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Purpose of Workshop 
• Demonstrate HITL capabilities 
• Show default files 

T-lntersection 
4-leg 
Diamond 

• Step through modifying default files 
Modifying volume 
Modifying phasing 
Modifying detectors 

z Modifying geometry 
• Special Cases 
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Elements of HITL 

Simulation Software 

nuiwn 
V r - Detector 

actuations 

Controller 
Interface 
Device 

Phase 
indications 

CID 

Controller Hardware 

CID Interface Device 

Allows controller to communicate with simulation 
software 
Three interface devices 

Eagle TS-2 
Naztec TS-2 
NIATT TS-1 

Two files 
• " .exe"file 

" .ini" file 



Simulation Files 

• T S I S CORSIM files 
• " .trf files actual simulation files 
• " .sdi" files maps approaches with phases 

IMPORTANT 

.trf and .sdi files NEED to have same file name!!! 
Example: "Example_diamond.trf" must have 
corresponding "Example_diamond.sdr file 

Look at files 

• H ITLCID .ini file 
• T S I S CORSIM .sdi file 
• T S I S CORSIM .trf file 



| Running HITL 
I Scenario 

^̂ ^̂ ^̂ ^̂ ^̂ ^̂ HHĤ H: 

Sequence of Programs 

• Step 1. Start CID Interface Program 
EagleTs2lnterface.exe 

• NaztecTs2lnterface.exe 

• Step 2. Open Snooper 
• Step 3. Start T S I S 

Real-Time CORSIM 
TRAFVU (after equilibrium reached) 



S t e p l . Running CID Interface 
Program (cont.) 

8 Eagle TS2 Interface 0 - m 
Conlroters 
I D'S 11 P 0" (msV 100 

Status L * tfi i 
Poing controlers.. • / c 

If you click on "Status" 

Green Light means CID 
communicating with Controller 
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Step 2. Running Snooper (cont.) 
ControlerlD: 1 J Smula'wnTme 399 

PhateSlatui Ovetlap Status UrvtStatui 'Jnt Control 

1 2 3 * 5 6 7 8 A S C D Q A B C 

» « 0 » 0 0 0 » 0 0 o I / O M O * 

M i - O O O O O O O O " * - 0 0 0 0 o 
6 « * t • © • • * © # • 3 , e « n ® @ @ @ . , . . , . - ) „ . - # 

DonlWak • 0 » 0 » 0 » ® B ^ S i s t u s R«1SC<»«0| Man. Control Enable # 

P d * . O O O O O O O O 1 2 F » c O l f « i CalloMAI « 

»'* O O O O O O O O S « « B « A « • R e d R e s t J l J C l t o N A I I # 

0" • 0 » » » e > 0 » > « Status B* B # # M a * l n h 6 . # # E*te«,al Reeal # 

Ne« • • • • • • • • S latu.B.C # « No Red Cleat # # WLa^OonM {§ 

Check 0 * O 0 « * » 0 P« j Recycle « t > E « t e ™ I S . a « # 

1 2 3 4 5 6 S t o o l s W a l R e * Moote # 
^ ™ C " * r o ' • » • » • » • > • * . » U . . I I > • Ftee # 1 2 3 4 5 6 7 8 • • • • • • » * * " 

H o ^ 5 ? ? 5 Vehrle Detectbts Ped Detector: 
Omt • • • • • • • • 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 1 2 3 4 «•*<*••»•«•* • • • • 

VehCel • • • • • • • • • • • • 

17 1 8 19 20 21 22 23 24 25 26 27 28 29 30 31 32 5 6 7 8 

r~sr~1 
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• 

Step 3. Running Simulation (Cont.) 
• tfOJIb. r T 
+mr * • 

»• O K I ; 

: 
^ g 

.„. Click on 

— M 
• 

icon to 
start real

time 
simulation 

S g l y E P t 



Step 3. Running Simulation (Cont.) 

-Sirr"" 

Once simulation finishes 
initialization period: 

Click on 

fir 
icon to run 
animation 

Step 3. Running Simulation (Cont.) 
ma Click on : 

P?\i To zoom in 

To see detectors 

To see markings 

To see signals 

To see vehicles 



Step 3. Running Simulation (Cont.) 

Hands-On Practice 

• Run Example_4leg_Multiloop.trf 



Default intersections 

Default T S I S files 

• T-intersection 
• 4-leg intersection 
• Diamond 

• Wide Diamond 
• Tight Diamond 
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• mm^m:: ' 

Default T-lntersection 
H 

» : 

»• : 

— r 
. • 

I 

•a | - D 6 ( \-OM | | - D 2 7 [ | - Q » 

J-08 f ] - 0 2 6 [ 1-027 f~|-t»M 

| - D , 

D22-QJ K f - Q J 02-T , - 1 

022 FH D 2 1 - D 2 0 - [~\ 02-1 

*PPBO*CH VOILME ANO "OIRNING ftWCEHTAGES 

7 0 0 ^ mn. — _ > 0 0 v r * 
i M T i u m M i w u 

0«<*ctti 
K»— ia« 

•' ' M A L I 

Dvtvc* 
A U I K - M devote" 'torn Stop 

MM* FoPOtO* 
3«X — i * * 3D*. 1<"f 

* 01 M ' 

- -
->••. 

4 
200.0* 

a D3 EM 
0t I V I S 
0 2 

n r«4Qt 
M ftwCT 
M FMCT 
o » 

t l Pr »!•».« r CoOllxlMW 
U P W N K I T 
•3 N w a J M t i a m 
ff> Pr*M"C0 r C *> t t«H*4 
9« IT»—nc» 9" COOtLrtOtcJ 
42 MO- C » I [ « M 
C 2 l*to*Ar&M - 'r^ Ctf & LiJlli ^ 

J S Trw*» 
ptjgpft or} i w 

• 7 1 niv 
n?7 iw 
D » • IV 

(1 PTMWK* W Co* 4 boo** 

OA I W M «IT C « l f « M 
M f»«unea VX CM L F*Mnd 

Default 4-leg Intersection 

an-\ | mul j 020. j_ 

D22-I I D21-1 I DOT- f 

F " ^ " S 
—— 

m -
•**fl 

• * W»f 

n 

• 028 | j - 02? | j - 029 

- 0 2 * n - 0 2 7 r~]-02S 



Default 4-Leg Intersection (Cont.) 

?00 v©t> 
' C \ Truck* • 

APPHQAgH VOl UHt- ANfl tyRNIHn F>f-Kr:f-N 1 AllhS 

ZODtpA, 
0% Truck* 

» m p h 

20% M S 20% 

J 1 L 
t t 

~* t r 

n 11 
2 0 ^ <W% 20% 

0ET£CT0R?ETA .1 .5 

20% 

| M 

2 0 % 

60% 

2 0 % 

/DO vpfi 
» 10% Truck* 

200 
0% Trucks 

» m o t t 

J*«ctc< 
' . . • 

Auj jLul tn] 
P t w w 

O w a V x i 
Mfxlfi 

LMtAPC* 
F'lim Stop 

Bar FmeflOf* 

4 1 P ' « » ^ < » 0 • •' 

n? r u e P r ™ i v r Of C.JM ft Fi lnnd 

D J J M C • 3 P f * w c # :• . ,•. • 

CM 6 W 4 4 K1VMOC* Call & :.•••»-: 

os r««- «fi — ir C J I * F.ltflnl 

0 6 6 ' * 4 C M • •r " • <. 

0 7 &•*•¥* 4 ? Pr**#*>c4> 0 Can ft CitanC 

0 8 <r«40* •:• *>«••.•.<•• B C J H A F >t»(Hl 

D 2 0 6-*$- S2 Pre wee :-j C t f l i E r t e w 

D 2 1 fai • 2 P*»s*oc* 4 * r .. •-. : 

D72 fr*IT *? PmM*«K» 540* C J I C FatnntJ 

D » K # Pf»*4*»« 320* : • '. • 

0 2 7 Mtf ft P r t W C * i '.. :l '_ •••):• ; 

D ? 8 (T*fT ' ^ • • MO* c r t f t b u 

Default Wide Diamond Interchange 

/ 
it? n m 

n: • 

DM 

t 1 - 0 1 0 _ p 
f± f -D lO" "L" 

m.r_-^'_q 4̂ 
JL. 

-fttfe • Did r>M 
015 "D ~ 

7" n ow • r * 
D13 - 4- — o n - zz 

m. 
[ * "B>y Lenj f f i - ~ * 

E 
T I T : 
\ " r 

S p w n o - I f l W :: : • 

L'.?2 
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• . J ^ ^ ^ H v ; 

Default Wide5iS!22ni'n*e r c' i a n9e 

(Cont.) MC»ph 
* M M M 

Mmpr 

1 
30% 10% *0% 

J 1 -
•* i 

' 

U w T Su» 
&T * w 
D Z * > « -
os r»«r 
o* 

tOQvp* 70% 
' 

*0m{* 

f 

MC»ph 
* M M M 

Mmpr 

1 
30% 10% *0% 

J 1 -
•* i 

' 

U w T Su» 
&T * w 
D Z * > « -
os r»«r 
o* 

— sa% 
. . . « % 

5&% — 

• .•CTOH ITT*: -

J « L 
Opmton F r o * " 

M w « i t 
P i m m i 
PfWMAC* 

II 

f 1 

~ - i t r 
49% » % » \ 

lOftpftl 
0% T(vc*» 

•ea 
f ° p 
v f » n m » 
r M t M M 
•0" C«l4E>l*r-d 
r J . A C ' - r t 
*T C M 4 F«w* l 

X » *00«T* 
0% TurHi 

™ * - w ™ ^ 

t m r«*cr 
Oi i B'MCT 
D12 S.-iO' 
Di3 r i i 
D M r>«r 
015 CMff 
o i« r««c 
D K ifier 
0*1 C . F 
o » « w 
D M fi-.ft' 
02/ I W 

Pf*»POt 

Pr«4#*iC» li 
Pr**«nc* 

PT»HWM I 
Prwwra 1 

NMftt* S 
P l M T U 1 

(T C** & titend 
.. J. ! ••• ' • 

r CMAtiMVl 
' CtB 4 r .wra 
0- C— i fr twv) 

C«|C C'Wnrt 
1- •• 

gw 4 e- t^o 
VT C M 4 E • > ! ' 
0- .• • ft • 
JT C M 4 CrtncO 
•or .-, * i 
0" ' ,• 1 -\ r .-i- • 
0 CM 4 

Default Tight Diamond Interchange 

t i i 
/ 
m 

: • 

HE; 
5 - 0 1 0 
T * " ' 

_f r _ 

*~t 
I # * 

Bay Leogtn 
lOff 

" 

f?S 
3 t-

B a . « • 
- 100* 

l 
US <0 
5 o 

lnt«f»«c1«on 
Swdftf - 30C 

020 

021 

. . . 



