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1 Introduction to the program and practical exercises

This section provides an infroduction to the practical application of IMMI by means
of examples.

e A first example: point sound source with attenuation

e A road as emission source of traffic noise: design with scanned-in maps
e Calculation of industrial noise

e Creating a conflict map

After having completed these exercises, you will not be an IMMI expert yet, but
you will be familiar with using the program for a great number of noise forecast
fasks.






1.1 Point sound source with attenuation

The following simple example will show you step by step how to edit an immission
caleulation with IMMI.

Naturally, there are alternative editing steps. That is why you should "search” the
program for additional possibilities after you have become familiar with the
procedure described here. Reading the explanations on the menu system will be
particularly helpful.

1.1.1.  Starting the program

In the first step, IMMI is started and @ new project is created.

e Doubleclick on the IMMI program icon to start IMMI.

e This will open the starting dialog. Click on the Create new Project button and

then on OK to edit an "empty" project.
Starting dialogue x

Lise OK to create a new project
and start the dialogue
Project | Properties

Load test example

Open existing project

[ Create new project

Start directly
& View tutorial

# Hints

[ Do not show this dialogue

OK Help

1.1.2. Preparatory steps

In the beginning, only make the settings below. This first example is particularly
infended to facilitate working with IMMI. For that reason, element libraries are not
yet used at this point.
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e Verify that Topic is set fo Noise (Outdoor propagation).

e |n the Emission variant field, set the number of emission variants to 1 so that
only one rating period will be taken into account. Use the arrow buttons next to
the input field.

Set project properties ...

Specification  Waork area

Set specification Project description

Projecttemplate

Topic

@® Noise (Qutdoor propagation)
(O MNoise (in working rooms)
() Aircraft noise

() Pollutants

Type of prediction
‘Naise (national methods) v‘

Select rating method
Mo rating V‘

Emission variant Durationih

[Day 16 safety

Password: Not provided.

Select element libraries

oK Cancel Help
Figure 1: Sefting the properties of the project

e Select the Work area tab and apply the work area limits which are preset
there:

x/ m 0 to 1000

y/ m 0 to 1000

z/ m 0to 100
Terrain height in the comners:

z1 bis z4 Om

e Click on the OK button to confirm these values. This will open the map which is
the central editing window in IMMI.

1.1.3. Entering a point source and a noise barrier

In the following sfeps, the geometry of a source and the screening wall is designed
on the monitor by means of the mouse.

o Select ISO 9613-2 from the tool box to the left.



1.1 Point sound source with attenuation

e Select the Point source | Point source/ 1SO).

e Click on {}

- Draw elements in the Design fool box.

Note: Choose the function {} - Draw elements to create new elements. The

.
unction

the element dialog.

- Edit elements is chosen for editing existing elements or for opening

o leftclick on the desired position [x = 500 m, y = 500 m) on the map.

=)

e Since the

sound source.

JPHies @ bils & HOe2k:0 989 0 @ ==

- Open element dialog instantly button is activated, the
appropriate input mask will open directly after you have generated the point

2L as k¥ (¢
i_/'a f oo
o=@

@[] = et s
& I.'Ej C‘J é]z\ A '._...,: 2 N 1-:\“1-.-

Figure 2: Digitizing a point sound source

e Enter the following data in the input dialog:
« The point sound source is a Circular saw.
« Emission value for the period Day: Lw = 120 dB(A).
« zcoordinate zrel/m = Tm

e Confirm your entries with OK.

e Move fo the Standard element library.

e Click on the . - Wall element button to select the wall element type.
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o leftclick approx. at x = 400 m, y = 450 m fo set the first node.

Set the second node approx. at x = 600 m, y = 450 m.

Right-click to complete your entry of the element geometry.

This will open an input dialog.

Click on Geometry input and, in the z(rel/m) column, enter z = 5.0 m as the
height for the first node and z = 7.0 m for the second node (inclined wall).

e Exit the input dialog by clicking on OK twice.
|PHwes & My &5 =5 HOak0 90 0 @ ==
k:l\ ‘-:I\ a |j ‘ﬂ é - 100 00 ] &0 00 00 o 80 xim
€/0/~
B0 =0
B A D constant owl. heignaim
el 2
TEMAESB| o e o Owmm
ReeE| = == g
OB moahs S I —

CiPscurs

o Cancal s

Figure 3: Entering the screening wall

1.1.4. Calculating a reception point grid

In the next step, an areatype reception point grid is calculated.

Select the <Calculate | Definition | Calculation area> menu item.

Click on Edit... to define the grid dimensions.

Ensure that the step sizes in both x- and y-direction is 20 m. Leave the grid
field setting as it is, i.e. Work area.
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e Enfer 2 m under z/m (relative).

Define grid *

Mame [20x20m, 2m higH|

Step size Points from ... to ... Dimensions
dxim | 20.00 nx | 51. xim | 0.00 | 1000.00 | 1000.00
dyim | 20.00 ny | 51. yim | 0.00 [ 1000.00 | 1000.00
n 2601. zim  |relatve v 2.00
Range -
Use map clipping
(@ Work area (O NuGe +[]
() Rectangle () Vertical grid Align grid on fixed point
(C)Land-use only
Copy from ...
Mark wraparound

Ok Cancel Help
Figure 4: Defining a grid

e Click on OK and then on Close to complete your entry.

e Save the project with <File | Save Project As ... >. Enfer a name.

Note: The filename extension of IMMI project files is .IPR.
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e Start calculation of the grid by selecting the <Calculate | Calculate grid>

menu ifem or clicking on the ° butfon.

Define calculation and execute it

Job list Calculation mode  Calculation  Extras: Calculate grid — Settings
Joblist
[ Job i |Ca|cu|ate grid
State |not calculated | |Notsaved |
(=]}
== Project file = |C:\Users\dr\Documents\ExampIe.IF’R |
Resultfile = |C:\Users\dr\AppData\Local\T .. \Erg674.IRD |
o Setting a [Ef Copyfrom "Reference Setting” v
Variant 3] B | variant0 v
Calculation area 20x20m, 2m high i

[] Multicore calculation
[JACR - automated cluster calculation

[ Distributed calculation

2 Mandatory Optional  Info
o
Calculate N ?ﬁ 0 B OR
Close Help -

Figure 5: Calculation confrol center - Start the grid calculation

o Use the default seftings of the calculation dialogue.
e Click on Caleulate to start calculation.
e The reception point grid calculated is displayed.

o Select the <Calculation | Save> menu item in this dialog. Enfer a name and
save the grid.



1.1 Point sound source with attenuation 15

Note: The filename extension of IMMI grid files is .IRD.

e Click Close to leave the dialogue.

0 100 200 300

e To use the possibilities of an additional graphical evaluation, click on the

Define map content button | .) and select Map: Grid and Layers: Day.
o Select Grid of squares from Presentation in the same dialog.
e Click on OK to view the grid.
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Also try the other presentation options.

Define map content *

Map Layers Presentation
I Map (® Day (® Grid of squares

Single p. calc. (D) Height () Interpolated grid

Facade levels (_) Mo colored grid
® Grid [ 1solines

[] Display grid points
Hotspot analysis [] Numeric grid

Variant (calculated)
Variant 0

Ok Cancel Help
Figure 6: Changing the grid presentation

To change the colour scale, select the & _ Edit colour scale or @ - Select
colour scale function in the Calculation results mode.

Calculation results

gedle aw
00T

Figure 7: Changing the display of calculation results

e Try the other functions and change the grid presentation.

You have now successfully completed your first selfcreated project.
Congratulations!

Note: You can open the Simple.IPR example by selecting the <File | Open
Project ...> menu item and then moving fo the Examples\Noise\Tutorial subfolder

in the IMM| installation directory.




1.2 Traffic noise - Design with scanned-in maps

A maijor tool for editing projects in IMMI is designing them on the screen on the
basis of scanned-in maps. This is illustrated by the following example of a traffic
noise project.

1.1.5. Fitting the background image

In the first step, a background image is downloaded and fitted. This image will
form the basis of the entire project which is established as follows.

o Select <File | New Project> to open the Set project properties ... dialog.

e On the Specification tab, select No Rating from the Select rating method

field.

e Move to the Work area tab and define the work area in x- und y-direction by
selecting -500 - 1250 m for the x- and y-values.

e Click OK to close the input dialog.

e To open the background image, select the <Map | Install | Open
background image> menu item.

e Click on Add single image to open a new background image.

e Click on Search and select UETTING.BMP from the IMMI installation directory
(...\Examples\Noise\Tutorial).

