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1 Installation and Service

New installation

Multiple SoundPLAN versions can be installed on one computer so that the previous ver-
sion does not need to be uninstalled. In addition, the 32-bit version and the 64-bit version
can be installed in parallel.

Even if you have a 64-bit operating system, in addition to the 64-bit version, we recom-
mend that you also install the 32-bit version for editing, as it is less sensitive to numerical
problems. Both versions are mutually compatible, so that projects can be edited with
SoundPLAN (32 bit) and calculated with SoundPLAN (64 bit).

The installation files for SoundPLAN are supplied on DVD or as a USB stick. Additionally,
you need a Hardlock / HASP and a license file for the installation.

The DVD has an autostart function which automatically calls the browser. Via the browser
you start the installation and you can also view more information about SoundPLAN. The
manual and help are copied to your computer during the installation. Demo projects can
be copied after the software installation. It is sensible to install "Wincity", as software in-
novations are regularly presented in this project.

Log in as administrator for the installation.

e Plug the supplied Hardlock / HASP onto a USB interface.

e Save the license file you received as an email attachment to your hard drive.

e Insert the SoundPLAN DVD and call up SoundPLAN NOISE - INSTALL SOUNDPLAN in the
DVD browser.

The installation program will guide you through the installation.

Templates (default settings of standards and time slices, templates for tables and graph
sheets) and libraries for the requirements of different countries are included, and program
interface and online help / manual are available in several languages. Select which lan-
guage and country settings you want to install. The language selection is pre-initialized
with the language and country settings of the Windows version, but you can turn on addi-
tional languages.

New installation
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Program Language I Templatesl Libraries' Help file|
[] Chinesizch (VR China)

[ Italienizch [|talien)

[ Japanizch

] Palnizch

[] Portugiesizch [Brasilien)

[] Russizch

[ Spanizch [Traditionelle Sartierung)
[ Tschechisch

[ Ungarizch

Select Al | << Back Mext x>

When you first start the program, you specify which language and country settings are to
be accessed in your user profile - the setting can be changed in the SoundPLAN Manager
at any time.

To complete the installation, the license file (BAB*xxxx.007) is required. Specify the path
and click OK, SoundPLAN will now transfer your program licenses.

During installation, a check is made to see whether an older SoundPLAN version is availa-
ble. If so, a valid license file is searched for on the hard disk and offered for selection.

Call up SoundPLAN via "Start | All Apps".

First program start

Fill in the settings for initializing SoundPLAN when you start the program for the first time:

Necessary settings for the Sound%ﬂ initialization

Global settings

Path for global settings and templates
D:\Eigene Dateien\SoundPLAN Globdata 7.1 fj

transfer global settings from the previous SoundPLAN version
Previous version: "D:\Eigene Dateien\SoundPLAN Globdata 7.0

Language and country settings

Program language Englisch (USA) V

Libraries Englisch (Kanada) V

System files / Templates Englisch (USA) ™

Manual Help File Englisch [v]
Internet update

[ activate automatic search for new updates

I CK H Cancel H Help ]

If an older SoundPLAN version is installed on the computer, you can copy your existing
GlobData directory from the previous version. If you have adjusted the global settings (ob-
ject types, colors, libraries, templates, etc.) it is sensible to copy the files to the new Glob-
Data directory, if not, it is better to start with new settings taken from the system directo-
ry. It is also possible to copy individual files to the new GlobData directory using Windows
Explorer.

Installing software and system updates

For the installed SoundPLAN version, updates of the software as well as the supplied sys-
tem files such as libraries or templates, help and manual and the demo projects are avail-
able on the Internet. In the SoundPLAN Manager you can access this data via HELP | UP-
DATES & DOWNLOADS.

Page ¢ 16/603 Installing software and system updates
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Updates & Downloads offers important information for you in the upper area, in the low-
er area the version history, i.e. what improvements are included in the latest update.

SP Updates & Downloads - o X
~
SoundPLAN Updates
November 2019 Bekanntgabe RLS-19
Die RLS-19 wurde am 31. Oktober 2019 im Verkehrsbilatt amtlich bekannt gegeben. Fur Sie als ~

Anwender hat dies zunichst keine Bedeutung, da fur die verbindliche Einfahrung der RLS-19 eine
Anderung der 16. BImSchV erforderlich ist. Bis dahin ist weiterhin die RLS-90 anzuwenden (Quelle:
FGSV - Forschungsgesellschaft fur StraBen- und Verkehrswesen). Wann die Anderung der 16.
BImSchV in Kraft tritt, ist bisher nicht bekannt. Sobald dies der Fall ist, wird die RLS-19 in SoundPLAN
implementiert sein und Thnen wie gewohnt mit einem Update in der laufenden Version zur Verfigung
gestellt wardan.

Juni 2018 Die Vortrige von den SoundPLAN Anwendertagen am 23. und 24. Mai 2019 in Prien am
Chiemsee sind jetzt online.
Sie kénnen sie hier mit dem Passwort, das Sie an den Anwendertagen bekommen haben,
herunterladen.

Programmupdate  Update Systemdateen  Demos

De Sichesheitseinstelungen Thres Computers verhindern mogicherneise enen erfolgreichen Dowrload des Updates.
Tower Firewall und auch fur o Produke.

Download _Dateiname aktuele Version Installerte Version  Heruntergeladene Version  Grobe i8]

T suepsz sz 13112019 04112019 24.10.2018 52055
nderungen i der Version
13.11.2019 Geodaterbank - Import [ Export ~
DF-Import: g, wenn die Cbjekt-D benutzt wurds - behaben

08.11.2019 Grafik - Elemente (Boxen,Plan..)
: > (aiso einer Ver kt-Objekte, Linienbreten, ., m Plan) wurden de Objekt-

< >

«| Ordner fir Download: "C:\Users\corinna.urz\Documents\SoundPLAN Globdata 8. 1\; Unterordner “downloads 8.1°
Download OK

PR — e | [ e

SoundPLAN analyzes the files installed on your computer and displays the date of the in-
stalled and available data. As soon as the files are newer on the network, they are auto-
matically marked with a check mark for download. You can still decide for yourself wheth-
er you want to update your system or download additional files by turning the checkmarks
on or off accordingly. For example, you can install templates and libraries of another coun-
try for a specific project.

Use the button with the two dots to define a path where the software updates and the
system files are to be saved. By default, the data is stored in the SoundPLAN Globdata,
subdirectory Download.

To install the updates, make sure you have administrator rights. Click DOWNLOAD. The files
are copied to the download folder you selected. Then click on INSTALL UPDATES. Before the
SoundPLAN update is installed, you can open and save the Readme file and change the in-
stalled program languages. Click OK to install the update.

You can also use the download path to store the data in the network, for example to dis-
tribute updates and system files to several computers (see "Distribute updates and system
files", page 22).

In the SoundPLAN Manager you can use HELP | UPDATE SYSTEM FILES TO update system files
that have been downloaded externally and stored in the Globdata directory in the Down-
loads subfolder.

License update

A license update updates the license information of your version, for example, if you pur-
chase additional modules. You will receive this license file as an attachment by e-mail.
Copy the license file (BAB? xxxx.007) to your computer and call up the license update via
START | ALL PROGRAMS | SOUNDPLAN X.X | SOUNDPLAN LICENSE UPDATE. Specify the location
of the new license file and click OK.

Notification of new updates

When you start the program for the first time, you can select whether to check for new
updates on the Internet.

You can change the selection in the program settings (OPTIONS | SETTINGS, node Basic set-
tings).

Heret you can also define the settings for a proxy server.

Installing software and system updates Page ® 17/603



Manual SoundPLANnNoise 9.0
Installation and Service

Install network license

In addition to the single user license, where the Hardlock / HASP (dongle) is attached to
the workstation computer, there is the network license, where the HASP is attached to
any computer in the network (license server PC) and the workstation computer no longer
needs a dongle. The license server PC manages the license(s). When a workstation com-
puter requests a license, it is deducted from the license pool on the license server PC.

As many workstations can work with SoundPLAN at the same time as there are licenses on
the license server PC.

The network license can also be accessed via VPN (virtual private network) from outside
(for example, from home).

An additional (chargeable) option of the network license is to borrow a license in order to
work with SoundPLAN for a limited time independently of the network (for example, on
the road). In doing so, a license is taken from the license pool. When the borrowed license
is returned, it is available again in the license pool. The borrowing function can also be ad-
ditionally activated at any time later, independently of the installation.

Installation of the license server PC

Any computer on the network can be used as a license server; preferably this should be a
computer that is always switched on. HASP drivers are installed on the license server,
through which communication with the workstation computers is handled, regardless of
the SoundPLAN version. This means that the installation of the license server PC only has
to be done once.

1. log in as administrator
Plug the HASP HL Net Key into the license server.
Install the HASP drivers:

To do this, insert the SoundPLAN DVD and call up the NETWORK INSTALLATIONS IN the DVD
browser under SOUNDPLAN NOISE / AIR.

Select INSTALL LICENSE SERVER and there LICENSE SERVER (HASP) WITHOUT THE LICENSE Bor-
rowing FUNCTION.

. Netzwerkinstallationen e

allen dar customas to W
r1en dar vandor ta g

Click OK to start the driver installation. Follow the installation instructions of the HASP
drivers.

To monitor and diagnose the installed HASP HL Net Key, the Admin Control Center can be
used, which was installed together with the HASP drivers. It is a web browser based appli-
cation and is accessed in SoundPLAN Manger via HELP | LICENSE INFORMATION or directly in
the web browser with http://localhost:1947/.

Activate additional option "Borrow license

The license protection is an additional functionality of the HASP network license. It must
be activated once on the license server PC and is independent of the actual installation.

Page ¢ 18/603
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Important: The license for borrowing is bound to the computer selected as the license
server PC and cannot be moved to another PC later (or only with great effort).

Log in as administrator.

Insert the SoundPLAN DVD and call up the NETWORK INSTALLATIONS IN the DVD browser
under SOUNDPLAN NOISE. Select INSTALL LICENSE SERVER and there License SERVER (HASP)
WITH THE FUNCTION BORROW LICENSE, STEP 1.

[ Neticense instatation =)

|| Cancel

Click OK, the driver installation is performed and the HASP update program is invoked, the
Collect Key Status Information tab is active.

Click COLLECT INFORMATION. The next dialog shows all installed HASP licenses.

[ cecsrios Y

ol pe——

SoundPLAN
HASP License Update

Select HASP SL

|
& Select HASP key

wmdhlm fress refresh.

Order a new license or license update;

a)for a HASP SL kcense (associated to 8 HASP netwodk ioe  [HASP HL (13300258
b)for 8 HASP HL key HASP SL (11115
Run this wtilty on the machine where the SL kcense shal be
or updated rsp. where the HASP HL key is connected
Oick the “Collect Information” button, create 3 C2V file
send & to your dstributor. You wil then receive 3 V2C file oK I Cancel I Refresh I

|

Select the line where the HASP SL Key is located and click OK.

In the following SAVE AS dialog an information file is created from the key status. The file
has the file extension c2v. Please enter BABN and the four-digit license number as file
name, for example BABN1234. The file extension will be appended automatically.

Send this file, in our example BABN1234.c2v, by email to marketing@soundplan.de.
¢ In the email, specify the number of boron licenses you want. This can be maximum the
number of your network licenses.

We will send you back an activation file (BABN1234.v2c) and an updated license file
BABN*.007.

Save both files on your computer and call up the NETWORK INSTALLATIONS again via the
SoundPLAN DVD browser SOUNDPLAN NOISE / AIR.

Select INSTALL LICENSE SERVER and there this time LICENSE SERVER (HASP) WITH THE FUNC-
TION BORROW LICENSE, STEP 2. Click OK, the HASP Update program will open. There go to
the Apply License Update tab.

¢ oo

e

Update Fle | D \Download' BABNS3939 v 2z |

Install network license
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Use the radio button to select the activation file (BABN1234.v2c); then click
_l APPLY Update.

Access the Admin Control Center in the Internet browser using http://localhost:1947/ to
enable borrowing.

The list of Sentinel Keys should now show your HL Net key and an SL license:

Sentinel Keys Available on COMPILE

# Location Vendor KeyID Key Type Version Sessions Actions
0 Local 89940  A0EIIZEI3 HL Net 50 K 325 7 |Features| Sessions | Blinkon
1 Local 89940  551FMIMIIE0 SL-legacy w—@ 2.01 - |Products | | Features || Sessions

On the left side of the Admin Control Center, click CONFIGURATION and then click the De-
tachable Licenses tab.

= ~ M ™ i ~
@afENEt Sentinel Admin Control Cen

Options Configuration for Sentinel License Manager on CK-023-2
Basic Access 1o Remote Access from Detachable

Sentnel Keys Settings | USErS License Managers Remote Clients Licenses P
Products
Featwes Mote: These seftings affect all Products.
Sessions

Enable Detaching of Licenses
Update/atiach

Initial Detach Limits {for new Products):
Access Log

Resenved Licenses _n_ 7 busk o towd [0

DW"“‘K’S of total icenses

Mz, Diskach Durlion 14 days | PerProduct Settings

Help
About auce Set Defaults

ACTIVATE ENABLE DETACHING OF LICENSES there and activate the function with SUBMIT.

Change license server

If the license server is to be changed, the HASP drivers and the HASP HL Net Key must first
be installed on the new server PC, see "Installing the license server PC (page 18)".

As a rule, the HASP HL Net Key is then automatically recognized by the client PCs. If this
fails, the configuration settings in the ACC must be checked, see section "Troubleshooting
(page 21)".

Installation on the work PC

Install SoundPLAN as described in New installation (page 15). The license file in this case is
a BABNxxx.007. The workstation must be connected to the network during installation.

If SoundPLAN is already installed on the computer, it is sufficient to import the network li-
cense file via a license update (page 17). If the borrowing function has been activated, the
BABNxxxx.007 sent with the activation file must be imported to the workstations via the
license update (Page 17) to the workstations. A SoundPLAN workstation can also be in-
stalled on the license server PC itself.

Borrow license

To borrow a license, call HELP | BORROW NETWORK LICENSE in the SoundPLAN Manager.
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SoundPLAN License Borrowing = | 5 |
Borrow a license from the network pool and attach it to the local computer.
Borrow license
Expiration time for the borrowing license |7 days] -
§ Cancel a barrowed license and return it to the network pool.
Return license

BORROW LICENSE: Transfers a license from the network pool to the computer. This reduces

t

he number of available network licenses. The transferred license is valid for the selected

period, unless it is returned early.

RETURN LICENSE: If you decide to return a borrowed license before the regular time ex-
pires, you can transfer the license back to the network license pool.

After transferring a license:

e SoundPLAN must be restarted to log into the borrowed license.

e |f you have disconnected the computer from the network, you should wait 1-2 minutes
before restarting SoundPLAN. The license manager needs some time to recognize the
new status. Otherwise, a connection error may be displayed.

e SoundPLAN logs into a local borrowed license with priority, even if there is a network

connection. To log back into the network license, the borrowed license must be re-
turned beforehand.

Click DETAILS IF YOU need more detailed information about the status of the network li-

¢

enses. For example, if you get a message that there is no license available for borrowing,

you can look there to see which computers have just borrowed a license.

Troubleshooting

If you have installed the network license and the installation of SoundPLAN on the work-

S

tations fails (e.g. with the error "Setup Error 1130,7"), then it may be that the HASP HL

Net Key plugged into the license server is not recognized on the workstation.

In this case, check the settings in the Admin Control Center.

Open the Sentinel Keys list in the ACC of the client PC:

http://localhost:1947/_int_/devices.html.

The SoundPLAN HL Net Keys should be displayed as follows; Vendor ID is 89940.

@S;afe Net

Sentinel Keys Available on PA-022

# Location Vendor KeyID Key Type Version Sessions Actions

0 Local a1 201 - Products  Features  Sessions
Products 1
Features 1 COMPILE 89940 500232813 HLNet 50 =i 325 - BBrowse NetFeatures

2 COMPILE & - = = 325 - |ElBrowse | Net Features

Sessions

If the SoundPLAN HL Net Key is not displayed, then go to the configuration page:

Select the "Access to Remote License Managers" page
Set the marks as indicated.

Enter the computer name or IP address of the server PC in the Specify Search Parame-
ters field.

Confirm with "Submit" to activate the changes; wait a few seconds.

Install network license
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Configuration for Sentinel License Manager on PA-022
Sentinel Basic Settings |  Users I Access to Remote License Managers I Access from Remote Clients | Detachable Licenses
Keys .
Products Allow Access to Remote Licenses v !
Features
3 Broadcast Search for Remote Licenses | | V)
Sessions -
Aggressive Search for Remote Licenses!
Update/ Specify Search Parameters 10.0.10.100
Attach PA-022-2

Check the "Sentinel Keys" list again: if the HL Net Key is displayed, it is also recognized by
SoundPLAN.

If there are still problems, please send us the file update.log (to be found in the directory
C:\Program Data\SoundPLAN\) and a report of the diagnostic page (Fehler! Linkreferenz
ungiiltig.) of the PC concerned.

Additional notes

Several different licenses can be installed on a workstation PC (Hardlock, HASP, network
license). A license selection is then offered at startup.

e

| B3 SoundPLAN 8.0 - Select your license

H BABG2759 - Single license

ﬁ BABN7222 - Netwark license

For each license file that is to be installed, the license update must be performed sepa-
rately.

Install updates on multiple computers at the same time

The "Distribute SoundPLAN Updates" program allows you to install an update and updat-
ed libraries, system files/templates and manual/help (system update) on any number of
computers in the network simultaneously from one workstation. Since the program is in-
stalled as a service, no administrator rights are required to install the updates afterwards.

Distribute updates and system files

Call up DISTRIBUTE SOUNDPLAN UPDATES via "Start | All Apps | SoundPLAN xx".

Download the latest update via UPDATES & DOWNLOADS in the Help menu of the Sound-
PLAN Manager or from the external update page in Distribute updates via the GET UPDATE
button. User name and password for the external update page can be obtained from the
SoundPLAN Hotline. When downloading from the SoundPLAN Manager, updated system
files (templates, libraries, ...) are automatically downloaded as well, from the external site
you have to download the system files separately and unpack the file so that the zip files
for the individual system components and languages are in the folder. It is in any case
sensible to install system updates as well.

Always save the updates downloaded from the Internet in a specified folder on a specific
computer. (This folder does not have to be created on the computer from which you dis-
tribute the updates, it can be any computer on the network).

Set the path where the updates were saved via the button with the two dots. The path is
displayed in the dialog and saved separately for each SoundPLAN version.

Use NETWORK PCS | EDIT PC LIST TO ENTER the computer names or IP addresses of the com-
puters that are to receive an update. You can use Network PCs | SEARCH TO list all the
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computers logged on to the network (this may take a long time if the network is large).
Computers for which you do not want to install an update can be removed from the list
using EDIT PC LIST.

The arrow icon selects the selected computers for installation, the double arrow selects all
listed. Select which system files should be installed in addition to the update.

$P Update Utility = | (5|
Versin 7432 Path = "C:\Usersheorinna kuziDocuments\SoundPLAN Globdata 7. 4%downloads 744"
Network PCs Avvalable/Connected

k0232
seminar-03

Name Status
> ) ek0232 10.01083) Current Update: 04.03.2015 15:35:06

o1 seminar03 (10.0.10.138) Current Update: 11.02.2015 12:06:02
ti 43002 ssminar04 [10010.75] Current Update: 11.02. 2018 12-06:02
<
EdiFCLet | [ Connect and Send Update

Program update:
Distibute  File name Size [KE]
) SPUPD32_20150209 exe 32990
Syl / templates
Distibute  Language Descrption Size [kE]

P Ergisch Marual and Help 53339

M Erglsch System files and templates 140

W Englsch Libraries 1132

I default Systemn files and templates 40

16:07.44; [10.0.10.88] Version=04.03.2015 -
16:07:44: [10.0.10.88]: Current Update: 04.03 2015 15:38:06

16:07:44: ClientSocketSkiSrvDisconnect 10.0.10.88

16:07.46: ClientS ocketSkiSrvRetieveVersionConnect 10.0.10.138

16:07:46: [10.0.10.138] InstallPath=C:\Program Files [x36hSaundPLAN 7 4%

16:07.46: [10.0.10.138]; Current Update: 11.02.2015 12:08:02

16:07:46: ClientSocketSkiSvDisconnect 10.0.10.138

16:07:47: ClientSocketSkiSrvRetrieveersionConnect 10.010.79

1E:07:47: [10.0.10.79]: InstallPath=C: \Program Files [<86]4SoundPLAN 7.4%
16:07:47: [10.0.10.79]: Version=11.02.2015

Note: In case the connection to the PCs on the network is not successful (nc in the cell
,status” it might be necessary to allow the program SPDistributeUpdates.exe as an excep-
tion in the firewall.

From the table, select which updates and system files to install.

Click CONNECT AND INSTALL UPDATES. Once the installation has been successful, the new
update version that was installed is displayed after the computer names. If the old update
date is displayed, the connection was successful, but the update could not be installed for
some reason (for example, because SoundPLAN is open on this computer). See the log for
details. Errors are listed in red.

The distributed computing control is automatically closed for the update installation and
reopened after the update. Automatic installation of updates also works for computers
that have demo versions installed for distributed computing.

Parameters for unattended installation

x.x stands for the SoundPLAN version, e.g. 9.0
xxxx stands for the BABG/BABN number

yyyymmdd represents the date of the update you want to install.

New installation

Calling program
The calling program is the "Install32SPx.x.exe".

Note: In the installation downloaded from the website, the two required installation files
("Install325Px.x.exe" and "Lfiles.zip") are zipped again. For unattended installation, unzip
this file with a suitable program (e.g. 7zip), otherwise a message will appear that cannot
be suppressed by the program.

/LANGUAGE=<LocalelD>
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The program language to be installed must be entered as a local ID from Microsoft. A list
of language IDs can be found on

https://technet.microsoft.com/de-de/library/cc179219.aspx.
https://technet.microsoft.com/en-us/library/cc179219.aspx.

1033 would be EN_US
1031 would be DE_DE

/LANGUAGE=1031

/BABG=<FileDescriptor>

The specification of the license file to be used. The specification must contain the file path
and file name, as well as the file extension. If the path contains spaces, you must enclose it
in quotation marks.

/BABG="C:\MyFolder\BABGxxxx.007"
/S

The parameter indicates that you want a windowless installation.

/D=<PathDescriptor>

The specification of the installation target directory. The specification must describe a
folder. If the path contains spaces, you must enclose it in quotation marks.
/D="C:\Programs (x86)\SoundPLAN x. x\"

Example

"D:\Install SP\Win32\Install32SPx. x.exe" /LANGUAGE=1031 /BABG="C:\My fold-
er\BABGxxxx.007" /S /D="C:\Program Files (x86)\SoundPLAN x. x\"

Update installation

Calling program
The calling program is SPUPDxx_yyyymmtt.exe with path.

D:\Updates\SPUPD32_20170101.exe

J/LANG=<LocalelD>

The program language to be installed must correspond to a Microsoft local ID in which
SoundPLAN is present.

1033 would be EN_US
1031 would be DE_DE

/LANG=1031

/SILENT
The parameter indicates that you want a windowless installation.

Example
"D:\Updates\SPUPD32_20170101.exe" /LANGUAGE=1031 /SILENT

System updates

Calling program

The calling program is the "SPUpdlic.exe" installed with SoundPLAN in the program direc-
tory.

"C:\Program Files (x86)\SoundPLAN x.x\SPUpdlic.exe"

/SILENT
The parameter indicates that you want a windowless installation.
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/INSTALL=<FileDescriptor>
The parameter describes the files to be installed.

JINSTALL="C:\Users\SoundPLAN\Documents\SoundPLAN Globdata x. x\downloads

x.x\Ifiles.* .zip

JINSTALLPATH=<PathDescriptor>
The parameter describes the path where SoundPLAN was installed.

/INSTALLPATH="C:\Program Files (x86)\SoundPLAN x.x\"

Example

"C:\Program Files (x86)\SoundPLAN x. xX\SPUpdlic.exe" /SILENT
JINSTALL="C:\Users\SoundPLAN\Documents\SoundPLAN Globdata x. x\downloads x.
x\Ifiles.*.zip" /INSTALLPATH="C:\Program Files (x86)\SoundPLAN x. x\"

Software and hardware recommendations

SoundPLAN supports both multi-core computers and multi-processor PCs. Each processor
of a multiprocessor PC can have multiple cores.

For new PCs, we recommend purchasing the latest processor type but not the fastest pro-
cessor in this series, as this is often still too expensive. With a slightly slower processor you
get a much better price/performance ratio.

Since the pre-calculations in the calculation core (emission calculation, DGM edge search,
preparing buildings ...) cannot be executed in parallel on several cores, processors with a
high base clock speed or a high overclocking (Turbo Boost) are particularly powerful.
Therefore, both clock speed and the number of cores/threads are important.

Operating system: Current Windows version and Windows Server version - preferably the
64-bit version, as this operating system can request significantly more memory and you
have the choice between SoundPLAN 64 bit and SoundPLAN 32 bit.

SoundPLAN is always executable with the current operating system. Should software ad-
aptations be necessary, these will be provided at short notice.

For the graphics card, hard disk, RAM memory and monitor, we recommend making the
decision in the same way as for the processor: Choose the best hardware available at a
reasonable price. The screen should have FullHD resolution to display all dialogs in a sen-
sible way.

1 GB of RAM per thread should be included. The graphics card must support OpenGL 4.1
and should have its own memory, since the 3D speed of so-called "onboard graphics
cards" is rather weak.

A second monitor, for example, for 3D Graphics and connection to online map services
(OpenStreetMap, Google Maps, WMS Server) is highly recommended.
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2 SoundPLAN Manager

SoundPLANnoise consists of several individual program parts which together make up
the power of SoundPLAN. One advantage of the division into individual programs is
that you can, for example, calculate one variant and simultaneously edit a second vari-
ant in the Geo-Database or already format the map displays. Of course, this is also pos-
sible across projects.

Data organization

In SoundPLANnoise, a separate project folder is created for each project. This guaran-
tees that all data belonging to a project is also stored together. This procedure facili-
tates efficient project management for you and your colleagues.

You can create new file folders as well as new project folders in the SoundPLAN Man-
ager or convert file folders into project folders. This makes it possible to create order
within SoundPLAN projects as well, for example by creating a separate folder for each
employee or by initially grouping larger projects that contain different sub-areas in a
common file folder.

Functions of the SoundPLAN Manager

= SoundPLAN Manager 9.0 - [D:\SP Projekte!\Backnang Projekte\0296_Backnang - neues Firmenlogo - Englisch]

Project Exccute  Options  Help

R-HARG=O0

Sample city

The SoundPLAN Manager is where the project threads come together. At a glance you
can see information about your project as well as the selected calculation standards.
Here you create new projects, select existing projects and invoke the different pro-
gram parts of the SoundPLAN program group.

As soon as you move the mouse over an area in the lower part of the SoundPLAN
Manager where you can change settings, the mouse cursor changes to a hand so

Data organization
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that you can quickly access the relevant information, e.g. changing the selected stand-
ards or expanding the project info.

In the help menu you have access to the SoundPLAN website, you can also send a sup-
port request directly to your local distributor.

Create new project

A SoundPLAN project consists of several files that are stored jointly in one folder.
When you create or select a project, you select a folder and not a file.

When you start SoundPLAN for the first time, the SoundPLAN Manager opens without
a project; later, the SoundPLAN will open the last project edited you worked on.

- Create a new SoundPLAN project with PROJECT | NEW or the corresponding sym-
“ bol button.

<« “ 4| %> DieserPC » Daten(D) » Projects > Public customers > Federal road administration vl
|
Project folder
‘ZDZD_IEEII ‘
Biro (SB52008)

Project itle

|Recalcuiaten of secton A |

~ [ Dieser PC a

L copy (5BS2008)
. SoundPLAN (SB52008)

Project number
i Windows (C:) o35 4 |

v Daten (D) Project enginesr
[ressvR. Taylor ]

" Delphiprojekte

Customer

™ Lokalisierun,
9 [Road acmistrabon ]

* Marketing und Website

escription
* programme New traffic data for prognosis 2030
~ | Projects

" Private customers

v | Public cu:

** Federal road administration
% Seminare
% SP Handbuch
" SP Projekte Projs
* SPVersiong.2
% Spversion 00 Coordinate system
‘TMzn-Europe Europaweite Transversal Mercator (UTM) &
Reference system
= Sonstiges (E) ETRS83 (EU), geozentrisch, GRSED ~
2 DVD-RW-Laufwerk (H:) Offset X Offset Y Stripe / zone

v [s2000000 [0 |[s2

inate system:

Sclection via EPSG code |

* Vortrage und Materialien

‘ v o x @

Select the path where you want to save the project. You can create new subfolders in
the tree on the left to structure your projects.

Enter the name of the project folder. If you do not enter a separate project title, the
project folder name is automatically taken as the title.

It is up to you to fill in the project number, project engineer, and client, however you
can use this information as text variables later in tables and maps for automatic label-
ing.

You can save your own information about the project in the DESCRIPTION, for example
telephone numbers of contact persons or notes about the project status. The project
info can be extended during the project history.

You can already select a project coordinate system when creating the project, see Pro-
ject coordinate system (page 31). With OK the project is created.

Open project

The last edited project is automatically loaded when the program starts. You can
open another project via PROJECT | OPEN.
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13102018 1010811

SoundPLAN projects are specially marked in the list. Depending on the version, these
are different blue or gray folders. Gray folders are projects that were edited with an
older SoundPLAN version and must be converted before opening with the current ver-
sion. Blue folders are those of the current version. If there are projects with a "one-
way symbol" in the list, these are projects that have already been converted to a new-
er version than the one used. In addition, the usual yellow folders may also be present
in the project directory. In the info field on the right, the project description and the
version number are displayed for SoundPLAN projects.

SoundPLAN projects can be accessed by double-clicking or by clicking on the green
check mark.

Windows folders can be converted to SoundPLAN projects via the right mouse button |
CONVERT if, for example, you have already stored data for the import in a folder.

Note: If opening takes a long time, you can limit the working directories that are
searched for projects, see Working directories (page 36).

Convert projects for new versions

If you want to open a SoundPLAN project with a newer version, you will be asked to
convert it. This is necessary because data structures also change with new versions.
Converted projects can no longer be opened with older versions.

Specify how you want to proceed with the conversion:

Convert project: DASP Projekte\Backnang Projektel\Copy of 0... X

The selected project is a SoundPLANNoise 8.2 project.
To select it, it has to be converted to a SoundPLANNoise 5.0 project.

ATTEMTIOM: converted projects cannot be opened again with an
older SoundPLAN version!

(®) Backup project before converting:
Archive: ! of 0396 _Backnang fir 2013,z

(") Copy project and convert copied project
New name: Copy of 0336_Backnang fiir 2013 - Copy

() Convert without backup

v X (@

Depending on the settings, the project is first packed or copied. Then the files are con-
verted. This can take a few minutes.

Copy, delete, paste and pack projects

Within the “Open dialog” right click on a project folder to copy, paste, delete and re-
name, pack and extract projects. Some functions are not always accessible, for exam-
ple "Paste" is only active if a project has been copied before.

Open project
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™ Project Info

The project info is displayed at the bottom left of the SoundPLAN Manager. It can al-
ways be supplemented or extended during the project history, for example to enter
contact persons, the progress of the project or deadlines. Click on the description or
select PROJECT | PROJECT INFO.

4 Save project as

You can create copies of projects via PROJECT | SAVE AS.

H Pack projects

For space-saving data backup or sending project data, SoundPLAN offers you the pos-
sibility to compress projects in the SoundPLAN Manager. Call PROJECT | PACK.

Click the FOLDER SELECTION icon and specify the location to save the packed pro-
jectin a different path than the one suggested.

If you want to send a project to an overseeing authority or to the hotline, there are of-
ten files in the project that do not need to be sent along. To keep the packed file as
small as possible, you can specify which files should be saved in the archive and which
should not.

Pack project X

Project folder to pack

Packed project file

|D: 5P Projekte‘\Backnang Projekte'0396_Backnang - ne

Files to pack
Indude all files Selection...

[Jindude only result files

Only result file number l:l

[Exdude result files

[JExclude DGM files

Exdude temporary and non SoundPLAN files, sub folders
and pictures

Exdlude geo-referenced bitmaps

Encryption

[JEncrypt zip-file with password

I Pack & Send Il Pack | Cancel Help

Zip Size: [u]

The setting EXCLUDE TEMPORARY AND NON-SOUNDPLAN FILES, SUBFOLDERS AND PICTURES
should be checked when you send a project to the hotline. The bitmap for tiling pro-
jects is recognized and included.

The combination ALL FILES and NO RESULTS FILES packs all files except the results, for
example if you want to discuss a Graphics or input problem with the support.

If a specific result of a large project is to be checked, you can send this one result as a
separate email with ONLY RESULT FILES and the specification of a calculation run num-
ber.

After the project has been packed, the size of the zip file created is displayed at the
bottom of the input mask. The PACK + SEND button copies the packed project directly
into the attachment of an email to send it project to your SoundPLAN support address
(or any other address).
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Coordinate and reference systems

The coordinate reference system (CRS) is described by a coordinate system (e.g. UTM,
...) and a reference system (e.g. ETRS89, WGS&4, ...).

The coordinates of the data can have an OFFSET in x and y direction, for example, if the
zone identification number is missing in the coordinates for UTM.

Geodetic coordinate systems like UTM are divided into zones or stripes. With UTM co-
ordinates, the earth is mapped in sixty 6° wide zones. Zone 1 is located between 180°
and 174° west of Greenwich. The zones are numbered consecutively to the east. The
polar regions are not covered by UTM.

= =

Overview grid of UTM zones

Photo credit: https://commons.wikimedia.org/wiki/File:Utm-zones.jpg#/media/File:Utm-zones.jpg

A missing zone or strip specification can lead to distortions and incorrect transfor-
mations!

It is best to use EPSG code (page 32) to enter the coordinate system.

The website https://www.geoplaner.com offers a very helpful converter to different
coordinate systems. For example, enter a location in your investigation area. The coor-
dinates are displayed in different coordinate systems. This way you can quickly find out
in which coordinate system the data is available.

Use the connection to online map services (Shift+Ctrl+0) to check if the project coor-
dinate system is correctly selected. The map content will jump to the correct location.
If this is not the case, perhaps an offset is missing, or the strip / zone is incorrectly se-
lected.

Project coordinate system

Working with SoundPLAN does not generally require the use of a project coordinate
system, regardless of whether you are working with local coordinates based on 0 or in
world coordinates (UTM or country-specific coordinate systems).

The project coordinate system is necessary if you need to transform coordinates from
different world coordinate systems or if you want to use the attractive connection to
the online map services Google Maps and OpenStreetMap as well as WMS Server (re-
quire the Cartography module). Therefore, it is sensible to include the project coordi-
nate system with every new project right away. You can also add it later when you call
a function for which it is needed for the first time.

Enter the EPSG code, if known, or select the appropriate coordinate system from the
two selection lists coordinate system and reference system and, if necessary, an offset
and a zone.

Under OPTIONS | SETTINGS | GLOBAL in the SoundPLAN Manager you can set a default
project coordinate system that is automatically entered for new projects.
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EPSG code

"The European Petroleum Survey Group Geodesy (EPSG) was a working group of Eu-
ropean oil and gas exploration companies. It was founded in 1986 and is based in Lon-
don. In 2005, it was replaced by the Surveying and Positioning Committee of the Inter-
national Association of Oil & Gas Producers (OGP). ... The EPSG code is a system of
worldwide unique, 4- to 5-digit key numbers (SRIDs) for coordinate reference systems
and other geodetic data sets, such as reference ellipsoids or projections. It is continued
under the same name by the successor organization OGP. The information on the EPSG
codes is available in an online database." Translated quote from Wikipedia.de

Very often, the coordinate systems with which a WMS server is compatible or the co-
ordinate system in which geodata are available for download are specified via the
EPSG code.

Wherever you can enter coordinate systems in SoundPLAN, you can enter the EPSG
code directly with the EPSG CODE button.

Define coordinate system by EPSG code X
Enter the EPSG code:
25832 | check
Coordinate system detected from the EPSG code
Coordinate system ETRS-TMzn E ite T M (UTH)
Reference system ETRS29 (EU). geozentrisch, GRS80
Stripe [ zone 32
Used unit International Meter
Best for European continent
Used in Multinational Spstem
Concl

Click on CHECK, the coordinate system is evaluated from the code and entered into the
corresponding dialog with OK.

The website http://spatialreference.org/ref/epsg offers a list of EPSG codes together
with its geographical scope.

Non-metric geographical coordinate system, can only be selected in SoundPLAN as the
source system for the transformation of geographic data.

Branching into SoundPLAN modules

In the SoundPLAN Manager you have access to all modules of the program group. Se-
lect the icon of the program module and click on it to get into:

e Geo-Database
Input of data on screen from scanned bitmaps as well as import of data from DXF,
shapefiles, ASCIlI and older SoundPLAN versions. Assignment of the properties of
the individual objects, combination to Situations.

e Calculation core
Calculation based on the data entered in the Geo-Database. With detailed error
log, graphical control, processing of multiple calculation runs, for example, over-
night.

e Results table
Table type preparation of the result data from single point calculation and Facade
Noise Maps from one calculation run with all characteristics of a receiver. Mas-
ter/detail organization of the data, scalable detail for receivers, sources and the
propagation path.

e Spreadsheet
Tabular preparation of the results of single point or Facade Noise Map calculations

of several calculation runs for the representation of different variants with differ-
ence formation etc., the formulas increase the flexibility of the statements, far-
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reaching design and evaluation possibilities, graphic representation of the evalua-
tions.

Graphics

Powerful graphical processing of calculation results, flexible display of individual
objects, creation of forms for efficient processing and compliance with office
standards.

Library

Access to extensive emission, absorption, transmission and mitigation libraries, def-
inition of 2D and 3D directivity as well as day histograms, wind statistics and as-
sessments. Free definition of own elements in the individual libraries.

Wall design

Dimensioning of noise control structures, design of walls / berms, interactive calcu-
lation of levels and level reductions, effort / effectiveness chart.

Expert Industry

Detailed analysis of the interaction between sources and receivers for the devel-
opment of mitigation concepts incl. cost optimization. By adding detail windows,
the data can be viewed from different angles.

Noise allotment

Calculation of emission allotments and additional allotments according to DIN
45691. The module contains a complete documentation of the results.

BA Outside

BA Outside calculates which measures at the walls and windows are necessary to
keep resulting R’'w or or the permissible interior level. The calculation can be per-
formed according to the standards 24th BImSchv, VDI 2719, DIN
4109:1989/2016/2018, the 2nd aircraft noise protection order and in single num-
ber values according to EN ISO 12354-3:2017.

Lists of measures and cost tables allow very quickly to compile the tender docu-
ments of noise remediation programs.

Window dimensioning

Dimensioning of sound insulation window classes for simple cases is included in the
Spreadsheet: Spreadsheet | WINDOW CLASS | ADD WINDOW COLUMNS and includes
dimensioning of exterior components for given receivers based on 24th BImSchV,
DIN 4109:1989 and VDI 2719. The limitation is that only one room can be assigned
to each calculation point.

Long Straight Road

(EXECUTE | LONG STRAIGHT ROAD) Rough screening type calculations according to
RLS-90.

Noise at workplace
(EXECUTE | NOISE AT WORKPLACE) Powerful tool to calculate and document the noise

exposure that workers at different workplaces are exposed to over the work peri-
od.

Hotline support

The SoundPLAN manual is available as a PDF file via HELP | MANUAL.

The SoundPLAN online help is called with F1 or the help buttons for the individual
functions.

The support is available from your local distributor. Find information on your local dis-
tributor via HELP | ABOUT SOUNDPLAN.

Call HELP | SEND HOTLINE REQUEST in the SoundPLAN Manager to send an e-mail

directly to your local distributor. If you send a packed project (see page 30),

Hotline support
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please write where exactly the problem occurs. For example, which Situation, which
calculation run, which Graphics sheet is affected and what happens.

In case of questions about license, hardlock etc. you should send the files UPDATE.LOG
(C:\ProgramData\SoundPLAN\Update.log) and the license file BAB? *.* (SoundPLAN
installation directory). This makes the work easier for the hotline and you will get an
answer faster.

Remote support via Teamviewer

Via Teamviewer, we can remotely see your screen in case of problems, which may lead
to a faster solution of your problem. If you allow it, the support staff can also take con-
trol of your mouse to show something. Call HELP | REMOTE SUPPORT (TEAMVIEWER) in
the SoundPLAN Manager. Teamviewer will not be installed, but only downloaded.

Internet updates

Registered customers with warranty or maintenance can download updates via the In-
ternet. HELP | UPDATES AND DOWNLOADS will take you directly to the download page. If
you cannot access this page from the program due to security restrictions, or if your
system administrator who has not installed SoundPLAN manages update installations,
please contact your support.

In the info section of the Updates & Downloads page you will find important infor-
mation about SoundPLAN or important changes within a version as well as links to
documents with detailed technical information.

& Options | Settings

S Setfings = u} X
i . Basic settings
: Distributed Computing Pathes
Working drectories Global setfings and templates
i .- Online map service settings [+\0sers \corinna. kurz\Pocuments\SoundPL ANncise Globdata 9.0y |
Global
Comentproject Shared path for global settings
[+\0sers \corinna. kurz\Pocuments\SoundPL ANncise Globdata 9.0y |
Global libraries
[cr\users\corinna.urz\pocuments\soundet anncise Globdata 5.0Ybs\ |
Number of history list entries
:
Internet update
Check automatically for new update
Test connection Proy server
Path for downloads
C: Wsers\corinna. kurz\Documents\SoundPLANncise Globdata 9.0\
Default font name for tables and graphics
Calibri ~

Printer for graphics
Default printer eDocPrinter PDF Pro
[ use altemative print routine for bitmaps
Max. bitmap size in pixel
Nearest clipping plane (30 Graphics) [m]

The options provide various pre-settings that can be saved globally and modified for
specific projects.

Program settings

Basic settings

SoundPLAN requires a defined folder for saving pre-settings and customized elements
that are used across projects. This folder must always be located on the hard disk of
the computer and not in the network or in a cloud. The location of this folder is set

Page ¢ 34/603

Options | Settings



Manual SoundPLANnoise 9.0
SoundPLAN Manager

when the program is started for the first time and can be changed here via the GLOBAL
SETTINGS AND TEMPLATES path. By default, this folder is created in the following path:

..\UserName\Documents\SoundPLANnoise Globdata x.x (x.x stands for the program
version).

Often several users work with SoundPLANnoise and want to access the same color pal-
ettes, object layouts and templates for general printouts, results table, Spreadsheet
and Graphics across projects and users. For this purpose, you can define a folder in the
network via the SHARED PATH FOR GLOBAL SETTINGS.

The files are not automatically written to this directory but must be deliberately copied
for organizational reasons. How should the software react, for example, if the network
is currently not available? Or which user has priority when two people want to access
files in this folder at the same time?

SoundPLAN therefore always uses the fix Globdata directory on the hard disk. To syn-
chronize the data, right-click in the tree structure on the left on Program | COPY CON-
TENTS OF GLOBAL FOLDER TO GLOBDATA, respectively COPY CONTENTS OF GLOBDATA TO
GLOBAL FOLDER.

The PATH FOR GLOBAL LIBRARIES defines where the global project libraries are stored. If
the path is not accessible, the global libraries cannot be opened.

The NUMBER OF RECENTLY OPENED FILES determines for all program parts how many
files are displayed in the history list.

For SoundPLAN, INTERNET UPDATES with improvements and corrections are offered
within a program version in the SoundPLAN Manager under HELP | UPDATES & DOWN-
LOADS. You can specify whether the check for new updates is automatically done on
program start.

In companies that use a PROXY SERVER for the connection to the Internet for security
reasons, the proxy settings must be known for the access to the SoundPLAN updates.
Enter the address, port address and the access data here. You can verify whether the
entries are correct via the TEST CONNECTION button.

DEFAULT FONT FOR TABLES AND GRAPHICS: You can set a font as the default for new Ta-
bles and graphics sheets. When using templates, the font is still taken from the tem-
plate.

Standard Schriftart fur T abellen und Grafik.
Calibri e

PRINTER FOR GRAPHICS: For the graphic outputs, often another printer is used than the
default printer set under Windows. Therefore, you can select another printer installed
on your system, which will be offered automatically when printing. The Windows de-
fault printer is still suggested for the table printouts.

If geometry bitmaps are not or not correctly output on the printer, it could be that the
printer driver does not support the routine we use by default for bitmap output. In this
case, switch the ALTERNATIVE PRINT ROUTINE.

If parts (bitmaps) are missing when printing graphics sheets, the bitmap size is usually
the cause. This can be changed via the MAXIMUM BITMAP SIZE IN PIXELS.

The NEAREST CLIPPING PLANE is relevant for 3D Graphics. Even good graphics cards of-
ten have difficulties displaying the nearest clipping plane, which is 0.1 m for 3D
Graphics. This results in incorrect display of areas.

Set the nearest clipping plane higher, for example to 5 m and check the result in the 3D
Graphics.

Options | Settings
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Example: clipping plane 0.1 m Example: clipping plane 5 m

The nearest clipping plane can be additionally changed in the Graphics for individual
scenes.

Settings for Distributed Computing

Distributed computing allows the additional use of any number of computers in the
network for calculation. One computer, the master computer, controls the assighment
of calculation jobs to the slaves. The settings are described in the chapter "Distributed

computing" (page 284).

Working directories

When opening projects, the program scans the folders to determine whether it is a
SoundPLAN project and, if so, with which version it was edited. From this it is derived,
for example, whether a project must be converted for the current SoundPLAN version
before it is opened.

If projects are on the network or in a cloud - which we do not recommend - this pro-
cess can take a long time. Therefore, you can limit the directories to be scanned here
to those actually used.

Since it has happened - also due to slow network access - that editing the project in-
formation overwrites other information, you can lock editing here.

Settings online map services

The settings for the online map services Google Maps and OpenStreetMap are de-
scribed in the chapter "@ Connection to online map services" (page 89) in detail.

Project settings, global and current project

Define the global project settings as they are needed in most cases. When a new pro-
ject is created, the global settings (for example, the selected standards, time slices, and
country-dependent libraries) are automatically applied to the new project. The settings
can be modified for the current project.

Time slices for emission traffic noise + meteorology

Here you specify whether you want to work with one, two or three time slices. For pro-
jects according to CNOSSOS-EU, for example, three time slices are always used. The
time slices you specify here are valid for the traffic data of roads and railways as well
as for the meteorological influences favorable /homogeneous and Cmet.

Depending on the country, the duration and start of each time slice differs. E.g.
Day 6-19, evening 19-22, night 22-6

The time slices must not overlap and must include the 24 hours of the day.
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Object number / name industrial building sources

The object number can be defined separately for receivers / buildings, noise sources
and photo points so that SoundPLAN can meet a wide range of numbering require-
ments in tables and Graphics, see "Object numbering" (page 39).

For industrial buildings, you can specify whether the name should be output with the
source name in the results tables and which separator should be used.

Calculation standards selection

SoundPLAN supports so many standards that a selection list with all implemented
standards would be cluttered. The enabled standards are selected according to your
country settings by default. You can activate other standards or deactivate the stand-
ards you do not want to have included in the normal standard selection. The standards
can only be deactivated in the global part of the settings under STANDARD SELECTION
LIST. For new projects, only the enabled standards are visible, but if others are needed
in a particular project, the list can be extended under the current project section.

Calculation standards

The road, railway, industrial, aircraft noise, wind turbine, and parking lot standards, as
well as the assessment standard, are selected as defaults based on your country set-
ting. The standards for all noise types are always displayed, even if one noise type is
not licensed. Click on the displayed standards to go directly to the standards branch of
the settings.

Parking lo 0SS0S-EU: 2021/2015 (Parkplatzlarmstudie 2007)

Wind turb JEK nr 135 af 07/02/2019, Wind Turbines
Aircraft: ECAC Doc 29 4th Edition

Assessment Leq 06-22|22-06]|00-24| Lmax
Emission time slices + Cmet 6-18 18-22 22-6

In the standards selection, you can turn on other standards or turn off standards that
you don't normally need. Standards can be turned off only in the global settings.

Floor descriptor

The correct formatting for the floors in the different countries can be adapted.

3Fl
ZFl
1Fl

GF

1BF

Edit formula

Change the formula, if necessary, you will immediately see the result. The selected
floor descriptor will be used automatically in all parts of the program.

Options | Settings
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Coordinate and reference systems (global only)

For the definition of the coordinate and reference systems SoundPLAN uses the tool
GeoDLL from the company Killetsoft (www.killetsoft.de).

Normally you select the project coordinate system via an EPSG code, then the settings
here are irrelevant. If the EPSG code is not known, you can use the selection lists when
creating a new project. So that these selection lists do not become too confusing, acti-
vate the systems that should be presented here.

We lack knowledge about the systems used in the individual countries. In the country-
specific system files, a preselection has been made for Germany, Austria and Switzer-
land.

With Ctrl+F you can search for a specific coordinate system in the list.

Default project coordinate system: If you are mainly active locally, it is helpful to have
a default project coordinate system that is automatically entered for new projects.

WMS settings (global only)

WMS servers set up here can be activated for all new projects. See "Connection to
WMS server" (page 94).

Pre-settings Geo-Database

The automatically used default properties of some objects in the Geo-Database, which
are partly standard-dependent or country-dependent, can be changed in the pre-
settings, such as the relative height of the first receiver above ground floor, the floor
height, the distance of receivers and sources in front of the facade, and the alignment
of road and house number.

The DRIVING ON THE RIGHT SIDE checkmark takes into account the position of the two
emission bands for standards that distinguish between slope and gradient in the calcu-
lation. For the animation track in the 3D Graphics, the setting determines the dis-
placement of the viewer from the axis to the right or to the left.

When digitizing from background bitmaps, the accuracy of the input can be increased
with the BITMAP ZOOM BOX. If this is activated, a small window is displayed in the area
of the cursor position, which enlarges the section of the background bitmap.

The SEARCH RADIUS defines within how many pixels the properties of already entered
objects will be found.

For the angle mode you define here the ANGLE INCREMENT in which further input
points of an object can be set.

Tile system (current project only)

For tiling projects, tiling systems for editing the data are defined here, see "Tile pro-
jects" (page 497).

Graphics settings

The GRAPHICS SETTINGS provide the color palette (“Color scale” (page 400)) and the ob-
ject types (“Object type file”(page 415)). This also allows to edit the global object types
directly.

For the length scale you can also select ‘feet’.

Default settings for the calculation types

For each calculation type you can predefine default settings that are automatically ap-
plied in the Calculation core when you select the respective calculation type. For each
calculation type, you can specify the definitions in the Settings card separately (for ex-
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ample the number of reflections), or also certain parameters of the calculation type it-
self, for example, the grid size or the calculation height above ground for grid noise
maps.

Object numbering

SoundPLAN provides three different numbering systems in order to administer the ob-
jects and to clearly assign them in the tables and graphics:

Object ID - is a unique key, automatically assigned to the objects during the input or
import in the Geo-Database. It appears in the status bar. The ID is displayed in the cal-
culation log book if error messages occur (e.g. road attributes of road #2333 are miss-
ing) and it can be used to find an object in the Geo-Database.

Serial number - is automatically assigned to each receiver during the calculation ac-
cording to the sequence of the data. Since the serial number is assigned automatically,
it might change after a recalculation.

Object number - the user assigns the object number to receivers, buildings and noise
sources in the Geo-Database. The object number doesn’t change - unless you con-
sciously change the number.

The object number is not a value, but a text. This has the advantage that it is not sort-
ed alphanumerically, but via a freely definable sorting sequence. This object number is
automatically incremented when entering receivers, buildings (Facade Noise Map) and
noise sources in the Geo-Database.

Changing the format string and sort order (almost) every specification can be fulfilled,
as the following examples show:

o Mark free field receivers separately, but sort continuously.

e Add additional receivers or sources later, without changing the original sort order.
e Insert receivers or sources at a defined location in the table.

e Use specified object numbers, e.g. for different parts of a project.

Input and output of the object number

Define the format string and an additional sequence for the sort order in the settings
for buildings / receivers, sources and photo points. During data entry in the Geo-
Database, enter the number as you want it to appear in the output.

Use the DEFINE BASIC NUMBER button to define the number just entered as the
new basic number, from which it is then automatically incremented again.

‘e Photo point (26)
Name:

|H4bH@

Geo-File: 002_Photo points ~| g Obj.No. (&)
v| &£

Graphic object ID Photo paint

If the format string you defined contains letters and/or separators, the point number
could also be A100 or 11.1, for example. If the entered object number does not corre-
spond to the format string, you will get a message that outputs the defined format se-
quence.

In the Geo-Database you can use TOOLS | OBJECT NUMBER to renumber receivers, build-
ings and sources alphabetically according to the object name or to continue numbering
based on the last number assigned.

Object numbering
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Placeholders for the format string

The format string uses placeholders for letters and numbers:

0,9,1 as placeholder for numbers. O fills the numbers from the right to the left and is
ignored if no number is entered. 9 fills the numbers from the left to the right and ex-
pects that a number is entered. 1 defines which number block is incremented if more
than one number block is present in the format string.

A, a as place holder for characters. The characters in the format string are displayed
the way the user entered them (small or capital letters). In character blocks, any char-
acters, spaces and special characters except separators and numbers are allowed. A
format string may contain several character blocks.

. ,; - as separators. Use separators to separate blocks of characters and numbers. Val-
id separators are: , (comma) . (period) ; (semicolon) and - (minus) are allowed as sepa-
rators.

Receiver and building

Format string

1234 Sort order

=]
=]
=
=

Sources

AA-0000 Format string

5671234 Sort order

Photo

Format string

3412 Sort order

Hint: If you want to change the format order while editing the project, call the OPTIONS
in the Geo-Database FILE MENU and change the format string or the sort order in the
current project accordingly.

o The changes will take effect as soon as you open the data input again via the
il "Back to Geo-Database interface" icon.

Display of the object number

The object number is written into the result file during the calculation and displayed in
the table output of the result tables and spreadsheet. For the graphical output, you
can use the number as a reference in different data types.

Obiekt-Mr. Formatfoloe ~
1 0o1.00_ \ I 57|46
A32 032.004_
D34 034.00D_ 204a Il 58|48 \
D34 034.000_
A35 035.004_ \
A35 035.004,
T200 200.00T | |54 /44
204 204.00_ Il 155]45
204.1 20410 /
204.1 204.10__
T-206 206.00T- T-206
T-208 206.00T- N

Object number and format string in the tables and as a reference in the graphical output

The sort order according to the entered object number uses the column containing the
format for sorting (Format string Obj. No.) and not the column object number.

In the Results tables, call the sort order via the right mouse button and select the sort
column "Format string Obj. No.".
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In the Spreadsheet, right-click on the column header | SORT and select the column
"Format string Obj. No." as the first sort criterion and if necessary, the floor as the sec-

ond criterion.

Examples for format string and sort order

If a project is reworked, additional receivers / sources should be inserted at a specific
location without changing the original numbering:

Format string 0

Sort order 1

o o0 . 0
2 3 4 5

Input in the Geo-Database
= Display in tables / graphics

stored format for the sort order

1 001.0
1.1 001.1
1.2 001.2
2 002.0
2.1 002.1

In one project the original format string was 00 ...

Input in the Geo-Database
= Display in tables / graphics

stored format for the sort order

1

01

11

11

... but now you want to add mor receivers, and you need to use three-digit numbers.

Supplement the format string to 000.0.

The display will not change for the points entered earlier, only the stored format

changes:

Input in the Geo-Database
= Display in tables / graphics

stored format for the sort order

1 001.0
1.1 001.1
2 002.0
11 011.0

In addition, you can use characters to identify receivers / sources, for example, to iden-

tify free-field receivers.

Because the objects should be sorted according to the actual number, the sort order

now becomes important.

Format string A A 0O O 0O 0 A

Sort order 5 6 1 2 3 4 7

Input in the Geo-Database stored format for the sort order
= Display in tables / graphics

T1 0001T _

2 0002__

G3 0003G _

5 0005__

5a 0005__a

T-5 005T-_

The sort order specifies the order in which the characters should be considered. Assign
a number to each component of the format string: 1 for the first sort order, 2 for the

second, and so on.

Object numbering
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Buildings are grouped to different sections. The object number shall include the sec-
tion description, which may include a letter and a number, in addition to a consecutive

number.
Format string

Sort order

Input in the Geo-Database
= Display in tables / graphics

stored format for the sort order

A-1 A00001-
B1-11 B10011-
B1-12 B10012-
C-15 C00015-
D2-1245 D21245-
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3 Geo-Database

All geometry data and their properties (building height, road width, sound power level,
emission level ...) are entered or imported into the Geo-Database and prepared for the
calculation.
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Ribbons, title bar and status bar

All functions for data entry, import and export, various tools for editing the data, as
well as the data check are arranged in ribbons. The object selection and the view filters
are repeated in all relevant ribbons.

The START ribbon contains all functions for data input as well as for initializing and
managing georeferenced bitmaps, which are loaded as background graphics into the
Geo-Database interface.
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The FUNDAMENTALS ribbon contains the import and export of geometry data, the tools
for creating and working with digital ground models, the connection to online map
services and the functions for coordinate systems.
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Under TOOLS you will find geometry tools, building tools and elevation tools that are
needed to modify the data for various cases.
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The ribbon MISCELLANEOUS contains the emission documentation of the sources (road
and railway emission, source spectra and source day histograms) and the documenta-
tion of photo points, see corresponding sections in the chapter "Objects and their
properties" (page 131). Additional settings are also provided here.

Date  Stat  Grundlagen  Tools Verschiedenes  AndocHenster  Hife

BEQ B B

Stabe Schiene  Gewesbeschallquellen  Fota

@+ ® =

Zovmbox  Fodenbreu:  Geomebrieprifung  Objekt  Objektdialog
suchen .

Dokumentation Verschiedenss.

Under HELP, online help, manual and update letter are accessible as well as the Sound-
PLAN website.

File Start Tools D Help

@ m g5 &

o
Online  Manual Update SoundPLAN  About
help news  Homepage

Help

Various components are used in the ribbons to clearly display the individual functions.
A predefined selection of symbols is displayed in the toolbar as big symbols when the
program is started. If you select a function that is not included in this toolbar, it is add-
ed to the toolbar in the first position and the last one disappears. This way you always
have quick access to the functions you used last.

Previously used

A® =T

All selection modes
A Allobjects Ctrl+A
@ Deselect Ctrl+Q
= by geometry Ctrl+T
E Via object property Ctrl+F
./ Via area or line Ctrl+M
= Invert Ctrl+W
+%; Buildings by a spreadsheet

The TITLE BAR provides access to save, undo and preflight. It can be placed above or be-
low the ribbon.

In the STATUS BAR, the coordinates of the cursor position are displayed in the left area.
If a DGM is loaded, the DGM elevation is also displayed. Furthermore, the distance and
the angle between the last point entered and the cursor position are displayed here
during digitizing.

As soon as the cursor points to an object, the coordinates and elevations (relative ele-
vations in red) of this object are displayed in the center area. Further to the right you
see the name (in brackets the object ID) of the object and the Geo-File in which this
object is stored. If objects are selected, you can see on the far right how many objects
are selected.

Docking windows

The Geo-Files and objects contained in a Situation as well as a graphical overview of
the data in the Situation, the 3D Graphics and the Logbook are provided as so-called
docking windows. These are windows that can either be docked into the interface at a
user-defined position or can also float freely on another screen, for example. Docked
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windows can be permanently visible or only as tabs with the headline, which expand
only when you move the mouse over them. In this way, you can customize the inter-
face to suit to the way you work and to your requirements.

| Geofile Manager on x|

& @ ) A 7Geofiefs) in der Situation

Geo-File a

e ag

4 RDGM9353 DEM"
4 003_StraBen Prognose

poa0)

4 004 Nebengebiude
# 004_Neubaugebiet
& 004 _schule

& 007_Wand HS

& Importierte Hohenpunkte4

» _Beschrebung von "004 Hauptgebsude™

| Objektmanager oax|
Objekttyp

Gréife Anzahl

& [Gebfude e 0 » 1 22
T Geometristext ol » A 2 6
™ Larmschutzwand #* e 2 2
B Lichtsignalaniage # o o~ 2 1
== Strafle #* o 3 8
= Tunnelsffnung #eo [ » 2 1

i
IX: 36424,55 Y:29687,37 Z:273,94 Geldnde: 274,25

X: 36439,64 Y: 29684,50 H: 274,48 [+]

Above an example — on the left the information about Geo-Files and objects are
docked and permanently visible, on the right 3D Graphics and Logbook are docked,
these are only expanded and visible when you move the mouse over the tab. The
graphical overview was placed free-floating on a second screen.

To change the position of a docking window, grab the corresponding window with the
mouse at the title bar and move it to the desired position. Use the blue boxes to fix the
position, always referring to the window that is highlighted in blue.

Dock window above
y Dock window as a tab within the

E selected window
Dock window to the left g_[ {| T,?—mck window to the right |
E Dack window below |

To leave a window floating rather than docked, release the window when no blue box
is active.

If a window has been included as a tab in another window, the active windows is dis-
played. Disconnect the group by grabbing the tab instead of the title bar. If you grab
the title bar of the group, the group will be docked in another place.

Geo-File Manager | Geo-Database Logbook

The needle in the title bar of the docking windows controls whether the window is ex-
panded permanently or only when the mouse is moved to it.

In the Docking windows ribbon, you can manually switch on and off individual docking
windows.

File Start Fundamentals Tools Miscellanecus Dock windows Help

F B &

Default  Save Load Logbook  3D-Graphics
global  global

Dock windows settings Show or hide deck windows

The position of the docking windows is retained when they are switched on again. You
can save the positions and visibility of the docking windows GLOBALLY. Your selection is

Docking windows
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used across all projects. Use DEFAULT SP and LOAD GLOBALLY to reset the selection of
the docking windows accordingly.

Docking window overview

| Oberbiick. S

The overview window shows the geometry data entered and a green frame visualizing
the section displayed in the main window.

For tiling projects, the tile navigator is also displayed, and the selected tiles are also
visualized as a red frame. See "Tile projects" (page 497).

The functions of the other docking windows are described in separate sections.

Enter objects and object points

Enter the input points with the left mouse button or with the space bar. With the
space bar it is sometimes easier to position the input points more precisely.

o The object points, which you switch on/off in the object manager, give you

important information about the properties and input direction of an object.

Since it sometimes becomes confusing if the points are switched on for all objects, this
setting is controlled separately for each object type.

—a—— Coordinate - without properties

J_—@— Coordinate where properties are defined

@%—E’— Start arrow between first and second input point
I S Direction arrows between the object points

The last point entered is displayed in red as long as an object is not

; completed or has been activated for entering further coordinates
(otherwise in the color of the object).
e Object with properties changing at multiple points (variant objects)

Variant objects

For some objects, properties may change from coordinate to coordinate for example,
the wall height of a noise protection wall, the traffic data of a road, or the track correc-
tions of a railway. A property definition is valid until you specify a change.

Y [ rax
© = T —— 5 .
Properties Froperties Prapertes
= Wal attrbutes(s3) = Wal attributes(80) = Additional elements(61)
il height : 2,50m Wall height : 3,00m Ma. of addtional elements: 1
Constant element height: Yes Constant element haight: Yes Additonal element defintions: Block of binary data
wall foats abave ground: No wal floats above ground: No

= Reflecton attributes - wal(62)
Reflection loss left side : 8,00 d8
Reflaction loss right side : 3,00 &8
Absorption spectrum ID left side: undefined
Absorption spectrum ID rght side: undefined
Reflection type: leftaright reflacting
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At the first coordinate of an object all properties are stored, in the course only the
properties that change. This has the advantage that properties that do not change do
not have to be redefined each time.

In the example above, the wall height changes from 2.5 to 3 m at the second coordi-
nate. At the third coordinate, a slanted wall element is added. If you change the reflec-
tive properties of the base element because a different material is to be used, you only
change the property at the first point; the change is passed through to the entire wall.

To see the properties stored at a particular coordinate, click the “tree view” icon in the
object dialog.

ElHW <+ 4« = » » -

Use the double arrows to jump directly from one coordinate with properties to the
next.

Objects in the search radius

When editing the dataset, the properties of existing objects are called by clicking to
an object point or object line. The cursor changes to an arrow within a certain
search radius around an object.

The search radius, within which the cursor becomes a selection arrow is defined in the
Geo-Database OPTIONS in the file menu. By default, objects are found up to a distance
of 5 pixels.

It often happens that more than one object is found within the search radius. In this
case, you will see a list to select the desired object.

Select x

I | Slam car doors - air pressore staton (B28)
li Start engnge - ar presaore stabon (525

i Trunk bd - ar presaure skation (230
' Crber un air pressure station (831

When you click on the objects in the list, the different objects are highlighted to make
it easier to find them. Selected objects are displayed in bold in the list, coordinates
where properties have been defined are displayed in italics.

The object type, object name and object ID are displayed in the list. The object ID is as-
signed in ascending order when entering or importing. If you copy objects, the objects
are on top of each other. Then the higher object ID tells you which one is the copied
object.

As soon as the selection arrow appears, the coordinates and elevations of the nearest
point are displayed in the status bar.

Input cursor

The mouse has to perform many functions in the Geo-Database. This is controlled by
additionally pressing the Ctrl, Shift and Alt key. Since the input cursors change accord-
ing to selected key combination, you can see immediately what is executed.

If the cursor is a cross, use the left mouse button to enter coordinates, and the right
mouse button to call up a menu of frequently used editing functions.

As soon as you move to an object point or object line, the cursor changes to an arrow.
The left mouse button opens the properties and the coordinates. If you click the right
mouse button at an object point, you reach further functions for the selected object.

Input cursor
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To change objects, they need to be selected. Selected objects can be recognized by the
black selection squares. A pink diamond is displayed in the object's center of gravity.

¢

As soon as you move the mouse over selected objects, the cursor changes to the move
arrow. At the selection squares, individual coordinates of the object can be moved by
holding down the left mouse button. If you use the pink diamond instead, the entire
object will be moved.

| Left mouse button: Enter coordinates
- | - Right mouse button: Selected actions for selected objects
Rotate mouse wheel: Zoom geometry
Drag a frame left mouse button: draw line, rectangle or circle

Drag a frame right mouse button: select objects over area

Left mouse button: Call up properties dialog
% Right mouse button at object coordinate: actions for the selected object
By additionally pressing the < key, the arrow cursor is temporarily switched
off.
S N For selected objects:
K 2 Left mouse button: Move single object points or whole objects (pink dia-

@ mond)

Alt+ Left mouse button: Duplicate selected objects (pink diamond)
Ctrl+ Left mouse button: Rotate whole objects (pink diamond)

_ Shift+ Left mouse button on object coordinate: Delete point
’"%"Ef Shift+ Left mouse button on object line: Insert point

{%} | . Ctrl+ Left mouse button on object coordinate: Snap point
' Ctrl+ Left mouse button on object line: Snap position to line

@ Alt+ Left mouse button on object: Select object
Ctrl+ Alt+ Left mouse button on object: Selects more objects
Ctrl+ Alt+ Left mouse button on selected object: deselect it

Turn the mouse wheel: Reduce / enlarge section (zoom).

@ Mouse wheel pressed: move geometry

C)\ The zoom mode on the right of the screen drags a zoom frame.
Shift + pressed mouse wheel turns zoom mode on temporarily.

Construction

The construction tools in the Start ribbon can be added for all line and area object
types:

©
= O
Angle

mode @

Construction

With the ANGLE MODE, the object coordinates are entered from the 2nd coordinate in
the angle step size set in the options (File menu). The default setting is an angle step
size of 15 °. The angle mode can be temporarily deactivated by holding down the Ctrl
key, for example to model a bay window on a building or to align the first edge of an
area exactly.
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For line and area objects, you can enter the position of the input points numerically
from the second coordinate if you want to set further input points at a defined dis-
tance or a defined angle to the previous input point. Enter the first input point with the
left mouse button or the space bar. Move the mouse a bit away from the input point
and press the c key. Enter length and angle in the construction dialog.