Default Tight Diamond Interchange 
% ^ AFWM4CH VOL UMg MIO TUHWIO EflMgMTAGFS V * ' 

(Cont.) 
I tax HM 4u% 

J I L 
« J 

I — 

Mr 
« M « J J % 

^ 
WTffrTrw r:Mft. s 

"8? ^ Optrutun 
MM* B* ' ^ 1 -

61 T S T <r v . . l L . l r v ) 
03 Mr 1ST C»i4t»W™» 
O S «T««J N M W « 0* C M « C > W 4 
D* FUT »>**«r<# ISO* C ^ 4 E > M ~ J 
OT l i W t*t**»m« 1W C « I 4 t r t « r t l 

D ' f l »"««C' V 
O H r a t ? Pmncm !7 C U t E l l M 
011 r»*c r > • • • 
o n n * ISO C M l C r t M 
D'4 CHff «• C 4 4 ( t W M 
01s r>«r Pmmtm V C**4tmt«>d 
o t « o«er (f CM 4 trt^fl 
o n r»c ••••*•»• Of f C * J A f . * f l 
077 I W P—M*«C« 940* W * r « M 
DM 6" i * Pm**m ttff C * a 4 f n W « J 
D77 f * V 430* C * * 4 E i iam 

. * * • 
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Simulations 



Modifying Defaults 

• Change Volume Conditions 
• Change Phasing Conditions 
• Modify Detectors 
• Change Intersection Geometry 

IMPORTANT 

Always rename "Example" files 
(i.e., do not save over "Example" files) 

Modifying Volumes 



Volume-Related Cards 

• Total Approach Flow Rate - Card Type 50 
• % Trucks - Card Type 50 
• Turning Movement Percentages - Card 

Type 21 

Changing Total Approach Flow 
Rates 

Effects Links 
Entering Network 

O 

© G>-0 0 0—0 © 

0 Effects Links 
Entering Network 



Flow Rates -- Card Type 50 

8004 7 200 0 0 100 50 
8002 5 700 10 0 100 50 
8001 1 700 10 0 100 50 
8003 6 200 a 0 100 50 

Card Type 

% Trucks 

Entering Flow Rate (vph) 

Downstream Node 

Upstream Node 

Changing Total Approach Flow 
Rates 
8004 7 200 0 0 100 so 
8002 5 700 10 0 100 50 
8001 1 700 10 0 100 50 
8003 C 200 0 0 100 50 

Example: 

Entering Flow Rate (vph) 

8004 7 200 0 0 100 50 
S002 1 10 0 100 50 
8 0 0 1 1 700 10 0 100 50 
8003 6 200 0 0 100 50 

changes Total Approach Flow Rate on WB Entering Link to 1200 vpr 



Changing % Trucks 

8004 7 200 0 0 100 so 
8002 5 700 1 0 0 100 50 
8001 1 700 1 0 0 100 50 
8003 6 200 0 0 100 50 

% Trucks 

Example: 
8004 7 200 0 0 100 50 
BOO?. 5 785 g 1 0 0 • in 

8001 1 700 10 0 100 50 
3003 S 200 0 0 100 50 

Changes % Trucks on WB Entering Link to 25 

Changing Turning Movement 
Percentages 

Effects Links 
Directly Entering 
Node (Intersection) 

Effects Links 
Directly Entering 
Node (Intersection) 

o—Gy-@ 



Turning Movements - Card Type 
21 

2 
3 
3 
3 
2 
4 
6 
7 
1 
5 

8002 
8 0 0 1 
8004 
8003 

100 
100 
100 
100 
100 
100 

20 60 20 
20 GO 20 
20 60 2 0 
20 60 20 

100 
100 
100 
100 
100 
100 

2 1 
2 1 

2 1 
2 1 
2 1 
2 1 
2 1 
2 1 

Entering Node Card Type 

Departing Node 

Turning Movements - Card Type 
21 (Cont.) 

3 7 100 2 1 
4 S 100 2 1 
2 1 100 2 1 

i - T C 100 2 1 
3 4 100 2 1 
3 2 100 2 1 
2 3 20 60 20 0 2 1 
4 3 20 60 20 0 " f 3 20 60 20 0 " 7 3 20 60 20 0 " 1 2 100 2 1 
5 4 100 2 1 

0002 5 100 2 1 
8 0 0 1 1 100 2 1 
8004 7 100 2 1 
8003 C 100 2 1 

% Left-
Turn 

% Diagonal 

% Right-Turn 

% Through 



Changing Turning Movement 
Percentages 

3 7 1 0 0 2 1 
4 5 1 0 0 2 1 
2 1 1 0 0 2 1 
3 6 1 0 0 2 1 
3 4 1 0 0 2 1 
3 2 1 0 0 2 1 
2 3 20 60 20 0 2 1 
4 3 20 60 20 0 2 1 
6 3 20 60 20 0 2 1 
7 3 20 60 20 0 2 1 
1 3 100 21 
5 4 1 0 0 2 1 

8 0 0 2 5 1 0 0 2 1 
8 0 0 1 1 1 0 0 2 1 
8 0 0 4 7 1 0 0 2 1 
8 0 0 3 6 1 0 0 2 1 

These cards describe turning movement 
percentages at the test intersection. 

Changing Turning Movement 
Percentages -- Example 

3 7 1 0 0 2 1 
4 5 1 0 0 2 1 
2 1 1 0 0 2 1 
3 6 1 0 0 2 1 
3 4 1 0 0 2 1 
3 2 1 0 0 2 1 
2 3 20 «f> 2 9 0 2 1 
4 3 0 2 1 
e 3 20 6 0 2 0 0 2 1 
7 3 20 60 2 0 0 2 1 
1 2 1 0 0 2 1 
5 4 1 0 0 2 1 

8 0 0 2 5 1 0 0 2 1 
8 0 0 1 1 1 0 0 2 1 
8004 7 1 0 0 2 1 
8 0 0 3 6 1 0 0 2 1 

Changes turning movement distribution on W B approach to 
8% Left-turns, 77% Through, and 15% Right-turns 



Hands-On Practice 
APPROACH VOLUME AND TURNING PERCENT AG ES 

325 vprv 
5% Trucks 

30 mph 

I 
40% 20% 40% 

275 vph. 
8% Trucks 

30 mph 

• • 
•I Modifying Phasing 



Default ".sdi" File 
* from to t u r n type c o n t l r phases 

7 3 T Prot 1 P4 
7 3 R Perm 1 P4 
7 3 L P+P 1 P7 P4 
2 3 T Prot 1 P2 
2 3 R Perm 1 P2 
2 3 L P+P 1 P5 P2 
4 3 T Prot 1 P6 
4 3 R Perm 1 P6 
4 3 L P+P 1 P I P6 
6 3 T Prot 1 P8 
6 3 R Perm 1 P8 
6 3 L P+P 1 P3 P8 

Protected Only Phasing 
* from to t u r n type c o n t l r phases 

7 3 T Prot 1 P4 
7 3 R Perm 1 P4 
7 3 L P+P 1 P7 P4 
2 3 T Prot 1 P2 
2 3 R Perm 1 P2 O 2 3 L Prot 1 P5 O 4 3 T Prot 1 P6 O 
4 3 R Perm 1 P6 O 4 3 L Prot 1 P I O 6 3 T Prot 1 P8 O 
6 3 R Perm 1 P8 
6 3 L P+P 1 P3 P8 
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Permissive Only Phasing 
* from to t u r n type c o n t l r phases 

7 3 T Prot 1 P4 
7 3 R Perm 1 P4 o 7 3 L Perm 1 P o 
2 3 T Prot 1 P2 
2 3 R Perm 1 P2 
2 3 L P+P 1 P I P2 
4 3 T Prot 1 P6 
4 3 R Perm 1 P6 
4 3 L P+P 1 P5 P6 
6 3 T Prot 1 P8 
6 3 R Perm 1 P8 

O 6 3 L Perm 1 P O 

Overlaps 
* from t o t u r n type c o n t l r phases 

7 3 T Prot 1 P4 
7 3 R Perm 1 P4 
7 3 L P+P 1 P7 P4 
2 3 T Prot 1 P2 
2 3 R Prot 1 0 1 
2 3 L P+P 1 P5 P2 
4 3 T Prot 1 P6 
4 3 R Perm 1 P6 
4 3 L P+P 1 P I P6 
6 3 T Prot 1 P8 
6 3 R Perm 1 P8 
6 3 L P+P 1 P3 P8 



Hands-On Practice 
• E-W Protected Only Left-turn 
• N-S Permissive Only Left-turn 

