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li\ Objective of Presentation

= Purpose of Model Development

s Overview of the FDOT Rail Model




-ill Purpose of Model

= Noise from railroads are part of the overall
soundscape and analysis of noise from this
source Is needed more and more often by
FDOT (FDOT now owns some corridors)

= FDOT uses TNM but model does not account
for rail sources and is not easily adaptable for




=S |
Overwew: Sources
|

= Windows based, true simulation model
= Object oriented programming

= Drag and drop approach to layout
= Railways
= Barriers
= Recelivers
= Point sources

= Sources modeled as discrete points



ill‘ Overview: Propagation

= Propagation prediction accomplished by

using ray trace techniques

= Assumed independent corrections can

be made

'I—(dB):L0+A5+Am+Ag+Ad+Arow

L = sound pressure level at receiver

L, = reference sound pressure level

A, = attenuation due to divergence (geometric spreading)
A,, = attenuation due to meteorological effects

A, = attenuation due to interaction with the ground

A, = attenuation due to diffraction effects

A,,, = attenuation due to building rows

r



Overview: Propagation

= User selected hard or soft ground
surface ground surface prediction using
the 1SO 9613:2 standard

= Effects of diffracting objects (barrier or
terrain line) computed by algorithm
based on Kurze and Anderson method

= Multiple diffracting objects ranked using
Fresnel number with top two used in a
double diffraction algorithm based on
Foss method

= Meteorology and building rows included



Overview: Propagation

= True simulation in discrete time steps

= Source positions and properties are
updated at each time step

= TIme step Is user selectable but smaller
values present less “jumps”

= REMELs computed at each time step for
all moving sources since levels are
speed dependent.

= Independent propagation terms
computed at each time step
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I.,‘ Overview: General
I

= Model includes algorithms for:

= Reference emission levels
= Multiple types

= Adjustments for:
= Geometric spreading (distance)
= Ground effects




li\ Model: Objects and Options

Units

Traln Sources

Train Warning Horn Data
Receivers




ill‘ Model: Objects

= Example of Object Attributes: The Train Objects
= Number of locomotives and rail cars
= Locomotive and car positions
= Train speed
= Lengths of each locomotive and rail car
= Locomotive and rail car type and REMELSs

Number of day/night operations
= used by the L, feature

Properties of warning horn
Horn “blast” zone
Propagation paths
Propagation effects

= Note both user input and programmed



Validation

= Comparison to values In literature
= Direct comparison to FTA model results

= Comparison to real world
measurements conducted for project

= Prediction error = 2.1 dB(A)



‘Locomotive & Car. Detalls
N Recewer Coordlnates

1 Detalls on Loud Point Sources
1 Detalls on Diffraction Objects

1+ Model Output Desired
1 (Leq or Ldn)
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1 Order is not |mportant
| Graphical check ~ —
- May use tgolbars to draw

1 Or... enter specific coordlnate§

ID: Track 1 Position:

_Rec 2

“ 0.0 dB[A)
136.7188
9502762
0

Rec 1 57.8125

s




l} Menu Bar

x File
= Model Objects

= 100l




ill File Menu

Florida DOT Rail Modell.0 beta
File Model Objectz Toolz Calculate

@ 1D: Position:

receliver

m E= Florida DOT Rail Modell 0 beta BEE
Place Track % | File Modsl fibjects  Tools Caleulate
_— Mew 1D: Position: =
Open
Save
zighal/=ing sevess
P Wiew Model Data/Results 3
Save Besils
[@]] C:\wbEBMFdotR allcodeyrailT est. CCH
Exit

Source area

:-'S. 3 <BJ]

-

HE

Dhiffraction O
@ Diffraction
oo ok zoom ouk

# 2 .

2001 ih °

° cancel sim

cancel sim

M

= B4 Y=917 1 T vl

ghstat|| 4 @ @ || [E)Exploing - WinSpmoswe. | &5 FOOT Rail Model - Micio. .| [E Florida DOT Rail Mod.. B3 mmzam
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& Florida DOT Rail Model *.CCN
File  Model Objects

