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Purpose of Workshop 
• Demonstrate HITL capabilities 
• Show default files 

T-Intersection 
4-leg 
Diamond 

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

• Special Cases 



Elements of HITL 

Simulation Software 

Detector 
actuations 

Controller 
Interface 
Device 

Controller Hardware 

Phase 
indications 

CID 

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 namelll 
Example: "Example_diamond.trf" must have 
corresponding ' Example_diamond.sdr file 

Look at files 

• HITL CID .ini file 
• T S I S CORSIM .sdi file 
• T S I S CORSIM .trf file 



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) 



Step l . Running CID Interface 
Program (cont.) 

Green Light means CID 
communicating with Controller 

fjrtr liilnl.il 

Contmteti • 

I D V P 3 Pol interval (ms): flOO 

If you click on "Status" 

Ort-otalD: & 3 

T t m 

C)*l«L*iflth it CvctoTnxr !b~" ~ Sync T im fl""" 

Hwt Cvartafn 
1 2 3 4 9 G 7 0 A f l C O 

w o « o o o « o o 
y * . 

G * « • • • • 
o» • : : • • 

• • • • • • • • i 2 
C-*A FwcdClt # • 

O * • • • • • • • • MW! # # 
SaU # # # # # # # # I £ £ 

N M M 
1 2 3 4 3 B 7 S 3 10 r 12 13 H 15 16 
• 

or • • • # # # # # • • # # # # • # 
17 IB 19 20 T 22 23 24 25 26 2? 27 2S 30 31 32 

- _ - ; - r- -. -- -;' . — r- •-• • 

5 

http://liilnl.il/


Step 2 
^ *"< 
asazi 3 1 . 

Running Snooper 

• "Start" 

• "All Programs" 
• "Hardware-in-
the-Loop" Folder 

• "Snooper" Icon 

Step 2. Running Snooper (cont.) 
° ? Scooppf 

ConMtalt): fT' J$ ." 
P h M S U u t ~ hp Slate ' 

1 2 3 4 5 6 7 8 A B C 0 

fted o « o o o » o o n«> • • • • 
Y e h » •••••••• •••• 
Glosn • o * « « o « » Gres. • • • • 

DonXWhk • o « o « o « o ftru S:*tu* 
PedCte* •••••••• 1 2 

Wall •••••••• Statu*BiiA # # 

On • •:>••••:•• StaiutSitB 

Ne*t •••••••• Status Bit C # # 

C t a * o t o o « « » o H^OTPt* ' 

P h m C M 
1 2 3 4 5 6 

P h m C M 
1 2 3 « 5 6 7 8 

• 
© 

Bmfl . . . 
1 Z 

Force Off # # 
fled Rest # # 

Max Inhbit # # 
No Red Clear # # 
Pad Recycle 0 # 

Slop Tire 0 £ 

Mwll # # 

I/O Mode # # • 

m 
inteival Advance # 

Met Conliol Enable # 
CdttoNAl # 

CeJtoNAII # 
External Recat # 

Ind Lamo Cortiof • $ 
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w«J.. Re*J Mod** # 
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Omit # # # # # # # # 
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Step 3. Running Simulation 

mtt a4 U > j t v sie* » •• a a 
• j.~ "•:-7."• . ' ' Y.-V. v /". •: ;r t •'.. -• 7.:;:,; v 

w|w§Si'liii • i V. !§» rV-. 

-f***-v=— 
•! • 

. "File" 
• "Open" 
• Navigate to folder and 

• J . • click on ".trf' file 

r ' • ' . . . . j 

TSIS 5.1 B™ - " 
J Tn^-W f ir i( ,-itt.-u-iyi-» 

r-? . • 
1 J >Mtaft SAN 

6Srf':# >u*ia.jj it** - . j t *y* . . . - j «*-••••.I*?***** reWir / w a r 
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Step 3. Running Simulation (Cont.) 

Click on e 
icon to run 
Real-Time 

TSIS 

Step 3. Running Simulation (Cont.) 

Click on 

L?J 
icon to 

start real­
time 

simulation 
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Step 3. Running Simulation (Cont.) 

• * c * « 
i | r j ; * 

•« • • « ' V 

? * . 

Once simulation finishes 
initialization period: 

-

Click on « ;ier Click on « 
—-— —;——— — — • - . -.-

icon to run 
animation 
icon to run 
animation 

- — M K a f f i M t l 

^̂ tt̂ Hfltî t̂fril 

Step 3. Running Simulation (Cont.) 
: JU_! Click on : 



Step 3. Running Simulation (Cont.) 

Hands-On Practice 

• Run Example_4leg_Multiloop.trf 



HHHMHHMHM 

Default TS IS files 

T-intersection 
4-leg intersection 
Diamond 
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Default T-lntersection 

[_ ] - D26 [J - 027 - 028 

0' D 2 B [Z]"027 IT]"028 

D 2 2 - Q 0 2 0 - • 

022-

m«pi 
iJV Tnich* 

75ntph 

^Pf^WMMyQLytJtAHDTVRNJW PERSHnAiHS 

20C wt 
9% ImsM 

Wfnph 

Default 4-leg Intersection 
u 

D22- [~ ] 0 2 1 - P] 020- f j 

0 2 2 - 0 2 1 - r ] D 2 0 - ^ ] 

* 6 § A f 
4" 
3 r * * f 

fcl »7 w » 

h 

[ j - D » I j - 027 j j - 028 

j |- 029 I j - 0 2 7 ] 1-028 



Default 4-Leg Intersection (Cont.) 