There are four functions to support you in fitting the background image selected:
1. With reference points: Enter the number of reference points.

2. With image parameters: Define the dimensions of the image (height and
width) and specify the image origin.

3. With scanner parameters: Enter scale and resolution.

Note: Pictures with georeferencing will be fitted automaticlly.
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Open background image

Show
Image file:
|C:\F'rogram Files (x86\MMI 201 68\Examples\Noise\Tutorial\Uetting. bmp |
Fit Colours ~ Options  Info Scheme preview  Grid preview
Fit (T22+622)

with reference points

with image parameters TR, | P
L | = -;.\\\ -ﬁﬁ—ﬂ ,/4‘

with scanner parameters

0K Cancel Help
Figure 8: Fitling a background image

Click on the with reference points button.

The image will be displayed in the preview window. The zooming butfons
allow you to zoom into and out of the image.

Click on the lefthand cross on the Wiirzburger Strafe fo sef the first reference
point. Enter the following coordinates in the dialog for the first reference point:
x=0,y=0

Click OK to exit the dialog.

Click on the righthand cross and enter the following coordinates for the second
reference points:

x = 905,y = 310
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Frasan, ok 1. eefesance poink

oK Cancei | | Mg

Figure 9: Entering reference point coordinates

e Confirm your entries with OK.

e Exit the dialog with OK.

e The fitting result will be displayed. Click on Close fo exit the display.

Result of fitting

Number of reference points: 2

Point:l 0.00: 0.00)  f
Point:2 805.00: 310.00) f
Image angle: -360 Degree

Scale 1.33 Meter per pixel
Maximum fitting errocr : 0.00 m

(

24,002
707.00:

221.00)
454.00)

X

Figure 10: Displaying the fitting result

e Close all dialogues.
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1.1.6. Editing the project - Modeling a road and a building element

In the next step, a road and several buildings are designed on the basis of the
fited background image.

e Choose the Design mode from the tool box to the left and select XP' S 31-133
as the element library.

e Initially, design the road axis along the "Wiirzburger Strafe’.

Since we start from the fact that the actual assessment area is limited to the
background image, the roads should extend a litfle beyond the image.

Initially, you should digitize the roads only roughly. You can later fine-adjust the
course of the road axis by means of the following useful functions: Move, Turn,
Move node and Insert node.

._J/H“Glﬁ ﬁ y & =W EHe20 9@ M 0 @ = e
5"\.‘:‘&4 [4 - K L]

/0~
E62@ s

@]
@i e[ A

(] 00 a0 600 wim 1000

I -

= &

Figure 11: Designing the road axis on the map

e Rightclick to complete your design. This will automatically open the input
dialog.

e Enter Wirzburg Street as the element name.

e To enter traffic data, select ADT (average daily traffic load) from the Input field
and click on the button for opening the input dialog ().
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e Enter 10,000 in the ADT in vehicles/day input field. The rating periods and

emission variants are automatically calculated for Day and Night.

ROG6_001 [ 2] Input
o ®ADT O leg
Description:
\Wirzourg Street Leq/dB(A)
_ Day
Presentation Bd | standard A —
Might ad.74
Ausnahme: DFarbe | ETPEI TR S P Y

Input emission data: Road /XP 531-133
[JEL-Text

ADT in vehicles/day

Group P B Group0

Road type District road b
Identifier

Road surface Asphalt ks
Action radius/im

Day Night

Cnote [ Traffic flow Continuous flow ~ | | Continuous flow
[Picture Qcars invehic./h 70

Qitrucks invehic./h 3.30
Driving direct. /gradient: v cars in km/h 50-
2 directions / driving on the right virucks in km/h 50.
a(max) in % - calculated using z E cars in dB(A) 2.1 2.7

E trucks in dB(A) 44.7 44.7

Leq cars in dB(A) 60.3 53.0

OK Cancel Help
Leq trucks in dB(A) 62.8 19.9
Leq in dB(A) 64.7 54.7
OK Cancel Help

Figure 12: Input dialog for a road according to XP S 31-133

e From the Road type list box, select District road and Asphalt as road surface
layer.

e Select continuous flow as traffic flow.
e Ensure that the speeds for both passenger cars and trucks is 50 km/h.
e The following emission levels are calculated:
leq = 64,7 dB(A) Day
leq = 54,7 dB(A) Night
Now fry fo change the editable values to better understand the influence of the

various parameters. As you will see, the new Leqg emission levels will be updated
immediately, based on the values edited.
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Click OK to quit.

Enter 2m for the Distance carriageway centreline to road centreline

Complete your entry with OK.

Save the project with <File | Save Project as>.

Note: The filename extension of IMMI project files is .IPR.

In the next step, a building obstructing the free propagation of sound will be
enfered.

-
e Using the lens 8\ —Select new clipping — zoom into the cenfre of the map fo
show the big rectangular house directly at the Road in the clipping.

400 450

Figure 13: Zooming into the map clipping fo be edited, using the lens

Note: You can move the map clipping with using the arrow keys on the keyboard
or by pressing the mouse wheel [Edit mode].

>

e Ensure that you have selected - Draw elements in the Design mode.
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o Select the @ - Building element from the Standard element library.

e Redigitize the building on the background image. Rightclick to close the

building automatically.

Since the Open element dialog instantly button |

=)

) is activated by default, the

appropriate dialog for entering the building parameters is opened automatically.

Edit: Building

HAUSO001 [ 1]

Description:

Family Miller

Presentation Standard

Exception: A colour [l FAwidthimm

[1El-Text

Group [ Groupo

Identifier a

CONote [ Geometry Input
[JPicture

[J1gnare area for grid calculation

OK Cancel Help
Figure 14: Input dialog for defining a building

e Enter an element name.

Constant rel_height /m

Building use
Mon residential ~
Reflection Wall type
External wall smaooth wall

e Enter 10 m as constant relative building height.

e Activate Reflection and select smooth wall as Wall type with an absorption

loss of 1 dB.

(-1dB)

X

10.00
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e Complefe your entry with OK. The map should now show the following building
presentation:
PHwes & s & | =7 EHO2N0 980 0 @ =
v;’\;:,'\d D a5 W Map [vanare 0]
U/ 9/~
E0R2@

)
afi2aélE R i

400 450

&Emmﬁé®
EDRe&ED !
& E @ b

a'es T

Figure 15: Designed building on the map

1.1.7. Changing display attributes

You can, of course, select the type of element presentation as desired.

e Draw three to four additional buildings and sef the appropriate individual
parameters.

e To change the presentation, select the <Settings | Display attributes |
Additional attributes> menu item.

Note: Select Standard to change the default seffing.

e This opens the selection list of the various element types. Click on Add fo define
a new attribute.

e Enter an attribute name in the field Description.
e In the Area field: Click on Hatches to select Filled.

e Click on the Colour-Button to select a Colour.
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In the Line filed: Click on the Colour-Button and select the same colour.

Define display attributes

Description ‘New buildings|

| Symbol | Text
Picture . ‘ i (5%6) || | Font Select font
Horizontal alignment ‘Cemred ~ |
Show ‘Yes V|
Vertical alignment ‘norma\ v|
representation in 30 viewer ‘Cuhe V|
Text spacing ‘Transparent v|
Diameter in 3D viewer /m [ 2.00]
Line Font size for zoom ‘Do not change V|
Line thickness LE ~|
Line type ‘— \/|
Node marker ‘— v|
Special attributes ‘Nnne V|
Area | Preview
Hatches ‘ Filled
Fill mode ‘Nottransparem v|
oK Cancel Help

Figure 16: Defining additional attributes

Exit the dialog with OK and Close the dialog.

Be sure that you are in mode

Select a building by leftclicking on the edge of the element.

- Edit elements.

Double-click on the edge of the element. This opens the input dialog of the
element where you select the Edit element menu item.

Select the new defined attribute from the Presentation list box.
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e Exit the dialog with OK.

Figure 17: Building with different colour affributes

e Do the same with the other buildings.

1.1.8. Defining receiver points

In the next step, the essential receiver points are entered. These are the points to be
subsequently subjected fo single-point calculation.