Default: Change to: 
type contlr phases 
Prot 1 P4 
Perm 1 P4 
Perm 1 P4 
Prot 1 P2 
Perm 1 P2 
Prot 1 P5 
Prot 1 P6 
Perm 1 P6 
Prot 1 PI 
Prot 1 P8 
Perm 1 P8 
Pern 1 P8 

• Save as Pract2_Phasing 

f ram t o t u r n t y p e c o n t l r p h a s e s 
7 3 T P r o t 1 P4 
7 3 R Perm 1 P4 
7 3 L P+P 1 P7 P4 
2 3 T P r o t 1 P2 
2 3 R Perm 1 P2 
2 3 L P+P 1 P5 F2 
4 3 T P r o t 1 P6 
4 3 R Perm 1 P6 
4 3 L P+P 1 P I P6 
6 3 T P r o t 1 P8 
6 3 R Perm 1 P8 
6 3 L P+P 1 P3 PR 

from t o t u r n 
7 3 T 
7 3 R 
7 3 L 
2 3 T 
2 3 R 
2 3 L 
4 3 T 
4 3 R 
4 3 t 
6 3 T 
6 3 R 
6 3 L 
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• Modifying Detectors 



Basic Detector Configuration 
2 3 e 0 2 400 0 42 
4 3 l 0 9999 10 0 42* 

*This card i s included as a work around for a programming error i n TSIS. 
Do not remove 

4 3 a 3200 26 60 0 42 
4 3 8 4300 27 60 0 42 
4 3 8 5400 28 60 0 42 
4 3 8 0 6 400 0 42 
4 3 7 0 1 400 0 42 
2 3 8 3200 20 60 0 42 
2 3 8 4300 21 60 0 42 
2 3 8 5400 22 60 0 42 
2 3 7 0 5 400 0 42 
6 3 1 0 8 400 0 42 
6 3 7 0 3 400 0 42 
7 3 1 0 4 400 0 42 
7 3 7 0 7 400 0 42 

• CORSIM Card Type 42 

Basic Detectors Configuration 
2 3 8 0 2 400 0 42 
4 3 1 0 9999 10 0 42* 

*Tnis card ia included as a work around for a programming error i n TSIS. 
Do not remove 

4 3 a 3200 26 60 0 f 42 
4 3 8 4300 27 60 42 
4 3 8 5400 28 s& 0 42 
4 3 8 0 £ ^00 0 42 
4 3 7 0 1> r 100 o « 
2 3 8 3200 60 o 42 
2 3 8 4300 /i-L 60 o 42 
2 ' 8 540o/^ 22 60 o 42 
2 3 7 5 400 o « 
6 3 1 X o 8 400 o « 
6 3 7 J ' 0 3 400 o 42 
7 3 0 4 400 0 42 
7 3 / 7 0 7 400 0 42 

DO NOT REMOVE THESE LINES !!! 



Basic Detector Configuration 
2 3 8 0 2 400 0 42 
4 3 1 0 9999 10 0 4 2 * 

*THi» card i s included as a work around for a programing error i n TSZS. 
Do not rei aov* i . 

4 3 8 3200 26 60 0 42 
4 3 8 4300 27 60 ° » 42 
4 3 8 5400 28 60 0 A 42 
4 3 8 0 6 400 \ 42 
4 1 7 n 1 inn " \ 13 
2 3 8 3200 20 60 \ 42 
2 3 8 4300 21 60 0 » \ 42 
2 3 ? 5400 22 60 0 \ \ 42 
2 3 7 0 5 400 \ \ 42 
e 3 1 0 8 400 0 \ \ 42 
6 3 7 0 3 400 0 \ \ 42 
7 3 1 0 4 400 0 \ \ 42 
7 3 7 0 7 400 \ \ 42 

Multi-Loop Detectors for High 
Speed Approach 

Basic Detector Configuration 
2 3 8 0 2 400 0 • 42 
4 3 1 0 9999 10 0 \ 42* 

*Thi» card i s included as a work around for a programming e n or i n T S I S I 
Do not remove. \ 4 3 8 3200 26 60 0 \ 42 
4 3 • 4300 27 60 0 \ 42 
4 3 ft S400 28 60 0 I 42 
4 3 8 0 6 400 0 . \ 42 
4 3 7 0 1 400 0 \ \ 42 
2 3 8 3200 20 60 0 \ \ 42 
2 3 8 4300 21 60 0 \ « 2 3 B 5400 22 60 0 \ ' 1 « 
2 3 7 0 5 400 0 \ i 4 2 

6 3 1 0 8 400 0 \ \ 4 2 
6 3 7 0 3 400 0 * v \ \ 4 2 
7 3 1 0 4 400 0 X \ \ 4 2 
7 3 7 0 7 400 0 \ \ \ 4 2 

Long-Loop (40') Stop Bar 
Detectors 
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Modifying Detector Configuration 
2 3 8 0 2 400 0 42 
4 3 1 0 9999 10 0 42* 

*Thi i card i s : ncluded as a work around for a programming error i n TSIS. 
Do not remove 
4 3 8 3200 26 60 0 42 
4 3 8 4300 27 60 0 42 
4 3 8 5400 28 60 0 42 
4 3 8 0 6 400 o 42 
4 3 7 0 1 400 o « 
2 3 8 3200 20 60 0 42 
2 3 8 4300 21 60 o 42 
2 3 8 5400 22 60 o « 
2 3 7 0 5 400 0 42 
6 3 1 0 a 400 0 42 
6 3 7 0 3 400 0 42 
7 3 1 0 4 400 0 42 
7 3 7 0 7 400 0 42 

Lane Covered: 1=Through 
7= Left-turn 
8=AII-lanes 

Upstream Node 

Downstream Node 

Modifying Detector Configuration 
2 3 a 0 2 4 00 0 42 
4 3 l 0 9999 10 0 42* 

•This card i s : ncluded as a work aro ind for a programming e r r o r 3 n TSIS. 
Do not rei aove 

4 3 8 3200 26 60 0 42 
4 3 a 4300 27 60 0 42 
4 3 a 5400 28 60 0 42 
4 3 a 0 6 400 0 42 
4 3 7 0 1 400 0 42 
2 3 8 3200 20 60 0 42 
2 3 8 4300 21 60 0 42 
2 3 8 5400 22 60 0 42 
2 3 7 0 5 400 0 42 
6 3 1 0 8 400 0 42 
6 3 7 0 3 400 0 42 
7 3 1 0 4 400 0 42 
7 3 7 0 7 400 0 42 

Distance from 
Stop Bar 
(tenths of feet) 

Operating Mode: 0=Presence 

Detector Length (tenths of feet) 

Detector Number 



• 
1 • 

Deleting Detectors 
2 3 8 0 2 400 0 42 
4 3 1 0 9999 10 0 4 2 * 

*This card i s included as a work around for a programing error i n TSIS. 
Do not remove. 

4 3 S 3200 26 60 0 
4 3 a 4300 27 60 0 4 
A ~K H t ^ i n n "> a e n n # 
4i 3 o j f t u u a^a o u u # 

4 3 8 0 6 400 0 / 42 
4 3 7 0 1 400 0 / 42 
2 3 0 3200 20 60 0 / 
2 3 8 4300 2 1 60 0 / ^ 
2 3 8 5400 22 60 0 / 
2 3 7 0 5 400 0 / f 42 
6 3 1 0 8 400 0 / X 42 
6 3 7 0 3 400 0 / / 42 
7 3 1 0 4 400 0 / y 4 2 
7 3 7 0 7 400 0 / f 4 2 

Simply remove "42" from last column 

Adding Detectors 
1 3 a o 2 400 0 42 
4 3 1 0 9999 10 0 4 2 * 

•This card i s included as a work around for a programming error i n TSIS. 
Do not remove. 

4 3 8 3200 26 60 0 42 
4 3 8 4300 27 60 0 42 
4 3 8 5400 28 60 0 42 
4 3 8 0 6 400 0 42 
4 3 7 0 1 400 0 42 
2 3 8 3200 20 60 0 42 
2; 3 8 4300 21 60 0 42 
2 3 B 5400 22 60 0 42 
2 3 7 0 5 400 0 42 
6 3 1 0 8 400 0 42 
6 3 7 0 3 400 
6 3 8 1000 10 60 0 42 
7 
7 

3 
3 

1 0 
7 0 

4 
7 

400 
400 0 42 

Example: Adds a 6'detector across all lanes 100 ft upstream of 
stop bar on NB approach. Label as Detector 10. 

DON'T FORGET TO CHANGE .INI File !!! 



Adding Detector-Changing .INI File 
NumberOfMappedDetectors = 16 
MappedDetector[1] 
MappedDet ector[2] 
MappedDetector[3] 
MappedDetector[4] 
MappedDetector[5] 
MappedDetector[6] 
MappedDetector[7] 
MappedDetector[8] 
MappedDetector T 91 

SimulationDetector[1] • 
SimulatioiiDetector [2]-
SimulationDetector[3]-
SimulationDetector[41 
SimulationDetector[5] • 
SimulationDetector[6] • 
SimulationDetector[7] • 
SimulationDetector[81 -
SimulationDetectorT91 • 

>RealDetector[1] 
>RealDetector[2] 
>RealDe t ec t or [ 3 ] 
>RealDetector[4] 
>RealDetector[5] 
>RealDe t ec t or [ 6 ] 
>RealDetector[7] 
>RealDe t ec t or[8] 
>RealDetactorm 

MappedDetector [10] - S i m u l a t i o n D e t e c t o r [ 1 0 ] - > R e a l D e t e c t o r [ I 
MappedDetector[11] 
MappedDetector[12] 
MappedDetector[13] 
MappedDetector[14] 
MappedDetector[15] 
MappedDetector[16] 
MappedDetector [ 17 ] 
MappedDetector [18] 

SimulationDetector[11] -
SimulationDetector[12] -
SimulationDetector [20] • 
SimulationDetector [21] -
SimulationDetector [22] • 
SimulationDetector [26] • 
SimulationDetector[27] -
SimulationDetector [28] -

>RealDetector[11] 
>RealDetector[12] 
>RealDetector[2] 
>RealDetector[2] 
>RealDetector[2] 
>RealDetector[6] 
>RealDetector[6] 
>RealDetector[6] 

• 

Changing Multi-Loop Spacing 
2 3 8 0 2 400 0 
4 3 1 0 9999 10 0 

"This card i s included as a work around for a programming error in 
Do not remove. 