Construction tool: Line o4

Coordinate

b L

3594581 23440.80

Length [m] Angle [7]

|1nu,nu 0,00 |
s x @

Additionally, you can add the circle and rectangle construction tools. Drag a frame with
the left mouse button pressed. In the construction dialog, enter the length, width and,
if necessary, a rotation angle for a rectangle and the radius for a circle. Circles can be
entered from the center or from the edge of the circle.

For example, if you want to enter a roundabout, click the road object type, select the
circle tool and drag the roundabout.

Structuring the data

The entered objects are stored in Geo-Files and compiled into Situations. Geo-Files are
comparable to layers in CAD programs. They are used to group objects according to a
user-defined logic.

The Situations are a superordinate level, which contain any combination of the Geo-
Files; the same Geo-File can be part of several Situations. This has the advantage that
changes in the data of a Geo-File are applied to all Situations containing the corrected
Geo-File. For example, if the sound power level of a source used in several calculation
variants changes, the source only needs to be adjusted once.

z v | ! 1 |
1. Level: * I')_Ll E'ft..‘. f !!l p)
“Obiects” "— RO )
) spot heights BUII‘gEﬁQng B Roads prognasis NP-Wall Calc. Area
Elevation lines Building C NP-Berm
2. Level: Elevations Buildings Planning Noise Calc.Area
Geofiles protection
DGM Calculation
3. Level: )
ue . » +
Situations Planning + DGM
Planning with noise protection + DGM
ﬁ-CIa-Iecvljla:tion data” ( Grid Noise Map ,planning” without noise protection )
( Facade Noise Map ,planning” with noise protection )

The example above shows a principle way of structuring a small project.

The objects "elevation points" and "elevation lines" were saved together in the Geo-
File "elevations". This Geo-File is used to calculate the digital ground model (DGM).
Once the DGM is calculated it is assigned to all Situations.

Structuring the data
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All buildings, the roads, the noise protection walls, and the calculation area were
stored in additional Geo-Files. The road and building Geo-Files are included in both Sit-
uations, the other two Geo-Files are only referenced to one of the Situations.

The Situations are assigned to the calculations. Optionally, individual Geo-Files can also
be loaded there if, for example, the calculation area for the grid noise map is not as-
signed to the Situation.

Background data structure

Geo-Files (*.geo) contain the coordinate and elevation information as well as the
properties of the objects.

Situations (*.sit) consist of a reference list of the contained Geo-Files. The Geo-Files are
therefore not physically stored in a Situation. This has the advantage that no redun-
dant data is created, so it is not necessary to change the data in each
Situation they are contained. If a Geo-File is renamed, the name is automatically
changed in all Situations to which it is referenced.

The previous version of the Situations and Geo-Files is saved as *.~si or *.~ge with the
same name. Besides the "undo" function, this feature increases data security.

File menu

In the file menu, you use the SITUATION MANAGER to manage the Situations and Geo-
Files in your project, combine new Situations, and have various filtering and visualiza-
tion tools for the Geo-Files.

RECENTLY USED lists the last called Situations from different projects. This is helpful, for
example, if during the project work the client of another project has follow-up ques-
tions. You can "pin" recently used Situations so that they are placed at the top of the
list and do not disappear from the list.

The OPTIONS contain various default settings for SoundPLANnoise, see 8 Options
Settings (page 34). Here you can, for example, change the standard for the emission
input or change the angle step size.

) The arrow at the top left takes you directly back to the Geo-Database interface,
il in the Situation from which you entered the file menu.

Situation Manager

The first time you call the Geo-Database in a new project, a first Situation (Situa-
tionl.sit) with a Geo-File (Geo-Filel.geo) will be created automatically, you can start
immediately with the data input, respectively with the data import. When you exit the
Geo-Database or when you save the Situation, you will be asked to name the Situation
and the Geo-File. The next time you open the Geo-Database, the Situation Manager
will be displayed to select a Situation. While working in the Geo-Database, open the
Situation Manager from the File menu.
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On the left are the created Situations, in the middle the Geo-File list, on the right the
description and a preview graphic of the clicked (blue background) Situation. It is pos-
sible that the preview image of the Situation no longer matches the Geo-Files it con-
tains. In this case, question marks are drawn in the preview image to draw your atten-
tion to this.

Below that, details of the Situation are displayed, for example, when created or modi-
fied.

As soon as you click on a Geo-File, no matter if in the Situation tree or in the Geo-File
list, the information about this Geo-File will be displayed, i.e. the description, the pre-
view image and the details.

In the Geo-File list, the Geo-Files contained in the Situation are displayed in gray, i.e.
they cannot be assigned to this Situation again. Below that, if the Situation contains a
DGM, it is listed in light blue.

All other Geo-Files and DGMs in the project are displayed below in black or dark blue.
They can be added to the existing Situations with drag & drop or a double click,
whereby the DGM is exchanged, since each Situation can only contain one DGM at a
time.

Functions in the Situation Manager

Visualize Geo-File as-

- Restore previous | | signment to Situations
Neue Situation | Delete Situation | Delete Geo-File || stand of Geo-File - -
Activate [ deactivate filter
r Y |_|Filter active (0 of 81 files fitered)
Duplicate Situation

| [ Open situation 8@‘ s EE‘Q
New Geo-File || Duplicate Geo-File || List view |Deta|| view | Filter settings

NEW SITUATION creates a new empty Situation to which you give a name and then drag
and drop Geo-Files to assign them (existing ones or a newly created one).

DUPLICATE SITUATION duplicates an existing Situation and assigns all Geo-Files con-
tained in the original Situation.

DELETE SITUATION deletes the selected Situation and moves it to the trash.

NEW GEO-FILE creates a new empty Geo-File into which you then enter objects in the
Geo-Database with their associated properties.

DUPLICATE GEO-FILE duplicates an existing Geo-File with all the data it contains to modi-
fy it later in the Geo-Database.

DELETE GEO-FILE deletes the selected Geo-File and moves it to the trash.

Example: With these functions you can create a "Calculation variant 2" from the Situa-
tion "Calculation variant 1", which is the present state of a road construction project

Situation Manager
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(with the roads, buildings, texts, ground areas, etc.). The "Calculation variant 2" is addi-
tionally assigned a new (still empty) Geo-File for planned noise protection measures.
Furthermore, the Geo-File containing the roads is duplicated in order to use new traffic
figures for variant 2 without losing the data of the status quo. The other Geo-Files, e.g.
the buildings remain the same.

RESTORE replaces the Geo-File with the previously saved file version from the backup
file.

LIST VIEW lists all Geo-Files below or next to each other.

DETAIL VIEW lists all Geo-Files together with modification date and file size one below
the other.

You can add several Geo-Files (Shift or Ctrl key) together to a Situation or remove
them from a Situation using Drag & Drop.

Double-click on the Situation or click on OPEN SITUATION to access the Geo-Database
interface.

Note: For tiling projects, the tile manager is opened before opening the Situation to
load data only in a specific area, for description see "Tile projects" (page 497).

Visualize Geo-File mapping

Click on the symbol with the red asterisk to turn on the Geo-File mapping visuali-
zation. Then, when you click on a Geo-File in the Geo-File list, the Situations con-
taining this Geo-File are highlighted in red.

!)ﬁ@‘ [ailr Oven situation @080“5

Q Y [CFiter active (0 of 81 files filtered)
Situations Geo-Files

01_Roads status quo 006_Strecke 4330

01b_Roads with noise protection 006_Strecke 4931

02_Railways new traffic data 008_Gelandepunkte in Gebiuden
- 008_Héhen aus Bebauunasplénen

02_Raiiways status quo 008_Heheninien an Schienenachse

08 _Data F_W DGM 008_Héherlinien an StraBenréndern
09_Building blocks 008_Héhenlinien um Kreisverkehre
11_0Only for graphics 008_Oberkanten Gebaude

NG & Planarhnitte Srhisne

View filter for Geo-Files

W In the filter settings you can filter out Geo-Files according to different criteria.

U These are a text filter, filtering by modification date and assignment to Situations.
Via multiple selection of the filter criteria, you can combine them, for example show
only the Geo-Files that were changed within a certain period of time.

Before you possibly delete Geo-Files without Situation assignment, remember that
these Geo-Files could be used in the Calculation core or Graphics.

Additionally, you can display only the Geo-Files that contain a specific object type.

Filter settings X

[ Text filter

|DD 7_Dimensionierte Wand Eicherweg

(®) File name (") File name + description

[ show only Geo-Files with modification date after 11.11.2021 [~
[[]show only Geo-Files with modification date before 11.11.2022 [~

[ show only Geo-Files
@ not assigned to any Situation
() assigned to all Situations
Show only Geo-Files containing the following object type

| % Buiding v]
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For the TEXT FILTER, enter a keyword that is included either in the filename or in the
filename and Geo-File description.

As soon as you exit the filter settings, only the Geo-Files that match the filter criteria
are displayed, and the number of Geo-Files that were filtered out is displayed. You can
activate or deactivate the filter with the current settings via the FILTER ACTIVE check-
box.

Data entry

Object toolbar and coordinates entry

There are always 12 object types displayed in the object toolbar. This is initially a de-
fault selection in a new project. Click on the arrow symbol to select other object types
not listed in the toolbar. The "new" object type is then added at the first position in the
toolbar of the last object types used. SoundPLAN remembers the object types you last
used even after you closed and reopened the Geo-Database.

O@bk=- 90
Finish ”’ﬁ@ . /?

ohject

Objects

Select the object type and enter the object points with the left mouse button or the
space bar. If you press the key c instead, you can enter length and angle numerically
from the second object point. During the input the object points of objects can be de-
leted with Esc.

(=) The input of line and area objects is completed with double-click, F2 or the icon
“=/' FINISH OBJECT.

Then the object dialog opens to enter the object properties and the elevations. In the
Miscellaneous ribbon, you can define when the object dialog should open.

Information on the properties of the individual objects can be found in the chapter
"Objects and their properties"(page 131)".

The object dialog

The object dialog contains all information about an object. The "Properties" and "Ge-
ometry" sections can be optionally expanded and collapsed.

Data entry
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Road (130071) X
Name: kingsland Road [ 1 @
GeoFile: 03_Roads 2935 =
GraphicobjectID | Road 8 £

Gradient: 0,6%
Driving on fight side

Section: ‘ | D: ‘n ‘ Kilometer index 2,650

General  Emission "CNOSS0S-EU: 2021/2015° Cross-section Bridge  Free properties

Source aroup: Inner ity roads ¥+ -

Emission "CNOSSOS-EU: 2021/2015"

calculated from traffic data

d(6-18h) e(18-22h) n(226h)

Lw'Aeq/dB(A) 8550 83,19 78,48
Kilometer indication
Kilometer index 2,650 ascending ~
calculated [m} Reference axis
Cross-section
8,00 (RQ 11)

W Height definition [Il_] absolt=

X [m] ¥ [m] Habs [m]  Hrel [m] 2D segment length [m] 214,69
»1 | 309801 2953558 263,78 0,00 30 segmentlength [m] 214,69
2 36311,48 29558,45 265,03 0,00 20 total length [m] 467,40
3 3654,55 29%65,69 264,50 0,00 30 total length [m] 467,40
E 5 - v X

In the upper area, the object name, for some objects an object number, the graphics
object type for the display in the Graphics and the Geo-File in which the object is
stored are displayed.

To the right of it is a navigation bar to jump between objects of an object type.

First object of
this object type

Last chject of this
object type

Help for this

Previous object of

this object type Mext object of

this object type

First, previous, next and last object refers to the input sequence. Point, line and area
sound sources are treated as one object type. You can also use the Alt+Pos 1, Alt+End,
Alt+Page Up and Alt+Page Down keys to jump to the first / last or next / previous ob-
ject.

In the "Properties" section, the properties (for objects that have properties) are dis-
played. Information about the properties of the individual objects can be found in the
chapter "Objects and their properties"(page 131)".

The "Geometry" section shows the coordinates and the elevation Habs and H (abso-
lute or relative z-coordinate) together with information on 2D and 3D length or area of
the object, see "(Elevation) height definition" (page 56).

‘-?Q‘ Height definition IEI absolute

¥ [m] ¥ [m] Habs [m]  Hrel [m] » |20 segment length [m] 18,46
=2 36756,05 29583,77 -0,08 3D segment length [m] 18,46

36754, 50 29555,38 266,38 0,05 2D total length [m] 460,23
4 36750,51 29540,41 266,52 0,00 v | 3D total length [m] 463,38

Blue coordinates indicate coordinates where properties change. The current coordi-
nate is marked with > in the node number.

You can copy the coordinates of an object or just a specific row or column to the clip-
board with Ctrl+C.

Below the geometry you see a symbol to switch the presentation to the tree view and
a navigation bar to navigate within the coordinates of the object.
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Togale between
property and tree
presentation

Delete coordinate

Previous coordinate Next courdinV
o 4

E 4 <« <« » » w» -

First coordinate Last coordinate

Previous coordiate Next coordinate
with properties with properties

The "Next / previous coordinate with properties" icons become active only for variant
objects with property changes.

For the general objects point, line, area and measuring tape the object dialog is sup-
pressed during input.

Tree view for variant objects

Press the "Tree View" icon in the footer of the object dialog to toggle from the proper-
ty view to the tree view.

@ Delete selected block of properties @ Delete all properties

Ohject name

Cross section

Moise emission levels

Traffic data - CNOSSOS-EU: 20212015
Speeds - CNOSS0S-EU: 20212015
Carrections - CNOSSOS-EU: 2021/2015
Group

Bridge

> Geometry

E » o - 4 X

At the first coordinate all properties are stored and listed in the tree presentation (pic-
ture above). For variant objects such as road, railway or wall, for which single proper-
ties may change during the course of the object, only the properties that were
changed at a coordinate are stored and listed (picture below).

* Properties

@ Delete selected block of properties @ Delete all properties

~ Wall properties
Wall height : 4,00 m
Constant element height: Yes
Wall floats above ground: Mo

The properties are stored in property groups. If a property in a group changes, all
properties in that group are saved. Here you can delete individual property groups or
all properties defined at this coordinate.

In the example below, properties are defined at the first and third coordinates in the
upper image (double circles). At the third coordinate, all properties defined at this co-
ordinate have been deleted in the image below:

before @ Dﬁ“ o @
after @ [} = = £

Note: To clear all emission changes in the course for roads or railways, use OTHER
TOOLS | RESET EMISSIONS in the TOOLS ribbon.

Data entry
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(Elevation) height definition

For noise simulations the spatial position of the objects is very important. The basis for
the elevation is normally a Digital Ground Model (DGM). In the case of flat terrain, the
object height can also be referenced to 0.

The height Habs , Which is assigned to the objects, differs depending on the object type.

Road, parking lot

Railway

Building / industrial building

Floating building / floating industri-
al building

Point, line, area sources

Noise barrier

Floating noise barrier

Noise berm
Floating screen
Free-field receiver

Receiver assigned to building

Tunnel opening

Attenuation area

Road surface. The emission height depends on the
standard selected

Rail head, emission heights depend on the standard
selected and the train type

Ground floor height, difference to terrain is taken into
account as reflective pedestal

Ground floor height, no pedestal, noise can propagate
through the space between terrain and ground height

Emission height

Base height of the wall, difference to terrain is taken
into account as a pedestal

Base height of the wall, noise can propagate through
the space between terrain and base height

Terrain
Base height of the screen surface
z-coordinate is the first calculation point

Automatically determined from the ground floor
height and the receiver-related properties of the build-

ing
A base height averaged from the two coordinates

No height information needed, always referenced di-

rectly to the DGM

The height definition can be absolute above mean sea level or relative above DGM or
above 0 m. You can see how the heights are defined in the object dialog and in the sta-
tus bar of the Geo-Database (red coordinates).

‘N\ Height definition E absolute
M Height definition m relative

The heights of line objects can be interpolated in the coordinates list. With the

Shift key pressed and the mouse or the arrow keys in the Haps or Hye column,
activate the first height and the last height between which you want to interpolate,
and press INTERPOLATE ELEVATIONS or Ctrl+H.

Absolute height

The absolute height Haps is the height above mean sea level. With absolute height defi-
nition, the height of the objects above NHN does not change if the DGM changes. In
most road and railway projects where the input data is in absolute elevations, the ob-
jects are manually reset to the DGM if the elevation changes.

Relative height

The relative height H, is the height above a DGM or above 0 m. With relative height
definition, the height of the objects automatically adjusts to the changed terrain. If the
DGM changes - for example, in the case of different development stages in a quarry,
then the height of the objects above sea level also changes. In this case the relative
height definition is the more efficient choice. The relative height definition is also sen-
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sible for identical source geometries that can be used in several projects (for example,
a discount store with buildings, parking lots and sources).

For better visualization, the coordinates of relative sources are displayed in red in the
status bar.

Terrain following height

For line and area sound sources as well as parking lots, the relative height definition
may additionally follow the terrain.

\N* Height definition m relative [«] follow terrain

In the case of terrain-following objects, not only the entered coordinates are at a de-
fined relative height above the DGM, but also each segment or partial area resulting
from the decomposition in the Calculation core. The height is set equal for all coordi-
nates. If the relative height is changed at one coordinate, it changes for all other coor-
dinates too.

For lines with few entered coordinates and for areas, there may be inconsistencies in
the 3D display, since the exact calculation of the source height is done in the Calcula-
tion core.

Change height definition

In the object dialog, you can change the height definition for individual objects by mov-
ing the slider to the right or left.

%//\/\k/\ In the ribbon TOOLS | HEIGHT TOOLS / HEIGHT DEFINITION, you can switch
the height definition for selected objects between ABSOLUTE, RELATIVE
and TERRAIN-FOLLOWING for certain objects. If you have entered absolute heights and
convert them to relative heights, the difference between DGM and z coordinate will be
entered as Hy. Vice verce, when converting relative to absolute heights, DGM eleva-
tion + relative height above terrain is entered as Haps. If you switch the height defini-
tion to terrain-following, the height at the first coordinate is transferred to all coordi-
nates of this object for line and area sources or parking lots.

Height above ground from emission spectrum

For point, line, area sources and wind turbines, the height above terrain may already
be stored in the emission spectrum, since the emission height above terrain is often
dependent on the process defined in the spectrum. In this case, activate take over
TERRAIN REFERENCE FROM LIBRARY in the properties of the respective objects.

If the height above ground in the emission spectrum is changed, the emission height is
changed for all objects to which this spectrum has been assigned.

Geo-File Manager

The Geo-File Manager lists all the Geo-Files that are included in the Situation and the
DGM loaded in the Situation. With a double click you can exchange the DGM. You can
add more Geo-Files to a Situation or create new ones, remove Geo-Files from the Situ-
ation, save Geo-Files and save them under a new name.

Data entry
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Geo-File Manager oo x

0 Q ﬂ M 5 Geo-File(s) in situation

Geo-File
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004_Other Buildings -
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% Description of "003_Roads Analysis™

Roads analysis
Mew traffic data 2035
With roundabout at Kingsland Road

The data you enter is always stored in the current Geo-File. This Geo-File is visualized
with a green background. With a double-click on a Geo-File in the Geo-File Manager, it
becomes the current Geo-File.

By holding down the Shift or Ctrl key, you select Geo-Files that are to be saved or that
are to be removed from the Situation together. The selected Geo-Files are visualized
with a blue background. Save Geo-Files, save as and remove from Situation always re-
fers to the selected blue highlighted Geo-File(s).

Below the Geo-File list you can expand and change the DESCRIPTION of the selected
Geo-File.

Use the three icons behind the Geo-File name to control the display:

_\‘/_ FOREGROUND / BACKGROUND: The objects of a Geo-File that is in the back-
1™ 7AY ground are displayed in gray and without area fill; they are ignored when
editing.

DISPLAYED / HIDDEN: The objects stored in a hidden Geo-File are not displayed

"~ on the screen and are therefore ignored during editing. Small trap: if the

current Geo-File with a green background is hidden, objects entered in this Geo-File
will disappear as soon as the object is completed.

UNLOCKED / LOCKED: A locked Geo-File is displayed like an unlocked Geo-
i File and can be edited, but the Geo-File is protected from changes. If you
have accidentally changed something in this Geo-File, you will be asked if you want to
save it under a new name. With CANCEL you get back to the Situation to assign the
changes to another Geo-File if necessary.

You can transfer the display mode to other Geo-Files by dragging the lower right
Il corner of the box.

The SAVE icon in the last column visualizes that changes have been made in this Geo-
File that have not yet been stored.

If you click the ADD GEO-FILE icon a separate dialog opens to create new Geo-Files or to
assign one or more existing Geo-File(s) to the loaded Situation.

Only the Geo-Files that are not part of the opened Situation are displayed in the list. If
all existing Geo-Files are assigned to the Situation, the list is empty. The functions are
the same as in the Situation Manager, see "Functions in the Situation Manager" (page
51).

With the green check mark or double click on the Geo-File you return to the input in-
terface.
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Object Manager

The Object Manager lists all object types that are contained in the Situation, plus the
number of objects for each object type. For a new project, the Object Manager is ini-
tially empty.

|Dbjeu:t|'~"lanager on ><|
Object type Size  Count
#% Building o » 1 221
il calculation area o 2 1
T Geometry text et @ w»o& 2
IE..DDDEE
EE Road '1"
= Tunnel opening et @ o] 2 1

The current object type is highlighted in green. If you want to enter objects, display on-
ly a specific object type or perform actions for a specific object type, this always refers
to the current object type. Select the required object type in the object type selection.
Double-click in the Object Manager to activate an object type already contained in the
Situation as the current object type.

Use the icons behind the object type to control the display:

_\‘/_ FOREGROUND / BACKGROUND: Objects in the background are displayed in
71N gray and without area fill; they are ignored when editing.

DISPLAYED / HIDDEN: Hidden objects are not displayed on the screen and are
therefore ignored during editing. Small trap: if the current object type (green
background) is hidden, objects disappear as soon as the object entry is completed.

> WITH / WITHOUT PROPERTIES: Selected properties are additionally displayed
for the object type:

ke
f

v 1 1
& & &
g i B
o % -
2,00 m 2,00 m 3,50 m
m
B
T B S <<
F,
4
T Lo T T
i) [&] i)
|5 |5 |5
8 8 s
[=] = [A]
o th o
o o %]

1 18-1220
b a ¢
e For roads, the slope is displayed as soon as it is > 5%.
>5-10% "<" or ">"
>10-15% "<<" or ">>"
>15% "<!lI> "

:

e For roads and railways, the rail or road kilometer is output if the objects are de-
fined as reference axis.

e In the case of RLS-90 traffic signals, the signal points are displayed.

e For noise barriers, the wall height is output for each wall segment where the height
changes.

e For buildings, the facades that were selected for the calculation of a fagade noise
map are output with a thick turquoise line, other facades with a thin blue line.

e For receivers, industrial sources and photo points, the object number is displayed.

e [f a directivity has been assigned to the frequency spectrum of an industrial source,
the direction is displayed.

Data entry
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e For photo points, the direction of view and the angle of view are output.

e For receivers, the angle range is shown in blue. A full circle means a sweeping angle
of 0° - 360°, a semicircle indicates an angle range of 180°.

HIGHLIGHTED: The object type is displayed with double line width in the
original color. Very useful setting when working with background graphics.

@ WITHOUT / WITH OBJECT POINTS: The object points localize the position of the

" entered coordinates, double circles visualize coordinates at which object

properties were defined, this clarifies at which coordinate properties change in the

course of roads, railways, noise barriers and berms (wall height, speed, traffic data, ...).

For line and area objects, the input direction is displayed in addition to the input

points. The direction arrow between the first and the second coordinate is specially
marked.

W—M

This start arrow also helps you to check whether imported data was imported as a pol-
yline or as individual lines.

POINT SIZE: The point size determines the size of the input points, direction arrows, se-
lection marks and the displayed selected properties.

Views

Front and side view

As an important tool for checking the height of your input data, you can switch to the
elevation and side elevation display and to the 3D Graphics / 3D wireframe. In the
Start ribbon, select FRONT VIEW (F8), SIDE VIEW (F9) or the 3D GRAPHICS (F10).

Front view, here it is obvious that a bridge is missing

You see all the objects visible in the site map also in the front / side view. Depending
on how far you zoom into the data, these are more or fewer objects. Hide objects in
the object manager that you are not currently interested in. You can also display only
selected objects.

Coordinates at which properties have been defined are displayed as a thick point. For
receivers assigned to buildings, the base height is displayed as a larger, yellow-filled
circle, and the receivers decisive for the calculation are displayed as smaller circles. For
free-field receivers, the entered object height is the first calculation point.

Note: If the input data is displayed very narrowly at the top of the window, this is a
sign that objects with incorrect heights or "zero heights" are in your model. For exam-
ple, if cadastral data are in the model as lines with zero heights, the other objects will
be displayed correctly if you hide the line in the object manager.
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With the mouse you can move to the objects in the front and side view. A mouse click
on the left opens the object dialog, a mouse click on the right opens a popup menu to
select and delete points or objects. Drag a frame with the right mouse button to select
several objects in the front or side view.

Turn the mouse wheel to change the vertical exaggeration factor. Double-clicking in
this window restores the overview. You can change the size of front and side view us-
ing the splitter at the top of the window.

3D model

The 3D Graphics is provided as a docking window that can be added with F10, perma-
nently docked or placed floating, for example, on a second screen. You can switch be-
tween the solid 3D Graphics, a wireframe model or the site map.

3D Grafik

X=353205444 Y= 542341371 Z=281,00; Abstand:392,1

The 3D Graphics window and the Geo-Database Graphics are controlled separately, so
you can select different sections. You move with the mouse wheel pressed, zoom by
turning the mouse wheel, and rotate and tilt the 3D Graphics with Ctrl and the mouse
wheel pressed.

¥, In the edit mode, you can click on an object in the 3D Graphics and open the
4+ object dialog. Optionally, the clicked object can be displayed centered in the
middle of the screen.

’ - Depending on the project size a DGM it is rendered only in the current sec-

tion of the Geo-Database by default. This considerably reduces the loading
time for larger projects. You can select a buffer in the settings by which the section is
to be enlarged.

EH Settings

Center automatically Falze
show DGM True
Use GeoDEB viewport True
Buffer size around the viewport [m] 100
' x

If no DGM is loaded in a Situation, you can display a 0 m based ground area.

For receivers and point sources, a LINE TO THE GROUND can be switched on in the ob-
ject types, tab 3D Graphics. This allows a better understanding of the position in space.

Views
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Check user-defined object types in the graphics window

4 Open the 3D window and switch to "site map" to check the graphics object type
that you have assigned to an object for display in the Graphics, directly in the
Geo-Database.

Rotation, zoom, overview

In the right area of the graphics interface, semi-transparent functions for rotation and
zoom are placed. They become active when you move the mouse over the section.

* ) )
. Rotate clockwise / counterclockwise
North arrow * ;
Overview s
®© @ __ 70om in / out
A
«}» Zoom mode {/ move geometry
v

With the two arrows on the top you can rotate the geometry clockwise or counter-
clockwise in 5° steps. You can rotate continuously by holding down the Ctrl key and us-
ing the mouse wheel. The north arrow rotates accordingly. By clicking on the north ar-
row, the geometry will be displayed in the north direction again.

Via the small + and - symbol, with the mouse wheel or via the "Page up" or "Page
down" buttons you zoom the geometry. Below this is the zoom mode, where the cur-
sor changes to a magnifying glass. In the zoom mode, you can either zoom in by drag-
ging a frame around an area or zoom out by clicking the left mouse button or zoom in
by clicking the right mouse button. To use the zoom mode temporarily without the
cursor changing permanently, drag an area with Shift + mouse wheel. The four arrows
at the bottom move the geometry section by half the width of the screen.

Object zoom

If you want to have a close look at a certain object, the object zoom will output
981 this object full-screen. Select the magnifying glass and press the ALT key addition-
ally. The magnifying glass is displayed together with the letters OBJ as soon as a point
of an object is found within the search radius. Click the left mouse button, the object is
magnified. If several objects are found within the search radius, select the correspond-
ing object from the selection list.

Bitmap Manager

Bitmap is used here as a superordinate term for all raster graphics that are georefer-
enced and placed in the background in the Geo-Database. The file formats *.bmp,
*jpg, *.png, *.tif as well as pdf files that are converted to a bitmap on opening are
supported.

In the bitmap manager bitmaps are georeferenced and edited (change color depth,
flip, ...). Bitmaps can be combined into bitmap groups so that, for example, tiled aerial
images are combined into one bitmap group for projects with a larger extent. Bitmaps
with different levels of detail can also be displayed together within one area. For ex-
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ample, the detailed map of a construction project and the overview map of the sur-
rounding area.

The bitmaps are stored in different resolutions so that the resolution is always high
enough regardless of the zoom level.

Bitmaps that are to be used as background bitmaps in the Geo-Database must first be
aligned with the world coordinates. If a project coordinate system is included, this is
done using two reference points that span the entire investigation area if possible. For
projects with local coordinates, the dimensions can also be specified from an archi-
tect's map by means of the length of a line.

If world files (*.tfw, *.jgw, *.pgw) are available for the bitmaps or the bitmap is a
georeferenced TIF, the referencing is read automatically.

In addition, sections from Google Maps, OpenStreetMap or WMS servers [Business
Basic Module] can be used as background bitmap. These are georeferenced via the de-
fined project coordinate system. The special feature when using WMS servers is that
the section from WMS automatically adapts to the screen section unless a bitmap is
explicitly requested.

The bitmaps are selected from the drop-down list in the Geo-Database interface. You
decide whether the displayed section should be automatically adjusted to the selected
bitmap. Select the setting ZOOM TO BITMAP VIEWPORT in the miscellaneous ribbon.

You can also save geometry sections in the bitmap manager and select them to jump
to the area of the selected bitmap.

= Open the Bitmap Manager and select the bitmap(s) or pdf file(s). They will be
@) moved to the "BackgroundBitmaps" subfolder. If available, the world files will be
read and saved in this step.

X K LN - )
O | _ © e P
22

s P Pre -

A
oo e

£

ol B
’I{ED

The bitmaps are listed in a tree view on the left, non-georeferenced bitmaps are dis-
played in gray. For each bitmap further information is displayed in the lower area.

Edit bitmaps in the bitmap manager

If you want to use only one or more sections of a bitmap, for example because the
map description should be cut off or several views are included, drag a frame around
the desired area.

Bitmap Manager

Page ® 63/603



Manual SoundPLANnNoise 9.0

Geo-Database

[[H Bitmap Manager - o 3
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Cutmemsize M 176

v X

'—| The areas outside the frame are highlighted in gray. You can change the section

+ using the red bars or move it within the frame using the left mouse button. Click
on "CUT" and save the section. If you want to use several sections from a bitmap or a
pdf, select SAVE AS to save the section so that the original bitmap is retained.

The section is reset when you press Esc or click outside the frame in the bitmap.

R R T —
Y W —

in zize
View Edit
You can display the file either in ORIGINAL SIZE or FITTED TO THE DIALOG SIZE. MIRROR
IMAGE is needed, for example, if you get a ceiling map for an industrial building, which

is drawn "upwards", but for the input in the industrial building must be assigned to the
ceiling the other way around.

A PDF section is first drawn into a 24-bit bitmap during conversion, since it is unknown
how many colors are actually contained in the PDF. Therefore, you can convert the
bitmap to 256 COLORS, GRAYSCALE or BLACK AND WHITE accordingly to avoid using
memory unnecessarily.

In addition, you can ROTATE the file and change the RESOLUTION for the graphics file.
Selected values are listed in the selection list, but you can enter any angle or resolu-
tion. The dimensions and approximate size of the resulting bitmap in MB / kB are dis-
played in the info area.

Georeference bitmaps

Select referencing via LINE (only if no project coordinate system is defined) or via CO-
ORDINATES. Referencing via the length of a line can be the better option especially for
smaller construction projects or for bitmaps of industrial buildings / rooms.

When you invoke referencing, editing is hidden, and the bitmap and world coordinates
are displayed.

To enter the reference points more precisely, you can add a zoom box and move the
cursor in the zoom box to the exact position.

When referencing across a line, use the mouse to specify the two reference points, for
example the longest edge of a building, and enter the distance.

When referencing via coordinates, you also enter the two reference points with the
mouse and enter the corresponding world coordinates in the X and Y fields.

If there are no objects in your project yet, select two coordinates on the bitmap that
are easy to find again and note the x/y values. Coordinate crosses with even values are
most suitable.
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If objects are already included, the reference point dialog opens parallel to the Geo-
Database interface, so that the reference points can be graphically assigned directly
with a mouse click. For better orientation you can select an already georeferenced
bitmap for the Situation.

113 bamap Hanager - o X%

Click the two reference points in the bitmap and in the Situation with the mouse.

Bitmap groups

Bitmaps can be combined into groups, which are selected in the selection list in the
Geo-Database interface. Create a new bitmap group, select the bitmaps you want to
add to this group with Shift or Ctrl and move them into the bitmap group in the tree
with the mouse. The bitmaps and bitmap groups can be added as a geometry section
so that the screen section zooms to the area of the bitmap.

Transform bitmaps

If a project coordinate system was already defined when referencing or reading out
the world files, the coordinate system is saved in the world file. If you change the co-
ordinate system later, the bitmaps will be transformed automatically when transform-
ing the project data.

Bitmap selection and geometry sections

L -
|Tota|1.-'|e1.-\r 1A -
Bitmap 09_14 - P

Manager
Background bitmap / geometry viewport

All georeferenced bitmaps and bitmap groups are listed in the bitmap selection list.
The currently selected bitmap is displayed. You can use the checkmark to the right of
the list to temporarily switch off the display of the bitmap.

Note: When entering data on background bitmaps, area objects may cover information
on the bitmap, for example the exact position of a building outline. In this case, switch
off the area fills with - (minus) (Ribbon Miscellaneous | HIDE FILL COLORS).

The list of saved geometry sections is arranged above this, initially only the "Total
view" section is available.

For larger projects and working with background bitmaps / bitmap groups, it is sensible
to save individual areas as geometry sections that you can select directly.

To save a new screen section, zoom into the desired area, select ADD SECTION

from the drop-down list in the section administration, and enter a name. To use a
bitmap or bitmap group as a geometry section, click ADD AS GEOMETRY SECTION in the
Bitmap Manager.
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The positions of the saved sections can be displayed or hidden in the Geo-Database in-
terface. To do this, select SHOW SECTIONS from the selection list in the section man-
agement.

The desired section becomes active as soon as you select it from the selection list
or by left-clicking on the black marker at the corners.

_*’h Bitmap group railway maps A -

I.PI H .
Total view

s J

Back Recidential area south of the railwav

Delete or rename geometry section

Select the section you want to delete or rename. In the selection list you can select DE-
LETE SECTION or RENAME SECTION.

Data import / export

All import and export formats are provided in the Fundamental ribbon.

r B B b N Y
ESRI
@gT Q

Import Export

NN

In the gallery, the default settings are displayed first, further import and export for-
mats are accessible via the arrow next to the gallery. If you select another import or
export, it will be added to the gallery of then last used formats.

DXF Import

The geometry (x, y and z coordinates) is imported to SoundPLAN as general points,
lines, areas and texts. The actual object type is not known at this stage.

The objects relevant for SoundPLAN use the DXF format specification from the Auto-
CAD 2002.

To work efficiently with the DXF interface, you should know the structure of the data in
the DXF file.

In AutoCAD, the data are provided in different layers. Knowledge of the layers in the
file, the naming convention and possibly a description of the layers (layer list) is im-
portant for the distribution of the incoming data to SoundPLAN object types. In Auto-
CAD there is no fixed naming convention for the layers, so it is advisable to get infor-
mation about the layer names from the data supplier. You have the least amount of
work with importing the data if the supplier of the data only exported the data you
need. However, in practice this will be seldom the case.

Call IMPORT | DXF, select the DXF file and click OK. The layer list is built alphabetically,
and you see a preview of the DXF data.
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DXF Import
File Edit

[EE)[X]

Import | Objects
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Seleoted objects 77086
Total coordinates:
Min. Coordinate (x:y)

Mar Coordinate [xy]
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Load highlighted layers in one Geofle [

[ ok ][ cencel J[ Hep |

"All layers" shows the entire content of the DXF file, the coordinate range and the
number of objects. Use the arrow keys or the left mouse button to view the content of
each layer. Select the layers you want to import with the left mouse button and Shift
(multiple layers in a row) or Ctrl key (single layers) and click OK to import the corre-
sponding data.

EDIT | INVERT SELECTION will turn off all previously selected layers and turn on the unse-
lected ones.

You can drag an area in the preview image with the mouse, then only the data within
this area will be imported. Click the DELETE AREA symbol to import the entire range of
coordinates.

The layers can optionally be imported temporarily if you activate the checkbox LOAD
TEMPORARY. Temporary Geo-Files (TMP_LAYERNAME) are only stored after they have
been assigned to user defined Geo-Files, permanently imported layers
(DXF_LAYERNAME) will be saved in the Situation in any case.

For example, if no meaningful layer list has been supplied, it is a good idea to first im-
port the layers temporarily, select VIEW | CURRENT GEO-FILE (F5) and look at the con-
tents of the individual layers. If you then discover that the data you need is contained
in only a few layers, you can create new Geo-Files and assign the required layers to us-
er defined Geo-Files via EDIT | CHANGE GEO-FILE ASSIGNMENT. You don't need to worry
about the other temporary Geo-Files, no data garbage will remain after saving the Sit-
uation. If you notice that you need many layers, the data is already well organized and
the layer names are meaningful, it may be faster to import the data again without
checking the temporary checkbox.

Additionally, you can import multiple layers into one Geo-File. Activate LOAD HIGH-
LIGHTED LAYERS INTO ONE GEO-FILE and specify a file name for the Geo-File.

The following objects are imported, partly with additional features:

Import Objects

Import objects: General line  Cirde Text  Transformation

Point
Line

[[]tmport as elevation point

[ Alternative evaluation of spedal characters (UTF-8 encoding)

Factor size correction:

ext, Attrib

Transformation

e Coordinates with an elevation equal to 0 can be ignored during the import.

Data import / export
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e Lines and polylines are connected to polygons if CONNECT OBJECTS is activated. Sev-
eral lines are joined by omitting the end point of a line if the end point of this line is
the same as the start point of the following line. The lines must be located one be-
hind the other in the dataset.

e Lines with dense coordinates can be filtered during import (filter value 5 cm).

e Circles and arcs are decomposed into polygons. For the conversion you can enter
the accuracy of the result (low, medium, high).

e Texts are imported as geometry texts which you can assign a size factor at import
time.

e Furthermore, it is possible to convert texts into elevation points (IMPORT AS ELEVA-
TION POINT), i.e. the x and y coordinates determine the position and the height in-
formation available as text is transferred to the z coordinate. Make sure that the
layers to be imported only do not host any other texts (for example land parcel or
house numbers). The coordinates of the elevation point are derived from the posi-
tion marker of the text. This can result in a systematic position error and needs to
be corrected using the coordinate functions.

e |If during import special characters of texts are not interpreted correctly, check AL-
TERNATIVE EVALUATION OF SPECIAL CHARACTERS (UTF-8 ENCODING).

e With the TRANSFORMATION, reference points from a local DXF scale can be convert-
ed to the world coordinates in SoundPLAN. You have to import the data twice; the
first time you locate the local coordinates of the reference points and the second
time you assign them to world coordinates.

With OK the DXF data are imported into the Geo-Database as points, lines, areas and
texts. The data must then be converted into the corresponding SoundPLAN objects.

DXF-Export

Situations from the Geo-Database can be exported as DXF file with EXPORT | DXF.
SoundPLAN exports the displayed geometry data. This also allows you to export a spe-
cific Geo-File or object type via the view filters CURRENT GEO-FILE (F5) or CURRENT OB-
JECT TYPE (F6). Select whether you want to export a separate layer PER OBJECT TYPE or
PER GEO-FILE.

Import settings for ASCII tables, ESRI Shapefiles and CityGML

For the import of ASCII tables, ESRI Shapefiles and CityGML, in addition to importing all
data into one Geo-File, you can also import data within arbitrarily shaped areas or in
tiles [Module Noise Mapping Toolbox].

[ import ESRI Shape - O x
File: D:\SP Projekte\Demos\Windty\QSI_03 - Road Prognosis\TerrainPnts.shp

Import filter and Geo-File splitting

(® Import all data to one Geo-File

OImpDrt in areas
Geo-File with areas 011_Area Usages.geo
Create one Geo-File for each area and split objects
(O Import in tiles Tiles

Create one Geo-File for each tile and split ohjects

Target Geo-File 003_Roads Prognosis ™ Q

The IMPORT ALL DATA TO ONE GEO-FILE option imports all data contained in the import
file(s) to the Geo-File selected as the TARGET GEO-FILE. Use the NEW GEO-FILE button to
create a new target Geo-File.
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For the IMPORT IN AREAS option, you need a Geo-File that already contains the areas,
for example the investigation area or districts. The areas may be available as the object
type general area, area usage or map section.

Only the data located within the areas will be imported. Select the TARGET GEO-FILE or
use the NEW GEO-FILE button to create a new Geo-File in which the imported data will
be stored. With the checkbox CREATE ONE GEO-FILE FOR EACH AREA AND SPLIT OBJECTS
you can split the import data to the areas contained in the GEO-FILE WITH AREAS. The
Geo-Files are given a name that is composed of the names of the individual areas and a
TARGET GEO-FILE PREFIX that you specify.

For the IMPORT IN TILES option, you need a tiling system. If no tiling project has been
defined yet, first select the georeferenced bitmap, otherwise the Tile Manager will
open so that you can enter the area for which you want to import the data. If all data
should be imported into one Geo-File, specify the target Geo-File or create a new tar-
get Geo-File using the NEW GEO-FILE button. With the checkbox CREATE ONE GEO-FILE
FOR EACH TILE AND SPLIT OBJECTS you can split the import data to the tiles defined in the
tiling system. Each tile is saved as a separate Geo-File, where the name is composed of
a TARGET GEO-FILE PREFIX you specify, and the X and Y coordinates truncated to kilome-
ters.

If you import the data into individual Geo-Files, these will not be automatically as-
signed to the Situation and displayed, as the data volumes could be too large. Load the
Geo-Files you need into the Situation via ADD GEO-FILE.

ASCIl import

Use the ASCII interface to import ASCII data (*.ASC, *.CSV, *.TXT) in SoundPLAN. As
soon as properties are to be imported as well, it does not make sense if the source file
contains several object types.

Properties that apply to all objects (for example, "Emission calculated" or "Input type"
when importing roads) can be set in the default properties that are opened before the
import.

Call IMPORT | ASCII and select the file to be imported.

[ Import AsCll — O X
File: D:\SP Projekte\Testdaten\Sachsen'Roadname. tet =
Farmat

[JFixed column width

Field separator Tab [ treat successive field separators as one

Textidentification o

Start import with line

First line contains column header

Object separator empty line v

Comment lines begin with :l

MNumber of columns to import 12 =

[] Alternative evaluation of spedal characters (UTF-8 encoding)

Check |sm;_ ‘Quallty|CDuntry|CDunty |P.Dad IDlHDuse Nr.|x ¥ Boad name Zn

n B8000000AL B 1 €7943 4 3533032,1 5427385,3 Tilsiter Strabe|7

n 8000000 A2 B 1 67741 24 3532315,8 Elbinger Strabe|7

n £000000 23 ] 1 £7543 & 3532959, 2 Tilsiter StraBe|7

N 5000000 A3 ] 1 67343 & 3533030, 3 Tilsiter Strabe|7

N 5000000 25 ] 1 87741 20 3532962, % Elbinger Strabe|7 y

< 2
X @

SoundPLAN tries to determine the format settings from the ASCII file. The contents of
the file are displayed in the file preview window; check the settings and modify them if
necessary.

FIXED COLUMN WIDTH / FIELD SEPARATOR: The data can have a fixed column width as
well as separated by semicolon, space, tab, comma or |. With fixed column width, the
exact column width of the individual table cells is set in the table header with the left

Data import / export
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mouse button held down. Use TREAT SUCCESSIVE SEPARATORS AS ONE to avoid empty
columns.

TEXT IDENTIFIER: If necessary, select one of the two identifiers " or .

START IMPORT WITH LINE: Specifies how many lines in the file header should not be in-
terpreted as regular data.

FIRST ROW CONTAINS COLUMN HEADERS: Determines whether the file contains column
definitions in the first imported row. The table header is important for the correct as-
signment of data.

OBJECT SEPARATOR: Here you can select whether a new object starts by a EMPTY LINE,
by a character or by a sequence of characters (LINE STARTS WITH SPECIAL STRING). If you
select that the line starts with a special string, please enter it in the field next to it.

COMMENT LINES BEGINT WITH: Defines how comment or text lines are marked so that
they can be filtered out.

If umlauts and special characters are not recognized correctly during import, check the
ALTERNATIVE EVALUATION OF SPECIAL CHERACTERS (UTF-8 ENCODING).

If the format definition looks coherent in the preview, click on the "Next" icon, define
the import settings, see "see "Import settings for ASCII tables, ESRI Shapefiles and
CityGML" (page 68) and click on "Next" to enter the assignment table.

[ Import ASCII — O X
File: D:\5P Projekte\Testdaten\Sachsen'Roadname. tet =
Assignment

Object type: ‘ *T Geomehy test -

Search key: l:l Multiple assignment

Assignment table Geometry text properties

Property from input file Property in SoundPLAN ~ < XY Coordinates
¢ Objectinfo

Check no import - E] Geometry text
SNR. Serial Number -E] Properties geometry text

5 w -[F] Free properties
Quality no import 5] Serial Number
Country no import Q
County no import
Road ID ne import
House Nr. no import
X x
¥ ¥
Road name Text
ZIP Code no import

Commi ity A imnart

4 v x 0@

Select the object type to be imported - the corresponding object properties are listed
on the right side. On the left side you see the assignment table. For ASCIlI import at
least the x and y coordinates must be assigned.

In the column PROPERTY FROM IMPORT FILE, you see the column headers from the im-
port file. In the column PROPERTY IN SOUNDPLAN the fields of the respective object type
from SoundPLAN are entered. Initially, all fields are marked as "no import". Click on
the property you want to import in the assignment table. Then select the property in
the object properties on the right (expand nodes) and assign the property by double-
clicking or using the arrow. To unassign, select the field on the left and click the arrow
to the right. Unassign all assignments with the double arrow.

The PREVIEW PROPERTIES button displays the beginning of the first selected import file
as a table, in order to verify the content of the column headings here for the assign-
ment.

The assignments are stored in a database file in the Globdata directory where several
column identifiers can be assigned to a SoundPLAN property (for example, if different
data suppliers use different column identifiers). During the next import, the assign-
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ments stored there are suggested, and the assignment table is filled in accordingly. The
proposed property assignments can be revoked at once using the double arrow.

Note: If the properties contain a unique identifier for the objects, import this as a free
property in any case, see "Free properties of the objects" (page 216). You can use this
ID to add further properties later, see "Adding properties using search keys" (page 74).

Click on the green check mark to first view the object properties of the first imported
object. If necessary, you can enter additional properties here that apply to all objects
to be imported. Check whether the assignments are correct and whether umlauts have
been recognized correctly. If there is an error in the assignment or special characters
are displayed instead of the umlauts, cancel the dialog with the red cross. You will re-
turn to the import dialog and can change the setting for evaluating umlauts or change
the assignments and then restart the import.

After closing the dialog with the green check mark the data will be imported.

In case of import errors, the line in which an error occurs is output. Such errors in cer-
tain lines can occur, for example, if wrong key characters appear within the file or if a
column is empty when separating columns with TAB. Using the line number, you can
quickly identify and repair the error. A prerequisite is an editor that outputs the line
numbers (for example Notepad++ - Download https://notepad-plus-plus.org/).

ASCII export

Via EXPORT | ASCIl GEOMETRY you create a txt file with the coordinates and the height
above sea level or the relative height above terrain and the DGM height. Depending on
the Geo-File or object settings, all data in the Situation, the data in the current Geo-File
or all objects of the current object type are exported. EXPORT | ASCIl DOCUMENTATION
creates a *.doc file in which, in addition to the coordinates, certain properties such as
object name, distance emission lines or building height are documented.

ESRI Shapefile Import

[Module GIS Interface] The ESRI Shapefile Import allows you to import shapefiles from
GIS software (coordinates + properties) into SoundPLAN.

The import data for an object type usually contains at least 3 files:

* shp contains the coordinates and the altitude
*.dbf contains the properties of the objects
* shx is an index file

DBF files can be opened and modified in the SoundPLAN Spreadsheet. This way you
can save additional properties in a new column or use formulas to reformat a property
that cannot be imported the way it is defined (e.g. a property that is contained in the
import file as text, but is expected by SoundPLAN as an integer value). So, you can
check which properties are defined how or save more properties in new columns. After
opening the Spreadsheet, close the File manager and open the table via File | OPEN DBF
FILE. Deleting rows and sorting is not possible with dbf files.

Properties that apply to all objects (for example, "Emission calculated" when importing
roads) can be set in the default properties that are opened before the import.

Call IMPORT | ESRI SHAPEFILE and select the shapefile(s) (multiple selection via Ctrl or
Shift key). Selecting multiple shapefiles is not sensible unless all files contain the same
object type. Define the import settings, see "Import settings for ASCIl tables, ESRI
Shapefiles and CityGML" (page 68) and click on the "Next" icon to enter the
assignment table.

Data import / export
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[[H 1mport ESRI Shape — O X
File:  |D:\SP Projekte\Demos\Windty\import files\Buildings_SHPBuilding. shp

Assignment

Object type: #% Building v Properties preview

[] Alternative evaluation of special characters (UTF-8 encoding)

Assignment table Building properties
Property from input file Property in SoundPLAN Heights
- i ObjectInfo
BLDG_NAME Name B Object name
R_NAME Road name - Object number
-E Building properties- general
H.NO House No. VI ‘E- Building properties - floor

[] Receiver height abv. ground floor [m]
[ Floor height [m)
OCCUPANTS no import c} Number of floors

H [[] Mumber of basement floors

BLD_HEIGHT Building height [m]

DWELLINGS no import
P [] building fioats above ground

[[] Number of the first floor

NO_FLOORS Number of floors
-E Free properties

« 4 X @

Select the object type to be imported - the corresponding object properties are listed
on the right side. On the left side you will see the assignment table.

In the column PROPERTY FROM IMPORT FILE, you see the column headers from the im-
port file. In the column PROPERTY IN SOUNDPLAN the fields of the respective object type
from SoundPLAN are entered. Initially, all fields are marked as "no import". Click on
the property to be imported in the assignment table. Then select the property in the
object properties on the right (expand nodes) and assign the property by double-
clicking or using the arrow. To unassign, select the field on the left and click the arrow
to the right. Unassign all assignments with the double arrow.

The PREVIEW PROPERTIES button displays the beginning of the first selected import file
as a table, in order to verify the content of the column headings here for the assign-
ment.

The assignments are stored in a database file in the Globdata directory where several
column identifiers can be assigned to a SoundPLAN property (for example, if different
data suppliers use different column identifiers). During the next import, the assign-
ments stored there are suggested, and the assignment table is filled in accordingly. The
proposed property assignments can be cancelled at once using the double arrow.

Note: If the properties contain a unique identifier for the objects, import it in any case
as a free property with see "Free properties of the objects" (page 216). You can use
this ID to add further properties later, see "Adding properties using search keys" (page
74).

Click on the green check mark to first view the object properties of the first imported
object. If necessary, you can enter additional properties here that apply to all objects
to be imported. Check whether the assignments are correct and whether umlauts have
been recognized correctly. If there is an error in the assignment or special characters
are displayed instead of the umlauts, cancel the dialog with the red cross. You will re-
turn to the import dialog and can make changes to the settings for evaluating the um-
lauts or to the assignments and then restart the import.

After closing the dialog with the green check mark the data will be imported.

Shapefiles with triangle strips and triangle fans

If an object in the shapefile consists of triangle strips or triangle fans, they are usually
bodies whose surface is defined by triangles. Except for the object types "Area" and
"Building", triangle strips and triangle fans are ignored.

For the object type "area" all triangles are imported as independent areas, i.e. after
importing SoundPLAN no longer knows which triangles originally belonged to an ob-
ject.
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For the object type "building" all triangles of an object are imported. In a second step,
a hull is formed from all triangles projected to the terrain surface. As a result, balco-
nies, for example, are also present in the building floor map.

If no more precise information is available, the lowest occurring z-coordinate is used as
ground floor elevation when reading the geometry. Often a column for the ground
floor elevation is included in the dbf file. You will obtain a more accurate model if you
assign this column to h1 (check the values in the dbf file beforehand).

ESRI Shapefile Export

[Module GIS Interface] Call the shapefile export with EXPORT | ESRI SHAPEFILES. Define
which properties should be exported in addition to the coordinates. Specify the name
of the folder in which the shapefiles shall be written, by default the Situation name is
suggested. The export files are stored in this subfolder in the project directory.

A tree structure lists all the object types contained in the Situation, together with all
the properties available in SoundPLAN. Clicking on the node expands the tree structure
and lists the properties of the objects.

[ Shapefile export = u] X
A= Rd
Name of folde for exported Shapefles ithin the project falder)
[03- Rioad Prograsis I=nE:)
~ ] Road: Rioad ~
[] Obiect Info “ﬂﬁag as “Euadk
iidge as Erlicke
£ Obect name Distance toleft edge & Br_Abst_i
(] Oject D Distance to ight edge a5 Bi_Absl_re
[ Cross section Roadtype D as Sti_typ
&) Bridge Entry Ype 3 Eingabeart
[ Neise enission levels EEETW;S“%X o Onewagh
Traffic data - ALS-30 Traffic flaw diection (Ore-way] as Trafficl
Spesds - ALS-50 Kl as kil
[] Conections - ALS-30 pCars(d] as pCarsld]
[] Traffic dota - THM 2.5 prrucks(d) as pTucks(d)
[ Speeds - THM 25 :;Elr:[i]k;:] PCarsle]
[ Corections - TNM 25 pTrucks(e) as pTiucks(e]
Tunmel opening: Tunnel opening Kin] as kir]
[] Meise protection wal: Noise: protection wall pCars(n] as pLarsr)
8 Buiding: Buldng gkl < pTiuckl
ehhld] as Kfz_D
[ Elevation point: Elevation point Carsihid) as P D
[ Rieceiver: Receiver Trucksthid) a5 Lkin D v

Export Cancel Help

If you click on the object type, the geometry of the corresponding object type will be
exported (marked by an unfilled square). Open the properties using the "Node icon". If
you click on the property block, for example "Cross section", all properties stored in it
will be exported (the property block will be marked with a check mark). Click on indi-
vidual properties to turn them on or off for export. If not all properties are switched
on, the block is marked with a black filled square

The objects to be exported and their properties are displayed in the right window.

For buildings and noise barriers, you can choose whether to export the object base
height or the top edge (right-click on the object type).

Moise protection wall as MNoise protection wall

[}Tnggle height basis [Top edge]

Building as Building [Top edge]
Rename

The field names that designate the properties may contain a maximum of 10 charac-
ters without special characters and spaces. This often truncates the names used in
SoundPLAN. Press F2 to give the field names sensible names. In the property selection
you can enter a name as Short title (page 101), which then will be proposed as field
names.

You can save and load the selection of the properties for the objects to be exported ei-
ther for the project or in the global context.

Data import / export
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Add properties via search key (DBF and ASCIl import)

You can import further properties using a SEARCH KEY to already existing objects or ex-
isting properties can be updated. These properties can be contained in an ASCII file as
well as in a DBF file (properties of a shapefile).

Seatch key: Select search key with

a double click!

Azsignment table

Property from import file Froperty in SoundPLAN
Cal1 Section 1D

Col 2 ADT[Veh/24h]

Col3 no impoit

If the properties are in an ASCII file, call IMPORT | ASCIl TABLE, for properties from
shapefiles select IMPORT | DBF. Select the file and for ASCII data also the format.

In the assignment table, assign the column that uniquely identifies the objects (for ex-
ample, name, section name or a free property). By double-clicking on this cell in the
assignment table, the SEARCH KEY is defined and displayed in red. The search key is not
imported, but only used to identify the objects.

Assign the properties you want to add to the existing objects as usual.

With the checkmark MULTIPLE ASSIGNMENT, for line objects with variant properties, the
additional properties are entered not only at the first point of an object, but at each
point where the content of the search key column changes (e.g. different section
names in the course of a road).

Once you run the import, only the newly assigned properties will be changed, all other
properties will be retained.

Example: You have imported buildings without information about the building heights.
Then you get data that contains the building heights. In the assignment table, assign
the column that identifies the objects and the column that contains the building
heights. Double-clicking on the column with the object identifier defines the search key
and displays it in red. After the import, the building height is changed, all other proper-
ties remain unchanged.

QSl interface (DIN 45687)

The QS| format according to DIN 45687 was developed to exchange model data for
noise propagation calculations between different calculation programs for the purpose
of quality assurance. The abbreviation QSI stands for "Quality assurance for software
products for immission calculation".

The QS| format is used to export or import complete data models. The corresponding
QS| model file (*.gsi) describes the contained object types and the file names under
which the generated shapefiles were saved, as well as additional information, if appli-
cable.

Note: Properties that are not specified according to DIN 45687 cannot be processed.
For example, the emission from roads and railways or sources in industrial halls. For
industrial buildings, the facade sources are exported as area sources. The logbook pro-
vides further information.

Call IMPORT | QSI and select the QSlI file you received together with the shapefiles. Af-
ter loading the data, a postprocessing is started to generate the model.

The data is divided into different Geo-Files by object type with the prefix QSI_ during
import.
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EXPORT | QSI exports the loaded Situation into the QSI format. The exported shapefiles
and the gsi file are stored in a subfolder of the project directory.

The exchange properties of the following objects are specified in supplement 1 of DIN
45687:2006-05:

e Road RLS-90, VBUS

e Traffic light RLS-90

e Parking lot RLS-90

e Rail with train category Schall-03 (1990), VBUSch
e Receiver

e Building

e Screen (noise barrier)

e Ground effects

e Attenuation area

e Industrial source (point, line, area source) with emission spectrum and day histo-
gram (no Lmax)

e Elevation point, elevation line (noise berms are modeled with elevation lines)

Import of individual shapefiles from a QSI dataset

For noise protection walls and buildings, the top edges of the objects are output as the
height. In addition, a shapefile with elevation points is generated, which contains the
ground floor height or the base height at each input point. Import this shapefile addi-
tionally, calculate a DGM from the elevation points and use the GeoTool "Calculate
wall height from object top edges"(page 123) to determine the building or wall height.

CityGML Import

[Module GIS Interface] Building data are often no longer issued by the authorities as
shapefiles, but in CityGML format.

CityGML is a very openly formulated standard for the exchange of 3D buildings, which
allows many different interpretations and dialects. In Germany, for example, the in-
formation in the CityGML data differs for each federal state. This makes it difficult to
develop of a general import interface.

There are different levels of detail (LoD) for city models in CityGML:
LOD 0O: Terrain model with texture

LOD 1: city model, block model without roof structure

LOD 2: City model with roof structures and texture

LOD 3: geometrically detailed architectural models

LOD 4: geometrically detailed architectural models (interior and exterior)

DDDQS
[

In SoundPLAN, LoD1 and LoD2 CityGML data are imported as a block model (LoD1).

Simple examples for LoD1, LoD2 and LoD3

Data import / export
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Import CityGML

Call the import via IMPORT | CITYGML and select the file(s). Via the multiple selection
with pressed Shift or Ctrl key you can also import CityGML data that are available in
several tiles at once.

The properties offered later in the assignment table (e.g. function ID, road name, ...)
are only read from the first file, since reading is time-critical. If you know that other
properties should actually be available, you can use the READ ALL FILES button to initi-
ate all files to be evaluated. However, this may take some time depending on the
number of files and the number of objects contained.

Note: CityGML files larger than approx. 500 MB cannot be read in with the 32-bit ver-
sion. Please use the 64-bit version.

Set the import settings, see "see "Import settings for ASCII tables, ESRI Shapefiles and
CityGML" (page 68) and click on the "Next" icon to get to the assignment table.

The assignment table displays the building properties contained in the CityGML data.
Depending on the data provider, different properties can be included - or none at all,
in this case the assignment table is empty.

We distinguish between "normalized" properties, which can be identified by a normal-
ized keyword, and other (non-normalized) properties. The normalized keywords con-
tain, for example, the building height (measured height), address data or the building
usage (function ID).

The building name is formed - if not explicitly assigned - from the GML identifier.

In the column PROPERTY FROM IMPORT FILE, you see the column headers from the im-
port file. In the column PROPERTY IN SOUNDPLAN the fields of the respective object type
from SoundPLAN are entered. Initially, all fields are marked as "no import". Click on
the property to be imported in the assignment table. Then select the property in the
object properties on the right (expand nodes) and assign the property by double-
clicking or using the arrow. To unassign, select the field on the left and click the arrow
to the right. Unassign all assignments with the double arrow.

THE PREVIEW PROPERTIES button displays the beginning of the first selected import file
as a table in order to verify the contents of the displayed properties for the assign-
ment.

Use the gear wheel to define free properties, for example the function ID that can be
assigned for import, see "Free properties of the objects" (page 216).

Click on the green check mark to first view the object properties of the first imported
object. If necessary, you can enter additional properties here that apply to all objects
to be imported. Check whether the assignments are correct. If there is an error in the
assignment, cancel the dialog with the red cross. You will return to the import dialog
and can make changes to the settings for evaluating the umlauts or to the assighments
and then restart the import.

After closing the dialog with the green check mark the data will be imported.

Calculation of building heights

During the import SoundPLANnoise creates separate buildings from building parts de-
fined by separate ground areas. As a CityGML-building can contain multiple ground
surface areas, multiple partial buildings can be created, each with an individual build-
ing height. They all contain the CityGML building ID to identify building parts belonging
together.

The building height value could be imported from one of the properties offered by
CityGML - but don’t let yourself be fooled by misleading property names like “meas-
ured height”. We recommend importing the height offered by CityGML into one or
more user-defined "free properties" for comparison purposes and NOT assigning a
CityGML property to the SoundPLAN property building height. Only if this field is emp-
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ty, SoundPLANnNoise will calculate the building height from the roof surfaces above the
ground surfaces themselves.

Additionally, SoundPLANnoise searches for building parts which are not properly de-
fined and tries to transform the information sensibly to additional buildings or building
parts.

Optimized building model

Due to the division of the data into partial buildings with different heights, it often
happens that not all properties are contained in all partial buildings. These can be
transferred via the CityGML ID. To do this, use the Geo-Tool "Merge properties from
partial buildings" (page 120). To simplify the building model, you can combine the are-
as of partial buildings, see "Combine building areas" (page 121).

OpenStreetMap Import

[GIS Interface] OSM data can be automatically downloaded and imported via FUNDA-
MENTALS | CONNECTION TO ONLINE MAP SERVICES (see " Connection to online map
services" (page 89). However, you can also import OSM files manually via IMPORT |
OPENSTREETMAP.

Select the file(s) you want to import and additionally the desired object types. Some
objects may be sensible only for orientation. The object types are imported into indi-
vidual Geo-Files with the prefix "OSM_". Then click IMPORT.

Import point sources (ASCII)

IMPORT | ASCII POINT SOURCES imports, for example, measured point sources from a
sound level meter. The import creates the point sources and the emission spectra.

Import ASCI| point sources *

File name

|D: \5P ProjekteTestdaten|\ASCII Punktquellen. tet |

Spectrum type 1/3 Octave spectrum ~

Freguency range

| om | BkHz w

Spectral values are given in weighting dB(Z) w

v X @

The columns can be tab or comma separated, the decimal separator is either comma
or dot.

The columns for the source name and coordinates must be the first 5 columns:
Source name,x,y,z1,z2

Even if there is no second elevation, this column must be present. After that the col-
umns for the frequency values follow, depending on the setting third octave or octave
values. The frequency range as well as the dB weighting will be imported to the emis-
sion library according to your definition.

Import of SoundPLAN Geo-Files

Individual Geo-Files or all Geo-Files of a situation can be imported from other projects
into the current project with IMPORT | SOUNDPLAN FILES. The file filter in the open dia-
log controls whether you are offered Situations or Geo-Files for selection. Select the
files (multiple selection with Shift or Ctrl key). The Geo-Files are copied into the pro-
ject, for objects with library references (spectra, day histograms, ...) these are also im-
ported.

Data import / export
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The data is selected so that it is easier to recognize and can be processed directly.

When importing road and railway Geo-Files, the corresponding libraries are also im-
ported if there are no roads or railways in the project yet. If roads or railways already
exist, the existing libraries are not overwritten. A message will then inform you that
there might be inconsistencies. In this case, please check the emission calculation.

As soon as at least one industrial object with a reference to a library element is im-
ported, you will be asked how SoundPLAN should handle any existing library entries in
the current project.

Updating project libraries

CObjects with library elements are going to be imported!
How should the link between objects and library be established, if a library element of the

same name exists already in the project ibrary?

(®) link to existing element

(CJenter as a new element and refer to it

v X @

The option you select will be used for all objects you import in this pass, even if they
are contained in different Geo-Files.

With the first option, the existing library element (e.g. "Engine start") is used for all ob-
jects that refer to this element, with the second option, a new element is created once
(e.g. "Engine start (1)") and used for all further objects.

The reference between the imported object and the library remains in any case.

This possibility opens the option to generate "Geo-File libraries" that you can fill with
standard cases for recurring tasks that contain all noise sources and their properties,
as well as the libraries involved (for example, the emission, day histogram or trans-
mission library).

Example:

You have already completed an investigation study for a discount store and now want
to process another one that has the same sources (e.g. delivery, exhaust air, ventila-
tors for cooling shelves) and parking lots.

Import the "old" discount store into your new project. If objects of the new location
are already part of the project, you will be asked if the new data should be moved to
the screen section. Zoom out the plot of land on which the new discount store is to be
built to full screen, so that you only have to adjust the location of the store itself slight-
ly afterwards.

When working with relative elevations, the elevations automatically adjust to the new
terrain.

Import of photo points with GPS data

[Cartography] If GPS data (coordinate and view direction) are included in the metadata
of the photos, they can be imported. The geographic coordinates are converted to the
coordinates of the selected project coordinate system.
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Import photo points X

File: D:\Site visit\09-010.JPG A
D:\Site visit\03-030.IPG
D:\Site visit\03-046.IPG
D:\Site visit\03-047.IPG W

Geo-File: Photos of site visit 07_2022 v

The picture files need to be in the project subfolder "\photo"; how to proceed:
O move (®) copy photos into subfolder "photos™

v X ®

Call IMPORT | GPS PHOTOS. Select the photo files and define the Geo-File into which the
photos are to be imported. For the photo documentation the photos are expected in
the project subdirectory \photo, therefore select whether you want to COPY or MOVE
the photos to this directory if necessary.

CARD/1, Stratis, Verbund interface

Import from German road planning software. Select IMPORT | CARD/1, STRATIS and
open the import file (file extension SCA). Since the data in the programs concerned has
already been prepared for SoundPLAN via the export interface, the whole project can
be imported at once and displayed on the screen. The object types are assigned auto-
matically, you still have to check the object properties afterwards and edit them if nec-
essary.

© Kml export

Buildings, noise barriers, roads, railways, parking lots, point sources, line sources and
area sources, industrial buildings (including outdoor point sources, outdoor line
sources and outdoor area sources) and wind turbines can be exported to a kml file.

The objects are exported in absolute heights. If the digital ground model in SoundPLAN
has lower elevations than the ground model in Google Earth (which is often the case),
the objects disappear in the ground. You can lower the terrain elevation in Google
Earth (Tools | Options | elevation exaggeration).

Buildings and walls are exported with their object height. If the elevation exaggeration
is defined <1.0 in the Google Earth settings, they will look very flat.

Call EXPORT | KML and enter a file name. All relevant objects contained in the Situation
will be exported. Click "yes" if you want to check the data directly in your KML viewer.
Use the key combination Ctrl + K to load the data as a temporary file into the KML
viewer.

Contour bands can be exported to kml in the Graphics (Edit map content | CONTOUR
LINE EXPORT).

Data import / export
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Filter and import elevation points

Elevation data are often offered digitally from laser scanning in a regular grid (e.g. 1x1
m or 10x10 m) or as a point cloud. In addition to the terrain model itself, the data
sometimes also contain the top model for determining building heights, and some-
times elevation points on bridges.