This can be achieved in two ways:

1) Use the mouse and design as you desire: This requires that you activate the

Receiver point button (e ) in the Standard element library and leftclick to
position the point on the map in the Design mode.

2) Use the Generate reception points macro: A certain number of receiver points
are automatically generated at a building. This has the advantage that, in
addition to selecting the exact position [e.g. distance of 0.5 m from the wall of



1.2 Traffic noise — Design with scanned-in maps 27

the building], ime can be saved while several different reception point heights
are generated [e.g. modelling the various floors).

We use the macro in our example.

Left-click on the building on the map fo select it. The footer will show the element
type and name. The display of the building changes [nodes are shown clearly).

Select the

- Edit element function in the Design mode.

Rightclick to open the pop-up menu.

Click on the Macros option and select Generate receiver points.

Edit element
Delete element
Close element
Copy element

Terrain level profile (rolling off)

Elements ... »

Nodes .. ¥

Change ... » ™

Macros .. » Generate receiver points

Select .. v Building: Horizontal alignment of the upper edge
Collectione s y Generate parallel elements

Special functions ... »

Figure 18: Generating reception points automatically
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e Enter the parameters specified in the figure below.

Generate receiver points

Position relative to element
inside outside poth sides

Distance from elementds /m  IEEEN

[ Multiple points per section

Align on elements
HAUS001 Family Miller

Use group
Group 0

Limiting val.[dB(A]]

= Day

Might
z-coordinates
(Jabsolute (@ relative All sections

Mode: Same floor height v

MNumber of floors 3

Document orientation

H 3.00
ER IS (put north indicator)
Floor height dz/m 2.30
Ok Cancel Help

Figure 19: Input dialog for generating reception points

e The system will now generate receiver points on each building wall = always
centrally between the bordering nodes. These receiver points are located at a
distance of 0.5 m from the wall both on the ground floor and on the second

and third floors.
o Complefe your entry with OK.



1.2 Traffic noise — Design with scanned-in maps 29

e A list showing the generated reception points appears.

Following receiver points were generated: (38)

IPKt001 Family Miller 1 GF West | =x=  441.94 y= 190.&8 =z= 3.00R -
IPkt002 Family Miiller 1 TUFlWest | x=  441.94 y= 190.82 z= 5.50R
IPKL003 Family Muller 1 TUF2West | x=  441.94 y=  130.68 z= 2.00R
IPKL004 Family Muller 2 GF North | ==  470.36 y= 207.74 z= 3.00R
IPkt005 Family Miller 2 TUFlNorth | === 470.36 y= 207.74 z= 5.50R
IPktO0& Family Miller 2 TUF2North | ==  470.36 y= 207.74 z= 8.00R
IPkt007 Family Miller 3 GF North | =x= 474.11 y=  217.32 z= 3.00R
IPKLO0E Family Miller 3 TUFlNorth | x=  474.11 y= 217.52 z= 5.50R
IPKL00S Family Muller 3 TUF2North | ==  474.11 y=  217.52 z= &.00R
IPKt010 Femily Miller 4 GF North | x=  478.61 ¥ 221.61 z= 3.00R
IPktO11 Family Miller 4 TUFlNorth | ===  478.61 y= 221.61 z= 5.50R
IPktol2 Family Miller 4 TUF2Neorth | ==  478.61 y=  221.81 z= g.00R
IPKt013 Family Miiller 5 GF North | ==  481.74 y=  226.37 z= 3.00R
IPkt014 Family Muller 5 TUFlNorth | ==  481.74 y=  226.37 z= 5.50R
IPKLO15 Family Miiller 5 UF2North | x 481.74 y=  226.37 z= &.00R
T krnle Fami® Mt '-— # GF WN/E | gr g = U= 3. R
f au ‘AT . F LLeL 1/ uri f i= e Liv.ug a— P

IPkt ~ ©oaly uller 17 UF25/E | =  487.%0 y=  170.04 z= .00
IPKt0S2 Family Miller 18 GF S/E | =x=  487.39 y= 16l.21 =z= 3.00R
IPKL0S3 Family Miiller 18 UFIS/E | x=  487.39 y= 161.21 z= 5.50R
IPKL054 Family Muller 18 UF25/E | x=  487.39 y= 161.21 z= &.00R
IPKL0S5 Family Muller 13 GF South | ==  481.37 y= 149.23 z= 3.00R v

l Close I

Figure 20: List of generated reception points

e Click on Close to return fo the map.

e Save the project with <File | Save Project As ... >.

You can now see the receiver points that have been generated on the various
sidewalls. In the next step, the display of the map is switched to 3D mode where it
is easier fo examine the spatial arrangement.

e To start the 3D Viewer, select the <Map | Edit layer | Generate 3D view >

menu item or click on the Generate 3D-View (%) button.
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e Deactivate the Apply formal control checkbox.

[ WVVED) [m] e

Figure 21: 3D view of the generated reception points

For detailed information about the 3D Viewer, please refer to the online help or the
3D Viewer Manual.

e Press the ESC key and select Exit fo refurn to the map.

1.1.9. Defining compass (Meteorology)

Do not forget the Compass: It is very important for calculations according to XP S
31-133!

©
e Choose the Design mode from the tool box fo the left and select -
Compass from the standard library.

e Insert the NPFL on the map.

Note: Meteorology according XP S 31-133: Select the <Calculate |

Calculation parameters | ... | Parameters for element libraries | XP S 31-133>
menu item. This opens a dialog where you can choose or insert meteorology. The
meteorology for France according XP S 31-133 appendix 1 is already included.
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1.1.10. Single-Point calculation

In the following, you learn how to perform an immission calculation at certain
reception points.

e To sfart single point calculation, either click the e - button in the header or
proceed via the <Calculate | Calculate receiver points> menu.

e In the lower frame of the central dialogue deactivate All.

e Click the butfon Selection under Receiver points to select 3 points. Select 3
receiver points at different heights.

e Select the points by means of the arrow buttons.

Define calculation and execute it X
Job list Calculation mode  Calculation  Extras: Point calculation  Settings
Job list
IE‘ Job P [Point calculation
State [not calculated | [Notsaved |
iy
- Project file = ‘W:\wms-daten\SODﬂ_\lvHvH\IMMI_A \Road IPR |
Result file &| [c\UsersidiAppDatalLocal... Erg5967.IRP |
° Setting (5} Copy from Reference Setting” v
Variant (5} Variant 0 v
Receiver points AN Select Receiver points

Quantity of results sh
To be calculated Receiver points [3] Available Receiver points [75]
IPK001 Family Maller 1 GF West < [IPKt004 Family Maller 2 GFNoth |
[nulticore calculation IPK002 Family Miller 1 UF1West IPKI0D5 Family Miiller 2 UF1North
IPKktD03 Family Miller 1 UF2West IPKt006 Family Milller 2 UF2North
[JACR - automated cluster calculation < IPKIO07 Family Miller 3 GF North
IPKIOD8 Family Miller 3 UF1North
> IPKIOD9 Family Muller 2 UF2Nortn
IPKt010 Family Miller 4 GF North
= IPKO11 Family Miller 4 UF1North
IPKIO12 Family Muller 4 UF2Nortn
IPKt013 Family Miller 5 GF North
IPKt014 Family Miller 5 UF1North

[ Distributed calculation

i IPK015 F:
Optional Info  Express list amily Miiller 5 UF2Narth
Mandatory | O E & & |Pido16 Family Muller 6 GF NIE
1PN Family Miller & UFNE ©
i}
OK Cancel
Calculate ~ s -

Close Help -

Figure 22: Dialog for calculating reception points

e Click OK to exit the selection.

e To sfart the calculation, click on Calculate. The calculation is completed within
a few seconds. The result is shown in the Express list.

e Click on the Results tab.
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e Under Short list, select Noise level and click Show and OK.

[Shorist _—JPointcalcuiaton |
Noise prediction
Variant 0 Setting: Copy from "Reference Setting”

Day Night

LV LrA LV LrA

/dB /dB /dB /dB
IPkt001 Family Maller 1 GF West 397 297
IPkt002 Family Maller 1 UF1West 398 299
IPkt003 Family Maller 1 UF2West 408 309

Figure 23: Single-point calculation results — short list

e Study the results, and the numerous functions of lisfs.

e Click the @ button fo quit the list.

e Click on another list (black written] and the Show button to see the results on the
screen. Additionally, a legend is available, depending on the applicable
calculation regulation. If you like you can view all created lists one affer the
other.

e Once you have finished quit all open dialogues.

