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Introduction

m Sound can be defined as any pressure variation that the
| Sound human ear can detect.
__Noise__| 4 Noise is defined as any unwanted human created sound.

.
> . m Scale for Noise:

o Force per Unit Area

« Dynes/cm?[ Bar]

« Newtons / m?[ Pascals ]
2 Decibel [dB]

SPL = 20 log,, P/P,

P, =20 yPa

SOUND SOUND
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Introduction

Introduction

Propagation

Adding and Subtracting Noise

NL1 NL?2 NL3 NLn

NL=10.1og[10 1 +101 +10 1 +...+10 1 ]

+ & - are Logarithmic
Process

60 dB + 60 dB = ©63dB
Adding NL’s using a simple table - When combining sound levels:-
When Twc? Decibel Add Th_is Amount Example:
Values Differ By: To the Higher Value:
Oor1dB 3dB 70+69=73
2o0r3dB 2dB 74+71=76
4t09dB 1dB 66 + 60 = 67
10 dB or more 0dB 65 + 55 =65
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Introduction

Introduction

Propagation Path

Propagation Noise

Source

Sound Propagation / Attenuation

* Spreading « Volume Type Absorption
* Air Absorption * Vegetation

» Ground Effect * Built-up

» Screening » Reflection
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Objective

Objective

— Data from a variety of sources
Participating »| (DXE. sho. Bit toxt . ¢
Authorities ( , shp, Bitmap, text, numeric, vector, ..)
Land-use, Streets, DTM, ...
A 4 Input Data
GIS | < > | Noise Modeling
| Noise Maps
v
Access to data and results :> Citizens
with control of access rights
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Objective

Objective

Simple Tools to give a Rough Idea of the Impact of

Changes / Planning Scenario
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Noise Level

Noise Level Value

Noise Level

Road [RLS 90 / DIN 18005]

Loe = LM o506 T 2 C

*Traffic Flow
*Truck Percent

* Road Surface Addition
* Road Gradient Addition

» Multiple Reflection Addition

RLS : Richtlinien fur Larmschutz an Strafen

DIN : Deutsches Institut fir Normung

L, e=10%log [£1001*61+ZA)+5 D]

C’s are: A/s are Adjustment for:
*Speed Correction * Type of Train
*Speed * % of Disk Brakes

* Train Length
* Train Speed

D/’s are Additional to train track:
* Track Type

* Bridges

* Level Crossings

* Small Radius

1234567891011 1213 1415

Ahmad Yousef




HOCHSCHULE FUR ,_ UNIVERSITY OF
TECHNIK STUTTGART | | APPLIED SCIENCES

Noise Mapping

Buffering Shortest Path

Buffering
Shortest Path

2D 2D
Low Running Time Average
No Propagation No
Low Accuracy Average
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Search Method

ArcGIS |
Layer -In ‘ Landuse ‘ ‘ DTM ‘ ‘ Houses ‘ ‘ Streets ‘
c , .
(o] i 3D Points , i .
i Type : Pol Pol : L
i M elygen i ContourLines olygon ines
o | v - v R 2
8 Main Information i [Vegetation, Build up] | Height | [BulldingHeight | | ID,Noise Level !
i) . v o v o v .
E Convert to Raster Raster . | Raster |
- v v v
Points Points
= Convert to DEM
fDU [Recievers] A - [Sources]
v v
Layer - Out Receivers Sources
ID, X, ¥, Z, LandUse ID, X, Y, Z, Noise
Excel |
\ Input | Receivers [ID, X, Y, Z, LandUs] + Sources [ID, X, Y, Z, Street Moise]
\ OutPut | Receivers [ 1D and MNoise Laval]
- ArcGIS |
S Recei [Points] i ; Recei [Points]
. ecelvers QInts o ecelvers oimnts
% Receivers [Excel] _' Join > 1D, X, Y. Z LandUse and Noise Level
E | Create Contour Lines or Raster to represent the Noise Level |
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Ijlﬂ-l.lpl.ru [] vVegetation (Treea) [ | Space

e E R EE ST F e TS

T Built-Up fuea [ Yegetation {Tress) [ spoce
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Search Method

Digital Elevation Model
Buildings

DTM DTM — Building Digital Elevation Model
Location

1234567891011 1213 1415 Ahmad Yousef
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Search Method
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Search Method

Raster Sheet

Working with Excel

* Reconstruct the Raster

 Define the Noise Ray Path between the Receiver and Sources

P
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Raster Sheet
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Search Method

Propagation Path
|___Path

150 | 175 | 207 | 236 | 264 | 293 [ 321 | 350 | 379 | 407 | 436 | 48B4 | 483 | 521 | 550
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Spreading

Air absorption
Volume Type

Attenuation

Search Method

Noise Attenuation

NLReciver = Z:(Zg—sources[NL o Z(Al)]

Spreading

Spreading =10log(47R*)dB =[201og(R) +11]dB

Ahmad Yousef
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Search Method
M Air Absorption & Ground Effect Street / Railway Section Correction

Spreading Sources
N . Road Road SectiV
Air absorptlon Rzz i e %ﬁé * —=um
H{j) = i5zz + 33 * (Rzz - Szz) / (II - 1)) Receiver | ;
Average Height Distance Between
Source and Reciever —
Volume Type X
Section Corr.