SoundPLAN can read different formats and filter them efficiently to minimize the
amount of data and thus the size of the DGM. The size of the DGM has an impact on
the processing speed in the Geo-Database and especially on the calculation time.

The file formats ASCII, ESRI ASCII Grid, ESRI binary grid, GeoTiff, Scop-Winput or LAS
(specification see "Import of elevation points in LAS/LAZ format", page 84) are filtered
before the actual import.

Y . If elevation points are supplied in a different format (e.g. DXF), you must import
.".“+ the data unfiltered into the Geo-Database and then process the selected eleva-
tion points using GEOMETRY TOOLS | FILTER ELEVATION POINTS.

Start the import with IMPORT | ELEVATION POINTS.

Note: For projects where the elevation points should not (and cannot) be processed fur-
ther in the Geo-Database, for example elevation models for entire agglomerations or
federal states, see "Additional options for large elevation models" (page 503). For
these projects, call the import in the SoundPLAN Manager (EXECUTE | IMPORT OF ELEVA-
TION POINTS FOR LARGE DATA SETS).

If, during processing, you find out that the direct import in the Geo-Database is not
suitable for the data volume after all, you can switch to the elevation import in the
SoundPLAN Manager at any time, since the data is processed in the same way.

Use the OPEN button to select the directory where the elevation data is stored. The
import data can be divided in any number of files.

[ Elevation filter - m} X
Filter and import points | Logbook
Select fles File information
D:\SP Projekte \Testdaten\dam1_05766004_Augustdorf EF Structure
Name Last change Size (B) ™ T

| dgm1_32478_5748_2_rw.xyz 04.01.202122:09:54 124000( R

|dgm1_32478_S750_2_nw.xyz 04.01.202122:10:04 1240000

U Maximum coordinate
dgm1_32478_5752_2_nw.xyz 17.12.2020 20:10:02 124000(

Average point distance
dgm1_32480_5746_2_nw.xyz 05.11.2020 09:20:44 1240000

:dgmj.zqsu 5748_2 nw.xyz 04.01.202122:11:54 1240000 Tasks
dgm1_32480_5750_2_nw.xyz 04.01.202122:12:02 124000(
" dom1_32480_5752_2 rw.xyz 17.12.2020 20:10:20  124000( Get file information i

|dgm1_32462_5744 2 nw.xyz 18.02.2020 10:55:00 1240000 [use areas andfor fine corridors:

dgm1_32482_5746_2_nw.xyz 05.11.202003:23:10 1240001 ;

|dgn1_32482_5748_2_nw.xyz 28.11.2020 20:39:52  124000( tine corridor wicth =
|dgm1_32482_5750_2_nw.xyz 28.11.2020 20:40:02  124000(
" dgm1_32482 5752 2 w.xyz 28.11.2020 20:40:10  124000(
| dgm1_32484 5746_2 nw.xyz 18.02.2020 10:55:04 124000(
|dgm1 32484 5748 2 mw.xyz 28.11.2020 20:44:28 1240000
|dgm1_32484_5750_2_nw.xyz 28.11.2020 20:44:36 1240000
|dgni_32484_5752_2 nwxyz D4.01.202122:12:12 1240000
|dgm1_32486_5746_2 nw.xyz 15.02.2020 10:55:06 124000

Scan options
Target folder for scanned files:
D:\5P Projekte|Testdaten\dam 1_05765004_Augustdor

[ Delete original files

dgm1_32485_5748_2_nw.xyz 18.02.2020 10:55:06 124000(
dgm1_32485_5750_2_nw.xyz 09.12.2020 21:02:56  124000( v

[ Move original files in subfolder “Originalbatal”

< b
32478000.00 574800000 134.21 ~ | Import file from

32478000.00 574800100 134.36 . Execute Cancel
32478000.00 5748002.00 134,41 Row E -

32478000.00 5748003.00 134.33
32478000.00 5748004.00 134.31
32478000.00 5748005.00 134.24
32478000.00 5748006.00 134.29
32478000.00 5748007.00 134.33

Column number Filter result

Count of remaining points

X Y z R
v SEEE Fitered points [l -
oK Cancel Help

Double-click on one of the files, all files with the same file extension will be taken over
to the elevation filter.

On the left side the files are displayed and below them a preview of the first file. If
necessary, select from which line the data should be imported and the column num-
bers (position) for the coordinates X and Y and the Z.

Before further tasks can be invoked, the elevation must know the data structure.
Therefore, in the first step only the task GET FILE INFORMATION is available in the selec-
tion list.
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In this step the elevation data are stored binary (file extension *.elg for grid data or
* elv for point clouds). The binary saved data are much faster accessible for the next
steps.

You must have write permissions to the directory where the scanned data is stored,
because SoundPLAN stores file information and intermediate results there. Therefore,
you can specify a destination folder for the scanned files under the SCAN OPTIONS. If
the destination folder is not changed, you can specify whether the original files should
be deleted, moved to the "OriginalData" subfolder or remain in the same folder.

To read the file information, select the files with Ctrl+ A (if necessary, select individual
files with Shift or Ctrl) and click EXECUTE. SoundPLAN loads the file(s), reads the struc-
ture of the data and saves it binary.

Depending on the number and size of the files, this may take some time. This only
needs to be done the first time; SoundPLAN remembers the structure and other in-
formation required.

As soon as the file information is filled in, the task in the selection list jumps to "filter
elevations" and the filter options are displayed.

If the elevation data is divided among several files, test the filter options on a selected
file, see "Filtering a single elevation file" (page 82). Then use Ctrl+ A to select all files
and click EXECUTE. Filtering many files takes some time, so it is best to start this in the
evening or over the lunch break.

Filter elevations

For elevation points in a regular grid, the GRID SPACING is displayed. For point clouds, a
grid that corresponds to approx. four times the average point spacing is preset. The
finer the basic grid is selected, the fewer iterations have to be performed until all
heights are within the maximum height difference.

Specify the MAXIMUM HEIGHT DIFFERENCE to the original points that must not be ex-
ceeded. A too small height difference leads to much larger DGMs and thus signifi-
cantly longer calculation times but not necessarily to higher accuracy! With a maxi-
mum height difference of 0.5 m approximately 90% of the points are within a toler-
ance of 0.25 m, see also "Filter single elevation file" (page 82).

MAXIMUM POINT DISTANCE: It turned out that the maximum point distance shall not be
too big because then fewer iteration steps are required, often even achieves better fil-
ter results and produces more uniform triangles. Decrease the maximum point dis-
tance if you are not satisfied with the filter result. If a tiled DGM is calculated, the point
distance must not be greater than 80 m.

After first the points have been filtered out based on the settings, a DGM is calculated
from the remaining points and compared with the original elevations. If points are out-
side the maximum height difference, points are inserted again according to a certain
system. This is repeated iteratively until it is ensured that all differences are within the
tolerance.

You can view the individual iteration steps in the "Logbook" tab.

The filtered data is saved in 10 x 10 km tiles in the "ResElev" subfolder. After all files
have been filtered, the display jumps to the files in the "ResElev" folder and the task
IMPORT ELEVATIONS. Click OK to import the filtered elevation points into the Geo-
Database.

Filter and import elevation points Page » 81/603



Manual SoundPLANnNoise 9.0
Geo-Database

Filter single elevation file

To get a feeling for the settings and the resulting DGMs, you can view the result of a fil-
ter run of a selected elevation file in the "Statistics and Preview" tab. (The tab is only
visible when filtering a single elevation file).

Purkte fiter und imporieren | Statistk und Vorscheu | Logbuch|

Ergebnis
DGM

Differenz

Uberblick ] 3D-Mitte anzeige:
Grter Wert 3330
Kleinster Wert 2590

Hohe

inm

> 390
<= 390
<= 380

You can choose whether you want to view

e the original data,

e the remaining elevation points in the site map (result),

e the DGM as a 3D model or

e the grid map showing the differences to the original points together with a statistic.

The difference to the original points is an important criterion to check the quality of

the result.
[iB Hahenfilter - [u] X
Punkte fitern und importieren  Statistik und Vorschau  Lagbuch
R B L S R =
nnEgma\:aten : F: .I 3 ﬁ'-T:_r-_. B _':E"- -'r\. L |_£: s A
rgebnis . et - ' ': P. ¥
DGM T .:'.-:'.-I'-l-:' T :._ [k A
i L A
Uberbick 2D-Hite anzeige ! s A ":-_ . I_.:-'r T :'.-|: e L, 2 -
GroBler Wt 05 L A LR - 1._.5“_ [ e
Kleinster Weit 5 LI § e T
B e e R 3 .
W T - I |:: P ."'"-!.Il-?'i J .:-"!
. R o . s
R EECR B T i i T rLR, e
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In the example above, the elevation points were filtered with a MAXIMUM HEIGHT DIF-
FERENCE of 0.5 m. The difference map shows that almost 90% of the remaining points
are within a height difference of + 0.25 m and that the maximum deviation is ob-

served.

If you are not satisfied with the result, go back to the first tab, change the filter options
and filter again.

The example below shows the same section as a 3D view and cross section, unfiltered
on the left, filtered with a permitted height difference of 50 cm on the right:
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The original number of points was 40326 grid points for a 1x1m grid (section of 300 x
150 m). Filtered, there were just 2027 grid points left, about 95% of the points were fil-
tered out and the railway embankment is still shown almost true to the original.

If you want to test it yourself, the demo project "Wincity" includes a tile with laser scan
data.

Use areas and line corridors

Restrict range of elevation data

Often you will get elevation data that goes far beyond the actual investigation area.
Enter an area in the Geo-Database that generously covers the investigation area and
save it in a separate Geo-File. Select the Geo-File via USE AREAS AND/OR LINE CORRIDORS
and filter the data as described above.

For an investigation area along a road or railway line, you can also specify a Geo-File or
a Situation with the road/railway data and define the range of elevation data using the
CORRIDOR WIDTH [M].

If the area is already specified when the file information is read, the elevation points
lying outside will be disregarded during further processing.

Unfiltered points inside buildings

If the roof heights within buildings are available as laser scan data, the mean building
height can be determined most accurately with the GeoTool EVALUATE ELEVATION
POINTS FOR BUILDING HEIGHT if all points within the building outlines are imported unfil-
tered. For this option, specify a Geo-File or Situation containing the buildings and se-
lect the IMPORT ELEVATION POINTS task.

Since no height differences need to be checked, this import is very fast.

Important: If the top edge model was delivered in the same file folder as the terrain,
but with a different file extension, you must specify a separate folder for the top edge
data when reading out the file information, since the binary saved files of the terrain
and top edge points would overwrite each other.

Unfiltered points in road/railway bands

If the terrain information within the road or railway bands is very accurate, it may be
sensible to use the unfiltered elevation information within these bands as the basis for
calculating the gradient heights. Specify a Geo-File or Situation containing the roads or
railways and select the IMPORT ELEVATION POINTS task.

Since no height differences need to be checked, this import is very fast.

Then calculate a DGM from the unfiltered points and use the Geo-Tool SET OBJECTS TO
DGM to determine the z-coordinate of the roads or railways. For railways, the rail head
must be adjusted according to the standards.
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If the elevations on bridges were supplied as separate files, the DGM for determining
the z-coordinates is calculated from the elevations in road/railway bands and the ele-
vation points on bridges.

Extract individual areas from an overall pool of elevation data

For example, you have received elevation data for an entire city, filtered it, and possi-
bly already used it for a noise action map. Now you are asked to do detail investiga-
tions for single hotspots. Enter the area(s) that generously enclose the smaller investi-
gation area(s) and select them under USE AREAS AND/OR LINE CORRIDORS. In the project
containing the complete community elevation data, go to the ResElev subfolder and
perform the IMPORT ELEVATION POINTS task. Alternatively, you can cut individual areas
directly from an overall DGM, see "Clip DGM via an area" (page 255).

Delete duplicate elevation points

If duplicate points are contained in already filtered elevation points imported from an
external source, select the elevation points and choose the Geo-Tool ELEVATION TOOLS
| FILTER ELEVATION POINTS. Here you can select DELETE IDENTICAL POINTS from the selec-
tion list. If there are duplicate coordinates with different heights, the point with the
higher value will be deleted.

Transform coordinates

The TRANSFORM COORDINATES task transforms the coordinates of the elevation points
from the source coordinate system to the project coordinate system, see
"Transformation between different coordinate systems" (page 85).

Import of elevation points in LAS/LAZ format

SoundPLAN implements the LAS specification version 1.4-R13 of 15 July 2013. The LAS
format is a standard of the American Society for Photogrammetry and Remote Sensing
for the exchange of elevation points from laser scanning. Compressed LAZ data is au-
tomatically decompressed to the LAS format.

These point clouds are raw data, which means that the points can be on the terrain, on
buildings or on vegetation. Therefore, for the sensible use of this data, a classification
of the points is necessary, which is normally part of the data file. Since this classifica-
tion is more or less accurate depending on the LAS version, SoundPLAN only distin-
guishes between two classes of points: Terrain points and surface points.

The "Terrain model" contains the LAS classes "terrain" and "water", from point format
6 on also the classes "railway" and "road surface", if defined in the data.

The "Surface model" contains all other LAS classes. Starting from point format 6, the
classes "railway" and "road surface" are also included in the surface model to have the
possibility to import the points within roads or railway bands without filtering.

If you select a LAS file in the elevation filter, please also select whether you want to
import the terrain model or the surface model. If you have already filtered and im-
ported the terrain model, the scanned data will be deleted before importing the sur-
face model.

After reading the file information, the logbook displays the point classes contained in
the LAS files. The detail information shows the class ID, the meaning and the number
of points per class.

Even though the LAS import already distinguishes between the classes for the terrain
model and the surface model, the task "filter elevations" is offered after scanning the
surface model, which is not sensible for the surface model. Please select another task.
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DGM functions

The DGM functions are available in the DGM group in the Fundamental ribbon.

A o B

Calculate  Include  Set objects DG
ohjects to DGM Additional -
DGM

After you have imported and filtered or digitized terrain information (elevation points
and / or contour lines), you calculate a Digital Ground Model. The DGM edges form the
diffraction edges for the propagation calculation.

The elevations of further objects are derived from the DGM. With SET OBJECTS TO DGM,
the coordinates of the objects receive the absolute height above sea level from the
DGM. If you are working with relative heights, the height of the object coordinates will
be relative to a DGM.

You can further refine the DGM in the course of project process or calculate different
DGMs for different planning variants.

Often, a first DGM is calculated from imported (and sensible filtered) elevation points,
then roads, railways or noise sources are set on the DGM. If necessary, bridges and
tunnels are placed, possible elevation changes are identified and smoothed via front /
side view. If the elevation model is accurate enough, the road or railway edges, bridg-
es, tunnel portals, parking lots, area sources and berms are included in the DGM calcu-
lation for the DGM that will be used later for the calculation.

The DGM calculation can be triggered with DGM CALCULATE (Ctrl+ D) in the Geo-
Database. The Calculation core is opened in the background, which also performs the
calculation. The DGM is saved there as a calculation run. This has the advantage that
all information about the DGM (involved Geo-Files and object types, version date, ...)
are permanently logged, details about the calculation see "Digital ground model" (page
253).

A DGM calculated in the Geo-Database can also be recalculated in the Calculation core
at any time. DGMs for large areas and tile DGMs are always best calculated directly in
the Calculation core so that the Geo-Database is not blocked.

An area object can be created from the DGM hull under DGM ADDITIONAL | CREATE AR-
EA FROM DGM HULL. Specify the desired object type and, if necessary, a buffer and the
number of intermediate points. This object can be used, for example, to exchange the
elevation information within a DGM.

Set objects to DGM

Selected Obijects are set to the digital terrain model which is loaded in the background
with EDIT | SET OBJECTS TO DGM (Shift+Ctrl+D) or in the fundamentals ribbon. The ele-
vation from the DGM is assigned to the z-coordinate.

[[E] set objects to DGM
Options
Add up to DGM elevation [m] 0,00

If you want to set the rail head above the terrain or add a pedestal for buildings, enter
the value in ADD UP TO DGM ELEVATION.

DGM functions
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Additional options for building / industrial building

[[E] set objects to DGM O X

Terrain reference (building/industrial building)

(I min. terrain height
() max. terrain height

®ime
Options
Add up to DGM elevation [m] 0,00

o X

=) 4F

As soon as buildings or industrial buildings are selected, you can specify how the
ground floor elevation is to be determined (lowest ground point, highest ground point
or averaged ground elevation).

This allows you to determine where the entrance is located on slopes. Together with
the building property "Number of basement floors", you can thus define the location
of the receivers more precisely.

Additional options for roads and railways

If roads or railways are included in the data and the gradient height is not known, you
can activate SEARCH FOR BRIDGES and then set the parameters for detecting bridges. If
bridges are already included in the course of one of the roads or railways, the bridge
detection is disabled.

[[E] set objects to DGM - O X
Options
Add up to DGM elevation [m] 0,00

Bridge detection
search for bridges
Min. allowed bridge length [m]
Min. allowed bridge height [m]
Mean terrain gradient (beainingfend) [%%]
Max. allowed bridge gradient [%&] 4,0

Max. allowed bridge length [m] 1000

Smooth heights

[ImMumber of iterations

The bridge detection automatically detects bridges based on the slope between object
points, sets bridge beginning and end and adjusts the elevation of the coordinates
within the bridge to the bridge level. The bridge width is 0.5 m wider than the road or
railway. The bridge addition for railways must be assigned manually.

You can use SMOOTH HEIGHTS to smooth small height outliers from the DGM. The more
ITERATIONS you run, the more the coordinates are adjusted.

If the heights of the gradient are known, please use the Geo-Tool "Bridge detection"
(pagel24).

Control bridges

The logbook records where bridges were found and additionally displays the bridge
length and height.
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Bridges are entered as warnings if the length over minimum height is less than half the
minimum length, one of the two slopes is consistently less than 30° or the
length/height ratio is greater than 15. All other bridges are entered as hints, with
bridges where the length/height ratio is greater than 10 but less than 15. You should at
least check the bridges that have been entered as warnings.

If the 3D Graphics window is open in addition to the logbook, the 3D view jumps to the
bridge position when you double-click on the logbook entry. The view automatically
rotates so that you can see the bridge from the side.

(B datenb
?}3 Q‘f O Q |ﬁ 3D-Plan v ‘{'_'? [+] automatisch zentrieren [~ Grundfische / DGM anzeigen

X = 353023§,40 Y = 5423684,52 Z = 270,61; Abstand: 73,1

DGM views

By default, the outline of the DGM is drawn to visualize the area with elevation supply
and to display the elevation at the cursor location in the status bar. The (+) or (-) indi-
cates whether the elevations are increasing or decreasing in the direction of move-
ment. Via DGM ADDITIONAL | DISPLAY TRIANGLES, the triangles are displayed in light
gray for checking purposes.

w

S

To detect errors in the elevation model or to set the start and end point of a bridge,
you can display the elevation lines of the loaded DGM via DGM ADDITIONAL | DISPLAY
CONTOUR LINES.

Specify the spacing of the elevation lines in [m]. The closer the elevation lines are gen-
erated, the longer the screen buildup takes. Close the display of the contour lines and
open it again to generate the contour lines at a different distance.

If you actually need the contour lines as lines in the Geo-Database, you can load the
DGM in the Graphics and save it to a Geo-File in "Edit Content" via EDIT | EXPORT CON-
TOUR LINES. The spacing of the contour lines is controlled by the setting for the inter-
mediate intervals in the DGM object type.

DGM functions
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Coordinate transformation

In the Fundamentals ribbon in the Coordinate Systems (CRS) group, you can rotate
objects around a rotation point and move them via a transformation vector. For data
from different data sources with different coordinate systems, you can transform to or
from the project coordinate system.

Coordinate transformation via rotation / reference points

The transformation via a rotation point can be used, for example, to rotate entire
groups of objects, for example to reorient a planned commercial facility with buildings
and sources.

iz Select one or more objects and choose TRANSFORM | ROTATION/REFERENCE
POINTS. To rotate the selected objects, enter the rotation angle. By default, the
position of the "pink diamond" is entered as the rotation point.

Rotation  Reference points

o 1

Rotation peint

o feme] (e

To move the data using a transformation vector, switch to the reference point tab and
enter two reference points old and new.

Rotation Reference points

Coordinates:

OLD_X oLD_Y X Y v,

075,001  20290,00  38080,00  29300,00

36730,00 29720,00 36740,00 29730,00

The check mark INV. inverts the control points old and new.

Transformation between coordinate systems

When working with SoundPLAN it is initially irrelevant which coordinate system is used
as a basis. However, knowledge of the coordinate system is necessary if data from dif-
ferent suppliers is provided in different coordinate systems or if the client wishes to
receive the data in a particular system.

é{:i} Set the "Project coordinate system" (page 31), select the objects and
choose in the Coordinate Systems (CRS) group (ribbon fundamentals)
whether they should be transformed TO THE PROJECT COORDINATE SYSTEM or FROM THE
PROJECT COORDINATE SYSTEM into a target system.

In the first case you specify the origin coordinate system in the following dialog, in the
second case the target coordinate system. The coordinate system defined in the pro-
ject is displayed for information.
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Coordinate transformation to project coordinate system X

Coordinate system of the origin data
Coordinate system GauB-Kriiger Koord. (3 Grad breite Streifen) ~

Reference system DHDM/PD (DE 2001 <£3m), Rauenberg, Bessel V ®
Stripe / zone EPSG code...
Coordinate system defined in project

Coordinate system THzn-Europe E ite T I M [UTH]

Reference system ETRS89 (EU). geozentiisch. GRS80

Offset X 33000000

Offset ¥ 1}

Stripe / zone 33

You can check whether the transformation has achieved the desired result, for exam-
ple, by viewing the position via the "& Connection to online map services" (page 89).

Coordinate transformation during import

The coordinate system is often defined in the import data. In order for the import data
to be available in the desired coordinate system after the import, a transformation
may have to be performed during the import.

The following combinations are possible:

e Project coordinate system and coordinate system of the import data are the same
or no project coordinate system defined: The import data are imported without
transformation.

e Project coordinate system and coordinate system of import data differ: For trans-
formation you can change the coordinate system of the import data.

e Project coordinate system and coordinate system in the import data are defined,
but the coordinate system of the import data was not recognized: In the dialog you
can select a coordinate system for the import data. If possible, the definition of the
coordinate system in the import data is displayed as text, from which you can pos-
sibly conclude, which coordinate system is behind it.

Connection to online map services

[Cartography Module (connection to Google Maps + OSM) [GIS interface] (OSM
import)]

Online map services in SoundPLAN are OpenStreetMap and Google Maps. The online
maps are displayed in a separate window so that you can work in parallel in the Geo-
Database and in the corresponding data service. The current map view can also be
downloaded as a background bitmap. From OpenStreetMap you can also import the
map viewport as geodata (see below). In addition, you can import rough elevation data
for relatively flat terrain.

SoundPLAN only provides the tools, users are responsible for compliance with the li-
cense terms.

Google Maps

Google Maps is an online map service developed by Google. In SoundPLAN a
component is integrated which can display satellite images or map data optionally with
labels and download them as background bitmaps. In addition, where available, it is
also possible to switch to the tilted view or to Street View.

To work with Google, you need to confirm the terms of use when you first open it. If
you open the map services and the Google Maps map shows the watermark "For
development purposes only" the APl keys for Google are not valid, see "Accounts and
API key for Google Maps" (page 90).

OpenStreetMap
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"OpenStreetMap is a project founded in 2004 with the goal of creating a free map of
the world. We collect data about roads, railroads, rivers, forests, houses and everything
else that is commonly seen on maps. Because we collect the data ourselves and do not
copy it from existing maps, we have all rights to it. Anyone may use the Open-
StreetMap data free of license fees and process it as they wish." Quoted and translated
from: https://www.openstreetmap.de/fag/

Note: Because OpenStreetMap (OSM) is an "open source" project where the geometry
data and additional information are entered by various "mappers", the quality of the
data may vary. Please note that SoundPLAN only provides the tool to use the data but
is not liable for the accuracy of the data. The license terms are linked on the export
page of the OSM website.

There are certain "keys" documented by the initiators of the OSM project that should
be used by the "mappers" for classification.

The key "highway", for example, stands for any kind of road or path. This is further
classified by the "value", for example as a highway, main road or footpath. SoundPLAN
only imports roads whose value indicates a road. Additional information about "keys"
and "values", you can find on the website

http://wiki.openstreetmap.org/wiki/Map Features

Accounts and API key for Google Maps

To use Google Maps, you must create a Google account and store the API key generat-
ed there in the SETTINGS after the first call of the online map services.

Q Click on the gear wheel to enter the settings. If you have received an API key
from your organization, enter it here.

Online map data settings

Google credentials

Google Maps API Key: oY

Advanced options
[ show advanced options

Open Google in browser s X @

To create a new key or account, click OPEN GOOGLE IN BROWSER. You will be taken to
the web site. First - if you don't have an account yet - you must create one via "Sig-
nUp". Follow the instructions on the web site. Once you have successfully created the
account, you can generate the key.

Geocoding / address lookup

Under ADVANCED OPTIONS you can choose between the address search services of
OSM (Nominatim API - does not require an API key) and Google Maps. The selection
AUTOMATIC selects the Google search service if an APl key is available.

After you close the setup dialog with the green check mark, the functions are enabled.

Google Maps account and key

To use Google Maps, you need a Google account in which payment data is stored in
the form of a credit card (depending on the country also via debit card or bank ac-
count), which Google is allowed to access when the free quota of $200 per month is
reached. This free quota allows for a quite high number of requests, so you will nor-
mally not exceed the free quota. An estimate of how much data you can use freely is
provided by the website https://mapsplatform.google.com/intl/de/pricing/.

Category (API) Function Explanation Example
Maps Static Maps Each call to Google 10,000 views of Google
(Maps JavaScript API) Maps in the Geo- Maps per month cost $20
Database is a query
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Places (Geocoding APl) |Geocoding Address lookup 1,000 address entries per
month cost $5

Places (Places API) Autocomplete |Suggestions for ?
address lookup

Places Elevation Elevation import from 10,000 requests (3,750
(Maps Elevation API) Google Maps - an eleva- |elevation point imports) per
tion import to Sound-  |month cost $150

PLAN is by default 8
requests

APIs used in SoundPLAN / category in the above website and cost examples

The requests listed in the table will keep you within the $200 free quota. 10,000
views of Google Maps per month equals 500 views per business day.

To ensure that there are no costs for the use of Google Maps, you can limit the num-
ber of calls, see "Set up cost alert".

Related links:
New pricing sheet
Set up cost alert

Generate API key for Google:

Create a project and go to "Library". Enter "Maps Javascript" in the search bar, select
"Maps Javascript API" and activate it. This APl is mandatory for the use of Google
Maps, without this APl you cannot use image data from Google Maps. As an alterna-
tive SoundPLAN offers a connection to OpenStreetMap as a map service, this does not
require any account data.

If you use Google to search for locations, search for "Geocoding", select the "Google
Maps Geocoding API" and activate it. To get additional search suggestions when
searching for locations with Google, enter "Places" in the search bar, select "Google-
Places Web Service" and activate it.

To get elevation data from Google Maps, enter "Elevation" in the search bar, select the
"Google Maps Elevation API" and activate it.

An elevation downloads 4096 height points with default settings, this corresponds to 8
queries of the Google API. (Status: 07 April 2020)

In the ADVANCED OPTIONS of the dialog you can decrease this value to reduce (possible)
costs at Google or increase it to get a better resolution at larger areas.

Finally, go to "Access data" and copy the API key generated in the Google project into
the form in SoundPLAN.

Working with OSM and Google Maps

A project coordinate system is necessary for the use of OSM and Google Maps. A sec-
ond screen is highly recommended.

Q Call OPEN OSM / GOOGLE MAPS (Ctrl+Shift+0) in the Fundamentals ribbon. The
27> online map services open full-screen in the coordinate range of the project data.
If there is no data in the project yet, the map services are initialized at a default loca-
tion (SoundPLAN office). Use the ADDRESS LOOKUP to navigate to your project area.
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Select the MAP BASE Google Maps or OSM on the left side.

In Google Maps, the labels can be shown or hidden in the satellite view. Where appro-
priate data is available, a map tilt icon is displayed in the Google Maps satellite view so
that you can switch to a tilted view.

[ Antindung an Google Maps

7J1ch stimme den Nutzungsbedingungen ven Google 2u

v e

This can be used, for example, to count floors or to check usages. Use the orange
“Pegman” symbol to activate Street View or switch to 360° panoramic images (only if
this information is available).

SHOW "POINTS OF INTEREST"(POI) indicates significant points.

With the button GET IMAGE, the map viewport is stored as background bitmap in the
Geo-Database, except if the tilted view is active. The background graphic is stored with
a fix name and overwrites itself every time a new image is requested. With SAVE MAP
VIEWPORT AS you can specify your own file name to save the bitmap permanently.

In the Geo-Database interface, you can use the right mouse button to save the map
viewport at the cursor position as a bitmap. In the ribbon Fundamentals, group ONLINE
MAP SERVICES save the geometry viewport displayed in the Geo-Database interface. In
both cases, the online map interface does not need to be open. Assign your own name
in the Bitmap Manager to save the bitmap permanently.

Import OSM data

[Module GIS interface] Select the desired map viewport. Click on DOWNLOAD & IMPORT
0OSM DATA and select which object types you want to import.
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[[H OpenstreetMap Import - O X
Import the following object types
[ Buildings

[“Roads

[Rraiways

[Parking lots

[CElevations

[“Barriers

VDIume attenuation areas
[CGround absorption areas

[ Traffic signals

[“1Bridge positions

[Junknown geometries

v X @

Some objects may be sensible only for orientation. The object types are imported into
individual Geo-Files with the prefix "OSM_". This makes it easy to delete object types
that are not needed afterwards.

Additional information may have been added to the OSM data. Very often these are
road names and house numbers, sometimes even the permitted speed of roads. This
information is imported as well. If available, further additional information, for exam-
ple the building usage, zip code and city are imported as free properties.

If object heights of buildings or walls are included, they are imported, otherwise the
default values remain. In our tests, however, object heights were almost never includ-
ed in the data.

OSM data could for example also be used to generate geometry texts from the address
data of buildings and map them to more accurate data.

Note: If you want to import an osm file manually, call the OSM IMPORT in the funda-
mental ribbon.

Elevations from Google Maps

Google Maps elevations are based on free SRTM elevation data. These have a resolu-
tion of about 90 meters. That means, every 90 meters is a measured elevation point, in
between a spline interpolation is performed. Changing topography cannot be repre-
sented with these elevations.

Please check if the elevation data is sufficient for your project. Here is a 3D comparison
between laser scan data and the elevations from Google Maps for changing terrain:

r

Click the IMPORT ELEVATION DATA button to import the elevations in the map viewport.
Google allows a maximum of 512 points to be downloaded per request. In SoundPLAN,
8 requests are sent at the same time by default. This means that depending on the
scale of the map viewport, the distances between the elevation points are closer or
farther apart.

In the settings you can change the number of simultaneous requests under ADVANCED
OPTIONS. Please remember that the number of requests affects the number of eleva-
tion imports possible within the free quota. The elevation data is filtered if the check
mark FILTER DOWNLOADED ELEVATIONS is checked.

Connection to online map services Page ® 93/603



Manual SoundPLANnNoise 9.0

Geo-Database

Connection to WMS server

[Cartography] With WMS (Web Map Service), a wide variety of maps can be loaded as
background information to the geodata. These can be, for example, orthophotos or
cadastral data provided by a data supplier or completely free WMS servers that publish
data such as OpenStreetMap (OSM) in the network.

Unlike online map services, you do not draw a bitmap with fixed dimensions, but the
data is requested directly from the corresponding server according to the selected
viewport in different levels of detail. The connection may take a while depending on
the download speed and server load. In order to be able to work with the background
data even without an internet connection or if you only need the current viewport, you
can also save the current viewport as a bitmap.

- C,B" 1
~ itz-HAY qm
s ,mﬂﬂh‘n

Currently, the rights of use for the data are handled very differently by the various da-
ta suppliers. With some suppliers, the data are freely available, and the source only
needs to be indicated, with others you have to register but can then use the data free
of charge, and with still others the data have to be ordered and paid for from the rele-
vant offices.

Different levels of detail depending on the selected section

The best way to find out which background maps are available for your area is to do an
internet search or ask your local data provider.

As an example, we deliver the WMS Server Terrestris, which provides rough Open-
StreetMap data worldwide free of charge.

Note: The WMS server offers are still very much in flux. This means that a server that is
available free of charge today may be chargeable or no longer active tomorrow. On the
other hand, new offers can also be added continuously.

Set up WMS Server

WMS servers can be set up in the SoundPLAN Manager via OPTIONS | SETTINGS, node
WMS settings globally for all new projects or in the Geo-Database for the current pro-
ject.
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[ selection of WMS servers 4

Define and choose WMS server
=€vndigls |
[ Terrestris

Choose layers and their order (Drag & Drop)

- (OpenStreetiMap WMS) a
OpenStreetMap WMS - by terrestris

O5M WMS wio labels - by terrestris =
O5M Overlay WMS - by terrestris
Topographic WMS - by terrestris

[ Topographic OSM WMS - by terrestris
[[]srTM30 Hillshade - by terrestris
[[]sRTM30 Colored - by terrestris -
[[]sRTM30 Colored Hillshade - by terrestris

[ 1SRTM20 Contour Lines - by terrestris v

s X @

The upper list shows the WMS servers you have already specified. The check mark
means that this server is listed in the selection list Bitmap/WMS Server in the Geo-
Database.

+ Click the NEW icon to set up a new WMS server or the blue pencil to edit the settings
of an already set up server.

WMS Server setup X

Basic settings
Name for this WMS connection: m |
Address of the WMS Server: |http:Hows.terrestris.de!osm!service | —
[A11 agree to the terms of use of this server Show terms of use Connect
Advanced options

[ advanced connection options
[ advanced wMs options

Enter a unique name for the connection. Copy the address from the server's website
and paste it here. Some suppliers provide the connection data in a FastCGl file. In this
case you can select the file via the OPEN icon and read the server address directly.

Agree to the terms of use and click CONNECT.

Click ADVANCED CONNECTION SETTINGS if the server requires authentication (password /
keyword) or you want to specify a proxy server.

Authentification settings

(®) Mo password

(O Username f password

(O Link contains keyword

Proxy settings
@Do not use proxy server

(C) Use SoundPLAN global proxy settings

OUse WMS proxy settings

Select the appropriate option in the AUTHENTICATION SETTINGS. For some servers, the
link to the WMS server also contains an activation code as a keyword that must be sent
to the WMS server for each request so that you are authorized to use it. (This activa-
tion code can be free of charge or chargeable). SoundPLAN recognizes that a keyword
is included and automatically reads it from the link.

Link contains keyword

Given link: |c:fsrvfmapﬁ|esfh’afﬁc.map |

Extract keyword

If your organization uses a proxy server, the proxy server set globally in the SoundPLAN
Manager is also selected here in the PROXY SETTINGS. If the WMS server uses its own
proxy server, enter the connection data here.
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Click ADVANCED WMS OPTIONS to get additional information about the WMS settings.

Coordinate systems of the WMS server
Select coordinate system: EPSG:31467 ~

oo not automatically choose new coordinate system

Coordinate system GauB-Kruger Koord. (3 Grad breite Streifen)
Reference system DHDH/PD [DE 2001 <+3m). Rauenberg, Bessel
Stripe [ zone 3

Hint: The transformation between coordinate systems might lead to distortions.
Error handling
[ color not received / unreadable areas red

Check if requested area is within the server's parameters

Graphics quality
Quality of saved WMS images: Full Quality (32bit) ~

Maximum bitmap size per request [px] 2073600 =

With reselution 4f3 == 1920 * 1080 pixels
With resolution 16/9 =3 2560 * 810 pixels

Coordinate systems of the WMS Server

The WMS servers are based on different coordinate systems which are described as
EPSG code (page 32).

SoundPLAN automatically evaluates the EPSG code that best matches the project co-
ordinate system and enters the identified system. If SoundPLAN does not find the best
coordinate system, for example at strip or zone boundaries, you can select an EPSG
code from the selection list and use it permanently by activating the check box DO NOT
AUTOMATICALLY CHOOSE NEW COORDINATE SYSTEM.

Error handling

If the data of a server cannot be displayed, you can use the check marks to control how
SoundPLAN should react in this case. With the first check mark, missing areas are
drawn in red. Many WMS servers only provide data within a certain area or at a certain
scale. Set the corresponding checkmark if you want SoundPLAN to display only the da-
ta within the server definition.

Graphics quality

Some WMS servers charge for the use of the server by the amount of downloaded da-
ta. This is done either by the amount of data in MB, then you can reduce the size by
the QUALITY OF SAVED WMS IMAGES (for example color depth 24 bit instead of 32 bit) or
by the number of pixels, then switch off MAXIMUM BITMAP SIZE PER REQUEST and enter
the number of pixels. Informatively it is displayed which RESOLUTION the entered value
corresponds to.

(De)activate layer

WMS servers can have any number of layers in which different information is kept.
This can be information that overlaps each other, but they can also complement each
other. If you enable multiple layers, you can create your own combination of the of-
fered data.

Click on one or more layers in the layer list; you can use drag & drop to change the
output order of the layers. The topmost activated layer will be drawn first, which
means that the data of this layer will be covered the most by other layers. It is best to
arrange the layers so that layers with transparent areas are placed at the bottom of
the layer list and layers with orthophotos are placed at the top. This ensures that as
much detail as possible is displayed.

You can also (de)activate the layers later in the Geo-Database interface with the right
mouse button | (DE)ACTIVATE WMS LAYER.

Working with WMS servers
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To work with WMS servers, the Situation must already contain geodata. If you don't
have data yet, you could import data from OpenStreetMap and then call the WMS
server.

All WMS servers that have been set up and activated for display are listed in the "Bit-
map" selection list.

Select a server from the drop-down list. The WMS server connects to the Internet - this
may take a moment depending on the connection speed. The Geo-Database status bar
will display "SoundPLAN is loading WMS background image" during this time.

With the mouse wheel pressed, you move the viewport of the WMS Server; rotating
the mouse wheel, you zoom the viewport. Each time you let go the mouse wheel, the
background image is reloaded - which again may take a moment.

Click the right mouse button | SAVE CURRENT WMS VIEWPORT TO FILE to save the view-
port under its own file name.

WMS Server in the Graphics

WMS servers are addressed as a separate data type in the Graphics. Select the data
type and the server from which you want to get the background images. The back-
ground images are loaded dynamically. This means that as soon as you change or ro-
tate the geometry viewport, the Graphics requests the current viewport as a bitmap
from the WMS server. Downloading the WMS data may take a moment.

The WMS bitmap is controlled by the object type GEOMETRY BITMAP. In the 3D
Graphics the WMS Bitmap can be used as usual, if a DGM or a grid noise map is loaded
and the output in the 3D map is activated.

Image on the left: Colored facades on a cadastral map, the SoundPLAN buildings are
switched off. Image on the right: 3D buildings on an orthophoto.

Editing the data

After data entry or import, the objects are further processed. SoundPLAN offers many
different editing options. The editing tools are accessible via the Start and Tools rib-
bons and partly via the right mouse button. For all actions, the objects must be select-
ed beforehand.

Undo

In the title bar or with Ctrl+Z you can undo changes to the coordinates and in the
property definition until the last save.

Property Explorer

The Property Explorer is a tabular representation of the object properties. On the one
hand it allows a clear data control, on the other hand changes of the properties (also
library entries) can be executed directly in the Property Explorer. You can also modify
the properties using formulas, as in a spreadsheet.

Editing the data
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% Open the Property Explorer via Ctrl+E or EDIT | PROPERTY EXPLORER in the Start
ribbon.

The objects of the current object type are loaded into the Property Explorer in tabular
form with all selected properties. In order to see the Geo-Database interface and the
properties of the objects in the Property Explorer at the same time, it is sensible to
drag the Property Explorer to a second screen. As long as the Property Explorer is
open, no changes can be made in the Geo-Database interface.

Toolbar

Adjust column widths 1o
contents

Show only selectad [
show zll objects

Adjust column widths to

dizlog width Template file for formulzs

Edit Table Tech
Clrject type

4 Induitng Katel v
. Activate | deactivate
Object type ohject properties

A double click on the "splitter" cursor between two columns optimizes the column
width for the left of the two columns.

Zoom viewport to

Resat viewport to Open library if available for
selected object

avervise this field

If objects are selected in the Geo-Database interface before you open the Property Ex-
plorer, initially only the selected objects are entered into the table.

Core functions

e Via the column "selected", you can select objects via formulas (enter "1" for se-
lected and "0" for not selected), with a mouse click in the box or with the space bar
(also for several highlighted rows), for which you can then apply tools in the Geo-
Database interface.

o Some of the objects have a large number of properties. The tabular view would be
confusing if all properties were always displayed. Therefore, you can use the blue
gear wheel to determine which property columns should be displayed, see
"Selection of the displayed object properties" (page 101).

e |f you do not need a particular column at the moment, you can remove it from the
table by clicking the right mouse button on the column header | REMOVE COLUMN
PERMANENTLY.

e Left-click on the column header to sort in ascending or descending order.

e Since the field names are often too long for the column header, you can display a
self-defined short title instead. (The short title is also defined via the gear wheel).

e Using the statistics functions (right mouse button on the statistics row in the col-
umn header) you can display sum, average, smallest or largest value, number of
rows or number of differences.

e Changing properties or selecting objects via formulas.

e Several rows can be highlighted, to which a text or value entered in the val-
ue/formula field is assigned together.

e Cells can be equated by dragging the contents of a cell at the bottom right corner
to the following cells.

e Library references can be changed simultaneously for selected rows via a selection
list containing the element name.

e The graphics object type is displayed as a separate column for each object type, so
that you can select another graphics object type from the selection list.

e In the Geo-File column, the Geo-File assignment can be changed in the Property
Explorer, also using a formula.

e With the temporary column (TABLE | SHOW TEMPORARY COLUMN) you can tempo-
rarily store calculated results to use them for further actions.
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e Search for any properties and search & replace text or values.
Copy + Paste

The table content displayed in the Property Explorer can be copied to the clipboard
with EDIT | COPY or Ctrl+C. You can copy the complete table, or only the current row,
column or selection to Excel, for example. Changed content can be pasted into the
Property Explorer with Ctrl+V. It is only important that the order of the objects match.

Objects with variant properties
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Variant objects are automatically segmented at the coordinates where properties
change when the Property Explorer is called.

e Properties of the first object point are displayed in bold.

e Non-editable cells are displayed in gray (calculated fields, fields that cannot change
in the course, fields that do not match the selected input type).

e Blank cells - fields for which the property does not change at this coordinate.
e White cells - at this coordinate properties were changed in the course.

e Light blue row - cursor position (if the property is constant the font is italic).
e Last object point is displayed (lane width, bridge width).

When you exit the Property Explorer, the objects are rejoined.

Using formulas in the Property Explorer

Cells for which a command (formula) is to be executed must be activated beforehand
(whole column with Ctrl+A, right mouse button | ACTIVATE WHOLE COLUMN, cells stand-
ing below each other with the Shift key pressed the arrow keys - single cells with Ctrl
does not work).

Selected are rows or objects that are identified by markers in the Geo-Database inter-
face.

Example: If you want to select all buildings with a height of 6 m, the whole column 1
("selected") is activated and then the buildings are selected via a formula.

The formulas correspond in syntax to the formula interpreter in the Spreadsheet. See
“Calculating using formulas” (page 326).

The input for the values or formulas and the display of the selection lists is separated
into two inputs. Enter the formula in the VALUE/FORMULA field.

Properties that are arranged in selection lists are based on an ID for the order in the
selection list. For use in formulas, the ID must be used. This is displayed in the SELEC-
TION field in the selection list before the text.

The Property Explorer expects an equals sign (
that a formula and no text or value is entered.

) in front of the formula to recognize

Editing the data
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The column number is specified with x+column number. The column number is in the
column header below the name. The columns are numbered consecutively, therefore
the column number changes depending on the displayed columns.

You can access the "own column" with x#. With =x#+10 the values of the activated
column are increased by 10. This is useful, for example, if you want to apply a formula
to several columns.

If an error occurs when executing a formula in a field, speaking error messages are
output. The cursor jumps to the row where the error occurs. The object ID is output in
the error description.

The result is saved, not the formula itself.
Template file for more frequently used formulas

The last formulas used in the current session can be recalled using the selection list in
the FORMULA / VALUE field.

Jf; In a text file you can store more frequently needed formulas in the Globdata
directory for all projects which can be copied to the formula field the next time
using Ctrl+C and Ctrl+V.

M8 Formulas.txt - Editor - O x
Dates Bearbeiten Format Anachi Hilfe
Vorlage fir Forseln -

Geofilenamen als Objektname
=Text(x2);

Strafien aufteilen
=Pos (K", x3)=1

Gebdudenutzung aus ALKIS (Function ID)

enn (x17-"31801_1000") oder (x17-"31001 1810") oder (x17="31081 1020") oder (x17="31001 1021*) oder
(x17="31601_1022") oder (x17="31001_1120") dann @ sonst wenn (x17="31001_3058") oder (x17="31601_3051")
oder (x17-"31001_3052") oder (x17-"31001_3053") dann -3 sonst wenn (x17-"31001_3028") oder
(x17-"31801_3021") oder (x17-"31001_3822") oder (x17-"31881_3023") oder (x17-"31801_3024") dann -2 sonst 1;

Zeile 2, Spalte 1 0% Windows (CRLF) | ANSI

Since the formula input in the Property Explorer is single-line, it is sensible to save the
formulas also single-line in the template file. Enter x# for the own column instead of a
column number, so that the formula will be executed correctly without changing the
column number when it is executed for the activated column.

Tip: If the formula accesses a column other than the activated one, use Find + Replace
(Ctrl + H) in the text file to change the column number.

Examples of use:
Set all buildings with a building height less than 2 meters to 4 meters:

Click on the column header in the building height column and sort in ascending order.
Click the top row, hold down the Shift key and use the arrow keys to highlight all rows
with values less than 2. Enter 4 in the VALUE / FORMULA field, the value will be applied
to all rows.

Select all buildings with more than one dwelling:

Either: Sort the dwellings column in descending order, activate all rows with values > 1
in the "selected" column and select them with the space bar.

Or: Activate column "selected" via right mouse button on the column header or Ctri+A
and enter formula =x "No. column dwelling" > 1 and execute with the Enter key. (Ex-
ample: =x7 >1)

Select building with area < 50 m?

Activate the column "selected" with Ctrl+A and execute the formula "=x "No. 3D-dim
[m/m?]" <50. (Example: =x20<50)

Convert inhabitants to dwellings via statistical values:

Activate the column "Number of dwellings" with Ctrl+A and execute the formula "=x
"No. Number of inhabitants/statistical value". (Example: =x6/2,1)

Change emission spectrum for all sources of a group
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Sort sources by group. In the emission spectra column, activate all sources of this
group with the left mouse button held down and assign the desired element of the
project library from the selection list. You can access the libraries via the "Library" icon.

Derive distance emission bands from roadside

Activate column "distance emission band left" and execute the formula =if x"No. lane
width left" <3.5 then 1.5 otherwise x"No. lane width left" -2 (Example: =if x6 <3.5 then
1.5 otherwise x6-2). This must be repeated for the distance emission band right.

Selection of the displayed object properties

At various places in the Geo-Database, you can check properties, change them, create
texts from properties, select objects using properties or search for properties. Depend-
ing on the object type, the list of properties is sometimes very long. To keep the list or
the number of columns clear, you can select which properties should be displayed in
the different tools.

Call the property selection wherever the property definitions are used using the
gear wheel.

[E Object property settings - O X

Dbiect type
Road Show only existing properties aaoregate

~ -[m] Traffc: data - FILS-801 | Fieid name [ENTRYTYPE]  Unit

ADT [Veh/24h]
Cars/Hd[1/h]

Cars/hinil1/h]

Entry type:

] One-way traffic

[ Froad type ID

] Traffic How ditection [One-way)

Entry type:

‘Short tills for Propety E splores and feld name for Shapefie expart )
Eingabeart

Show property in abject info O

Show propetty in Propety Explorer. propetty operation and for the
=
Trucks e[ 1h] Geo-Tool "Create gecmely rom properties”

Trucks/Hin][ bl Tool
Vehrhidl ]
Vehrhin][14] Values
ki) 01~ Road day histogram libraty + ADT (0]
Kin) 1 - Percentages manually on 4D T [1)
o 2-Vehvh trom day histagram libraty (2]

b %]
D;::?'S[k ]7 5.Weh/h manuall (3]

patn ekalx) 4-Fioad day histogram libraty + ADT+ heavy haffc 24h [4)
pCars(dIZ] 5.CATH: 12, 4,8 and 18 howr data
pCarsinl] 5-CRTN: 18 haur data
pTucks(d)[%] 1 - undefined

A nTaicksinliz] hd

0K Help

The properties of the objects are stored in several data blocks. Each node stands for a
record; you can see the contained properties when you expand the node. On the right
you see the displayed field name for the individual properties. The original field name
is in square brackets. For properties that are arranged in a selection list, the list entries
are displayed. In addition, you can see the index on which the entries are based. This is
important if you want to access the contents of a selection list via formulas in the
Property Explorer.

Switch the desired properties on or off in the tree view. If the whole property block is
selected, a check mark is displayed in front of the block, if individual properties are se-
lected, a black rectangle.

For roads and railways, standard-dependent properties are always displayed according
to the standard set in the SoundPLAN Manger.

When entering or importing data, only the properties that you have defined are saved
with the objects. Sometimes, however, it is necessary to be able to access other prop-
erties in the Property Explorer. In this case, turn off SHOW ONLY EXISTING PROPERTIES,
then all properties of an object type will be displayed.

Each object type can have free properties defined by you, see "Free properties of the
objects" (page 216).

Short title

For the Shapefile export, the field caption must not be longer than 10 characters and
must not contain special characters and spaces. Also, for Property Explorer, it is often
sensible to define shorter column headings so that they are displayed in full. You can
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define shorter field names using the short title. The short title is stored in the Globdata
directory for all projects.

Select points or objects

Objects or object points that have already been entered must often be selected in or-
der to edit them or to run tools.

Selecting always refers to the data displayed on the screen. If Geo-Files or objects are
hidden or in the background, they won’t be not selected. Likewise, only the data that
corresponds to the set view filter (current Geo-File, current object type) is selected.

It happens that objects with coordinates in the same position are contained in the da-
ta, for example due to multiple existing objects in an import file or copies of objects in
the data. So that these can be identified, you can use the three buttons next to the se-
lection icons to decide which selected points you want to see.

Show all selection marks |

A @ > E ] Show only selection marks of identical points |

Show only selection marks of not identical points |

Select ohjects

There are various options for selecting objects, which can also be combined.

Select all objects

SELECT ALL OBJECTS (Ctrl+A), selects all loaded objects. Switch the view filter to
CURRENT OBJECT TYPE (F6) or CURRENT GEO-FILE (F5) if you want to select only
certain objects.

Select points or objects using the right mouse button

Press the right mouse button at an object coordinate and select SELECT POINT or SELECT
OBJECT. To select parts of line objects, for example the part of a wall base line that has
no wall height after wall optimization, select the first point and select SELECT INTERME-
DIATE POINTS for the last point using the right mouse button.

To select several objects or entire areas, press the right mouse button and draw a
frame around the desired objects with the mouse from top left to bottom right. All ob-
jects of which at least 1 object coordinate is within the frame will be selected. Hold
down the Ctrl key to select multiple areas.

Mark several objects: Right mouse button Clear selection:
Pull gpen a frame

¥ [
o . | r" i
* R
] 3o --- > §
e / Z
& g - g
Position the mouse cursor above the Position the mouse cursor somewhere on
objects, keep the right mouse button the screen, keep the right mouse button
pressed while pulling open a frame from pressed while pulling open a little frame
the left tob to the right button. from the right button to the left top.

Clear selections

Selections are removed via CLEAR SELECTIONS (CTRL+Q) or by pressing the right
mouse button and dragging from the bottom right to the top left (see picture
above).
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Select objects with Alt+ left mouse button

Objects can also be selected via Alt+ left mouse button by clicking on the correspond-
ing object (cursor changes to a hand with finger). To select further objects, additionally
hold down the Ctrl key. Clicking again (still holding down Alt and Ctrl) will undo the se-
lection.

Select via line / area

Select a line or area and call SELECT VIA LINE / AREA (Ctrl+M) to select all objects

that are intersected by this line object or lie within the area object. You can ei-
ther use an existing object or enter an auxiliary line / area. The line or area object se-
lected for this function remains selected, i.e. it would be deleted together with the ob-
jects selected by this function. If you do not want to include this object, deselect it with
Alt+Ctrl+ left mouse click on the object before performing further actions.

Select via an intersection along a line:

7 %
A =l |
//J 1 M;/A[ifﬂ\mmn 2

Select within an area:

%m% iy iy

PN

If the selection area cuts objects, decide whether to select only the objects that are
completely within the area or also the intersected ones.

Invert selection

— The INVERT SELECTION function Ctrl+W deselects the existing selections and se-
lects all previously unselected loaded objects. This is an easy option, for example,
to delete all objects outside the scope of the study.

Selecting in the Property Explorer

Call the Property Explorer with Ctri+E and select the desired object type from the drop-
down list.

If you activate the column "selected", you can select objects via formulas ("1" for se-
lected and "0" for not selected), with a mouse click into the box or with the space bar
(also for several highlighted rows), to edit them further in the Geo-Database interface.

Select via object property

If you want to select all objects of an object type that have a certain property in
common, call SELECT VIA OBJECT PROPERTY (Ctrl+F).

[[E] Select via object property = O X
Object type: Road hd
Property: Mame [Object hame) w
Criterior: E « [whitfield Drive

To find the search term, <, >, =, <>, <=, >= and * (contains) are allowed. Select the cor-
responding object type and the properties available for this object type from the selec-
tion lists.
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If a property has the addition "Index" or "ID", you cannot enter a name directly as a cri-
terion, but must first find the index number. This is because references are stored as
numbers in a database.

Examples:

You want to select all buildings in Jamaica Road. But the building name also contains
the house number. Enter * as a criterion and "Jamaica" as search term. Now all build-
ings are selected, which have the common text part "Jamaica" in the name (in this
case, however, also the "Jamaica Hall " would be found).

Search for objects where a property is not defined: Enter = as the criterion and leave
the search term field empty.

For properties assigned from the library (emission spectra, absorption spectra, day his-
tograms, etc.) the criterion refers to the number of the element in the corresponding
project library. The element number is displayed in the project library.

Select via geometry

Objects can also be selected by their geometry, i.e. their size, length or elevation
~— (z-coordinate, not the wall heights of buildings or walls).

() Coordinates with elevation

() ohjects with elevation

() objects with length

(®) objects with area

(") road segments with abs(gradient)
Criterion Value

- ~ | |100 % 7

v X (@

Using the elevation options, you can quickly find objects with zero heights or individual
zero heights within objects after an import, for example. These can then either be de-
leted or provided with elevations from the DGM. Objects with area is a tool to select,
for example, buildings with a ground area of less than 40 m?, like garages, declare
them as auxiliary buildings and transfer them to another Geo-File.

Additionally, you can visualize road segments with upward and download slopes
greater than a certain value.

.

Select buildings from Spreadsheet

&% Via a Boolean column in the Spreadsheet you can assign buildings / receivers a
*7F Criterion, to select the buildings (if the Boolean value is true the building is se-
lected). For example, only certain buildings should be considered in a calculation for a
detailed investigation, or you want to move these buildings to a different Geo-File.

Select the Spreadsheet and the Boolean column to be evaluated.
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Move / capture selected point

If points or objects are selected, the cursor changes to the move cursor
<4 when you move to a coordinate. Move the coordinate to the desired posi-
tion with the left mouse button.

{a;} _+_ If you drag the point onto an existing input point or object line, the point,

or the position on the line, is captured. The cursor shows a capture circle.
The large circle means that an object point, the small circle that the position on an ob-
ject line is captured. This also applies to virtual lines for roads and berms.

You will be asked if you want to take over the elevation. The elevation must be equal-
ized to create identical coordinates, for example for roads that shall be connected. For
objects stacked on top of each other, for example floating buildings or area sources,
you will not want to adopt the elevation if you capture coordinates to change the ge-
ometry. Since the same task is usually performed several times in succession, you can
suppress the elevation query with DO NOT ASK AGAIN AND USE SELECTION IN THIS SES-
SION.

The < key temporarily switches off the capture mode.

Delete points or objects

— If you want to delete a single coordinate, hold down the Shift key and click on

the coordinate. A —is added to the selection arrow. You can also DELETE POINTS

or DELETE OBJECTS using the right mouse button. Selected objects are deleted with DE-
LETE (Del).

Insert points

There are several ways to insert points into an already digitized object. If you want to
insert a point centrally between two coordinates, click one of the two coordinates with
the right mouse button and select INSERT POINT AFTER or INSERT POINT BEFORE. The z-
coordinate will be interpolated from the two existing points. If the point is inserted be-
fore the first coordinate, the properties of the previously first point are transferred to
the now first point.

FE, To insert a point at any position in an existing object, hold down the Shift key
and click on the object line. A + is added to the selection arrow.

Change Geo-File assighment

Select the objects you want to move to another Geo-File and call EDIT | CHANGE

GEO-FILE ASSIGNMENT (Ctrl + G). The Geo-Files present in the Situation are dis-
played in the selection list. The selected objects will be moved to the selected Geo-File.
You can also change the Geo-File assignment of individual objects using the right
mouse button.

Change assigned Geo-File

Target Geo-File

104 Residential Buildings HO

In the Property Explorer (Ctrl+E) you can also change the Geo-File assignment. If nec-
essary, you need to make the column visible via TABLE | SHOW GEO-FILE AS COLUMN.
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Convert object type

Select the objects you want to convert, call EDIT | CONVERT OBJECT TYPE (Ctrl + U)
and select the new object type from the selection list. You can also convert indi-
vidual objects using the right mouse button.

Object type: == Road w |

After conversion, the properties of the new object type will open to adjust them. If the
object type of several objects is converted, the changed properties are applied to all
objects.

Move, rotate and duplicate objects

As soon as you have selected one or more objects, a pink diamond is displayed in the
group's center of gravity in addition to the selection points. To move, hold down the
left mouse button on the diamond and drag the group to the desired position. The new
position is displayed as a contour.

ek O

If you hold down the Alt key and move selected objects, duplicates of the selection
will be created at the new position.

Hold down the Ctrl key to rotate the objects; they will be rotated around the center of
gravity of the group. If the rotation is too fast, move the mouse towards the edge of
the screen with the mouse button pressed, then the rotation will be slower. To rotate
and duplicate, hold down Alt+Ctrl key.

‘_‘_f_’ Objects can also be moved numerically in x, y, and z directions and rotated by a
+ defined angle. Select EDIT | MOVE / ROTATE OBIECTS. A preview of the changed
position is visualized directly in the Geo-Database interface.

Mowve / Rotate *

Move

Distance in x-direction [m] :
Distance in y-direction [m] :
Distance in z-direction [m] 0,00 :
Rotate

Angle [deg] 0,00 :
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Copy objects to Geo-File

Select the objects you want to copy to another Geo-File and call EDIT | COPY OB-
JECT.

Target Geo-File

004 Other Buildings R

v X (@

You can also copy selected objects via EDIT | COPY (Ctrl+C) and EDIT | PASTE (Ctrl+V).
With this procedure, the objects are pasted into the current Geo-File highlighted in
green in the Geo-File Manager. After pasting, only the copy is selected.

Copy and mirror objects

‘:B Select the objects you want to mirror and call COPY AND MIRROR OBJECTS from
‘B the Edit list view.

Mirrar axis (®) y-axis () x-ais

Direction (Left (®) right

Set the mirror axis and select the direction left / right or above / below. The result is
already displayed in the Geo-Database interface during the input.

Create multiple copies of objects

@m You can create multiple copies from one or more objects and move them in x, y

= and / or z direction. In this way, for example, several surface noise sources
stacked on top of each other or construction windows with the same floor plans can be
created at once.

Create multiple copies X

Copies

Count e

Mowve

Distance in x-direction [m] :

Distance in y-direction [m] :

Distance in z-direction [m] k00 :
v x @

Select the objects you want to process, and call CREATE MULTIPLE COPIES from the Edit
list view. Specify the number of copies and the distance in the different directions. The
result in x- and y-direction is already visualized in the Geo-Database interface during
the input, so that you can check the position. The properties are taken from the origi-
nal object(s).
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Coordinate operations

M With the coordinate operations you can change the x and y coordinates or, the
much more common use case, the height above sea level for one or more objects
at the same time. Select the corresponding objects and choose EDIT | COORDINATE OP-
ERATION. In the selection list, select the value to be changed, i.e. "x", "y" or "z", in the
lower field enter the function, for example +0.5 or =125. The DGM elevation is entered

via "Set objects to DGM " (page 85).

In very rare cases it can happen that with imported datasets first the y-value and then
the x-value is given. In this case you would have to swap the x and y coordinates via
the coordinate transformation, see "Coordinate transformation via rotation / refer-

ence points" (88).

Coordinate operation

Value: x -

Operation: Execute
v X ®@

The following operations are possible:

Equate (=), Add (+), Subtract (-), Multiply (*), Divide (/)

Property operations

The property operations require a comprehensive knowledge of the properties. It is
therefore often quicker and clearer to use theUndo

In the title bar or with Ctrl+Z you can undo changes to the coordinates and in the
property definition until the last save.

Property Explorer.

The property operations are used to change the properties of several objects of
the same object type at once.

You can add the properties you want to be displayed in the property operations or re-
duce the selection, see "Selection of the displayed object properties" (page 101).

Select the corresponding objects and choose EDIT | PROPERTY OPERATIONS (Shift+E). Se-
lect the property you want to edit from the drop-down list and enter the desired func-
tion in the field below. For example +3, =102.5 or =main road.

Property operation Building

Object type: Building ~
Property: Number of floors (Building properties - floor) - 0
Operation: =3 || Execute I

v x ®

The following functions are possible:

Equate (=), Add (+), Subtract (-), Multiply (*), Divide (/)

Assign graphics object type

You can change the layout of the basic object types to other predefined layouts,

for example, convert a noise barrier as a roof ridge for 3D or assign other building
types. With Cartography you can additionally assign freely definable layouts to the
Geo-Database objects.
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Select graphics object type X

# | |Building Y

Auxiliary building

Hospital

Kindergarten

Mambuigng
School

Unknown

v X @

Select the objects you want to edit and call EDIT | GRAPHICS OBJECT TYPE - you can also
assign a different layout from the selection list to an individual object in the tree view
of the object dialog or via the right mouse button. The list shows all available graphics
object types in the project for this basic object. Assign the desired layout.

To change the display for the Graphics or to create a new layout [Cartography],
click the EDIT OBJECT TYPE icon. This opens the project object types.

You can check the chosen layout if you open the 3D graphics window and switch to the
2D top view. The actual representation is only used in the Graphics.

Create your own object types

By duplicating object types, the same object type can be given different graphical
characteristics. For example, to distinguish different types of roads or building usages.

Open the project object types using the EDIT OBJECT TYPE icon.

% Activate the desired object type and press DUPLICATE. Give the new object type
a name and define the legend text. Then change the layout as described in "Site
map / geometry data" (page 418) and assign the new layout.

Signs and Symbols

====Planned motorway
Main roads
Side streets
- Buildings in residential areas
- Buildings in mixed areas
[T Industry buildings with dwellings

- Garages / sheds

Search object by its object key (ID)

. It is often possible to use the preflight instead of the object search, since the
=/ objects causing an error can be jumped to directly by double-clicking, see
"Loghook and geometry check" (page 127).

In the calculation logbook, error messages or warnings often refer to an object in the
Geo-Database. (E.g. "Road properties of road no. 1793 missing"). Here the search
function helps to find the object in question. Select SEARCH OBJECT in the Miscellane-
ous ribbon and enter the object ID. The object will be displayed full screen.

Functions for individual objects in the context menu

There are functions that can only be applied to a specific object. Click an object coordi-
nate with the right mouse button to execute it. In addition to these special functions,
other selected functions are provided via the context menu, which then only apply to
the current object and not to all selected ones as via editing.

Editing the data
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Activate object

If you want to add more coordinates to an object, you must first reactivate it. Call AC-
TIVATE OBJECT with a right click. You will see that the object points already entered, the
starting arrow and the last point in red are displayed. You can only continue digitizing
at the last point. If you need additional coordinates at the beginning of the object, you
must change the input direction.

Split object

)P This function is used to split an object into two separate objects. Right-click on

the point where you want the new object to start and call SPLIT OBJECT. When the
object points are activated, you will see that the property mark is repeated at the be-
ginning of the new object and that new object has a start arrow between the first and
the second coordinate.

W

Change input direction

;/._'_, Sometimes it is necessary to change the input direction of a line or area. Call
CHANGE INPUT DIRECTION via the right mouse button.

For industrial buildings, the input direction is automatically changed to counterclock-

wise.

Transfer properties

m Properties can be transferred from one object to another. For example, the
traffic data of a second railway line or spectrum, day histogram and directivi-

ty of a source.

Right-click the object from which you want to transfer properties and select COPY
PROPERTIES. All properties of the selected object are copied. Now right-click the object
to which you want to transfer the properties and select PASTE PROPERTIES. Select from
the list which properties shall be transferred.

Record definitions X

[] object name

|:| Object number

ource properties - max/peak level
/| Source properties - general
Directivity rotation angles

J X @

The function is repeatable, so you can apply the copied properties to multiple objects.

If you select different object types, only compatible properties are listed.

Geo-Tools and Tools

All Geo-Tools and Tools are provided in the Tools ribbon.

The GeoTool dialogs contain a preselection of the object types that are sensible for the
individual Geo-Tools.

Page ¢ 110/603 Geo-Tools and Tools



Manual SoundPLANnoise 9.0
Geo-Database

Select for "Set objects to DGM"

There are no objects selected, Execute the Geo-Tool with all
objects of the selected object types:

[#]== Road

[“]§ Receiver

.I_ Junction

[“]i% Building

@ Moise protection wall
T Geometry text

There are objects with absolute and relative elevation selected.
Execute Geo-Tool with

[relative objects
X ®

The Geo-Database only intervenes if nothing has been selected or if objects that are
not compatible with the called Geo-Tool are selected or present, otherwise the dialog
opens directly.

If objects with absolute and relative heights are included or selected, please select for
which objects the Geo-Tool should be executed.

If no DGM is loaded and a Geo-Tool is to be executed for which a DGM is required, you
will be prompted to load the DGM before executing the Geo-Tool.

Geometry tools

Create parallel object

/ Use parallel objects, for example, to generate the baseline for a noise barrier
parallel to the road axis or edge, or for a 2-track railway line. Select the objects

and call GEOMETRYTOOLS | CREATE PARALLEL OBJECT (Shift+Ctrl+P).

[[E Create parallel object = O X
Select target object type

Object type: | i Moize protection wall s |

Options
Distance [m] {left < 0; right = 0)

Select the object type from the list and enter the distance in [m] at which the parallel
object is to be created to the left or right in the input direction. A positive value cre-
ates a new line to the right of the existing line (in input direction), a shift to the left is
entered as a negative value. The result is displayed directly in the graphic interface. If
the parallel line is on the wrong side, change the sign from + to — or vice versa. You can
recognize the input direction by the small arrows when you switch on the object points
for the object type.

For "parallel" objects made of areas, negative values will create a smaller object, posi-
tive values will create a larger object.

If parallel object and original object have the same object type, properties that have al-
ready been defined are adopted.

Parallel object from calculated object lines

Calculated object lines are lines that are calculated from the input of properties. For
example, the berm top from the height and slope of the berm, or the edge of the road
from the width of the road, which can change in the course of the road. For a single
calculated object line, you can create a parallel object using the popup menu (right
mouse button on an object point). With the distance 0 you can also copy a calculated
object line in this way.

Geo-Tools and Tools
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Connect lines and create areas

During import, the data is often present as individual lines and not as polylines or are-
as. (Switch on the object points to check the data).

For use in SoundPLANnoise, it is sensible or necessary that these individual sections are
connected to polylines or areas.

During shape import, for example, roads are split at the coordinates where properties
change. Since SoundPLANnoise can manage variant properties, the road sections should
be connected to form one object.