700 vph 
•0*4 t rucks* 

65rrpt-

APPBPACPJtQIJJMCJND Tygg!H5.F£SfiE5TA|3GS 

20d«sh. 
0% T ' u * » 

30 n>ph 

2 0 % 60*4 2 0 % J | u 
—I t— Mil 

OfTESJQ-R ATOM 

20% 
ec% 

20% n t r *i I r 
20% 60% 20% 

50% 
2 0 % 

ron-i* 
» 10%Trocfct 

SSmpr1 

20C>ph 
C*. Trucks 

30 mpfi 

ttHimi 
Nam* S i n 

Amcwlw) 
PT>1«8 

Operation 
Mwa 

Distance 
from Stop 

Bar Fur.cSon 

01 fa& 4 1 Presence ff Carl & Extend 

02 6V4C 42 Presence 01 C»fl & cxJerK) 

DJ 6-JI40- 43 Presence Or Call & Extend 

0 * &W 44 Preuence V Ceil & Extend 

OB e-««0' 4 5 Presence tr* Call 8 £jrtt-*j 

Oft 46 Presence Or Cafi 5 Extend 

D- 6'J"JD- 4 7 Presence 0' CfW » fxwrxl 

oe tr»40- 48 Presence <r Cat! 6 ̂ xtarx) 

D20 6'*e' 42 Presence 32ff Call 6 Extend 

021 S W 4 2 Presence 430* Celt S Extend 

D22 eve' 42 Presence 540* Call & Extend 

026 B'JCB' 46 Press nee sar Catl 4 Extend 
027 ft'nB* 4 6 Prwonee 430* Call a Extend 

028 e-jdr £g Presence 5 W Cell a Extend 

Default Diamond Interchange 

m / ' 
sla'a 

[ = > D 1 _ ~ 
• • m 

$3 
z 

* &ay Langih 5 H 
250' 1 

stro­

l l 
• -D" 

07 

m n 
p Saytaflofri-" -* 
' 260-

" Spacing = 1200" 

DOJ 
< 

c t 
I 
1 

" T 3 

I 
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Default Diamond Interchange 
(Cont.) 

APPROACH VOLUWfi AHU TUKNWB P6BCEHTAGES 

*00 vpti 

65 m{* 

• 
3o% act, *oii 

J | L 
« 0 vph 

0% T tw* *" 
4C met' 1̂ 

I — * * " 
| T 

400 vpti 
D& Tnicfc* 
4 0 ^ 

D£I£CIiJR-0£IAJL3 

n I r 
i O * 30%, 

40fl *eh, 
0*. Truck* 

ft5npfi 

Ostttclw •dHWOleii Opwatlori rroin Slop 
Nan* St Mr Pt1»4B M<id* Bar Fuwato'i 
hi " IS ITT" * : PrnjMii'* F C*irAfe«ef*t) 
02 6'» « • 4 2 PrfcwifiM 0' Ca« ft fcrtend 
03 ff* W -43 Prewnc* 0' CSR & Entarhj 
04 &** Iff * * »r»Mme 0 CM ft EaaiKl 
OS 6-n «T 45 PrcwnvB ff Call A Friend 
Ofl 6*" 0 «e Pros*™ a V* Co* 4 Extend 
D7 43' *7 Presence a Cell ft EKtond 
OS 81* 4G' (fl PrasWKs v CjfB & r&dbntj 

D20 ff> iff M PtoirtK* 3 W C*« ft Extend 
Oil ff (B 430' CaRft fcjttend 
02? r •6' «9 Pres*fKe MQ| Call ft Enend 
D » B"i A* •< Pr»mn« 330* CM A E<t»m1 
D2T m ** ** PTHWUCB 4130* Ctrl ft Extend 
D2B ET <• S4 t>TB!iWlte 840' .•M ft ; .!• • 1 

Modifying Default 
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) 

odifying Volumes 



Volume-Related Cards 

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

Type 21 

Flow Rates - Card Type 50 

8004 7 200 0 0 100 50 
8002 5 700 10 0 100 50 
8 0 0 1 1 700 10 0 100 50 
8003 « 200 0 0 100 50 

Card Type 

% Trucks 

Entering Flow Rate (vph) 

Downstream Node 

Upstream Node 



Changing Total Approach Flow 
Rates 

Effects Links 
Entering Network 

0 

© GHD 0 O-O © 
0 Effects Links 

Entering Network 

Changing Total Approach Flow 
Rates 
8004 7 
8003 5 
8 0 0 1 1 
S003 6 

200 
700 
700 
200 

0 0 100 
10 0 100 
10 0 100 

0 0 100 

50 
50 
50 
50 

Entering Flow Rate (vph) 

Example: 
BOOt 7 200 0 0 100 50 
8002 5 10 0 100 50 
8001 1 700 10 0 100 50 
8003 t 200 0 0 100 50 

Changes Total Approach Flow Rate on WB Entering Link to 1200 vph 



Si' 

Changing % Trucks 

s o o t 7 2 0 0 0 0 1 0 0 5 0 

e o o 2 S 7 0 0 1 0 0 1 0 0 5 0 

8 0 0 1 1 7 0 0 1 0 0 1 0 0 5 0 

S 0 0 3 6 2 0 0 0 0 1 0 0 5 0 

% Trucks 

Example: 
8 0 0 4 7 2 0 0 0 0 1 0 0 5 0 
8002 s 700 g 100 5P 
8 0 0 1 1 7 0 0 1 0 0 1 0 0 5 0 

8 0 0 3 c 2 0 0 0 0 1 0 0 5 0 

Changes % Trucks on WB Entering Link to 25% 

Changing Turning Movement 
Percentages 

©-©-© 

Effects Links 
Directly Entering 
Node (Intersection) 

Effects Links 
Directly Entering 
Node (Intersection) 



Turning Movements — Card Type 
21 

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

8002 5 100 21 
S 0 0 1 1 100 21 
8004 7 100 21 
8 0 0 3 6 100 21 

Entering Node Card Type 

Departing Node 

Turning Movements -- Card Type 

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

0002 S 1 0 0 21 
8001 1 1 0 0 21 
8004 7 1 0 0 21 
8003 6 1 0 0 21 

% Left-
Turn 

% Diagonal 

% Right-Turn 

% Through 



Changing Turning Movement 
Percentages 

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

8002 5 100 21 
8 0 0 1 1 100 2 1 
8 0 0 1 7 100 2 1 
8003 6 100 2 1 

These cards describe turning movement 
percentages at the test intersection. 