Szz
Source Eleviji}
X Length of the Road Section

Receiver

Sources
Railway \ Si1X.Y.2) Az /

o o e e B

Si{X.Y.Z)

Receiver

Ahmad Yousef

12345678910 11 1314 15




UNIVERSITY OF
APPLIED SCIENCES

HOCHSCHULE FUR

TECHNIK STUTTGART

Search Method

Attenuation
Spreading
Air absorption
Volume Type
A

Source Receiver

Receiver Vertical screening

Direct Distance
Source Receiver

Extra Path = (A+D+B)-Direct Distance

Source

G)H-iuh' Potentisd Screens ® o Potential Screens @ i Fatentiul Sesenn s Patential Screane
mestvel | | ] ] | Fecew Recelvar Fincabiar
| I, | [| ige | | = | | 5
Dintant Distance ) i ) i Diatane: Distane:
5
® ® ® ®
. Potertial Scraens Molohe Potenaisl Scresnz . Pataniial Sereans ik Potentisl Soieans
- \
Recaivar A Recelvar Rrcelver | Rucelvar N
‘ i Rosd | Rosd | ‘\\.Rm
Distance Distance Distanze Distance
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Results

Noise Map
North Stuttgart

NOISE MAP

Legend

= Jireat
sy |} Bahn
oy 5 Dahin
[ ] Building
Contour Lines
Elevation

T -

241 - 259

Lo T
— 276- 293
— 703 M
Moise
Value

- High : 75.93

B Low (652
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Results

NOISE MAP | |

Legend
e e

E'j Bunsng

Eleviation

- T
— 4 2

Noise Case -1 | ||
3

Value

. Hign ' e 1
B L= 2558
Noise Case - 2

Valus
. Hign ' 181
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Results
Noise at different Heights

MOISE MAP

jriasmesinment
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Existing Noise Maps

Road noise
(daytime) (2005)
unit: db{A)
[str_t.grd]

>= 30

-
->-n
-
I -0
-5
-
>= 45
I -
->=ss

>=30
>=20
>=10
»=0

CSTB Stuttgart 21
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Summary
This method does not cover Horizontal Scanning and Reflection.
Simple and easy way to map the Noise.
The Accuracy depend on the Receivers Distances.
Running Time Problem
Case No. of Receivers No. of Sources TirI::r;Ir-‘licr)‘t?rs) ;:?:ezzr(g::)
R50 S50 1600 186 6.5 0.079
R 20 S50 10,000 186 44 0.085
R10 S20 8,450 297 60 0.086
o Using Java
o All Calculation process done behind one Button.
o Conditional Statements to reduce the calculation process, i.e.
checking the distance between the Receiver and the Source.
Web publishing ( 2D and 3D Scene [ VRML ]).
Air Pollution Modeling

12345678910111213 14
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Search Method

Sound Ray Radius 5,000 m

Receiver
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Search Method

Volume type Absorption

)
2R
o= x ho—J M
(9 . (’{4 ?Q)+ 'R
Curver Ray R =5000m

Building Sy =X, — X

NS S S S S S SSSSSSSSSSS

R=5km
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65
65 0 68

65 3 70

65 5 71

65 B 72

65 7 73

65 & 74

65 g 75

65 10 7h

65 10 75

W = o s oo =

=
i

NL1 NL?2 NL3 NLn

NL=10.1og[10 " +10 ' +10 1 +..4+101 ]

NL = 65 + 65 + 65 + 65 + 65 + 65 + 65 + 65 + 65 + 65 = 75 dB(A)
- AhmadYousef _
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Noise Divergence vs. Distance

Noise Lewvel T0
Distance | Geometrical Divergence Alr Absarption Total

1 11 0.01 11.01 Moise Divergence vs. Distance

5 25 0.03 25.00

10 3 0.05 31.05 &0

25 39 0.13 39.08 70 A

50 45 0.25 45.23 &0 A

100 51 0.50 51.50 =0

150 55 0.75 5527

200 57 1.00 56.02 401

300 B1 1.50 62.04 30 4

400 B3 2.00 £5.04 a0 4

500 5 2.50 B7.48 10 4

G00 B7 3.00 £3.56

700 68 3.50 71.40 e : : : - -
500 =] 400 7306 0 200 400 E00 00 1000 1200
1900000 ;? ggg ;ggg —+— Mloize Divergence vs. Distance
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The Search Angle Method

<> Substitute point source

Line sources leading away from the receiver are divided so
That the condition L< 0.5*distance is fulfilled.
with L = Length of source segment

S = Distance source to receiver
Ahmad Yousef
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Il VRMLView [RosenSteinviertel.wrl]

File Wiew 3SpecialF¥ Settings Camera Lights indows Help

Lines : 317629
Polvgons : 36
Quads : 225hL8
Triangles : 255645
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Quiz

-What is Noise?
Noise is defined as any unwanted human created sound.

-Write 3 Types of Attenuation Affect on Noise Rays?

* Spreading « Volume Type Absorption
* Air Absorption * Vegetation

* Ground Effect * Built-up
 Screening * Reflection

- Match the Following
* Point Noise Spreading * 6 dBA for Doubling of Distance

* Line Noise Spreading >< « 3 dBA for Doubling of Distance

-What is the Result of :

O0dBA+ 0dBA= 3
3dBA+5dBA= 7
1dBA+ 1dBA +1dBA+3dBA+3dBA= 8
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