1.1.11. The concept for using variants

The established dafaset consists of one calculation variant only, i. e. Variant O.
That means that, presently, all generated elements are included in calculation.
Below, however, we will extend the dataset such that we can generate and
calculate selected variants.

To achieve this, enter a further element — a section of a road —in the map.

e Select the Design mode and activate the Draw elements function.

e Open the XPS S31-133 element library and select the Road element.
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e Draw an additional road af the position shown in the figure below:

Figure 24: Adding a road

e Rightclick to complete your entry. The input dialog will be opened
automatically.



34

1 Introduction to the program and practical exercises

e Enter the parameters describing the street (iraffic load, road type, name

according fo the figure below):

RO6_003 [ 2]

Description:

Input
Oa @®ADTCLeg

Linde Street

Leq/dB(A)

Day

Presentation B standard ~ _ =
Might .28
Ausnahme: [(JFaroe [ width/mm
Distance carriageway centreline to
CJEL-Text road centreline fm [ o.000
Group ?ﬁ Input emission data: Road /P 531-133
Identifier
ADTinvehicles/day  |IRNCLENN
Action radius/m
Road type District road e
CnNote [
Road surface Asphalt W
[ Picture
Day Might
Traffic flow Continuous flow ~ | Continuous flow ~
Driving direct. /gradient: e =1 54 9.60
2 directions / driving on — P
2 Qtrucks invehic./h 5.76 0.30
g(max) in % - calculated vears in kmih 50. 50.
virucks in km/h 50. 50.
i 32.7 32.7
oK Cancal E cars in dB(A)
E trucks in dB(A) 44.7 44.7
Leq cars in dB(A) 49.9 42.6
Leq trucks in dB(A) 52.3 39.4
Leqin dB{A) 3 44.3
OK Cancel Help

Figure 25: Input dialog for an additional road

In the following stage of the project, you will create several variants in order to
become more familiar with the variants function. For a better understanding of
variants and element groups, please read the following excerpt from the manual.

Using Variants:

The option of calculation variants allows editing of different variants within one and
the same project. That means that, while a variant is calculated, specific elements
are activated for or excluded from calculation.
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This requires two steps:

e The first step is to assign elements which are to be actfivated in one variant but
deactivated in another to a special element group.

e The second step is to define calculation variants and to defermine the element
groups fo be acfivated in the particular variant.

Using Element Groups:

Element groups form the basis for the calculation of variants. Unless additional
enfries are made, there is always exactly one element group, i.e. Group O.

Create the following variants:

e confributions of "Wirzburg Street" and "linde Street" on the 3 reception points,
e contribution of "Wirzburg Street" only, and

e confribufion of "linde Street" only.

To achieve this, define these calculation variants in the program.

Select the <Project | Element Groups + Variants> menu item.
Activate the Variants tab.

Click on Add...Wirzburg Street to add the "Wirzburg Street" variant.
Enter Wirzburg Street in the Label field.

Complete your entry with OK.
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o Proceed as described above to add the Linde Street variant.

Element groups + Variants

Element groups Variants Matrix Compare

No. [NAME [Note [key Edit..
0 Variant0 o B,
1 Wirzburg Street -1 Add ...
Definition of Variants X
Mame |Linde Stree]
Active groups Available groups
< Group 0
<<
5 >
Variant "Variant 0
containg
Group 0 >
Menu
[ Note
Close Help
oK Cancel Help

Figure 26: Creating variants

The default setting of all elements, on being generated, is "Group O". The order of
variants aims at assigning different group names to the various elements and to
determine the groups fo be active in the variants defined so that they are involved
in calculation and also to defermine the groups to be explicitly excluded so that
they will not be included in calculation.

Our variants only differ in their noise causes, i.e. the roads. That is why a new
group should be assigned to Wiirzburg Street and Linde Street. At first, however,
new group names must be defined.

e Activate the Element groups fab.

e Click on Add... fo enter a new group.
e Enter Wirzburg Street.

e Confirm your enfry with OK.
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e Proceed as described above to define the Linde Street group.

Element groups Variants Matrix  Compare

No. | NAME Elements _[Note [key Edit .. Delete elements
= 0 Group0 85 0
1 Wirzburg Street 0 1 Add ... .. more
Delete Up Down

%
Element groups 2] x [ Multiple choice

Element groups

Linde Stree{
[INote
Element group "Warzburg Street”
is active in
Variant 0
OK Cancel

Change assignment by drag and drop

Close Help

Figure 27: Creating element groups

The new groups are now defined. The next step is to assign the groups fo the
variants defined. This is achieved in the Variants tab.

Variant O cannot be edited because, here, all groups are always active. That
means that, in our example, Variant O always includes both roads in calculation.

e Activate the Variants tab.
o Select the Wirzburg Street variant.

e Click on Edit.... This will open the dialog for the definition of variants.
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e Using the arrow buttons in the middle of the dialog, move the "Group 0" and

"Wiirzburg Street" element groups to the left to the Active groups window.
Definition of Variants

Name |W[Jr7burg Street

Active groups 21 Available groups  [1]

Group 0 < Linde Street
Wirzburg Street
<
>
>>
Menu
ONote
OK Cancel Help

Figure 28: Assigning element groups in variants

Exit the dialog with OK.
Now select the Linde Street variant from the list and click on Edit.

Using the arrow buttons in the middle of the dialog, move the "Group 0" and
"linde Street" element groups fo the left to the Active groups window.

Exit the dialog with OK.
Activate the Matrix tab fo verify the assignment.

Element groups + Variants

Element groups Variants Matrix  Compare

Ho. |Variant a 1 2

Group 0 |Wirzburg Street |Linde Street

o

Variant 0

-

Wirzburg Street

5

Linde Street

Figure 29: Matrix showing an overview of the variants including assigned element groups
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e Click on Close fo exit the dialog.

In the final step, the "Wiirzburg Street" and 'linde Street" elements must still be
assigned to the new group. This is achieved on the elements level.

e Open the input dialog of the "Wiirzburg Street" element by double-clicking on
the element.

Edit: Road /XP 5 31-133 b4
R96_001 [ 2] Input
OQ @ADT(Leq
Description:
Wumurg Street Leq ! dB[."\}
— = Day
Presentation g Standard v —
Night 54.74
Exception: [ colour =] width/mm
Distance carriageway centreline to
LIEl-Text road centreline /m [ 2.000
Group 8 Wiirzburg Street v e CRonIpR Rl
Identifier | 0 ,
= Mo rating
Action radius/m 99933
Cnote [ Geometry Input
[ Picture
Drriving direct. /gradient:
2 directions / driving on the right ~ i
g(max) in % - calculated using z 0.0
OK Cancel Help e -

Figure 30: Assigning the element group in the element

e Confirm your entry with OK.

e Proceed as described above for assigning the Linde Street element to the Linde
Street element group.

The effects of the variants created can be simply seen from the map.
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e Using the arrow button of the Map tool box ( J, switch between variants
and look at the changes in the map.

e 7

Wiirzburg Street ~ 4 >

Figure 31: Map tool box for switching between variants

Once dll assignments have been made correctly, both roads will be displayed
whenever you call Variant O. However, if you call the "Wiirzburg Street" or "linde
Street" variant, only the related road will be displayed.

If you wish, you can make another single-point calculation as described above.
You can then also select variants affer having selected the reception points.

It is obvious that the variants function is extremely flexible so that a great number of
variants can be involved, such as typically with/without noise barrier, with/without
by-pass, with/without industrial noise percentage and with/without individual
emission sources.

1.1.12. Grid calculation

In this chapter you will learn how to calculate a grid.

e Before starting the calculation zoom fo the area of the background image.

e Choose <Calculate | Definition | Calculation area> and click Edit... to
change the predefined grid. The step size should be 2m x 2m, the height
1,6m.
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Define grid
Name |2x2m, 1,6m
Step size Points from ... to .. Dimensions
deim | 2.00 nx | 300 xim | 190.00 | 788.00 | 598.00
dyim | 2.00 qy | 200 yim | 20.00 | 418.00 | 398.00
n a00oa. zlm | relative ~ 1.40
Range —
Use map clipping
() Work area CINuGe +[ ! 1
(® Rectangle () Vertical grid Align grid on fixed point
(O Land-use only
Copy from ...
Mark wraparound
OK Cancel Help

e Click on Use map clipping to take over the area you zoomed.

e Close all dialogues.

e Choose <Calculate | Calculate grid> from the main menu or ° fo start the

calculation.