% 

Changing Turning Movement 
Percentages - Example 

3 7 100 2 1 
4 5 100 2 1 
2 1 100 2 1 
3 « 100 2 1 
3 4 100 2 1 
3 2 100 2 1 
2 a JO ft 31 0 2 1 
4 3 0 2 1 
6 3 20 60 20 i 2 1 
7 3 20 60 20 0 2 1 
1 2 100 2 1 
5 4 100 2 1 

8002 5 100 2 1 
8 0 0 1 1 100 2 1 
8004 7 100 2 1 
8003 « 100 2 1 

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



Hands-On Practice 
APPROACH VOLUME AND TURNING PERCENTAGES 

325 vph. 
5% Trucks 

30 mph 

I 
40% 20% 40% 

1350 vph 
20% Trucks* 

65 mph 

10% 

80% 

10% 

J | L 
—I t 12% 

^ t r 

*i I r 

80% 
8% 

12O0 vph 
I 15% Trucks 

65 mph 

t 
275 vph, 

8% Trucks 
30 mph 

21 

odifying Phasing 



Default ".sdi" File 
* from to turn type contlr 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 turn type contlr 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 
2 

3 
3 

R 
L 

Perm 
Prot 

1 
1 

P2 " o 4 3 T Prot 1 

P2 " o 
4 3 R Perm 1 «o 

P8 
4 
6 

3 
3 

L 
T 

Prot 
Prot 

1 
1 «o P8 6 3 R Perm 1 P8 

6 3 L P+P 1 P3 P8 



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 to t u r n type c o n t l r phai ses 

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 Ol 
2 3 L P+P 1 P5 92 
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 
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Hands-On Practice 
• E-W Protected Only Left-turn 
• N-S Permissive Only Left-turn 

Default: Change t 
from to t u r n type con . l r phases 
7 3 T Prot L P4 
7 3 R Perm I P4 
7 3 L P+P L P7 P4 
2 3 T Prot L P2 
2 3 R Perm t P2 
2 3 L p+p : L P5 P2 
4 3 T Prot 1 P6 
4 3 R Perm P6 
t 3 L P + P ! P I P6 
6 3 T Pr o t 1 P8 
e 3 R Perm 3 PS 
6 3 L P+P ! P3 P8 

• Save as Pract2_Phasing 

from to t u r n typ« c o n t l r phases 
7 3 T Prot 1 P4 
7 3 R Perm 1 F4 
7 3 L 1 P 
2 3 T Prot 1 P2 
2 3 R Perm 1 P2 
2 3 L 1 P5 
4 3 T Prot 1 P6 
4 3 R Perm 1 P6 
4 3 L 1 P I 
6 3 T Prot 1 PS 
6 3 R P«rm 1 P8 
6 3 L 1 P 

Modifying Detectors 



Basic Detector Configuration 
2 3 8 0 2 400 0 42 
1 3 1 0 9999 10 0 43* 

•Th i s card i s included as a work around f o r a programming e r r o r i n T S I S . 
Do not r a nov* t . 

4 3 8 3200 26 60 0 42 
4 3 3 4300 27 60 0 42 
4 3 8 5400 38 60 0 42 
4 3 e 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 3 400 0 43 
4 3 1 0 9999 10 0 12* 

•Th i s c a r d i s i n c luded as a work around f o r a programming e r r o r i n T S I S . 
Do not r a n o v i 

4 3 8 3300 26 60 0* 43 
4 3 8 4300 37 60 43 
4 3 8 5400 38 6 > 0 43 
4 3 8 0 t JTO0 0 43 
4 3 7 . \h$£ 1> ̂ 400 0 43 
2 3 8 3300 60 0 43 
2 3 8 4300 /21 CO 0 43 
3 3 8 5 4 0 0 / 22 60 0 43 
3 3 7 5 400 0 42 
6 3 1 S 0 8 400 0 43 
6 3 7 > * 0 3 400 0 42 
7 3 0 4 400 0 43 
7 3/ 7 0 7 400 0 43 

DO NOT REMOVE THESE LINES !!! 

25 



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

• T h i a c a r d l a i nc luded aa a work around f o r a programming e r r o r i n T 6 X 8 . 
Do nob r«] OOVi t . 

i 3 8 3200 26 60 0 42 
1 3 8 4300 27 60 0 a. 42 
4 3 8 5400 28 60 0 A 42 
4 3 e 0 6 400 \ 42 
4 3 7 0 1 400 " \ 42 
2 3 • 3200 20 60 \ 42 
2 3 8 4300 21 60 0 Ik \ 42 
2 3 8 5400 22 60 0 \ \ 42 
2 3 7 0 5 400 \ 1 k 1 2 

6 3 1 0 8 400 0 \ \ " • 3 7 0 3 400 0 \ \ ** 7 3 1 0 4 400 0 \ \ *2 

7 3 7 0 7 400 \ \ « 

Multi-Loop Detectors for High 
Speed Approach 

Basic Detector Configuration 
2 3 8 0 2 400 0 J t 4 3 

4 3 1 0 9999 10 0 42* 
• T h i a c a r d i > i nc luded aa a work around f o r a programming e r r o r i n T 9 I S 

Do not rei DOV« l . 
4 3 8 3200 26 60 0 1 4 2 

4 3 8 4300 27 60 0 1 1 2 

4 3 I 5400 28 60 0 1 42 
4 3 a 0 6 400 o k 1 42 
4 3 7 0 1 400 0 \ I 4 2 

2 3 8 3200 20 60 0 \ 1 1 3 

2 3 8 4300 21 60 0 \ 1 1 3 

2 3 8 5400 22 CO 0 \ \ *2 

2 3 7 0 5 400 0 \ I 42 
6 3 1 0 8 400 0 \ i 1 42 
6 3 7 0 3 400 0 \ I 42 
7 3 1 0 4 400 0 \ 1 42 
7 3 7 0 7 400 0 ^ < \ I 42 

Long-Loop (40') Stop Bar 
Detectors 



Modifying Detector Configuration 
2 3 a 0 2 400 0 42 
4 3 l 0 9999 10 0 42* 

*Thi» c a r d i s : neludtd M a worX around for a program • l a g error i n TSXS. 
Do not remove 

4 3 8 3200 26 60 0 42 
4 3 8 4300 27 6 3 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 6 3 0 42 
2 3 8 5400 22 6 3 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 

Downstream Node 
1 — Upstream Node 

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

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

*Tuia card l a i ncludad aa a work arot ind for a programming arror I n TSI8. 
Do not r« oova 

4 3 8 32 00 26 60 0 42 
4 3 8 43 00 27 60 0 42 
4 3 a 54 00 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 43 00 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 
( 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 



Deleting Detectors 
3 8 0 3 4 0 0 0 4 2 

I 3 1 a 9 9 9 9 1 0 0 4 2 * 

* T h i • c a r d i s i n c l u d e d a e * w o r k a r o u n d f o r a p r o g r a m i n g e r r o r i n T 8 I S . 
Do n o t r « 

3 

nov< 
S 

I . 