Connect lines

@ Select all lines that should be connected to one or more objects and choose GE-
OMETRY TOOLS | CONNECT LINES (Shift+Ctri+V).

EE Connect lines

Options

Max. allowed distance between two objects :

[J1agnore height differences (the higher value is used):

Enter the maximum permitted distance between the end and start point of the lines to
connect lines with not completely identical coordinates to polylines. With the check
box IGNORE HEIGHT DIFFERENCE the 2-dimensional distance is evaluated instead of the
3-dimensional distance. In this case, the upper elevation of the two objects is used.

If more than two lines are selected, lines will not be connected if both name or source
group fields are not empty and different. In addition, for roads, lines are only connect-
ed if the road bends less than 60° and if the cross section definition does not change
from single emission band to two emission bands. Please note the instructions in the
logbook.

If only two lines are selected, these checks are not performed. Then the entries in the
first second object are deleted.

Create areas

Select all lines that are to be connected to areas and call GEOMETRY TOOLS | CRE-

ATE AREAS. The algorithm of this Geo-Tool processes lines into polylines or areas
if the distance between the lines is within a distance of 10 cm. If lines overlap, all lines
are divided at intersections with other lines and areas are created from the line seg-
ments.

S S

If the gaps between two objects are too large, it is necessary to close them manually.
Either select the lines and drag the last coordinate of one line to the first coordinate of
the following line. Or, if there is a larger gap between the two points, and you do not
want to move the original point, activate the first object with ACTIVATE OBIJECT (right
mouse button), and capture the first coordinate of the following line with the Ctrl-key
pressed.

This is what the result should look like after successfully executing these Geo-Tools:

-
T =

O__%,r-e—%—%‘—[?—@—”ﬁ’_—o g oo
W [y
=
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Insert intersections and split

A If you want to cut data within a certain area or separate objects at a line, this

Geo-Tool is a good choice. It creates points at the selected cut edge and splits the

cut objects. The area itself, and the objects within the area are selected so that they

can be deleted with Del. When inserting cutting points based on a line, the cutting line
remains selected.

Procedure using the example of an area: you can either use an existing area or digitize
an auxiliary area. Select the area and call GEOMETRY TOOLS | INSERT INTERSECTIONS AND
SPLIT (1).

You can see from the start arrows that the elevation lines within the area are now in-
dividual objects and have been selected (2). The next step is to delete the selected ob-
jects with Del (3). If you want to keep the original area, first remove the selection for
the area with Alt+ Ctrl+ Left click on the edge of the area (4).

1 - (2) 3 - (4)
— If you want to edit all objects outside the clip area (e.g. delete or move them to
“ another Geo-File), use SELECT OBJECTS | INVERT (Ctrl+W) from the Start ribbon.

Divide areas

With GEOMETRY TOOLS | DIVIDE AREAS, you can, for example, divide separate
terraced houses entered as one structure into individual buildings, or divide area
noise sources and parking lots into smaller homogeneous areas.

v
)

b

A

All properties of the original object are transferred to the sub objects. In the case of
buildings, inhabitants and dwellings are distributed to the sub-buildings on the basis of
the resulting area sizes.

Enter lines at the points where you want to separate area objects. Select the lines and
run GEOMETRY TOOLS | DIVIDE AREAS.

Clean up overlapping areas

With GEOMETRY TOOLS | CLEAN UP OVERLAPPING AREAS (Shift + U)) smaller area
objects overlapping a bigger area are cut out. Define the size of the overlap area
above which a new object will be created from the overlapping area.

i i,
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This tool is also useful to clean up overlapping ground areas, attenuation areas, or area
uses that cause errors in the calculation at the push of a button.

(AOCS

If the z coordinates of objects with variable elevation are different, the elevations of
the inserted points may be wrong. Please check the result.

Filter

If the distance between the points of line objects is very small, unneeded points that
have no influence on the accuracy can be deleted via the filter. Unneeded points on
the facades of buildings can also be removed using the filter. A lower point density re-
duces the amount of data and has a positive effect on the calculation time. Filtering
with a maximum deviation of 10 cm is normally not critical.

Note: the points that can be filtered out are selected by the filter - but not automati-
cally deleted! Deleting the filtered points is subsequently an active action on your part.

_— = m ] " Pa— e
..I

¥ » Select the objects and choose GEOMETRY TOOLS | FILTER (Shift + Ctrl + F). Specify

the filter width and click OK. The selected points in the above example are within
a 3-dimensional distance of 10 cm in relation to the unselected points. Input points
with properties are not selected, even if they are within the filter width.

Use the Del key to delete the selected points from the dataset. If you do not want to
apply the filter, clear the selection.

Divide into sections

Object edges of line and area objects can be divided into smaller sections, allowing to
structure noise barriers or facades for example. The objects are not split.

n Call GEOMETRY TOOLS | DIVIDE INTO SECTIONS (Shift + Ctrl + L) and enter the spac-

ing of the points to be inserted in [m]. The elevation of the inserted points is
interpolated linearly, existing coordinates are not moved. If the length of the section
between the inserted point and the next point is smaller than the specified value, no
more points will be inserted.

Interpolation: n points per segment

n Call GEOMETRY TOOLS | INTERPOLATION: N POINTS PER SEGMENT and enter the

number of intermediate coordinates. The inserted coordinates are selected. For
polylines with at least three points, the number of points you specified is inserted on
an imaginary 3-dimensional spline. The original input points remain unchanged. The
picture above shows the original line and the result.
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Interpolation: Segments with constant distance

m Call GEOMETRY TOOLS | INTERPOLATION: SEGMENTS WITH CONSTANT DISTANCE and

enter the distance in [m]. The inserted coordinates are selected. For line seg-
ments with at least three points, coordinates are inserted at the distance you specified
on an imaginary 3-dimensional spline. The existing points are moved and interpolated
in height. The picture above shows the original line and the result.

Interpolation: point with defined distance from starting point

m 4 The coordinates are connected by straight lines during input, which can lead to

inaccurate kilometer data for a curved road or railway, for example. This Geo-
Tool inserts a coordinate at the distance you specify from the starting point of the line
segment on an imaginary 3-dimensional spline. Call GEOMETRY TOOLS | INTERPOLATION:
POINT WITH [M] DISTANCE FROM FIRST POINT. The inserted coordinate is selected.

Create buffer areas

GEOMETRY TOOLS | CREATE BUFFER AREAS allows to generate buffers around
points, lines and areas. The created buffer areas are selected so that further
actions can be performed directly if necessary.

EH Create buffer

Select target object type

Object type: | / Ground absorption area w |
Options

Buffer width [m] 4,5

Mumber of intermediate points for rounded corners and

semi-circular line ends

Semi-drcular line ends |

v x @

Select the target object type. The BUFFER WIDTH in [m] is the distance between the se-
lected object and the edge of the buffer area (e.g. 4.5 m if you want a total area band
of 9 m). The NUMBER OF INTERMEDIATE POINTS determines how detailed arcs are gen-
erated in relation to 360°. For example, if you enter 36 intermediate points, an inter-
mediate point is set every 10 °.

Examples: With the setting 1 intermediate point for area-type objects, the corners are
not rounded. The setting 3 for a point object creates a triangle.

[ ]

Foy
=
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The checkmark SEMI-CIRCULAR LINE ENDS causes an additional rounding around the line
ends. This allows you, for example, to create a calculation area that follows the course
of the road and does not end directly at the end of the road.

If the same object type is selected for the buffer area as for the original object, proper-
ties that have already been defined are adopted.

Combine areas

This Geo-Tool creates the hull area(s) of all selected areas (regardless of the ob-

ject type), for example to create a calculation area from individual city district
areas. Holes (interior areas) and overlaps are ignored. The resulting areas are always
general areas; the original area objects are preserved. Select the areas and call GEOM-
ETRY TOOLS | COMBINE AREAS.

Clean up area geometry

If the warning message "Receiver x is within the assigned building, possibly due to

right angle correction" appears in the logbook, this is often due to the fact that
the lines of a building were put together like an 8 after the import. This warning and
also other errors in the calculation, for example, if area usages or ground effect areas
intersect, can be repaired with the Geo-Tool GEOMETRY TOOLS | CLEAN UP AREA GEOME-
TRY. This Geo-Tool goes through all the area-type objects in a Situation and cleans up
the geometry. The logbook shows how many areas were corrected, how many build-
ings with courtyards are included and if areas could not be corrected.

Calculate right angles

Selected area-type objects can be subsequently adjusted to right angles via GEO-

METRY TOOLS | CALCULATE RIGHT ANGLES. You will get a message if the angle is
outside a specified tolerance. You can also enter objects at right angles from during the
input using the angle mode in the Start ribbon.

Clean multiple points

Especially with imported data it happens that objects with identical coordinates
are present. The Geo-Tool GEOMETRY TOOLS | CLEAN MULTIPLE POINTS filters out
coordinates with a preset minimum distance of 1 cm.

Adapt road/railway course

This Geo-Tool is used to correct the position of road or railway axes. Roads and rail-
ways are often available from different sources in different quality.

For example, road axes are often subdivided into traffic-relevant sections, with de-
tailed traffic data and cross-section information but insufficient geometrical accuracy.

However, this inaccuracy can be improved by combining it with additional data, e.g.
where only the position of roads and railways is recorded, but in high geometric quali-
ty. The geometrical accurate axes must be available as lines (or be converted into
lines). For example, roads from OpenStreetMap or Navteq data (data from navigation
systems) can be used for geometrical accuracy.

Divide the axes into small sections (5 - 10 m) (GEOMETRY TOOLS | DIVIDE INTO SECTIONS)
so that they can be adjusted to the line.

== Select the roads/railways and call GEOMETRY TOOLS | ADJUST ROAD/RAILWAY

™ COURSE (Shift + Ctrl + S). Specify the maximum distance within which the axes are
automatically corrected in position and adjusted to the geometric course of the lines.
Points that could not be moved due to the distance will be selected. Afterwards thin
out the axes again using the filter (GEOMETRY TOOLS | FILTER).
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Left: Initial Situation, middle: road subdivided, right: result

Center road axis

IH If you have moved road edges, you can use GEOMETRY TOOLS | CENTER ROAD AXIS

to center the road axis between the road edges. The position of the emission
lines and the road edge are not changed, only the emission and road distances in the
tab cross section.

Building Tools

Prepare buildings

BUILDING TOOLS | PREPARE BUILDINGS is very useful to jointly define building
properties in larger datasets and prepare them for a fagade noise map calcula-
tion.

Prepare buildings

[ Define building name
[ Define road name

[ Define house numbers stark with 1

[ Select all facades for Facade Maise tap [FHM) min. length [m] 0.00
[ Dezelect all facades selected for FNM

[ 5elect buildings where FNM facades are selected

[ Calculate number of flaars

Adapt height of GF
Different height of ground flaor [m] 350

[ Calzulate building height

[ Create geametry texts fram house numbers

Text gize [m] 4.00
[ Create geametry texts from object numbers
[ Define inhabitants m2 per inhabitant | 40,00
» » @

DEFINE BUILDING NAMES generates the building name from the building properties
“road name” and “house number”. If road name and house number are not included in
the data, you can generate a ROAD NAME and a consecutive HOUSE NUMBER.

SELECT ALL FACADES FOR FAGCADE NOISE MAP means that all facades of the selected build-
ings will be switched on for the calculation of the FNM. Use the MINIMUM LENGTH to
exclude bay windows or small facades.

>> If you display the properties of the buildings in the object manager, you will see
the selected facades as thick turquoise lines.

With SWITCH OFF ALL FACADES FOR FNM, no receivers are calculated for the selected
buildings. For a quick selection of buildings with FNM facades switched on, use the
check mark SELECT BUILDINGS WHERE FNM FACADES ARE SWITCHED ON.

Based on the building height, SoundPLAN can calculate the NUMBER OF FLOORS and
thus determine the number of receivers. The calculation is carried out with the floor
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height entered in the building properties and the possibly deviating height of the first
floor (check mark DIFFERENT HEIGHT OF GROUND FLOOR).

The height of the first receiver above the ground floor has no relevance for the calcula-
tion of the number of floors.

If the check mark ADAPT HEIGHT OF GF is also activated, the building height is changed
to a multiple of the floor height and the ground floor of the building is corrected up-
wards so that the top edge of the building (diffraction edge) remains the same. If the
building height is less than the "floor height", the ground floor elevation is adjusted
downwards so that the diffraction edge does not change.

Vice versa, you can use CALCULATE BUILDING HEIGHT to calculate a generalized building
height from the number of floors if the number of floors is known instead of the build-
ing height. The building height results from floor height * (number of floors + % floor).
The additional half floor height is used to find a mean height of the top floor. The
building height can be calculated more individually in the Property Explorer, for exam-
ple to take into account different floor heights for the ground floor and the upper
floors.

HOUSE NUMBERS AS GEOTEXT creates a geotext within the building from the value
house number.

OBJECT NUMBER AS GEOTEXT creates a geotext within the building from the value object
number.

You can use OTHER TOOLS | GENERATE GEOTEXTS FROM PROPERTIES to display any
property as text.

DEFINE INHABITANTS calculates the number of inhabitants per building from the floor
area, number of floors and a user-defined area per inhabitant (for example for evalua-
tions according to the EU Environmental Noise Directive).

Edit receiver assignment

With this Geo-Tool you can restore a lost receiver assignment to buildings, reas-

sign receivers to buildings as well as transfer changed building properties to the
receivers. The assignment to buildings is important so that the reflection of the own
facade is treated according to the standard.

Call GEOTOOLS | EDIT RECEIVER ASSIGNMENT.

Assign receivers *

@ Restore receiver assignment

() Change distance receiver - facade 0,01
({only for assigned receivers)

(") Mew assignment receivers to buildings
till distance from facade of [m] 0,50

(") Transfer building properties to receivers

Transfer the following properties from the buildings
|:| Receiver names

[]Floors and heights

|:| Area usage

S )

Receiver assignments can get lost, for example, if the buildings have been copied. Each
object entered in the Geo-Database has a unique object ID. The copy of a building
therefore has a higher ID. However, for the assignment between building and receiver,
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the original ID of the building was stored in the receiver properties. You can repair this
via RESTORE RECEIVER ASSIGNMENT.

You can recognize lost assignments if receivers at buildings are displayed in red instead
of green (unassigned receivers are drawn in dark yellow).

In the case of already assigned receivers, you can change the position of the receiver
via CHANGE DISTANCE RECEIVER - FACADE [M], for example, if the same receivers are to
be used for calculations according to different standards with different requirements
for position and calculation height (e.g. total noise assessment according to VDI 3722-
2).

If you have imported receivers, these are not automatically assigned to the buildings.
The assignment can be made via NEW ASSIGNMENT OF RECEIVERS TO BUILDINGS.

Use TRANSFER BUILDING PROPERTIES TO RECEIVERS to update changed building proper-
ties in the receiver properties. This concerns RECEIVER NAME, AREA USAGE and the in-
formation on FLOORS AND HEIGHTS (with this option, the object height of the receiver is
also updated from the ground floor of the assigned building).

When restoring the assignment or a new assignment, the building properties can be
transferred in the same step.

Assign text to buildings

Texts whose position cross is inside a building can be automatically assigned to any
property of the buildings.

' B \__H
I——‘l H
Buildings and texts do not have to be in the same Geo-File. Select the texts you want to

assign to the buildings.

Call BUILDING TOOLS | ASSIGN TEXT TO BUILDINGS. The assignment type ASSIGN ONE
TEXT (OVERWRITE) overwrites any existing content in the selected property. If
there are several texts in a building, the first text found will be entered as a property.

[[E] Assign text as building property = O X

Select property

Building property: Building type R e

Type of assignment: | assign one text (overwrite) V
v x @

If several texts are located in one building, they can be concentrated in one field. To do

32 43 1,357
12 1357

If, for example, several terraced houses were digitized as one building, but house
numbers or inhabitant figures are available for each building, the texts can be assigned
to the building.
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For value fields (inhabitants, dwellings) the texts are added up, for text fields (house
number, name, ...) they are output one after the other with a user-defined separator.
Existing texts are not overwritten but added. RESET FIELD AND ASSIGN MULTIPLE TEXTS
deletes existing content from the corresponding field before the new texts are as-
signed.

Transfer area usage to buildings

This Geo-Tool is used to transfer the area usage from the area usage object type to the
selected buildings.

@ Select the area usages and the buildings for which you want to define the usage
and invoke BUILDING TOOLS | TRANSFER AREA USAGE TO BUILDINGS. If no buildings
are selected, the usage will be transferred to all buildings located in one of the areas
usages.

Distribute inhabitants or dwellings

o |f you have imported inhabitant figures or the number of dwellings for areas or in

~® grids as "area usage" or "value grid", you can distribute them among all main
buildings within the areas / grids. Select the data and call BUILDING TOOLS | DISTRIBUTE
INHABITANTS AND DWELLINGS TO MAIN BUILDINGS.

Distribute inhabitants and dwellings te main buildings

Use attribute
Inhabitants
Dwellings
Calculation mode
(®) use building area (base area * number floors)
(D use building valume {ENCSSOS-EL)

J X @

Via the number of buildings per area, their floor area * number of floors or their build-
ing volume (for evaluations according to CNOSSOS-EU) the inhabitants / dwellings are
distributed. The square meters per inhabitant / dwelling are then documented in the
logbook.

Clean up wall ledges

I;| BUILDING TOOLS | CLEAN UP WALL LEDGES (Shift + M) cuts off wall ledges (for ex-
ample on terraces) or small bay windows. This allows you to prevent unnecessary
receivers for a facade noise map and thereby also reduce the calculation time.

Specify the maximum allowed width of the ledges in [m]. The maximum length is fixed
atlm.

| I 4 TN

If the wall ledge is not at the edge of the building, a point is placed instead of the ledge
to divide the facade.

Merge properties from partial buildings

When importing building data (e.g. CityGML) it can happen that buildings are subdivid-
ed into several partial buildings, but properties like road name or function ID are not
contained in all partial buildings. The GML ID from CityGML is contained in each partial
building and is automatically imported into the building name.
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To merge the properties, the Geo-Tool MERGE PROPERTIES FORM PARTIAL BUILD-

INGS needs a unique characteristic to identify the related sub-buildings. For
CityGML data, it makes sense to use the GML ID in the building name. However, you
can also select a unique key from another building property.

If a property is not unique, e.g. because two partial buildings have different values in
one property, the replacement for this (!) property is skipped and a warning is written
in the logbook.

Completing lost properties should be done before combining building parts, otherwise
properties may be lost completely.

Combine building areas

Use BUILDING TOOLS | COMBINE BUILDING AREAS (Shift + W) to combine for exam-
ple annexes to main buildings or partial buildings from a CityGML import.

Sometimes the partial buildings form a CityGML import strongly differ in height (e.g.
church tower and church nave) and should be kept as separate buildings. Sometimes
they differ little (by number of dormers, by coincidence (laser points), by multiple floor
plans under one roof, etc.) and can be combined. Still others are very specifically nest-
ed and may only be partially combined.

For this purpose, building parts that can be combined must first be grouped. You can
use a key property for this, according to which the first grouping is done, and a mini-
mum size, by which the group is reduced again and also divided.

H& Combine building areas — O x
Combine buildings
With same propetry Combine without property selection i&}
Calculation of the building height | Mean height (area weighted) v
Max. deviation to new height i[m] (@) [=4] 20,0
Combine only buildings larger than x [m?] 5,0

+ oK @

Next define how you want to determine the height of the new, combined buildings.

H& Combine building areas — O X

Combine buildings

With same propetry Combine without property selection iﬂ}

Calculation of the building height | Mean height (area weighted)
Max. deviation to new height Height Uf highest bmldln part

Combine only buildings larger tharHeight Df lowwest b'-ll|dll'lg part
Height of largest building part

v x @

In order not to always automatically combine all building parts, additionally enter a
height tolerance to the new height in [%] or in [m]. Buildings that are sorted out ac-
cording to these criteria are not combined. For the combined buildings of a group, the
properties (except building height) are determined from the largest partial building of
the group.

Starting the procedure, first the buildings will be grouped, if they match to the set-
tings, and combined.

It is not always sensible to blindly use a mean height, because in almost every inspect-
ed CityGML file we found walls and other building types which were set in front of the
facade with a fantasy height and fantasy roof type, e.g. inspired by a nearby tree. Such
errors point on photogrammetric work without any quality control.

Geo-Tools and Tools

Page ® 121/603



Manual SoundPLANnNoise 9.0

Geo-Database

In reality the shown building is one simple, rectangular flat roof building. To correct the
result, you can e.g. combine the 4 partial buildings using the setting “Height of lowest
building part” and a max. deviation of 100 m. So you will get all parts together with a
sensible height. To combine saddle roof parts, instead you should prefer “Mean height
(area weighted)” and a sensible deviation.

The areas must not overlap. Therefore, if necessary, first run the Geo-Tool "Clean up
overlapping areas".

Elevation tools

Interpolate elevations

The elevations of selected points can be interpolated linearly. For example, for

ramps if the start and end heights are known, to smooth elevation jumps within
an object or for roads and railways located in bridge areas on the terrain (see also
"Search for bridges" in "Set objects on the DGM").

Select the object, or within an object in the top view, the front view or the side view,
the points to interpolate (right-click the first point | SELECT POINT, subsequently right-
click the last point | SELECT INTERMEDIATE POINTS) and then execute ELEVATION TOOLS |
INTERPOLATE ELEVATION (Ctrl+H).

With SELECT OBJECTS VIA GEOMETRY in the Start ribbon, you can select all coordinates
below a certain elevation and then interpolate the elevation.

You can also interpolate elevations in the coordinates list in the object dialog by high-
lighting the coordinates you want to interpolate in the z-column and clicking on the
symbol or pressing Ctrl+H.

Evaluate elevation points for building height

2% This Geo-Tool evaluates all elevation points within a building floor map to deter-

mine the average elevation or the median of the elevation points and places the
difference between top elevation and ground floor in the building property “building
height”.
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Select the buildings and import the elevation data unfiltered within the building out-
lines (see "Use areas and line corridors" page 83). Then run ELEVATION TOOLS | EVALU-
ATE ELEVATION POINTS FOR BUILDING HEIGHT.

Calculate wall height from object top edges

E If the z-coordinate of noise protection walls or buildings / industrial buildings

contains the eaves height or wall top edge, this Geo-Tool calculates the wall
height by intersecting the object top edges with the terrain. The result is placed in the
object properties “wall height” or “building height”. The terrain DGM must be loaded
in the Situation.

Select the corresponding objects and choose ELEVATION TOOLS | CALCULATE WALL
HEIGHT FROM TOP EDGE. For buildings and industrial buildings, you can choose whether
the highest / lowest value of all corner points or a value averaged from all corner
points should be entered for the ground floor elevation.

For walls there are three settings that can be combined with each other.

[ calculate object height from top ed... — O x
Wall settings

[JHorizontal wall top

[]constant wall element height

[ use segment height of [m] 0,5
Option

Ignore existing wall heights

If you select HORIZONTAL WALL TOP, if necessary, an additional point will be inserted at
the end of a segment, to ensure the horizontal top of the wall. The base height of the
wall is set so that the largest possible wall area is created. CONSTANT ELEMENT HEIGHT
sets the end height of the wall elements in such a way that the element has the same
height throughout. The top edge of the object can change accordingly. USE SEGMENT
HEIGHT uses a height you specify for the individual segments stacked on top of each
other and adjusts the base height of the wall so that the segment height is a multiple
of the entered value. The remaining height between the lowest element and the DGM
is considered as a non-reflective base. The three parameters can be combined.

In addition, there is the option IGNORE EXISTING WALL HEIGHTS. This sets the wall top
edge (diffraction edge) at the height of the original z-coordinate, even if a height is al-
ready entered in the wall properties. If you deactivate the checkbox and the wall al-
ready has a wall height, the wall top edge is corrected upwards by the entered wall
height.

Take a look at the result in the 3D model or in the front view.

Interpolate elevations on bridges

The Geo-Tool ELEVATION TOOLS | INTERPOLATE ELEVATIONS ON BRIDGES interpo-
W' |ates the elevations of all bridges of all selected roads and railways between the
beginning and end of the bridge. If you have several bridges in the course of an object,
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but only want to interpolate the elevations of one bridge, select the bridge points of
the desired bridge except the bridge beginning and end points and execute the Geo-
Tool INTERPOLATE HEIGHTS (Ctrl+ H).

Smooth elevations

If the DGM is too inaccurate, some of the road sections have jumps the in eleva-
tion that result in an undesired incline addition in the emission calculation.

The elevations of the existing input points are adjusted iteratively. Call ELEVATION
TOOLS | SMOOTH ELEVATIONS and specify the number of iteration steps.

This function is also suitable for adapting a road as an animation track in the 3D
Graphics.

Bridge detection

% The Geo-Tool bridge detection (ELEVATION TOOLS | BRIDGE DETECTION) searches
for bridges in the course of roads or railways whose gradient is known. This
means that the elevation of the given coordinates will not be changed.

EE Bridge detection

Bridge detection
Min. allowed bridge length [m] EI
Min. allowed bridge height [m] 2,5

Enter the MINIMUM BRIDGE LENGTH and the MINIMUM BRIDGE HEIGHT as search criteria.
Control bridges

The logbook records where bridges were found and additionally displays the bridge
length and height.

Bridges are entered as warnings if the length over minimum height is less than half the
minimum length, one of the two slopes is consistently less than 30° or the
length/height ratio is greater than 15. All other bridges are entered as hints, with
bridges where the length/height ratio is greater than 10 but less than 15. You should at
least check the bridges that have been entered as warnings.

If the 3D Graphics window is open in addition to the logbook, the 3D view jumps to the
bridge position when you double-click on the logbook entry. The view automatically
rotates so that you can see the bridge from the side.

[ Grafik in Geodatenbank

Z}_": tf O Q |ﬁ 3D-Flan 4 {'_'? [ automatisch zentrieren [ Grundfizche / DGM anzeigen

X = 353023§,40 Y = 5423684,52 Z=270,61; Abstand: 73,1
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Other tools

Reset emissions from roads and railways

? 00 Via OTHERS | RESET EMISSION you can delete the properties for the emission
¢~ calculation for roads and railways, separated by the different emission rec-
ords (for road for example traffic data, speeds, corrections). You can keep the proper-
ties at the first point. If no objects are selected, the emissions of all roads or railways
will be reset.

Which records should be deleted? X

Traffic data - RLS-19
Speeds - RLS-19
Corrections -RL5-19

Keep emission definitions at the first coordinate

Estimate multiple reflections

Multiple reflections as correction of the emission level are included in the standards
RLS-19, RLS-90 and Schall 03:1990. Since the definition of the multiple reflection addi-
tion is standard-dependent, the multiple reflections are estimated according to the
standard set in the SoundPLAN Manager. If RLS-19 is set, buildings and reflecting noise
barriers are considered for the estimation, otherwise only buildings. For some other
older standards, multiple reflections can be estimated according to the definition in
RLS-90. Multiple reflections are estimated only for roads, not for railways.

OTHER | ESTIMATE MULTIPLE REFLECTIONS determines the parameters mean height
of the lower building (hBeb) and mean distance of the buildings (w) for parallel
buildings on both sides (a < 5°) and automatically enters them into the corresponding
fields of the emission dialog. The resulting multiple reflection addition is taken into ac-
count in the emission calculation.

va

The wall height for multiple reflection is considered for buildings / walls only above the
road level. For objects located completely above the road, this is the difference be-
tween the top edge and the z-coordinate; for objects located lower, it is the difference
between the top edge and the road level.

To determine the distance between the walls, the nearest wall in the propagation path
with a height > 1 m is used. Under certain circumstances, this could also be a retaining
wall in front of a building which is not relevant for the multiple reflection addition.

RLS-90 requires a check line for the calculation. Enter the length of this check line. Val-
ues between 10 and 50 m are sensible depending on the situation. RLS-19 does not use
a check line.

At the position where the multiple reflection addition changes, points are inserted and
assigned the property. The elevation is interpolated between the given points. At
building gaps and objects with reflection loss > 1.5 dB the addition ends.

Left: Initial Situation, right: with inserted points

Multiple reflection additions can also or additionally be entered manually in the object
dialog, Emission | Speeds, surface, ... tab.

Geo-Tools and Tools
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Already entered information can be removed from the data with OTHER | RESET
MULTIPLE REFLECTION ADDITION, this is mandatory before running the multiple
Reflection estimation again.

(%)
Ba

Separate multiple existing objects

If identical objects are present twice or more in the data, the duplicates can be

separated into different Geo-Files using the OTHER | SEPARATE MULTIPLE OBJECTS
tool. The first occurrence of the objects (by ascending object ID) remains in the original
Geo-File, a Geo-File is created for the second occurrence. If other objects are con-
tained three times in the data, the third occurrence is again saved in a new Geo-File.
After running the tool, you can go through the Geo-Files and decide which processing
state is the correct one and which data can be deleted.

By default, the duplicates are saved under the following name:

smo_1.geo - duplicate objects
smo_2.geo - objects occurring three times

Create geometry texts from properties

f_’ﬁ [Module Cartography] With this tool you can create texts from any properties of
N=/ the different object types (also for variant objects).

1585 X 4158

This tool is also helpful to check the input data. In the image above, the average daily
traffic was output as text.

Select the objects for which you want to generate a property as geometry text and call
OTHER | CREATE GEOTEXTS FROM PROPERTIES.

Create geometry texts form object p...  — O
Select object property
Object type: 4% Building w |
Property: House No. (Building properties- general) | @
Options

T
Move horizontal | vertical 0,00

Vertical alignment Centered e

1

v * @

Select the object type and the desired property. If the property is not listed in the se-
lection list, click on the gear wheel and add the desired property.

Enter the TEXT HEIGHT in [m] under OPTIONS. For area objects, all other options are
grayed out - the reference point of the text is always in the center of gravity of the ar-
ea. For line objects, you can select the VERTICAL ALIGNMENT of the geometry texts
along the line, relative to the input direction, as well as additionally MOVE the texts
VERTICALLY. For point objects, the texts are written to the right of the point by default,
and the vertical alighment is centered. You can change both the VERTICAL ALIGNMENT
and the HORIZONTAL / VERTICAL SHIFT for point objects.
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The created geometry texts "know" the object and the property from which they were
created. If a geometry text is generated again for the same object and property, the
existing text is deleted beforehand (the texts must be loaded in the Situation). This al-
lows you to run the tool multiple times without creating duplicate texts.

Regenerate new object numbers

The object number can be assigned for selected objects or for all objects contained in
the Situation using the format string.

Call OBJECT NUMBER | RENUMBER and select whether to renumber receivers,

buildings, sources, photo points or indoor sources. SoundPLAN knows the last
assigned object number of this object type and offers the next one. You can enter any
number that matches the format string. If the number does not correspond to the
format string, a message will tell you what the format string is.

Logbook and geometry check (preflight)

The logbook is an important component for checking the data. When errors or warn-
ings occur during data entry, import or data editing, the logbook docking window
opens automatically. If the logbook window is open, a ribbon is added for the actions
in the logbook.

- & [ =

Open  Clear Save Print

Logbook

The preflight tool checks the geometry in the Geo-Database for possible warn-
ings and errors that could lead to incorrect results or errors in the calculation.
Call the preflight in the Geo-Database title bar or via MISCELLANEOUS | PREFLIGHT.

When you click on a warning or error, the coordinate where the problem occurs is
highlighted with circles. Double-click to zoom in on the object.

Warnung: Steigung grofer . e ™, Nr. 3! ., ,78)
Abgebrochen: Uberpriifen Sie die Briicke bei Koordin. 5942155,09); keine Briickenbreite eingegeben
Warnung: Schwebender Schirm (Briicke) Objekt 3608534 hat nicht gentigend Koordinaten (< 3)
@ Hinweis: Kein DGM in den Daten, deshalb kiinnen keine geléndeabhingigen Prifungen durchgefiihrt werden
Geometrieprifung abgeschlossen
_____________________________________________ v

Use the right mouse button to select the level of detail for the displayed logbook en-
tries. Errors are always displayed, warnings, hints and the protocol are optional.
Display time

¥ | Show warnings
v Show hints
v Show protocel data

Load stored logbook

In the Geo-Database logbook a stored logbook of the preflight or a logbook from the
Calculation core can be loaded. This allows better control and cleanup of errors that
occur only during calculation.

Open the logbook and load the log file of the calculation run in which errors oc-
curred from the results subdirectory in the project folder. The file has the same
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name and number as the calculation run, for example RSPSxxxx.log in case of an incor-
rect single point calculation.

Overview of the shortcut keys in the Geo-Database

View

View selected objects F3
View current Geo-File F5
View current object type F6

View All Objects

Depending on previous selection,
again F3, F5 or F6

Top view F7

Front view F8

Side view F9

3D view F10

Select

Select all Ctrl+A
Clear marks Ctrl+Q
Select via line / area Ctrl+M
Select via geometry Ctrl+T
Select via properties Ctrl+F
Invert selection Ctrl+W

Edit

Copy Ctrl+C
Insert Ctrl+V
Delete Del

Undo Ctrl+Z

Save Ctrl+S
Finish object F2 or double click
Property Explorer Ctrl+E
Change Geo-File assighment Ctrl+G

Copy objects to Geo-File Shift+Ctrl+G
Convert object type Ctrl+U
Coordinate operations Shift+Ctrl+K
Rotate and move objects Shift+Ctrl+R
Create multiple copies Shift+Ctrl+M
Copy and mirror objects Shift+Ctrl+U
Assign graphics object type Shift+Ctrl+T
Angle mode on/off F11
Crosshairs on / off +

Area fills off / on

Switch off any additional mode (selection,
capture) temporarily

< | (depending on the keyboard
layout)

Delete last entered point during input Esc

DGM

Calculate DGM Ctrl+D

Set objects to DGM Shift+Ctrl+D
Include objects in DGM Alt+Ctrl+D
Geo-Tools

Filter Shift+Ctrl+F

Interpolate elevations

Ctrl+H

Divide line into sections

Shift+Ctrl+L
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Parallel object

Shift+Ctrl+P

Connect objects

Shift+Ctrl+V

Adapt road/railway course

Shift+Ctrl+S

Clean up wall ledges Shift+M
Clean up overlap areas Shift+U
Combine building areas Shift+W
Transformation

Transform to project coordinate system Shift+Ctrl+I
Transform from project coordinate system | Shift+Ctrl+A
Miscellaneous

Connection to online map services Shift+Ctrl+0
Bitmap Manager Ctrl+B

Rotate geometry

Arrow keys right / left

Zoom geometry

Page up / down

Switch on zoom mode temporarily

Shift and pressed mouse wheel

Refresh view

Ctrl+R

KML geometry export

Ctrl+K

Overview of the shortcut keys in the Geo-Database
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4 Objects and their properties

Each object type has specific predefined properties. For example, the traffic data for
roads or the number of inhabitants and the reflection properties for buildings. Apart
from these properties, you can add your own free properties and thus enter or import
additional information about the objects, see "Free properties of the objects" (page
216).

Some objects, especially the noise sources, noise barriers and ground effects, have
special standard-dependent properties. For more information, please refer to the rele-
vant standards.

= Road axes

Roads are linear noise emitters. The road axis is entered with the x and y coordinates
and the elevation of the road surface above sea level. The width of the roadway and
the distance between the emission bands are defined in the tab cross section. The ele-
vation of the emissions bands is automatically calculated from the elevation of the
road axis, according to used standard and is considered for the propagation calcula-
tion.

Road properties

Road (187341)

MName: |A4 L I NG|
Geo-File: 003_Kartierungspflichtige Strafen BUB VBUS RLS-19 ~
Graphic object ID Stralfie v| £

* Properties

Gradient: -0.2%

Section: | ID: |1 Kilometer index 23,500 o T
Diriving on right zide

General  Emission "CNOSSOS-EU: 2021/2015" Cross-section Bridge  Free properties

Source group: Federal Highway v+ = [/

Emission "CNOSS0S-EU: 2021 /2015"
calculated from traffic data

d(6-18h) e(18-22h) n{22-6h)
Lw'Aeg/dB(A) 94,89 93,20 90,48
Kilometer indication

Kilometer index 23,500 ascending ~

calulated O Reference axis O

Cross-section

own definition

Road axes
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Road properties include the emission calculation as well as other features such as kil-
ometer post, cross-section, and bridge definition. The emission parameters differ de-
pending on the used standard.

Name, section and group

The NAME describes the object, the SECTION NAME is used to further describe sections
of a road. Both are displayed in the road emission documentation. The SECTION ID can
be used to assign a unique key to road sections for the assignment of traffic data to al-
ready entered roads. The road name can only be entered at the first coordinate of a
road. If the road name changes in the course, please define a new road.

With the group assignment, roads can be assigned to SOURCE GROUPS, e.g. roads un-
der different road authorities, see "Using the group assignment of sources" (page 187).

Stationing and reference axis

The stationing (kilometer post) is used in the SoundPLAN Spreadsheet, the road emis-
sion documentation and in Wall Design and can be displayed in the Graphics, if desired
together with the reference kilometer of a noise barrier. [Cartography]

km 0+300
km 0+350
km 0+409

] )
7% $29% AT o3 030 26
Y o ~0 -~ -~ - OF —

IK i o401 ol

t ﬁ\'g
A kilometer post is assigned to each road coordinate and the further course in input di-
rection (descending or ascending). You can enter the kilometers manually for each
point or let SoundPLAN calculate them automatically, optionally setting an initial kilo-
meter. For automatic calculation, activate the check mark CALCULATED. As the road
sections are included in the kilometer calculation as straight lines, there may be dis-
crepancies between the calculation in SoundPLAN and the reality. If necessary, switch
off the automatic calculation in between and enter a corrected value. The automatic
calculation is continued using the manually entered value.

|

| km post automatically calculated

~

km post defined ‘ e / N\ N { km post defined |
/,/’ \ \\ -
~ A\ T
b & b W N ™ ‘ -
A A A A A A e A
[= [=] [=1 P — () %] [
[=] P [(=] + (=] Bt o a
=] =3 © © ~ ~ =] R

>> Turn on the display of the properties for the roads in the Object Manager, then
among other things the kilometer will be displayed .

For the output of the kilometer and the orthogonal distance receiver/road axis in the
Spreadsheet and for the display in the Graphics, a road axis must be defined as REFER-
ENCE AXIS . Activate the check mark at the first point of the polyline.

If a reference axis is defined, it is automatically loaded in the Spreadsheet. If you want
to load a reference axis later, use FILE | ADD ADDITIONAL COLUMNS | COLUMNS WITH
ADDITIONAL INFORMATION. Use FILE | TABLE CONTENTS to select another file (Situation
or Geo-File) that contains the reference axis.
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Cross section and road width

General Emission "RLS-90"  Cross-section  Bridge

Definition
7.60/2,0047 50 (RO 20 ~ >
Single emizsion band [l
left right
Lane width [m]

Distance emission band [m]
Central reservation width [m]

Roads are digitized as polylines, whereby the road axis is entered. For the calculation,
the traffic is distributed to the two outer lanes via the DISTANCE EMISSION BAND left /
right.

Direction of the master alignment

A

' } : t t
: o
/ N N Distance of left N ' N Distance of right . . \
- - . ' - . .

emission band emission band
T = ]

Left lane width - Central - Right lane width
Treservation, o
* width -

Either select one of the predefined cross sections from the selection list or enter the
distances in the corresponding fields. The road cross sections can also be asymmet-
rical, for example to define turning lanes or roads with three lanes.

Master alignment Master alignment Master alignment
' ' '

A | LR T S A | ot
TN S . N A HEFERAY
. . ; . . . .
Distance of emission bands Distance of emission bands Distance of emission bands

Examples of different cross sections and the spacing of the outer lane centers.

The ROAD WIDTH is important for the standards where the roads are included as hard
surfaces in the propagation calculation. With the setting CREATE GROUND EFFECT AREAS
FROM ROAD SURFACES (Calculation run properties, tab settings), all roads are automati-
cally regarded as hard ground without the need to enter ground effect areas.

The lane width is also used for the display of the roads in the Graphics.

The location and elevation of the road edges above sea level can be included in the
digital ground model; elevation points within the road bands are omitted from the
meshing so that the emission line cannot be below the terrain.

DGM meshing with road edges, elevation points within the road band are omitted

The CENTRAL RESERVATION is added symmetrically to the right and left of the input axis.

Change road cross-section graphically: When a road is selected, you can manually
move the emission bands and the road edge. Emission and edge lines themselves are
not displayed "selected", but the cursor changes to the move arrow. The emission or
edge line is moved on the angle bisector between the previous and following point.
The width of the road or the emission line is automatically adjusted as well. If HIGH-
LIGHTED is selected for the road, the road band is also displayed as an area.

Road axes

Page ® 133/603



Manual SoundPLANnNoise 9.0
Objects and their properties

Hold down the Shift key to move road edge and emission line independently.
Single emission band

If you do not want the emission to be split between two emission bands, jump to

the first coordinate in the navigation bar of the properties dialog and activate
SINGLE EMISSION BAND. Roads with one emission line cannot be continued as roads
with two emission lines. In such cases, a new road must be defined. Therefore, SINGLE
EMISSION BAND is only active at the first road point.

Enter the LANE WIDTH to the left and to the right, which will be evaluated for the
ground effects and the graphical display.

Emission calculation road

The input for the emission calculation differs depending on the used standard, for ex-
ample different vehicle types or corrections. The emission height is evaluated auto-
matically according to the standard.

The emission level is calculated from the traffic data. In some (old) standards, it can be
entered directly in the corresponding fields.

At road points where the emission changes due to changes in traffic volume, speeds,
etc., the changed emission properties are stored. All properties that do not change are
still valid. The emission definition is valid until a new change is stored or at the end of
the road.

For roads with two emission bands, SoundPLAN assumes that the emission is distribut-
ed evenly between the two emission bands. If this is not the case, please digitize the
two emission bands separately and specify “single emission band” in the road proper-
ties.

Enter traffic data, speeds and corrections in the Emission card. The number of time
slices is set in the OPTIONS (File ribbon).

Depending on the used calculation standard, different entry fields are displayed with
the parameters needed for this standard. Please read the standard for details on the
individual standards.

For NMPB 2008 the Nord 2000 road can be selected as emission standard. This way it
is possible to define own vehicle types with corresponding emission coefficients (for
example to define 2-stroke and 4-stroke driven motor rickshaws for Southeast Asia).
Please refer to the Nord 2000 road documentation (https://forcetechnology.com/en/-
/media/force-technology-media/pdf-files/projects/nord2000/nord2000-users-guide-
road).
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Entry of the traffic volume

General Emission "CNOSS0S-EU Road: 2015 Crosssection  Bridge  Free properties

Traffic | Speeds, toad suface

Enlty type Vehvh manualy (3] -
[ Orewap hatlic ADT [Veh/2dh] 20336

Velvhie) pldiE]  Vehhs) plelz]  Veh/hir) plnl]

voma0 [NOREI 530 MGG, o7, NG|

Vehhid]  pldi]  Vehhlel plelld]  Wehhin)  pilx] ~
1 - Light motor vehicles 12030 [NERG o7 o NERE| s394
2 - Medium heavy vehicles 1901 1200 1032 10 33 50
3-Heawy vehicles 108 70 488 50 B27 50 o
Lutheq 18 (822N nizzen
() g5 7805 7789

Check ONE-WAY TRAFFIC if a road is defined with a single emission band (either one-
way road or separate roads for each direction) and select whether all traffic on this
road flows IN or VERSUS ENTRY DIRECTION. This is important for standards where differ-
ent gradient and slope formulas are used in the emission calculation.

For a road with two emission bands, the traffic is divided symmetrically, meaning that
half of the traffic flows uphill and the other half flows downhill.

Gradient or slope are determined from the coordinates and displayed in blue text at
the top right. For some standards, the slope can also be set manually in the second
tab.

The information whether left or right traffic is in force in a country is important for
roads with two emission bands to assign the correct emission band to the uphill or
downhill gradient (program setting in the options). For your information, the setting is
displayed in blue letters in the upper right corner of the dialog.

Parameters for emission calculation
ADT [vehicles/24h]: Average daily traffic volume

Vehicles/h: Traffic volume per hour for each of the time slices in total or separately for
different vehicle types.

k: Factors for the calculation of the hourly traffic volume from the ADT:
k*ADT=vehicles/h for each of the time slices

p[%]: Portion of the selected vehicle type at the total traffic volume per time slice.

Road day histogram: The factors for typical road types are stored in the “Road day his-
togram library” (page 232). There you can add any kind of time sequences of the traffic
volume.

Entry type

Define the entry type with the selection list (the number in brackets indicates the
number of the record; this is relevant for the import of traffic data):

Road Day Higtogram Library + ADT [0 L

Road Day Histogram Librar + 407 (0]

Percentages manually on &A0T 1]

Yehk from Day Hiztogram Libram (2]

Yehth manually [3)

Road day histogram library + ADT + heawy veh. percentage [4)

Road Day Histogram Library + ADT (0)

The distribution of the traffic volume over time originates from the road day histogram
library; the average daily traffic (ADT) is entered manually or imported.

Road axes
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You will only see the library elements compatible to the selected emission standard.
Press the button >> and open the library to edit elements, enter new elements or copy
elements from another library.

Portion of the ADT manually (1)

The portions of the ADT are entered as factors and the heavy traffic portion is entered
in per cent.

If a road type of the road day histogram library has been selected, the hourly distribu-
tion is averaged to the time slices and converted into factors.

Vehicle/h from the industry day histogram library (2)

For investigations of the traffic at industrial facilities or the traffic lanes of a parking lot
a day histogram from the industry day histogram library can be assigned to each vehi-
cle type. If you want to add elements to the industry day histogram library, click on the
double arrow next to OPEN DAY HISTOGRAM LIBRARY.

Vehicle/h manually (3)

Enter the vehicles per hour for each vehicle type and each time slice or the total num-
ber of vehicles per time slice and the percentage of the vehicle types.

Road Day Histogram Library + ADT + HT (4)

Nearly the same as the entry type road day histogram library + ADT, but here you can
correct the global portion of the traffic parts (e.g. portion of heavy traffic). The day his-
tograms of the different vehicle types are scaled respectively i.e. multiplied by a suita-
ble factor.

There are two additional entry types for CRTN (UK): 12, 4, 8, and 18-hour data.

The entry dialog shows only the L10-emission values. The calculation of Leqg-values is
performed during the noise propagation calculation since it depends on the L10-value
at the receiver.

Input of speed, road surface and additions

General | Emission "CNOS505 £ Road: 2015"! Cross-section  Bridge  Free properties

Traffic  Speeds, road sulface
Vehicle speeds and acceleration
Vohiles lype Vi Vel Vil Osd Ts -
Bl fkm/n) bl %] [months]
cant 1300 1300 1300 00 0D
catz 1000 1000 1000 {60 iop
Ca 800 800 800 00 0D
Caids 1300 1300 1300 00 0D v
Fioad surface
LI - Tayer Z04B PP

Temperature (i ['T]

Lutheg diES) e(1822h)  n(226h)
48(8) 8690 G450 8339

Enter the additional parameters for the calculation of the emission level in the fields of
the next tab index card.

The SPEED is defined for each vehicle type and time slice. All other parameters (e.g.
driving conditions, studded tyres, corrections for different road surfaces, age of road
surface) are standard dependent, please read the standard.

The displayed emission levels for the selected time slices are the average levels over
the hours of the time slice. For the entry types where the road day histogram library is
used, the emission is stored per hour, so that you can select assessments with any as-
sessment time slice definition.

CoRTN Australia (North South Wales)

The emission input gives the user the possibility to split the emission of the trucks over
three source lines with user definable heights. The split is defined in the column Traffic
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[%]. With the column C[dB] the user can apply a correction for each source line to con-
sider for example corrections due to measurements.

Multiple reflections

According to RLS-90 and RLS-19, MULTIPLE REFLECTIONS in street canyons can be taken
into account by an addition to the emission level (Drefl). In some other older stand-
ards, multiple reflections can be entered similarly to the definition in RLS-90.

The multiple reflections can be estimated automatically for larger areas using the Geo-
Tool "Estimate multiple reflections" (page 125) if the multiple reflection addition is in-
cluded in the emission dialog of the standard.

Multiple reflection addition according to RLS-90

Enter the average height of the walls on the lower side of the road (hBeb[m]), the dis-
tance between the walls (w[m]) and absorbing for absorbing linings of barriers or re-
flecting for reflecting walls.

Reflective: Drefi = 4 * Hgen / W =< 3.2 dB
Absorbent: Dyei = 2 * Hgep / W =< 1.6 dB

Make sure that the propagation calculation only contains the 1st reflection if you as-
sign multiple reflections to the emission level via this addition.

Multiple reflection addition according to RLS-19

For calculations according to RLS-19, the 2nd reflection order must be considered. The
definition of the multiple reflection addition has been adjusted accordingly. Multiple
reflections may only be used if the angle of the opposing buildings / reflecting walls is <
5° to the road axis. The multiple reflection addition is assigned up to a distance of 100
m between the reflecting surfaces.

Drei=2 * Hgeb / W =< 1.6 dB
Gradient addition
The slope is usually calculated from the coordinates of the road.

>> Since, depending on the standard, the slope may lead to high additions and thus
to incorrect calculation results, the slope is visualized in the Geo-Database
(switch on the road properties):

3 g
= o

‘;[ < < !1_' »
- : =

The Calculation core returns a warning message when the gradient exceeds 30%. Also
use SELECT OBJECTS BY GEOMETRY to find sections with implausible gradient.

For the propagation calculation gradients can be averaged over a user-defined dis-
tance.

Road emission documentation

E The emission calculation is documented in the Miscellaneous ribbon. The output
format of this table cannot be changed. You can preview and print the emission
table for all roads or only for selected roads.

Road axes
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[IH Preview - o 4
Vehicles. Traffic values Speed Road surface Gradient Emission level
Station ADT type day | evening | night day | evening | night ID | Temp.Air [ Min/Max day evening night
km Veh/24h veh/h | Veh/h | veh/h | [km/h] | [km/h] | [km/h] [l % dB(A) dB(A dB(A)
B96. Traffic direction: Both directions
0+000 12820 1 753 495 117 50 50 s0| 2 100 -4,7/63 |809-818|78,4-789|73,0-739
2 22 7 4 50 50 50
3 28 9 5 50 50 50
4a 9 9 50 50 50
ab - - - - - -
04518 12820 1 753 495 117 50 50 s0| 1 100 61/86 |[84,0-845(81,4-818|76,1-76,7
2 22 7 4 50 50 50
3 28 9 5 50 50 50
4a 9 9 - 50 50 50
ab - - - - -

When calculating road noise, a table with the emission parameters is stored, which is
displayed in the Result Tables in the tab "Roads".

Road bridge

The bridge definition uses its own tab index card. Activate the check box bridge at the
first coordinate of the bridge and enter the distance between the axis and the bridge
edge (left and right from the axis) and, if necessary, the height of a screen on the
bridge relative to the gradient.

Master alignment

Distance to the bridge edge

Distance to the bridge edge
left right

o

Height of a screen on the bridge
above gradient left
Height of a screen on the bridge
above gradient right

|

Bridge cross section

Deactivate the bridge check box at the end of the bridge again.

The bridge surface is calculated at a right angle to the master alignment. If this doesn't
correspond to the actual situation, the bridge must be prolonged.

Emission/Stationienung | Emission "ALS-90" | Querschnitt |/

Briicke
Briickendicke [m] 05
links techts
Abstand zur Briickenkante [m] 325 325
Hihe Briickenvand uiber Gradiente m] 080 080
Korstarte Elementhohe
Reflesionseigenschaften (inks Wand) Reflexicnseigenschaften rechte Wand)
@ Einzablwertt () Absorplionsspekinm @ @ Einzahlwert () Absorptionsspektrum @
Reflesionsverlust  Absorptions-  Reflesions: Reflesionsverlust  Absorptions-  Fieflesions-
(48] kosff, koeff [d6] koeff koeff
Irinen 10 0,205 0794 Irnen \ 0,206 0734
Aulben 10 0,206 0734 Auben 10 0206 0734

Please observe the following characteristics:
e Elevations below the bridge are recognized as terrain for the DGM calculation.
e Bridge bottom and bridge thickness are not reflective (except for ASJ Japan).

o |f CREATE GROUND EFFECT AREAS FROM ROAD SURFACES is checked in the calculation
run properties, the bridge surface is recognized as hard surface.

Bridges are displayed in green in the Geo-Database.
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Bridge modeling

In case you must model bridges for multiple single lane roads, SoundPLAN expects the
bridge definition for each lane. The individual bridges should overlap if it is one bridge
in the model.

Bridge wall

You can enter walls on bridges in the bridge tab index card. If noise protection walls
come from outside the bridge and continue on the bridge you are more flexible if you
define only the bridge plate and enter the wall outside the bridge and a wall on the
bridge as one noise protection wall, on the bridge with the characteristics WALL FLOATS
ABOVE GROUND see "Wall properties" (page 196).

The reflection properties of bridge walls correspond to those of the noise barrier. For
the spectral assessment of reflection losses (only for standards supporting frequency-
dependent calculations), the absorption spectra from the library are used.

Maximum level road

LMAX-ROAD: This represents a maximum noise level of a single vehicle pass by (in gen-
eral a truck). Depending on the receiver location the maximum noise level can be
caused by different roads. At present, Lmax-road exists only for certain standards, e.g.
"Statens planverk report no. 48; 1980" and "Road Traffic Noise - Nordic Pred. Method;
1996", as well as "Nord 2000".

@ Signal - junction addition only RLS-90

The signal addition accounts for the increased annoyance of traffic noise close to a
traffic signal. As the physical effect is hardly measurable, the addition is very question-
able. However, as it is part of the RLS 90, it is part of SoundPLAN.

Depending on the distance between the receiver and the traffic signal, the addition is
between 1 and 3 dB(A).

The signal object is placed at any position within the junction at the same elevation as
the road (e.g. using “capture coordinate” on a coordinate in the intersection).

* Traffic light (513)

Mame: Jamaica Road / Kingsland Road | 4 4 B Bl @

Geo-File: 003 Roads Analysis| V|
Drefinition 30,0m
Operation time: day + night ~

Decigive signal paints

Signal 36266, 6642977707
Signal 36258 64/23777 45
Signal 36264,92/29773.90
Signal 36258, 13/23780,05

- 14 44 94 B B B o= X
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Specify the operation hours of the traffic light: daytime (6 a.m. to 10 p.m.), nighttime
(10 p.m. to 6 a.m.), or daytime and nighttime.

Enter the intersection points in the preview box to the right at the intersections of the
outer traffic lanes (emission lines). For T-junctions please enter also four signal marks.

On the basis of the signal marks the roads concerned are determined during the calcu-
lation within a horizontal distance of 5 m and a vertical distance of 2 m.

The intersection addition is assigned if the 3-dimensional distance between the near-
est signal mark and the receiver is within the following intervals:

om to 40 m => +3.0dB(A)
from 40m to 70 m => +2.0dB(A)
from 70 m to 100 m => +1.0dB(A)

All roads connected with the traffic light by the signal marks get the addition of the
nearest signal mark.

Delete signal marks: click on the signal mark in the list and press the delete key.

4 Junction CNOSSOS-EU based standards and RLS-19

The junction correction accounts for the increased annoyance of traffic noise caused
by starting and braking at traffic light-controlled junctions and roundabouts. The cor-
rection is added to the emission level of the road depending on the distance to the
junction. up to a distance of 100 m (CNOSSOS-EU, BUB) / 120 m (RLS-19).

Set the junctions at the same elevation as the road at the intersections of the road
emission lines.

Kind of junction
() Crossing with traffic lights

(® Roundabout
(O Other junction

30,0m

‘Operation time
Day _/_(_/—’—‘__f)
Night

Search roads

within the radius of [m]

-
-
vertical tolerance [m] :

The KIND OF JUNCTION determines the distance-dependent addition KKT. Other junc-
tions do not get an addition but can be entered for documentation purposes.

The preview window highlights the emission lines for which this junction contributes to
a distance-based addition in the calculation. For the additions to be found for the full
length, the roads must be present as one object. If necessary, use the Geo-Tool CON-
NECT LINES to connect road segments.

According to the standards, the junctions must be entered at each intersection of
crossing or merging emission lines. However, as an approximation, you can also set
one junction and increase the radius accordingly. The accepted error is in the distance
of the junction object from the actual intersection of the emission bands.

However, you must check whether roads near the junction that should not be consid-
ered, for example the bypass of a roundabout or a parallel road, are actually not taken
into account. If this is the case, you must work in more detail.

The road segment that is closer to the junction is considered for the junction correc-
tion. Make sure, that the first and last point of the roundabout are centered between
two merging roads.

Page ¢ 140/603

Junction CNOSSOS-EU based standards and RLS-19



Manual SoundPLANnNoise 9.0
Objects and their properties

If necessary, you may need to split the roundabout between two merging roads and
connect them at the original beginning of the road.

For traffic light-controlled intersections, you can restrict the operating time to specific
emission time slices. Normally, the traffic light should be in operation during the day
and at night to represent the "worst case".

Change the values for searching for emission lines WITHIN A RADIUS / WITHIN A VERTI-
CAL TOLERANCE to influence the automatically found emission lines, for example if

e the junction is not exactly on the intersection of the emission lines,
e the emission lines do not intersect,

e the elevation of the intersecting / merging emission lines is different,

the bypass of a roundabout or a parallel road must not be considered,
e Emission lines of an overpass or underpass are not to be considered.

The junction correction is documented in the road documentation in the Geo-Database
and in the result tables in the tab Roads.

@ Parking lots

Parking lots are area sources with a uniform sound power. Enter the outside border
with the elevation of the asphaltic surface. SoundPLAN adds 0.5 meters for the source
height above the terrain. The parking lot is triangulated at calculation time.

If a parking lot is used by different vehicle types or if the number of parking moves is
not uniform, subdivide the parking lot into smaller homogeneous units, for example
with the Geo-Tool “Divide areas”.

Enter a NAME and, if necessary, an OBJECT NUMBER for sorting, see "Object numbering"
(page 39).

Entries in the tab Notes are written to the comment column in the results tables (source or
parking lot table).

With the group assignment parking lots with emission according to parking lot study
2007 can be assigned to SOURCE GROUPS, see "Using the group assignment of sources"
(page 187).

Calculation of emission levels of parking lots

Depending on the selected propagation calculation, the emission is calculated accord-
ing to RLS-19, RLS 90 or Bavarian parking lot study (all other calculation methods). For
the Bavarian parking lot study, the propagation is calculated according to the selected
standard. It is not possible to mix the calculation standards (parking lot A according to
RLS-19, parking lot B according to the Bavarian study).

Parking lot RLS-19, RLS-90

This procedure is usually used for public parking lots and for an assessment according
to the 16th and 18th German federal immission regulation.

Parking lots
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RL5-19 Notes Free properties

(®) Emission levels calculated () Emissions levels set

Mumber of parking bays
parking bay Parking lotatschool

Mumber of moves (per parking bay and hour)
(®) Time histogram [E/h]

Parking lot at schoal ~| I b
k]

Eh

movements/h  movements/h
6-22h 22-6h u

0,000 0,000 w

Addition PT [dE] for parking lot type acc. Tab. &: 402 4 8 & 11 1 17 m =
Car parking lots ~ | (0,0

Lw for one movement per hour

Lw, ref [dB{A)] = 50,48

The traffic volume of a parking lot is entered with the number of parking bays and the
movements per parking bay and hour. The number of movements can be defined by a
day histogram in events per hour or by the movements per time slice day and night.

If the movements are entered for each time slice, the resulting emission level is output
for each time slice. If a day histogram is used, the number of parking movements is
taken from the day histogram during the calculation.

Parking in and out = 1 parking process = 2 parking movements

The ADDITION FOR THE PARKING LOT TYPE considers the different emissions of the vehi-

cle types:
Car parking: 0dB
Motorcycle parking: 5dB
Truck and bus parking: 10dB

The emission level of the parking lot is automatically increased by these values when
you select one of these parking lot types. The user-defined selection allows to enter
and document your own values.

Parking lot study 2007

The 6™ revised edition of the parking lot study “Recommendations for the Calculation
of Sound Emissions of Parking Areas, Motorcar Centers and Bus Stations as well as of
Multi-Storey Car Parks and Underground Car Parks” published by the Bavarian
Landesamt fir Umwelt provides calculation methods to determine the emissions of
parking lots. The document <can be downloaded from the web
(www.laerm.ch/dokumente/Parking Area Noise.pdf).

Hint: In this manual and in SoundPLAN we use the terms "parking lot" and "parking
bay" instead of "parking area" and "car park".

Parking in and out = 1 parking process = 2 parking movements

The emissions depend on the type of vehicles, the number of parking moves during the
different time slices, the behavior of the parking lot users and other noise on the park-
ing lot (e.g. rattling of the shopping trolleys).

The parking lot study 2007 provides the calculation methods "integrated method" and
"separated method".

he general case (,integrated method“) assesses the driving lanes as part of the overall
noise emission level. This method calculates levels "on the save side".

The special case (,,separated method“) discounts the driving lanes from the parking lot
and requests they be modeled separately as line sources or roads. The results of this
method are lower or equal to the general case. This method is often used for big park-
ing lots or if a parking lot can be divided into separate parts.

The base value for one car parking move per parking bay and hour is a sound power of
Lwo = 63 dB(A). Additions for the parking lot type Kpa, noise peak K, (e.g. German TA-
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Larm), driving lanes Kp and the road surface Ksio (both parameters only for the com-
bined method) are added.

The displayed Ref. Lw is calculated according to the formula
Ref. Lw = 63 + KPA + KI + KD + KStrO + 10*log (B)

The number of parking movements N is considered from the day histogram during the
calculation.

LFU Bayern 2007 Motes  Free properties

Parking lot type Restaurants ~ KPA [dE] 3,00
low noise shopping trolley KI [dB] 4,00
Unit B0 1sqm net restaurant area ~ KD [d] 3,01
KStro [dE] 0,50
Base B f=0,250 Ref. Lw [dB(A)] 93,51
Road surface Concrete paving, joints <=3mm ~ River Restaurant
Time histogram River Restaurant v o
0
Time histogram is referring to one event (one parking move) per  _ g5

base unit B0 and hour! [E/h] = -
o002

() Center frequency {500 Hz) B

(®) Typical spectrum (starting car) ez os 8 n . o8z
O Own spectrum

undefined .
[l separated method (driving lanes separately modeled) 0

=
[[] own correction KT instead of default value [dE] s =
-
Maximum level [dB(A)] 20
Uncertainty of Leg emission a
lelph 25 SO0 2000 3000

Standard deviation for Lw Sigma [dE] Frmqumncy (]

According to the selected PARKING LOT TYPE the addition for the parking lot type (Kpa)
and for impulsiveness (if present) are automatically added.

The reference value BASE B defines the size of the parking lot. Hereby the UNIT By
should be noted. The UNIT By is preset by the parking lot type (1 parking bay, m2 sales
area, m2 restaurant area or 1 bed) but can generally be changed to1l parking bay. The
number of the parking bays of the total parking lot is f*B; f is a prescribed value of the
parking lot study.

The formula for calculating the noise emission of parking lots includes the adjustment
factor "f". It is a conversion factor that relates the number of parking movements,
which depends on the size of the facility in question, to the number of assigned parking
bays.

This factor is needed because the authors of the parking lot study considered a broad
spectrum of different parking lots (documented in the parking lot study) and found out
that the number of vehicles is not always linked to the number of parking bays. Super-
markets often have more parking bays than they need. This way the parking lot looks
empty, and people think they won’t have to spend much time at the supermarket
checkout. The unit “m?sales area” is much more suitable in this case.

Regardless of the parking lot type you can always choose the base unit “1 parking bay”
if the factor f does not fit to the parking lot in question.

The selection of the ROAD SURFACE (this is the surface of the driving lanes, not the sur-
face of the parking bays) defines the addition Kso.

The traffic volume is defined with a day histogram in events per hour (E/h). The values
refer to the number of parking moves per unit Bo and hour. One parking action (into a
parking bay and out of the parking bay) is 2 parking moves.

Example: By = 1 parking bay: the values of the day histogram set how many park-
ing moves take place on each parking bay in one hour.

By = 1m? net sales area: The values of the day histogram set how many
parking moves take place per m? sales area and hour.

The estimated values from the parking lot study (table 33) can be entered directly into
the time histogram.

Parking lots
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The parking lot can be calculated with a CENTER FREQUENCY of 500 Hz, a TYPICAL SPEC-
TRUM, or an OWN SPECTRUM.

TYPICAL SPECTRUM refers to a frequency spectrum for "starting car" normalized to the
reference level of 63 dB(A).

63 125 250 | 500 1 2 4 8 16
Sum Hz Hz Hz Hz kHz kHz kHz kHz kHz
dB(A) |63,00 46,34 | 57,94 | 50,44 | 54,94 | 55,04 | 55,44 | 52,74 | 46,54 | 33,74

Activate the check mark SEPARATED METHOD to change to the special case calculation
which doesn’t include a surcharge for the driving lanes (Kp + Kstro).

In this case you need to model the driving lanes and the additions for the surface of
the lanes separately. Either use the object types road or line source. The propagation
calculation is done according to the selected road or industry standard (the parking lot
study refers to RLS-90 and ISO 9613-2). For a line source, you can use, for example,
emissions of Lwa = 47.8 dB(A)/m for cars (referring to the RLS-90) or Lwa = 63 dB(A)/m
for trucks and busses according to the Hessian truck study 2005. You can enter the
driving lanes on top of the parking lot, it is not necessary to cut them out from the
parking lot.

Activate the check mark OWN CORRECTION KI INSTEAD OF DEFAULT VALUE if the addition
for the noise peak does not equal the default values from the parking lot study.

In the STANDARD DEVIATION FOR LW SIGMA field, you can enter a value for the
“Estimating the uncertainty of a prognosis“(page 163).

The right-hand part of the dialog shows the additions and visualizes the day histogram
and the spectrum. The day histogram is not included in the displayed sound power (Ref
Lw) and is therefore only an intermediate value for the calculations.

Enter the parking lot surfaces additionally as ground effect areas.
Additions

Additions for parking lot type and noise peak:

Addition in dB(A)
Parking lot type
Kea K,
Car parking lots
P+R parkings, parkings at house estates, visitors and 0 4
staff parkings, parkings at the city border
Parking lots at shopping centers
Normal shopping trolley on asphalt 3 4
Normal shopping trolley on cobbles 5 4
Low noise shopping trolley on asphalt 3 4
Low noise shopping trolley on cobbles 3 4
Parking lots at discotheques (incl. noise from talking 4 4
and car radios)
Restaurants 3
Fast food restaurants 4 4
Central bus stops
Busses with diesel engine 10 4
Busses with natural gas engine 7 3
Parking lots for trucks 14 4
Parking lots for motorbikes 3 4

The traffic is calculated according to:
Ko = 2,5:Ig (f-B - 9) [dB(A)] forf-B>10
Ko = 0 dB(A) forf-B<10
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Additions for parking lot surfaces:

Additions Kstro in dB(A)
Lane surface Integrated Separated
method *) method **)
Asphaltic lanes
Concrete paving with joints <3 mm 0,5% 1,0
Concrete paving with joints >3 mm 1,0% 15
Water bound surface (gravel) 2,5 4,0
Natural stone paving 3,0 5,0

*) Not for parking lots at shopping centers
**) The addition must be taken into account for the separate modeling of the driving lanes

Maximum level parking lot

Enter the maximum level to calculate the Lmax of a parking lot. Make sure that the
Lmax is defined in the used assessment library element and check mark Lmax industry
in the tab index card "assessment" in the run properties of the calculation kernel.

The Bavarian parking lot study includes information on typical maximum levels at park-

ing lots:
I-WA,max in dB(A)

Accelerated . . Closing Noise from
Closing doors | tail gate/ boot | compressed

pass-by . .

lid air
Car 92,5 97,5 99,5 -
Motorbike 98,5 - - -
Bus 105,5 96,5 - 102,5

Truck *) 103,5 98,5 (100) - 103,5(110)

*) The values in brackets are added from the Hessian truck study 2005

< Railways

The track master alignment is entered with the coordinates and the elevation of the
rail head as reference elevation.