Tools  Calculake

ID: trackl Position:

G fafu/= ey Sl Tools  Calculake

niks

Flace Track,

: - Train Jources
Train Warning Harn Data

Receiver Editar

signalfxing

P

S0Urce area

:ﬁi"l
g

Diffrackion

®

Zoan ok

i

200m in

&

cancel sim

Paoint Source Area

R.ail Design and Point Sources
Barriers, Terrain Lines and Building Rows

araphics Options
Zoom to Extents
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E‘E Rail/Point Sources

Fiail ]
Entry | Entry | Entry |Exit X |Exit ¥ |Exit £ | Speed | Day | Hight | Hext =
Track Name | "o | %' | Zik | R | iR | i | mph |tains | trains | Track \
1 Track 1 9 82 0 32 a2 0 0 0 0 0 L|:||::|:|:E
FTA Dieszel-Elect,
FTA Elect,
Huwy. Diesgel
~| [I|GE-BOCF Loca
p ([ LIK. diezel
) 5 diesel
Enter Humberz of Locoz and Rail cars for each rack AGEA FIC4 loco
Track Hame #locos %Hail Eng Type H?“ Car select lf':”:':' type
ars ype and Rail Car type
1 |Track 1 0 0
|LDEDS
|F!ai||:ars /j
y ] AGT Steel Wheel '
AGT Rubber Wheel
td arorail
bl aglew |
........................ Add DEIEtE . Hi'EFIEEIj rail
OK Cancel - Setwing ;
________________________ Object ‘ Row Fazz. car, iron brakes

Fazz. car, dizk brakes ™

- T
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Rail |
Track Hame
1 |Track 1 w Track Crossing Locations
~ing position
No Kir:; __
- >

Enter Mumbers of Lg

helect Loco type
nnd Rail Car type

]Lu:n::n:us _v__]

Track Hame

1 [|Track 1

= N == TV (= (5 ) (TR RS

]FlaiIEars _-'_J

Ok, ‘ Cancel Set Hing

Add Delete
Object Row




{ M Setting Train Horn

Train Horn Interface.
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receiver

i

Place Track

&

signali¥ing

P

Source area

cancel sim

0
LR

Receiver In
E \

0.0 dBfA)

& Receivers Editor

Position:

[ Allreceivers soft [ Include all
ht.
* Y Elew Surface Backagrnd
Hame feet feet feet a;i\ée hupe teldties dB[A]
1 |Rect 136 1423 0.0 B.0L1 soft gnd B Include) O
2 |Rec? 151 206.0 0.0 F.0C] soft gmd ¥ Includel 0
Receiver Input Data
oK | Cancel Delete | Add Rec. e

B Background Noise Level @@E

Default Background Levels

" Quiet Residential
" Moizy Reszidential
" Downtown

Enter Background Lewvel
dBja] if ather than shovn

above

v




Indicate the four coordinates of the point source areas. Alzo indicate the
number of sources in the area and mean reference level infarmation. Or
choose fram the defined point sources avallahle.

— Default Saurces

Areal | Area2 | =
=1 168 h68
Y1 478 789
X2 360 664
Y2 245 709
elex |0 0
height (12 1
sources |2 1
Mean |32 87
Bef. Dist |50 h0
stdev |1 1
One time? || one timeé_| one timg
Moving? [ moving [¥ moving
Dezc. |Dump Truc wheel scre
tvpe rect rect
speed |25 20
op. time |30 15
gecs/min
1] [
(1] 4 | Cancel &dd Area | Delete Area

" loco harm " weigh sta.
" shaker/pit
~ ehaker ol " rock falling
¢ Dump Truck hu:ur?.. Bl ok
{ F.end loader alarm
" F.endloader ¢ weigh sta. shid
™ wheel screech
" loco moving
—Area Type——
" Rectangle
" Line
More Fail  :
| g '
el Sources o b