42 1 Introduction to the program and practical exercises

o Choose the variant Wirzburg Street for calculation.

Define calculation and execute it

Job list Calculation mode  Calculation  Extras: Calculate grid — Settings
Job list
! Job i@ |Calculate grid
State |n0t calculated | |N0t saved |
(=]
== Project file = |W:\wms—daten\SU01_II'v|I'v1I\II'v1I'v|I_A .. \Road.IPR. |
Result file = |C:\Users\dr\AppData\Local\...\ErgSQBQ.IRD |
o Setting (5] [Bd | Copyfrom “Reference Setting” w
Variant (5] Wiirzburg Street v
Calculation area 2x2m, 1,6m v

[ Multicore calculation
[JACR - automated cluster calculation

[ Distributed calculation

] Mandatory Optional  Info
)
Calculate 2 é 2 %Z %
Close Help -

Figure 32: Start the calculation of the grid

e Click Calculate to start the grid calculation.

e After the calculation, select <Calculation | Save> in the CCC menu to save
the grid.

e Close the dialogue and study the result showing in the map.
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1.1.13. Further features

The sectfion below freats some features of IMMI once again in more defail so that
you will get to know further options provided by the program.

In many cases, you can rightclick to open a pop-up menu providing many useful
functions.

e Select a building and rightclick. This opens the following pop-up menu:

Edit element
Delete element
Close element
Copy element

Terrain level profile (rolling off)

Elements ... >
Modes ... >
Change ... >
Macros ... >
Select .. >
Collections ... ¥
Special functions ... ¥

e Activate and try the various functions.

1.1.14. Documentation

The last section provides information about important documentation tools.

1.2.1.1 Building a report page

Print layouts are the graphical basis of reports. A project can confain any number
of layouts. These layouts are managed in a list.

A lot of layouts are already predefined in IMMI, e. g. format A4 to AO, portrait
and landscape.

The following report is fo be created on an already existing print layout. In the first
step we will have a look on the print layout.

e Open the menu <Report | Print layouts>
e Choose the page layout Ad-Hochformat and click on Edit...

e Have a look on the page layout with the several components. You will find
further information in the IMMI online Help.
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Close the layout with OK.

In the next steps several components should be filled with content.

Open the menu <Report | Report pages>
Click on Add... to design a new page.
Enter a name and choose the layout DIN A4 - Querformat.

Choose Switch layout an preserve as much content as possible.

Genetste reperts fox prnting

Iaranar
i rapert

Layout

DB A4 - Duseioemat =

Lo R RS REE R RCRS SR S RNy R R S T S DRy SR T SR DR R I T SO R

M eage < | raw

ER |

00 e

AU SR I | 28T 1 TN 4

T AR

IR 2017 Beta 432 023017

Double-click on the text field in upper left comer to fill in the component.
Choose Own text and click on Edit text.

Give the report page a headline (e. g. Noise prediction).

Do the formatting as you like.

Close the dialogue with OK.

Do the same with the fext field on the upper right side and type an address.
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Noise prediction

Co KG
Max-Planck-Sir. 15
97204 Hoechberg/

- - — ‘Wc’lfeEngneerng GmbH +

- Content  Design Germany
@ Text editor -
Denotation ‘

= d-d & B X o A |F & U

IR R R I A I S A I 7 e IR} 2oz

e The component Plan/Raster is filled automatically.
e Doubleclick on the component field to open the input dialogue

e Click on Design to change the Axis annotation and the scale bar.
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Content and design [Plan/Raster] b4

Content Design

Parameters Frames and colours

Axis and scale  Results

Axis and scale

Axis annotation:
|classica| annotation e font of the axis

[JUse user-defined scale

Scale | 1319

Show scale bar
|b0tl0m right w

[ Display scale "M 1:0000"

Scale labelling transparent
Show coordinate grid

Draw axis frame

Map name

] Show map name Font for map name

AiColour background for map name:

Fill colour I:I

Ok Cancel Help

e Close the dialogue with OK and Close.
e The report page is completed and ready for printing.
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1.2.1.2 Printing the Map
e Select the <Report | Print> menu item.
Printing
Printing  Protocol
Project:
w: 1_IMMIMIMI |_Aktuell\19 Beispiele_GB\Noise\Tutorial\Road IPR
Printer:
Name Properties
State: im Leerlauf
Type: WIIS-Allgemein PCL on printfix (redirected 2)
Port: T3001
Comment

[ Integrate print-outs into one print job
[ Show preview before printing

[ Mark several reports for printing

scale factor for graphics file and clipboard 1.00

[ Printto file
Name Layout Paper format QOrientation Page number Copies
current screen content (Portrait) DIN A4 - Hochfarmat DIN A4 Hochformat -1- 1
D current screen content (Landscape) DIN A4 - Querformat DIN A4 Querformat -1- 1

Preview @ Printing

Close Help.

Figure 33: Printing the map

This opens a dialog where you can make settings for the prinfer and for the

graphical representation.

to the graphic file @ to the clipboard

e Select current screen content (Portrait) layout and click on Printing.

e Exit the dialog with Close.

1.2.1.3 List of Input Data

A documentation should also contain a list of all input data of the project as well

as a list of variants, the dimensions of the work area, etc.

e Select the <Report | List of input data> menu item.

e Select the Sound sources only list and click on Show lists.
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o ook at the list.

e Try the various functions.

Road IXP § 31-133 (2) Variant 0
R96_001 Label Wiirzburg Street Action radius/im 99999.00
Group Wiirzburg Street Emi. variant Emission

Number of nodes 7 dB(A)

Length/m 1099.01 Day 8472

Length/ m (2D) 1099.01 Night 5474

Aream* Max gradient % (z-coord.) 0.00

Driving direction 2 direct/driving on the right

Dist lane - road Im 2.00

ADT in vehiciday 10000.00

Road type District road

Road surface Asphalt

Emiss. variant | Traffic flow [ Qearivehich| QHGV Ivehic/] v car fkmih v HGV /kmih| Leq /dB(A)

Day | Continuous flow | 576.00 64.00] 50.00 50.00] 64.72

Night | Continuous flow | 106.70 3.30] 50.00 50.00] 54.74

R96_003 Label Linde Street Action radiusim 99999.00
Group Linde Street Emi. variant Emission

|Number of nodes 8 dB(A)

Length/m 79754 Day 5427

Length/ m (2D) 797.54 Night 4428

Area Im? Max gradient % (z-coord.) 0.00

Driving direction 2 direct/driving on the right

Dist lane - road Im 0.00

ADT in vehiciday 900.00

Road type District road

Road surface Asphaft

|Emiss. variant | Traffic flow [ Qcarivehich| QHGV Ivehic/h] v car lkmh v HGV ikmih] Leq /dB(A)

|Day | Continuous flow | 5184 576] 50.00 50.00] 54.27

|night | Continuous flow | 9.60 0.30] 50.00 50.00] 44.28

Figure 34: List of input data

e Additional task: Create an individual list.




49

1.3 Getting started with the calculation of industrial noise

The present example relates fo the planned erection of a storehouse for an exisfing
industrial establishment. The property is located in a commercial area.

The construction licensing procedure requires that a technical sound expertise
should be submitted, proving that the allowed noise impact values are complied
with in the neighbourhood.

1.1.15. Local situation and noise impact protection requirements

The terrain of the newly planned storehouse is located to the west of the Rhine-
Main-Danube Canal on plot no. 1642. The land development plan includes
industrial establishments neighbouring to the south and west. Residential buildings
in a general residential area are located to the west, outside the land development
plan.

The following relevant receiver points (RP) in the neighbourhood of the planned
facility form the basis of the assessment:

RP 1: SecondHloor southfacing facade/GE (commercial areal/ & m above top
ground surface
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RP 2: SecondHloor north-facing fagade/GE (commercial area)/6 m above top
ground surface

RP 3: Firstfloor westfacing facade,/WA (residential area)/2 m above top ground
surface

RP 4: SecondHloor eastfacing facade/GE (commercial area)/é m above top
ground surface

The sound impact of the facility to be assessed is defermined for the
aforementioned relevant receiver poinfs and documented in detail, including the
noise impact percentage of all sound sources.