3 3 0 0 3 6 6 0 0 " • 
3 S 4 3 0 0 3 7 6 0 0 

3 8 5 4 0 0 2 8 6 0 0 

3 8 0 6 4 0 0 0 / 4 2 

3 7 0 1 4 0 0 0 f 4 2 
3 8 3 3 0 0 3 0 C O 0 

3 8 4 3 0 0 2 1 6 0 0 / 

3 8 5 4 0 0 2 2 6 0 0 / 

3 7 0 5 4 0 0 0 / f 4 2 

3 1 0 8 4 0 0 o / y 4 2 

3 7 0 3 4 0 0 0 4 2 

3 1 0 4 4 0 0 0 4 2 

7 0 7 4 0 0 o I S 4 2 

Simply remove "42" from last column 

Adding Detectors 
2 3 8 0 2 4 0 0 0 4 2 

4 3 1 0 9 9 9 9 1 0 0 4 2 * 
• T h i l c a r d i a i n c l u d e d a a a w o r k a r o u n d f o r a p r o g r a m m i n g e r r o r i n T 8 I 8 . 

Do n o t r e D O V I 1 . 

4 3 8 3 2 0 0 2 6 6 0 0 4 2 

4 3 8 4 3 0 0 2 7 6 0 0 4 2 

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

4 3 8 0 6 4 0 0 0 4 2 

4 3 7 0 1 4 0 0 0 4 2 

2 3 8 3 3 0 0 2 0 6 0 0 4 2 

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

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

2 3 7 0 5 4 0 0 0 4 2 

6 3 1 0 8 4 0 0 0 4 2 

6 3 7 0 3 4 0 0 tUmKKmmWKHBBKHKHBNBHMWM •aHaflawHaHai 
6 3 a 1 0 0 0 1 0 6 0 0 4 2 

7 3 I 0 4 4 0 0 4 2 
7 3 7 0 7 4 0 0 0 4 2 

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 
NumberOfMappedDetectorB - 18 
MappedDe t a c t o r [ 1 ] • Simula!: ionSe t ec tor [ 1 ] - > R e a l D « t e c t o r [ 1 ] 
MappedDetector[2] • S i m u l a t i o n D e t e c t o r [ 2 ] - > R e a l D e t e c t o r [ 2 ] 
MappedDetector[3] - s i m l a t i o a D e t e c t o r [ 3 ] - > R e a l D e t e c t o r [ 3 J 
MappedDetector[4] • S i m u l a t i o n D e t e c t o r ( 4 ] - > R e a l D e t e c t o r [ 4 ] 
MappedDetector[5] • S i m u l a t i o n D e t e c t o r [ 5 ] - > R e a l D e t e c t o r [ 5 ] 
MappedDetector[6] > S i m u l a t i o n D e t e c t o r [ 6 ] - > R e a l D e t e c t o r [ 6 ] 
MappedDetector[7] a S imu la t ionDe tec to r [71 ->Raa lDa tec to r [7 ] 
MappedDetector[8) • S i m u l a t i o n D e t e c t o r [ 8 ] - > R e a l D e t e c t o r [ 8 ] 
MappedDetactorf91 - g imula t ionDatac torT91->RaalDatac tor r61 
MappedDetector[10] » S imula t ionDe tec to r [10 ] ->Rea lDe tec to r [ ] 
MappedDetector[11] » S i m u l a t i o n D a t a c t o r [ 1 1 ] - > R e a l D e t e c t o r [ 1 1 ] 
MappedDetactor [12] » S imula t ionDe tec to r [12 ] - >RaalDe t ec t o r [12] 
MappedDetector[13] • S i m u l a t i o n D e t e c t o r [ 2 0 ] - > R e a l D e t e c t o r [ 2 ] 
MappedDetector[14] - S i m u l a t i o n D e t e c t o r [ 2 1 ] - > R a a l D a t e c t o r [ 2 ] 
MappedDetactor[15] - S imu la t i onDe tec to r [22 ] ->Rea lDo tec to r [2 ] 
MappedDetactor[16] « S i m u l a t i o n D e t e c t o r [ 2 6 ] - > R e a l D e t e c t o r [ 6 ] 
MappedDetector[17] • S imula t ionDe tec to r [27 ] ->Raa lDe tec to r [6 ] 
MappedDetactor[18] - S l m i l a t i o n D a t a c t o r [ 2 8 ] - > R e a l D e t e c t o r [ $ ] 

Changing Multi-Loop Spacing 
a 3 8 0 2 400 0 42 
« 3 1 0 9999 10 0 42* 

•Thia card i « included aa a work around for a programming arror i n TSXS. 
Do not rw BOV* i . 

4 3 e 26 60 0 42 
4 3 8 27 60 0 42 
4 3 8 28 60 0 42 
4 3 s 0 C 400 0 42 
4 3 7 0 1 400 0 42 
2 3 8 20 60 0 42 
2 3 8 21 60 0 42 
2 3 8 22 60 0 42 
2 3 7 0 5 400 0 42 
e 3 1 0 8 400 0 42 
e 3 7 0 3 400 0 42 
7 3 1 0 4 400 0 42 
7 3 7 0 7 400 0 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" 

Modifying Geometry 



Geometry - Card Type 11 
3 7 500 1 010 8004 20 18 30 0 1 1 
4 5 640 2 0100 8 0 0 2 20 18 65 0 1 1 
2 1 640 2 0100 8 0 0 1 20 I S 65 0 1 1 
3 6 500 1 010 8 0 0 3 20 18 30 0 1 1 
3 4 1000 2 0100 5 20 18 65 0 1 1 
3 2 1000 2 0100 1 20 18 65 0 1 1 
2 3 1000 250 2 1 0100 7 4 6 4 20 18 65 0 1 1 

• 3 2000 250 2 1 0100 C 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 < 20 1 * 30 0 1 1 
1 2 640 2 0100 3 20 18 65 0 1 1 

s 4 640 2 0100 3 20 1 8 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 
S003 6 1 010 3 20 18 0 1 1 

Entering Node Card Type 

Departing Node 

Lengths -- Card Type 11 (Cont.) 
1 010 8004 20 18 30 0 1 1 
2 0100 8 0 0 2 20 18 65 0 1 1 
2 0100 8 0 0 1 20 18 65 0 1 1 
1 010 8 0 0 3 20 18 30 0 1 1 
2 0100 5 20 18 65 0 1 1 
2 0100 1 20 18 65 0 1 1 
2 1 0100 7 4 6 4 20 18 65 0 1 1 
2 1 0100 C 2 7 2 20 18 65 0 1 1 
1 1 010 2 7 4 7 20 18 30 0 1 1 
1 1 010 4 6 2 6 20 18 30 0 1 1 
2 01O0 3 20 18 65 0 1 1 
2 0100 3 20 18 65 0 1 1 
2 0100 4 20 18 0 1 1 
2 0100 2 20 18 0 1 1 
1 010 3 20 18 0 1 1 
1 010 3 20 18 0 1 1 

Right-Turn Bay Length 

Left-Turn Bay Length 

Total Link Length 
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Number of Lanes - Card Type 11 
(Cont.) 