Rail head - Track axis Rail head
d 2 |
A TR

¥ . X l 1 / ~20cm
BN P A iR Y . ~
R NE S Track bed 40-50cm
! Fack W v e
|

.
H .
]

R NGRS ) WS
The emission elevation(s) are calculated from the elevation of the rail head according
to the terms in the standard.

Multiple Tracks

Multiple tracks are defined as a set of single track railway lines. Enter geometry and
properties for one track first, duplicate the track with the Geo-Tool "Create a parallel
object" and adjust the number of trains for the duplicated tracks.
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Railway properties

¢ Emission "FTA / FRA - HSGT; 205" Bridge

Track No Direction |Designlown

Graup: loc:al railveays vk = a

Emission "FTA / FRA - HSG T 2008"
calculated

[dB(A)]  d(6-22h)  ni22-Eh)
LmE 78.2 785

Kilometer indic ation

Kilometer index 2510 ascending ~

calculated O FRieference axis

Position of the DGM edges when including the track bed in the DGM calculation

Wertical distance belaw rail tap [m]
Huorizantal distance from brack awis [m] (half the track bed width) 1.80

Aside from the emission level calculation with the vehicle and track specific correction
factors you also define the kilometer posts, the definition as reference axis as well as
the DGM parameters in the railway properties.

With the group assignment, railways can be assigned to SOURCE GROUPS, see "Using
the group assignment of sources" (page 187).

For the documentation of the emission calculation, you can enter the name of the
railway, the track number, the direction and the status present or future.

The rail track can be included in the calculation of the digital ground model. You need
two additional DGM parameters for this, see "Embankment alignment for road and
railway in the DGM" (page 254).

Stationing and reference axis

The km post is used in the SoundPLAN Spreadsheet, in the railway emission documen-
tation in the Geo-Database (DOCUMENTATION -> RAILWAY) emission table of roads and
in Wall Design and can be displayed in the Graphics, if desired, together with the ref-
erence kilometer of a noise protection wall (Cartography).

,/}y

00557

[
w
+
2]
(=]
(=]

A kilometer post is assigned to each road coordinate together with the direction (as-
cending or descending). You can enter the kilometer post manually or let SoundPLAN
calculate the distances. Activate the check box CALCULATED for the automatic calcula-
tion. As line objects are entered as straight lines in SoundPLAN, there might be differ-
ences between the calculation and the real world. Deactivate the automatic calcula-
tion in the course of the road entry, if needed, and enter a correct value. The automat-
ic calculation is continued with the manually entered value.

km post automatically calculated ‘

km post defined e / A Ny “~ km post defined
&t & & ( -
e i i + 1
—_ - - - - - - -
o [=] [=} T - [ w w
=] & © 4= © & o a1
=] © © © ~ ~ o N
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>> Turn on the display of the properties for the railways in the Object Manager to
display the kilometer.

For the output of the kilometer and the orthogonal distance receiver/railway in the
Spreadsheet and for the display in the Graphics, a railway must be defined as REFER-
ENCE AXIS . Activate the check mark at the first point of the polyline.

If a reference axis is defined, it is automatically loaded in the Spreadsheet. If you want
to load a reference axis later, use FILE | ADD ADDITIONAL COLUMNS | COLUMNS WITH
ADDITIONAL INFORMATION. Use FILE | TABLE CONTENTS to select another file (Situation
or Geo-File) that contains the reference axis.

Railway emission calculation

The parameters for the emission calculation differ depending on the used standard, for
example different train types, emission heights or corrections. For further information
please read the standard or ask your local distributor.

For some (older) standards, the emission level can also be entered directly.

At railway points where the emission changes as a result of changes in corrections,
speeds, etc., the changed emission characteristics are stored in the course of the rail.
The emission definition is valid until a new emission definition is stored.

Train data

General  Emission "CHOSSOS-EU Ral: 2015"  Bridge  Free properties

Emission | Cormection

Train type Operating condiion N Me]
618 1822
160 120 80 300
50 80 120 200
0 40 30 120
00 00 0o 0

] M wlkmeh] TideN(d) Tidle/Mie) Tide/Ninl Lidle |
226 [min] [min] min]

Example train 1 Constant speed
Example train 2

Evample train 3

Constant speed
{ Constant speed

400 q

Constant speed
<

Sums 280 240 230
Add brain Delete train Train setup >

[JMax. track speed [km/h] 100
Emission
[HBIA]) dE18h) e[1822h) nlz26h)  Lmax
05m 846 887 853
4.0 m aero 622 653 1.0
40 mother 433 483 423

Depending on the standard, there are already predefined trains in the project library,
or you have to assemble the trains in the TRAIN SETUP first.

If predefined trains are available, open the "train type" selection list in the first row of
the table and select the trains. Complete the emission table with the number of trains
N per time slice, the speed, the length and, if necessary, other standard-dependent,
vehicle-specific additions for the train.

You can enter a maximum TRACK SPEED for the track. As soon as a train speed in the
emission table is higher than the maximum track speed, the speed is lowered, and the
emission is calculated for the track speed.

Track dependent additions

The standard dependent track specific additions are defined in the tab index card cor-
rections.

This may be, for example, the following corrections:
e Addition for the track bed [dB]

e Addition for the track joints [dB]

e Addition for the track condition [dB]

e Addition for crossings [dB]

Railways
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e Addition for bridges [dB]
e Addition for curve squealing [dB]

Geneial  Emission "CNOSSOSEL Rall 2015" Bridge  Free properties

Emission | | Conection

Track base empty track transfer function ~ | (L
Raihead roughness T: DIN EN IS0 3095: 2014-07+ v |1
Fiail joints: Single switch / joint / crossing / 100 m ~ | (1A
Bridge corstant Predominantly concrete or masoniy bridges with any trackform ~ | L
Curvature Radius 1 >=500m o corection] i
[ M. track speed [kmzh] 100
Emission
[dBIA] dE18h)  e[18:22h] n226h]  Lmax
05m %5 1005 958
4.0m asmo 622 658 610
4.0m cther 433 453 423

Emission documentation railway

The emission calculation is documented in the Miscellaneous ribbon. The output

format of this table cannot be changed. You can preview and print the emission
table (table of trains and resulting emission level) and the emission succession table
(changes in the emission level because of track specific corrections) separately or as a
complete printout including all information. It is also possible to export the tables to
ASCII or copy them to the clipboard.

T —— i ok 4331 . P e
Train type Numises of trains Speed Lengtn Emission level L'w [4B(AY]
Hame day night per train Max day night
b m om | 4m | sm | om | em | sm
493191 GZ-E" | 7-25 A4*1 [ 10-75'24 | 10-22°6 | 10-718%6 | 10-715°1 100 120 100 715 - B5.7 659 | 09 895 6.7 447
2 | soies)szmain a0 180 140 i w6 | 616 | sop | iy | sei | s
Lotal 10 Bg s B B Bie | eia [ . TR T
Track Teack Track Curve Track braking Prep. against Other Bedge
Station Track type condition spoed naise noise squeaking noises naise Kb K
b ) 2 b 5 o 48 5 ) o
2:122 | stangarduack - N 0 - s - L
[t Lbwigiburg - Becknang [T Tl St Yo ez
Train tvoe Number of tains soand Lantn Emission leval L'w [dB(AIl
Mame day it per train . day wt
kv o om | aw | sw | ow | am | s
A931P | GLE® | 7-25 AG1 ] 10-25°24 | 10-22°6 | 10-218%6 | 10-215°1 100 120 100 715 - 917 ‘ 659 | 409 955 9.7 87
am3lp 5|57y A" s 150 140 13 - ) 515 o | s3] 5
Total 780 00 - - - w7 | 673 | 50 | 701 70

When calculating railway noise, a table with the emission parameters is stored, which
is displayed in the Result Tables in the tab "Railways".

Railway bridges

The bridge definition uses its own tab index card. Activate the check box bridge at the
first coordinate of the bridge and enter the distance between the axis and the bridge
edge (left and right from the axis) and if necessary the height of a screen on the bridge
above the gradient.
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H -E H Distance to the bridge edge Distance to the bridge edge i 13
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2 2
x =

Bridge cross section

Deactivate the bridge check box at the end of the bridge. The bridge surface is calcu-
lated at a right angle to the master alignment.
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Emission/Station | Emission "NMPB 2008" | Profile || Bridge |

Bridge
Biidge thickness [m] 05
et tight
Distance to bridge edge m] 325 325
Height of bridge wall above surface [m] 0,80 060
Constart element height
Reflection properties (left wal) Reflection properties (ight wal)
@ Single value  (7) Absorption spectrum @ @ Single value ) Abzarption spectium @
Reflection loss - Absorption  Refizction Reflection loss  Absorption  Reflzction
[dB) coeff coeff [dB] coeff cosff
Irer £ 10 0,208 0734 Irner { 10 0,205 0,734
Outer 10 0,206 0734 Outer 10 0,206 0794

Please observe the following characteristics:
e Elevations beneath the bridge are recognized as terrain for the DGM calculation.

e Bridge surface, bridge bottom and bridge thickness are not reflective (except for
ASJ Japan).

Bridges are displayed in the Geo-Database as green bands.

—E————

Bridge modeling

In case you want to model bridges for multiple lane railway tracks, SoundPLAN expects
the bridge definition for each track. The individual bridges should overlap if it is one
bridge in the model.

Bridge wall

You can enter walls on bridges in the bridge tab index card. If noise protection walls
come from outside the bridge and continue on the bridge you are more flexible if you
define only the bridge plate and enter the wall outside the bridge and a wall on the
bridge as one noise protection wall, on the bridge with the characteristics WALL FLOATS
ABOVE GROUND, see "Wall properties" (page 196).

The reflection properties of bridge walls correspond to those of the noise barrier. For
the spectral treatment of reflection losses (only for standards supporting frequency-
dependent calculations), the absorption spectra from the library are used.

Lmax railway (pass-by level)

The pass-by level Lmax can be calculated for all railway standards where the Lmax
checkmark is available in the emission calculation in the Geo-Database. Some of these
standards allow more than one train for the Lmax calculation (more than one Lmax
check box can be activated in the emission calculation).

Select the train(s) for the maximum noise level in the emission calculation for railway,
add the time slice Lmax railway in the assessment library element, and check mark the
LMAX RAILWAY in the tab index card assessment. To display the level-time chart in the
result tables check mark the LEVEL CHARTS in the tab index card SPS in the calculation
properties.

Railways
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You can also calculate the pass-by of the train as a Grid noise map and display it as an
animated noise map with 3D Graphics Animation, see "2D and 3D animated noise
map" (page 494).

For the calculation, the track should extend at least 3x the length of the train for which
the maximum level is calculated beyond the last receiver, even if the track leads into a
tunnel.

Emission

The train is regarded as a moving line source. The length of the line source is the length
of the train. The length related emission of the line source is related to the Leq emis-
sion of the trains.

v
Lingx = Leg +1010g (1000 *N e L) = Lgq + 10log (m)

whereby

V, v: Train speed [km/h], [m/s].

N, n: Number of trains per hour, second

L: train length [m]

Leq , Lmax @ Leq, Lmax -Emission of a train type.

For standards which allow the emission calculation separately for engine and wagons,
the emission is calculated in train sections. In this case the train must be entered ac-
cording to the train composition.

As the emission is evenly distributed on the whole train or the train sections, effects
due to inhomogeneity and increase the Lmax level cannot be described by this meth-
od. The smaller the distance receiver to track is the higher is the difference between
the real and the calculated Lmax level.

Pre-calculation

From each point along the track to the receiver, transmission losses and elapse time
(due to the finite speed of sound) are recorded for the direct sound as well as for all
possible reflection paths.

Calculation of the level-time history for one train pass-by

The position of the line source is now iterated along the whole track. The time window
is about 125 ms between two steps. Therefore, the step size depends on the train
speed. The level time history at the receivers is determined by integrating over the
whole train length considering the Lmax emission, the transmission losses and the
elapse time.

Lmax, Lmax statistics

The highest level in the level time history is the Lmax level. If N trains run on this track
in the time slice day, evening or night, N occurrences are assigned to the level class
Trunc(Lmax)...Trunc(Lmax)+1 of this time slice. The level time history is calculated for
all tracks. The occurrences are added to the corresponding level classes. If a railway A
reaches a switch and branches into k railways, this corresponds to k tracks each of
them from the beginning of railway A to the end of each railway after the switch.

Generating tracks for calculation of Lmax-Rail

From the entered railways SoundPLAN tries to build up tracks to be used for Lmax cal-
culation. The first and last coordinate of a railway is declared as a knot. If two railways
have the same first or last coordinate (within a tolerance of 1 cm) they are linked to
the same knot. Now each of the knots might have some ingoing links to knots and
some outgoing links to knots, depending on the direction of entry.
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Trains always travel in the direction of entry. The direction of traveling is very im-
portant because the speed of trains and the speed of sound are taken into account
(except Nord2000 simplified Method).

Tracks are built up by following the node links, starting at a knot which has only out-
going links.

Examples (the letters stand for nodes; the arrows are links to nodes):

A _ps/
\D—>F

Will lead to the two tracks: A>B>C>Eand A>B>D>F
E \

F

B———A

Will lead to the two tracks: E>B>Aand F>B>A
The node B represents a switch.

If the rails were entered in such a way that there is no node with only outgoing con-
nections, no track will be found for the Lmax. Thus, these trains also do not contribute
to the maximum level!

AﬂiB/ G—H
™~

If a train object is travelled by trains in both directions you should actually create a
parallel train object (with a distance of more than 1 cm) and invert direction of entry.
This is mandatory for tracks with switches.

/C—b

A——B G—H

LQ—K\ /IQ—J
F

The best way to check that all train objects are correctly recognized is to use a grid
noise map or an animated noise map.

Level-time diagram

The level-time diagram is available in the Results Tables.

Specirum | 26h Distibution | Source Conlribution | Mean Propagstion | Source Contibution - 24h Distrbuiion | Contribution Specira | Groups Disgrams |
Rail Level Time Diagram |

L T T T T I T i L T | VR S B SR N

Level [cB(&)]
lsrgw] sdors

Open the level-time diagram in the tab Details + Graphics. Using the right mouse but-
ton | DIAGRAM PROPERTIES, you can manually change the automatically adjusted scale
for the level and the time and disable the curve depicting the speed of the noise in-
crease.

You can save the diagram in different graphic formats by right clicking | SAVE DIAGRAM.

Railways
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= Tunnel opening

The tunnel opening object is used to calculate the radiation of the tunnel opening
caused by the emission of a road or railways. From the geometry of the tunnel open-
ing, the length of the tunnel and the absorption properties of the portal area, a sound
power level is determined, which is assigned to four point sources in the tunnel open-
ing. The directivity is considered. Details on the calculation of the equivalent sound
sources, the directivity as well as literature references can be found in section
“Formulas for the calculation of tunnel openings", page 154.

The tunnel opening is not suitable for underground car park openings or similar. Such
objects should be modeled with area sound sources at an industrial building.

When opening the tunnels properties, you can change the propagation direction of the
tunnel by clicking on ADJUST GEOMETRY, or via the right click menu with -> CHANGE IN-
PUT DIRECTION.

Tunnel portal with two separate tunnel tubes

This image shows the level increase due to a tunnel opening:

The calculation is performed separately for roads and railways due to the different di-
rectivity effects.

All roads or railways intersected by the tunnel object contribute to the emission at the
tunnel mouth. For this purpose, the local emission at the tunnel opening is used. l.e.
the emissions, however defined, are converted into a summed length-related sound
power L'w. A coordinate is automatically inserted at the intersection with the tunnel
mouth. Road and railway segments inside the tunnel do not contribute to the propaga-
tion calculation. Four point sources with the sound power LwT - 10 log(4) are placed in
the tunnel opening.

The propagation of the four point sources is done according to ISO 9613-2, except for
TNM roads (TNM industry), Nord2000 roads and railways (Nord2000) and NMT-96
railways (General Prediction Method).

Properties of the tunnel

The tunnel opening is defined with a line consisting of two points. This line must inter-
sect the road or railway axis(es) (multiple axes are possible) so that the emissions and
geometry is transferred to the tunnel opening.
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Tunnel opening

Shape Semi cirde ~
Width [m] 9,00
Radius [m] 4,50
Base height [m] 267,45
Adjust geometry =
Tunnel

Total length of tunnel [m]
Length of portal section [m] use different tunnel lining in portal section

Tunnel lining definition

Portal section lining  Tunnel lining

Typical sound absorbing treatment w
Frequency range [Hz] f<160 160-400 500-1250 f==1600
Absorption coeff, 0,15 0,50 0,80 0,65
Frequency range [Hz] f=160 160-400 500-1250 f==1600
dLmE 17,65 15,04 11,71 13,54

Select either semicircle or rectangle as the SHAPE for the tunnel opening. The WIDTH OF
the tunnel opening is initially taken from the length of the line but can be specified ex-
actly via ADJUST GEOMETRY. With the "semicircle" shape, the RADIUS is calculated au-
tomatically; if you have selected the "rectangle" shape, you can also specify the
HEIGHT. The BASE HEIGHT is calculated from the intersection with the road or railway
axis.

The tunnel can be divided into two different areas, the portal area, which is often ab-
sorbing lined, and the inner area of the tunnel. Four typical values for the sound ab-
sorption coefficient a are available for the lining, see "Formulas for the calculation of

tunnel openings" (page 154).
In the case of two separate tunnel portals of a two-lane road, these are entered as

separate objects. First, the tunnel portal is placed over the road axis and then moved
using ADJUST GEOMETRY. The moved portal no longer intersects the road axis.

Adjust geometry

Portal width [m]
Base height [m]
Distance to axis [m]

Reverse emitting direction

v x @

The PORTAL WIDTH is extracted from the length of the digitized tunnel opening, the
BASE HEIGHT from the averaged elevation of the two coordinates. Both values can be
adjusted here. If the DISTANCE TO THE AXIS is 0 m, the tunnel opening is centered over
the road or railway. In the case of two separate tunnel portals, specify the position of
the portals with a distance to the axis with a positive or negative value.

Tunnel opening
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Distance < 0 Distance = 0 Distance = 0

You can change the input direction of the tunnel opening here with the check box RE-
VERSE EMITTING DIRECTION.

Particularities for the object type tunnel opening in the Graphics

A separate object type is delivered for the display of the tunnel opening in the site map
of the Graphics. In order to show the emitting direction, the symbol is twice as large as
the tunnel opening. As a default the factor is set to 2 in the base settings of the object
type.

If you want to use a different symbol for the tunnel opening (for example, a semicir-

cle), you must change the factor to 1 so that the size of the tunnel opening is displayed
correctly.

In the 3D Graphics, a semicircle or a rectangle is displayed depending on the selected
shape of the tunnel opening in the Geo-Database.

Formulas for the calculation of tunnel openings

The noise transmission loss (as a factor not in dB) from a stationary source in a dis-
tance to the tunnel opening is defined as [1]:

For tunnels with a semicircular cross-section:

1 ax
00 =3 (1 )

For tunnels with rectangular cross-section:

dPr(a,x) = ltan*1 ( wrh )
T J(@)* + (wr? + h?)(ax)?

With
R: radius of tunnel [m]
Wt half the width of the tunnel opening [m]
: height of tunnel [m]
a: parameter defining the average absorption of the tunnel
(0<=a>=1)
ingeneral: a=1—-+vVl—a«a

where a is the sound absorption index of the walls of the tunnel.

Typical values for a
Frequency range [Hz] <160 160-400 | >400-1250 | >1250

Smooth concrete surfaces; 0.08 0.08 0.08 0.08
Roads or reflecting ballast bed
Reference case for directivity

Rough concrete surfaces; 0.08 0.11 0.14 0.14
Roads or reflecting ballast bed
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Concrete surfaces; 0.1 0.2 03 03
Ballast beds for railways
Typical sound absorption material 0.15 0.5 0.8 0.65

If a line source in the tunnel is regarded with a sound power per meter L'w , the total
sound power radiated from the tunnel mouth is:

L
Lyr = 10log f 101 wdP,(a,x)dx
0

With
L: length of tunnel [m]

If L'w is constant within the tunnel:

L
Lyr=1L,+ 1010gf dPr(a,x)dx
0

When the tunnel opening is built with absorption material it can be stated [2]:

L x1
Lyr = 101og [ZdPT(al,xl) 1001 wdpP (a2, x — x1)dx +f 101 wdP, (al, x)dx
x1 0

With

al: Absorption parameter in area 1 (0..x1)
a2: Absorption parameter in area 2 (x1..L)
x1: distance between tunnel opening and the transition from area 1 and 2

When L'w is constant within the tunnel:

L x1
Lyr=1L, +10log [ZdPT(al,xl) dPp(a2,x — x1)dx + j- dPT(al,x)dx]
0

x1

Directivity

For roads a directivity correction factor (@) is calculated. For the reference case
(smooth concrete surfaces) this correction is:

Angle O [deg] Frequency range [Hz]
<160 160-400 >400-1250 >1250

0 3 5 6 7

15 3 5 5 5

30 3 4 4 4

45 3 3 2 1

60 3 2 0 -2

75 2 -3 -6 -7

90 -2 -10 -17 -19
105..180 -6 -24 -26 -27
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105

-120

——<160
160-400
—=>400-1250

—=>1250

For the Non-reference case the difference level dLy,; = Ly(Ref) — Ly between
the sound power in the tunnel opening and for the reference and the non-reference

case is set and the directivity is set according to the table below.

angle @ [deg] Freguency range [Hz]
<160 160-400 »400-1250 »1250

0 3 5401560y | 6+0156L,r | 7401500,
15 3 5401565y |540156L,r | 5+0.15dL,r
30 3 4-0156 Ly~ 4-0356L,,+ 40461+
43 3 3-0156Lr | 2-0356Ly | 1-04dL,-
&0 3 2-0.15dLyy |0-035dLyy | -2-04dLyy
75 2 301560, |-6-035dL,r |-7-046dL,-
50 -2 10-0156Lyr | -17-0.356 L0, |-19-046L,¢
105..180 6 -24-0.15dLyy |-26-0.35dLyr |-27-04dLyy

Values for all other angles derived by linear interpolation.

Literature

[1] K. Takagi et.al., Prediction of Road Traffic Noise around Tunnel Mouth Proc. Inter-
noise 2000, pp3099-3104

[2] Jonasson, Storeheier, Nord 2000. New Nordic Prediction Method for Road Traffic
Noise, Version 1.0, 2001-12-21

[3] Jonasson, Storeheier, Nord 2000. New Nordic Prediction Method for Rail Traffic
Noise, Version 1.0, 2001-12-21

) P Industrial noise sources

The noise sources for industry noise and leisure facilities represent point, line and area
emitters.

For point sources, the coordinates refer to the noise source itself. Line sources are ap-
proximated by a polyline. If the sound power level changes, you normally enter a new
line source. For special cases, for example for pipelines, you can simulate decreasing
sound power levels using formulas, see "Define emissions via formulas" (page 533).

For area sources, the coordinates refer to the outline of the areas. Area sources can be
placed in any shape or orientation, but should form a plane, unless they are defined as
"terrain-following", see "Terrain following height" (page 57). Inaccuracies will be com-
pensated automatically. Divide areas with different slopes that do not follow the ter-
rain into individual subareas. Areas sources can also be vertical. It is possible to nest
area sources with different sound power.

Page ¢ 156/603

Industrial noise sources



Manual SoundPLANnNoise 9.0
Objects and their properties

Source properties

The source properties are described for point, line and area sound sources together.

Area source (805)

= O X
Name: ‘Eeer garden | H o4 (T
Geo-Fie: 009_Industrial Sources vobvels @
Graphic object ID Area source v £
“ Properties
General  Geometry f building assignment Motes  Free properties
Source group: Beer garden o+ - U4
Comment: ‘Eeer garden near sports fadlities, opened during the summer months ‘
Time histogram: Beer garden ~| 14
Calculation method LwA=94,8 dBfm, m Beer garden
(O Center frequency 500 Hz m -
= =
@Suund power spectrum - . @
Shouting ~ | i L e
2 2
o a
w63 160 4N 1250 4000 02358 2 ¥ =
Froquency [] n
Lw Correction factors [dB]
[JUse library definition K KT 0,0
Lw" 71,0 dB ~ | as |Lwfm, m® ~
i bl

Uncertainty of source Leq emission
Standard deviation for Lw Sigma [dB]:

Lmax

LwMax dg

Total sound power located in one point

Terrain reference

Use library definition

A Height definition [ felstve | [ follow terrain
x [m] ¥ [m] Habs [m]  Hrel [m] A |2D Area [m?] 5463,21
36280,73 29451,46 265,50 0,37 3D Area [m7] 546321
8 36341,60 29452,86 265,50 0,63
»9 36356,93;  29471,91 265,50 0,58
v
E 1 4 4 -

Specify a SOURCE NAME to document your project data.

The OBJECT NUMBER see "Object numbering" (page 39) is used to label the sources in
the Result Tables and can be displayed as text in the Graphics.

With the group assignment several sources can be assigned to SOURCE GROUPS, see
"Using the group assignment of sources" (page 187).

You can use a COMMENT to describe the noise source in more detail. This comment can
be placed in the Results Tables. Write additional information in the tab Notes. These
can also be added as a column in the results tables. Line breaks are not considered.

For the CALCULATION TYPE you can choose between the calculation of the center fre-
quency and the entire spectral calculation.

If you want to calculate with one center frequency, enter the value in the field CENTER
FREQUENCY. If more precise emission data are not known the center frequency 500 Hz
is usual. Enter the sound power level, the dB weighting and, in the case of line or area
sound sources, whether the sound power is a level per meter or per unit.

Note: When calculating with a center frequency, the dB weighting in the source proper-

ties and the dB weighting in the settings in the calculation run must match, otherwise
the calculation will abort.

For spectral calculations, the corresponding spectrum is defined in the Emission

library (page 224). You can either select an element provided in the system li-
brary or enter your own spectrum. The emission library is assessed by clicking on the
library icon or by clicking on the spectrum graphics.
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Assigning a day histogram: Day histograms are defined in the Day histogram li-

brary (page 231), and can be assessed here directly via the library symbol or by
clicking on the day histogram graphics. All noise sources which do not operate 24
hours a day with a constant sound power require a day histogram. The day histogram
is evaluated according to the assessment method specified in the calculation run.

In the STANDARD DEVIATION FOR LW SIGMA field, you can enter a value for the Estimat-
ing the uncertainty of a prognosis (page 163) or take it from the library (if USE LIBRARY
DEFINITION is switched on).

USE LIBRARY DEFINITION: If a noise source is assigned a spectrum from the library, you
can choose whether the library element is adopted with all its properties (including
sound power level) or whether the spectrum is used as reference spectrum, and you
enter a different sound power level. Please also check the settings for dB weighting
and unit or meter level.

Level per meter or unit

The sound power can be assigned to line and area noise sources either as a noise level
for the complete unit as LW/UNIT or as a LW/M,M? (square meter).

If the sound power is defined per LW/UNIT, the total emission of the entire source is
entered and will be distributed evenly over the entire source line / area.

The setting per LW/M,M? will interpret the entered sound power as a sound power per
meter of length of a line source and as a level per square meter for an area source. The
total sound power of the source is the value entered plus 10 * log (size of source).

The library includes elements that result from measurements. These elements are ref-
erenced as sound pressure levels with the reference LP/LEVEL. Either use the spectrum
as reference spectrum with a manually entered sound power level except if you want
to use an element as indoor level Li or transform the spectrum in the library to a sound
power level, see "Convert sound pressure to sound power" (page 225).

Moving point source / Haul road

When the sound power level of a vehicle and the speed are known, SoundPLAN calcu-
lates a sound power level per meter - e.g. to enter the sound power per meter of a
truck only once regardless of the track the truck took.

Lw' dB(A) ~| as |Lwjm, m2 E'

Click on the calculator and enter the LW and the SPEED in km/h or m/s.

Moving point source definition x

o dom
i)

v X @

The result is the length-related sound power level for one pass-by per hour. Correct
the number of hourly movements with a day histogram with the setting events per
hour (E/h).

Sources on the roof

If a source is entered within the outline of a building, the building height is evaluated
for the source height above ground. Specify the height above the roof. For area
sources, the checkmark FOR THE ENTIRE ROOF adjusts the source geometry to the build-
ing geometry.
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Flachenquelle auf Dach

Quelldefinition
Hihe (ber Dach [m] 0,01
[]fiir das gesamte Dach

Abbrechen Hiife

Sources on the roof

If a source is entered within the outline of a building, the building height is evaluated
for the source height over terrain. Specify the height above the roof. For area sources,
the check mark FOR THE COMPLETE ROOF adjusts the source geometry to the building
geometry.

Lmax Industry

It is possible to calculate the maximum noise level caused by one or more sources at
the receiver. If multiple sources are present in the calculation, the contribution level of
the loudest source at the receiver is regarded as the maximum level. It is evaluated
separately for each time slice.

The program will use the same emission spectrum, directivity, weighting (dB, dB(A)...)
and for time related maximum levels the reference (per meter/unit) as for the Leq cal-
culation. The day histogram is only evaluated to make sure that the source is active in
at least one hour of the time slice.

For point sources the maximum is a temporary maximum, for line and area sources the
maximum may also depend on the location within the source. For line and area
sources a spatial maximum level is calculated (Lw_Max is interpreted as level per unit)
if the checkmark TOTAL SOUND POWER LOCATED IN ONE POINT is activated.

= Most unfavorable position of a
point source within an area

As shown in the sketch above, the maximum noise level of an area source is caused by
moving the entire sound power to the spot on the line/area that produces the highest
noise levels. SoundPLAN determines the worst possible position and the corresponding
maximum level.

Source height above the terrain from an emission spectrum

Noise sources often emit sound at a fixed height above the terrain, for example a fork
lifter a quarry vehicle or a truck (often relating to coordinates that follow the terrain).

You can therefore define a HEIGHT ABOVE TERRAIN in the emission library under the tab
"values". When you select a spectrum from the library that has been given this attrib-
ute, the check box USE LIBRARY DEFINITION will become active, so that you can use this
value.

Terrain reference

[ ] use library definition
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Solid angle index DQ

The solid angle index DQ according to DIN 12354-4 (corresponds to kO according to VDI
2714) is a correction value that represents the directional sound radiation of sources
(point, line and area sources). For outdoor sources (sound radiation in all directions),
the solid angle index is 0 dB. For sound radiation through openings, components or
sources on facades, the solid angle index depends on the radiation angle Q (in steradi-
ans).

Source in or directly in front of a reflecting facade (Q = 2m): DQ = 3 dB
Source in or directly in front of two reflecting facades (corner, Q =n): DQ =6 dB

If a free field source (without building assignment) is defined in SoundPLAN, DQ is usu-
ally to be set to zero. Reflections from (near and far) objects are explicitly calculated
and must not be assigned again as a lump sum value.

However, if a source is assigned to a building facade or is located outside an industrial
building (also transmissive areas), the reflection of the respective facade is suppressed
for perpendicular distances smaller than 20 cm and a DQ must be assigned instead.
SoundPLAN automatically sets DQ = 3 dB for the radiating areas (because this corre-
sponds to the most common case), manual adjustment by the user may be necessary.

Alternatively, or additionally, a directivity can be assigned to the sources. It is im-
portant whether this directivity already contains the solid angle index. If the directivity
is averaged over the radiation angle with a value of 0 dB, the solid angle index DQ must
also be assigned. However, if the mean value corresponds (approximately) to the value
DQ, then this is already included in the directivity and must not be assigned twice. Of-
ten the DQ is already included in the directivity (e.g. for openings according to OAL 28),
so that SoundPLAN automatically sets the value DQ to zero when using a directivity
(assigned to the spectrum in the emission library), if necessary a manual adjustment by
the user is necessary.

Note: in the VDI 2714 the KO consists of a Kwall and a Kground. In the property dialog
of the noise source, a DQ,floor (which corresponds to the Kfloor) only appears if the
propagation standard for industry noise is set to "VDI 2714:1988". For more modern
standards (e.g. ISO 9613-2), it is not necessary to enter the solid angle index for the
ground, since the ground influence is calculated in a different way.

Correction factors kl and kT

The correction factors kl and kT take account of the increased annoyance of impulsive-
ness and tonality if these are already assigned to the source. Physically, but hardly
practicable, both additions should be added to the assessment level at the receiver,
since impulsiveness and tonality are justified for some receivers, but not for others
with a different propagation geometry.

DQ wall is considered in the maximum level calculation, but kl and kT are not.

Source documentation

The spectra and day histograms of the industrial sources and parking lots included in
the Situation are listed in the ribbon Miscellaneous in the Geo-Database. In the Result
tables the sources used for the calculation are documented.

Assignment of noise sources to buildings

Point, line and area sound sources can be assigned to buildings (e.g. windows or fans).
Depending on the task, it may be more convenient to use the industrial building, see "

E))) Industrial building / room" (page 164).
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Set the source or at least the first coordinate near the building. Click the coordinate
you just entered again if the object dialog does not open automatically. In the tab Ge-
ometry/Building Assignment you see a preview of the geometry section.

General Geometry [building assignment Notes  Free properties

1D of assigned building l:l 85,5 [[W/j

In the preview image, click the facade to which you want to assign the source. A dialog
for entering the source geometry opens.

Adjust source geometry >

Facade properties

GF [m] 264,591
Facade length [m] 20,08
Facade height [m] 3,79

Perpendicular distance to facade
Current [m] 0,01

Mew [m] :

"Own reflections” are only suppressed if the source has a
perpendicular distance of less than 0.2 m

Modify source geometry
O move source pasition
(®) create source geometry by width / height
(O create source geometry for the entire facade

Indention from left [m] 2,80 :
Indention from battom {GF) [m] 1,80 :
Width [m] 10,50 |2
Height [m] 400 |3
Preview
s x ®

In the upper area, the facade length and height as well as the distance at which you
have set the source coordinate in front of the wall are displayed informatively.

The value entered as the DISTANCE FROM THE FACADE [M] is the value specified in the
SoundPLAN Manager under OPTIONS | SETTINGS. You can change this value if required.

For point sources, enter the position on the facade using the INDENTATION FROM THE
LEFT or FROM BOTTOM (GF).

For line and area sources, you can also generate the source geometry using the option
SOURCE GEOMETRY BY WIDTH / HEIGHT. If the entire facade should radiate, select the
option SOURCE GEOMETRY FOR THE ENTIRE FACADE for area sources.

Define the source geometry using the HORIZONTAL and VERTICAL LENGTH for line
sources or, for area sources, the WIDTH and HEIGHT.
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If a line source is not parallel to the ground floor of the building, enter the height of
the second coordinate as vertical length. For vertical line sources, the horizontal length
isOm.

If a spectrum with a 2-dimensional directivity was assigned to the source before the
assignment, the rotation angle is set so that the 0° axis of the directivity diagram points
perpendicular to the facade.

A solid angle index of DQ = 3 dB is automatically set for the sound radiation if the
source has no directivity. For sources with directivity, DQ = 0 dB is set. If necessary,
manual correction by the user is required, see "Solid angle index DQ" (page 160).

Assignment of directivity to sources

The directivity is assigned to a spectrum in the Emission library (page 224) via this
spectrum the directivity is transferred to the noise source.

Under the tab Directivity in the source properties, you define the main direction of ra-
diation (horizontal rotation (rotate)) and the inclination (vertical rotation (tilt)). or in
the diagrams (rotationally symmetrical and full 3D directivity). A rotation around the
x'-axis (Rolling) should be relevant only in very rare cases.

General Directivity Geometry /building assignment MNotes  Free properties

~ | Pop-Musik Reset angles

1. Horizontal rotation (rotate) 2. Vertical rotation (tilt) 3. Rolling

rotation around z-axis [deg] ] rotation around y'-axis [deg] rotation around x-axis [deq] D

Ctrl+ left click on one of the charts to set the rotation angle with one click. With the
right mouse button, you can freely rotate the directivity. In addition, a direct entry of
the numerical rotation is possible. In the case of frequency-dependent directivities,
you can assign the main directions for a specific frequency as some of them are more
pronounced than others and the main angles matter the most for the directivity with
the biggest differences.

Define whether the directivity refers to THE CENTER OF GRAVITY or to EACH SUBSTITUTE
SOURCE.

For line sources, there is also the option DIRECTIONALITY FOLLOWS / ROTATES WITH LINE.
The radiation direction of the directivity is defined with respect to the first segment of
the line source and rotates 3-dimensionally with the change of direction of further
segments.
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If a directivity is to be used to represent the directional sound radiation of a compo-
nent (transmission) or an opening (outside sources or transmissive areas on industrial
buildings), it must be checked whether the interaction of directivity and solid angle in-
dex DQ correctly represents the radiation characteristic. If necessary, manual correc-
tion by the user is required, see "Solid angle index DQ" (page 160). If the directivity al-
ready takes the directional radiation into account, DQ Wall is normally set to zero dB.

>> If you activate the source properties in the Object manager, the main direction is
visualized.

Estimating the uncertainty of a prognosis

For point-, line- and area sources (also for industrial buildings and parking lots but not
indoor calculations) a standard deviation can be assigned to the source as an extra pa-
rameter. With the uncertainties of all sources, the cumulative uncertainty of the entire
prognosis can be assessed.

Define the standard deviation in the Geo-Database when defining the noise level of
the source. The standard deviation and the cumulative uncertainty are only available
with the calculation of the Leq. The Lmax is always calculated without the standard de-
viation.

For sources without a given value of the standard deviation, the value 0.0 is used in-
stead. This is also true for sources that do not have any association with the standard
deviation (road, rail).

The standard deviation is carried through the propagation calculation of all sources. At
the receiver, the cumulative standard deviation is calculated from all source contribu-
tions. The standard deviation for a time slice t (only Leg-time slices!) is calculated with
the following equation:

2
1 2
- - ALy 2 0.1L;(t))2 .2
a,(0) = ARG Z (Z 109-1Lk (r)) o +Z(10 10)) %,
i i

k
Whereby
Ly(®) Noise level at the receiver for the time slice t
1, (0 Standard deviation at the receiver for the time slice t
Tk Standard deviation of the sound power of all sources in the correlation
group k
Ly (1) Partial noise level of the source i of the correlation group k in the time slice t
o
Wj Standard deviation of the sound power of an uncorrelated source j

L;(t)

i

partial noise level of the uncorrelated source j in the time slice t
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The standard deviation of the assessed noise level is presented as an addition time
slice (for each Leg-time slice) in the result documentation or the Grid Noise Map as
long as this has been requested in the calculation settings (tab for noise assessment).

) Industrial building / room

The industrial building is a special building where all outside surfaces can radiate sound
(although called “industrial” for historical reasons, the industrial building editor allows
you to design a broad spectrum of rooms and buildings for various purposes).

If the floor map has right angles, the roof can be composed using the pre-defined roof
forms (shed roof, flat roof, saddle roof).

The radiating sound power level (Lw) can either be entered directly as a numerical val-
ue or calculated from the noise level inside and the noise reduction index R of the out-
side building shell. The noise level (Li) inside can be predicted or derived from meas-
ured sound pressure values or set in accordance with values found in literature.

[Indoor Noise] With the module Indoor Noise it is possible to calculate the level inside
the building from the sound power defined in the building and the acoustical proper-
ties of all objects in the building. Sound power over frequency, exposure time, absorp-
tion spectra, transmission spectra and other properties are used to simulate the acous-
tic environment inside the building and generate sound pressure levels inside and au-
tomatically turn them into sound power levels for the exterior noise propagation.

The Indoor Noise Module allows to design complex interior noise models, for example
to simulate a call center or office environment or to simulate a fabrication shop or the
machine house of a power plant with its multiple floors. Indoor Noise calculates the
noise at individual receivers in the building or noise maps in the vertical the Grid Noise
Maps or horizontal the Cross-Sectional Noise Maps. The calculations are performed us-
ing the SoundPLAN Sound Particle Diffraction (SPD) model or with limited functionality
in accordance with the VDI 3760.

Room acoustic descriptors such as STl or EDT as well as measurement paths according
to VDI 2569:2019 or ISO 3382-3 can be calculated with the additional module Room
Acoustics.

Input of the outer shell of the factory / room

Enter the floor map in the Geo-Database using the object type of the industrial build-
ing. With closing the building, the industrial building editor opens with the register tabs
for Building / room, to set general parameters such as the height of the building or the
shape and parameters of the roof. When you open the industrial building later, it will
directly open with the register tab Editor so that you can edit the content of the build-
ing.

Important: If the geometry of the industrial buildings is changed, the already entered
embedded objects are taken over if possible. However, subsequent changes to the en-
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velope geometry may lead to the loss of already entered sub-objects of the affected
enveloping surfaces. It is therefore advisable to first define the geometry before fur-
ther processing the building / room inside! Changes such as changing coordinates
(graphically or in the coordinates list), inserting intermediate points, aligning at right
angles, changing height, etc. can lead to possible loss.

Roof shapes and embedded objects in the roof cannot be taken over. Subsequent
changes result in an empty flat roof!

Building / room properties

On the tab Building/Room, enter the outside properties and, if necessary, the inside
properties, see "Inside properties of the building" (page 182).

Enter the lowest EAVE HEIGHT of the building or the ROOM HEIGHT for the properties
outside.

The REFLECTION LOSS is the reduction in level that occurs with each sound reflection in
the outdoor calculation. For sound-reflecting surfaces, a reflection loss of 1.0 dB per
reflection is generally assumed (corresponds to an absorption coefficient a of 0.21).
This flat-rate factor includes scattering losses that occur in structured facades through
windows, balconies, etc. The reflection loss applies to all vertical outside surfaces (fa-
cades). Sloping roof surfaces or the floor of a floating building do not reflect.

If you check the box BUILDING FLOATS ABOVE GROUND, sound can pass under the build-
ing and you can place sources outside on the ground. The height difference between
the ground floor level and the terrain is not considered a reflective base, see "Floating
buildings and industrial buildings" (page 194).

Definition of the roof

For industrial buildings with a floor map that only has rectangular corners, the roof
can be generated using one of the roof forms:

o Flat roof
o Saddle roof
o Shed roof

If the industrial building has more than 4 corners with varying height, enter the build-
ing height using the value of the lowest eve height. It is also possible to generate build-
ings with different partial roofs and combinations of roof forms and roof heights.

N

The surfaces of the roof are intersected with the facades. Each facade element and
surface of the roof are listed separately in the building editor and can be assigned the
parameters for absorption, transmission etc.

Select the roof form from the picklist. Next click on the facade that is perpendicular to
the ridge of the roof. In order to generate a roof for this position, the marked facade
must be smaller or equal to the facade opposite of the selected position. If this is the
case, the program will show the area for the future roof as a red rectangle. If the roof
is not a flat roof, the ridges are shown as thick red lines, the flow direction of the water
is indicated as blue arrows.
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Now adjust the parameters to suite the building:
- the number of ridge lines

- the tilt of the roof [°], respective the ratio of roof areas or the orientation of the
ridges

- height of the roof ridge above the eve height in [m]

Please also observe that these parameters can influence each other and therefore en-
tering one parameter may change others.

Roof form Roof form

| Saddle roof - | | Shed roaf ~ |
Parameter Parameter

Count of ridge lines Count of ridge lines
Fioof tilt [*] Fiidge orientation @ Lait ) Right
Foof area ratio FRoof it [*] 30
Ridge height abave eave height [m] Ridoe height above eave height [m] 212

For flat roofs you can also enter the extra height of the partial roof above the eves (for
a building with 4 coordinates the parameter in the field EVE HEIGHT-/ROOM HEIGHT will
change).

A Click on the icon GENERATE ROOF PART, before editing the next section of the roof.
I Once the roof surfaces have been generated, the lines are switching from red to
black and the 3D view will show the roof in the new form.

Dachbearbeitung nicht méglich - alle Dachteilflichen werden »

It is not possible to delete individual components of the roof, i.e. if you need to
edit part of the new roof, you first need to delete the entire roof.

For complicated roof forms, you can insert a control bitmap. This bitmap must have
the same orientation as the building floor map, the bitmap is always aligned with the
first facade of the building, see "Use background bitmaps” (page 173).
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Industrial building / room editor
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The top left window shows the tree structure of all objects and sub-objects of the in-
dustrial building, to the right of it is the 2D- and 3D-view of the geometry.

In the lower part you define the properties for each object.

Between the windows you can see a splitter (visible by 3 short line segments) so that
you can customize the size of each window to suite your needs.

A click on the 3D window (DETACH WINDOW) and properties symbol will take this

window out of the normal editor and keep it as a separate window so that you
can enlarge it and host it on a second screen. If you click on the symbol again (RESTORE
WINDOW), the window becomes part of the building editor.

In the 2D- and in the 3D-View the view can be best manipulated using the mouse
wheel:

o with the pressed mouse wheel, you move the view
o rotating the mouse wheel will zoom in/out

o onlyin 3D-view: press the mouse wheel while pressing the <Ctrl>-key of the
keyboard (left <-> right movements => rotate around z-axis) and (up and
down movements => change the tilt of the model)

o onlyin 3D-view: press the mouse wheel while keeping the <Alt>-key pressed
will move the model up or down when you move the mouse up/down.

In case you have a mouse without a wheel, use the left mouse button. This requires
that no object type is active, and the selection mode is deactivated:

o with pressed left mouse button move the view,
o additionally, pressing the <shift>-key to enlarge/shrink the view

o in the 3D-view the controls with <Ctrl> and <Alt>-keys have the same func-
tions as with the mouse wheel.

View of outside/inside

T In the editor all objects of the outside facade, the objects on the inside facade

and all inserted components are defined. Toggle between the inside view/outside

view with a click on the symbol SWAP VIEW. The ,blue sky” in the 2D view is an indica-

tion that you are in the outside view, the 3D view will present the entire building shell

from your view point, additionally the status line for the current object is showing
,outside” or ,inside”.
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In the outside view you enter the objects within or on the outer facades, these are ei-
ther transmissive areas such as doors and windows or point, line and area sources.
Complete facades, too, can radiate sound with the checkbox ENABLE AS SOURCE. The
sources can be attached with the sound power definition on the outside fagade for ex-
ample a loudspeaker or a pipe.

The following object types are available in the outside view:

Outdoor point source Qutdoor line source

<N PP

Transmissive area Outdoor area source |

Transmissive areas can have outdoor or transmission properties as well as material
properties (absorption spectrum) for the calculation of the indoor noise level [indoor
noise]. Outdoor sources have outdoor or transmission properties. The properties are
described under "Properties of outside sources and transmissive areas" (page 179).

On the inside of the facades and other vertical objects (walls) and additional floor slabs
you can place transmissive areas which allow you to define a transmission loss from
one side to the other side. Point, line and area sources as well as absorption areas can
be placed at will and will be used in the indoor noise calculation.

Indoor point source ||ﬂc\liline source Absorption;eﬂ
<9 PP oK

Faj]missive area Indoor area source

On the floor of the industrial building and along the horizontal walls enter the objects
for noise simulation and later visualization in the graphics:

Measurement

Indoor zres | |Absorption Zlarited h
Indoar point source | | source ares Vertical object object et w

YPaKeEreE) ) ) )T

Machine Haorizontal ohject Recsiver Cross section czloulation line Temt

Entering a new object

i

Indoar line source

Initially you are in the SELECTION MODE, the arrow symbol is pressed and in the 2D

view you see the arrow cursor. When you are in the selection mode and the cur-
sor is on another object, the cursor changes into a hand cursor. With the hand cursor
select the object and edit the objects properties.

To enter a new object, first select the object type, this deactivates the selection
mode and activates the ENTRY MODE. The cursor now appears as crosshair cursor.
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4? When your cursor gets close to an object, the cursor changes into CAPTURE CUR-

SOR and you can position the cursor precisely on the point of coordinate or on
the line of another object. In the SETTINGS you determine how close you have to be to
the object in order to have the capture capabilities.

If the mode to align along the grid or to enter with fixed angular increments is active,
press the <Ctrl>-key to capture a coordinate.

Enter objects in the 2D-view. For entering new objects in this mode you have 3 differ-
ent modes:

Free entry places the new coordinate at the exact position where the cursor currently
is.

A_ Fixed angular increment is very useful to enter new coordinates on an existing

line. New coordinates can only be generated in a way where the angle at your
last coordinate is either the angle defined in the settings or a multitude thereof. If your
coordinate is the second in a line, the angles are in reference to the x-axis.

m Align on the grid: the entered new coordinate is moved to the closest grid point.
From a certain zoom factor on, the grid is shown on screen.

Angular increment and grid spacing is defined in the settings. Both modes are mutually
exclusive. When one of the modes is active, it can be temporarily deactivated for the
next coordinate by pressing the <Ctrl>-key, i.e. you can place a free coordinate of cap-
ture another coordinate or a line. For lines and area entry the status line shows the
distance to the previous coordinate in X and Y (dx, dy) and the current distance and
angle.

. You can also have a crosshair displayed to assist you with the input of the geome-
try data.

Except for the entry of point objects, either finish the entry with a double click or with
<F2> on the keyboard or by changing to the selection mode. If you end the entry in the
selection mode, you cannot right away enter another object, you first need to select
the object type.

If the object requires additional geometry parameters, this for example is needed for
points with a distance to a reference line of with a vertical object the height, the need-
ed dialogs are opened automatically.

For a rectangular area type object aligned to the x-axis for example a window on a fa-
cade, you can generate this object by pulling open the rectangle with the left mouse
button pressed.

Geometry definition x
Distance z from Ground floor [m]

Wall height
(®) full height of building
() full height of room (4,00 m)
() enter own height [m] 2,00

For slanted objects fix two coordinates from the coordinate list so that a plane can be
defined. Enter the elevation of an additional coordinate. For a triangle, this coordinate
will be the third coordinate, for a rectangle the elevation for the coordinates not
marked as fixed will be set. If the object contains more than 4 coordinates or is a shape
that is not rectangular, the elevations are interpolated.
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It is also possible to uncheck the checkmark ,fixed” to raise or lower the entire object.
If additional coordinates are inserted, the elevations will be set by the program so that
all coordinates remain on a plane.

Coordinates
x [m] y [m] z [m] fixed
12,900 2,400 001 W
10,600 2,400 500, |
10,500 3,300 so0 [
12,900 3,300 001 W

@ Click on the tool GENERATE CIRCLE, analog to the rectangle you generate a circular

object with the left mouse button. The circle is generated ist diameter in x- or y-
direction. If you click on the <Ctrl> key, you will generate a ellipsoid instead of the cir-
cle.

Enter the area and the distance to the ground. In the second step you

Reference object / Change view

Initially the floor slab of the hall is the reference position where the objects are placed
upon. For additional objects it is also possible to use existing objects as the reference.

In the example below horizontal and vertical elements as well as transmissive areas
are used to simulate a duplex building with its spiral staircase and partially covering
floor slabs:

il For example enter a horizontal object as the floor slab. In order to enter objects

® 1 the floor above the floor slab, the floor slab must become the reference ob-
ject. Click on the horizontal object and then on the symbol RESET REFERENCE AREA to
reference the next objects to the floor slab. The referenced object presented in its en-
larged form in the 2D view.
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1| The symbol remains active as long as you enter objects that are referenced to the
B fioor slab. If you want to return to the initial reference, click on the symbol RESET
REFERENCE AREA again.

T When a horizontal object is the reference object, you can generate additional

objects above/below or left/right of these reference objects. Use SWAP VIEW to

change the view. In the status line of the 2D view and the 3D view you can see which
side (up/down or left/right) is currently active.

Object hierarchy

The highest hierarchy is the buildings envelope, i.e. the facades, the roof surfaces and
the floor for interior calculations.

From the second level of hierarchy it is possible to overlap the different objects and
nest them. If an object is completely within another object, the object is one level be-
low this element in the hierarchy, if they overlap, both objects are on the same level.

On the outside building shell, it is possible to define transmissive objects (e.g. windows
and doors) and point, line and area sources that have different acoustical properties.
Within inserted objects it is possible to have others nested on the same surface. For
example, the door with an open window inserted.

If parts of an object that is referenced to the buildings shell exceeds the dimensions of
the parent element, the sub area (often called the child element) is clipped so that it
does not exceed the dimensions of the hull. This simplifies the entry of the object as it
is possible to pull open areas from the outside of the building for example.

If a band of windows is stretching over the entire facade, it is very easy, simply start
the rectangle of the window outside the parent element on one side and pull it to the
outside on the side of the object. SoundPLAN automatically will clip the band of win-
dows to their maximal dimensions.

| mmp BEEREEE

When you have objects overlapping, both objects will retain their coordinates, so if
you move one of the objects, the part that was covered will re-appear.

. s
3 3 |
- s *—t

The area being covered by another area will be clipped later on when the data are
loaded for the calculation. The information concerning the total area of the object and
of the part that is not covered up by another object are both visible under the register
tab General. Transmissive areas are always showing higher in the hierarchy than area
sources.

For overlapping or embedded objects (for example a window in a door) the object
listed first in the tree overlays the objects listed below. In the tree you can change the
order of the objects and object groups via the right mouse button popup menu with
MOVE UP / MOVE DOWN or the key combinations Ctrl+ Page up / Ctrl + Page down.

Object groups and Machines
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Vertical objects with more than 2 coordinates are gathered to form object groups. This
way you can quickly enter the enclosure for a source or a closet.

If object groups are not as high as the building or the room, you can check mark As
BODY. In this case the object group has a horizontal object as top and — if the object
group is not directly located on its reference object (another horizontal object or the
ground) — a horizontal object as base plate.

Machines are groups of horizontal and vertical area sources, they always have a top
and a bottom and four sides. As long as machines are not sitting directly of the floor,
they will radiate to all six sides.

It is not possible to insert extra coordinates into machines and object groups, existing
coordinates however can be grabbed and moved. Moving one coordinate will auto-
matically move the coordinates for all three surfaces where this coordinate is part of. If
you have already inserted child objects that are referenced to these object group or
machines, they must be checked by hand as the program is not clipping the child ob-
jects when the coordinates of the parent object are moved.

Object groups and machines are moved or duplicated with all grouped elements.

Select one or multiple objects

x Select the objects on the tree structure, the 2D view or the 3D-view. In the 2D-
view mode, the SELECTION MODE must be activated.

@ In the tree click on the desired object to activate it. In the 2D-view the cursor

changes to the POINTING HAND, when you are moving over a coordinate or an
edge of the object, in the 3D-view the pointing hand appear when your cursor is on top
of the object

If there already is a selected object, it will be de-selected. To avoid this, keep the
<Ctrl>-key pressed before activating other objects.

In the 2D-view you can select objects close to each other by pulling open a rectangle
with the right mouse button pressed. As long as a coordinate of an object falls inside
the rectangle, the object will be marked.

Insert coordinates / modify

L\\;l' If a single line or area object is selected, you can insert new coordinates on the

line/edge when the arrow cursor with the plus sign is active. Left click with the

mouse on the position where you want to generate a new coordinate (this does not
work for object groups and machines).

I«\s If you are positioned on a coordinate, the movement cursor appears (arrow cur-
% sor with cross). With pressed left mouse button move the coordinate.

= When you move the mouse with the pressed <Shift>-key on a coordinate, the
arrow cursor with a minus sign appears. Clicking on the coordinate will delete
the coordinate (this is not working for object groups and machines).

Hint: If the movement of a coordinate would cause the area to change the direction of
the surface normal vector or if the boundary of the area would cross itself, the pro-
gram will ignore your entry.

You can modify the coordinates manually under the register tab general in the section
COORDINATES. If you enter a value that is not in valid range, the program corrects it or
ignores it.

As vertical and horizontal objects must be either vertical or horizontal, you can only
edit the xy coordinates for the first 2 coordinates of a vertical object or the first z coor-
dinate of horizontal objects.

Move, rotate and duplicate one or multiple objects
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You can always move objects when the object has the purple diamond and you
% move the cursor onto this diamond, keep the left mouse button pressed and then
move the mouse.

.1, If you want to move an object by a fixed margin in x-, y- and / or z-direction, or

* rotate objects by a known angle use the tool MOVE OR ROTATE MARKED OBJECTS.
Positive values will move the object to the right/top, negative values will move them
left or down.

Move / rotate selected objects

Distance in x-direction [m]

Distance in y-direction [m] 0,00
Distance in z-direction [m] 0,00
Rotation [deq] 0,0

L x

For a free geometrical rotation, press the Ctrl-key and move the mouse to the red di-
amond. As soon as the cursor changes into the ,rotation symbol” keep the left mouse
button pressed and rotate the object with movements of the mouse.
B The tool DUPLICATE MULTIPLE OBJECTS functions in a similar way. Enter the dis-
tance in x- and / or y-direction and the number of copies you want to generate.

Duplicates with positive values will be generated to the right/top while a negative val-
ue for duplicates will generate them to the left/bottom.

Duplicate selected objects X

Distance in x-direction [m] 0,00

Distance in y-direction [m] 0,00

Count of copies 4 =
v x

Move the origin

This tool is used to select a different edge upon which to reference the X-axis.

This can become necessary if you want to have a bitmap as the background for
the object. Bitmaps cannot be rotated, which means that you must select the origin in
such a way that the hall and the bitmap are oriented the same way.

Activate the function to move the origin. The blue cross will change into a red coordi-
nate frame. Select the corner by moving the mouse on top of the edge to be fitted to
the X-axis. Select with the left mouse button, abort with <Esc>.

Use background bitmaps

~ One or more background graphics can be assigned to the facades, the hall floor

and the roof areas. The graphic can also come from a pdf file, which is automatical-

ly converted into a bitmap, see "PDF as background graphic in the Geodatabase chap-

ter. The bitmap must be oriented in the same way as the building outline. This de-
pends on the first entered edge.

If a bitmap has already been georeferenced in the Geo-Database, the referencing is al-
so used within the editor. In the inside view the bitmap is assigned to the floor, in the
outside view to the roof if it is a flat roof with a roof area.
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With BITMAP LOAD / FIT IN OR REMOVE you select the desired bitmap. If you fetch it
from another folder, it will be copied into the project. The bitmap is first fitted so that
it lies exactly in the rectangle surrounding the building. But you are still in "Fit Bitmap"
mode. Press the left mouse button at the lower left corner of the bitmap. Hold down
the mouse button and drag the bitmap to the corresponding corner of your building
envelope. Do the same with the upper right corner.

With this the mode ,fit bitmap” is finished. In case you are not satisfied with your fit,
you can repeat this procedure by selecting BITMAP LOAD / FIT IN OR REMOVE again. You
are immediately in the mode ,fit bitmap®, there is no need to select a new bitmap. If
you want to select a different bitmap, you need to first delete the first one with a click
on the <Del>-key.

In addition, you can hold down the Shift key and click the left and right corners of the
first edge in the bitmap. This method can also be used to fit rotated bitmaps. A read-
justment of bitmaps with a rotation is not possible, please delete the referencing and
assign it again.

If you have accidentally clicked on the button, you can cancel the action with <ESC>.

The bitmaps can be exchanged via the selection list.

Bitmaps
Kataster.jpg w | H3E || =

With + further background images can be loaded or with - removed from the assign-
ment list.

The 3D-view

The view direction ,from outside” or ,from inside” is linked between 2D view and 3D
view. If the industrial building is viewed from outside in the 2 D view, it is also viewed
from outside in the 3D View and vice verse. If you have a look from the outside to the
inside, all outside surfaces are hidden that have a surface normal vector pointing at the
viewer (floor, facades, roof).

With the left mouse button select an object. If the <Crtl>-key is pressed along, objects
already selected are staying marked.

els, When KEEP VIEW DIRECTION is not active, the building is rotated in a way that the
8 selected object is pointing to the viewer.

Additional options that also affect the 2D view.

& With the switch HIDE BITMAP / SHOW BITMAP you can toggle the bitmap presenta-
(o | .
tion.

The switch will toggle between the wire frame model and the hidden surface
model: Sometimes it has advantages to see all boundary lines of surfaces of all
objects instead of hiding objects below others.
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When the mode SHOW OBJECTS TIL HEIGHT, the slider to its right is active. By clicking
on the slider, you set the height from which on the objects are cut away. After let-
ting go of the mouse button, the 2D and 3D views are redrawn.

If you want finer height spitting, use the divider to the right of the slider to make the
slider more sensitive.

Click on the height symbol again to deactivate this mode and SHOW ALL OBJECTS.
The object tree

The object tree depicts the hierarchy of all objects for the industrial building. The top
level represents the buildings shell with floor, facades and all surfaces for the roof
structure. If present you will find all transmissive objects below this with the group def-
initions for outside / inside. This structure may repeat itself for multiple horizontal and
vertical objects.

~ -5 Ground floor
v Inside

v - k= Working space
. v Above
: f ) Power unit
o d) Receiver 01
b |1 Fork lifter
v -gm Facade 01

e Window

----- « Enfrance 1

e~ Entrance 2
-grw Facade 02
g Facade 03
-grs Facade 04

Object groups and machines only consist of a single reference coordinate; the surfaces
are located in a separate branch of the tree.

’ If the object tree is closed, only the top level is shown. The triangles in front of
the shells object indicate that the object contains other objects.

Ground floor
Facade 01
Facade 02
Facade 03
Facade 04
Facade 05
Facade 06
Roof 01
Roof 02

= dh | 4+ 14 1 L L 13- L

v The command OPEN TREE opens the tree with all branches and sub branches. Via
the small triangles in front of the objects in the tree you can expand the individu-
al branches.

In case you activated in multiple objects either in the object tree or the 3D-view that
are not in the same level of hierarchy, the 2D-view will show a gray empty area.

0 In the SETTINGS define the parameter for the entry of the objects. Change the
default values only if really needed as courser settings often will lead to difficul-
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ties in the 2D-view. To make it easier to document the situation, you can also have the
program present the unique object numbers in the tree.

Settings ? X
Grid size [cm] 10

Angle step [deqg] 15

Mo, of edges for droes or elipses 12

Capture radius [pixel] 10

Show object keys in tree False

With the PREFLIGHT button ask the program to check the data if nothing im-
—— portant was forgotten for the calculation. The logbook will contain the results of
the check.

The logbook-icon will change in color as soon as hints (blue), warnings or errors
(red) are present.

== In the properties table, you will see the properties of all absorption and noise
"== transmission definition for all objects along with the definition of all sources as-
sociated with the industrial building. Select the objects by their properties from the
pick list.

You can select one of the displayed columns as the FILTER COLUMN and enter the de-
sired value as the FILTER VALUE. This allows you to quickly filter to "undefined" to find
objects with undefined properties.

With a click on the column header you can sort the table in ascending or descending
order.

In the General tab, you can enter any information about the individual objects under
NOTES. In the case of sources, the first row of comments is documented in the results
tables in the COMMENTS column.

Object groups in the industrial building / room

In the tree, select the objects you want to group by holding down the Shift or Ctrl key
and right-click to call GROUP OBJECTS. The objects are now listed within the corre-
sponding group and the object group is marked with the group symbol [I=1}

“ -gw Floor
. Inside
LE‘I Programmer 1
hd LE‘I Programmer 2
: - t= Table for two
i b Chair
- f Chair
- Indoor wall
- Employee
- Employee

If you want to assign further objects to an existing object group, select the desired ob-
jects in the tree (several objects with Shift or Ctrl key) and select THE corresponding
object group with the right mouse button -> ADD to OBJECT GROUP.

Add to object group ¥ Programmer 1

Programmer 2
Consultant 1
Consultant 2

Consultant 3

Accordingly, the group assignment of objects is cancelled with the right mouse button -
> REMOVE FROM OBJECT GROUP.
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Select the object groups in the tree. Using the functions in the 2D editor, the object
groups can then be moved, duplicated or rotated together.

Variant concept in the industrial building / room

Several variants can be managed in an industrial building / a room, for example to
compare different planned sound insulation concepts in an office or the acoustic im-
provement by enclosing loud machines in a factory hall.

All objects and components of facades (except transmissive areas and facades) can be
assigned to different variants.

When you open the industrial building, a basic variant 0 is always created, to which all
objects and components of facades (except transmissive areas) are first assigned. The

variant is displayed above the tree view.
|Add vawte vzri/anﬂ
v 9

= a

Edit name of variant

You can use the symbols to change the variant name, add variants, and delete variants.

Current variant Status Quo

Add variant

Enter the name of the new variant and the variant on which it is based. This means
that all objects and parts contained in this variant are also contained in the newly cre-
ated variant.

You can assign the individual indoor objects and facade components to another or ad-
ditional variant at any time in the General card. It should only be noted that objects in
object groups can only be contained in the variants assigned to the object group. How-
ever, not all objects in an object group must be contained in all assigned variants.

Variant assignment Variant assignment

Variant Variant
V0 - default

1 - absorber on surfaces

Status Quo

Technical room improved

V2 - additional screens Additional noise protection measures

On the right the existing variants are listed, on the left the checkmarks which variant
they are assigned to. If an object cannot be assigned to a variant because the object
group is not assigned to this variant, the row is deactivated (right picture).

Example: An object group contains all objects of a workplace: chair, desk, roll container
..., but also planned measures. The object group is assigned to all variants, as are chair,
table and roll container. The acoustic partition wall and the wall cladding are only as-
signed to the "improvement" variant.

Use the right mouse button to select whether only the objects of the current variant or
all objects should be displayed. In the latter case, the objects that are not assigned to
the current variant are displayed in gray (default setting).
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N."' LE'I Progr. 2
w - = Table for two
v Above

Chair

w @ Indoor wall

-1 Indoor wall

-1~ Indoor wall
v Left

W

If you select the ONLY THE OBJECTS OF THE CURRENT VARIANT option, the objects not as-
signed to the current variant are not displayed in the tree, in 2D and 3D.

In the calculation kernel, you select the variant to be calculated in addition to the data
and the hall in the General card for internal calculations.

Select variant

Status Quo (#1) e

Technical room improved (#2)
Additional noise protection measures (#3)

In the Graphics, you select in the object type “industrial building” which variant is to be
displayed. If the check mark GEOMETRY FROM FIRST RESULT IS active in the file selection,
the variant is automatically evaluated.

Assign colors from the library

Instead of the object color (blue for absorption area, red for source) you can assign dif-
ferent colors to the different absorption, emission and transmission spectra in the pro-
ject library in the tab index card values. This serves the better visualization of different
materials in the 2D and 3D editor as well as in the graphic sheets.

G In the editor you then select in the settings whether and for which spectra the
library colors are to be displayed.

Settings 7 X
Grid size [cm] 10

Angle step [deq] 15

Mo, of edges for drdes or elipses 12

Capture radius [pixel] 10

Show objects ID in tree False

Show library colors -

Absorption
Emissian
Transmission

» X

In the Graphics, use the selection list in the object type INDUSTRIAL BUILDING / ROOM to
select whether the objects should be output in the color defined in the object type or
in the color of the spectra.
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The absorption spectra of windows and wall cladding are displayed differently here.

Import outside geometry into an industrial building

For example, to design an enclosure as a measure for fans on the outside of the facade
or on the roof of a building, you can import exterior geometry into an industrial build-
ing. To do this, draw an industrial building around the required data. Adjust the eleva-
tion so that all exterior data is above the floor height of the industrial building.

é Switch from the tab General properties/roof to the Editor. Click on the IMPORT

icon. All point, line and area sound sources as well as buildings, walls and floating
screens that are completely within the industrial building in terms of both position and
height will be imported.

_~M

Spectrum and day histogram are imported for the noise sources. The buildings are im-
ported as wall groups from vertical and horizontal objects. You still have to enter the
material properties of the wall groups.

Properties of outside sources and transmissive areas

In the General card you can assign an OBJECT NUMBER, see "Object numbering" (page
39), which is used to label the sources in the Results tables and can be output as label text
in the Graphics.

Once you entered a source, transmissive area or a complete facade is enabled as
source (tab General), a tab index card for the properties of the outside sources is
shown.

General Outdoor area source propertes  Materiel properties
Group: incustral bl Ve = oa

5 [Gmn | ovecoy

Correction [dB] Da-wal 30 a fon a oo

*  Uncertainty of source Leq emission  Standard deviation for Ly Sgma [c8] 0.0

& Maximum level [d8(A)]

With the group assignment several sources can be assigned to SOURCE GROUPS, see
"Using the group assignment of sources" (page 187).

The lower area contains the actual input of the source properties with the definition of
the emission, the facade directivity selected in the second card, if applicable, as well as
information on corrections, standard deviation and maximum level. On the right, spec-
trum and day histogram are visualized.

Emission definition
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Select how the emission shall be defined.