4 3 8 26 60 0 
4 3 8 27 60 0 
4 3 8 28 60 0 
4 3 8 0 6 400 0 
4 3 7 0 1 400 0 
2 3 8 20 60 0 
2 3 8 21 60 0 
2 3 8 22 60 0 
2 3 7 0 5 400 0 
6 3 1 0 8 400 0 
6 3 7 0 3 400 0 
7 3 1 0 4 400 0 
7 3 7 0 7 400 0 

42 
42* 

TSIS. 

42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 

• Default spacing for 65 mph 
• Example: change for 60 mph 



Hands-On Practice 

• Add 6x6 loop on NB and S B approaches 
150 ft from stop line 

• Change spacing on dilemma zone loops to 
60 mph 

• Delete stop bar detectors on E B and WB 
through lanes 

• Save as "Pract3 detectors" 

r 
Modifying Geometry 



Geometry -- Card Type 11 
3 7 500 1 010 8004 20 18 30 0 1 1 
4 5 640 2 0100 8002 20 18 65 0 1 1 
2 1 640 2 0100 8 0 0 1 20 18 65 0 1 1 
3 6 500 1 010 8003 20 18 30 0 1 1 
3 4 2000 2 0100 5 20 18 65 0 1 1 
3 2 2000 2 0100 1 20 18 65 0 1 1 
2 3 2000 250 2 1 0100 7 4 6 4 20 18 65 0 1 1 
4 3 2000 250 2 1 0100 6 2 7 2 20 18 65 0 1 1 
s 3 500 250 1 1 010 2 7 4 7 20 18 30 0 1 1 
7 3 500 250 1 1 010 4 6 2 6 20 I B 30 0 1 1 
1 2 640 2 0100 3 20 18 65 0 1 1 
5 4 640 2 0100 3 20 18 65 0 1 1 

8002 5 2 0100 4 20 18 0 1 1 
8001 1 2 0100 2 20 18 0 1 1 
8004 7 1 010 3 20 18 0 1 1 
8003 6 1 010 3 20 18 0 1 1 

Entering Node Card Type 

Departing Node 

Lengths - Card Type 11 (Cont.) 
3 
4 
a 
3 
3 
3 
2 
4 
6 
7 
1 
5 

8002 
8 0 0 1 
8004 
8003 

500 
640 
640 
500 
000 
000 
000 250 
000 250 
500 250 
500 250 
640 
640 

1 
2 
2 
1 
2 
2 
2 1 
2 1 
1 1 
1 1 
2 
2 
2 
2 
1 
1 

010 
0100 
0100 
010 
0100 
0100 
0100 
0100 
010 
010 
0100 
0100 
0100 
0100 
010 
010 

8004 
8002 
8 0 0 1 
8003 

5 
1 

7 4 
6 2 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

30 0 1 1 
65 0 1 1 
65 0 1 1 
30 0 1 1 
65 0 1 1 
65 0 1 1 
65 0 1 1 
65 0 1 1 
30 0 1 1 
30 0 1 1 
65 0 1 1 
65 0 1 1 

0 1 1 
0 1 1 
0 1 1 
0 1 1 

Right-Turn Bay Length 

Left-Turn Bay Length 

Total Link Length 



Number of Lanes -- Card Type 11 
(Cont.) 

3 7 500 1 010 8004 20 18 30 0 1 1 
4 S 640 2 0100 8002 20 18 SS 0 1 1 
2 1 S40 2 0100 8 0 0 1 20 18 65 0 1 1 
3 6 500 1 010 8003 20 18 30 0 1 1 
3 42000 2 0100 5 20 18 65 0 1 1 
3 22000 2 0100 1 20 18 65 0 1 1 
2 32000 250 2 1 0100 7 4 6 4 20 18 65 0 1 1 
4 32000 250 2 1 0100 S 2 7 2 20 18 65 0 1 1 
6 3 500 250 1 1 010 3 7 4 7 20 18 30 0 1 1 
7 3 500 250 1 1 010 4 6 2 6 20 18 30 0 1 1 
1 2 640 2 0100 3 20 18 65 0 1 1 
5 4 640 2 0100 3 20 18 65 0 1 1 

8002 5 2 0100 4 20 18 0 1 1 
8 0 0 1 1 2 0100 2 20 18 0 1 1 
8004 7 1 010 3 20 18 0 1 1 
8003 6 1 010 3 20 18 0 1 1 

Right-Turn Bay 

— Left-Turn Bay 

Through Lanes 

Approach Grade -- Card Type 11 
(Cont.) 



Queue Discharge and Start-up Lost 
Time -- Card Type 11 (Cont.) 

3 
4 
2 
3 
3 
3 
2 
4 
6 
7 
1 
5 

8002 
8001 
8004 
8003 

7 500 
5 640 
1 640 
6 500 
42000 
22000 
32000 250 
32000 250 
3 500 250 
3 500 250 
2 640 
4 640 
5 
1 
7 
6 

1 
2 
2 
1 
2 
2 
2 1 
2 1 
1 1 
1 1 
2 
2 
2 
2 
1 
1 

c: o 
c: oo 
c: oo 
c: o 
c: oo 
o: oo 

8004 
8002 
8001 
8003 

5 
1 

7 4 
6 2 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 

30 
65 
65 
30 
65 
65 
65 
65 
30 
30 
65 
65 

11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 

Queue Discharges and Start
up Lost Time Distribution 
Characteristic Code 

Permitted Movements by Lane -• 
Card Type 11 (Cont.) 

3 
4 
2 
3 
3 
3 
2 
4 
6 
7 

• " i 
5 

8002 
8001 
8004 
8003 

7 500 
5 640 
1 640 
6 500 
42000 
22000 
32000 250 
32000 250 
3 500 250 
3 500 250 
2 640 
4 640 
5 
1 

8004 
8002 
8001 
8003 

S 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 

30 
65 
65 
30 
65 
65 
65 
65 
30 
30 
65 
65 

11 
11 
11 
11 
11 
11 
1 1 
11 
11 
11 
11 
11 
11 
11 
1 1 
11 

Channelization Codes 

SHARED LANES ONLY - NOT NEEDED if turn pockets used!! 



Channelization Codes 
CODE MEANING 

0 (or blank) Unchannelized 
1 Left turn only 

2 Buses only 
3 Closed 
4 Right turn only 
5 Carpool only 
6 Carpools and buses only 
7 Right turns + right diagonal; right turns + through: also right turns + right diagonal + 

through if no other lane allows the through movement 

8 Left turns + left diagonal; left turns + through; also left turns + left diagonal + 
through if no other lane allows the through movement 

9 All movements permitted by the geometry and adjacent lane 

D Diagonal traffic only 
T Through traffic only 

Receiving Nodes -- Card Type 11 
(Cont.) 

3 7 500 1 010 8004 20 18 30 0 11 
4 5 640 2 0100 8002 20 18 65 0 11 
a 1 640 2 oioo 8 0 0 1 20 18 65 0 11 
3 6 500 1 010 8003 20 18 30 0 11 
3 42000 2 0100 5 20 18 65 0 11 
3 22000 2 0100 1 20 18 65 0 11 
2 32000 250 2 1 0100 7 4 6 4 20 18 65 0 11 
4 32000 250 2 1 0100 6 2 7 2 20 18 65 0 11 
6 3 500 250 1 1 010 2 7 4 7 20 18 30 0 11 
7 3 500 250 1 1 010 4 6 2 6 20 18 30 0 11 
1 2 640 2 0100 3 20 18 65 0 11 
S 4 640 2 0100 3 20 18 65 0 11 

S002 5 2 0100 4 20 18 0 11 
8001 1 2 0100 2 20 18 0 11 
8004 7 1 010 3 20 18 0 11 
8003 6 1 010 3 20 18 0 11 

Left-Turns J ^ ^ t Right-Turns 

Throughs 



Opposing Left-Turns -- Card Type 11 
(Cont.) 