3 7 500 1 010 8004 20 18 30 0 1 1 
4 5 640 a 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 8 0 0 3 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 6 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 2 640 2 0100 3 20 I S 65 0 1 1 
5 4 640 2 o i o o 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 

Right-Turn Bay 

— Left-Turn Bay 

Through Lanes 

Approach Grade -- Card Type 11 
(Cont.) 

3 
4 
2 
3 
3 
3 
2 
4 
C 
7 
1 
5 

8002 
8 0 0 1 
8004 
8003 

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

640 
640 

C 10 
0 100 
0 100 
C 10 
0 100 
0 100 
o i o o 
C 100 
CIO 
C 10 
0 100 
G 100 
C100 
OIOO 
0 10 
o i o 

8004 
8002 
8 0 0 1 
8003 

5 
1 

7 4 
6 2 
2 7 
4 6 

3 
3 
4 
2 
3 
3 

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

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

20 18 
20 18 
20 
20 

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

% Grade 



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

3 
* 
2 
3 
3 
3 
a 
4 
6 
7 
1 
5 

8003 
8001 
8001 
8003 

7 500 
5 640 
1 6*0 
6 500 
42000 
22000 
32000 2S0 
32000 250 
3 500 250 
3 500 250 
2 640 
4 C40 
5 
1 
7 
i 

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

a: o 
o: oo 
u: oo 
o: o 
c: oo 
c: oo 
c: oo 
c: oo 
t: o 
<: o 
c: oo 
o: oo 

c: o 
c: o 

8004 
8002 
8001 
8003 

5 
1 

7 4 
6 2 
2 7 
4 6 

3 
3 
4 
2 
3 
3 

20 
20 
20 
20 

18 
18 
18 
18 

20 18 
20 18 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

Queue Discharges and Start­
up Lost Time Distribution 
Characteristic Code 

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

3 
4 
a 
3 
3 
3 
a 
4 
« 
7 
1 
5 

8002 
8001 
8004 
8003 

7 500 
5 C40 
1 640 
6 500 
42000 
22000 
32000 250 
32000 250 
3 500 250 
3 500 250 
2 640 
4 640 
5 
1 
7 
« 

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

o: o 
o: oo 
o: oo 
o: o 
o: oo 
o: oo 
o: oo 
o: oo 
01 o 
01 o 
03 oo 
01 oo 
01 oo 
01 00 
01 0 
01 o 

8004 
8002 
8001 
8003 

5 
1 

7 4 
6 2 
2 7 
4 6 

3 
3 
4 
2 
3 
3 

20 
20 
20 
20 
20 
20 

18 
18 
18 
18 
18 
18 

20 18 
20 18 
20 18 
20 18 
20 18 
20 18 
20 
20 
20 
20 

18 
18 
18 
18 

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

Channelization Codes 

SHARED LANES ONLY - NOT NEEDED if turn pockets used!! 
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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 
t 5 (40 2 0100 8002 20 18 (5 0 11 
3 1 (40 2 0100 8001 20 18 (5 0 11 
3 ( 500 1 010 8003 20 18 30 0 11 
3 42000 3 0100 5 20 18 (5 0 11 
3 33000 2 0100 1 20 18 (5 0 11 
3 32000 250 3 1 0100 7 4 ( 4 20 18 (5 0 11 
4 32000 250 2 1 0100 ( 2 7 2 20 I S (5 0 11 
C 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 ( 20 18 30 0 11 
1 2 (40 2 0100 3 20 18 (5 0 11 
S 4 (40 2 oioo 3 20 18 (5 0 11 

8003 5 2 0100 4 20 18 0 11 
8001 1 2 0100 3 20 18 0 11 
8004 7 1 010 3 20 18 0 11 
8003 ( 1 010 3 20 18 0 11 r n Left-Turns Right-Turns 

Throughs 



Opposing Left-Turns - 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 2 0100 1 20 18 65 0 1 1 
3 32000 250 2 1 0100 7 4 * 4 20 18 65 0 1 1 
4 32000 250 2 1 0100 6 2 7 a 20 18 65 0 1 1 
i 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 C 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 

8003 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 o i o 3 20 18 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 8 0 0 3 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 6 2 7 2 20 18 65 0 1 1 

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 C 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 O100 4 20 18 0 1 1 
8 0 0 1 1 2 0100 3 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 
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Link Speeds - Card Type 11 (Cont.) 
3 7 5 0 0 1 0 1 0 8 0 0 4 2 0 18 30 0 1 1 
4 5 640 2 0 1 0 0 8 0 0 2 20 18 65 0 1 1 
2 1 C40 2 0 1 0 0 8 0 0 1 2 0 18 65 0 1 1 
3 6 500 1 0 1 0 8 0 0 3 2 0 1 8 30 0 1 1 
3 4 2 0 0 0 2 0 1 0 0 2 0 1 8 65 0 1 1 
3 2 3 0 0 0 2 0 1 0 0 1 2 0 I B 65 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 65 0 1 1 
4 3 2 0 0 0 2 5 0 2 1 0 1 0 0 6 2 7 2 2 0 1 8 65 0 1 1 
6 3 500 2 5 0 1 1 0 1 0 2 7 4 7 20 1 8 30 0 1 1 
7 3 5 0 0 2 5 0 1 1 0 1 0 4 6 2 6 20 1 8 30 0 1 1 
1 2 540 2 0 1 0 0 2 0 18 65 0 1 1 
5 4 640 2 0 1 0 0 3 2 0 1 8 65 0 1 1 

8 0 0 2 5 2 0 1 0 0 4 2 0 1 8 0 1 1 
8 0 0 1 1 2 0 1 0 0 2 2 0 18 0 1 1 
8 0 0 4 7 1 010 3 2 0 1 8 0 1 1 
8 0 0 3 6 1 0 1 0 3 2 0 18 0 1 1 

Desired Free-Flow 
Speed (mph) 

Fields Most Likely to be Changed 

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

500 
640 
640 
500 
000 
0 0 0 
000 2 5 0 
000 2 5 0 
500 2 5 0 
500 2 5 0 
IIU 
640 

310 
3100 
3100 
310 
3100 
D100 
3100 
3100 
310 
310 
3100 
3100 
3100 
3100 
310 
310 

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

5 
1 

7 4 
6 2 
2 7 
4 6 

3 
3 
4 
2 
3 

J 3 

20 18 30 0 1 1 
20 18 65 0 1 1 
20 18 65 0 1 1 
2 0 18 30 0 1 1 
20 18 65 0 1 1 
20 18 65 0 1 1 

4 20 18 65 0 1 1 
2 20 18 65 0 1 1 
7 20 18 30 0 1 1 
6 20 18 30 0 1 1 

20 18 65 0 1 1 
20 18 65 0 1 1 
20 18 0 1 1 
20 18 0 1 1 
20 18 0 1 1 
20 18 0 1 1 

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

Lines whe re most 
changes will be 
made. 