L'w = Li(calc)+Cd-R ~| Cd[dE] |-3,0

Lw
L'w = Li+Cd-R
i(calc

L'w = [Li+Cd]{calc)-R

Select LW, if you want to enter the sound power directly. The sound power can either
be entered as a mean frequency in the left field or selected as a spectrum from the li-
brary. The spectrum can contain the final values or can be used as a reference spec-
trum which will be converted into a full spectrum with the sum level that the spectrum
is supposed to represent. In this case all levels of the reference spectrum are only rela-

tive levels.
[Lw -
Sum Lw Ref. Emizzion/Trangmizsian Library CF/Range [Hz] Time histogram
L 8950 Lw/m.nf v [ v: 500 working hours -

With the entry as a mean frequency select the desired mean frequency in the filed
CF/RANGE [HZ]. In general the LW REFERENCE is set to "Lw/m,m?" (the sound power is
referenced to a meter/ square meter of the source)

As soon as you select an emission spectrum from the library, the first spectrum in the
field is presented and the frequency sum (total sound power over all frequencies) from
the library is entered. If you change the frequency sum, all values of the spectrum will
automatically adjust up or down.

Select L'W = Li+Cd-R as the entry type to calculate the L“w from the interior noise level
and the noise transmission through the wall. You can enter the interior noise level and
the noise transmission as a single value (equation 7b of the VDI 2571) or as a spectrum
from the library. If Li and R have different ranges of definition, only the frequencies
that are part of the Li and the R will be used. It is recommended that the frequency
range in the library should be adjusted.

Erisgion | Directivity

[ L'w = Li+Cd-R v ] Cd[de] &0
Sum Lws Ref. Emission/Tranzmission Library CF/Range [Hz] Time histogram
Li~ 828 Lplevel | [v farklift, electric, P<1.6 kiw, diving E3-8000 -
R Bl20 B2l Door made of Alumirium » : £3-8000 -
L' B58 | Lwdm.mé ~ | - E3-8000 working hours -

With L'W = Li(CALC)+Cd-R the interior noise level of the industrial building is calculated
with the module Indoor Factory Noise. The calculation saves the spectral data in the
Li(Calc) day histogram spectra library. This means that when you calculate the interior
levels the definition of the Li in the industrial building is only complete after a Hallout
(in->out) calculation is done.

In addition, enter the diffusion parameter Cd. According to EN DIN 12354-4 this term is
dependent on the room properties and on the surface properties of the inner side of
the building (Table B.1):

Situation CdindB
Relatively small, uniform rooms (diffuse field) in front of reflective surface -6
Relatively small uniform rooms (diffuse field) in front of absorptive surface -3
Big flat or long halls, many sound sources (average industrial building) in front of -5
reflective surface

Industrial building, few dominant and directed emitting sources in front of reflec- -3
tive surface

Industrial building, few dominant and directed emitting sources in front of ab- 0

sorptive surface

In the equation 7a of the German VDI 2571 the diffusion term Cd is -6.
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By selecting [LH+CD](CALC)-R, you can automatically calculate the diffusivity term Cd for
“hallout” simulations according to 1ISO 12354-4 (not for VDI 3670). Cd is included in the
calculation of the internal level and is not shown separately.

For point, line and area sound sources on the outside of industrial building facades as
well as for transmissive areas, a solid angle index of DQ = 3 dB is automatically set for
the sound radiation if no directivity has been assigned to the source. For sources with
directivity, DQ = 0 dB is set. If necessary, a manual correction by the user is required,
see "Solid angle index DQ" (page 160). The fagade directivity is selected in an addition-
al tab and already has the main direction of the sources set to the surface normal of
the wall.

It is possible to assign a day histogram to the sound power radiated from the building.
Overlapping area sources

Areas directly on the facade / roof (distance z = 0):

The order displayed in the tree determines the "visibility". The topmost area is on the
top. Every other area is hidden in the overlap area by the one above. If you push an ar-
ea completely into an area above it, it wil be ignored in the calculation and you will get
an appropriate warning message.

Areas with distance (z > 0):

Areas that are not embedded in the facade or roof are not cut, neither with the em-
bedded nor with other surfaces at a distance! If e.g. 2 sources with the same distance
overlap or even lie in each other, both radiate completely, as well as the possibly un-
derlying facade/roof source. To make this clear, the border lines are drawn in bold.

Multiple emission definitions

An emission definition for the environmental noise (not the noise inside the factory
building) can be assigned up to 3 emission definitions, to model different configura-
tions of the source for example to simulate the different breakout for ,, door open” -
,door closed” correctly with the correct amount of time where the door is open versus
closed and with a different transmission loss.

Note: There is a function in the day histogram library to invert a day histogram.
Procedures with calculated indoor levels

Use the red plus sign to generate a new state of the source, the geometry re-

mains unchanged but the source description will allow the change of the trans-
mission index R. Each source has a day history where each state of the source needs to
be assigned a percentage of the time this state will be active, the total needs to sum
up to 100%. This means that when a gate is open 18 minutes of a certain hour, the
time history for this state needs to be set to 30%, the closed state = 42 minutes will be
the other 70%.

Procedures with indoor level from a spectrum

With the red plus-symbol request a new source definition with a different noise

transmission. The day history for this operation can only be resolved for the
number of hours when this source definition shall be active rather than the detailed in-
formation which hour had what source definition. For example, a gate that is open be-
tween 9:00 and 12:00 but is closed the rest of the time. If the operations time of the
factory is between 6:00 and 22:00, then the day history for the open gate from 9:00 to
12:00 is 100% open, for all other hours it is closed = 0%. The day history for the closed
gate is 100% for 6:00 to 9:00 and from 12:00 to 22:00, the time from 9:00 to 12:00 the
closed gate is active by 0%. This means that at night time where the noise limits are
stricter, the closed gate is active and not the open gate, thus it is much quieter in the
environment.

Interpretation of embedded point and line sources as an area
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Assigned area [m3] interpret point/line source as area source

Often the exact geometric shape of a source is not known or irrelevant. Therefore,
there is the possibility to enter a point or line source and assign an associated area to
it. This area is then used to calculate the emission (for levels per m?, e.g. for calcula-
tions from inside to outside).

Properties for indoor calculations

In addition to the geometry of solid objects and the positions of sources and receivers,
you will need to define the emission spectra for all the sources, along with absorption
spectra for all surfaces and sub-surfaces. Bear in mind that the frequency spectra that
we perform the calculations with takes the lowest common denominator from your
input — the source or surface with the least detail in terms of frequency definitions de-
cides the detail level for the calculation as a whole. If, say, you have one surface which
defines absorption only in the bands 500 Hz, 1000 Hz, 2000 Hz and 4000 Hz, these are
the only bands we will use for the calculation, even if you have defined everything else
in third-octave bands from 1 Hz to 20000 Hz.

We take a slightly more relaxed attitude with transmission. You are free to leave it un-
defined (in which case we assume no transmission whatsoever), or you may define a
limited number of bands. In the latter case, if the calculation wants to use a frequency
band which is not defined by a transmission spectrum, we either take the lowest or
highest available band if the frequency lies outside the defined range, or, if the fre-
qguency lies between two defined transmission bands, we interpolate between the
two.

An important point to reiterate is that while it is tempting to try and improve the quali-
ty of results by increasing the input detail, there is usually little to be gained beyond a
certain point — excessive detail can even lead to additional difficulties. Six or seven oc-
tave frequency bands may well be sufficient and geometrical features smaller than
about 50 cm can often be safely neglected. Absorption coefficients are rarely known
within an accuracy of +0.1. Even the best measurements can struggle to get accuracy
below 0.5 dB in certain circumstances and calculation methods come with systematic
errors — discrepancies of several decibels are seen regularly in realistic noise control
situations in general. It therefore makes sense to start with a relatively crude model
and then possibly explore what difference further detail might make. It is worth bear-
ing these things in mind when setting up an SPD situation.

Inside properties of the building

[Indoor noise] Enter the indoor properties of the building in the Building/Room tab.

Propertiez inside

Mean room height inside (VDI 3760 only) [m]

Scattering objects

Density [1/m]

Absorption 13-wood (scattering) ~ | Id

Background noise:

Spectrum 13-Background noise indoor 30 dB(A) ~| 4

The mean room height is only valid for calculations according to VDI 3760, because this
model can only calculate horizontal ceilings. Enter a mean room height in case of sus-
pended ceilings, saddle roofs or shed roofs. The actually bigger surface of the roof
must be considered by a higher scattering object density.

Please note that further restrictions apply to calculations according to VDI 3760, e.g.
no intermediate ceilings may be entered.
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Definition of the scattering objects

Scattering objects are not explicitly modeled elements inside a room, leading to
screening and scattering of the incident sound. Scattering objects are all kinds of struc-
tures inside of the factory, (e.g. machines, installations or pipes), but only if they are
large with respect to the wave length. It is therefore recommended to only take those
structures into account which are balls with a diameter of at least 1 m or cuboids with
a side length of at least 1m. Smaller elements only minimally act as scattering object;
larger structures divide the room and should be considered as walls.

Facades and ceiling are no scattering objects.

The SCATTERING OBJECT DENSITY ¢ can be described as the mean free path length Lm. (g
= 1/Lm, Lm = mean free distance between scattering objects). This can be traced back
to the relation of the surface S, of all structures in the room (except boundary surfaces)
to the room volume V.

g=-L =231

Lm 4=V
The free path length can be assumed to be 30 m for a hall with few machines and 10 m
for dense fill with machines.

The density of scattering objects increases with increased grade of filling the hall with
machines. Here some guidance values for

Dense fill with machines 0.1m?

Middle fill with machines 0.08 m*
Scattered fill with machines 0.03m?*
Hall with very few machines 0.01m?*

The only other source for absorption spectra we know is the book , Technischer Larm-
schutz (technical noise protection)” (Springer Verlag, ISBN-10: 3-540-25507-9) with the
following suggestion:

Room with flat roof, scarce scattering object allocation
(e.g. machine room in a power plant): q=0,015-0,03 m-1

Room with flat roof, middle scattering object allocation
(e.g. room with machine tools): g=0,03-0,06 m-1

Room with shed roof, dense scattering object allocation
(e.g. shed hall with textile machines): q=0,06—0,12 m-1

Inaccuracies in the estimation of the scattering object density is only scarcely noticea-
ble in low and middle distances to a source but fairly noticeable in big distances.

Definition of the absorption of scattering objects as

The absorption of the scattering objects is frequency dependent. The VDI 3760 pro-
poses the following absorption spectra that are included in the system library:

Scattering objects metal (machinery)

Scattering objects wood (other installation)

The only other source for absorption spectra we know is the book , Technischer Larm-
schutz (technical noise protection)” (Springer Verlag, ISBN-10: 3-540-25507-9) with the
following suggestion:

All kind of machinery (except textile machines), pillars, sheds, as=0,05-0,15
material piles:

Textile machines: as=0,2-0,25

Sound absorbing partition walls (e.g. in an open-map office): as=0,7-0,9
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Indoor source properties

With the group assignment (see “Using the group assignment of sources”) sources can
be assigned to SOURCE GROUPS.

The lower area contains the core of the object settings with the definition of the emis-
sion and the day histogram. If a directivity is associated with a source, it can be select-
ed and viewed on the second tab. Below the spectrum and the and the day histogram
are visualized.

Goup: [undefned e = a

e Time histogram
typesl s roe V] W (usebrary defrison o 00| [ ] o [Cwet [ r—r— < w

worng haum

Single values are not possible for indoor sources, always select a spectrum from the li-
brary. You can apply the settings from the library or use the spectrum as reference
spectrum. In this case define the dB-weighting and the reference (emission per 1 m?
area size, or per 1 m line length or in relation to the total source). On the right side, se-
lect the daily histogram from the library (important only for Leq calculations, not for
room acoustics).

Moving point source / Haul road

Lw' 0,0 dB{A) ~| as | Lwjm, m2

When the sound power level of a vehicle and the speed are known, SoundPLAN calcu-
lates a sound power level per meter - e.g. to enter the sound power per meter of a
truck only once regardless of the track the truck took.

Moving point source definition

Lw 100,0
Specd e 553

» x

Click on the pocket calculator and enter LW and SPEED. The result is the length related
sound power level for one pass-by per hour. Correct the number of hourly movements
with a day histogram with the setting events per hour (E/h).

Absorption properties

Absorption properties Inside

Absorption spectrum sonora ceiling insulation ~ | ln
1
LE
g 03
2
o 07
£
2 a8
(&}
c a5
2
B o
7 oz
g 02
01
0

e & & & & § 8 8

Frequency [Hz]
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For indoor calculations all facades, ceilings inner walls and inner ceilings etc. mandato-
rily need an absorption spectrum. Therefore, select a spectrum from the library.

The button , Library” takes you to the library (either to select an element from
the system library or to edit a selected element).

In the absorption spectra, the scattering coefficient must be defined for each frequen-
cy in the absorption library (minimum value 0.005), otherwise the calculation is abort-
ed. With the button in the absorption library the scattering coefficient can be quickly
estimated from the surface roughness.

Transmission properties

General Material properties

Transmission Opening
Transmission spectrum Door made of Aluminium ~ | lin

Rw=12 dB

. f' \f }iﬁﬁt‘ :
//,,

o ln-.-.

[dB]

"m==ss85EBARE98EEEREEREEEEEE

Frequency [Hz]

Horizontal objects (intermediate ceilings), vertical objects (walls) and transmissive are-
as can be treated as sound-permeable for calculations according to the sound particle
model SPD. Select a transmission spectrum from the library. Select the transmission
spectrum for horizontal and vertical objects as well as for transmissive objects at hori-
zontal and vertical objects in the tab Material properties and for transmissive areas at
facades (doors, windows) in the tab Outdoor source properties.

The button , Library” takes you to the library (either to select an element from
the system library or to edit a selected element).

Interior transmission areas inside the building can also be considered as an opening. In
this case, activate the check box OPENING.

In the 3D view, objects lying behind the opening are visible.

Edit properties of multiple objects

If you want to edit the properties of multiple objects, select them in the tree (with Ctrl
+ left mouse button). All changes you make in the property dialogs are valid for all se-
lected objects.

== The property table is another possibility to quickly edit the properties of multiple

=== objects as well as to get an overview of the properties.
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EH Property table — m} *
Property Absorption inside [ left ~| ®
Obj. key Mame Absorption ~
- 5350 Industrial hall window West 2 Glass
' 5028 partition wall 2 Plain plaster
' 5027 partition wall 1 Plain plaster
' 5029 partition wall 3 Plain plaster
- 5332 Roof VB-1 vertical ceiling baffle -
o 5339 Facade & concrete
o 5333 Ground concrete
] 5336 Facade 3 onaete w

'

Select the property you want to edit or view. You will see a table with all objects with
this property (e.g. absorption inside / left). A click on the column header sorts the table
accordingly. Properties can be transferred from one object to another. Place the cursor
on the lower right corner of an entry field and pull it with pressed left mouse key
downwards.

+ Wind turbines

Wind Turbines can be evaluated in accordance with different standards, see selection
list for the selection of the standards in the SoundPLAN Manager.

e il

The source of a wind turbine is defined in height of the hub. In the wind turbine library
elements, the height above the terrain is already stored from the manufacturer's data
in the emission library. This value is transferred to the source as delta h if you activate
the check box USE LIBRARY DEFINITION for the TERRAIN REFERENCE In this case the height
definition is fixed to relative elevation.

General Notes  Free properties

Source group: Wind park ol + - £
Comment: ‘ |
Time histogram: 100% / 24h ~| 14
Calculation method LwA=101,6 dB 100% / 24h
() Center frequency 500 Hz 120 .
1m
@ Sound power spectrum El =
s E
1
NORDEX 5 77 - 7,5mfs ~ 2 41
2 x
[ [
Lw 40 135 40 1510 2000 03593 13 @
Freumney [Fe] n
Lw Correction factors [dB]
Use library definition K kT
Lw 101,6 dB(a) Rotor
Diameter [m]

Reference wind speed

Ve [mfs] 75

Terrain reference

Use library definition
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With the group assignment wind turbines can be assigned to groups, see "Using the
group assignment of sources" (page 187).

In addition to sound power level and day histogram, define the ROTOR DIAMETER (for
calculations according to the IoA Windturbines and for the presentation) and for calcu-
lations according to BEK nr. 135 the REFERENCE WIND SPEED.

To get a realistic visualization in 3D you can use the object type , Wind energy” to set
the direction of the rotor.

*wind turbine
Ratation direction of wind tubines it [7] 1]

always in view direction
Position of the rotor blades

@ randomized () Hist, with & rotation angle of [°] 0

As a nice add on, you can let the wind turbines rotate with Ctrl+T in the 3D view,
(Ctrl+1 - Ctrl+9 will change the rpm of the wind turbine in 9 steps).

Using the group assignment of sources

All sources (roads, railways, parking lots, industrial sources, wind turbines and sources
associated with an industrial building) can be assigned to groups. Results for individual
groups can be saved separately in the calculation. The tables (Result Tables and
Spreadsheet) and the Graphics can present the results of the groups separately. The
Graphics lists all groups in the result manager F8 so that you can quickly load the sheet
of a single group or print or export the group results jointly for several groups.

In the Geo-Database assign the sources to a GROUP.

Delete group assignment
I

Source group: Wind park | e

|A|:|d group |REname hp—‘

In the Calculation core in the definition of the calculation run for single receivers and
Facade Noise Maps check the box for GROUP-RESULTS.

[ ] Group results 3

For Grid Noise Maps use the double arrow to select the groups for the calculation.

The ALLOWED TOLERANCE in the tab Settings in any case needs to be set VALID FOR EACH
GROUP CONTRIBUTION LEVEL, so that the levels for the other groups do not change
when groups are added or removed. If detail tables are switched on, the tolerance is
calculated on the basis of the source contribution level.

For the table type (Result Tables and Spreadsheet) and the graphical documentation of
the results, you can present the results for individual groups or for the sum level.

In the Result Tables the group contribution levels at the receiver are presented for sin-
gle receivers and Facade Noise Maps under Details + Graphics in the detail table
Groups.
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B/ Project Wind Farms - RSPS0002.res: Wind park o -e ]
Runinfo  Single Receiver Detals +graphics  Sources
Receiver FlIGW,T/dB{a) 1GW,N/dB{a) LrT/dB(A] LrN/dB(a) ~
Kalchsreuth EG 64 54 48,3 48,3
¥ Kumreuth EG 59 49 48,2 482 v
Spectrum 24h distribution Source contribution Mean propagation Leq
Source contribution - 24h distribution Contribution spectra Groups Diagrams
Group LT LM ~
dB(A) dB{A)
¥ Wind park scenario 1 456 456
Wind park scenario 2 434 434
Wind park scenario 3 38.7 38.7 ~
Details + graphics Mame of receiver

In the Spreadsheet (receiver table) select whether group contribution levels should be
part of the spreadsheet and if desired, which ones. Depending on your selection there
are additional columns.

Project Wind Farms
Sum level and group contribution levels

Limit. Sum level Wind park Wind park scenario 1 ‘Wind park scenario 2 Wind park scenario 3
Name Day Night LD LrN LD LrN LD LrN LD LrN

[dB{A)] [dB(A)] [dB(A]] [dB(A]] [dB(A]]
Agriculture 1 64 54 43,6 43,6 36,8 36,8] 40,7 40,7 38,2 38,2
Agriculture 2 64 34 50,8 30,8 44,3 44,3 44,0 44,0 48,4 43,4
Hannesreuth 55 43 47,5 47,5 44,8 44,8 43,2 43,2 36,3 36,9
Kalchsreuth 64 54 48,3 48,3 45,6 45,86] 41,6 41,6 42,5 42,5
Kimreuth 59 49 48,2 48,2 45,6 45,86 13,4 43,4 38,7 38,7
schmalnohe 64 54 44,7 44,7 37,1 37,1 42,0 42,0 39,3 39,3
sigl 59 49 37,7 37,7 33,7 33,7] 33,5 33,5 31,1 31,1
Sigras 1 64 54 47,0 47,0 40,5 40,5 44,7 a4,7 39,7 39,7
Sigras 2 64 54 48,4 48,4 41,9 41,9 46,6 46,6/ 39,1 39,1
wickenricht 59 49 41,5 41,5 36,0 36,0] 39,1 39,1 33,1 33,1

The groups can be used in the area table for the statistical evaluation.

Sum level Federal highway Municipal roads Local roads
Name GroRe Intervalle Size [km?] size [km?] size [km?] Size [km?]
[m?] LD LN LD LN LD LN LD LN
Total area 1408271 | > 55 0,70 0,24 034 0,12| 0,24 0,09 0,14 0,02
65 0,20 0,05 0,09 0,04 0,08 0,01 0,02 -
=75 0,04 0,00 0,02 0,00 0,01 - -

In the file selection manager in the Graphics select if sum levels or group levels shall be
displayed in the map.

Grid Moise Map x

Select value

(®) select time slice () show ground elsvation

Walue

Sum level

Wind park scenario 1
Wind park scenario 2
Clwind park scenario 3

Accordingly, also the grid operations and the operations for Facade Noise Maps can be
performed for groups.

7: Measuring points

[Tools Industry Noise] The measurement point is an object to calculate the sound
power level from measured spectra. See "Calculate sound power from measured data"
(page 531).

# Stage

The environmental noise at a festival created by one or multiple stages can be calcu-
lated in SoundPLAN in accordance with either the Nord2000 or ISO 9613-2.
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Calculations with the Nord2000 offer higher accuracy because the formulae used in
the propagation are closer to the propagation of a wave that what the 1SO 9613-2 of-
fers. The ground effect is using Fresnel zones to calculate the reflection of the wave on
the ground, the ISO 9613 only regards a single reflection point. The ISO 9613-2 also
calculates the scenario as a downwind case which automatically means that you are
assessing the worst-case scenario with downwind in all directions. The Nord2000 al-
lows for more detailed modeling of the meteorological conditions with wind velocity,
wind direction or alternatively with downwind conditions.

A stage is a combination of the position of the noise sources, the properties of the
loudspeaker array and the area for the spectators. The data are defined in the Ar-
rayCalc file.

ArrayCalc is a software product from d&b audiotechnik GmbH, in which all properties
and settings of the d&b speaker arrays. For example, the number of arrays, the di-
rectivity and the tilt of individual speakers as well as the location of the spectators. You
can download the software for free from the website of d&b audiotechnik under
(http://www.dbaudio.com).

In SoundPLAN, only the complete stage is read in from the ArrayCalc file as a point ob-
ject.

Select the Stage icon in the object bar and place the stage with a left mouse click. The
input point is the zero point of the stage.

File name: |SL-Series K5L setup example 1.dbpr | I
Direction [deg] :

Sound pressure level at front of house

Stage emissions - Rock/Pop ~| 14
Sum Level [dB(Z)] = 100,0 Level correction [dB] |100] -
Time histogram
Open air event ~| 14
Penalties
K2 (] KT L]
LwZ=1000dB Open air event
100 =
n =
® 50 = %
=
ERE
0 i
N o o o o o o oo o 10
£ » O © © 8 © Wn O O
4 - O &= @ © ¥— @
- L] in} o L]

01234567839 il 3 15 7 9 21 B

In the object dialog click the symbol OPEN to open the ArrayCalc file. Depending on the
complexity of the stage, this can take a moment. With the symbol ArrayCalc open the
program ArrayCalc if you need to make changes to the stage or to customize the
“NoizCalc reference point” (see below).

>> Display the properties for the stage so that you see not only the point object, but
the stage with all the objects defined in ArrayCalc.

Adjust the DIRECTION of the venue.

Select a frequency spectrum via the library icon. Since the spectra are often normal-
ized to a LAeq =0 dB, enter the level at the sound mixing booth “Front of House” in the

Stage
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LEVEL CORRECTION field. A non-normalized spectrum, for example from a measure-
ment, can be corrected to the desired sum level at the sound mixing booth.

Calibrate the stage

PNy =
7

- /
I/:I ’ I

g <&

In the picture above, you see the venue with the loudspeakers and additionally a blue
and a green dot. The blue dot represents the position that you see in SoundPLAN, the
green dot is the position of the sound mixing booth or respectively the location used to
calibrate the stage to, this point is called the “NoizCalc reference point”.

In ArrayCalc under “settings | advanced features”, the , NoizCalc reference point” must
be activated for SoundPLAN to be able to calculate the stage. You can customize the
“NoizCalc reference point” in ArrayCalc in the “3D plot”. SoundPLAN uses this location
to calibrate the noise level to the total sound pressure of all loudspeakers. Usually, this
calibration point is positioned at ear level at the sound mixing booth (e.g 1.7 m if the
audience stands ). The calibration point must be at least 0.1 meters above the ground.
The calibration is done in a pre-calculation of the SoundPLAN calculation core.

&= Buildings

Buildings are an important factor in the outdoor noise propagation. For this reason,
the elevations of the building, the building height (diffraction edge) and the reflection
properties are important parameters. For aircraft noise calculations, buildings are used
for display purposes in the Graphics only.

Some of the properties that are assigned to buildings can later be inherited to receiv-
ers to reduce the effort of the definition of manually assigned and automatically gen-
erated receivers (Single point calculations and Fagcade Noise Maps).

Statistical data such as the number of occupants and the number of dwellings is neces-
sary for the evaluation of occupants affected by noise, for example for the statistics in
connection with the EU noise mapping and noise action planning as well as for conflict
and annoyance analyses.

A building is described with the ground floor elevation (normally the elevation of the
entrance above sea level) and the building height above the ground floor. The building
edge points are derived from the DGM.

The ground floor elevation is the same for all building coordinates. The first entered
coordinate is defining the ground floor elevation for the whole building. If buildings are
placed on a before calculated DGM, you can select whether the ground floor elevation
is derived from the building corners as the highest/lowest elevation or if it shall be av-
eraged from all coordinates of the building.

The positions of receivers and the building height are measured from the ground floor
elevation.

The difference between the ground floor elevation and the terrain defines the building
base, which is used as extended reflecting facade area. Buildings situated on a hillside
can be assigned receivers in basement floors.
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Enter the coordinates of the building and close the building with F2, double-click or the
FINISH button. The building is automatically closed and displayed filled in turquoise
(main building, hospital, school, kindergarten) or filled in gray (auxiliary building). The
fill for the building type "Unknown" is a bright orange, for example, to better visualize
buildings that have not yet been processed.

Building properties

Each building has only a single set of property information. For building complexes
with different wall heights, the building needs to be split up in several buildings.

Building (129892)

Name: |Plough Way 4 | S I )
Geo-File: QsI_Building ~ |Gbl. N"' ©)
Building type Main building v &

" Properties

General Facade Moise Map  Additional Free properties

Description

Road name: |Plough Way | Mo : |4 |
Building height [m]:

Reflection loss (facades only) [dB]:

[ Building floats above around

Receiver related information

Height of 1. receiver above GF [m]:

= [
3l s

Height of floars [m]:

Mumber of flaors:

I
4k

Label for the first floor: GF

4k

Mumber of additional basement floors:

-

Area usage: General residential area bl

E » Moo= 4 X

When you assign receivers to a building, the BUILDING NAME is proposed as receiver
name. For Fagade Noise Map calculations, the building name is automatically used as
receiver name. We recommend not filling in the building name manually but to define
the entry fields ROAD NAME and NO and then assign both entries with a double click on
the field BUILDING NAME. Use the Geo-Tool PREPARE BUILDINGS to define several build-
ing names at the same time. The order of road name and house number is selected via
OPTIONS | PRESETTINGS, branch Geo-Database.

Use the OBJECT NUMBER for individual numbering of the Facade Noise Map receivers, if
the automatically assigned serial number (alpha-numerical numbering according to the
receiver name) is not sufficient, see "Object numbering" (page 39).

Select the BUILDING TYPE "main building" (residential building), "auxiliary building"
(garages, industrial building) "School", "Hospital", "Kindergarten" or "Unknown" for
different display in the Graphics. The building types "school", "hospital" and "kinder-
garten" are evaluated for the statistical evaluations for EU environmental noise.

To set the building type by a formula in the Property Explorer, you need the number
with which the building type is stored in the selection list:

0 Main building

1 Auxiliary building
-1 Unknown

-2 School

-3 Hospital

Buildings
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-4 Kindergarten

The BUILDING HEIGHT is relevant for screening and reflection during the propagation
calculation. It is entered relative to the ground floor elevation. If top edge elevations
are available from laser scan data, the building height can be calculated with the Geo-
Tool “Evaluate elevation points for building height” (page 122).

The form of the roof is usually not relevant for the propagation calculation. In most
calculations it is sufficient to set the building height in the middle between eave and
ridge. Only for special problems or to show the roof in cross sections and in the 3D-
Grapics it might be useful to enter the ridge as a noise protection wall. The base line is
entered at the position of the ridge in m above sea level with a wall height of 0. Assign
the graphics-object type "ridge" for the display in cross sections and 3D-Graphics.

The REFLECTION LOSS describes the loss of energy occurring each time sound waves are
reflected from an object. The reflection loss depends on the material of the wall, the
impact angle, the frequency, and the size of the wall.

The reflection loss is entered in dB. For sound-reflecting surfaces, a reflection loss of
1.0 dB per reflection is generally assumed (corresponds to an absorption factor a of
0.21). This flat-rate factor includes scattering losses that occur in structured facades
due to windows, balconies, etc. For highly structured facades a reflection loss of 2 dB
(o0 =0.37) can be used.

Activate the check box BUILDING FLOATS ABOVE GROUND, if the difference between the
ground floor elevation and the terrain should not be considered as reflecting pedestal,
see "Floating buildings and industrial buildings" (page 194).

Information on the receivers in the building properties

If receivers are assigned to a building (single point receivers or Fagcade Noise Map re-
ceivers), the RECEIVER RELATED PROPERTIES of the building are transferred to the receiv-
er. This way parameters such as number of floor or area usage are defined only once
per building.

The field HEIGHT OF 1. RECEIVER ABOVE GROUND FLOOR defines the calculation height of
the first receiver (this is not the floor height of the first floor). Depending on the stand-
ard, this might be for example in the center of a floor (e.g. 1.5 m) or the ceiling of a
floor (e.g. 2.4 m). The height is entered relative to the ground floor elevation.

The HEIGHT OF FLOORS defines the position of additional receivers above the first re-
ceiver.

The NUMBER OF FLOORS defines the number of calculated receivers lying on top of each
other.

The parameter NUMBER OF BASEMENT FLOORS is used to take into account receivers be-
low the ground floor for buildings on a hillside.

The LABEL OF THE FIRST FLOOR for floating buildings makes it possible to correctly label
the floors for nested buildings, see "Floating buildings and industrial buildings" (page
194) or for buildings with basements.

The AREA USAGE is used to compare the resulting noise levels (assessment levels) with
the noise limits. The area usage is used to map the noise excess as a conflict in the
tabular documentation (Result Tables and Spreadsheet) and in the graphical presenta-
tion. When dimensioning a noise protection wall (Wall Design), a wall that keeps the
limit values for each receiver is proposed based on the area usage and the associated
limit values.

Use BUILDING TOOLS | TRANSFER AREA USAGE TO BUILDING in the Tools ribbon if the area
usage is provided in the object type "area usage".
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Facade noise map - turn on facades

General Facade NoiseMap  Additional Free properties

8,2m \'\__/ Select al

=
Invert selection

The module Facade Noise Map allows calculating automated single points without the
need to enter single receivers. All facades where receivers should be placed need to be
“switched on”. The position of the receivers (in the center of the facade, distance in
meters ...) is later defined in the calculation properties. In the preview window in the
tab index card Fagcade Noise Map, you see the building and its surrounding. The fa-
cades can only be switched on at the currently open building. This is visualized with in
dark turquoise. The cursor changes to a small hand as soon as you move over a valid
facade; with one click the facade is switched on or off.

SELECT ALL activates all facades of the building, INVERT SELECTION deactivates the previ-
ously activated facades and vice versa.

As the facades will usually be activated at one time for several selected buildings, use
the GeoTool “Prepare buildings” to prepare the fagade receivers. You can define a min-
imum length so that small facades such as balconies are excluded. In “Prepare build-
ings” you can also deactivate all facades for the Fagade Noise Map.

>> Activate the object properties of the buildings to view selected facades in tur-
quoise and in double line width.

If two buildings have a common fagade the receivers within this fagade will not be cal-
culated. Receivers are only calculated if they are located 0.5 m above the lower build-

ing.

Inhabitants, dwellings and additional properties

In the Additional tab you can assign further characteristics to the buildings, such as
OWNER, PARCEL NUMBER or INHABITANTS or DWELLINGS per building.

Gerneral Facade Moise Map  Additional  Free properties

Owner: | |

Land parcel Mo ||

Inhabitants: Dwellings:

One dwelling per floor O

lgnore thiz building in the propagation calculation concerning reflection and O
zoreening (Only calculation type FHR]

The number of inhabitants / dwellings is needed to show the affected people in a noise
interval for annoyance analyses, strategic noise maps and action plans according to the
European directive on environmental noise. Without exact knowledge of the number
of inhabitants, you can roughly estimate the inhabitants with the option "m? per in-
habitant" in the Geo-Tool “Prepare buildings” roughly estimate.

If information on inhabitants or dwelling is available in an area in the object type "area
usage" or in a value grid, you can use the GeoTool "Distribute inhabitants or dwellings"
(page 120).

Buildings
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For the inhabitant statistics according to CNOSSOS-EU, all inhabitants of buildings with
only one dwelling per floor may have to be assigned to the loudest facade (e.g. Aus-
tria). Mark the corresponding buildings with the checkbox ONE DWELLING PER FLOOR.
Please refer to the implementation into national law for your country.

IGNORE THIS BUILDING IN THE PROPAGATION CALCULATION CONCERNING REFLECTION AND
SCREENING: In some cases, it is demanded that shielding and reflections from buildings
are suppressed. For the location of the receiver on a building and the references to the
Fagcade Noise Map the buildings are vital, so it is not possible to simply ignore the
buildings in the calculation. This procedure might also be useful in urban land use
planning when the exact position of the buildings is not yet known.

In order to supply the calculation core with the required information and to facilitate
this, some extra controls are introduced:

Check the box SEARCH RANGE DEFINED BY FACADE and also check the box IGNORE BUILD-
INGS FOR PROPAGATION CALCULATION WHICH HAVE APPROPRIATE FLAG IN THE BUILDING
PROPERTIES in the Calculation settings Facade Noise Map.

Building information as well as settings resulting from the building geometry (e.g. area
* number of floors) can be inserted in the Spreadsheet to evaluate annoyance anal-
yses.

Floating buildings and industrial buildings

If you check the box BUILDING FLOATS ABOVE GROUND, the base of a building is not con-
nected to the terrain.

For the calculation only the screening is regarded not the reflections between the
ground and the bottom of the buildings! If you want to regard the reflections be-
tween the ground and the bottom of the buildings correctly, you need to simulate the
interaction with an Indoor Noise Calculation and manually generate an area source at
the bottom of the building and assign it the sound power that is equal to the reflected
noise components between the ground and bottom of the building. Please also ob-
serve that any floating structure will significantly increase the calculation time. For that
reason, floating objects should be used sparingly for detail calculations.

With this check box several new modeling options become possible:

e Buildings where higher floors are bigger than the ground floor

e Modelling of passageways under buildings and entries to courtyards

e Buildings that have different usages, floor heights and reflection losses

e Industrial buildings with multiple floors (parking garages)

In order to allow receivers in stacked buildings to be labeled continuously, enter the
label for the lowest floor in the building and receiver properties.

2¢ Elevation lines and - Elevation points

Elevation lines and elevation points heights form the base data for the supply of eleva-
tion for the 3-dimensional calculation model. A digital ground model (DGM) is calculat-
ed out of elevation lines and spot heights and is later used to determine the elevations
of the model data (roads, buildings ...). The DGM edges are evaluated to calculate the
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ground effect and the screening (if applicable). The particular functions depend on the
calculation standard. Some standards tie the ground effect to the average height of the
line of sight above the terrain, whereas others calculate the ground reflection position
in great detail. Please read the chapters detailing the ground effect in the SoundPLAN
reference handbook. Although the screening does depend on the standard, please re-
member an effect which may not seem so obvious: Most calculation standards require
the screening to be evaluated not only in the shadow zone but also in the illuminated
zone.

The object type elevation line applies to ISO elevation lines in the cartographic sense
and to lines following a terrain. The first type represents lines of the same elevation,
whereas the second type models elevation profiles and cutting edges.

If a DGM is calculated only out of ISO elevation lines, it might have the tendency to
form plates. The screening effect will not be taken into account correctly. In this case,
extra profile lines describing the elevation course will help:

220 220

D30~ 230

(0]574

02z ~ 0zz

Elevation points are singular elevation information. Elevation grids or point clouds
from laser scanning, which ensure the supply of elevation information in the investiga-
tion area, are imported using IMPORT | ELEVATION POINTS in the ribbon Fundamentals.
The elevation points are thinned out during the import in order to minimize the num-
ber of points and the size of the DGM, see "Filter and import elevation points" (page
79).

Terrain points which are available in a DXF file as a text can be converted to spot
heights, see "DXF Import" (page 66).

Calculation of the negative extra path length

As soon as a calculation standard demands the calculation of the negative extra path
length (screening in the illuminated zone), SoundPLAN automatically calculates this
value.

Terrain baseline

If between source and receiver no obstacle is found that would result in a positive ex-
tra path length, SoundPLAN defines a line between the ground at source and receiver
labeled the terrain base line. All elevation lines and DGM triangle edges above below
this terrain base line are checked if negative extra path length needs to be considered.
The point delivering the highest value of extra path length for the terrain base line is
chosen for the calculation of the negative screening.

# Noise barriers

Walls are used to describe noise control walls and retaining walls for the noise calcula-
tion. Sometimes they are also used to define the ridge of a roof.
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The wall height refers to the base line (example: with a wall height of 4 m the screen-
ing edge is 4 m above the base line). A wall with the wall height "0" is taken into ac-
count for the screening effect. The elevation of the screening edge is the elevation of
the base line.

Coordinates, heights, segment lengths, volumes and kilometers of walls and berms can
be documented in the Spreadsheet, see "Wall / berm documentation" (page 345).

Wall properties

Base element  Additional elements  Free properties

[Juse for wall Design

Height
Wall floats above ground O
Wall height [m]: 1,50 Constant element height

Reflection properties

(@ Single value () Absorption spectrum @
Reflection loss  Absorption  Reflection
[dB] coeff, coeff,
Left 0,208 0,794
Right 1,0 0,206 0,794
Area of the base element
Segment area [m3]: 29,63 Total area [m2]: 853,70

Activate the check box USE FOR WALL DESIGN if you want to use a wall for wall optimiza-
tion with the Wall desigh module, see "Wall design" (page 355). Walls that are to be
used for optimization must be saved in a separate Geo-File, i.e. no objects other than
the walls to be optimized may be contained in this Geo-File. Walls with additional ele-
ments cannot be used as baseline for wall dimensioning.

Check mark WALL FLOATS ABOVE GROUND if the wall does not extend to the ground but
actually ends at the entered object elevation of the wall and noise can propagate un-
der the wall.

This makes it easier to model noise barriers on bridges and use them for wall optimiza-
tion. In this way, you can also graphically document the height and reference kilometer
of noise barriers on bridges.

Signs and Symbols
s Abutment of the bridge

[ Bridge definition in the Geodatabase
— [0iSE protection wall along the road

MNoise protection wall continues on the bridge
Check mark "wall floats above ground”

Please make sure that all entry points of the wall sections on the bridge must be on the
bridge plate. In case of doubt define the bridge plate a bit wider.

For noise barriers that have height jumps, the wall height must not be interpolated for
the calculation of the diffraction edge. Check mark CONSTANT ELEMENT HEIGHT if height
jumps occur in the wall.
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[ ]

With constant wall elements the wall is parallel to the terrain and the wall always has
the same height within an element. If the checkmark "constant" is not set, then the
height of the wall element is adjusted to the wall height of the next point. This means
that the wall height of these wall elements is different within the element. You can
check the input via F8 or VIEW | FRONT VIEW.

Reflection loss for noise barriers

Walls can reflect differently to the right and left in the input direction. The reflection
loss can be entered either as a single value or as an absorption spectrum from the
SoundPLAN library.

Feflexionzeigenzchafter

{* Einzahlwert 1 Abzorptionsspektrum o
Reflerionsverlust | Absorptions- | Reflexions-
koeff. koeff.
Linksz 8.0 0842 0158
Rechts 80: 0,158

The reflection properties are dependent on the material of the wall. You can enter the
reflection properties as reflection loss in dB, as absorption coefficient or as reflection
coefficient. The respective input is converted into the other two values.

"No reflection" is indicated with a reflection loss >15 dB.

For traffic noise you normally do not need a spectral calculation of the reflection, you
can use the following reflection loss settings that the German RLS 90 defines:

Wall type Reflection Absorption- Reflection-
loss in dB coeff. a coeff.

Hard (fully) -reflective surfaces (concrete, 1 0,206 0,794

glass)

Absorbent noise barrier 4 0,602 0,398

Highly absorbent noise barrier*) **) 8-11 0,842-0,921 0,158 - 0,079

*) For Schall 03-2012, a maximum reflection loss of 8 dB is calculated.

**) RLS-19 prescribes a reflection loss of 0.5 dB for reflective noise barriers, 3 dB for re-
flection-reducing noise barriers and 5 dB for strongly reflection-reducing noise barri-
ers. To allow the same noise barriers to be used for different types of noise, reflection
losses are interpreted accordingly via a checkmark in the guideline settings (up to 1.5
as0.5dB, >1.5...<=4as3dBand >4 ...<=15 as 5 dB).

Schall 03-2012: The treatment of low noise barriers according to paragraph 6.5 is done
automatically due to complex geometric checks.

If a search beam finds a diffraction edge, the height of the intersection is obtained
from an interpolation of the two end points of the diffraction line. For the sound-
relevant diffraction edge, the total height is evaluated, which results from the base
point plus the WALL HEIGHT.

For spectral treatment of reflection losses (only for standards that support frequency-
resolved calculations), the library is accessed. Call the absorption library via the icon
button.

Noise barriers
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Reflection properties

i Single value & Absorption spectrum 73

Abzorption spectium |

Leftsidef  NPW pre. concrete "Pereston MIDI-", 1, ﬂ

Right zide MPw pre. concrete “Perestan WID-, 1

If you switch to the absorption spectrum, the entered single-number value is not eval-
uated in the calculation! For calculations that include both spectral sources and
sources without spectrum, SoundPLAN proceeds as follows: If an absorption spectrum
is specified for a wall, this is used for reflections of the spectral sources; for reflections
of the sources without spectrum, an average absorption value from a road noise refer-
ence spectrum is used. The road noise reference spectrum is taken from the Japanese
road guideline ASJ 2008 (third octaves in dB(A)):

2 5 = = % % : 3 = 3 = = =
8 8 % 3§ ¢ R 2R R E G %

1000
1250
1600
2000
2500
350
000
s000

Frequenz [Hz]

50Hz | 63Hz | BOHz | 100Hz | 125Hz | 160Hz | 200Hz | 250Hz | 315Hz | 400Hz | 500Hz | 630Hz | 80OHz | 1kHz [1.25kHz| 1.6kHz| 2kHz |2.5kHz|3.15kHz 4kHz | SkHz

378 | -338 | 30,2 | -268 | -238 | -21,1 | -186 | -163 | -144 | -12,7 | 11,2 | 101 | 83 | -89 o 96 | -107 | -12,4 | -147 | 177 | 211

Additional wall elements (slanted walls)

Go to the Additional elements tab and click + to request a new element.

Base element  Additional elements  Free properties

Mo. of additional elements: 1 + -

Element 2

Mo. of similar elements on top of each other:

Slope bazed on previous element [#]: |-60,b0 | d¥ [m] | -1,30 |
Segment length [ height [m]: |1,SD | dZ [m] | 0,75 |
Transparent |:|

As soon as one element is not perpendicular to the previous one, reflection proper-
ties are no longer taken into account.

You can define several identical elements at once by specifying the number of SIMILAR
ELEMENTS ON TOP OF EACH OTHER.

The SLOPE BASED ON PREVIOUS ELEMENT tilts the noise protection wall. A positive value
will tilt it to the right (in the direction of entry of the object); a negative value will tilt it
to the left. HEIGHT/WIDTH defines the size of an element in meters.

If only one additional element is present, you can define the slanted element with the
parameters dX and dY. For several cantilevered elements in one additional element,

the slope and the segment size are calculated from the number of elements and dX
and dY.

dy

The data is automatically converted to the angle and height / width.
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Examples:
Element 2
Slant bazed on previous element [*]; 511
HeightAwidth [m]: 1.50

Mo. of gimilar elements on top of each other: |1

Element 2
Slant bazed on previous element [7]; 15
HeightAwidth [m]: 0.25

Mo, of zimilar elements on top of each other: |6

Element 2 | Element 3

Slant bazed on previous element [ -7
HeightAwidth [m]: 1.00
Mo, of similar elementz on top of each other; |1
Elernent 2 | Element 3

Slant bazed on previous element [ fl
HeightAwidth [m]: 0,30

Mo. of gimilar elements on top of each other: |1

fined as floating screens so that the reflection on the top vertical element still

I Galleries or wall combinations as printed in the image to the left should be de-
can be calculated.

TRANSPARENT is exclusively a graphic property to be able to display transparent wall
surfaces differently in the "transparent wall surfaces" subobject type. The reflection
properties are not changed.

Ridges

You can enter roof ridges as noise barriers with a wall height of 0. The object height
(ridge height) must be defined as height above sea level. In addition, assign the
Graphics object type "Ridge" in the Properties dialog if you want to display the roof in
cross sections and in the 3D Graphics.

Useful GeoTools for walls

With "Create parallel object" (page 111) you can, for example, generate a parallel noise
barrier wall from a road. If you click with the right mouse button on a calculated line
(roadside, top width of a berm) and call up CREATE PARALLEL OBJECT there, you can, for
example, generate a wall that follows the course of the roadside.

With "Divide into sections" (page 114) a noise barrier is divided into equal sections, for
example for Wall Design.

Noise barriers
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4« Berms

For berms constructed as noise abatement facilities, the foot of the wall is digitized.
The screening edges of the berm are automatically constructed from the height, tilt
and top width.

Coordinates, heights, segment lengths, volumes and kilometers of walls and kilometer
posts can be documented in the Spreadsheet, see "Wall / berm documentation" (page
345).

Berm properties

[ use for wall Design

Height [m]: 2,00
Slope 1: 1,50 Slope rear side 1: 1,50
Top width [m]: 2,00

Activate the check box USE FOR WALL DESIGN if you want to use a berm for wall optimi-
zation with the Wall design module, see "Wall design" (page 355). Optimization berms
must be saved in a separate Geo-File. When restoring a dimensioned berm with differ-
ent element heights, the height differences are smoothed.

Enter the height of the berm, the slope and the top width. The slope of the rear side is
irrelevant for noise control calculations but is used for assessing the mass to be moved
when constructing the berm.

The berm tilt is calculated using the factor of 1:m:

T

The slope and the top width are entered as positive or negative values depending on
the input direction. Slopes that rise from the base point to the right in the input direc-
tion must be entered with a positive slope, while slopes that rise to the left must be
entered with a negative slope:

-top vadth +top width

The berm lines calculated from slope, height and top width are displayed in gray.

Right click on the calculated berm lines and select CREATE PARALLEL OBJECT to place for
example a wall on the wall top.

Berms can be included in a DGM.
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=~ Floating screen

Floating screens can be used define a horizontal or slanted diffraction edge with a de-
fined height above ground, for example the roof of a petrol station or a noise protec-
tion gallery.

The floating screen is not reflective. No ground to ceiling reflections are calculated.

You can define a wall height for the floating screen which may change within the ob-
ject, e.g. if you want to define a wall only at one edge of the floating screen. The wall
height can be negative to model, for example, the backside of a gallery.

The properties of the walls of a floating screen correspond to the wall properties of the
noise barrier, see "Wall properties" (page 196). Enter the reflection properties differ-
ently for the inside and outside, if necessary. The reflection properties apply only to
the walls, not to the screen itself. The CONSTANT ELEMENT HEIGHT checkbox defines
how the wall elements should be connected. The reflection loss for the walls is speci-
fied in the same way as for noise barriers, see "Reflection loss for noise barriers" (page
197).

‘& Volume attenuation areas

Enter the polygon enclosing the volume attenuation area. Volume attenuation areas
are referenced to the terrain (DGM):

7 DGM Edges
//./ /"

1

-Mitigation area

__Cross section
Pr@mmmnma

® Intersections with the terrain
QO Interpolated elevation

Mitigation area

Cross section

This means that the exact course is evaluated from the profile. In the Geo-Database
graphics, the evaluation is only done for the entered points of the volume attenuation
area. Locally occurring terrain unevenness is therefore not always displayed.

Seen from the emitter, the first row of houses should be defined with buildings for the
attenuation areas "Industrial site" and "Built-up area", for "forest" enter the whole ar-
ea as volume attenuation area. Nesting of areas with different effective heights or at-

Floating screen

Page ® 201/603



Manual SoundPLANnNoise 9.0
Objects and their properties

tenuation coefficients is possible. In the Graphics, nested volume attenuation areas are
displayed as "holes" if the effective height is 0 m.

In principle, there are three different types of attenuation areas:
e Foliage (forest, bushwood): Afol

e Build-up areas (buildings that are not entered in detail, but only statistically):
Ahouse

e [ndustrial site: Asite

The name, attenuation type, and effective height (mean height above terrain) are
specified in the attenuation area properties in the Geo-Database.

Volume attenuation area (130074)

|B\ackwood Forest

Volume attenuation - Forest
Graphic object ID Forest
“ Properties
Wolume attenuation type: Foliage

Effective height [m]: [ show details

> Geometry

Depending on the selection of the standard for road, railway, industry and parking lot
and the selection of the standard for the attenuation area, the corresponding input pa-
rameters are displayed in the object properties if you click on the SHOW DETAILS check-
box.

Volume attenuation type: Foliage ™

Effective height [m]:

Standards in the current project settings:
Road standard: "CNOS505-EU: 2021/2015%; volume attenuation according to standard "User defined”
Railway standard: "0OAL 28: 2019 volume attenuation according to standard "150 9613-27
Industry standard: IS0 9613-2: 19967 volume attenuation according to standard IS0 9613-27
Parking lot standard: "CNOS305-EU: 2021/20157; volume attenuation according to standard "User defined”
Wind turbine standard: "BEK nr 135 af 07/02,/2019, Wind Turbines™; volume attenuation according to standard ™Mo attenuation™

None (Wind turbing)  User defined (Road, Parking lot)  Nord2000 (notused) [S09613-2 (Raiway, Industry)

d<10m Afol [dB] =0

Om<=d<20m Afol [dE] = A10-20

0m<=d<200m Afol [dB] =d *a(f)

d>=200m Afol [dB] = 200 m =a(f)

d [m]: Path length through volume attenuation area

63Hz 125Hz 250Hz 500Hz 1kHz 2ZkHz 4kHz BkHz

A10-20 [dB] 0,00 000 1,00 1,00 1,00 1,00 2,00 3,00
alf) [d8/m] 0,02 0,03 0,04 0,05 0,08 0,08 0,09 0,12

In principle the attenuation is calculated as the product of the length of the transmis-
sion path through the volume attenuation area and the attenuation per distance a.
Here the attenuation per distance can be set as a fixed value (values between 0.05 and
0.1 dB/m are found in the literature) or be calculated from other parameters.

The absorbing distance Sg is the length of a specific arc (standard dependent) posi-
tioned between source and receiver. If screens, buildings and other impermeable ob-
jects are found between source and receiver, all distances between the tops of the ob-
jects are connected with arcs.

Possible standards for the calculation of the attenuation:
Foliage:
e No attenuation (Afol=0)
Attenuation due to foliage is ignored.
e User defined
Afol [dB] = d * a(f) <=Amax
a(f) is a user specified mitigation value that can be defined as spectral values in oc-

taves. If the calculation standard only calculated broad band values, the mitigation
for 500 [Hz] will be used.
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Amax can be adjusted in the settings of the standard.
e 1S09613-2

d<10m Afol [dB] =0
10m<=d<20m Afol [dB] = A10-20
20m<=d <200 m Afol [dB] =d * a(f)

d>=200m Afol [dB] =200 m * a(f)
A10-20 and a(f) are fixed.
e OAL28
Afol [dB] = Min(4, Trunc(d/50)) * a(f)
a(f) is fixed.
e Nord2000

Afol [dB] =d * a(f)
a(f) is calculated from the average tree density, the mean tree trunk diameter and a

mean absorption coefficient. Default values are selected for best fit with the
1SO9613-2.

e NTAcou099
Afol [dB] =d * (4 * a(f) + 5) / 200
a(f) is fixed.
Built-up areas
e No attenuation (Ahouse=0)
Volume attenuation areas for buildings are ignored.
e User defined
Ahouse [dB] = d * a(f) <=Amax

a(f) is a user specified attenuation value that can be entered for an octave band. If
the calculation is broad band the value for 500 [Hz] is used.

Amax can be adjusted in the settings of the standard.
e [SO9613-2
Ahouse [dB] =d * a(f) - Agr

a(f) is a user specified mitigation value that can be entered for an octave band. If
the calculation is broad band the value for 500 [Hz] is used

Amax can be adjusted in the settings of the standard
Agr is the dampening due to the ground effect.
e Nord 2000
Ahouse [dB] =d * a(f)
a(f) is calculated from various parameters to set the properties of the volume at-
tenuation area.
Industrial site
e No attenuation (Asite=0)
Industrial site volume attenuation areas are ignored.
e User defined
Asite [dB] = d * a(f) <=Amax
a(f) is a user specified attenuation value that can be defined as spectral values in

octaves. If the calculation standard only calculated broad band values, the mitiga-
tion for 500 [Hz] will be used.

Amax can be adjusted in the settings of the standard.
e [SO9613-2

Asite [dB] = d * a(f) <=10 dB

a(f) is fixed.
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e Nord 2000
Asite [dB] = d * a(f)

a(f) is calculated from various parameters to set the properties of the volume at-
tenuation area.

7 Ground effect areas

Ground effect areas describe the acoustic ground properties (absorbing - reflecting).
They are important for the acoustical model because they influence the sound propa-
gation especially near the source and the receiver.

General  Free properties

[Jarea of water

Ground factor G (0 = hard, 1 = soft): 0,600 z

Effective flow resistivity Sigma = 200,0 [kNs/m 4]
M2k: D: normal uncompacted ground (forest floors, pasture field) w

Roughness dass

Nz Nil +/-0.25m ~

Almost all standards evaluate different ground properties of hard and soft ground in
the propagation calculation, most of them use the ground factor G. TNM (USA), ASJ
(Japan) and Nord 2000 describe the ground effect by the "effective flow resistance",
Nord 2000 additionally uses the parameter "roughness class".

The settings for the different standards are listed below, with the default values used
when no ground effect area has been entered highlighted in gray. So, you only need to
enter ground effect areas where the ground properties differ from the default values.

The ground factor G is accordingly defined

G =0: 100 % hard ground. Asphalt, concrete, pavement, water, rough scattering area,
industry site.

G = 1: 100 % soft ground. All with possible or present growth (agricultural, forest,
grass, garden).

G = p/100: Partially soft and hard ground. Percentage p of soft to total ground.

The effective flow resistivity has the following selection possibilities (the respective
Sigma value is displayed in the selection list)

ASJ: Concrete, asphalt

ASJ: Hard ground surface such as sports ground
ASJ: Soft ground surface: farmland, cultivated rice field
ASJ: Lawn, rice field, grass

TNM: Field grass

TNM: Granular snow

TNM: Hard soil

TNM: Lawn

TNM: Loose soil

TNM: Pavement, water

TNM: Powder snow

N2k: A: very soft (snow, moss-like)

N2k: B: soft forest floor (short, dense heather like or thick moss)
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N2k: C: uncompacted, loose ground (turf, grass, loose soil)

N2k: D: normal uncompacted ground (forest floors, pasture field)
N2k: E: compacted field and gravel (compacted lawns, park area)
N2k: F: compacted dense ground (gravel road, parking lot)

N2k: G: hard surface (most normal asphalt, concrete)

N2k: H: very hard and dense surface (dense asphalt, concrete, water)
Roughness class N2k:

N: Nil £0.25m

S:Small£0.5m

M: Medium £ 1 m
L: Large 2 m

The ground factor G and the effective flow resistivity are not linked, that is, for ASJ,
TNM and Nord 2000 calculations, the input of the ground factor is not relevant.

The checkmark AREA OF WATER evaluates the parameters of the ground effect accord-
ing to Schall 03-2012, loA Windturbines and BEK nr. 135 (wind turbines). For all other
standards, a water area is evaluated as a sound-reflecting area (G=0).

Use the setting CREATE GROUND AREAS FROM ROAD SURFACES in the run properties un-
der the tab settings in order to set all roads to acoustically hard surfaces for the calcu-
lation, unless all roads are within a hard surface area (e.g. within a town).

Ground effect areas with different ground properties may be nested into each other
but must not cut (this leads to a calculation abortion). To check the ground areas, they
can be displayed in the Calculation Kernel in different shades of gray (VIEW -> GROUND
EFFECT AREAS).

In the Graphics inserted ground effect absorption areas are presented as , holes”, if the
ground absorption areas are defined with a ground factor of 1.

’# Area usage

Use the object type area usage to derive noise limit exceedance for conflict maps and
to take penalties for the rest hours for the assessment according to the German TA
Larm for Grid Noise Maps and Meshed Noise Maps into account.

In SoundPLAN you can define different usage types which may be assigned different
limit levels depending on the used assessment. The names of the area usages and the
short title for the tabular documentation as well as time slices, noise limits and penal-
ties are defined in the assessment library.

Area usage
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Basic properties  Free properties

Area usage: General residential area w

Inhabitants: 875 Dwelings:

Mumber of floors:

Floor-space index: 0,00

In addition to the usage, you can specify the number of inhabitants and the number of
dwellings for area usages for evaluation, annoyance analyses or noise mapping. The
population figures can be read into the area table (Spreadsheet) and used as criteria
for statistical evaluations.

With the GeoTool "Distribute inhabitants or dwellings" (page 120), the inhabitants and
dwellings from area usages can be transferred to the buildings.

With the GeoTool "Transfer area usage to buildings" (page 120) you can transfer area
usages from an area usage object to buildings.

For the calculation according to the Swiss Cost-Benefit Index, see "Calculate noise costs
(Swiss cost-benefit index)" (page 349), the fields NUMBER OF FLOORS and FLOOR SPACE
INDEX are evaluated.

) Receivers

Single point receivers are used for single point calculations and for the Wall Design
pre-calculation with single points. A receiver can either be a measurement point or a
receiver in the garden or it can directly be assigned to a building. Assigned receivers
inherit the receiver relevant properties of the building.

One receiver can have any number of floors. This means that one receiver definition
represents receivers in different elevations which is defined with the distance between
the floors (no matter if a receiver is assigned to a building or not).

Receiver properties

* Receiver (760)

Name: [3amsica Road 33 [ war @

GeoFile: 005_Receivers general ~ || Dh}Na.D @

Graphic objectID | Paint receiver ¥ £

/ Properties

General Floors  Calculation result  Free properties 30.0m

Area usage: General residentil area -

Building assignment

1D of the assgned building: 592

[ centered
Distance from facade [m]: 0,01
Building info
Jamaica Road 33; west
Frark

6

General residential area
Angle range [deg]

[JLimit angle range

Begin: 0,0

End: 360,0

The angle range shauld anly be imited for very special

purpases. Normally 360° should be used. 7l 1 caadate B Logbook
E = v x

Use the OBJECT NUMBER for individual numbering of the receivers, if the automatically
assigned serial number (alpha-numerical numbering according to the receiver name) is
not sufficient, see "Object numbering" (page 39).

The AREA USAGE is used to compare the resulting noise levels (assessment levels) with
the noise limits. The area usage is used to map the noise excess as a conflict in the
tabular documentation (Result Tables and Spreadsheet) and in the graphical presenta-
tion. When dimensioning a noise protection wall (Wall Design), a wall that keeps the
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limit values for each receiver is proposed based on the area use and the associated
limit values.

Limit angle range

Usually, you will calculate with 360° to consider noise sources behind the building, but
there are certain applications where you want to limit the angle range, for example to
calculate a single angle segment for the detailed calculation report.

Activate the check box LIMIT ANGLE RANGE, click on the start of the angle (counter-
clockwise) and then on the end of the angle.

In the case of receivers assigned to buildings, you can assign the receiver to the facade
by holding down the Shift key if you explicitly want to view only the sector not shield-
ed by the building.

Representation of the receivers

Assigned and not assigned receivers are displayed in different colors. A yellow dot indi-
cates a receiver without assignment, a green dot shows receiver with building assign-
ment and a red dot shows that a receiver was originally assigned, but the building with
this building reference number no longer exists.

o

If you see red receivers in your Situation or the warning message "Receiver name" as-
signed building not found" is displayed in the geometry check or in the Calculation
core, update the building reference with the GeoTool "Edit receiver assignment " (page
118).

Switch on the object setting "Show properties" to see the entered angle range:
- o &
S ©

Receiver with 360° (right),180° (center) and 5° (left)

Receivers assigned to buildings

SoundPLAN uses the building reference to recognize that a receiver is connected to a
building. This is necessary to correctly consider the reflection at the assigned fagcade
according to the used standard (no reflection or fagade correction).

Activate the object type "receiver" and left click near the building side where you want
it attached. In the properties dialog a zoomed window of the area around the receiver
is displayed. To assign the receiver to a building, click on the desired fagade in the pre-
view picture. If the check mark CENTERED is active, the receiver is placed on the center
of the facade, otherwise the position where you place the cursor on the fagade is used.

The properties of the building are transferred as a default to the receiver: The building
name as receiver name, the area usage and the information on the floors.

The standards specify at what height the noise should be calculated. For example, be-
neath the floor ceiling or in the middle of the window. The distance to the facade also
depends on the standards.

Receivers
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Floor height

Distance beween upper calculation

Distance of the 1. caleulation point Ground floor elevation =
from th d fl .
rom the graund flear . Heignht of ground floor

l above sea level

Height above ground floor
Terrain

Building base

Sketch of the position of receivers

When assigning the receiver, the distance of the first calculation point from the ground
floor elevation (RECEIVER HEIGHT ABV. GF) and the position of additional calculation
points (FLOOR HEIGHT) are transferred from the building properties to the tab index
card floors as well as the number of floors and basement floors. This information de-
fines how many calculation points are automatically positioned on top of each other.

a @ P
5]
[ &

Floors of receivers below terrain will not be calculated. This is the same for receivers at
positions where a neighboring building will prevent the intake of noise. They will only
be calculated if they are 0.5 m above the neighboring building. If such receivers are
present you will get a hint during the calculation.

Receivers located in the area of a gable roof are not indented. In order for these re-
ceivers to be calculated correctly, the building should be raised by half the roof height
(gray dashed line).

Assign receivers without transferring building properties

A receiver can be assigned to the building but without assigning the building properties
(in order to process imported measuring points, for example), if you hold down the Ctrl
key. It is important that the check mark CENTERED is switched off. The height of the re-
ceiver is used as calculation height, the height above ground level is set to 0 and the
number of floors is set to 1.

If there are several receivers, you can do this with the Geo-Tool "Edit receiver assign-
ment " (page 118) for all receivers together.

Receivers at basement floors
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If a building has the front even to the ground but is located on a slope, the backside of
the building may still be exposed to noise albeit it is a basement room and needs ad-
dressing with SoundPLAN. For the location of basement floors, the floor height is sub-
tracted from the ground floor slab elevation.

Free-field receivers

The object elevation is the height of the first calculation point above sea level. In the
tab Floor you define the number of floors and the vertical distance between the calcu-
lation points (FLOOR HEIGHT).

If a receiver is placed on a balcony in front of the main facade, the influx of noise is to
360 degrees including the reflection on the facade.

To transfer the building properties for a receiver on a balcony you can reference the
receiver to the building with the needed distance from the fagade and delete the build-
ing number in the field BUILDING REF. later.

Calculate assessment level in the receiver properties

Click the CALCULATE button in the receiver properties. When calculating for the first
time, the calculation properties will open first so that you can check the parameters
for the calculation, the standards used and the assessment and change them if neces-
sary.

. The next time you calculate, the parameters you selected will be used. You can
> open the calculation properties via the EDIT icon to change parameters.

The Calculation core is opened in the background and the current point is calculated.
The values and the level chart are displayed so that you can quickly check whether, for
example, a planned noise protection wall is sufficient to keep the noise below the lim-
it. Click on another floor in the table of calculation results to see the level chart of this
floor.

The values are only displayed temporarily, as long as the receiver properties are open,
because the geometry might have changed the next time they are opened. This en-
sures that no inconsistent results are displayed.

Allgemein  Stockwerke Rechenergebnis  Freie Eigensc * | *
Fioor LT L

6 64,17 53,96

1.06 54,24 54,05

2.06 63,90 53,74
» 3.06 63,42 53,29

4.06 62,94 52,83

\

/|| 1¥ Berechnen B Logbuch

The logbook for the calculation is called via a button. If notes, warnings or errors oc-
curred during the calculation, the font changes to blue-italic (notes), red-italic (warn-
ings) or red-bold (errors).

) Calculation line for cross section noise maps

Cross sections are used to define the calculation line for cross sectional grid noise map
calculations; at this line the vertical grid is calculated.

Enter two coordinates for the cross section. Elevation lines, elevation points, roads,
railways and berms are used to determine the terrain elevations for the calculation.
The elevation profile is automatically calculated from the highest and lowest terrain
points. The cross section must lie within the elevation supply.
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Representation of the objects in the cross section

Point objects are displayed and used for the calculation if the distance between the
point and the cross section does not exceed a maximum point distance user-defined in
the Calculation core or Graphics.

There are two types of line objects. One has a wall height, namely the wall. The other
line objects are only a line, for example line sources, emission bands and so on. Walls
are drawn as vertical lines, all other line objects as horizontal lines with a length of 10
cm.

There are also two different definitions for areas. Areas with heights (buildings, atten-
uation areas) are shown as a section through the area, areas without heights (road and
railway bands) are shown with a thickness of 10 cm.

)" Calculation area

Calculation areas are used to define the area to be calculated. The calculation area can
have any shape.

The calculation area must be within the area supplied with elevations (DGM), unless
the whole project refers to 0 m.

Within the calculation area, a receiver grid is created for Grid Noise Maps at a user-
defined height above the DGM and in a selected grid size, which defines the location
and calculation height of the grid receivers.

The calculation area limits the area for Meshed Noise Maps in which succeeding trian-
gulations define the receivers.

Use the calculation area for Fagade Noise Maps and single point calculations to limit
the area in which the receivers are calculated. Receivers outside the calculation area
are displayed in gray in the graphics tab index card of the calculation kernel.

Except for Meshed Noise Maps, several calculation areas may be included in the calcu-
lation data. If one calculation area is inside of another or overlaps, no calculation is
performed in the overlapping area.

- B

T Geometry texts

Enter geometry referenced texts such as road names, house numbers and other de-
scribing texts as geometry texts. They are positioned at a location fixed in world coor-
dinates and adjusted to the map in the graphical presentation (length scale and rota-
tion). Texts describing particular elements of a plot are entered in the Graphics in
sheet coordinates.
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Text properties

Text |F|ai|way station |
Font: il
Text size [m]
Fiotation [deq]
Style
noimal [ s

[ bold [ underline

Alignrment % .
harizontal centered P S

hd Ra\\wa')"
vertical centered -

Enter the text and click in the graphics window to place the text. You will see the text
in the graphics window on the right. The cross indicates the coordinate of the text,
which is in different places depending on the orientation of the text. The text size is
entered in [m]. In addition, you can select the font, the font color and the font proper-
ties normal, bold, italic and underlined.

The angle (ROTATION) can be entered manually in degrees as well as set in the graphics
window via mouse movement. Hold down the right mouse button and rotate the text
until the angle is correct. The dashed line helps to align the text.

Text |Hailway station |
Fort: Arial v . e \\H_h_r//
Text size [m]
Fotation [deg]

Style

naormal [ i

[ bold [ underline

Alignment

horizontal centered ~ Ra.ﬂwasf S

wvertical centered w

Enter the text and look at the text in the graphics window. The cross marks the text
coordinates. The text size is shown in [m]. Define the text font, character size, color
and attributes (normal, bold, italic, underlined). Click the appropriate field. Clicking the
color selection field opens the color palette.