3 7 500 1 010 8004 20 18 30 0 1 1 
4 5 £ 4 0 2 0100 8002 20 18 65 0 1 1 
2 1 £ 4 0 2 0100 8 0 0 1 20 18 65 0 1 1 
3 £ 500 1 010 8003 20 18 30 0 1 1 
3 42000 2 0100 5 20 18 65 0 1 1 
3 22000 2 0100 1 20 18 65 0 1 1 
2 32000 250 2 1 0100 7 4 £ 4 20 18 65 0 1 1 
4 32000 250 2 1 0100 £ 2 7 2 20 18 65 0 1 1 
6 3 500 250 1 1 010 2 7 4 7 20 18 30 0 1 1 
7 3 500 250 1 1 010 4 £ 2 6 20 18 30 0 1 1 
1 2 640 2 0100 3 20 18 65 0 1 1 
5 4 £ 4 0 2 0100 3 20 18 65 0 1 1 

8002 5 2 0100 4 20 18 0 1 1 
8 0 0 1 1 2 0100 2 20 18 0 1 1 
8004 7 1 010 3 20 18 0 1 1 
8003 £ 1 010 3 20 I B 0 1 1 

Upstream node for traffic 
opposing left-turn 

Mean Values - Card Type 11 (Cont.) 
3 7 500 1 010 8004 20 18 30 0 1 1 
4 5 640 2 0100 8002 20 18 65 0 1 1 
2 1 640 2 0100 8 0 0 1 20 18 65 0 1 1 
3 6 500 1 010 8003 20 18 30 0 1 1 
3 42000 2 0100 5 20 18 65 0 1 1 
3 22000 - ' *' 0100 1 20 18 65 0 1 1 
2 32000 250 2 1 0100 7 4 6 4 20 18 65 0 1 1 
4 32000 250 2 1 0100 £ 2 7 2 20 18 65 0 1 1 
6 3 500 250 1 1 010 2 7 4 7 20 18 30 0 1 1 
7 3 500 250 1 1 010 4 6 2 6 20 18 30 0 1 1 
1 2 £ 4 0 2 0100 3 20 18 65 0 1 1 
5 4 640 2 0100 3 20 18 65 0 1 1 

8002 5 2 0100 4 20 18 0 1 1 
8 0 0 1 1 a 0100 2 20 18 0 1 1 
8004 7 1 010 3 20 18 0 1 1 
8003 6 1 010 3 20 18 0 1 1 

Start-Up Lost Time 

Queue Discharge Headway 

t 



Link Speeds - Card Type 11 (Cont.) 
3 7 500 1 010 8004 20 18 30 0 11 
4 5 640 2 0100 8002 20 18 65 0 11 
2 1 640 2 0100 8001 20 18 65 0 11 
3 6 500 1 010 8003 20 18 30 0 11 
3 42000 2 0100 5 20 18 65 0 11 
3 22000 2 0100 1 20 I B 65 0 11 
2 32000 250 2 1 0100 7 4 6 4 20 18 65 0 11 
4 32000 250 2 1 0100 6 2 7 2 20 18 65 0 11 
6 3 500 250 1 1 010 2 7 4 7 20 18 30 0 11 
7 3 500 250 1 1 010 4 6 2 6 20 18 30 0 11 
1 2 640 2 0100 3 20 18 65 0 11 
5 4 640 2 0100 3 20 18 65 0 11 

8002 5 2 0100 4 20 18 0 11 
8001 1 2 0100 2 20 18 0 11 
8004 7 1 010 3 20 18 0 11 
8003 6 1 010 3 20 18 0 11 

Desired Free-Flow 
Speed (mph) 

Fields Most Likely to be Changed 
3 
4 
2 
3 
3 
3 
2 
4 
C 
7 
1 
5 

8002 
8001 
8004 
8003 

5 0 0 

6 4 0 

6 4 0 

5 0 0 

0 0 0 

0 0 0 

0 0 0 2 5 0 

0 0 0 2 5 0 

5 0 0 2 5 0 

5 0 0 2 5 0 

1 1 

1 1 

6 4 0 

6 4 0 

) 1 0 

) 1 0 0 

) 1 0 0 

) 1 0 

) 1 0 0 

) 1 0 0 

) 1 0 0 

1100 
n o 
310 
3 1 0 0 

3 1 0 0 

3 1 0 0 

3 1 0 0 

3 1 0 

3 1 0 

8004 
8002 
8001 
8003 

5 
1 

7 4 
6 2 
2 7 
4 6 

3 
3 
4 
2 
3 
3 

20 18 30 0 11 
20 18 65 0 11 
20 18 65 0 11 
20 18 30 0 11 
20 18 65 0 11 
20 18 65 0 11 

4 20 18 65 0 11 
2 20 18 65 0 11 
7 20 18 30 0 11 
6 20 18 30 0 11 

20 I B 65 0 11 
20 18 65 0 11 
20 18 0 11 
20 18 0 11 
20 18 0 11 
20 18 0 11 

In 

Link and Turn Bay Lengths 
Number of Lanes and Bays 
Approach Speeds 
Channelization Codes (possibly) 

Lines where most 
changes will be 
made. 
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Adding Right-Turn Lane 
Example: Add Right-turn lane to NB Approach 

3 7 5 0 0 1 0 1 0 8 0 0 4 2 0 1 8 3 0 0 1 1 

4 5 6 4 0 2 0 1 0 0 8 0 0 2 2 0 1 8 6 5 0 1 1 

2 1 6 4 0 2 0 1 0 0 8 0 0 1 2 0 1 8 6 5 0 1 1 

3 6 5 0 0 1 0 1 0 8 0 0 3 2 0 1 8 3 0 0 1 1 

3 4 2 0 0 0 2 0 1 0 0 5 2 0 1 8 6 5 0 1 1 

3 2 2 0 0 0 2 0 1 0 0 1 2 0 1 8 6 5 0 1 1 

2 3 2 0 0 0 2 5 0 2 1 0 1 0 0 7 4 6 4 2 0 1 8 6 5 0 1 1 

4 3 2 0 0 0 2 5 0 c—s. 2 1 ^ 0 1 0 0 

lfijaio 
1 

6 2 7 2 2 0 1 8 6 5 0 1 1 

6 3 5 0 0 2 5 0 25o)l 
1 ^ 0 1 0 0 

lfijaio 
1 

2 7 4 7 2 0 1 8 3 0 0 1 1 

7 3 5 0 0 2 5 0 ^" £̂l 

1 ^ 0 1 0 0 

lfijaio 
1 4 6 2 6 2 0 1 8 3 0 0 1 1 

Adds Right Turn Lane 

Right-Turn Bay Length 

Adding Dual Left-Turns 
Example: Add Left-turn lane to WB Approach 

3 7 5 0 0 I 0 1 0 8 0 0 4 2 0 1 8 3 0 0 1 1 

4 5 6 4 0 2 0 1 0 0 8 0 0 2 2 0 1 8 6 5 0 1 1 

2 1 6 4 0 0 1 0 0 8 0 0 1 2 0 1 8 6 5 0 1 1 

3 6 5 0 0 0 1 0 8 0 0 3 2 0 1 8 3 0 0 1 1 
3 4 2 0 0 0 2 0 1 0 0 5 2 0 I B 6 5 0 1 1 

3 2 2 0 0 0 2 0 1 0 0 1 2 0 1 8 6 5 0 1 1 

2 3 2 0 0 0 2 5 0 2 A oiobv 7 4 6 4 2 0 1 8 6 5 0 1 1 

4 3 2 0 0 0 2 5 0 ? 0 1 0 0 6 2 7 2 2 0 1 8 6 5 0 1 1 

6 3 5 0 0 2 5 0 1 0 1 0 2 7 4 7 2 0 1 8 3 0 0 1 1 

7 3 5 0 0 2 5 a / i i 0 1 0 > v « 2 6 2 0 1 8 3 0 0 1 1 

Change number of 
lanes in left-turn bay 

NOTE: Destination link also 
need to be changed to 
accept dual lefts 

ALSO NEED TO CHANGE .sdi FILE TO "PROTECTED ONLY" 



Hands-On Practice 

• Add right-turn lane to NB approach 
• Make dual left-turns for WB/EB approach 
• Save as Pract3_Geometry 

39 

r ^ Special Operations 



Pedestrians 
Use Snooper to manually toggle when 
pedestrian calls to controller 
t I li» t * < « 

FT^f &UU Owri iwt lM M & M •* rr t 
i ? i 4 *. c r s A s c o A * t c 

" * > • • • • A 

> - • • « • • • • • • • • • « # > • • • • 

t " « < • • • • • • • • n^ io* . " « g i — < i t u ^ c ^ c ^ o 
- « » » • • • • • • • • I 2 ^ " " l • 

> < * • • • • • • • • feullA « > # R ^ t , _ 5 5 U « « > t 

• •••<>•• ' • • 
> - • • • • • • • • W B - 0 „ » # " " " " t 

« — • • • • • • • • P M I W * * 

) 1 1 S » T w # # 

l ; 3 I S C 7 a • • • • • • •*««••• 
* * ' • • • • • • • • v M l . o « < n , 
^ m i s ( M inniiin ••••••••••• •••• 

^ # # *J> # 9 # # # 
f v j c - • • • • • • • • u it is 20 ?» 2 .*3 2* js ?* 27 :» ?j » yi H 

Click on 
appropriate Fed 

Detector to 
place ped call 
on associated 

with phase 

Preemption 
• Use Snooper to manually toggle when 

preemption to occur 
:i i iii c < ; 

K i a i t w * ( K M v f l A M 

I 2 1 i S C 7 • A 1 C D 

• • • • > • • • • • • • • 
« * - • • • • • • • • A * . • • • • 

— • • • • • • • • 

A ) < « M 
• • • • • • • • 1 2 
• • • • • • • • rmr* # # 

0 " • • • • • • • • SWutfcB # # 

« ~ • • • • • • • • i ^ 6 * C f t 
c ~ » I S W i 

H I M C « M 

1 ? 1 * S 6 T 9V 
1 i 3 4 5 & 

H I M C « M 

1 ? 1 * S 6 T 9V •••••• 
••••••••• 

wet • • • • • • • • 
MOi • • • • • • • • 

I 2 1 4 5 C 7 • S 10 II 12 15 U IS 1C 
• • • • • • • • • • • • • • • • 

••• •••••••••••• 
i ? t « i s x ? i 2 2 2 3 2 * 2 S » 2 T : * r s j o J i x 

Click on 
appropriate 
Preempts to 

place preempt 
call 

Note: High 
Priority 

Preempts only 



Diamonds -Volumes Based On 
Origin/Destinations 

I n t e r c h a n g e 
N u m b e r (Def ined 
in C a r d T y p e 95 

Des t ina t ion 
Node Pa i r C a r d T y p e 96 

Or ig in N o d e Pa i r M o v e m e n t 
P e r c e n t a g e 

Diamonds - Modifying Volumes 
S B F r o n t a g e R o a d 

s-—\ r • • -

1 4 1 2 7 2 10 1 2 5 2 30 1 8 2 30 1 3 2 30 96 

M U - T u r n s L e f t s T h r o u g h R i g h t s 

O r i g i n - S B 
F r o n t a g e 
R o a d ( 4 

. 3 0 % 

@ 
10% 

© 

® 

U-Turn ( 4 - » 1 - » 2 - » 7 ) = 1 0 % 

L e f t s ( 4 - » 1 ^ 2 - » 5 ) = 3 0 % 

T h r o u g h ( 4 - » 1 - » 1 - » 8 ) = 3 0 % 

R i g h t s ( 4 - » 1 - » 2 - » 7 ) = 1 0 % 



Diamonds - Modifying Volumes 
WB Arterial Approach 

1 ( 5 2 ) 2 7 2 30 1 8 2 40 1 3 2 30 96 
V ' Rights Lefts Through 

Origin-WB 
Arterial 

0 © 
30% 

^==m 
40% 

30% 

©—© 

© 

Rights ( 5-»2-»2-»7) = 30% 

Lefts ( 5^2-»2-»7) = 40% 

Through ( 5-»2-»1-»3) = 30% 

Diamonds - Modifying Volumes 
NB Frontage Road 

^^^^"^^^^^"^^^^ ™ ™ • • • " • • • ^ ~^^^^^^^^^^^^^^^^ 
l [ { 2} 2 5 2 30 2 7 2 30 1 3 2 3C 1 8 2 10 96 