Adding Right-Turn Lane 
Example: Add Right-turn lane to NB Approach 

3 7 500 1 010 8004 20 18 30 0 11 
« 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 oioo 1 20 18 65 0 11 
2 32000 250 2 1 0100 7 4 6 4 20 18 65 0 11 
4 32000 250 V ! 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 i n o 4 6 2 6 20 18 30 0 11 

Adds Right Turn Lane 

^ Right-Turn Bay Length 

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

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 

<k 
0100 8001 20 18 65 0 11 

3 6 500 <k 010 8003 20 18 30 0 11 
3 42000 <k 0100 5 20 18 65 0 11 
3 22000 2 o:oo 1 20 18 65 0 11 
2 32000 250 2 1 oiou 7 4 6 4 20 18 65 0 11 
4 32000 250 J© 0100 

; i 
7 2 20 18 65 0 11 

6 3 500 250 010 ; i 4 7 20 18 30 0 11 
7 3 500 250 I I 010 ; i 2 6 20 18 30 0 11 

S NOTE: Destination link also 
Change number of need to be changed to 
lanes in left-turn bay accept dual lefts 

ALSO NEED TO CHANGE sdi FILE TO "PROTECTED ONLY" 
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Hands-On Practice 

• Add right-turn lane to NB approach 
• Make dual left-turns for W B / E B approach 
• Save as Pract3_Geometry 

• • 
• 

Special Operations 



• ^^™ B I B ™ 1 

Diamonds 

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

configuration 

MappedDetector[13] = SimulationDetector[20]->RealDetector[ 
MappedDetector[14] = SimulationDetector[21]->RealDetector[ 
MappedDetector[15] = SimulationDetector[22]->RealDetector[ 
MappedDetector[16] = SimulationDetector[26]->RealDetector[ 
Mapped Detector[17] = SimulationDetector[27]->RealDetector[ 
Mapped Detector[18] = SimulationDetector[28]->RealDetector[ 

Pedestrians 
• Use Snooper to manually toggle when 

pedestrian calls to controller 
CsrfcoMrfD: " ~ Si* i * ioi i rm '899 

•'••v* Ji tmtfiivtM UnilMM t W C a * * 
1 : 3 * 5 6 7 8 * 6 C D A A B C 

« « 0 » O 0 O « 0 O * < • • • • . 0 - » - • • • 
• • • • • • • • I 

0 - " « O « « » O » « < * » « • • • • 
C ™ l W * • O l » C # 0 # 0 r r - jC: . - . , I t o CMrtEml* # 

' « • • • • • • • • 1 2 r.,...-, * « M b K A l « 
• • • • • • • • *«•••« IMM'lS • 

> • C * * * 0 * « S » > « " < ! • • M . M * , * * E B - ^ B ^ l * 
' < « • • • • • • • • Sa»"8<- • • •„„...-, «« 

i » < 0 # 0 0 « « » 0 ... . MftaatSS W W * « . f 
I T J « 9 B S < , T ~ < * < » J 

i J 3 I I 6 7 8 • • • • • • 
Ptct«**am^ 

9 9 9 9 9 9 B» » 1 Z 9 4 5 8 7 B 9 TO 11 12 13 1 • *•>*••>«* • • » « • • • • • • • • • » • •••••••• •*••»«•«••••«•• •••• 
• • • • • • • • 17 18 19 2C 21 22 23 2* 29 2B 27 28 29 30 31 32 \ S S 

Click on 
appropriate Fed 

Defector to 
place ped call 
on associated 

with phase 
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Preemption 
• Use Snooper to manually toggle 

preemption to occur 
when 

ComoterlD: 1 ; SmJstamTrw 899 

1 2 3 1 5 6 7 6 A B C 0 A A B C 
<«o»ooo»oo » « ! • • • • o • • • > « " • • • • • • • • • •<•>••••• © 

^ • © • • • 0 » » n « r , # # » # M U « > « 
W « * • 0<»0<»0<»<4)> S-siSftui ? ' " * ' * * ' , j M ^ C m - J E n a U . * 

• • • • • • • • 1 i 
- " . • • • • • • • • S - u B i A M t e # # • * » * « • 
°"«0<»«»<»0«»« s » » » . 6 # # e « . - n « t # 

• * • • • • • • • X o S M O , . « J # i " J L - » C « « l J 
c * O « 0 O » « » O » ' p ^ n . - . j . # # 

7^ i T s . S 6 U T . l t ***m»Mm% 
u » i A * Froa 9 

1 2 3 ( S 6 7 b • • • • • • " » " 
HoU # > # I f # # # 6 j T * * 7 j r * < ^ ' 

1 I J ' * 1 2 3 4 5 6 7 B 3 10 I I 12 13 14 15 16 1 2 3 4 
M O M • • • • • • • • O O O O t O t t * « * * * t t « 

* d • • • • • • • • • « • • • • • • • • • • • • • 
w " 17 18 13 2D 21 22 23 24 25 26 27 26 23 30 31 32 • ••• 

• ••• Z D 

Click on 
appropriate 
Preempts to 

place preempt 
call 

Note: High 
Priority 

Preempts only 

Questions 

http://ut.lt/


SCHEMATIC AND 
PRINTOUT OF SIMULATION F I L E 

FOR 

STANDARD 4-LEG INTERSECTION 



SCHEMATIC OF EXAMPLE OF STANDARD 4-LEG INTERSECTION WITH MULTI-LOOP DETECTORS 

250' 

05-

04 
' 

0* 

V r 
•»0>6 Wi *8 

If 
• *1 

:r> 

D22-Q 0 2 1 - Q 0 2 0 - Q 

0 2 2 - Q 0 2 1 - Q | $ j § Q 

02¬

02-

•08 

06 

Q - D 2 6 ~\~D2T Q - 0 2 8 

Q - 0 2 6 Q - 0 2 7 Q - D 2 8 

4>5-f-

•2 

<t>4 J | $2-* 

| 
CM/ 

.,1. 
D3 08 

-01 
250' 



SCHEMATIC OF E X A M P L E OF STANDARD 4 - L E G I N T E R S E C T I O N WITH MULTI-LOOP D E T E C T O R S (CONT.) 