1 Stationary Point Sources

:“E"E Rail Sources _ O]
Eail Foint Sources |
= op. lime =
name plx ply plz | Level refDist secs/min
P1 Generator 1372 2568 45 &7 50 &0
P2 compressor 4625 1524 2 65 50 30 |
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Select type of diffraction obje

« Barrier;

™ Terrain

C Building Row
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E=Tel :
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= Add Diffraction Object EES
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Diffraction Obig
) h 3

- : 1-
Barriers, Terrain Lines and Building Hows @@
Bartiers lTerrain Lines l Building Faows _S5edi]
Mame | x1 feet | y1 feet | 21 feet | x2 feet | y2 feet | 22 feet | ht feet -
1 |Bamr1 0.0 0.0 0.0 0.0 0.0 0.0 0.0




Other Options In Model Objects

= Graphic Options

= Display coordinates can be entered
manually If so desired

= Zoom to Extents




x Example of Complete File

E= Florida DOT Rail Model C:\vb6\FdotR ail\test. CCH MmEE
File Model Objects Toolz Calculate

@ 1D: Position: =]

IECEIvEar L 0.0 dB[A]

o

Place Track P

&

zighal/=ing

B

Source area

0.0 dB(A])

“ 0.0 dB(A)

“ 0.0 dB[A)

( I

0.0 dB(A)

“ 0.0 dB[A)

Dhiffractiomn

®

2o ot

M

200 i

=

cancel gim —

“ 0.0 dB[A)

[<=1400 Y= 1360 <] | v



= Leq mode
= Ldn mode

s View Results
s Save to file

= Compare to available p—
data to check for errors =

3
R v e Bl e e



k} Calculate Options




k:‘ Ldn Mode

= FDOTRM runs a 20 minute simulation of
existing model conditions and applies
persistence factors to a 24 hour period
to calculate Ldn




Simulation Results

Text Viewer

C:\vhE\FdotR ailcodehrailTest. CCN

Units are 51
Timestep = 1 seconds

TOTAL SIMULATION RESULTS FOR EACH RECEIVER, Ldn and OTHER METRICS

Leq Stdev Lmax L10 L50 L90 L99
dB[A] dB[A] dB[A] dB[A] dB[A]) dB[4]) dBlA)

46.6 53 638 30 el 30 30
50.2 6 675 30 EIA ] 30 30




-i\ Save to File Option

eSave Simulation results to a file

Torida DOT Rail Model C:\vb6\FdotR ailcode\railT est

File  Model Objects Tools Calculate

@ ID: B.Row1 Position:
1eceiver Savelis E
m Save in: Ia MacD onald j J @I gl
Place Track |1 AhmedData 23 consult [E]
-1 Apexlll (] CormentesPics Cn
§ I atmp (23 Fdatrail =]
signalding |- atrmpHiwind (2] Fdotszl @
| |1 Cal30documentation [i=] LandFillM odeProject [
4)3.]_ |1 Cleveland0s (21 MacPics 1
Source area
| e — 4 »
BE = Filepame:  [tesRaituftt Save |
} it |
@ Save &g [CNM Resuls Fils () o oo |
_zsnout I~ Open as jead-only k/ﬁ
z0am in \
° JRec2
50.2 dB(A)
cancel sim

= 30 = 963

R Start H ew H 3] Exploring - Removable Dis: | &5 FDOT_Rai_Madel - Micro... | [=]Florida DOT Rail Madel C:

|'E<IJ% 11.37 &M

] testRailOut.txt - Notepad M [=]E3

Fie Edit Seach Help

“Receiver Leq sound Levels for C:\ubé\FdotRailcode\railTest.CCH™ =
"Timestep = 1 seconds, all results in dB{A)"

"TOTAL SIMULATION RESULTS FOR EACH REGEIVER, Leq, Ldn and OTHER METRICS™
"Recur, Leq, Stdev, Lmax, L1@, L50, L90, L99"

"Rec 1,49.5,7.4, 63.8,61.8,32,37.3,30.5"

"Rec 2,53.2,8.8, 67.5,66.9,32.2,39.4,81.7"




Questions?

Any requests for model