Through U-Turns 

Origin- NB 
Frontage 

® 
k30°/c 

, 30% 

® — ® 

© 

Rights ( 6-»2-»2-»5) = 30% 

Through (6-»2-»2-»7) = 30% 

Lefts (6-»2-M-»3)= 30% 

U-Turns (6-»2-»1-»8) = 10% 



Diamonds - Modifying Volumes 
E B Arterial App roach 

- r t t 1 8 2 30 2 5 2 30 2 7 2 40 96 

v — y Righ ts Through Lef ts 

O r i g i n - E B 
Arterial 

Q — < £ 
30% 

© 
40% Rights ( 3->1^1->8) = 30% 

Through ( 3-»1-»2-»5) = 30% £^=0 
Y 30^0 Le f t (3 -»1-»2-»7) = 40% 

© 

Diamonds 

Set Controller in Diamond mode 
Modify .ini file to correct diamond 
configuration 

MappedDetector[13] i 
MappedDetector[14] 
MappedDetector[15] 
MappedDetector[16] 
Mapped Detector[17] 
Mapped Detector[18] 

Simulat ion Detector[20]-
Simulat ionDetector[21]-
Simulat ionDetector[22]-
Simulat ion Detector[26]-
Simulat ion Detector[27]-
Simulat ion Detector[28]-

>RealDetector[ 
>RealDetector[ 
>RealDetector[ 
>RealDetector[ 
>RealDetector[ 
>RealDetector[ 



Questions 



SCHEMATIC AND 
PRINTOUT OF SIMULATION F I L E 

FOR 

STANDARD 4-LEG INTERSECTION 



SCHEMATIC OF E X A M P L E OF STANDARD 4 - L E G INTERSECTION WITH MULTI-LOOP D E T E C T O R S 



S C H E M A T I C O F E X A M P L E O F S T A N D A R D 4 - L E G I N T E R S E C T I O N W I T H M U L T I - L O O P D E T E C T O R S (CONT.) 

A P P R O A C H V O L U M E AND TURNING P E R C E N T A G E S 

m> V | , M . 

0% Trucks 
30 mph 

I 
20% 60% 20% 

J | L 
10% 

D E T E C T O R D E T A I L S 

Detector 
Name Size 

Associated 
Phase 

Operation 
Mode 

Distance 
Trom Stop 

Bar Function 

D1 fj'x-ur 4>1 Presence 0' < fill S 1 xtenrl 

D2 6'x40' <t>2 Presence 0' Call & Extend 

D3 6'x40' <t>3 Presence 0' Call 8. extend 

D4 6'x40' 4>4 Presence 0' Call & Extend 

DS 6'x40' 4)5 Presence 0' Call & Extend 

D6 6'x40' <*6 Presence 0' Call & Extend 

D7 6'x40' 4)7 Presence c Call & Extend 

D8 6'x40' 4>8 Presence 0' Call & Extend 

D20 6'x6' i? Presence 320' Call & Extend 

D21 BW 4>2 Presence 430' Call & Extend 

D22 6'x6' 4>2 Presence 540' Call & Extend 

D26 6'x6' 4>6 Presence 320' Call & Extend 

027 6'x6' 4>6 Presence 430' Call & Extend 

D28 6'x6' :::(- Presence 540' Call & Extend 
200 vph, 

0% Trucks 
30 mph 



CORSIM SIMULATION F I L E F O R STANDARD, 4 - L E G I N T E R S E C T I O N 
Created by TSIS Wed Jan 29 09:27:16 2003 from TNO Ve r s i o n 52 
ITRAF 2.6 
Th i s i s a t e s t c o n f i g u r a t i o n for algorithm t e s t i n g , 

The link-node diagram i s shown below: 

8004 
I 
I 
7 

8001-

8003 

4- -8002 

L i n k (2,3) and (3,4) are 2000' long; l i n k s (1,2) and (4,5) are 640' long 

Nodes 2 and 4 were included to i n v e s t i g a t e the e f f e c t s of r e l a t i v e l y 
nearby i n t e r s e c t i o n s (sometime i n the f u t u r e ) . 

12345678 1 2345678 2 2345678 3 2345678 4 2345678 
11 26 0 

5 2345678 6 2345678 7 234567 
0 

7529 1 0 3 7981 0000 21 3 800 7729 
900 

60 
0 0 0 0 0 0 0 0 0 0 1 d60out 
3 7 500 1 010 8004 20 18 30 0 
4 5 640 2 0100 8002 20 18 65 0 
2 1 640 2 0100 8001 20 18 65 0 
3 6 500 1 010 8003 20 18 30 0 
3 42000 2 0100 5 20 18 65 0 
3 22000 2 0100 1 20 18 65 0 
2 32000 250 2 1 0100 7 4 6 4 20 18 65 0 
4 32000 250 2 1 0100 6 2 7 2 20 18 65 0 
6 3 500 250 1 1 010 2 7 4 7 20 18 30 0 
7 3 500 250 1 1 010 4 6 2 6 20 18 30 0 
1 2 640 2 0100 3 20 18 65 0 
5 4 640 2 0100 3 20 18 65 0 

8002 5 2 0100 4 20 18 0 
8001 1 2 0100 2 20 18 0 
8004 7 1 010 3 20 18 0 
8003 6 1 010 3 20 18 0 

3 7 100 
4 5 100 
2 1 100 
3 6 100 
3 4 100 
3 2 100 
2 3 20 60 20 0 
4 3 20 60 20 0 
6 3 20 60 20 0 
7 3 20 60 20 0 
1 2 100 
5 4 100 

8002 5 100 
8001 1 100 
8004 7 100 
8003 6 100 

1 
2 

28001 
3 1 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1 
2 
3 
4 
5 

11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
35 
35 



4 
5 
6 
7 
1 11 
2 11 
4 11 
5 11 
6 11 
7 11 
2 3 
4 3 

3 5 
48002 
38003 
38004 

2 
9999 

400 
10 

35 
35 
35 
35 
36 
36 
36 
36 
36 
36 
42 
42 T h i s c; r d i s 

i n c l u d e d as a work around f o r a programming e r r o r i n T S I S . Do not remove. 
4 3 8 3200 26 60 0 42 
4 3 8 4300 27 60 0 42 
4 3 8 5400 28 60 0 42 
4 3 8 0 6 400 0 42 
4 3 7 0 1 400 0 42 
2 3 1 0 9998 10 0 42 T h i s ci r d i s 

i n c l u d e d as a work around f o r a programming e r r o r i n T S I S . Do not remove. 
2 3 8 3200 20 60 0 
2 3 8 4300 21 60 0 
2 3 8 5400 22 60 0 
2 3 7 0 5 400 0 
6 3 1 0 8 400 0 
6 3 7 0 3 400 0 
7 3 1 0 4 400 0 
7 3 7 0 7 400 0 
2 3 8 0 2 400 0 

42 
42 
42 
42 
42 
42 
42 
42 

3 2 3 6 3 4 3 7 3 0 2 43 
8004 7 200 0 0 100 50 
8002 5 700 10 0 100 50 
8001 1 700 10 0 100 50 
8003 6 200 0 0 100 50 

9 14 100 0 0 0 25 350 58 
3 16 100 0 0 0 75 350 58 

79 87 92 95 98 102 105 108 113 121 147 
0 170 

8004 13440 21800 195 
8002 16180 20800 195 
8001 10700 20800 195 
8003 13440 19800 195 

1 10800 20800 195 
2 11440 20800 195 
3 13440 20800 195 
4 15440 20800 195 
5 16080 20800 195 
6 13440 20300 195 
7 13440 21300 195 
1 0 0 210 



SCHEMATIC AND 
PRINTOUT OF SIMULATION F I L E 

FOR 

STANDARD T-INTERSECTION 



S C H E M A T I C O F E X A M P L E O F T - I N T E R S E C T I O N W I T H M U L T I - L O O P D E T E C T O R S 

D22-Q D21-Q D20-Q 

D 2 2 - Q D 2 1 - Q D 2 0 - Q 

A P P R O A C H VOLUME AND TURNING P E R C E N T A G E S 

BO 700 vph 8 Q % ^ ^ ^ 
10% Trucks 

75mph 2 0 % — 1 * 01 I 20% 
f $ 3 08 » 

* i r 
50% 50% 

200 vph. 
0% Trucks 

JO mph 

1 - D26 H - D27 Q - D28 

H - D26 ^ ] - D27 ~ | • D28 

D E T E C J O R D E T A I L S 

Detector 
Name Size 

Associated 
Phase 

Operation 
Mode 

Distance 
From Stop 

Bar Function 

D1 6'x40' 0 1 Presence 0' Call & Extend 

02 6'x40' 4>2 Presence 0' Call & Extend 

0 3 6'x40' 4>3 Presence 0" Call & Extend 

0 6 6'x40' *6 Presence 0' Call & Extend 

D8 6'x40' C8 Presence 0' Call & Extend 

D20 6'x6' <t2 Presence 350' Call & Extend 

D21 6'x6' <I>2 Presence 475' Call & Extend 

D22 6'x6' <t>2 Presence 600' Call & Extend 

l)2i. 6'x6 - ;i> Presence 350' Call & Extend 

D27 6'x6' :•(; Presence 475' Call & Extend 

D28 6'x6' 0 6 Presence 600' Call & Extend 



CORSIM SIMULATION F I L E F O R T-INTERSECTION 

Created by T S I S Wed Jan 29 09:27:16 2003 from TNO Version 52 
ITRAF 2.6 
T h i s i s a t e s t c o n f i g u r a t i o n f or algorithm t e s t i n g . 