APPROACH VOLUME AND TURNING PERCENTAGES 

200 vph, 
0% Trucks 

30 mph 

DETECTOR DETAILS 

700 vph 
10% Trucks* 

65 mph 

20% 

60% 

20% 

J f 

I 
60% 

J | L, 
20% 60% 20% 

- i 1 r 
20% 60% 20% 

t 
200 vph. 

0% Trucks 
30 mph 

; t_ 20% 
60% 
20% 

700 vph 
10% Trucks 
65 mph 

Defector 
Name Sl2«' 

Associated 
Phase 

Operation 
Mode 

Distance 
From Stop 

Bar function 

D1 6*x40' n Presence 0' Call & Extend 

D2 6'x40' <j>2 Presence 0' Call & Extend 

D3 6-X40' $3 Presence 0" Call« Extend 

D4 6"x40* <H Presence 0' Call & Extend 

05 ewe 4,5; Presence 0" Call & Extend 

D6 6'x40' 4>6. Presence 0' Call & Extend 

D7 6 W 4)7 Presence 0' Call & Extend 

D8 6W <t>8 Presence 0' Call*, Extend 

D20 6*xff *2 Presence 32C Call & Extend 

D21 6'x6' It, Presence 430' Call & Extend 

D22 evs* <t>2 Presence 540' Can 4. Extend 

026 e,x6' IS Presence 32CT Call & Extend 

D27 6*x6' <t>6 Presence 430' Call & Extend 

D28 6'x6' *e Presence 540" Call & Extend 



Exampl e_41 egjnul t i 1 oop. t r f 
by T S I S wed Jan 29 09:27:16 2003 from TNO version 52 
6 
a test configuration for algorithm testing, 

k-node diagram i s shown below: 

8004 

0 
0 
0 
0 
0 
0 
0 
0 

tool 1-
I 
I 
6 

-5 8002 

8003 

2,3) and (3,4) are 2000' long; links (1,2) and (4,5) are 640" long 

2 and 4 were included to investigate the effects of relatively 
intersections (sometime in the future). 

78 1 2345678 2 2345678 3 2345678 4 2345678 5 2345678 6 2345678 7 
11 26 0 1 0 3 7981 0000 21 3 800 7729 

60 
0 0 0 0 0 0 0 0 0 1 d60out 

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

234567 
0 

7529 

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

11 
11 
11 
11 
11 
11 

20 
20 
20 
20 

100 
100 
100 
100 
100 
100 
60 
60 
60 
60 

100 
100 
100 
100 
100 
100 

28001 
3 1 
3 5 
48002 
38003 
38004 

20 
20 
20 
20 

0 
0 
0 
0 

id 

0 
0 
0 
0 
0 
0 
0 

s 
s 8 
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 

B 
21 
21 
21 
21 
21 
21 
21 
21 
35 
35 
35 
35 
35 
35 
36 
36 
36 
36 
36 
36 

3 8 0 2 400 0 42 
3 1 0 9999 10 0 42 
for a programming error in T S I S . DO not remove. 
3 8 3200 26 60 0 42 
3 8 4300 27 60 0 42 
3 8 5400 28 60 0 42 
3 8 0 6 400 0 42 
3 7 0 1 400 0 42 
3 8 3200 20 60 0 42 
3 8 4300 21 60 0 42 

This card i s included as a work 

page 1 
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SCHEMATIC OF E X A M P L E O F T-INTERSECTION WITH MULTI-LOOP D E T E C T O R S 

-T=rZ 

D22- n D21- P| D20- Q 
D22-| | B8HN1 D20-Q 

700 vph 
10% Trucks 

75mpti 

APPROACH VPIWE AKPTVRWIHOf gRCEOTASES 

it. 80% 
20% 02 

80% 

T V <* •r-T»* 
~ r r 
80% 50% 

200 vph, 
0% Trucks 

30mph 

-D6 

-D6 

[~]-D26 Q-D27 QJ-D28 

Q-D26 Q-D27 | | -P28 

250' 

PETyCTOSpt-TAH,*? 

Detector 
Name Size 

Associated 
Phase 

Operation 
Mod* 

Distance 
From Stop 

Bar Function 
01 6'x40' 01 Presence 0* Call 8, Extend 
D2 V\4ff * 2 Presence 0* Call & Extend 
03 e*x40* •p. Presence 0" Call A Extend 
D6 «x40 *« Presence 0' Call & Extend 
08 fft&fi ;*8 Presence 0' Call«. Extend 

020 B'xff * 2 Presence 350* Call & Extend 
D21 6*xS* * 2 Presence 475' Call & Extend 
D22 6*x6* * 2 Presence 600* Call A Extend 
026 6V6- <̂6 Presence 350* Can A Extend 
027 6'x6* • <£6 Presence 475* Call & Extend 
028 VxV (J>6 Presence 600* Can & Extend 



Example_Ti ntersecti on.trf 
by TSIS Wed 3an 29 09:27:16 2003 from TNO Version 52 
6 
a test configuration for algorithm testing, 

c-node diagram i s shown below: 

}01 1 — 2 
I 
I 
6 

8003 

- - 4 — 5 8002 

,3) and (3,4) are 2000' long; links (1,2) and (4,5) are 640" long 

and 4 were included to investigate the effects of relatively 
intersections (sometime in the future). 

8 1 2345678 2 2345678 3 2345678 4 
11 

1 0 3 7981 0000 21 

2345678 5 2345678 6 2345678 7 
26 

0 
5 640 
1 640 
6 500 
42000 
22000 
32000 
32000 

60 
0 

LI 
L I 
L I 
L I 
L I 

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 

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

0 0 
0100 
0100 
010 
0100 
0100 
0170 
0100 
014 
0100 
0100 
0100 
0100 
010 

0 0 
8002 
8001 
8003 

5 
1 
4 

6 2 
2 

3 
3 
4 
2 
3 

3 800 

d60out 

7729 

234567 
0 

7529 

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 

70 
70 
30 
70 
70 
70 
70 
30 
70 
70 

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

20 
0 

50 

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 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
35 
35 
35 
35 
35 
36 
36 
36 
36 
36 

3 8 0 2 400 0 42 
3 8 0 9999 10 0 42 
for a programming error in TSIS. DO not remove. 