The ROTATION can be entered manually in degrees or by dragging it with the mouse.
Move the mouse with the right button pressed until the text is suitably aligned. The
dotted line helps with the alignment of the text.

e S——

The ALIGNMENT determines the text direction from the text anchor:

Geometry texts
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Vertical alignment Horizontal alignment

cer&%f;ggixampletext Examplete&t

left centered  right

The position of the cross on the text is decisive for the text position and for the rota-
tion axis around which the text is rotated during angle input.

If there are many geometry texts in the data, the output speed decreases. Click
on the "Hide properties" icon next in the object manager to view only the cross.

-/ Points, lines, areas

Points, lines and areas are general objects that do not have any calculation-relevant
properties, but can be provided with heights above sea level. Especially with the DXF
import, the layers are read in from AutoCAD as points, lines and areas, then converted
into SoundPLAN objects and provided with the corresponding acoustical properties.

Furthermore, you can assign a Graphics object type to the general objects, so that the
object is represented in the Graphics accordingly (for example, the border of the inves-
tigation area or a river), see “Assign graphics object type” (page 108).

¢ Measuring tape

You can digitize measurement chains using the measuring tape measure object.

The 2-dimensional distance between the individual coordinates is displayed, as well as
the sum of the distances in each case. You can capture a point or an object line exactly
if you additionally press the Ctrl key.

With the module Cartography you can additionally display and format the dimension
chains in the Graphics.

L. Local coordinates

With a local coordinate system, you can more easily enter objects within a certain area
of which you know the dimensions. For example, you have an industrial building with
superstructures on the roof. You know the dimensions of the building and the position
of the objects on the roof relative to the edge of the roof.

Take over the corner coordinates of the longer facade of the industrial building as local
coordinates. In the object dialog, enter 0/0 for the first coordinate and the length of
the facade as the x-coordinate for the second (displayed in the object dialog at the
second coordinate), y remains 0.

Local X [m] 95,20

i

Distance to previous point: x=91,87; y= 24,94: |= 95,20
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In the Fundamentals ribbon, switch from GLOBAL to the local coordinate system. Now
you can enter the roof superstructure exactly in the measured position.

2 -
Edit project  Transform
CRS -
Coordinate systems (CRS)
For objects in a local coordinate system, the local and world coordinates are displayed
in the object dialog.

¥ Geomefrie

Héhendefinition I:I absolut

X [m] Y [m] L¥ [m] LY [m] LHabs [m] Habs [m] Hrel [m]
1 36242,90 29502,01 0,22 0,26 -0,06 265,12 -0,20
2 35244,04 29483,71 0,22 0,29 0,06 265,12 0,16
3 36245,13 29465,42 0,22 -0,32 -0,08 265,12 0,20
4 29447,13 0,22 0,36 0,06 265,12 0,15
=5 29428,84 0,22 0,39 0,06 265,12 0,11
5 29429,71 0,25 0,39 0,06 285,12 0,23
7 29448,00 0,25 0,36 0,06 265,12 0,10

a Photo point

@Photo points describe the locations of photos taken during a site visit. Photos with
GPS data can be imported georeferenced, see "@ Import of photo points with GPS da-
ta" (page 78).

® Photo point (25) — o x ® Photo point (25) = (=] X
Name: [station | 4 <> H @ |Name: [station IR RO)
Geo-File: 002_Photo points v & th‘Nu‘ @ | Geo-File: 002_Photo points V| & Obj. No. @
Graphic object ID | Photo point ~| £ | GraphicobjectId  |Photo point v| £

09-030.3PG 09-030.)PG

Picture preview  Picture data  Free properties Picture preview  Picture data _ Free properties
View direction [ 30,0m L A
EXmE

View angle []

CIamE

A

Description:

‘ View from the Meadow Lane to the station with narchouse

Ofitin

Enter the photo point at the location where the photo was taken. In the object dialog,
click the bar to open the photo file. If the photo is not in the project, you will be asked
if the image should be copied or moved. The photos are always kept in a subfolder
called "Photos".

You can enter the VIEW DIRECTION and the VIEW ANGLE as numerical values in the tab
Picture data. You can also click with the left mouse button in the graphics window in
the direction in which the photo was taken to enter the view direction or drag the view
angle with the right mouse button.

The photo locations can be displayed in the site map in the Graphics as well as in a
photo documentation (see below). If you assign object numbers to the photo points,
an assignment between the graphical output and the photo documentation is possible,
see "Object numbering" (page 39).

Since the SoundPLAN page layout is also used for this printout, the photo documenta-
tion can easily be included as an appendix in the report. @

Photo point
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Photo documentation

@ Call up the photo documentation in the Geo-Database via DOCUMENTATION | PHOTO.
This is what the result might look like:

[ Preview = a X
) < “ > » > 142
11 I Bridge Meadow Lane 1-2 | Station 1-3 I Tracks direction west 2

e 0m the Mesdow Lane to the 5230100 with warchouse View from the szation, direction Shepny

1-4 | Tracks direction east 1-5 | Building Old Kent Road 1-6 | 0O1d Kent Road

]
|

View from the Me3dow Lans bridge dection Gar View oves the Old Kent Rad 10 the buidings behind

v

You have various options for changing the layout of the printout. The placeholders for
the images each show how the ratio of portrait and landscape images within the image
frame changes when you change the number of images next to and below each other.
You can see the actual layout on the page in the preview.

Photo documentation X

Page partition  show /Font  Part partition

Choose directory

[p:15P Projekte \pemas\Windity Photo) .
Number of pictures Page layout

Side by side 3

gl E—
— AE
Division lne width =
No. | Tite No. ‘ Title
Preview [keep graphics in memory Print Cancel Help

Above the photo, the photo number and title (name) from the photo point properties
as well as the file name can be displayed. Below the photo, the description entered in
the photo point properties can be output.

The WIDTH OF THE SEPARATOR line determines the border line around the image with
all the information.

Use the button PAGE LAYOUT to define the layout of the header and footer of the page
as usual in SoundPLAN.

Page partition
Size Font
[V Phato number lﬁ LI Space for number 160
¥ Title lﬁ LI Title lh
[~ File name lﬁ LI File name lh
v Description lﬁ LI Mumber of description rows |3 §l
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In the tab Show/Font, you define which information should appear in the printout and
in which font and font size. You can see the effects in the preview.

Define the distances between the frame, text, and photo, as well as the lines between
the individual areas in the tab Part partition.

? Tree

The tree object type has the properties tree type and tree height. Representation as
a rotation body or in planes as well as the trunk thickness at the top and bottom is de-
fined in the object types. The tree height that you specify is used as a reference for the
trunk thickness.

[ Map section

With the object type map section you can enter map sections in the Geo-Database
or save them from the Graphics, see " Map sections, overview map and sheet tools"
(page 471) .

a« Camera track / animation track

[3D Animation] With the object type camera track you can define a free animation
track for the 3D Graphics, for example a flight over an investigation area. Use the Geo-
Tools for the spline interpolation to generate a smooth flight from a few sampling
points. You can view an example in the demo project "Wincity" in the graphics sheet 7-
1.

¥ Traffic network

[Tools NMP] The object type traffic helps to visualize road networks together with their
section ID. This is especially useful for keeping track of the imported roads in larger
road projects.

pRrerreyry

N &
3 § Gy, N
- = o =4
2 g g
z ~ 76860072
el -
2810862, B
R 53
%
JLER 27N 2 2
@ El eEl o
2 s 72931438 EAl @
1 s
~ B - 2
3 1781662, 8 R
3 2 2
2 2 <]
N > & aeeth
2 o
N 72931920

zL 0951€62L 9690€62L

&

I Value grid

[Tools NMP] Population figures that are available in grids, for example in an ASCII file,

can be imported via the value grid object and then transferred to the buildings. In the

value grid, a point represents a certain area, for example 100 x 100 m or 1 km x 1km.
This point contains the inhabitants of the area it represents.

The coordinates in the table are often not contained as actual coordinates, but as

Grid_ID (e.g. 7197_61835) or CellCode (e.g. 1kmN2774E4675). This column must be
converted accordingly in a spreadsheet so that the table can be imported with the
ASCIl import.

Tree
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Value grid (130077) - O X
Name: [ tkmh2774E 4675 | @
Geo-File: Grid of inhabitants v gy
Graphic object ID |

Grid
Size x:
Basis: lower left corner ~
Label: |Inhabitants |
Value:

< Geomelry

¥ [m]

=1 29347, 44

E - S %

During the import enter the grid size, the base to which the coordinate of the value
grid refers (lower left corner or grid center), and a description for the value in the de-
fault properties.

Note: If the data contains several values, for example, inhabitants and dwellings, the
file must be imported twice, as the value grid can only manage one value.

>> Switch on the properties of the value grid, then the grids will be displayed instead
of the points.

The population in each grid cell is transferred to the buildings using the Geo-Tool SPLIT
INHABITANTS AND DWELLINGS. Select the buildings and the value grid.

A

Buildings that are not cIearIy located in a grid cell are added to the grid cell in which
the building's center of gravity is located.

Free properties of the objects

With the free properties you can store any additional information about the individual
object types. This is particularly useful for importing additional or non-SoundPLAN-
compliant data (e.g. a property is available as a value, but SoundPLAN expects a text)
and evaluating it later in the Property Explorer. The free properties can also be import-
ed into the Spreadsheet, for example to consider a preload at the receivers.

The free properties can be defined in different places in the Geo-Database:

e During the import in the assignment table via the gear wheel, tab "Free properties"
e In the properties dialogs in the tab "Free properties"

e In the Property Explorer via the gear wheel, tab "Free properties"
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From the TYPE drop-down list, select whether the property is a text, an integer, or a
float value, and specify a name.

General Floors  Calculation result Free properties

Type Mame Value

i Float - Preload

-

The free properties are saved with the objects in the project.
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5 Libraries

In SoundPLAN, basis data such as emission spectra, transmission loss spectra, directivi-
ties or train tables is managed in libraries.

There are three library hierarchies. The system libraries delivered with SoundPLAN and
updated and extended with new updates, the global libraries to host own and fre-
quently used library elements and the project libraries containing only the data need-
ed in a project.

The system libraries contain many elements coming from very different sources. The
different standards and publications are evaluated as well as manufacturer's data e.g.
for transmission losses of noise protection walls or directivity characteristics of loud-
speakers. The source and, if needed, comments how to use the data are described in
detail.

Standard dependent data, for example the train tables or the meteorological parame-
ters for Nord2000, originate from the standards.

Organization

The system libraries are installed in the SoundPLAN program sub directory under the
path "language"\System\libs. "en\system\libs" is the default for the English libraries,
but there are some amended libraries available for different countries (especially the
assessment library).

You can toggle between several installed system libraries in the SoundPLAN Manager,
OPTIONS | COUNTRY AND LANGUAGE SETTINGS.

By default the path for the global libraries is "..\Documents\SoundPLAN Globdata x.x\
libs" as soon as you store own library elements globally.

You can change this path in the library via LIBRARY | GLOBAL PATH. The global path may
also be on a network drive to enable the access to the same system library to all
SoundPLAN users in your company.

As data on the server may be changed or the network may be down, always a local
copy of the used libraries with the needed elements is automatically stored in the pro-
ject.

Only when you open a certain library, for example the emission library, in a new pro-
ject this library will be created in the project folder. This ensures that no unnecessary
data waste is accumulated in your project.

General information about all libraries

In most of the cases you will not open the libraries from the SoundPLAN Manager
1! ) ) ) . .

but by a click on the library symbol. This button directly opens the library you
need. A click on the button behind the emission spectrum of a noise source immedi-
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ately opens the system and the project emission library. Moreover, intelligent filter
functions and the assignment of elements to groups help to quickly find the needed
spectrum in the system library.

Emission Library - Project - [D:\SP Projekte\ Demoprojekte\Wincity73\emis.abs] =B ==
Filter Groups. Range of over all / sumvalue
[ Enabled [ vl 0,00 -~ 000
TextFilter:  fan
Project General | values | Groups | Characteristics [ otE1 [ oe2 |
##  Emission spectra - Sum=70,3 [dB(A) unit]

75 Pump housing 2t gasoline pump

76 Put pneumatic equipment to ground
77 Fillingof air prassure engine

78 Washing [opened gate)

&

78 Dryinglopened gate)
80 Drying[closed gate]

w

z
£
5

81 Squirting (High pressure cleaner)
22 Vacuumcleaner [cain vac. cleaner)
83 Brushing down of rubber mats.

84 loud conversation, shouting, laughing etc =

85 installing tire with impact screwdriver E §

86 Compressed sir brake Frequency [Hz]
1 57 [FREEDT -
Axial-flow fan
B2y >Global B2 > Froject 1991
Phota®: ETALINE High-End Ventilater by RUCK, ¢ 35,5cm, 4860 m¥h
Jumpto:
C.M. Harris - Acoustical Measurements and Noise Contral
Published Spectrum from 100 to 8 kHz
KMHo4 B B = v X ”

The libraries consist of two parts. In the left area all existing elements are listed, and
new elements are inserted. The right area is fitted with several tabs that are specific to
the library type (for example spectrum or absorption coefficient).

In this section general features are described, then in further sections the special fea-
tures of the individual libraries.

Create library elements

The library elements are managed in databases. Each element is a record that can be
edited, created or deleted. This is done via the symbols:

First element Previous element
S

14 <
Save element

Next element
changes

Last element

Delete element
(Ctrl+Del)

You will often transfer required library elements from the system library to the project
library, see "Copy library elements" (page 221) or, for example, import them from
measured values, see "Importing library elements" (page 234).

To create a new library element, click on the +, assign an element name (due to the da-
tabase structure, the element name in the library must not be empty or already used
in the library) and then switch to the tab Values.

[ Emissicn library - Project - [O:\SP Projekie\Demos\Project 1\Emisk.abs]

File Edit View
Filter Groups

Tew Fiter
Syslom Prcject Genesal Volues Groupt Chascissics OLED OLE2

Hitlt Emission specis
F] e vy st 11 Dctave specium v 6Hz v =Bz v @ | [ v
e %] Hegh oversrsiniel Standsd devision 9] o
Sum  GH: %Mz Z60Mz S0M: WMz BH: Az Gz
a f
dBla)

Directivity
BasGobd BB Faes ot defnet =

dumpta:

Here you first select what you want to enter, for example a spectrum or a single value
and the frequency weighting in the emission library or whether a day histogram is for
example to be entered in minutes per hour or events per hour. Then enter the values,
depending on the library, for example the dB(A) values of an emission spectrum or the
sound absorption coefficients of an absorption spectrum.
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As soon as you press the Enter key in a field, the cursor moves to the next cell. If values
in several cells are the same, you can transfer them to other cells by moving the mouse
to the bottom right-hand corner of the cell and, as soon as the cursor changes to a
cross, dragging it into the desired cells while holding down the left mouse button.

E3Hz  125Hz 250Hz 500Hz  1kHz  2kHz  4kHz  BkHz

11543

Values can be pasted from external programs (e.g. an Excel table) or another library
element into the current library element via the clipboard using Ctrl+C and Ctrl+V. If
you copy values from another library element, select what you want to copy.

Copy to clipboard x

(®) Whale grid with header
() whale grid without heades
() Current raw

() Current column

() Current cell

Cancel

The option WHOLE GRID WITH HEADER is only used to copy to an external program.

Copy library elements

You can copy library elements from one library to another, even from one project to
another. The only exception is the system library, which cannot be changed by the us-
er.

To assign an element from a library directly, click on the library icon, select the ele-
ment and assign it with ACCEPT. If it comes from a library other than the project library,
it is automatically copied to the project library.

To copy several elements at once, select the elements to be copied with Ctrl+ left
mouse button (single elements) or Shift+ arrow key (element block). With COPY TO
PROJECT or COPY TO GLOBAL (or by using the right mouse button) the elements are cop-
ied to the corresponding library. A global library is not created until you have copied an
element to global.

'@ > Global '@ > Project

To copy elements from a library that is not open, first open the source library via FILE |
OPEN OTHER LIBRARY. This is then displayed in the tab Project2.

If an element already exists in the target library, you will be offered several options on
how to handle it:

Element "Close engine cover” already exists

() Ovenwrite
() Overwrite all
() Skip

() Skip &l

(®) Enter new name

|Close engine cover madified
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Comment

For each library item you can enter a comment of any length and additional character-
istic values in the tab General or in a separate tab Comment, for example, literature
references, composition of frequencies or special features.

Elernent "Close engine cover” already exists

() Oweranite
() Owereaite all
() Skip

() Skip all

(®) Enter new name

|I:I|:|se engine cover modified

v x

The comment of the library elements in the system library contains all important in-
formation from the literature or the manufacturer.

Y axis scaling

For the graphical display of spectra (emission, absorption, sound attenuation and
transmission library), the range of values is optimally displayed in the window via an
autoscaling of the Y-scale. If you want to compare a spectrum, for example, to a repre-
sentation from the literature, it may be sensible to switch off the autoscaling and se-
lect the value range yourself. Call VIEW | Y-SCALE, switch off the autoscaling and enter
the minimum and maximum value in the Min and Max fields.

Colors

For the printout from the libraries or the printout of the Graphics within the result ta-
ble and the screen display, you can adjust the colors for the respective values.

Call VIEW | COLORS. If the menu item is not occupied, then a library is currently active
in which there is no graphical representation of the values (evaluation library). You will
see a window with the selected colors. With a double click on the color, you can select
another color.

Over all level
(3rd) Octave bands

Element name length

You can change the maximum length of element names separately for each library un-
der EDIT | MAXIMUM LENGTH FOR ELEMENT NAMES. By default, the maximum length is
80 characters.
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Emission, absorption, transmission, attenuation - general

On the first tab, you will see the graphics of the diagram, the sum level, a picture of
the element (if available) and a comment about the origin of the spectrum.

# Transmission Library-[d:\SoundPLAN Projekte’\SpezialiWincity 20041] =10l x|

r’; IEnab\ed l | lﬂ |, — =l

Flange of aver al / sum vahu
0.0 0.0 ?‘

General | alues | Groups | Characteristics | OLET | OLEZ |

I
7 concrete 180 mm =
24 Brick, Lime sandstone 115 mm -

[4B1

b
B
)

%

»

K}

K

K}

v

’,

"

K]

K]

3

3
B

!
|

6 Pumice whle stone, plastered 36,5 om el 125 250 500 1k 2k £l 8k
58 Reinfarced steel plane DIN 1045, 100 mm GemrATH)

B0 Reinforced steel plane DIN 1045, 180 mm
61 herated concrete, storey hight, 100 mm

Y 2 O I A

Fumice-halow block (Bims Hohlblocksteine] =1

|ugust 1976
=|| [vDI 2571 attachment BE 2.1.3

Frequency spectra: 126 - 4000 He

Filter function

The library elements can be filtered by group membership (additionally with AND / OR
links by two groups) as well as by a text occurring either in the element name or in the
description.

Insert pictures

In the picture area you can assign your own images or sketches for the individual ele-
ments. The pictures are saved directly in the library - therefore the files should not be
too large. The pictures are not adjusted to the picture area. Without changing the im-
age area, Graphics with 250 x 250 pixels are displayed completely - we recommend
that the pictures do not exceed this size, so that the library does not become too large.
You can change the sizes via the splitter between the individual areas.

Press the right mouse button and select LOAD to select a file or PASTE to insert a pic-
ture from the clipboard. CLEAR removes the picture again.

Insert OLE links

In addition to the direct storage the program offers 2 OLE connections to connect li-
brary elements with any information such as a recording of the sound of the source, a
measurement protocol in a word file or an Excel spreadsheet.

The files you are connecting via OLE will be copied into the project respectively the
Globdata folder. This ensures that the data will be copied with the project. The library
only contains the reference, and this way does not get too bloated.

With a double click or via the right mouse button you can start the program behind the
OLE connection. If you copy the library element to a different project, the background
files are copied along with it.

Edit sum

The sum level of a frequency spectrum can be modified for all octaves / third octaves
by a fixed value. Click on the right mouse button in the tab value and select EDIT SUM.
Enter the new sum or enter a value with + / - by which the spectrum needs to be ad-
justed. The difference between original and new sum is added up to each frequency.

Rw [dB] c Ctr E3Hz 125Hz 250Hz S00Hz 1kHz 2kHz 4kHz BkHz
30,0 2,0 6,0 14,0 18,0 17,0 240 340 41,0 35,0 35,0
Paste Ctrl+V
Copy Ctrl+C
Edit sum..

Group assignment
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Up to four groups can be assigned to the elements of a library. The groups are evaluat-
ed as search criteria and for the documentation of noise sources. Please go to the tab
Groups.

General Values Groups  Characteristics OLE1  OLE2
Selected groups

Reference spectra

Group name ~
Cloth Manufacturing
construction machines

P Demolition

14 P > b + -

In the lower part you see the existing groups, in the upper part you define the group
assignment to a library element. Click on + to enter a new group name. Use the blue
triangles to create or remove the assignment.

If several colleagues in the office use SoundPLAN, precise agreements should be made
with regard to the use of group names.

To delete a group, click the minus sign. Attention, when deleting a group, all assign-
ments to this group name in the elements of the library will be deleted. Please think
first and delete later!

Assign colors

In the project library, colors can be assigned to the emission, absorption and transmis-
sion spectra, which can be output in the Industrial building editor and in the Graphics
for the corresponding sources and components instead of the colors defined in the ob-
ject types, see "Assign colors from the library" (page 178).

Emission library

Gereral Values Groups Characterisics OLE1  OLEZ

141 Dctave spectum w E3Hz w | = | BkHz w dB(A) w l Lp lewel w
Table entry ~ Height above terrain [m] I:I Standard deviation [dB] I:I Calar -
Sum  B3Hz 128Hz 2B0Hz B00Hz  1kHz  2kHz  4kHz  8kHz

4B 9547 75000 7500 7503 6003 GRO0 G000 @003 90
dBib) S50 4880 GBS0 BEAD  FEAD  ERO0 H.20 900 8840

Directivity
Mot defined ~| |1

Select whether the values are available as THIRD-OCTAVE or OCTAVE SPECTRUM or as
SINGLE VALUE and determine the lower and upper limits of the frequency range or the
center frequency.

Depending on how the data is available, select the appropriate weighting filter (linear
(unweighted) or in A, B, C or D weighting) from the drop-down list.

If you have the values in [dB], but you want to use [dB(A)], then enter the levels un-
weighted as specified and then switch to dB(A) in the selection list. You will be asked
whether you want to convert the spectrum to the new weighting filter. If YOU SELECT
YES, the spectrum will be converted, if you select NO, only the display will be changed,
but the linear spectrum will not be changed.

Above the entered emission spectrum with the selected weighting, the unweighted
spectrum is displayed. The entered spectrum and the selected weighting filter are dis-
played in blue text. You can change values in both the weighted and unweighted spec-
trum. The values are immediately converted to the other spectrum.
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Enter whether the spectrum is a sound pressure level (Lp level), a total sound power
level (Lw/unit), or a length/area-related sound power level (Lw/m, m?).

HEIGHT ABOVE GROUND: For spectra whose emission is always at the same height above
ground, the emission height relative to the ground can already be defined in the li-
brary. When transferring the spectrum, the source height is also taken over. In the
properties dialog of the noise source, the checkbox USE LIBRARY DEFINITION must be ac-
tivated under TERRAIN REFERENCE.

STANDARD DEVIATION: For some sources the measurement uncertainty can be assigned
to the library element. If assigned, the standard deviation is transferred to the source
together with the spectrum.

Low frequency noise

The wave length is the only parameter for the screening, it can be calculated for any
frequency. The air absorption in accordance with the ISO 9613 / 1 also can be calculat-
ed for any frequency.

Ground effect: For standards such as the Nord2000, the ground effect is calculated ex-
plicitly as a function of the frequency, therefore the ground effect is valid for any fre-
qguency. For standards based on the I1SO 9613 or CONCAWE where the ground effect is
only defined for certain octave middle frequencies, the value of the lowest defined
frequency is used, because the ground effect changes only insignificantly below this
lowest octave band.

Assignment of a directivity

In addition, a 2D or 3D directivity from the directivity library can be assigned to the el-
ements of the emission library. Select an element contained in the project from the se-
lection list or use the library icon to go to the Directivity library (page 227).

Directivity

dab - B4-5UB ~|

Convert sound pressure to sound power

When a frequency spectrum is only available as a sound pressure spectrum in the
emission library and the situation is sufficiently simple (assumption source is a point
source) the spectrum can be converted to a sound power spectrum.

Call EDIT | CONVERT SOUND PRESSURE TO SOUND POWER (or right mouse button on the
spectrum).

Note: The reference for the spectrum must be "Lp/Level", after conversion it is refer-
enced as "Lw/unit".
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Convert sound pressure to sound power g@

Measurement surface ype
(%) Full sphere: point zource radiating in full space

() Half sphere: point source radiating in half space [on ground]
() Bow shaped machine radiating i full space
() Bow shaped machine radiating in half sphere [on ground)

. - Meazurement distance D [m] 3.0 i
W R\
/ D <
/ ) N
[ Lo \
q <))

A =113.1 [m?] Lw=Lp + 10 log(A) = Lp + 20.5 dB

’ Ok ] ’ Cancel ]

Select which type of surface was used as the basis for measuring the sound pressure
level. Enter the measuring distance and, for rectangular machines, the dimensions of
the machine. Press OK to convert the spectrum into a sound power level using the dis-
played formula.

Absorption library

General Values Groups Characteristics OLE1  OLE2

1/1 Octave spectrum ~ E3Hz ~ | = | BkHz ~ Estimate scattering coefficient from raughness..

E3Hz  128Hz 260Hz G600Hz 1kHz  2kHz  4kHz  8kHz
Absorption coefficient (0.001-1)¢  0,050; 0060 0070 0080 0080 0090 0100 0110
Scattering coefficient [0.0-1.0] 0010 0063 0784 0926 0964 05979 0996 0990

Select either OCTAVE or THIRD OCTAVE SPECTRA and determine the lower and upper
boundary of the frequency range.

Enter the ABSORPTION COEFFICIENTS (vales between 0.001 and 1) in the table. The
SCATTERING COEFFICIENT is used in SPD calculations and describes the diffuse scattering
of particles after impact with the absorption surface. The scattering coefficient de-
pends on the roughness length and the frequency. Selecting a surface profile depth
from the button ESTIMATE SCATTERING COEFFICIENT FROM ROUGHNESS provides an edu-
cated guess for suitable values. If you can obtain more accurate values, enter the scat-
tering coefficient manually.

If the scattering isn’t high enough, unphysical structures can emerge in the sound field;
zero scattering is for academic purposes only.

For fibrous absorber materials, the effective flow resistivity is often given instead of
the absorption coefficients. The absorption coefficients can be calculated from the ef-
fective flow resistivity.

Right-click on the values and select CALCULATE ALPHA VALUES FROM FLOW RESISTANCE.
First, frequency-dependent complex impedances are calculated from the effective flow
resistivity ("M.E.Delany and E.N. Bazley: Acoustic properties of fibrous absorbent ma-
terials, Appl. Acoust. 3, 105-116, 1970"). Subsequently, the absorption coefficient is
calculated from the complex impedances ("P.M. Morse and K. Uno Ingard, Theoretical
Acoustics, ISBN 0-691-08425-4, page 580").

The information required for the calculation of the flank transmission according to 1ISO
12354-3:2017 (element type, surface-related mass, ...) is entered in the tab index card
Characteristics, see "Flanking transmission ISO 12354-3:2017" (page 585).
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Transmission library

General Values Groups Characteristics OLE1  OLE2

1/1 Octave spectium ~ B3Hz w | = BkHz ~

Mormalized level difference Dn.e ~ Colar

Dn.e.w [dB] C Chr
57.0 1.0 B0%

125Hz  250Hz S00Hz  1kHz  2kHz  4kHz  BkHz
440 48,0 52,0 61.0 E5.0 E&.0 EE.0

Select whether the values are available in an OCTAVE or THIRD OCTAVE spectrum or as a
SINGLE VALUE and determine the lower and upper boundary of the frequency range for
frequency dependent transmission loss. Select whether the values refer to the SOUND
REDUCTION INDEX R or to the NORMALIZED LEVEL DIFFERENCE DN,E (EN ISO 12354-
3:2017).

The correction factors C and Ctr are used calculations according to EN ISO 12354-
3:2017 and DIN 4109:2016/2018.

Attenuation library

i Groups  Characteniztics  OLE1 OLE2

General |

1/1 Octave spectrum ' B3Hz w | = BkHz g

db

125Hz  250Hz S00Hz  1kHz  2kHz  4kHz  SkHz
5.00 5,00 5.00 5.00 5,00 5.00 5.00

The attenuation library is used with the module Expert System Industry. Select either
octave or third octave spectra and determine the lower and upper boundary of the
frequency range.

Costs for the evaluation in Expert Industry can be entered in the tab index card Charac-
teristics.

Directivity library

The directivity library stores the directivities in different variants horizontal, with rota-
tional symmetry, 3D and full-3D. The directivity elements are assigned to a source via
the emission library. Broadband sources with only a mean frequency and those with an
emission spectrum can be associated with directivities.

...... Preies Disgranm | asiaimgun | Rohdatan | Wete i Wickuscrimwaie | xommanar

Directivity library
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Enter directivity

Under the tab settings select the directivity type, the rate of angular increment and the
frequency resolution.

Diagram | Settings | Raw samples | alues in angle steps | Cumment|
Directivity type

[ | Horizontal

[ | Rotational symmetrical
@) Full 3D

Angle Step

(D) 5[deg]

© 10[deg]

Frequency resolution

) 1/3 Octaves

@) 1/1 Octaves

[ | Frequency independent

Frequency range

<= o >=lEm v

If the angle/value pairs are given for angle step size 5 or 10° steps selected in the set-
tings, then enter the values in or copy them to the tab Values in angle step size. If the
angle/value pairs are available in other increments, you can interpolate the values in 5
or 10° steps from the available values in the tab Raw data.

Add single lines with the red + button or create multiple angle/value pairs using
the WIZARD.

m Sample wizard
Phi

Step size [deg] Offset [deg]

« [

Enter the STEP SIZE of the pairs to be generated and, if necessary, an OFFSET of the first
pair with respect to 0°.

Diagram | Settings || Raw samples {| vz

.-

ehi All Frequencies
0..380°

00 1,0
20,0 2,0
60,0 30
52,0 4,0
120,0 5.0
150,0 5,0
120,0 7.0
210,0 8,0
240,0 2,0
270,0 4,0

200,0 30

Depending on which directivity type you have selected, enter the values for the angles
Phi and/or Theta. For frequency-dependent directivities, you need one value per fre-
quency. The pairs are entered in a way that for each direction where values are known
the angle and the level difference to the neutral in dB is entered in the table. The raw
data are immediately converted into the requested angular steps. The raw data are
still saved so that it is possible later on to understand the relationship of the raw in-
formation and the derived directivity pattern.
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Interpolation

Under the tab diagram you find three different spline functions for the interpolation
(with at least 4 value pairs). The cubic spline, the exponential spline and the Fourier
spline.

Dlagraml Setings | Rawzamples | Veluesin angle steps | Dummentl

Interpolation of raw data

(@) Cubic
Exponential Tension parameter 3 %
() Fourier Fourier order 2 =

The tension factor or the Fournier order 1 to 30 influences the smoothing of the spline.
The tension factor/Fournier order 1 corresponds to the cubic spline. The interpolation
line is displayed in color.

0° is the axis of the noise source. When assigning noise sources to buildings, this is the
normal of the building facade.

Double or quadruple symmetry

Certain symmetries (quadruple and double) the program will recognize automatically if
data are only made available for angles between 0° and 90° or between 0° and 180°.

Input example for 2-fold symmetry Input example for 4-fold symmetry
Angle Delta [dB] Angle Delta [dB]

30 5 20 5

60 5 40 3

90 4 60 1

120 3 80 -1

150 2 90 -2

180 1

Then switch to the tab Diagram - the values will be filled in for all quadrants.

3D directivity

The full-3D-directivity most of the time will be describing a loudspeaker or a signal
horn and the directivity pattern most often can be imported from the manufacturers
data. When you import the spectrum of a loudspeaker, the 3D directivity is automati-
cally imported at the same time and stored in the directivity library, see "CLF Import
(Common Loudspeaker Format)" (page 235).

The delivered 3D directivities are loudspeakers, normalized to 0 dB. This means, that
the loudspeaker emits to the z direction. The directivity must in any case be adapted
when you assign a directivity to a source.

X

Y

d

ohiB {354-—2
e
|

Emission in z-direction

If you do want to compile your own 3D directivity, SoundPLAN provides a wizard to
generate the phi and teta values.

3D of horizontal and vertical directivity

Directivity library
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If you get information about a horizontal and a vertical directivity for a source, you can
use this information to construct a 3D directivity.

In the tab Settings, FULL 3D must be selected as the directivity type. Click on the wiz-
ZARD in the tab Raw data and check mark HORIZONTAL AND VERTICAL CUT. Enter the
horizontal directivity values in the front, left, rear, and right areas, and the vertical di-
rectivity values in the front, top, rear, and bottom areas. At the points of intersection
of the two directivities (front / rear), the entered value must be identical.

3D-presentation under the tab Diagram

For rotational symmetry and full-3D-directivity under the tab Diagram you find the
cross section and additionally a 3D-representation for each frequency available.

; Diagram | Settings I Raw samples I aluesin angle steps I Cnmmem:|

z)

With the left mouse button, you can rotate the 3D-view into the horizontal shift+left
mouse button rotates around the vertical axis and Ctrl+ left mouse button has all de-
grees of movement active.

With the right mouse button toggle between the displays:

As Sphere
Show Grid
Show Circles

Planez 3

AS SPHERE shows the values of the directivity as a color-coded sphere. The coloring in-
dicates the addition to the average that makes up the directivity. The display tools
SHOW RASTER, SHOW CIRCLES and PLANES help with the checking of the data for the di-
rectivity.
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Li(Calc) day histogram frequencies

When there are multiple sources present in an industrial building, each with a spec-
trum and a day history, each receiver in the factory hall has a frequency spectrum of its
own that can vary by the hour. For Grid Noise Maps this is not relevant, but it is for re-
ceivers close to the halls walls that are used to drive the Hallin/Hallout calculation. For
the calculation of the indoors noise levels for the sake of calculating transmission
through the wall and calculating the propagation into the environment, these data are
stored in the Li(Calc) day histogram spectra library.

When selecting the calculation type LI(CALC)+CD -R in the industrial building an (empty)
element is generated for each component in the Li(Calc) library. After executing an in-
door - outdoor calculation the elements are assigned the respective value for each
hour of the day.

) specta - Projet- DI  ndustia nois\LiCale.abe] = o

This lib contains the day histogram frequencies as a calculation result of an indoor
simulation (Hallout). You cannot enter own elements in this library.

Day histogram library

The day histograms or operating times are used in industrial noise projects and in
sports and leisure noise if sources do not radiate with a constant sound power over 24
hours. Some assessments prescribe quiet periods during the day in which surcharges
must be added to the contribution levels of these quiet hours. Often, the loudest night
hour is evaluated instead of the assessment level over the entire night period. Single
descriptors similar to SEL, LDN and others can be created and customized only if the
sound power is known for the entire day.

Therefore, for each hour the information is needed whether a noise source is in opera-
tion or not, or whether it is partially in operation. The case "partially in operation" can
be defined in different ways, for example a noise source is in operation 50% of the
time, or 30 minutes per hour, or 1800 seconds per hour. If you specify the day histo-
gram in " events per hour", the sound power level refers to the unit 1 event per hour.

[F] - Projekt - [DA\SP Projekte\Ds RLS-19 Winstadt\Time.abs] = I |

System  Projekt Grafk  Werte Kommentare

#22 EHementname ~

kplatz Schule
13 Tankstele
14 Zu-jAbfabrt - Waschaniage &

20 Motorhaube

W > Global W >Projekt 10

Springe 7u;

M« > M+ =

Example: A fork lifter drives between the store and the production hall 20 times an
hour. In this case the sound power of the source should be set to cover a single event
and the day histogram should be for 20 events per hour.
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Use the + to create a new element and go to the tab VALUES. For each hour, enter the
duration of the event.

You have the possibility to enter the operating times in different modes:

e Minutes / hour [min/h]

e Seconds / hour [sec/h]

e Events/ hour [E/h]

o % [%]

e dB[dB]

The values in a dB day histogram are always added to the sound power level of the

source. If, for example, when you enter measured values that refer to the total
sound power, the sound power level of the noise source must be set to 0 dB.

For hours when a source is not active, -1000 dB must be entered for the dB day his-
togram.

A day histogram with the units %/h, min/h and sec/h can be inverted with the INVERT
button at the push of a button. This is particular helpful to generate for example “door
closed” from the day history of “door open”.

Road day histogram library

For different road types, the number of vehicles or factors for each hour is entered in
the road day histogram library. The library manages the vehicle types defined in the
appropriate standard. Therefore, SoundPLAN divides the vehicle types into cars /
trucks or cars, noise reduced / normal heavy and light trucks.

1A StraBentagesgang - Projekt - [D:\SP Projekte\Demos\RLS-19 Winstadt\Traffic.abs] ===
System  Projekt Grafk Werte Kommentare

#% Elementname ~ 0,055

1 Kieinstadt nghe Zentrum (Einkauf, DL.) 0,06

2 Kreisstrabe landlicher Raum 0,045

3 Landesstrafe Verdichtungsraum 0,04

» 11 Tab 2 RIS-19 Bundesautobahn und Kraftfalistralien | o=
12 Tab 2RLS-19 BundesstraBien 0.03
0,025

Motorréider
i

14 Tab 2RLS-19 GemeindestraBen
13 Tab 2RLS-19 Landes-jKreis-/Gemeindeverbindungstr.

W > Global W > Projekt

Springe zu: |

L} 4 > M + =

Assign the road types in the road properties of the Geo-Database, according to the en-
try type of the emission calculation.

You can either enter the number of vehicles of an actual traffic count or the factors of
a characteristic time distribution for a specific road type.

Use the DISPLAY FORMAT to select if decimal places should be displayed and how many
to display. The display format is necessary because the elements may contain factors
of the average daily traffic (ADT) (e.g. 0.008 * ADT) or vehicles per hour (e.g. 12,500).

You can choose to display "-" for values equal 0, to get better clarity. The definition of
the display format is fixed, so you have to define negative values (in the middle range),
too, even if it doesn't make sense in this case.

0.00;-;- Shows positive values with two decimal places and 0 as "-".

0 Displays all values without decimal places

The ranges are separated with semicolons, the decimal separator is a point.

SELECT the appropriate standard from the Standard drop-down list. Standards with the
same motor vehicle types have been grouped together.

Activate DO NOT NORM if the sum of all 24 values is not 100%, as for the table 2 of the
RLS-19.
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Assessment library

The assessment library contains the noise limit values of the common regulations for
the assessment of noise and can be extended by further elements (assessment regula-
tions) at any time.

The noise limits vary according to noise type, assessment regulation and area usage.
The abbreviations for the area usage are mainly taken from the German Building Use
Ordinance (Baunutzungsverordnung). Area abbreviations and names are adapted for
all assessments in the tab Area Usages. If you need other designations depending on
the standard (for example, for the Swiss StL 97), enter them here and check the associ-
ated limits. The abbreviations you enter will be displayed wherever the area usage is
output (Results tables, Spreadsheet, Wall design and Level tables in the Graphics).

Create a new assessment

Creating a new assessment

Create a new element. In the tab DEFINE set the time slices for which the assessed
noise levels shall be calculated from the 24 hours of the day. A single time slice is the
minimum requirement.

Define  Limitz ~ Additions  Usage areas [for all assessments)

LAeq. B8h Laeqlh  Léeqg 0.5k

Aszzessment type

Mames, Shorts
Short Laeq. Bh

Mame, Legend

Lirnit Short

Limit M ame, Legend

Definition

Hours

Talh]

M loudest [h]

-Iij |:|EI |
= = o

Take additions into account

Add Delete

Define the assessment type for the time slice, Leq or one of the Lmax types. Enter the
name of time slice and identifier in the appropriate fields and define the hours as-
signed to a specific time slice. The identifier is used to characterize the time slice in the
documentation.

TA is the number of hours for averaging the time slice in the assessment level. Sound-
PLAN calculates the assessment level using the formula sum over the hours x 1/Ta. Ta
may cover all hours of the time slice or only specific hours.

The assignment of hours to a time slices can overlap. For example, the overall Leq and
the loudest hour at night time can form individual time slices.

Some assessment procedures demand only the noisier hours within a time period. In
this case enter the number of hours in the field N LOUDEST. For the single loudest hour
at night, enter the value ,,1“. The loudest hour will be used from the hours assigned to
the time slice night time.

ADD is used to define new time slots. The number of time slots is not limited. If you
want to delete a time slot, make sure the index card you want to delete is active be-
fore you click DELETE.

Assessment library
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Enter the noise limit for each time slot in the index card Limits. The values are preset
with ,,0“ and only the time slots associated with a limiting value need to be set.

The index card Additions (penalties) is used to define penalty times for certain area us-
ages and hours. In the table you can assign the same value to multiple fields by clicking
on a field and moving the mouse with the left button pressed. All marked fields will be
set to the value of the base cell.

Select whether the defined additions shall be used in each of the time slots with the
check box TAKE PENALTIES INTO ACCOUNT. For the Lden, assessment the additions are
only taken into account for the Lden but not for Lday, Levening and Lnight.

Time slices for maximum noise levels
The maximum levels are administered the same way as the Leq time slices.

LMAX-ROAD: This represents a maximum noise level of a single vehicle pass by (in gen-
eral a truck). Depending on the receiver location the maximum noise level can be
caused by different roads. At the moment the Lmax-road is only used in the standards
,Statens planverk report no. 48; 1980 and ,Road Traffic Noise — Nordic Pred. Method;
1996“.

LMAX-RAILWAY: SoundPLAN first calculates a time history of a passing by train and then
calculates the maximum noise level and the SEL from the data.

The calculation of the Lmax-rail is possible with any of the following standards:

,Schall 03“, ,ONorm S5011“, ,Kilde Rep. 130“, ,NMT96“, ,Japan Narrow-Gauge Rail-
ways”.
The level-time chart can be opened in the Documentation under the tab graphics.

LMAX-INDUSTRY: Here the peak noise level that is caused by one or by multiple sources
is calculated. If multiple sources are involved, the contribution levels of these sources
at the receiver are considered as not coincided.

Importing library elements

If you already have libraries in Excel or in an ASCIl format, you can use them in Sound-
PLAN with little effort. For point sources that are available with coordinates and an oc-
tave spectrum in ASCIl format, there is a special import in the Geo-Database, see
"Import point sources (ASCII) " (page 77).

After you opened the library, first select the library into which the data is to be im-
ported, for example, the emission library.

Call the import via FILE | IMPORT and select the import file.

[l Exce! file import definition [C:\Usersicarinna kurz\Deskiopiimpart Emission Octave s-Excel 97] = | e S

A ] c D E F
1 Element name Comment t Comment  Comment t  Commeni t  Commer

A B c D E -
Metal Shop (Sanding, Hammering) Metal Shop (Sanding, Hammering)
Roling Mil (Wire) - arge room Roling Mil (-> Wire) -large production room

Wire Manufacturing (Drawing) 9 (Drawing)

Wire Manufacturing (

nos W

i Drimbar Gusham)

Statt Impert From Line H 2

@) @

[7] Stop Import at Linett 195

Element name <- & A

s
Comment <-C

Commert <- O A Clearlink

Camment <-E
Comment <- F Audka Link.
mmmmmmmmmm

mmmmm Start Import

Caneel

Help

ANiHz < W

The columns of the Excel or ASCII file must be assigned to the fields in the library.
SoundPLAN offers an AUTOMATIC LINK TO compare the terms in the column definition
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of the source file with the fields in the library. The list of assighments found is dis-
played in the field at the bottom left of the screen.

Note: Templates for Excel files are supplied in the SoundPLAN installation directory
(..\de\System\Libs\). If you arrange your Excel library exactly as in the template, you
can import the library almost at the push of a button via the automatic link.

-
-

%)

Start impaort from line #

-
-

[ Stop impart at line # 28

Element name <- & A
2Hz <-B Define link
4Hz <-C
BHz <-D Clear all links
16Hz «-E —
FMHz<-F Automatic link
B3Hz <G
128Hz <-H ;
250Hz <- | Start import
500Hz <-J
1kHz <- K Cancel
2kHz <-L

AkHz <- M

AkHz - v

Help

Check the links. If not all columns are assigned correctly, you can define further as-
signments manually.

Click DEFINE LINK to define a new assignment or double click on an automatic link to
change it. Define the assignment of single columns with the library fields or a text
which is automatically added to all imported library elements in a defined field.

[T] Define link

(®) Col A o (Oifis

"""" ¥ Element name ™

Cancel Apply

Select the desired column and assign a library field from the lower selection list.

You can add a text or a value to a defined column. This is useful, if you want to add an
"A" to the library field "filter", because the imported spectra are A-weighted. Activate
the field FIX and enter the text or value.

APPLY adds the link to the list of links without leaving the dialog. If you want to define
several links, it is faster to use apply instead of OK.

Remove existing links with CLEAR ALL LINKS.

Enter the data range for the new library elements with START IMPORT FROM LINE NO.
The column definition (field names from the library) is displayed in the first header
row, the data from the Excel or ASCII file in the following rows.

If necessary, activate the check box STOP IMPORT IN LINE NO., e.g. if additional infor-
mation is part of the file or if you only want to import some of the elements in the file.

After all assignments are correct, import the library elements with START IMPORT.

CLF Import (Common Loudspeaker Format)

Call FILE | IMPORT in the emission library and select the file format "Common Loud-
speaker Format" from the selection list. The frequencies of the loudspeaker are im-
ported, and an associated directivity element (with the same name) is created in the
directivity library.
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Print library elements

From the library, the element list of the respective library and the individual element
data can be printed in detail.

The element lists contain all elements of the corresponding library and the associated
values in tabular form. In the element data, the active element with all details (chart,
values, comments ...) is printed on a DIN A4 page.

Call FILE | PAGE SETUP for the ELEMENT LIST or the ELEMENT DATA to define the appear-
ance of the headers and footers.

With FILE | PRINT PREVIEW you call up the preview window in which you print the ele-
ment data or the element lists.

i
I Preview ==

BEHA QA a%w - QAB| Q| 41 oft b M Close
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6 Calculations

Open the Calculation core from the SoundPLAN Manager. The interface of the calcula-
tion core is structured in tabular form so that you always have an overview of the cal-
culations in your project and can quickly recalculate individual calculations if data has
changed.

Run file and calculation runs

Each line in the run file is defining a calculation of its own. In the calculation definition
you select the basic data to be calculated, select the function that should be run, de-
fine additional parameters for the calculation and request the type, amount and loca-
tion of the results from the calculation. Calculation settings that were defined globally
or for the project through the SoundPLAN Manager can be modified here to suite the
need of a particular calculation run.

[E SoundPLAN Calculation Kemel 9.0 - [D:\SP Projekte\Demos\Wincity\]

File Edit Calculation Options View Help
CHRRI - Y >+ = [/
Run fie  Logbook Graphics Results
D:\5P Projekte Demas\windty\
Fiter settngs
OFiter active
No. @ P Contrue Name Group Calauation type Resut  Data Lastedited Lastealaated ~
{0 O ~ | rid Map o 3 eo” ROGM999.0GH"  26.10.2012 16:00:25 29,10.2012 13:22:37
200 O Present situation | | Grid Map geo” ROGM9999.d... 29.10.2012 16:00:25 29.10.2012 13:22:52
300 0O Present situation | v | Grid Map 0" RDGM3599.dgm” 25.10.2012 16:00:25 29.10.2012 13:31:12
00 O X e ~ | clipoGm 5« -2 Oak Street.geo” RDGM2992.dgm” 05.12.2017 16:20:18 19.02.2015 13:20:58
sO0 [ Roadnoie -Presentsitation (FNM) Present stuation |~ | Facade Noise Map 1L "02 -Road analysis.sit” ROGM3999.dgm™ 29.10.2012 15:59:58 01.07.2021 1L:54:49
6 00 [  Rainoise -presentsitaton (FNV) Present stuation |~ | Facade Noise Map 12 "D4-Rail Lsit” RDGM9999.dgm” 29.10.2012 16:00: 12 29.10.2012 13:32:31
700 O  1ndustry noise -present situation (FNM) Present stuation |~ | Facade Noise Map 13 °06 - Industry.sit” RDGM3993.dgm™ 29.10.2012 16:00: 12 29.10.2012 13:33:40
800 [ Roadnoise - presentsitaton (SPS) Present situation |7 | Single Point Sound 21 "02 - Road Analysis.sit” "005_Receivers general.geo” RDGM9989.dgm” 05.12.2017 16:20:34 19.02.2015 13:16:29
L) O Rai noise - present situation (sPs) Present situation | ¥ | Single Point Sound 22 "04-Rail Lsit" D05_Receivers general.geo” RDGMB393.dgm” 05.12.2017 16:20:22 05.12.2017 16:20:50
O O Indus - present situstion (SPS) Present situstion | | Single Paint Sound 23 06 - Receivers general.geo” RDGM9999.dgm™ 05.12.2017 16:20:24 05.12.2017 16:20:56
w00 O Present situation | | Single Point Sound 247005 ¢ ™02 -Road Analysis.sit’ RDGM9999.dgm”  05.12.2017 16:20:33 29.10.201213:33:58
Runinfo  Description  Logbook
[GENERAL] ~
Calaation type: GrdMap
Tite: Roadnoise. - present situation (GNM)
Grop Present situator
Run file: RunFie.runx
Result rumber: 1
Dstributed Computing
Calauation start: 2.10.2012 13:21:48
Calaaton en 25.10,2012 13:22:57
Calcuation time: 00:48:212 fisims]
No. of points: 19515
o, of colcated points: 19818 v
Status - inactive Road noise_- present situation (GNM)

You see at a glance what type of calculations, what result file number and which ge-
ometry information was sent to the calculations and when the data was last edited and
when the calculation was run last.

With a click on the column header the calculation runs can be sorted ascending or de-
scending (e.g. according to the calculation type or according to “last run”).

Calculation runs can be blocked from executing again, this way unintended destruction
of already performed calculations can be prevented. When performing a batch-run the
grayed out blocked runs are ignored, if you want to perform a single calculation on a
blocked run, you are asked for a confirmation.

An additional benefit of the table type arrangement is that multiple calculations can be
chained easily via the green triangle to be processed one after the other. This is espe-
cially helpful if you want to have multiple jobs done overnight or on the weekend.
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CONTINUE is useful if you calculate several calculation runs one after the other in order
to not loose already calculated parts of a result, see "Start or cancel a calculation run"
(page 242).

A detailed logbook informs you of warnings and error messages that happened during
the calculation and logs events that might have an influence on the calculation results.
Security settings that define when the calculation will be aborted are user defined. This
way you are always in charge of the calculation and the overseer of the quality assur-
ance.

With the right mouse button -> DELETE RESULT FILES you can delete the result files of all
selected calculation run lines. The calculation runs remain.

Create and edit calculation run

When you open the calculation core for the first time in a new project the run
properties are opened. In the course of project work you will generate multiple
more calculations, to request a new one click on the icon + on the navigation bar.

Select the calculation run properties of an existing calculation by double click on the
fields NAME or CALC TYPE or open the properties via the menu EDIT | RUN PROPERTIES.

Calculation run properties

Every calculation run needs certain parameters and a unique number. When you gen-
erate a new calculation run all parameters are set to default conditions.

If you change certain parameters each time, it is sensible to change the defaults via
OPTIONS -> DEFAULT STANDARDS and OPTIONS -> DEFAULT CALCULATION SETTINGS globally
for the future.

Run Command Editor X

General Settings Standards Assessment Singlepoints Statistics Description

Run name :

|Road noise - Prognosis 2025] ‘

Group:

Future situation v k= a
Calculation type:

QOutdoor noise ~ | | Single points ~
Data:

|'03 - Road Prognosis.sit™ "005_Receivers general.geo” | >
DGM:

|'RDGM9999.dgm' ] >>
Absolutely necessary for certain calculation types otherwise recommend, For 2

detailed information please press "
N, i i, | 84 Mﬂﬂm—uﬁ‘ -

Number for result files 121 =

x

4 4 B Bl * oK Cancel Help

The different parameters are provided in several tab index cards. Under the tab "Gen-
eral" you enter the name of the calculation run, select the calculation type, the data
and the DGM to be processed and a unique number that will identify the results after-
wards.

For grid noise maps and facade noise maps in tile projects, you can additionally define
the tiles to be calculated. See "Calculate tile projects" (page 501)".

The settings in the run properties cannot be edited as soon as results are available.
Changes in the properties require that the result files are deleted first. This guarantees,
that calculation info and calculation result have the same parameter settings.
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Editing dizabled, to enable: '?3 Delete result files. .

Calculation types

Select a category and a calculation type from the drop-down lists Depending on the
calculation type, the calculation run properties are extended with boxes for necessary
settings:

Geometry

=>» Digital ground model (page 253): The DGM calculation can be triggered in the Cal-
culation core or in the Geo-Database. Elevation points, contour lines and, if neces-
sary, elevation information from roads, rails, tunnel portals and other objects are
meshed as the basis of the 3D model and for the noise calculations.

=>» Clip DGM via an area (Page 255): Cuts out a partial area from an existing DGM.
=>» Calculate objects in DGM (page 256): Calculates objects into an existing DGM.

= DGM Import (page 257): Imports DGMs in ITF format into the SoundPLAN data
structure.

Noise propagation outdoors

=>» Single point calculation (page 257): Calculates manually set receivers (free field or
at the building) for any number of floors.

=>» Grid noise maps (page 258): The grid noise map calculates a receiver grid within a
calculation area in a specified height above ground.

=» Facade Noise Maps (page 262): The Facade Noise Map is an automated single re-
ceiver calculation for facades marked in the Geo-Database for the calculation
(Geo-Tool "prepare buildings"). Receivers can either be calculated for all floors or
in a specified height above ground (e.g. for the EU directive).

=» Meshed noise map (page 266): The Meshed Noise Map combines DGM calcula-
tions with single point calculations. For detail investigations and especially for in-
dustry noise this calculation procedure has distinct advantages over the Grid Noise
Map.

=» Cross-sectional Noise Map (page 262): The Cross-sectional Noise Map is a vertical
Grid Noise Map.

= Noise allotment - Noise allotment (page 543): Pre-calculation of the decisive re-
ceivers for the evaluation of emission and additional allotments (calculation takes
only the distance correction into account, no additional propagation influences).

= Wall design - Wall design (page 355): Pre-calculation of a wall matrix with infor-
mation of the efficiency of each wall element.

Indoor noise and room acoustics

=>» Single points, grid map, sectional noise map, sound propagation curve, measure-
ment path, see "Noise in rooms and from inside to outside (Indoor noise and room
acoustics)" (page 272): Calculates the levels in industrial buildings from indoor
noise sources and the properties of the industrial building

=» Hallout (inside to outside): From the noise level inside the industrial building and
the transmission loss of walls and roof, the sound power level emitting to the en-
vironment is calculated.

Aircraft noise

=>» Aircraft noise (page 551): Single points, grid noise maps and cross-sectional noise
maps and facade noise maps can be calculated.

Tools
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= File operations as calculation run (page 267): Differences, superimposing several
calculation results (for example road and railway) or adding a constant value. File
operations can be executed either in the Graphics and in the Spreadsheet or in the
calculation core. If you want to store the result of a file operation, it is mandatory
to use the calculation core.

= Import of Grid noise maps (page 271): | Import of ASCIl data from grid noise maps
for example to overlay different noise types.

=» Hotspot calculation (page 269): Determines the areas in which a particularly large
number of people are affected by noise on the basis of grid or facade noise maps,
for example using noise indicators.

Selection and assignment of Situations and Geo-Files

> Assign the geometry data that shall be used in the calculations. In general, this
will be done with the situations created and stored in the Geo-Database. It is also
possible to connect Geo-Files.

By clicking the double arrow for the calculation data, you open the window for the file
selection where the data are selected and assigned to the calculation run.
Select files for " — [m] X

Available files Selected files

File type: Situations (*.sit; =.sfi) ~

Name Description

Name Description ~ >
] 02 - Road Analysis.sit Road noise analysis
|03 -RoadPrognosis.sit  Road noise; Prognosis with new traffic datz
J04-Rail Lsit Rail noise:
105 -Rail 2.5t Rail noise; with noise protection wall
] 08 - Industry.sit Industry noise
107 - Wiall dimensioning.sit Wall base line at the Oak Street ; Precalaule
|08 - Oak Street Lsit Oak Street without noise protection
|09 - Oak street 2.sit
110 - 30 Data sit Input data especially for 3D, with trees, ro:
v

11 - Cartography.sit Data for Cartoaraphy
< >

"03 - Road is.sit” contains

003_Roads Analysis.geo

Q&I Bulding.geo
QSI_Elevation point.gea

. | QSI_Noise protection wall.geo
QSIReceiver.geo
QSI_Road.geo
RDGM3939.dgm

v x @

Select the Situation(s) with the mouse and move them to the right field by double-
clicking, using the arrow key or "Drag & Drop". A DGM assigned to the Situation is au-
tomatically taken over as well.

It can also be sensible to add individual Geo-Files. For example, for a Grid noise map a
calculation area or for a single point calculation a Geo-File with the receivers can be
taken over separately. First select "Geo-Files (*. geo)" from the DATA TYPE selection list.
To select several files, press the Shift or Ctrl key.

In the same way you can select DGM'’s, attenuation files from Expert Industry or. All
different file types can be used in one calculation.

If you want to remove a file from the calculation, click the file in the field on the right
and move it back to the left field.

File number for the results

All results of a calculation run contain the same unique number as part of the file
name. This number was entered in the general tab of the calculation run definitions
under the label NUMBER OF RESULT FILES.

The result file number can have up to 4 digits and can only be used once to give the re-
sult files a unique identifier. In case you are assigning a number to the calculation run
that is already in use in another calculation run, SoundPLAN will warn you. The result
files have a fixed format and follow the naming convention as listed in the annex.
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Depending on the degree of detail you request for the storage of results, result tables,
level charts and detail tables are stored using the same unique number as part of the
file name (for example RPGDxxxx.* for level charts and RROAxxxx.* for the road emis-
sion table for roads.) The Result Tables, Spreadsheets and the Graphics all can read the
result database when the result files are opened. When you delete one or more calcu-
lation run entries from the table, you are asked whether want to delete the result files,
too.

Calculation results are saved in sub-folders of the project folder so that you can find all
files related to a calculation at the same location. The RES-files are saved directly to
the project folder so that the results can be opened by the different program parts.

Grouping calculation runs and filter settings

It is often useful to group the calculations in a project. To do so, generate groups in the
calculation run properties. Create for example one group for calculations referring to
the elevation model and one group for each variant.

Group:

2022 - Calculation according to CNOSS05-EU w o+ =

The run file can be filtered or sorted by these groups.

Filter settings

Click FILTER ACTIVE and select the filter option:

e Group name

e Calculation type

e Calculate checked yes/no

e Text filter

As soon as a filter is active, you will be informed how many calculation runs are not

displayed due to afilter.

Filter settings
¥

Filter active (36 of 38 runs filtered) s+ Filter type |Calculate ~ | |Yes o
¥\ If afilter is active and you change a setting, the filter is not automatically updated
so that a calculation run does not disappear because of the change. Click the
refresh button.

Duplicate calculation runs

Right click on an existing calculation run to duplicate it with all settings and used data
via COPY + PASTE INTO NEW LINE(S) (Ctrl + Alt + V). The cursor jumps to the cell RESULT;
enter a result file number that has not yet been assigned. You can duplicate several
calculation runs simultaneously with Shift + arrow keys or Ctrl + left mouse button.

Restore calculation run from a result file

Assuming you have accidentally deleted a calculation run, the calculation run can be
restored from the results file. Click on EDIT | IMPORT RESULT FILE. Select the appropriate
file from the list of result files and press OK. If you want to import several files, press
the Shift or Ctrl key and select the result files.
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Append run file from another project

It is possible to calculate several run files from different projects successively. This is
useful if you work on different projects and your PC could deliver more than one result
over night or over the weekend. Or if different colleagues use a joint computer pool for
example for distributed computing. Each run file is displayed in a separate tab index
card.

Go to FILE -> ADD RUN FILE FROM ANOTHER PROJECT (F12) and select the corresponding
project. All run file rows selected for the calculation are calculated. If a calculation
runs, it must be aborted.

You can remove completed run files from the project with FILE -> CLOSE RUN FILE; a run-
ning calculation must be paused (CALCULATION -> PAUSE CALCULATION).

Start or cancel a calculation run

With the symbols below the calculations are controlled:

Stop calculstion | Pause caloulztion I |Start single caloulzstion run (Cursor position)

di___,_..-—-"""
| 112

Start: Distributed Computing Start batch calucstion (check marked
in column | [)

You can also execute these functions via the CALCULATION menu or via the short cuts
keys specified there.

Furthermore, you can use F7 to calculate a calculation run STEP BY STEP, i.e. the next
receiver is not calculated until you press F7 again.

At the end of the calculation, a message is displayed in the status bar so that you are
informed about the end of the calculation even if the calculation core is not in the
foreground.

All calculations can be stopped during the calculation and continued later. If a calcula-
tion run has already been calculated or partly calculated, you will see this message dur-
ing a single calculation run:

E Result exists

Please select from the following options

{®) Overwrite existing results (for recalculations only in recalculation area)

() Continue commenced calculation run

v X @

You can choose whether you want OVERWRITE EXISTING RESULTS or CONTINUE a calcula-
tion run that you had cancelled during the calculation. For a recalculation, also select
overwrite results, only the results in the recalculation area will be overwritten.

If you select CONTINUE in the table, CONTINUE is the default setting as soon as results
are available.

Details on distributed computing are described in a separate section, see "Distributed
computing" (page 284).
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Calculate calculation runs successively (batch mode)

A batch run calculates all calculation runs that are marked in the second column (green
triangle) with a check mark.

Mr.o i m Weiter  MName

1] ] Strafienverkehrslarm - heutige Situation (RLE)
] Schienenverkehrslarm - heutige Situation (RLE)
3 O O] Gewerbeldrm - heutige Situation (RLE)

> The calculation is triggered with the START ALL CALCULATION RUNS CHECKED FOR
CALCULATION ICON.

If a calculation has been executed before, you can select that the query for existing re-
sults (overwrite or continue) is only shown at calculation start. Set the check mark DO
NOT SHOW AGAIN DURING THIS BATCH RUN. The setting you select is used for all calcula-
tions during the batch run.

Please select from the following options

(®) Overwrite existing results (for recalculations only in recalculation area)

(") Continue commenced calculation run

Do not show again during this batch run

v X ®

Logbook, error messages and calculation specifications

The logbook logs all actions during the calculation run. For example, what data is load-
ed, what is calculated, whether warnings or errors occurred, etc. The logbook is saved
for each calculation run. You can clear, save and print the logbook manually.

Calculations can produce errors! Most errors are caused by faulty data or missing pa-
rameters and attributes, some occur at special conditions for a particular geometry,
and some occur because SoundPLAN simply has made a mistake (unfortunately no
program is completely free of bugs).

In general, SoundPLAN distinguishes between hints, warnings, exceptions and fatal er-
rors. Hints and information are logged with blue writing, warnings with red italic writ-
ing; exceptions are printed in magenta and fatal errors are in bold red writing.

If you want to check hints, warnings and errors without seeing the calculation protocol
click the right mouse button and deactivate SHOW PROTOCOL DATA.

HINTS are displayed to call your attention to certain conditions during the calculation. If
desired these conditions do not cause problems. For example, the hint "There are
sources without a spectrum, for these sources ground effect is calculated according to
alternative method of ISO 9613/2!", But if you only want to calculate source with fre-
qguency spectra, you should pursue the information.

When WARNINGS are given, the calculations are continued as normal and for the most
part the results are reliable. For example, the warning message "Grid elevations could
not be calculated for all receivers, x receivers were not calculated" means that the ele-
vation data did not make it possible to securely interpolate the elevations for all re-
ceivers of a Grid Noise Map. A warning message "K0-Wall >=0.1, but no wall found in
the vicinity of the source" — is hinting that a data entry error is present, either KO-Wall
is set to the wrong value, or a wall should be present but is not because it was deleted
or is in a Geo-File that is no longer part of the situation that is assigned to the calcula-
tion. The examples show that you should always look into the logbook after a calcula-
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tion, there might be warnings that something in the data was not correct and if this is
the case corrections should be made in the Geo-Database.

EXCEPTIONS do not necessarily lead to an exit from the calculations. SoundPLAN can
handle certain exceptions and still continue with the calculations. The number of pos-
sible exceptions is set in the "run settings". For example, exceptions can occur resulting
in one receiver not having been calculated, but the rest of the Grid Noise Map would
be calculated correctly. If exceptions occur, something unexpected happened in the
calculation core and you should pack the project and send us the data along with the
description so that we can research what happened and fix the problem. "Division by
zero" for example is indicating that a certain geometrical constellation has not been
correctly handled. Problems like this need to be fixed and the program authors do this,
but to reproduce the error they need the data.

ERRORS will immediately terminate the calculation. Errors can have various roots but
very often are caused by the geometry data. For example, "No calculation area in the
data" or "Building xxx, No. yyy has no attributes". Use PREFLIGHT in the Miscellaneous
ribbon in the Geo-Database to find conflicts in beforehand.

You can open the calculation logbook in the Geo-Database logbook for finding errors
caused by a specific geometry object, see "Loghook and geometry check" (page 127).

Calculation settings

Abort single run after # of exceptions
Abort grid map calculation after # of single point abortions
Quit batch run on single run abortion
Save run file before each calculation

Duration for waiting loops [sec]

i
L1 ar R 4w 4

Backup result files before each run

Number of threads

This PC has 8 logical CPU(s) , we advise to use exactly this value as number
of threads to utilize max. calculation speed. Reduce this number in order to
allow to do something else with this PC during calculation.

Number of threads :

0OpenCL options for indoor calculations
[Juse OpencL, if possible

MNVIDIA CUDA - NVIDIA GeForce GT 730
Intel{R) OpenCL HD Graphics - Intel{R) HD Graphics 530

[[] Launch OpenCL check at program start

v X ®

In OPTIONS | CALCULATION SETTINGS you set general defaults for all calculation runs
across all projects.

Calculations can be finished even if problems have occurred. The number of such ex-
ceptions can be set for single point receivers and for Grid Noise Maps. By default, up to
10 exceptions are allowed. Please always look in the logbook if an exception has
caused a receiver not to be calculated.

With Grid Noise Maps exceptions will mark the receiver that has not been calculated
properly, the receivers with the exceptions can be processed later. Define how many
grid points can be skipped until the program terminates.

QUIT BATCH RUN ON SINGLE RUN TERMINATION: Determines if the entire batch run of
multiple calculations shall be terminated if one of the runs is reporting unrecoverable
errors.
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Note: To avoid a failure of the batch calculation due to errors in the input data, check
the Situations with the PREFLIGHT in the Geo-Database before you start the batch calcu-
lation.

The checkbox SAVE RUNFILE BEFORE EACH CALCULATION stores the run file so that no da-
ta loss will occur. By default, this setting is active.

The DURATION FOR TIME LOOPS controls the time in which you can choose from several
options.

BACKUP PREVIOUS RESULT BEFORE EACH CALCULATION stores the previous result files in a
sub folder of the project.

Multithreading: The calculation kernel automatically recognizes how many cores the
PC has (NUMBER OF THREADS). By default, the full number of cores are used for calcula-
tions but if you want to use the PC for other tasks while a SoundPLAN calculation is in
progress, it is wise to reduce the number of cores used in the calculation (normally by
one).

SAVE PREVIOUS RESULT BEFORE EACH CALCULATION creates a subfolder in the project
where the result files of the last calculation are saved.

Multithreading: The Calculation core automatically detects how many cores (logical
CPUs) the PC has (NUMBER OF THREADS) and uses all cores for the calculation by de-
fault. Decrease the number of threads if other tasks become slow due to CPU utiliza-
tion while SoundPLAN is computing.

The defaults for OpenCL are described in "OpenCL support for indoor calculations with
SPD", page 282.