The link-node diagram i s shown below: 

8001 1 2 3 4---5 8002 

8003 

Li n k (2,3) and (3,4) are 2000' long; l i n k s (1,2) and (4,5) are 640' long 

Nodes 2 and 4 were included to i n v e s t i g a t e the e f f e c t s of r e l a t i v e l y 
nearby i n t e r s e c t i o n s (sometime i n the f u t u r e ) . 

12345678 1 2345678 2 2345678 3 2345678 4 2345678 5 2345678 
11 26 0 

1 0 3 7981 0000 21 3 800 

6 2345678 7 234567 
0 

7729 7529 
900 

0 
4 
2 
3 
3 
3 
2 
4 
6 
1 
5 

8002 
8001 
8003 

4 
2 
3 
3 
3 
2 
4 
6 
1 
5 

8002 
8001 
8003 

1 
2 
4 
5 
6 
1 
2 
4 
5 
6 
2 
4 

0 
5 640 
1 640 
6 500 
42000 
22000 
32000 
32000 

60 
0 

500 
640 
640 

0 
250 
250 

0 
20 
50 

100 
100 
100 
100 
100 
80 
80 
0 

100 
100 
100 
100 
100 

28001 
3 1 
3 5 
48002 
38003 

20 
0 

50 

11 
11 
11 
11 
11 

2 
9999 

400 
10 

0 0 0 0 0 1 d60out 5 
0100 8002 20 18 70 0 11 
0100 8001 20 18 70 0 11 
010 8003 20 18 30 0 11 
0100 5 20 18 70 0 11 
0100 1 20 18 70 0 11 
0170 4 6 4 20 18 70 0 11 
0100 6 2 2 20 18 70 0 11 
014 2 4 20 18 30 0 11 
0100 3 20 18 70 0 11 
0100 3 20 18 70 0 11 
0100 4 20 18 0 11 
0100 2 20 18 0 11 
010 3 20 18 0 11 

21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
35 
35 
35 
3 5 
35 
36 
36 
36 
36 
36 
42 
42 T h i s card i s 

included as a work around for a programming e r r o r i n TSIS. Do not remove. 



2 3 8 3500 20 60 0 42 
2 3 8 4750 21 60 0 42 
2 3 8 6000 22 60 0 42 
4 3 8 3500 26 60 0 42 
4 3 8 4750 27 60 0 42 
4 3 8 6000 28 60 0 42 
4 3 7 0 1 400 0 42 
4 3 8 0 6 400 0 42 
6 3 1 0 8 400 0 42 
6 3 7 0 3 400 0 42 
3 2 3 6 3 4 3 0 2 43 

8002 5 700 10 0 100 50 
8001 1 700 10 0 100 50 
8003 6 200 0 0 100 50 

9 14 100 0 0 0 25 350 58 
3 16 100 0 0 0 75 350 58 

79 87 92 95 98 102 105 108 113 121 147 
0 170 

8002 16180 20800 195 
8001 10700 20800 195 
8003 13440 19800 195 

1 10800 20800 195 
2 11440 20800 195 
3 13440 20800 195 
4 15440 20800 195 
5 16080 20800 195 
6 13440 20300 195 
1 0 0 210 



SCHEMATIC AND 
PRINTOUT OF SIMULATION F I L E 

FOR 

WIDE DIAMOND INTERCHANGE 



SCHEMATIC OF E X A M P L E OF WIDE DIAMOND INTERCHANGE WITH MULTI-LOOP D E T E C T O R S 

-D28 

-D27 

-D26 

S T - ° ro o) m 
CD C r 

0) 

/ . 
Q 

D 0 D 

01 

D10 
• D10~ 
D1 

• 01 ~ 

-1 -D9 
J 

D 1 1 _ 

on" 
* 2 

atr 
Z 

Bay Length = 
250' 

Z _ D 5 -

~ D 5 - " 

r , q D 1 4 -

D 1 3 4 
Ll D H -II 

S ? £ b <j O) m CO c i -
0> T 

h Bay Length > 
250' 

Intersection 
Spacing = 1200' 

D20 

D21 

D22 



S C H E M A T I C O F E X A M P L E O F W I D E D I A M O N D I N T E R C H A N G E W I T H M U L T I - L O O P D E T E C T O R S (CONT.) 

A P P R O A C H V O L U M E A N D T U R N I N G P E R C E N T A G E S 

4 0 0 v p h . 
0 % T r u c k s 

6 5 m p h 

I 
3 0 % 3 0 % 4 0 % 

J J L 
4 0 0 v p h 

0 % T r u c k s « 
40 m p h 

7 0 % 

30 1 

5 5 % | 
4 5 % ' 

• 4 5 % 
| 5 5 % 

t _ 

! r *1 
4 0 % 3 0 % 3 0 % 

D E T E C T O R D E T A I L S 

4 0 0 v p h , 
0 % T r u c k s 

6 5 m p h 

D e t e c t o r 
N a m e S i z e 

O p e r a t i o n 

M o d e 

D i s t a n c e 
F r o m S t o p 

B a r F u n c t i o n 

D 1 6 ' x 4 0 ' P r e s e n c e 0 ' C a l l & E x t e n d 
IY,> 6 ' x 6 ' P r e s e n c e 1 5 0 ' C a l l & E x t e n d 

D 5 6 ' x 4 0 ' P r e s e n c e 0 ' C a l l & E x t e n d 
D 6 6 ' x 6 ' P r o w r r - 1 5 0 ' C a l l & E x t e n d 
D 9 6 ' x 6 ' P r e s e n c e 1 5 0 ' C a l l & E x t e n d 

D 1 0 6 ' x 4 0 ' P r o s o n c u 0 ' C a l l & E x t e n d 
D 1 1 6 ' x 4 0 ' P r o s o n c n 0 ' C a l l & E x t e n d 
D 1 2 6 ' x 4 0 ' P r f s o r c f i 0 ' C a l l & E x t e n d 
D 1 3 6 ' x 6 ' P r e s e n c e 1 5 0 ' C a l l & E x l o n d 
D 1 4 6 ' x 4 0 ' P r e s o i t-fi 0 ' C a l l & E x t e n d 
D 1 5 6 ' x 4 0 ' P r e s e n c e Of C a l l & E x t e n d 
D 1 6 6 ' x 4 0 ' P r e s e n c e 0 ' C a l l & E x l o n d 
D 2 0 6 ' x 6 ' P r e s e n c e 3 2 0 ' C a l l & E x t e n d 
D 2 1 6 ' x 6 ' P r e s e n c e 4 3 0 ' C a l l & E x t e n d 
D 2 2 6 ' x 6 ' P r e s e n c e 5 4 0 ' C o l l & E x t e n d 
D 2 6 6'XS P r e s e n c e 3 2 0 ' C a l l & E x t e n d 
D 2 7 6*x6 ' P r e s e n c e 4 3 0 ' C a l l & E x t e n d 
D 2 8 6 ' x 6 ' P r e s e n c e 5 4 0 ' C a l l & E x t e n d 

3 0 % 

7 0 % 

4 0 0 vph 
OX T r u c k s 
4 0 m p h 



CORSIM SIMULATION F I L E F O R WIDE DIAMOND INTERCHANGE WITH MULT-
LOOP D E T E C T O R S 

[ 8 0 0 3 ] 
I 

( 4 ) 

[ 8 0 0 5 ] 
I 

( 7 ) 

[ 8 0 0 1 ] — ( 3 ) - ( ! ) • • ( 2 ) - •(5) —[8002] 

( 8 ) 
I 

[ 8 0 0 6 ] 

( 6 ) 

[ 8 0 0 4 ] 

S r i n i v a s a S u n k a r i 
1 0 

3600 
7 9 8 1 

06 28 
10000 

0 5 T T I 
31200 7111 7 5 8 1 

60 

1 21200 250 2 2 T T 7 5 5 15 15 40 1 11 
1 3 600 2 9 8 0 0 1 15 15 40 1 11 
1 8 600 2 T T 8006 15 15 40 11 
2 11200 250 2 2 T T 8 3 3 15 15 40 1 11 
2 5 600 2 9 8002 15 15 40 11 
2 7 600 2 T T 8005 15 15 4 0 11 
3 1 600 2 7 T 2 8 15 15 40 11 
4 1 600 150 2 1 T 8 2 8 3 15 15 65 0 11 
5 2 600 2 7 T 1 7 15 15 40 11 
6 2 600 150 2 1 78 1 7 5 15 15 65 11 

8 0 0 1 3 2 1 15 15 0 1 1 
8002 5 2 2 15 15 0 1 1 
8003 4 2 1 15 15 0 1 1 
8004 6 2 2 15 15 0 11 