Pursuant 1o Leen, the following recommended noise impact values (RNIV) are
applicable for the rafing levels determined from the overall business of the
inferfering facility noise as a whole in general residential areas and/or commercia
areas:

Rating period RNIV / dB(A) Rating time
WA GE
[residential | (commercial
Areal
During the day ¢:00 am to 6:00 pm 16 hours
During the evening 6:00 pm to 55 65
10:00 pm
During the night 10:00 pm to 6:00 40 50 8 hours
am

The facility is reached and left on the service road in the commercial area. There,
the traffic immediately mixes with the remaining fraffic. From a technical point of
view, it is therefore not necessary to examine this issue in defail.

1.1.16. Creating the 3D model

The first step includes starting IMMI and opening the prepared project.
o Start IMMI.

e Open the example project Storehouse.IPR from the example folder of the
installation directory (C:\Program Files (x86)\IMM
.. \Examples\Noise \Tuforial].
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e From the <Project | Properties> menu item, select the Lien rating method.

e Close the dialog box and have a look af the project.

The adjacent buildings and the receiver points [RPs 1 — 4) have already been

Set project properties ...
Specification  Work area

Set specification

Project template

Topic

@® Noise [Jin workrooms
() Aircraft noise

O Pollutants

Type of prediction

‘ MNoise (national methods)

Select rating method

4

Select element libraries

OK Cancel Help

Figure 35: Selecting the rating method

Project description

Safety

Password: Not provided

plotted. Assign the guideline values to the receiver points based on your rating and
pursuant 1o Lgen.

Doubleclick on the receiver point (IPkt) to open the input dialog box for a

receiver point.

From the Select land-use type button, select the land-use type according to its

name. Enter the guideline values.
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Edit: Receiver point

IPKt001 [ 4] Select land-use type
lo01-(GE)

Limiting val.[dB(A}]

Presentation B standard v
Day(i2h) | 65.00
El-Text Standard w Evening (dh) .00
Group Ed Gruppe 0 Night(gh) | S50.00
CMote [ DEN [ e5.00
[ Picture
Coordinate system Globales System ~
[JAbsolute z
xim 4427208.60
yim 5478999.52
zrel/m 6.00
Ok Cancel Help e -

Figure 36: Enter the limiting values for the receiver points

e Click the arrow keys in the right bottom corner to go to the next receiver point
(IPki). Repeat the above steps for all of the other receiver points. As regards
IPktO03, select residential area as land-use type.

The sound impact of the facility to be assessed is to be determined for the
aforementioned relevant receiver points and documented in detail including the
noise impact percentages of all sound sources.

1.1.17. Sound radiation from the storehouse

Business hours of the storehouse are planned on workdays between 7:00 am and
5:00 pm. There will be no business on Sundays and holidays or at night.

1.3.1.1 Determining the indoor level and the sound insulation utilizing
the databases

On the eastfacing side, the planned storehouse will be made of reinforced
concrete. Sandwich panels will be used on the remaining facades and on the roof.
The business time in the storehouse will be 10 hours. The following emission values
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are taken as a basis according to VDI 257 1(Sound radiation from industrial
buildings; German guideline).

63 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000
f/Hz

Lw (dB(A)) 85 85 @0 | 100| 100 100 Q5 @5

This covers business in the storehouse.

The sound insulation of the outside components of the storehouse is based on the
sound insulation indices of the existing IMMI dafabase.

The sound radiation of the outside components is included in the calculations
pursuant fo DIN EN 12354-4.

Before entering the indoor levels and insulation spectra, some explanatory remarks
have to be made on the internal and external databases of IMMI.

External databases

Emission and insulation spectra that are frequently used in IMMI can be stored in
an external database. The spectrum type can be separately defined for each
spectrum, i.e., octave spectrum, third-octave spectrum, linear and A-weighted. This
database does not depend on the project and is always available.

When a spectrum is selected from the spectrum database, the values are copied to
the sound source. Whenever the spectrum is changed in the database at a later
point, the corresponding spectra of the sound sources will not be automatically
updated.

You do not have fo enter the emission and insulation spectra separately for each
sound source. Instead, you can just select the spectra desired.

Internal databases

If you must expect that you will have to change the spectra while processing the
project, e.g., in case of noise control measures, we recommend that you use the
internal database. Whenever spectra are changed in the internal database,
IMMI will automatically update the spectra of the associated sound sources.
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This minimizes the time and effort required for noise control measures (e.g., when
the indoor level of the storehouse or the insulation values of the walls are changed).

1.3.1.2 Inserting spectra in the internal database

The next step in the project involves creating the emission and insulation spectra for
noise-radiating components. Manually enter spectra or import them from MS Excel
o fill the infernal database.

The following example shows how to enter values manually using the external
databases.

The starfing point is the emission spectrum for the storehouse.

e Open the internal databases in the <Project | Internal databases - Spectra |
Emission spectra> menu where you can define the octave specirum for the
indoor level of the storehouse. The empty emission spectrum list shows that there
are no dafa yet.

e Click Insert from database to enter the first spectrum.

e Select the first spectrum Sheet metal — grind, hammer and click OK.
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e The spectrum is applied to the infernal database. Click Edit to view the

spectrum.
Definition of the sound emission level *
Name of the sound source: Class:
[Bheet metal - grind, hammer 000 B v
Overall level /dB: Spectrum type:
A |105.4 Lin: | 105.2 Octave bands (linear) ~
105 dB
0 dB
-
fiHz 16| 315 63 125 250 500, 1000 2000/ 4000 83000
LwidB -99.0 -99.0) 850 850 900 100.0| 100.0) 100.0| 950/ 950
[IMote
oK Cancel Help

Figure 37: Display of the spectrum for the storehouse

e Click OK and Close fo close the dialog boxes.

In the next step, enter the insulation spectra for the outside components, gates and
windows.

Open the internal databases for insulation spectra in the <Project | Internal
databases — Spectra | Sound Insulation>.

The values for the reinforced concrete wall on the eastfacing side of the
building, the sandwich panels and the windows are already included in the
database. Now, enter the value for the gates.

Click on the end of the list and select Add.
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e Define the spectrum as shown in the following picture.

Define sound insulation *
Mame of component: Class:
| Gates| 003 | v
Spectrum type:
Octaves ~
40 4B
0 dB
v
fiHz 16| 315 63 125 250 500 1000 2000 4000| 2000
RidB P0E oo 170 170/ 19.0] 240/ 310] 340/ 350/ 350
[Onote
Ok Cancel Help

Figure 38: Entering the insulation spectrum for gates

e Click OK and Close to close the dialog boxes.

This completes your input of spectra.

1.3.1.3 Erecting the new storehouse

In the next step, erect the storehouse with sound-radiating walls.

e Zoom in the background image in the area of the storehouse.
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e The ground plan of the sforehouse is already defined as a help line. Click on
the help line (name: Storehouse| and press the Enter key fo open the input

dialog box.
Edit: Help line *
HLINDD1T [ 3] Properties
@ Simple line
Description:
|Storenouss| (O Line with arrows
_ () Dimensioning line
Presentation Bd standard v
CEl-Text = Paramelers
Group Gruppe 0
CInote [ Geometry Input
[Picture
Erect building
Erectindust. hall
oK Cancel Help e -

Figure 39: Start the function "Erect building" on basis of a help line

e Click the Erect building button in the help line input dialog box to generate the
building with its sound-radiating and screening elements.

e Enter the parameters as shown in the following picture:

Erect noise emitting walls on footprint X
Name |St0reh0use
[z(abs)
Z{bottom)/ m | 0.00
zitop)' m | 7.00

[] Define contour line

Close ground plan
Generate area sound source “roof”
Activate reflections

Element groups | Group 0

Collection w

Sound source FLQi Area source/IS0 9613 ~

Cancel Help

Figure 40: Settings for erecting the sforehouse
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e Confirm your entry and the prompt whether elements are to be generated with

OK and Yes.

As a result of this operation, 4 sound-radiating walls, a sound-radiating roof, a
screening house element with activated reflections, and the "roof" reflection surface
have been generated.