Statistics

After you started a calculation run, SoundPLAN displays status information about the
calculation that is running.

=
Number of points
Total: 17302
calculated: 175
interpolated: [
Calculation time about
Total: 00:12:50 [him:s]
so far: 00;00:08 [him:s]
remaining: 00:12:42 [him:s]

The statistics shows you the number of points to be calculated and an approximate in-
dication of how long the calculation will take. The calculation time can only be an ap-
proximate indication because geometric conditions or possible interpolation can
change during the calculation, which strongly influence the calculation speed. The ap-
proximate calculation time is updated in a time loop.

Calculation run info

The Calculation run info logs all settings and standards used during the calculation as
well as the used input data and the calculation core version. This ensures a complete
documentation of a calculation. The calculation run info is output below the run file. It
is also displayed in the results tables and can be printed there.
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Graphical output in the calculation core

To check the calculation results graphically, you can already view them during or after
the calculation in the Calculation core, tab Graphics. In case of single points, Facade
Noise Map and triangle noise map the level diagram and the result for all floors are
displayed, in case of grid map and cross section map you can switch on the right side
between the ground height, the grid point type and the calculated values, also group
results, frequencies or room acoustic parameters. Depending on the selection, the col-
or scale or the legend changes.

A printout is not provided at this point, for this purpose load the results into the
Graphics.

Note: The graphical output during the calculation may increase the calculation time,
even with distributed calculation!

Run file Logbock Graphics

Rail noise - present situation (GNM)

Results
(O Grid point type

(O Ground elevation [m]
(OLeD [dB(A)]
(@) LrN [dB(A)]
() LrDN [dB(A)]

The GRID POINT TYPE visualizes interpolated, calculated and grid points in buildings. To
view numerical values, right click on a point of the grid map.

#[m] 36345,00

¥ ] 29580,00

Rasterpunkttyp

Bodenhdhe [m] 265,42
~ LT [dB(A)] 6444

Lri [dB{A]] 56,46

Calculation settings for noise calculations

General Settings Standards Assessment GridMap Statistics Description

Reflection order : dB-weighting
Max. search radius [m] Set 5 dB rail borus O

Max, reflection distance Rec, [m]
Max. reflection distance Src. [m]

Allowed tolerance [dB] 0,1

1

Create ground effect areas from road 0
surfaces

Treat roads as terrain following O

4F 4F 4

Allowed tolerance holds for..

|Ead’1 source contribution level ~ |

The calculation settings are preset with defaults that are stored for the current project
and as a global setting via OPTIONS| DEFAULT CALCULATION PARAMETERS.

Page ¢ 246/603 Graphical output in the calculation core



Manual SoundPLANnoise 9.0
Calculations

The default settings are on the safe side; you can change them in the tab index card
Settings. To get a feeling on the effect of the parameters on calculation time and accu-
racy it may be wise to calculate statistic runs, see "Statistical accuracy" (page 289).

The parameter REFLECTION ORDER specifies how many reflections are to be calculated.
Please refer to the standards and regulations used in your country to determine which
reflection order you must set. The reflection order influences the calculation time.

During the calculation SoundPLAN searches for sources in a set distance around the re-
ceiver. The MAXIMUM SEARCH RADIUS sets how far a source can be from the receiver
and still contribute to the noise level at the receiver. This restriction is mostly effective
for big noise mapping projects. The accuracy for line type sources is only sufficient if
the search radius is higher than 5 times the orthogonal distance to the source.

The DB-WEIGHTING filter can be switched between dB(A), dB(B), dB(C), dB(D), dB(G) or
dB (linear). In the calculation, sources with a frequency spectrum that do not corre-
spond to the weighting filter set here are converted to this filter.

Sources to which a center frequency has been assigned in the Geo-Database cannot be
converted. This means that for these sources the weighting filter in the Geo-Database
and in the Calculation core must match, otherwise the calculation will be aborted.

Railway noise has been assessed as being less annoying so there is the possibility to set
a RAILWAY BONUS that subtracts 5 dB to compensate for this difference.

CREATE GROUND EFFECT AREAS FROM ROAD SURFACES automatically generates hard
ground areas according to the road width. Activate this check box for all standards that
use this option.

If the DGM elevation from the road edge has been included in the DGM, the checkbox
TREAT ROADS AS TERRAIN FOLLOWING in the tab Settings is set and displayed informa-
tively grayed out. This has the effect that the height of the emission lines for roads
with cross slopes are adjusted so that both emission lines are at the height above the
DGM defined in the standards.

MAX. REFLECTION DISTANCE TO THE RECEIVER [M] (default value 200 m) and MAX. REFLEC-
TION DISTANCE TO THE SOURCE [M] (default value 50 m):

The program only calculates reflections for reflecting surfaces that are either closer to
the receiver than the first parameter entered or closer to the source than the second
parameter. The default settings in general produce sensible results. Reflection edges
that are far away from the source and far away from the receiver do normally not con-
tribute to the immission level.

ALLOWED TOLERANCE: This parameter is designed to increase the calculation speed.
With high values of tolerance, the results are overestimated rather than underestimat-
ed. The value for the tolerance depends on the task to be calculated.

The tolerance either holds for the total result, for each group contribution level or
each source contribution level.

If the tolerance holds for the TOTAL RESULT, only the most important sources are calcu-
lated in detail so that for the total result the deviation is less than defined by the al-
lowed tolerance. This setting has the disadvantage that less important sources are not
calculated in detail or for area and line sources to a smaller extent. For sources not cal-
culated in detail no contribution level will be calculated and displayed in the result ta-
bles. So if you do a recalculation and remove or add an important source the relative
importance of sources might change and therefore their contribution levels.

If the tolerance holds for each GROUP CONTRIBUTION LEVEL or EACH SOURCE CONTRIBU-
TION LEVEL the calculation is done group by group or source by source, so that the al-
lowed tolerance holds with respect to the contribution level of each group or each
source, therefore the contribution levels for the other groups or sources do not change
when adding or removing important sources.
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Principles of the method:

In the first place all sources are calculated in free field. This means that basically only
the geometrical spreading will be used. Now only so many sources - from high to low
free field contribution - are calculated correctly with all spreading parameters which
are necessary to guarantee the allowed tolerance. This is made sure for every hour of
the day. The sum the free field contribution of the remaining sources makes up a re-
maining level which will be added to the receiver level so that it is guaranteed that the
receiver level is rather over estimated than under estimated. This remaining level is
listed in the result tables, table source contribution “ as “remaining sources”.

There it holds
10*log((107(0.1*R)+107(0.1*F))/ 10~(0.1*R))<T
with
R: sum of the correctly calculated contribution levels [dB]
F: sum of the remaining free field contribution levels (remaining level) [dB]
T: allowed tolerance
Recommended values:

0.5 - 0.8 dB + TOTAL RESULT (GROUP CONTRIBUTION LEVEL): Noise mapping projects, cal-
culations in accordance to the END.

< 0.2 dB + TOTAL RESULT (GROUP CONTRIBUTION LEVEL): Road, railway and industrial pro-
jects where only the total level or group contribution level is of interest (e.g. Grid Noise
Maps).

< 0.2 dB + EACH SOURCE CONTRIBUTION LEVEL: Sensitive industrial projects where the
group or source contribution level is of interest.

Standards

Check the standards, selected in the calculation run. As a pre-setting the standards se-
lected in the SoundPLAN Manager are presented here.

General Settings Assessment Grid Map Statistics Description

Road noise

CNOSSOS-EU: 2021/2015 w ||
Emission | CNOSS05-EU: 20212015 w

Railway noise

CNOSSOS-EU: 2021 ~| S
Emission |CMOSSOS-EU: 2021 w

Industry noise

CNOS505-EU: 2021/2015 v/

Parking lot noise

CNOSSOS-EU: 2021/2015 | [ A
Emission | Parkplatzlarmstudie 2007 ~

Wind turbine noise

BEK nr 135 af 07,02/2019, Wind Turbines | S

If different calculation methods are required in one project, you can change the stand-
ards for propagation calculation and the corresponding emission calculation for specif-
ic calculation runs. The calculation can only be successful, if the correct emissions have
been entered in the properties of road, railway or parking lot in the Geo-Database.

If there are different emitters in the Situation, but they are not to be calculated to-
gether, you control the emitters to be calculated via the check mark. In this way, you
can, for example, consider bridge structures of a railway track for a road noise calcula-
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tion, industrial buildings as pure obstacles or hard road surfaces also for other calcula-
tion types as ground areas.

Standard details

. Check the standard details. Depending on the standard some options will be
> available or not.

Tab "Diffraction"

Ciffraction  Dissecton Environment Standard Cmet  Attenuation loss  Info
Side diffraction
() disabled
(O Improved method (no side diffraction if terrain blocks line of sight) - 150175343 compliant
(®) ISO/TR. 17534-3:2015 compliant: no side diffraction if terrain blocks line of sight
(O side diffraction also around terrain

Limitation of diffraction [dB]

Constant for diffraction
c2 ]
Abar calculation

(C) Use Eqn (12) {Abar=Dz-Agr) acccording to standard
(®) Use Eqn (Abar =Dz-Max(Agr,0)) instead of Eqn (12) (Abar=Dz-Agr) for insertion loss (recommended)
(O Use Eqn(13) (Abar=Dz) instead of Eqn (12) (Abar=Dz-Aar) for insertion loss

Without side diffraction, only paths in a vertical plane (EV), which contains the source
and the receiver, are searched around obstacles. With side diffraction, paths are also
searched in a plane perpendicular to it (EL), which also contains the source and the re-
ceiver.

Side diffraction can be used even if it is not a part of the guideline. For standards
where this is possible, but which do not use side diffraction, it is turned off by default.

The algorithms for 1ISO 17354-3:2015 compliant and I1SO 17354-4:2020 compliant are
essentially identical.

ISO 17354-3:2015 COMPLIANT: This variant is compliant for calculations according to 1SO
9613-2.

Side diffraction paths are neglected if the lateral distance of the side diffraction path is
more than 8 times the direct distance source - receiver. Side diffraction paths are also
neglected if the terrain interrupts the line of sight.

ISO 17354-4:2020 COMPLIANT: This variant is compliant for calculations according to
CNOSSOS-EU.

Only objects that penetrate the plane EV, or are connected to such objects, are con-
sidered. Side diffraction paths are neglected if the terrain interrupts the line of sight.

SIDE DIFFRACTION ALSO AROUND TERRAIN: Same as ISO 17354-3:2015 compliant, but
side diffraction paths are also searched around terrain (DGM edges), provided that the
terrain interrupts the line of sight. This calculation is very computation intensive and
should therefore only be used in exceptional cases.

LIMIT OF DIFFRACTION: For single and multiple diffraction, a certain maximum diffrac-
tion loss can be specified. These values refer to the vertical diffraction loss, only.

CONSTANT FOR DIFFRACTION: According to VDI 2720 / ISO 9613-2, the diffraction loss Dz
is calculated with the following equation:

Dz=10Ig[3 + (C2/\) C3 z Kmet]

C2 is equal to 20 and includes the effect of ground reflections; if in special cases ground
reflections are taken into account separately by mirror sources, C2 = 40; extract from
ISO 9613-2.

Standards

Page ® 249/603



Manual SoundPLANnNoise 9.0

Calculations

ABAR CALCULATION: There are 3 options for calculating the insertion loss
Abar=Dz-Agr according to eq. (12) of ISO 9613-2

Abar=Dz-Max(0,Agr) a modified form of eq. (12) of 1ISO 9613-2

Abar=Dz according to eq. (13) of ISO 9613-2

There are two different versions of the ground effect in ISO 9613, the regular method
and the alternative method. In the alternative method there is a kO, describing the ef-
fect of a constructive reflection on ground, leading always to a rise in level in the range
of 0..3 dB. Furthermore, there is a destructive reflection on ground leading to a reduc-
tion in receiver level in the order of 0...4.8 dB. In the regular method we have a spec-
trally resolved ground effect combining constructive and destructive reflections, so
positive as well as negative values for the ground effect can occur.

From the historical development the insertion loss was developed for the alternative
method (being the regular method at that time). Due to the separation between kO
and Agr, Agr was always a positive number. The equation Abar=Dz-Agr does not make
sense if Agr is negative, which is possible in the regular method. To ease this problem,
we propose option 2. This workaround delivers results which are more comparable
with the alternative method.

Remarks to (3)

Option 3 has been implemented to satisfy remark 15 of ISO 9613-2 but we do not ad-
vise to use it.

Tab " Dissection"

Diffraction Dissection Enyironment Standard Cmet Attenuationloss Info

Parameters for the dissection of line and area sources

Factor distance | diameter Minimum distance [m] l:l
Maximum difference ground effect + 1 Maximum number of iterations 4
Meximun dife

These parameters define how line and area sources are dissected in a number of point
sources.

After dissection due to screens and buildings, etc. further conditions are checked. The
first is the DISTANCE TO DIAMETER FACTOR. If this value is e.g. 8 the distance to a source
segment must at least 8 times its diameter respectively length. If this is not the case,
the source segment will be divided, and the check is repeated for both sub segments
until the condition is fulfilled or the distance is less than the MINIMAL DISTANCE [M].

Next the ground effect and screening loss for the extremal points of the source seg-
ment are calculated. Is the maximal difference of ground effect + screening loss of
these extremal points larger than MAXIMUM DIFFERENCE GROUND EFFECT + DIFFRACTION
the source segment will be divided and the check repeated for both sub segments until
the condition is fulfilled or the iteration depth is larger than the MAX. NO. OF ITERATI-
ONS.

Tab "Environment"

Diffraction Dissection Environment  Standard Cmet —Attenuation loss  Info

Air humidity, temperature, pressure

Humidity [%&] EI Air pressure [mbar] 1013,3
Temperature [C]

HUMIDITY, AIR PRESSURE, TEMPERATURE: The environmental parameters are important
for the calculation of air absorption. Moreover, the sound speed is a function of tem-
perature, influencing the wave length and therefore the screening calculation.
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Tab "Standard

Diffraction Dissecion Ervironment Standard Cmet  Attenuation loss  Info
Air absorption

150 9613-1 ~

Ground absorption
(®) regular ground effect (chapter 7.3.1), for sources without a spectrum automatically alternative ground effect
(O alternative ground effect (chapter 7.3.2)

Sources ground height correction
[ set ground height of sources above buildings to roof top

I150/TR 17534-3:2015 conformity
Sound speed

() caleulate as function of temperature (recommended)

(®) fix sound speed of 340 m/s (@14.4 °C) (IS0 17534)
Frequendies [Hz]

(O calculated from band numbers f [Hz] = 10-b/10 {recommended)
(®) rounded frequendes (IS0 17534)

Diffraction if line of sight is not blocked

(O calculate diffraction always if line of sight is not blocked {recommended)

(®) ignore diffraction by terrain ifline of sight is not blocked (150 17534)

(Oignore diffraction always if line of sight is not blocked {not conform with IS0 9613-2)

AIR ABSORPTION: Select the standard according to which the air absorption is to be cal-
culated.

ALTERNATIVE GROUND EFFECT: If you select this option, the ground effect of 1ISO 9613-2
is not going to be calculated by the frequency dependent regular method, but by the in
chapter 7.3.2 described alternative method.

For sources which do not have a spectrum the calculation according to the regular
method doesn’t make sense. Therefore, SoundPLAN always uses the alternative meth-
od for these sources.

CALCULATION OF THE FREQUENCIES: The frequencies can be calculated either at rounded
one-third octave frequencies or from band numbers.

Here, the frequency f [Hz] = 10 A (0.1*b), with band number b.

13| 14 15 16 17| 18| 19 20| 21 22| 23| 24 25| 26
20| 25 31] 40 50 63| 80| 100 125] 160 200 250 315 400
19.95| 25.12| 31.62| 39.81| 50.12| 63.10| 79.43| 100.00| 125.89| 158.49( 199.53| 251.19| 316.23| 398.11

27| 28| 29, 30| 31 32 33| 34 35, 36| 37| 38| 39, 40|
500| 630] 800 1000[ 1250/ 1600| 2000[ 2500/ 3150| 4000| 5000/ 6300 8000| 10000
501.19| 630.96 794.33( 1000.00] 1258.93| 1584.89| 1995.26| 2511.89| 3162.28| 3981.07| 5011.87| 6309.57| 7943.28| 10000.00

For BUB:2021 Road and Railway, a checkmark controls that the ground effect is calcu-
lated according to the BUB specifications for noise mapping (G=0 for buildings, other-
wise G=0.6). This checkmark is switched on by default for new calculation runs.

For the noise propagation calculation according to CoORTN:1988 two options to convert
L10 to Leq are available:

L10 to Leq conversion

Uleg=L10-3d8

The first option is the original method from TRL (the UK's Transport Research Labora-
tory). The second is preferred in Australia (North South Wales) and uses the simple
formula L10 — 3 dB for the conversion. If you choose this option, you have the option
to disable the low flow correction at the same time.

Standards
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Tab "Cmet" and "favorable / homogeneous"
Beugung Zerlegung Umgebung  Richtinie Cmet  Dampfungsverlust Info
(®) Einzahlwert

Co(d)[dB]  Co(n)[dE]
6-22h 22-6h

0,0

(O windstatistik
- =

Cmet fiir Lmax Gewerbe

Cmet beriicksichtigen (j&hrlichen Mittelwert) ~

The calculation of the meteorological correction Cmet for the determination of the
long-term average level is described e.g. in ISO 9613-2

Cmet=Max(0, CO[1-10(hs+hr)/dp])

The factor CO can either be set as a single number value for the time slices or calculat-
ed from wind statistics.

For the maximum level industry noise, you can choose whether Cmet should be con-
sidered or not.

If wind statistics are used for calculation, CO is displayed for information for the indi-
vidual wind directions. In Germany, two main methods are used to calculate CO, de-
pending on the federal state:

Verfahren zur Berechnung von CO

@ K Ka K kmie] [00 |2 ka@el [15 |3 kel [wo |2
() 5-5%cos(E-45%sin(E))
(O €O Werte aus Windstatistik tibernehmen

You can also specify fixed values per wind direction in the CO library.

For other standards (e.g., CNOSSOS-EU), the frequency of propagation conditions ho-
mogeneous and favorable is entered as a percentage of favorable propagation condi-
tions per time slice.

The time slices for Cmet are defined in SoundPLAN Manager, OPTIONS | SETTINGS, node
"Traffic time slices Emission and Meteorology".

Tab "Attenuation loss"

Foliage  Built-Up area  Industrial site

Calculate attenuation loss according to standard

IS0 9613-2 ~

d<10m Afol [dB] =0
10m<=d<20m Afol [dB] = A10-20
20m<=d<200m Afol [dB] =d *a(f)
d>=200m Afol [dB] = 200 m = a(f)

d [m]: path length through attenuation area

How volume attenuation areas shall be calculated is only defined in a few standards
and not all of the possible volume attenuation areas are mentioned in these standards.
For this reason, the settings for each standard now allow you to select how the volume
attenuation areas —for each type of area- shall be treated by the program. See object

type "T Volume attenuation areas" (page 201).
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Tab index card “Emission” in the road standards

Definition der "RLS-90"-Richtlinie

Info  Beugung Zerlegung Emission  Dampfungsverlust

Emissionsberechnung nach RLS-90 -
Steigung
Begrenzung [3] 100

Lange des Gl&ttungsbereichs [m] l:l

Slopes can be averaged over a reference distance to ignore small height unevenness
for dense point distances. The settings are documented in the logbook. The road slope
can also be limited to an upper limit in order to prevent unrealistic local level peaks if
the DGM is not quite good.

Assessment

Select the assessment from the library. As a default the assessment selected at project
setup is entered.

General | Settings | Standards | Assessment | Grid Moise Map | Statistics | Description

Assessment |Leq 05-22 | 22-06 | 00-24 | Lmax [v]

Store assessment time slices
v| Leq
| Lmax - Industrial Moise
Standard deviation for Leq-time slices (industrial noise)

Below the assessment list there is a selection for the assessment type. There you can
select certain assessment types. An assessment type can only be calculated if it’s also
included in the time slices defined in the assessment library. If a time slice is not de-
fined, it is crossed out. The possibility to deselect certain assessment types was intro-
duced to reduce calculation time and to make the results more compact. Especially the
calculation of Lmax is more time consuming than pure Leqg-calculation.

If you entered a standard deviation for industrial sources for the calculation of the
prognostic uncertainty, activate the checkbox for the time slices of the standard devia-
tion to document them in the Result Tables.

Calculation types

Digital ground model

All calculations using a 3-dimensional model mandatorily require a DGM as the base. A
DGM loaded in a situation automatically taken over to the calculation run.

If anyway no DGM is entered, SoundPLAN calculates with a constant ground elevation
of 0 m. Unless all objects are located on the 0.0 m plane, the calculation results will be
wrong! To warn the user, in this case a warning message will appear.

Elevation lines and elevation points that are part of a situation but not included in the
DGM are ignored!

Assessment
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Calculation type:
Geometry ~ | | Digital Ground Model -

Data:
| 5

[ calculation in tiles (only for huge amount of data)

- F— -
Tile size [m] 10000 -

(® Convex (O Concave Man. point distance [m] 120

L

Object types to be used for DGM calculation
Spot heights

Elevation lines

Road edges

Center reservation

Railway edges

Tunnel portals

Parking lot

Area source

Berms

Select the calculation type GEOMETRY | DIGITAL TERRAIN MODEL. Enter the data for the
DGM calculation. In the lower part, select which object types shall influence the DGM
calculation. Next to elevation points and elevation lines, it might be sensible to use
roads and railways, tunnel portals, parking lots, area sources as well as berms.

The following geometry is included in the DGM (only objects entered with absolute el-
evation):

Roads Edges of the carriageway resulting from the road cross-section

Railways Edges and deltaH of the track bed (DGM parameters in the object dia-
log)

Tunnel portals Width of the tunnel and the height

Parking lots / area The input points of the edge lines
sound sources

Walls The calculated lines of the top roll and the calculated backwards wall
line

In addition, you can use the "Center reservation" checkbox to specify whether the
heights in the area of a center reservation should be included in the DGM or not.

After entering tunnel portals, create a new DGM again with these tunnel portals so
that they are included correctly.

Points on bridges that are higher than the bridge surface are not included in the DGM.
As a result, the emission line is not buried even in the case of imprecise bridge begin-
ning / bridge end and in hillside situations.

In the case of large elevation point datasets, prepared via "Additional options for large
elevation models" (page 503), select a file from the files stored in the "ElevData" sub-
folder; all *. elv files in this folder will be included in the DGM calculation.

Activate CALCULATE IN TILES for large DGMs (complete urban areas or counties) and se-
lect the tile size in [m].

Embankment alignment for road and railway in the DGM

Elevation points within the carriageway of the road, or the track bed (see below) are
not included in the DGM meshing.
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If roads or railway tracks are part of a DGM calculation, the program will check if at in-
tersections the road/rail edge of one road/rail will fall within the surface area of an-
other road/rail. If there are coordinates found laying in another road/rail area, they
will be discarded during the triangulation.

[ Graikim Geodatentarc

K= 32R241 Y= 20T T2 2713 Abstand X2

For the embankment alighment of railways two additional parameters are needed for
regular trains to set the elevation at the foot of the ballast bed that are entered in the
railway properties:

Track axis Rail head
]

~s0em] ' ]

Height of Rail head
#0-50 e Track bed above terrain

Ry |
Dist. DGM edge
to track axis

e Delta h between the rail head and the terrain (basically the thickness of the ballast
bed)

e The distance of the DGM edge to the track axis (half the width of the ballast bed)
For road and railway bridges elevation points are triangulated on the surface below

the bridge. If tunnel portals are included in the calculation, they should be present for
the triangulation.

Clip DGM via an area

When a DGM for the entire project is already present and you want to restrict the
DGM to cover only a portion of the entire DGM, you can clip the DGM. In the Geo-
Database define an area (calculation area or general area) and save this area in a Geo-
File of its own. In the Calculation Core select CLIP DGM from the category GEOMETRY.

Calculation type:

[eometry ~| [cip DM -
Data:

"treate buffer + interpolation.geo”
DGM:

"RDGM33599,dgm”
Clip area buffer size [m] 100
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Enter the Geo-File with the area functioning as the clipping template and the existing
DGM and in the bottom of the definition box the number for the part DGM to be cre-
ated. Additionally, you can add a buffer around the selected clipping area to assure the
elevation supply for the part DGM.

Calculate objects in DGM

With the calculation run "Calculate objects in DGM" you can subsequently modify an
existing DGM with the information of additional objects (road edges, railway edges,
parking lots, area sound sources and walls).

Calculation type:

Geometry ~ | | Calculate objects into DGM w
Data:
| "03 - Road Prognosis.sit™ "007_Berm at railway.geo” "007_NP wall rail.geo”™ | »
DGM:
| RDGMOD04.dgm” | »
Caleulate embankments
Slope downwards f upwards:  1: | 1,5 || 1,5 |
Additional distance to object edges [m]: | 1,50 || 1,50 |

0Object types to be used for DGM calculation
Road edges
(® elevation from DGM (D) elevation from road axis
Railway edges
[ Tunne! portals
Farking lot
Area source
Berms

For the calculation of the road edges, you can choose whether the elevation comes
from the z-coordinate of the road axis or from the DGM elevation at the road edge.
This way it is possible to consider the cross slope of a road in a curve. This option is on-
ly sensible if the DGM accurately represents the road edges.

Check CALCULATE EMBANKMENTS to additionally incorporate embankments for roads
and railways. The program will search for embankments up to a distance of 100 m
from the road/railway edge. In order to create the embankments, the height of the
fill/depth of the cutting must be greater than 0.5 meters for a distance of 5 meters
along the road/rail edge.

Cutting and embankment slopes can have different inclinations. The inclination is cal-
culated from the factor 1:m.

Embankment definition for roads:

Additional distance from road edge Additional distance from road edge

@/W Lane width Lane width

Embankment definition for railways:

| Reference position and elevationl

Forced edges in DGM
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Since the embankments usually do not start immediately at the edge of the road, spec-
ify an ADDITIONAL DISTANCE TO THE OBJECT EDGE, for roads for example for a ditch. For
railways, the DGM parameters from the object dialog are used.

This calculation run can also be started from the Geo-Database in the ribbon Funda-
mentals via DGM | CALCULATE OBJECTS IN DGM. (Shift+Ctrl+D)

3D control of the created DGM in the Geo-Database (F10):

DGM Import
Choose from the category GEOMETRY the calculation type DGM IMPORT.

In SoundPLAN, DGMs can be imported in ITF format. ITF (Intermediate TIN Format) is a
format described on the Internet for exchanging DGMs.

Single point calculation

A single point calculation calculates the levels at the manually entered receivers (free
field points or assigned to a building). Single points are documented in the Result Ta-
bles. Results from different variants can be compared in the Spreadsheet. Single points
can be displayed in the Graphics as small level tables [module Cartography] or with a
colored scale as small symbols at the buildings [module Fagade Noise Map].

Click on the tab “Single points” to set additional parameters:

General Settings Standards  Assessment Single points  Statistics  Description

Propagation
H Calculate reflection of assigned facade and ignore standard dependent facade
correction

] suppress reflections of objects on own property {Nordic regulation)

P its el Gt oot

Save result tables for
Plain results

[]Level chartz

Group results

Detailed resultz

[ ]Expert industry

[ ]Protocol tables

The checkbox CALCULATE REFECTIONS OF THE ASSIGNED FACADE AND IGNORE STANDARD
DEPENDENT FACADE CORRECTIONS means that regardless of the terms in the standard
the reflection at the fagade is calculated (default: unchecked). Some standards sup-
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press the reflection for the fagade levels other use specially described corrections and
yet others calculate the assigned fagade.

A Nordic acoustics standard demands that reflections on objects on the “own” proper-
ty shall not be part of the noise evaluation. The properties are entered as an area us-
age objects. The checkbox SUPPRESS REFLECTIONS OF OBJECTS ON OWN PROPERTY (NOR-
DIC REGULATION) evaluates the area usages and where needed the reflections are sup-
pressed.

If a calculation area is in the data, only the receivers inside the calculation area are cal-
culated.

Single point calculation tables

Select, which calculation results should be stored for the tabular and graphical docu-
mentation of the results.

Plain result tables:

e Receiver list

e Road emission table (if roads are contained in the data)

e Railway emission table (if railways are in the data)

e Source table (if industrial sources are in the data)

e Day histogram of the noise level at the receiver

e Emission frequency tale (if industrial sources are in the data)
e Emission day histograms (if industrial sources are in the data)

e Result table with frequencies (if industrial sources are in the data)

Level Charts:

e Level charts and pass-by level for railways (for presentation in the calculation core,
the Result Tables and to include in the Graphics in a map)

Group Result Tables:

e Result tables of groups of sources

Detail-Result Tables:

e Result table for mean propagation and contribution noise levels.

e Result table of assessed contribution level spectra (if industrial sources are in the
data)

Tables for Industry Expert

e Result tables for the Industry Expert Spreadsheet (generates vast amount of data!)

Protocol Tables

e Protocol tables detailing the intermediate values for each standard. The protocol
tables generate huge files and will slow down any calculation, therefore this option
should be used only for selected receivers where every detail of the calculation
needs to be checked. For answers that look implausible the protocol can be even
used on a limited angular range to check the details in the section where the user
has doubts.

Grid noise maps

Grid Maps and the derived contour maps are the tools to visualize the noise at street
level outside buildings and in nature. As the Grid Noise Map calculates reflections from
all buildings, the levels can be up to 3 dB higher than Single Point Receivers Sound at
the buildings. SPS receivers often suppress reflections at the “own facade”. Comparing
SPS receivers and Grid Noise Map receivers is only possible if the SPS receiver is locat-
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ed in front of the building and is not attached to the building. The angular area must be
set to contain all 360 degrees.

The Grid Noise Map generates a grid of receivers over the calculation area defined in
the Geo-Database. The seed address for the grid depends on the grid spacing and is
always set in a manner that adjacent grids would have the same pattern of grid points.
For the middle of each grid cell the noise level is either calculated or interpolated from
the receivers around it. The receiver grid can only be calculated within an elevation
supply by a DGM.

If you select the graphic output at the beginning of the calculation, the terrain eleva-
tions the are displayed according to a color scale for all grid points in the calculation
area. This is helpful to inspect whether the DGM is smaller than the calculation area.

Define the parameters under the Tab Grid Noise Map.

General Settings Standards Assessment Grid Map  Statistics Description

Geometry
(® Calculate new Grid Noise Map

Grid space [m] E Height above ground [m]

Recalculate partial area of a Grid Moise Map
Calculation area for recalculation:

]

MnMax [dB] [0 ] Difference [d&] Fieldsize  |ox3 v
Always interpolate below a threshold value [dB] of

Save results additionally for
[] Animated Grid Noise Map (moving train)

[ Group results b
[ results of single frequencdies [Hz]

CALCULATE NEW GRID NOISE MAP is used if you want to calculate a Grid Noise Map, con-
tinue a Grid Noise Map that is already partially calculated or recalculate it after chang-
es in the data. THE GRID SPACE determines the accuracy of the calculation and influ-
ences the calculation time. In un-congested landscape a grid spacing of approx. 20 to
50 m (aircraft noise) is sufficient, whereas in a city environment 5 to 10 m are sensible.
The HEIGHT ABOVE GROUND [M] determines the calculation height above the used
DGM.

RECALCULATE PARTIAL AREA OF A GRID NOISE MAP used to recalculate a part of the noise
map, for example, because the input data has changed, but this does not affect the en-
tire map. Select the recalculation area, exit the calculation run properties and start the
calculation with the OVERWRITE EXISTING RESULTS option (IF SELECTED ONLY IN THE RE-
CALCULATION AREA).

The existing grid map is loaded, with the grid cells within the recalculation area delet-
ed.

Calculation types
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The results are calculated within a rectangle of the original calculation area. In the pic-
ture the original calculation area is marked in light color, the calculation area for recal-
culation in dark color. In the lower section of the noise map, you can see the re-
calculation area contains grid points outside the original calculation area which will be
ignored in the re-calculation.

Interpolation during grid calculation

.The calculation of the Grid Noise Map is organized section by section. From the total
number of receivers, partial grids (cells) with preset 81 points are read in, calculated
and saved. The four corner points and the center point are always calculated. Within a
cell an interpolation of intermediate values is aimed at, if the following conditions are
fulfilled:

e The corners of the block and the middle are within the calculation area,

e the level of the middle of the block is between the minimum and maximum found
in the block,

e all corners and the middle do not exceed the maximum spread allowed for the
block defined in the field MIN/MAX,

e the deviation for the interpolation of the block middle does not exceed the maxi-
mal DIFFERENCE.

SoundPLAN averages the values of opposite corners and compares the result to the
calculated value. For the middle of the block there are 3 values to compare, one cal-
culated one and 2 interpolated ones. If the difference between the calculated and
the interpolated one is smaller than the value entered in the field DIFFERENCE the
rest of the block is interpolated. The default setting of 0.15 dB is conservative. High-
er values will accelerate the calculations as the interpolation is less likely to be sup-
pressed, however the accuracy will be reduced with higher settings.

The FIELD SIZE defines the maximal size of blocks for the interpolation. Field size 1x1
entirely suppresses the interpolation of receivers. The following settings are possible:

1x1 nointerpolation

3x3 interpolation block maximal with 9 receivers
5x5 interpolation block maximal with 25 receivers
9x9 interpolation block maximal with 81 receivers

If all criteria are satisfied, all receivers in the block not already calculated will be inter-
polated. If not, the block is subdivided into 4 blocks and the same procedure starts
again until all receivers of the block are either calculated or interpolated.
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Interpolation, to the left all criteria are satisfied in the block of 81 points, to the right
the criteria are satisfied after the dissection in 4 smaller blocks (dark red interpolated,
light red calculated).

Depending on the settings of the interpolation criteria, the geometry and the terrain,
the interpolated values may diverge from the calculated values.

To further speed up the process, you can check the box ALWAYS INTERPOLE BELOW A
THRESHOLD VALUE OF [DB] then the interpolation criteria are always met. By default,
values below 40 dB are always interpolated.

Store additional results
Results for individual groups

Activate the check box group results and select via the double arrow the groups that
are used for this calculation.

The ALLOWED TOLERANCE in the tab Settings in any case needs to be set VALID FOR EACH
GROUP CONTRIBUTION LEVEL, in order to have the levels of groups stay constant when
other groups are added or taken out of the calculation. If detail tables are activated,
the tolerance is calculated on the basis of each source partial noise level.

For the area statistics in the Spreadsheet and the graphical documentation of the re-
sults, the results can be presented either based upon group contribution levels or the
sum level.

Results for individual frequencies

The results can be saved for selected frequencies and presented in the Graphics. In the
tab Grid Noise Map in the section save results additionally for check RESULTS OF SINGLE
FREQUENCIES [HZ].

When you load the data in the Graphics, the graphics file manager checks if there are
results frequency by frequency and will prompt you to select either the sum of all fre-
guencies or an individual frequency.

Animated noise map

[D Graphics Animation] Only for railway noise calculations, the grid noise map can be
displayed as a 2D or 3D animated noise map if ANIMATED NOISE MAP (MOVING TRAIN) is
checked. The railway emission must be entered with a standard that can calculate
maximum levels. In addition, a time slice for the maximum railway level must be creat-
ed in the assessment and the calculation of the maximum level must be activated in
the tab Assessment.

In the animated noise map, a level-time diagram is stored for each grid point. It
e therefore generates large amounts of data. In addition, the interpolation is auto-
matically switched off, so that the calculation time increases.

Tables stored for Grid Map calculations

The results of Grid Noise Maps are only documented in graphical form, not in the for-
mat of single receivers. However, to check the calculation tables detailing the emission
of the different noise types are generated:

e Road emission table (if roads are in the data)
e Railway emission table (if railways are in the data)
e Source table (if industrial sources are in the data)

e Emission day histograms (if industrial sources are in the data)

In the graphics the grid values and the contour lines can be exported in various file
formats.

Calculation types
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Cross-sectional Noise Map

For the Cross-sectional Noise Map a vertical noise map is generated along the Cross-
section line entered in the Geo-Database as the line type receiver. The elevation sup-
ply along this line must be assured. It is impossible to extrapolate elevations in areas
without sufficient elevation data.

General Settings Standards Assessment

Grid space [m] |2,S |

Grid imterpolation
MinMax [dB] IIU I Difference [dE] lU. 15 J Field size 9x9 ~

Always interpolate below a threshold value [dB] of l40 J

Save results additionally for

[ Group results >3
[JRresuilts of single frequendes [Hz)

With the GRID SPACING the spacing of the receivers is defined, the spacing is the same
in height and along the Cross-sectional line. The spacing has big influence on the calcu-
lation time and the accuracy of the results. The CALCULATION HEIGHT determines the
number if receivers in vertical direction relative to the receiver with the lowest eleva-
tion. Receivers are placed and calculated in an equidistant grid between the lowest
terrain coordinate along the cross-sectional line to the top of the calculation area.

For Cross-sectional Noise Maps the same interpolation criteria apply as for the Grid
Noise Map, see "Interpolation during grid calculation" (page 260).

For Cross-Sectional Maps, too, you can additionally store the group results and the
frequencies for individual results, see "Store additional results" (page 261). Check the
desired results. For the groups, use the double arrow to select which groups are in-
volved.

Tables stored for a cross section map

e Road emission table (if roads are in the data)

e Railway emission table (if railways are in the data)
e Source table (if industrial sources are in the data)

e Emission day histograms (if industrial sources are in the data)

In the graphics the grid values and the contour lines can be exported in various file
formats.

Facade Noise Maps

The Facade Noise Map is featuring an automated single point receiver calculation
where the receivers are generated for all facades enabled for the calculation and the
calculation settings. As the receivers are generated automatically this mapping module
is especially useful for big calculation areas. The result of a Fagade Noise Map can be
documented in tables or graphically as colored symbols at the buildings.

Manually entered single receivers (e.g. for free field points) can be calculated together
with the Facade Noise Map. If a calculation area is included in the data, receivers for
the Facade Noise Maps are only calculated inside the calculation area, receivers on the
outside are suppressed.

Adjacent facades are recognized and not calculated, or if one facade is higher than the
other, an receiver is only calculated 0.5 m above the upper edge of the lower facade.
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Define the parameters under the Tab Fagcade Noise Map.
General Settings Standards Assessment Facade Noise Map  |evel from GNM  Statistics Des 4 | *

Geometry
(®) Calculate new Facade Moise Map

Recalculate partial area of a Facade Noise Map

Calculation area for recalculation:

(®) One receiver in center of facade
(O Two receivers at the corners of the facade with an indention of 1
[m] [%]

(O Receivers with spacing [m] Spadng [m] |10

(T Receivers with spacing according to CNOSSOS-EU

[ additional receivers 2 m in front of facade (EU-Directive)

Distance to facade [m]

[Jreceivers in height above ground [m] 4

[ 5earch range defined by facade

Propagation

0 Calculate reflection of assigned facade and ignore standard dependent facade
correction

[ suppress reflections of objects on own property (Mordic regulation)

Ignore buildings for the propagation calculation which have the appropriate flag in
the "additional” tab index card of the building properties

Save result tables for
Flain results

Level charts

Group results

[ petailed results

CALCULATE NEW FACADE NOISE MAP is used when you want to start a new calculation,
continue a partially calculated Fagade Noise Map or recalculate the entire map again.

RECALCULATE PARTIAL AREA OF A FACADE NOISE MAP is used to recalculate a partial area
because the input data has changed, but this does not affect the entire map. Select the
recalculation area, exit the calculation run properties and start the calculation with the
OVERWRITE EXISTING RESULTS option (IF SELECTED ONLY IN THE RECALCULATION AREA).

The existing Facade Noise Map is loaded, whereby the receivers within the recalcula-
tion area have been deleted. As soon as changes have been made to the buildings to
be calculated, the Facade Noise Map cannot be recalculated!

Position of the receivers

With the setting ONE RECEIVER IN THE CENTER OF THE FACADE, one receiver is assigned to
each facade to be calculated. For aircraft noise calculations, you can further restrict
the number of points using the checkbox ONLY FIRST FACADE PER BUILDING.

* Orne receiver in center of facade [~ Orly first Facade per building

You can request TWO RECEIVERS AT THE END OF EACH FACADE with a defined spacing in
[m] or [%] from the corner. This might be sensible when the building is very close to a
congested road where a single receiver would not represent the noise levels on the fa-
¢ade correctly. The entry in [%] is used when receivers should be moved in from the
corner by a defined percentage of the facade length.

Calculation types
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f+ Two receivers at edges of a facade 16,7
Indertion it  [m] ¢ [X]

Place the receivers in a defined distance to each other in [m] with RECEIVER WITH SPAC-
ING OF. If you want to have a 3D presentation of the Fagade Noise Map, a close spacing
(1 meter spacing) of the receivers is producing a nice presentation, however the calcu-
lation time will be by magnitudes longer than with only a single receiver per facade:

Cnossos-EU defies for projects within the scope of the Environmental Noise Directive
how the receivers at the building are to be generated. The distribution of the receivers
has proven to be very useful also for other types of investigations. Select RECEIVERS AC-
CORDING TO CNOSSOS-EU to automatically generate the receivers accordingly:

m+14m+2m+14m+1m
6m =68m 6m
T T

CNOSSOS-EU receivers are generated for all facades of a building as soon as one facade
has been activated in the Geo-Database for the Facade Noise Map.

The DISTANCE TO THE FACADE defines how far in front of the facade the receivers shall
be located. Some standards have specific requirements for this (CoRTN, for example,
locates the receiver 1 meter in front).

Click RECEIVERS IN HEIGHT ABOVE GROUND if you want to calculate one receiver in a de-
fined height above ground instead of calculating receivers for each floor (e.g. for calcu-
lations according to the EU Directive).

The checkbox CALCULATE REFECTIONS OF THE ASSIGNED FACADE AND IGNORE STANDARD
DEPENDENT FACADE CORRECTIONS means that regardless of the terms in the standard
the reflection at the fagade is calculated (default: unchecked). Some standards sup-
press the reflection for the fagade levels other use specially described corrections and
yet others calculate the assigned facade.

In urban land use planning, when the exact position of the buildings is not yet known
the property boundaries might be regarded as buildings without height. In this case
only the noise in front of the facade is to be taken into account. Activate the checkbox
LIMIT SEARCH ANGLE BY OWN FACADE (180°). You should not use this check box for other
correct geometries.

In some cases shielding and reflections from buildings must to be suppressed for build-
ings specially marked in the building properties. You can do so with the checkbox IG-
NORE BUILDINGS FOR PROPAGATION CALCULATION WHICH...

A Nordic acoustics standard demands that reflections on objects on the “own” proper-
ty shall not be part of the noise evaluation. The properties are entered as an area us-
age objects. The checkbox SUPPRESS REFLECTIONS OF OBJECTS ON OWN PROPERTY (NOR-
DIC REGULATION) evaluates the area usages and where needed the reflections are sup-
pressed.
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Transfer levels from a grid noise map

For a Fagade Noise Map calculation, you can transfer levels below a defined threshold
from the grid noise map instead of calculating them. This is especially interesting for
projects in the context of noise mapping or large planning projects, as this significantly
reduces the calculation time of the FNM.

A prerequisite for the transfer of the levels is that the associated grid noise map has al-
ready been calculated and that the same assessment is set for both calculations. Fur-
thermore, only Leq time slices can be used.

In the tab Levels from GNM, enter the result number of the grid noise map and the
threshold values for each time slice.

Statistics Des| 4 | *

General Settings Standards Assessment Facade Noise Map

Description

Take over result levels from assigned GNM for buildings where (GNM) receiver levels on all
facades are below the given threshold values. The GNM must have the same assessment and the
threshold values can only be Leq time slices.

GNM Run No

threshold values

Time slice Threshold [dE]
LD
Lri
LrDMN 40

During a pre-calculation, the list of facade points to be calculated is compared with the
GNM result. As soon as all receivers of a building are lower than the entered threshold
value, the level of the GNM is entered in the receiver table.

Reset building IDs

If the presentation of the Facade Noise Map in the Graphics does not present the fa-
cades or does not fill the building, often this is due to the fact that buildings have been
copied and thus the building ID from the Facade Noise Map no longer matches the
building ID of the geometry from the situation or Geo-File. To rectify this problem,
open the calculation core, right click on the calculation run in question and select the
action RESET BUILDING ID from the menu. Confirm the query with OK, then the building
IDs in the result file will be reset to the IDs of the building geometry.

Tables for the Fagcade Noise Map

Define what RESULT TYPES for table type and graphical presentation you want to gener-
ate. Normally the SIMPLE RESULT TABLE is sufficient for the Facade Noise Map.

Simple result tables

e Receiver table

e Road emission table (if roads are in the data)

e Railway emission table (if railways are in the data)

e Source table (if industrial sources are in the data)

e Receiver day history

e Emission day histograms (if industrial sources are in the data)
e Emission frequency table (if industrial sources are in the data)

e Receiver frequency table (if industrial sources are in the data)

Level charts:

e Level charts (for the display in the calculation core, the Results Tables detail table
under "Details + Graphics" and in the Graphics)

Group results:

Calculation types
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e |f the group results are also stored, you can evaluate the results of individual
groups in the tabular and graphical documentation in addition to the sum levels.

Detailed result tables:
e Result table of groups
e Result table of the mean propagation conditions and partial noise levels

e Result tables of assessed partial noise levels (if industrial sources are in the data)

It is not recommended to store level charts and detailed result tables. This option
will create vast amounts of data and extend the calculation time!

Meshed noise map

[Modules Grid Noise Map + Fagade Noise Map] The Meshed Noise Map is a series of
single point receiver calculations where the location of the receivers is determined by
an iterative triangulation analog to the DGM. For the graphical results the wire mesh of
the triangulation is used to interpolate the location of the noise contour lines. Contour
lines then are drawn using color scales.

For detailed investigations and especially for industry noise, the Meshed Noise Map of-
fers a better accuracy than the Grid Noise Map. The Meshed Noise Map achieves the
better mapping quality by using more receivers where the noise levels are changing
and having a coarser wire-mesh where the noise levels are only changing gradually. If
the detail tables have been stored, you can display single frequencies or frequency
bands in the Graphics.

The Meshed Noise Map only calculates receivers in one elevation that is calculated
from the terrain elevation of the elevation DGM and the relative height of the wire-
mesh above ground.

Please do not use Meshed Noise Maps for large areas such as noise maps for whole cit-
ies or districts! You will probably run into problems regarding memory and file size! For
these types of investigation, the Grid Noise Map is always the better choice.

\

around buildings, barriers and the source lines.
Receivers are generated along the following objects:
e Road edges

e Railway lines, industrial line sources (left and right at a distance of
1.25 meters)

e Facades
e Noise protection walls
e Front and back side of the plateau of berms

e Area usages
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e Around point sources, the program sets 4 receivers one meter from
the point source

e The points of an area source are used as receivers for area sources.

Free field points lying on road bands, railway bands or within area sources are not in-
cluded in the list of receivers.

General Settings Standards Assessment Meshed Noise Map  Description

Receiver spacing [m] Height above ground [m]
Free field grid size factor
i T T T T T P Iye e S
Save result tables for
Plain results
Cievel charts
[ Group results

[ petailed resuits

In the first step the Meshed Noise Map sets the mandatory receivers from the above
table in HEIGHT ABOVE GROUND. Subsequently, the triangles are further subdivided un-
til the edge length reaches the RECEIVER SPACING, or in the free field the larger dis-
tance, which is defined by the FREE FIELD GRID SIZE FACTOR.

Terrain checking: Within the iterative distance checking, the program interpolates and
uses the DGM to check the height of the middle between 2 receivers. If the interpolat-
ed and actual elevation varies by more than the set height of the map above the
ground, the program includes the point in the list of receivers.

This allows more thinning of receivers in the free field than before (bigger grid size fac-
tor in the free field).

Tables for the Meshed Noise Map

Plain result tables:

e Receiver table

e Road emission table (if roads are contained in the data)
e Railway emission table (if railways are in the data)

e Source table (if industrial sources are in the data)

e Emission day histogram table (if industrial sources are in the data)

Group results:

e |f the group results are also stored, you can evaluate the results of individual
groups in the tabular and graphical documentation in addition to the sum levels.

Detail tables:

e Contribution noise levels. For Meshed Noise Maps based on octave or 1/3 octave
band calculations, you can show single frequencies or a special frequency band, if
you activate the detail tables.

File operations as calculation run

File operations can be executed either in the Graphics and in the Spreadsheet or in the
calculation core. If you want to store the result of a file operation, it is mandatory to
use the calculation core.

If you have for example calculated road and railway noise independently and want to
further evaluate the overall noise level, it is mandatory to store the file operation. Only
this way the Spreadsheet and the Graphics can further process the result of the opera-
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tion. By this it is possible to generate inhabitant or area statistics for summed-up re-
sults.

Calculation type:

[Tools - ] Grid operation -

Grid noise hotspots

oper
Facade map operation
Grid noise impart

Go to the calculation core and add a new calculation run. In the tab index card General
enter a run title and select from the calculation type TOOLS the GRID OPERATIONS or the
FACADE MAP OPERATIONS.

For fagade map operations the data entry as well as the DGM selection is invisible. For
grid operations you can optionally assign a DGM. This is not necessary, if you use
SoundPLAN grid noise maps as base files, because the elevations are automatically
taken from the grid noise map. If you anyway assign a DGM the grid elevations are
newly determined. The selection of a DGM is sensible, if you use ESRI-ASCII grids
(which don’t have elevations) as base files. This way ESRI-ASCII grids are supplied with
elevations during the grid operation.

Go to the tab index card File operation and enter a new file operation with +.

A calculation run can host several time slices or different operations.

General

Formula
a « » » + - [/
Time slice ID Unit Time slice name
Lden dB{a) Lden
Ln dB(A) :Lnight

The dialog to define the file operations is opened automatically. Fill in the file opera-
tion as described in "File operations" (page 460).

If you define file operations with several time slices, the grid map(s) used as base file(s)
must cover the same (calculation) area for grid operations; for fagcade map opera-
tion(s) the facade noise maps used as base map(s) must contain the same receivers.

Enter a time slice ID and a time slice name and change the unit if necessary. This in-
formation is displayed in the Spreadsheet and Graphics file selection manager and can
be used as text variables in the Graphics.

Optionally you can use the formula of the file operation as time slice name, for exam-
ple to document the selected operation. To do so activate the check box USE FORMULA
AS TIME SLICE NAME in the file operation dialog.

uze farmula az time slice name
Time slice name RELT:T ++ BEL21:

Use the "pen" to edit the file operation of the current time slice. With + you create a
new time slice and access the dialog where you define further operations. With - you
delete a file operation.

When calculating a facade map operation all information for the receivers is taken
from the base file(s). The limits are only filled in if the number of time slices in the file
operation definition is the same as number of time slices in the base file(s).

Grid and facade map operations are stored with the file names RROPxxxx.RES (grid op-
eration) or RGOPxxxx.RES (facade map operation).

Hints: If you received ESRI-ASCII grids for different time slices you can import them with
the file operations to the SoundPLAN grid structure.
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Hotspot calculation

Hotspot maps are used to visualize areas with high noise pollution. They are very clear
to read and are therefore often provided for public relation work.

If the basis is a Facade Noise Map the inhabitants are distributed to the calculation
points at the building. If a Grid Noise Map is used instead, VBEB points are generated
at all buildings with inhabitants and the inhabitants are distributed to the generated
points.

Normally the Fagade Noise Map should be used as basis for hotspots. The result of a
hotspot calculation with a Grid Noise Map shows a higher number of annoyed people
because of the reflection at the building.

For the hotspot calculation the whole area is divided into grids of 10 x 10 m. It is then
evaluated for each grid cell how many inhabitants are affected by noise within a pe-
rimeter of 100 m.

The calculation of the annoyance from the levels of the grid is done on the basis of the
Medima curves from the "Good Practice Guide on Noise Exposure and Potential Health
Effects" (Technical Report 11/2010) or by using threshold values. Afterwards the an-
noyed inhabitants are normalized to "inhabitants/km?2".

Example curve for Lden according to the "good practice guide":

100% -

90%

80%

70%

60%

%A 50% Road

P A A Railway

- pjrcraft
30%
20%

10%

0% T T T t T ]
45 50 55 60 65 70O 75
LDEN

The number of how many people (in %) feel annoyed when the certain Lden level is
exceeded is different for road noise, railway noise and aircraft noise.

For road noise the curve refers to the formula
% A=1,795 * 10 “(Laen-37)3+ 2,110 * 10 2 (Laen-37)?+ 0,5353 (Leen-37)

Example (thin blue line in the picture above): If a receiver has the level 65 dB and 0.7
inhabitants are assigned to this receiver, the curve shows that 35 % of the inhabitants
feel annoyed, which results to 0.24 annoyed for this receiver.

Calculate Hotspots

For the hotspot calculation you need:
e Calculated Fagade Noise Map (recommended) or Grid Noise Map
e Situation (or Geo-File) with buildings and assigned inhabitants

e Calculation area

Calculation types
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e DGM (for the 3D presentation)
Select in the run properties the CALCULATION TYPE "Grid Noise Hotspots" in the catego-
ry "Tools".
Under DATA enter the situation with the buildings and the inhabitants, a calculation ar-
ea and the already calculated Fagade Noise Map or Grid Noise Map.
Define the parameters for the calculation in the tab index card "hotspots":
- Hotspots | Description
Grid definition
Grid space [m] 10
Hotspots definition
Caloulation method
@ Within radius
Search radius [m] 100
() Within grid cell
IR SN ES EN
e e sl
Lden ... Above threshold h 70,0
Ln = Above threshold - 60,0
Lden w LA{Lden)-Road Moise - 0,0
Lden w Allden)-Road Moise - 0,0
Ln w LSD(Ln)-Road Moise - 0,0
Ln w SD(Ln)-Road Moise - 0,0
The GRID SPACE is set by default to 10 m and should remain like this for traffic noise. A
smaller grid spacing only increases the calculation time but would not result in higher
accuracy. For aircraft noise it may be wise to increase the grid spacing.
Select which calculation method you want to use. For the method WITHIN RADIUS, the
SEARCH RADIUS, within which the inhabitants are summed up, is preset to of 100 m.
This is a sensible default for action planning because the result is normalized to inhab-
itants/km?2. As the calculation run type for hotspots is useful for other projects too, the
search radius may be adjusted to different settings in these projects. With the hotspot
calculation WITHIN GRID CELL, the inhabitants are not spread over the search radius but
summed-up per grid cell, see "Total noise assessment according to VDI 3722-2" (page
514). Please refer to the section on modified formulas extrapolated beyond the actual
scope of the formulas.
One calculation may include several methods for the hotspot calculation which you
can add with the + in the navigation bar. Select the time slice and the method (the se-
lection list opens with a double click on the fields).
Implemented methods
e above threshold
e LA -little annoyed
e A-annoyed
e HA - highly annoyed
e LSD - little sleep disturbance
e SD -sleep disturbance
e HSD - high sleep disturbance
Whereby "LA" contains all inhabitants of the categories "A" and "HA" as well as "LSD"
contains all inhabitants of the categories "SD" and "HSD". “Little annoyed” also con-
tains the figures from the “annoyed” and the “highly annoyed” tally.
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Additionally, enter the threshold for the calculation method "above threshold".

Graphically present hotspots

In the file selection select the situation and choose the calculated hotspot map via the
FILE TYPE General Grid Map. If the calculation contained several methods, select the
method you want to display in the next dialog.

Hotspots of different types of noise types can be superimposed using the grid opera-
tions.

Import of Grid noise maps

If you have received Grid Noise Maps calculated by other software products than
SoundPLAN (for example from an aircraft noise model) and the data is given as a text
file (TXT file), it is possible to import the data directly into the calculation core of
SoundPLAN and convert the data into SoundPLAN's format; Grid Noise Maps generat-
ed this way can be overlayed with other SoundPLAN data.

To trigger the import function, select the calculation type “tools” and the select the
sub-type “Grid Noise Import”.

Select the TXT file in the DATA section (select the “text files” in the selection list for the
file types.

Under the tab Grid-Noise-Map-Import the structure of the import file is visible in the
top portion. Select if a title line is present and from which line the regular data shall
begin.

Gsnerall Assessment | | | Desclipliunl

—Impaort file
35300.500 25200500 267.84 4881 5253 i’
35801.500 29200500 267.84 4887 5260
35302.500 25200500 267.84 4893  B2ER
35802.500 29200500 267.84 4300 5275
35304.500 25200500 267.84 4306 5283
fISDS.EDD 25200500 267.84 4303 5287 x
4 ¥
Title row |1 - First impart rav 1 >
—Column: Grid map definition————————————————
Column Title Impart as Columi
1} 35800.500 bl 1
2| 29200500 ¥ 2
3| 267.84 _>| H 3
4| 43 || [tden 4
6| 52.53 Ld ]
Le a
Ln 5

In the lower section the columns from the import file are assigned to the columns of
the grid noise map. Depending on the selected noise assessment the time slices are
displayed for the assignment.

Calculation types
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Noise in rooms and from inside to outside (Indoor noise
and room acoustics)

The Indoor noise module can be used to perform the following calculations:
e Single point sound. Day histograms and assessments are considered.

e SPC calculation (sound propagation curve). Enter a sound propagation curve with 2
points (VDI 3760)

e Measurement path (SPD)

e Indoor Noise + Industry Noise: Calculation from inside the industrial building to the
outside. All components, defined as sound sources must have the setting
"Li(Calc)+c-R". The operating hours of the indoor sources are considered with an
Li(Calc) day histogram .

e Indoor Noise + Grid Noise Map: If no calculation area is part of the Situation (small-
er than the industrial building), select the industrial building as calculation area.

e Indoor Noise + Cross Section Map: Calculation of a cross section within the indus-
trial building.

e With Indoor Noise + Room Acoustics you can use an SPD calculation to calculate
room acoustic parameters for individual receivers or measurement paths and eval-
uate the rooms assessment (e.g. for open-map offices) according to different
standards.

SoundPLAN automatically creates result tables for indoor to outdoor calculations and
for sound propagation curves. For the other calculation types, define the stored results
(indoor noise single points) or grid distance and interpolation criteria (grid noise map /
grid cross sectional map) in separate tab index cards.

General calculation run properties

Select the category "Indoor calculations" and additionally the calculation type. You can
choose between single point calculation, sound propagation curve, measurement path,
Grid noise map, sectional noise map and an indoor calculation that generates emission
data for outdoor calculation (Hallout (Indoor -> Outdoor)).

Specify the data to be included in the calculation. In addition, select which information
should be included in the calculation.

Select caloulation base

Auditorium (#303) v
Select variant
Variant 0 (#1) w

Select calculation range

All receivers (#0) w

Select the CALCULATION BASE. Your situation may include several industrial buildings /
rooms, but only one industrial building / room can be calculated per calculation run.

If you have entered several variants (see "Variant concept in the industrial building /
room", page 177), select the VARIANT to be calculated.

Depending on the calculation type, the CALCULATION RANGE can be the building itself, a
calculation area in the building, a measurement path, an intersection line for the cross-
section map, a specific receiver or all receivers.

At the very bottom you enter the calculation run number under which the results are
to be saved.
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Calculation according to VDI 3760

The calculation method according to VDI 3760 implemented in indoor noise is an ex-
tension of the standard method "mirror source method with scattering" (according to
Kutruff & Jovicic) used by VDI 3760.

The calculation of the sound pressure is considering the room parameters (sound
power of the source, density of scattering objects, absorption properties, etc.) is car-
ried out separately for the direct and the scattered noise components.

Direct noise component

E (—P )
= e

b dmer?

P = sound power of the source

g = scattering object density

¢ = speed of sound

r = distance source to receiver

m = air absorption coefficient

—(g+m)r

Scattered noise component

3qP
Es =(

dmer
P = sound power of the source
g = scattering object density
¢ = speed of sound
r = distance source to receiver
a = absorption coefficient (contains the absorption of scattering objects and the ab-
sorption of ceiling and floor)

)E’ —'r,,‘a'Tqa

The noise level is the sum of the direct and the scattered component summed up with
direct and reflects paths.

nx=+co MY=1+2 pz=+co nx=4co Ny=+oo
Eges = Z Z Z pnxpnypanD + Z Z pnxpnyES'

p = absorption coefficient of the walls

The standard procedure is extended by the evaluation of mitigation effects:

Eges= fp*Ep + fo *Es

The screening objects in the factory building cause a mitigating effect that for the di-
rect noise is calculated from the extra path length the noise has to travel over the ob-
stacle and for the scattered noise component the ratio of the areas permitting trans-
mission versus the areas blocking the transmission. (fp, fs ).

Calculation parameters VDI 3760 in the Calculation core

General Settinds Assessment Single points  Description

General calculation settings
VDI 3750: 1996 | LS
dB-weighting dB(a)

Tolerance settings
Allowed level tolerance [dg]

EE

Enter the tolerance and the dB-weighting in the tab index card Settings. The TOLER-
ANCE for VDI determines the number of calculated reflection orders. The level increase
at the receiver gets smaller from one reflection order to the next. The expected total
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level can be estimated from the history of the level increase. The calculation is can-
celled when the expected level increase for all further reflection orders is less than the
entered tolerance.

Use the “pen” to open the properties of VDI 3760 (humidity, air pressure and tempera-
ture).

Select the assessment in the tab index card Assessment for calculation types where an
assessment is required. For industry noise this could also be an own assessment which
in the case of multi-shift workplaces, reflects the assessment levels for the individual
shifts, see "Assessment library", page 233.

The calculated indoor noise level is an assessment level averaged according to the as-
sessment periods (time slices). Short-time peaks cannot be calculated.

Calculation according to a sound particle model with diffrac-
tion

Introduction

Sound Particle Diffraction (SPD)is a method of simulating sound propagation and may
be used to make a prediction of sound levels and acoustic parameters at a chosen
point in the vicinity of one or more sound sources. It belongs to a family of methods
known as “geometrical acoustics” and is strongly related to ray tracing methods. A fea-
ture of all geometrical acoustics methods is that they do not implicitly include wave ef-
fects such as interference and diffraction — approximate procedures must be added to
recreate this physics. However, by taking a more approximate approach, the geomet-
rical methods make themselves much more practical for use in room and environmen-
tal acoustics than fuller wave-based methods. These often take too long to perform
the necessary calculations, even if the heavy memory requirements allow them to be
performed on a normal computer in the first place.

Sound Particle Diffraction is an extension of Sound Particle Simulation Methods, which,
along with their algorithmic relatives, have been in use for many years in indoor acous-
tics. The basic sound particle method looks rather like someone throwing bouncy balls
around a room in various directions. The particles bounce off the walls and objects in
the room (specularly or diffusely). The method is better suited to reverberant situa-
tions than the mirror-source techniques typically used for outdoor noise. The simula-
tion checks each deflection to see if the particle’s path would take it through a receiv-
er, represented by some finite volume. If there is an intersect, energy is added to the
receiver. Effects such as averaged room scattering and transmission may be consid-
ered. However, a suitable method of recreating diffraction effects has proved to be a
challenging problem.

The SoundPLAN Sound Particle Diffraction module is based on recipes developed and
tested over many years by Prof. Uwe Stephenson and co-workers at the HafenCity Uni-
versity in Hamburg, known as “Uncertainty-based diffraction”. Although an approxima-
tion, it has been shown to compare favorably with more time-consuming wave-based
diffraction procedures and represents a considerable improvement over the “detour”
methods that have been traditionally used in noise standards. The method works by
noting when a particle flies past a diffraction edge (“virtual walls” are extended out
from the edge to check for intersections) and the particle is assigned a new angle
based on how closely it bypasses the edge.

Some general points to watch out for

Sound Particle Diffraction (SPD) simulations operate with a slightly different calculation
philosophy than users may be used to from other calculation methods. We therefore
start by making a few points and recommendations to help avoid confusion and an-
noyance.

Page ¢ 274/603

Noise in rooms and from inside to outside (Indoor noise and room acoustics)



Manual SoundPLANnoise 9.0
Calculations

SPD is designed to work at relatively short range, so we restrict the situation area radi-
us. Please don’t try and input anything intended for an SPD simulation that’s larger
than 1 km.

When setting up your situation, it's worth starting with a very crude model and then
progressively adding detail, testing with each new addition

A common mistake made by inexperienced users of noise control software in general is
to assume that greater input detail gives more accurate results — the critical factor is
often lack of knowledge of the absorption properties of surfaces, not the lack of cen-
timeter geometrical precision.

SPD goes through a range of involved geometrical procedures to enable diffraction and
increase simulation efficiency — situations with more than a few hundred polygons may
experience issues with computer memory shortages.

Due to the nature of the procedures that set up the diffraction during the preparation
phase, it is possible the algorithms may reach a point where they are unable to decide
how to best to proceed and issue an error report — in these cases, please contact sup-
port. More complicated situations have a higher probability of running into trouble
here.

Run times increase with the number of frequencies. Don’t use more than you need, six
or seven bands are often sufficient (bear in mind, however, that the calculations work
out which frequency bands to use based on the source or surface with the lowest level
of definition).

Run times increase with the number of sources — if insignificant sources can be identi-
fied and deleted, this will save time. In some cases, sources can be merged. Please
bear in mind that a machine typically consists of several sources and introduces geo-
metrical complexity. If acquiring levels close to the machine is important, this level of
detail may be appropriate, but in our experience, some users find that they can substi-
tute machines for point sources and still obtain adequate results while reducing run
times.

When setting up the situation in the editor, do use the “duplicate” function with its
transformation capabilities instead of putting in similar objects individually by hand.
Duplication often allows us to make some efficiency-gaining simplifications.

SPD simulations are “statistical” and don’t necessarily have a well-defined end point,
they fluctuate and progressively converge towards stable results

The simulations naturally come with random fluctuations which reduce the longer the
calculation is run for. These vary from receiver to receiver, from location to location,
and between repeat runs — don’t be surprised if you repeat a run and the results come
out slightly different, this is normal. Areas with higher sound levels have lower fluctua-
tions than those with lower sound levels.

The simulations define a “tolerance”, the minimum level of fluctuations that the re-
sults should exhibit before the simulation pronounces itself satisfied and stops auto-
matically.

We give the user greater responsibility for inspecting the results as they progress and
decide when they want to stop.

Some receivers may converge very slowly, even if all others converge quickly. The cal-
culation only stops automatically when ALL receivers have either converged or have
received no signal at all.

Regarding the previous point, the calculations have a break mechanism when some re-
ceivers have received large signhals and some have received nothing whatsoever. In this
case the calculation assumes that the run is being held up by an insignificant receiver
that will take a very long time to converge, if at all, and will terminate. Because of this,
it it can happen (especially for loose tolerances and multiple sources) that some re-
ceivers register no signal when something would be expected. If this appears to be the
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case, try reducing the tolerance and repeating the run. In cases where some receivers
might be expected to receive significantly less signal than others it may be worth con-
sidering a “double calculation run” approach. For example, if some receivers are
placed within a room with no opening and thick walls, and some receivers are outside
this room, it may be worth first doing a calculation where only the region outside the
room is considered and then using this information to estimate the sound transmitted
through the walls. And second calculation run for inside the room can then be per-
formed by setting up suitable area sources.

Receivers close to walls require extra effort to converge — don’t be surprised if the fluc-
tuations here are large and the convergence slow.

Receivers close to diffracting edges and corners require even more effort.

Well-shielded receivers that are hard to reach with reflected sound (e.g. those in
sealed rooms or shielded in a free field situation) also tend to converge slowly.

Receivers that are far away from all the sources converge more slowly, especially in
free-field.

A noise map or cross section is likely to put receivers in “harder-to-reach” places.
Please bear this in mind, monitor the results, and end the calculation as appropriate to
your circumstances — if you are checking for legal noise thresholds, you may find the
relevant areas have all sufficiently converged and the calculation is being held up by
some irrelevant, quiet areas.

Please note that neither the tolerance nor the statistical fluctuations represent the to-
tal error/uncertainty in the results, they merely provide an estimate of the statistical
error. Uncertainties due to input parameters can create errors/uncertainties that
greatly exceed this statistical error. Furthermore, the mathematical models use ap-
proximations that contribute to systematic errors.

Even the best measurement systems can have trouble with reproducibility below a few
tenths of a decibel. Low tolerances can serve two purposes — making noise maps look
smoother for aesthetic purposes and making calculatio