00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

1 
2 
3 
4 
5 

1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 

8 0 0 1 3 1 0 0 
8 0 0 2 5 1 0 0 
8 0 0 3 4 1 0 0 
8 0 0 4 6 100 

21 
21 
21 
2 1 

1 8 0 0 1 
8 0 0 3 

2 8 0 0 2 
8 0 0 4 

2 
1 

35 
35 
35 
35 
35 
35 

3 11 
4 1 
5 11 
6 1 
7 1 
8 1 

36 
36 
36 
36 
36 
36 

1 2 67 0 5 4 0 0 0 
1 2 12 0 14 4 0 0 0 
1 2 12 1 5 0 0 13 60 0 
2 1 67 0 1 4 0 0 0 
2 1 12 0 10 4 0 0 0 

42 
42 
42 
42 
42 



1 

2 1 12 1500 9 60 0 
4 1 1 0 9999 10 0 

i n c l u d e d a s a work around for a programming 
4 1 8 3200 26 60 0 
4 1 8 4300 27 60 0 
4 1 8 5400 28 60 0 
4 1 8 0 12 400 0 
3 1 12 0 11 400 0 
3 1 12 1500 2 60 0 
5 2 12 0 15 400 0 
5 2 12 1500 6 60 0 
6 2 1 0 9999 10 0 

i n c l u d e d a s a work around for a programming 
6 2 8 3200 20 60 0 
6 2 8 4300 2 1 60 0 
6 2 8 5400 22 60 0 
6 2 9 0 16 400 0 

1 3 1 4 1 2 1 
2 6 2 5 2 1 2 

f l a g 

8001 3 400 
8002 5 400 
8003 4 400 
8004 6 400 

8001 3 100 15 200 30 300 45 400 60 
8002 5 100 15 200 30 300 45 400 60 
8003 4 100 15 200 30 300 45 400 60 
8004 6 100 15 200 30 300 45 400 60 

Do not remove. 

42 
42 T h i s 

42 

Do not remove. 

2 43 
2 43 

50 
50 
50 

53 
53 
53 
53 

c e r d i s 

42 
42 T h i s 

42 
42 

c a r d i s 

C o l 7 7 2 t o 

1 2 1 1 2 
1 1 8 

1 4 1 2 7 
1 5 2 2 7 
1 6 2 2 5 
1 3 1 1 8 

0 

1 1800 1000 
2 3000 1000 
3 1200 1000 
4 1800 1600 
5 3600 1000 
6 3000 400 
7 3000 1600 
8 1800 400 

8001 900 1000 
8002 3900 1000 
8003 1800 1900 
8004 3000 100 
8005 3000 1900 
8006 1800 100 

10 
30 
30 
30 

30 
40 
30 
30 

30 
30 
30 
40 

2 30 

10 

95 
95 

96 
96 
96 
96 

170 

195 



SCHEMATIC AND 
PRINTOUT OF SIMULATION F I L E 

FOR 

TIGHT DIAMOND INTERCHANGE 



S C H E M A T I C O F E X A M P L E O F T I G H T D I A M O N D I N T E R C H A N G E W I T H M U L T I - L O O P D E T E C T O R S 

- D28 

-D27 

- D26 



S C H E M A T I C O F E X A M P L E O F T I G H T D I A M O N D I N T E R C H A N G E W I T H M U L T I - L O O P D E T E C T O R S (CONT.) 

A P P R O A C H V O L U M E AND T U R N I N G P E R C E N T A G E S 

400 vpli. 
0% Trucks 

65 mph 

I 
30% 3 0 % 4 0 % J \ L 

') i 

0% Trucks 
65 mph 

D E T E C T O R D E T A I L S 

Detector 
Name Size 

Operation 
Mode 

Distance 
From Stop 

Bar Function 
D1 ê o1 Presence (V Call S Extend 
D2 6'x6' Presence 150' Call & Extend 
D5 6'x40' Presence 0' Cal l & Extend 
D6 6'x6' Presence 150' Call 5 Extend 
D9 6'x6' Presence 150' Cal l & Extend 

D10 6'x40' Presence 0' Cal l & Extend 
D11 6'x40' Presence 0' Cal l & Extend 
D12 6'x40' Presence 0' Cal l & Extend 
D13 6'x6' Presence: 150' Call & Extend 
D 1 4 6'x40' Presence 0' Cal l & Extend 
D15 6'x40' P rcserno 0' Cal l & Extend 
D16 6'x40' Presence 0' Call & Extend 
D20 6'x6' Presence 320' Call & Extend 
D21 6'x6' Presence 430' Call & Extend 
D22 6'x6' Presence 540' Cal l & Extend 
D26 6'x6' Presrii '::*: 320' Cal l & Extend 
D27 6-x6' Presence 430' Cal l & Extend 
D28 6'x6' Presence 540' Cal l & Extend 



CORSIM SIMULATION F I L E F O R T I G H T DIAMOND INTERCHANGE WITH 
MULT-LOOP D E T E C T O R S 

[8001] — ( 3 ) -

S r i n i v a s a S u n k a r i 
1 0 3 

3600 
60 

7981 

[8003] I 
(4) 

(!)• 

(8) 

[8006] 

[8005] I 
(7) 

(2)-

(6) 
I 

[8004] 
06 28 05TTI 
10000 31200 

•{5> — [ 8 0 0 2 ] 

7111 7581 

00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
1 
2 
3 
4 
5 

1 2 300 100 2 1 T8 7 5 5 15 15 40 11 11 
2 1 300 100 2 1 T8 8 3 3 15 15 40 11 i : 

1 3 600 2 9 8001 15 15 40 11 n 
1 8 600 2 TT 8006 15 15 40 11 n 
2 5 600 2 9 8002 15 15 40 11 n 
2 7 600 2 TT 8005 15 15 40 11 n 
3 i _ 600 2 7T 2 8 15 15 40 11 n 
4 1 600 150 2 1 T8 2 8 3 15 15 65 11 n 
5 2 600 2 7T 1 7 15 15 40 11 n 
6 2 600 150 2 1 78 1 7 5 15 15 65 11 n 

8001 3 2 1 15 15 0 11 n 
8002 5 2 2 15 15 0 11 n 
8003 4 2 1 15 15 0 11 l i 
8004 6 2 2 15 15 0 11 l i 

8001 3 100 21 
8002 5 100 21 
8003 4 100 21 
8004 6 100 21 

3 18001 35 
4 8003 35 
5 28002 35 
6 8004 35 
7 2 35 
8 1 35 

3 11 36 
4 1 36 
5 11 36 
6 1 36 
7 1 36 
8 1 36 

400 
400 

42 F o r 4 phase 
42 For 4 phase 

1 2 12 0 14 400 0 42 



1 2 12 1500 13 60 0 42 
2 1 12 0 10 400 0 42 
2 1 12 1500 9 60 0 42 
4 1 1 0 9999 10 0 42 

included as a work around f o r a programming e r r o r i n TSIS Do not remove 
4 1 8 3200 26 60 0 42 
4 1 8 4300 27 60 0 42 
4 1 8 5400 28 60 0 42 
4 1 8 0 12 400 0 42 
3 1 12 0 11 400 0 42 
3 1 12 1500 2 60 0 42 
5 2 12 0 15 400 0 42 
5 2 12 1500 6 60 0 42 
6 2 1 0 9999 10 0 42 

included as a work around f o r a programming e r r o r i n TSIS Do not remove 
6 2 8 3200 20 60 0 42 
6 2 8 4300 21 60 0 42 
6 2 8 5400 22 60 0 42 
6 2 9 0 16 400 0 42 

1 3 1 4 1 2 1 0 2 43 
2 6 2 5 2 1 2 0 2 43 

f l a g 

8001 3 400 50 
8002 5 400 50 
8003 4 400 50 
8004 6 400 50 

8001 3 100 15 200 30 300 45 400 60 0 53 
8002 5 100 15 200 30 300 45 400 60 0 53 
8003 4 100 15 200 30 300 45 400 60 0 53 
8004 6 100 15 200 30 300 45 400 60 0 53 

1 2 1 1 2 4 1 5 2 2 5 6 2 1 3 3 1 2 7 95 
1 1 8 95 

1 4 1 2 7 2 10 2 5 2 30 1 8 2 30 1 3 2 30 96 
1 5 2 2 7 2 30 1 8 2 40 1 3 2 30 96 
1 6 2 2 5 2 30 2 7 2 30 1 3 2 30 1 8 2 10 96 
1 3 1 1 8 2 30 2 5 2 30 2 7 2 40 96 

0 170 

1 1800 1000 195 
3 1200 1000 195 
4 1800 1600 195 
8 1800 400 195 

T h i s card i s 

T h i s card i s 

Col77 to 

2 2100 1000 195 For 4 phase 
5 2700 1000 195 For 4 phase 
6 2100 400 195 For 4 phase 
7 2100 1600 195 For 4 phase 

8001 900 1000 195 
8002 3000 1000 195 
8003 1800 1900 195 
8004 2100 100 195 
8005 2100 1900 195 
8006 1800 100 195 

1 210 



TxDOT D E T E C T O R LAYOUT 

FOR 

HIGH SPEED APPROACHES 



Extension 

rfj a • a - ' 
f 6x40 350- 475 600 1.2 r Detector Placement, 70 mph 

1.4 

p n ~o • 
*6x40 320 430 540 1.2 
I Detector Placement, 65 mph 

F T ~ ~ ~ Q T • o 
'6x40 275 375 47S 

Detector Placement, 60 mph 

E5 a • " " 
6 x 40 225 320 415 

Detector Placement, 55 mph 

tr • a 
'6x40 220 350 

Detector Placement, 50 mph 

Ezi • • 
6x40 210 330 

1.2 

2.0 

2.0 

Detector Placement, 45 mph 



Link-Node Structure 

@_Q_0 