The following elements have been generated: (57) X

HAUS004 Storehouse/Barriers
REFLOO1 Storehouse/DACH
FLQi00% Storehouse /WAND1
FLQi00& Storehouse /WAND2
FLRi0o7 Storehouse /WAND3
FLoioos Storehouse/WAND4
FLQioog Storehouse/DACH

Figure 41: List of generated elements

e Click Close.

e The new elements are displayed in the Map. If not, actuate the brush | 7 ).

The erection of the sforehouse is completed.

1.3.1.4 Designing windows and gates as openings

After having designed the storehouse, create windows and doors and allocate the
emissions fo the various sources.
aoo
e Select the <Map | Design | Create openings> (200) menu where you can
model the openings on sound-radiating walls.

e Tick the Edit adjacent area sources check box. As a result, IMMI automatically
recognizes that the sound-radiating walls form a coherent area.

e Click Area source and select the first area source from the list. Click OK.

e Select Create opening to open the input dialog box.

This opens a dialog box comprising three panels. The left upper panel shows the
ground plan, while the left lower panel presents a three-dimensional view where
the perspective can be changed. Options are isometric, dimetric, and cavalier. Al
wall surfaces that belong together can be selected using the navigation bar at the
bottom of this panel. The righthand panel shows the active area sound source with
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local coordinates, with the origin being positioned in the left lower comer of the
partial area.

Ground plan: FLQi012 Warehouse/WAND1 [Wrap around: 19.73m* 7.00m - Element area: 138.09m?]

3D (Dimetn) Al

x :
0 5 10 15 2
L h h h L

IR X=27.50 Y= 402

oK Cancel Help

e Use the arrow keys to go to WALL 4 (WAND 4.

0 5 10 15 P

e Click New fo generate the first openings belonging fo the current area.

e Enter the following parameters:

Name: Gate 1
Origin x/m: 52
Origin y/m: 0,01
Width /m: 4,5
Height/m: 4,5

e Click OK to confirm your entry.

e Make the same entries for gate 2.

Name Gate 2
Origin x/m: 20,0
Origin y/m: 0,01
Width /m: 4,5
Height/m: 4,5

In the next step, insert a row of windows on the roof of the storehouse.

Options

=
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e Click the arrows on the left to go to the roof element. Click Yes to confirm the

changed elements.

e Click New.

e Enter the parameters as shown in the following picture.

Define openings

Mame:

Opening is sound source

Row of windows

| Enter source data

Crigin x/m:
Origin y/m:
Width /fm:
Height /m:
Area /m®

Area ftotal /Im®

Multiple openings
Mx:

dx Im:

My:

dy fm:

OK Cancel

Assign source data

4 -

=3
S

Help

Figure 42: Creating a row of windows

e Confirm your entry with OK and Close all dialog boxes.

When calculating the noise impact, IMMI automatically takes info account that the
openings reduce the area confent of the individual walls.

o View the project in detail in the 3D Viewer. Click the ﬁﬁ button in the fool kit
fo the upper left to start the 3D Viewer.

1.3.1.5 Allocating emission data

In this step, the emission and insulation data are allocated to the sound-radiating
walls. This can be done block by block for several elements.

e To specify the emission spectra, rightlick fo select all area sound sources (FLQ)

of the ISO 9613 library (Mark all elements) in <Project | Elements | 1SO>.
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@ Element input

All STD PLOT | BNPM RLS PLS VDI 503 503a 028 501 RVS NA S5ir

SEMI || NORD | NoRa | NoRo | XS31 | NF31 || CNOS | CRTN | CRN | TRap | SRM2 | HI99 BS52 | ABSW | HUNG

Avia Paoll INTR
Area source/IS0 9613 [1:19.39m x 3.65m DirectInput ~| B Sort: Click on column header
No. Name Label Mother element Group
1 FLQiO Storehouse/WAND1 Group 0
2 FLQi0... Storehouse/WAND2 Group 0
3 FLQiO Storehouse/WAND3 Group 0
/ 4 FLQiO Storehouse/WAND4 Group 0
5 FLQi0... Storehouse/DACH Group 0
B FLQiO Gate 1 FLQi004 M1 Group 0
7 FLQiD.. Gate2 =
& FLOO.  Row o wind_Merk sl elements |
9 FLQ0. Rowofwing  Mark element group
10 FLQI0.. Row ofwing Inverse marks
1 FLQID Row of wing Put element into focus
-ENDOF L Split elements [Multiple choice]
Copy [Multiple choice]

Figure 43: Selecting all area sound sources according to ISO 9613

First, set the type of the sound source on indoor level.
Click Edit block.

Select Type of sound source from the dafa field. Then, select Indoor level (Lp)
by clicking the &/ buton.

Click Execute and All and OK.

Since all spectra are available as octave spectra, set the spectrum type to octave
level (linear).

Select Overall level or either octave or third-octave band level from the data
field. Then, select Octave bands (linear) by clicking the & button.

Click Execute and All.

n the next step, the indoor level spectrum is allocated to all sources.

Select the Reference spectrum (emission) (Day (12h)) function from the data

field.

Click 1o open the internal emission spectra database.
Select the Sheet metal — grind, hammer spectrum.
Click OK and Execute.

Click All to confirm your enfry for all sources.
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e Close the dialog box.

Insulation spectra are allocated in the same manner.

e First, activate the insulation spectrum function for all sources.
e Mark all elements and select Edit block.

e Select the Is sound insulation defined for the sound source? function, fick the
box (HAS...) and confirm your entry with Execute and All and OK.

e Close the dialog box.

Now, allocate the insulation spectra of the eastacing outside wall (Wand?2) to the
remaining outside walls and to the roof as well as to the gates and the row of
windows.

e Doubleclick Storehouse/WAND?2 to open the input dialog box.

e Click &/ (at level input) to go to the dialog box where you can enter the
insulation spectrum.

e Rightclick in the Insulation field (grey area) and select Sound insulation from
internal database.

e Select Reinforced concrete - Eastfacing side wall and click OK.
e Close all dialog boxes to return to the elements list.
e Select the remaining 3 walls and the roof.

e Click Edit block and select Reference spectrum (sound insulation) (Day (12h))
from the data field.

o Click ®!o select the Sandwich panels insulation spectrum.
e Click OK and Execute.

o Allocate the insulation spectrum to windows and gates in the same manner.

n the last step, ambient conditions are allocated pursuant to EN 12354-4.
e Mark all sources.
Click Edit block.

Select the Select EN 12354-4: Select CDiffuse via space requirements from
the data field.
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Click & to select re. small rooms in front of abs. walls (C=-3dB).
Click OK and Execute.
Click All to confirm your entry.

Close all dialog boxes. This moves you back to the map.

1.1.18. Non-commercial traffic

Non-commercial fraffic involves the arrival of 7 staff members during day time and
their departure in the evening. Additionally another 7 occupation cases (14
parking operations) are taken into account during day fime for visitor's traffic and
fraffic at lunch time. 14 parking lots are considered.

Noise emissions are determined according to the integrated method of the
Parkplatzlarmstudie (study on parking area noise|, chapter 8.2.1.

e Insert a parking lot area at the plot boundary. Use the available help line for
your design. Tip: Rightclick, change function, edit element type, PLS.

e Doubleclick the new element to open the input dialog box.
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e Enter the data as shown in the following picture:

Edit: Park. noise study 03

PRKLO0A [ 1]

Description:

Presentation Standard

[CJEI-Text

Group Group 0

Identifier [ 1o

Action radius/m IEEEEER
Cnote {25 Geometry Input
[ Picture

[lagnore area for grid calculation

English parking area noise study:
hitp:ifwww.bestellen.bavern.de/...

OK Cancel Help

Figure 44: Defining the parking lot for staff members

Openings...

[ Constant height/m 0.00

Global setting
PLS 2007 | 150 9613

[JLw directinput

Mormal case (integrated meth.) ~
P+R areas ~
[ Kpatas | 0.0 KB | 4.0

Selectf= carports per unit of the reference value:

P+R area, employees parking area, ... -

f 1.00
Asphaltic layer w
B 14

Lw /dB{&) M
Day (12h) | 7i.18 [0.125 &=
Night (8h) | [ 0000 &
Evening (4h) | 71.1% [01 =
(= Rating following:
Lden
|-

e You have completed your entries. Regarding the parameter N the calculation is
the following: During day time you have 21 movements for 14 parking lofs in
12 hours. This means 21/14/12 = 0.125. During the evening you have 7
movements for 14 parking lots in 4 hours. This means 7/14/4 = 0.125.

e Close the dialog box with OK.

1.1.19. Commercial traffic

The arrival and depoarture of 4 trucks is assumed per day. The calculation of the
sound power is based on the study of the Hessian State Office for Environment and

Geology (Book 3).

This study specifies the sound power level for 1 truck > 105 kW per hour on a 1-

m route to be 63.0 dB (A), averaged over time.
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Model the driveway using the available help line. To do this, select the Line source
element of the 1ISO 9613 element library and use Design.

e Trace the existing help line.

e Rightclick to complete the modeling step and to open the input dialog box.

Edit: Line source/150 9613 *
LIQioo1 [ 1] Level input
) (@) Direct O Expanded
Description:
|Truck Road| Lw in dB(A)
Presentation B  standard v = Day(12n) 63.00
Might (8h
(]l -Text ght (8h)
Evening (4h)
Group Gruppe 0
] (= DOindB 0.00
Identifier 0
Action radius/m 99939 Aircraft segment according to DIN 45684/Az8 2008
[Inote % Geometry Input
OPicture [JHign buildings/high noise sources
[ Directivity
= | Rating following:
Lden
[JDiurnal cycle
OK Cancel Help &+ (=

Figure 45: Input data for truck driveway

o Enter 63 dB(A) in the direct level input panel.
e Click the folder icon (] to open the rating according o Lden.

e Enter 4 in the ntimes field and 1 in the Impact time/h field. The one-hour
impact fime value results from the level specification taken from the Study Book
3 because, there, the value relates to one hour.
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Rating: impact time, corrections and peak levels

Rating method Lden Caorrection /dB
For impulsivity (== 6 dB) 0.0
Peak level in dB(A). | 108.00
@ & For tonality (<= 6 dB) 0.0
[ Couple peak levels For information content (<= 6 dB) 0.0
Special correction 0.0
Rating period Duration Emission Lw’ n- Impact dLi Lw'r
fh variant 1dB(A) times time /h IdB 1dB(A)
1. | Day(12h) 12.00 [ 63.00 [ 4.00 [1.00000 [-1.77 [EERER
2. Evening (4h} 4.00  |Evening [ | 1.00 | 4.00000 [ o0.o0 |
3. |Night (3h) .00 | Night [ | 1.00 [ s.00000 [ .00 |
OK Cancel Help

Figure 46: Truck driveway rafing

o Additionally enter the Peak level of 108 dB(A) (= decompression noise of the
fruck air brake system, Book 3).

e You have now completed your entry and can start calculation.

e Close all dialog boxes.
e The 3D Viewer provides a preview of the model (i:j ).

1.1.20. Calculating the noise impact at individual receiver points

The rating levels to be expected for the day rating period are defermined and
documented based on the rating method to be used, including subordinated rules
and regulations. To simplify matters, the topography of the terrain is supposed fo

be flat.

The results of the single point calculations at the relevant receiver points, including
the noise impact percentages of the individual sound sources, can be viewed in

the respective lists. Open <Calculate | Calculate receiver points> (e) and
start single point calculation.
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e Click Calculate. Close any messages that are displayed and start calculation
with Yes.

e Have a look at the results. You should already be familiar with the results lists.

Day (12h)
LV LrA
/dB /dB
IPktO01 RP 1 - (commercial area) 65.0 59.3
|Pkt002 RP 2 - (commercial area) 65.0 61.8
IPkt003 RP 3 - (residential area) 55.0 39.4
IPkt004 RP 4 - (commercial area) 65.0 63.7

e You can also view the peak levels list to check any values that are too high.

The planned business on the property complies with the percentages of the
allowed recommended noise impact values.

The quality of the results meets the standard of the detailed forecast of current
standards. The rating levels specified are tailwind averaged levels LAT (DW). The
caleulation approaches for the sound sources have been defermined based on
recognized studies and empirical values gained with comparable facilities and
yield reliable values just like the currently known use specifications that are taken as
a basis.

The requirements for the protection of the neighbourhood against harmful
environmental impact by noise are therefore fulfilled.

1.1.21. Calculating the noise impact on areas
The area for which noise impact calculation is to be carried out must first be

defined to allow making the grid calculation.

e Zoom in on the storehouse area.

e Go to the <Calculate | Definition | Calculation areas> menu to define the
calculation area.
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e Click Edit and define the grid as shown in the following picture.
Define grid b

Name EEINCTOMNM 00

Step size Points from ... to .. Dimensions
de/m | 2.00 nx | 193. xim | 4427014.00 | 4427338.00 | 384.00
dy/m | 2.00 ny | 137. yim | 5478888.00 | 5479160.00 | 272.00
n 28441 z/m | relative w 6.00
Range .
Use map clipping
() Work area (O MuGe +[ I
(® Rectangle (O Vertical grid Align grid on fixed point
(O Land-use only
Copy from _..
Mark wraparound

OK Cancel Help
Figure 47 Defining the calculation area

e Do not forget fo click the Use map clipping butfon.

e Confirm your entry with OK and close all dialog boxes.
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e Click on the o button in the header or go to the <Calculate | Grid
calculation> menu to sfart grid calculation.

Define calculation and execute it

Job list Calculation mode  Calculation  Extras: Calculate grid — Settings

Job list Job list

&

Job i |Ca|cu|ate grid
Slate |n01 calculated | |Nutsa\fed |
= Projectfile = |C:\Users\dr\Documents\LagernaIIeE.IF’R |
Resultfile = |C:\Users\dr\AppData\Loca\\ .. \ErgFE04.IRD |
A
o Setting a Kopie von "Referenzeinstellung” ~
Variant a B | Vvariante 0 ~
Calculation area B 2x2m, 6m v

[ Multicore calculation
[JACR - automated cluster calculation

[ Distributed calculation

Mandatory Optional  Info

e
B

Calculate »

Gho
=

%
Close Help -«

Figure 48: Starting grid calculation

e Click Calculate. The grid is being calculated.

e After completed calculation, go to the <Calculate | Save> menu and save the
grid as .IRD file.

e Close the dialog box. The calculated grid will be displayed.
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142/ 7E

"_‘\700 - (GEY’

PP

Werktag (5h-22h)
Pegel
aB(A)

>..-35
>35-40
>40-45
>45-50
>50-55
>55-80
>60-65
>65-70
>70-75
>75-80
>80-. .

e You have now completed your first industrial noise project.



1.4 Creating a conflict map

In your IMM! installation directory, you will find the exemplary data record
Staedtep_Lden.ipr under <Examples | Noise | Tutorial>. By way of this example,
we will show you how to create conflict maps and difference grids.

To get an overview of the farget values for the various utilization types, the
representation of a Sensitivity map [Noise target values) is created in a first step.

e In the Toolbox on the left, select the Thematic maps mode.

e Click the - Sensitivity map button to show the target values. Select an

evaluation period. The resulting screen should look like this:

Residkntial area

Sireet &
//
//
#’/
rr
A e
-
ek \
Residential arx
Creek
pec_ resid. area
4
Level /
dB(A) . i P
2 \\/ <
55
| 60 thdustrial arsa \/\

Figure 49: Display of the target values for daytime

e Now, via <Calculate | Calculate grid | Calculate | Open>, load the grid
Staedtep.IRD from the IMMI Examples file.
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Select the menu <Extras: Calculate grid | Processing | Evaluate>.

Click on Evaluate. Under Select operation, select: Conflict map. It is possible
fo activate all time periods.

The grid that is shown now displays the comparison between the target values
and the calculated noise levels.

But the representation could be made even more meaningful for reporting
purposes. Accordingly, only exceedences of the target values should be shown.
Non-exceedances, though desirable in the inferest of noise protection, are not
meaningful in the representation of conflicts.

Quit the dialog for grid calculation.

In the Toolbox on the left, click on the . Change colour scale butfon fo re-
define the grid scaling.

Under Scale, select Fixed-linear scale, as well as O as a Minimum and 1
dB(A) as Step size. Now, you see the new colour scale in the preview. In the
preview, click on the first line ...< 0.0 dB(A) and assign the colour white
(bottom right of the colour range chart). Now, the conflict map will be
displayed in the desired manner. The conflicts are readily visible.

/ |

Figure 50: Conflict map
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