42 3 8 3500 20 60 0 42 
3 8 4750 21 60 0 42 
3 8 6000 22 60 0 42 
3 8 3500 26 60 0 42 
3 8 4750 27 60 0 42 
3 8 6000 28 60 0 42 
3 7 0 1 400 0 42 
3 8 0 6 400 0 42 
3 1 0 8 400 0 42 
3 7 0 3 400 0 42 
2 3 6 3 4 3 0 2 43 
5 700 10 0 100 50 
1 700 10 0 100 50 
6 200 0 0 100 50 

14 100 0 0 0 25 350 58 
16 100 0 0 0 75 350 58 
87 92 95 98 102 105 108 113 121 147 

170 
16180 20800 195 
10700 20800 195 
13440 19800 195 

This card i s included as a work 

page 1 
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SCHEMATIC AND 
PRINTOUT OF SIMULATION F I L E 

FOR 

STANDARD 4-LEG INTERSECTION 



SCHEMATIC OF E X A M P L E O F STANDARD 4-LEG I N T E R S E C T I O N WITH MULTI-LOOP D E T E C T O R S 



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 (CONT.) 

APPROACH VOLUME AND.TJRNING.PERCENTASES DETECTOR DETAILS 

700 vph 
10% I rucks ' 

tiS mph 

20% 

60% 

20% 

200 vph, 
0% Trucks 

JO mph 

I 
20% 60% 20% 

J I L 
1 l 20% 

• t r 
" " i I r 

60% 

20% 

700 vph 
10% Trucks 
65 mph 

20% 60% 20% 

t 
200 vph. 

0% Trucks 
30 mph 

Detector 
Name Sizo 

Associated 
Phtiso 

Operation 
Mode 

Distance 
From Stop 

Bar F: unction 

D1 6'x40' *1 Presence 0' Cell & Extend 

D2 B'x40' * 2 Presence 0' Call & Extend 

D3 6'x40' w Presence 0' Call & Extend 

D-1 6'x<10' $4 Presence 0" Call & Extend 

D5 6'X'IO' * 5 Presence 0' Call & Extend 

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

D7 6'X'IO' * 7 Presence 0' Call & Extend 

D8 6'x40' <J>8 Presence 0' Call & Extend 

D20 6'x6' 62 Presence 320' Call & Extend 

D2) H ^ 1 <t>2 Presence -130' Call & Extend 

D22 6'x6' <t>2 Presence 540' Call 4 Extend 

D26 8'x6 - $8 Presence 320' Call & Extend 

D27 6'x6 - tt>6 Presence -130' Call & Extend 

D28 6'x6' <S6 Presence 510' Call & Extend 



Exampl e_41 eg_mul t i 1 oop. t r f 
>y T S I S wed Jan 29 09:27:16 2003 from TNO version 52 
S 
i test configuration for algorithm testing, 

-node diagram i s shown below: 
8004 

01 1—2— . 3 — -8002 

8003 

3) and ( 3 ,4 ) are 2000" long; links ( 1 ,2 ) and (4 ,5 ) are 640' long 
and 4 were included to investigate the effects of relatively 
ntersections (sometime in the future). 

1 2345678 2 2345678 3 2345678 4 2345678 5 2345678 6 2345678 7 234567 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 s 
0 
0 
0 
0 
0 
0 
0 
0 
0 

11 26 0 0 3 7981 0000 21 3 800 7729 7529 2 
3 

60 5 

4 0 0 0 0 0 0 0 0 0 1 d60out 5 
500 1 010 8004 20 18 30 0 11 
640 2 0100 8002 20 18 65 0 11 
640 2 0100 8001 20 18 65 0 11 
500 1 010 8003 20 18 30 0 11 
2000 2 0100 5 20 18 65 0 11 
2000 2 0100 1 20 18 65 0 11 
2000 250 2 1 0100 7 4 6 4 20 18 65 0 11 
2000 250 2 1 0100 6 2 7 2 20 18 65 0 11 
500 250 1 1 010 2 7 4 7 20 18 30 0 11 
500 250 1 1 010 4 6 2 6 20 18 30 0 11 
640 2 0100 3 20 18 65 0 11 
640 2 0100 3 20 18 65 0 11 

2 0100 4 20 18 0 11 
2 0100 2 20 18 0 11 
1 010 3 20 18 0 11 
1 010 3 20 18 0 11 100 

i 100 
i 100 
> 100 
i 100 
i 100 
! 20 60 20 0 
! 20 60 20 0 
i 20 60 20 0 
i 20 60 20 0 
> 100 
i 100 
; 100 
L 100 
i 100 
; 100 

28001 
3 1 
3 5 
48002 
38003 
38004 

8 0 2 400 0 
1 0 9999 10 0 

for a programming error in TSIS. 
8 3200 26 60 0 

DO not remove. 
8 
8 
8 
7 
8 
8 

4300 
5400 

0 
0 

3200 
4300 

27 
28 
6 
1 
20 
21 

60 0 
60 0 
400 0 
400 0 
60 0 
60 0 

21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
35 
35 
35 
35 
35 
35 
36 
36 
36 
36 
36 
36 
42 
42 

42 
42 
42 
42 
42 
42 
42 

This card i s included as a work 
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8 5400 22 60 0 
7 0 5 400 0 
1 0 8 400 0 
7 0 3 400 0 
1 0 4 400 0 
7 0 7 400 0 
8 0 2 400 0 

Exampl e_41 egjiul t i 1 oop. t r f 
42 
42 
42 
42 

3 6 3 4 3 7 3 
200 0 0 100 
700 10 0 100 
700 10 0 100 
200 0 0 100 

100 
100 

92 95 98 102 105 108 113 121 
3440 21800 
6180 20800 
0700 20800 
3440 19800 
0800 20800 
1440 20800 
3440 20800 
5440 20800 
6080 20800 
3440 20300 
3440 21300 

0 

0 
0 

0 
0 

0 25 
0 75 

2 43 
50 
50 
50 
50 

350 58 
350 58 

147 

195 
195 
210 

page 2 
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SCHEMATIC OF E X A M P L E OF T-INTERSECTION WITH MULTI-LOOP D E T E C T O R S 

~]-D26 Q-D27 ^ ] - D 2 8 

r~\ - D26 Q - D27 I""] • D28 

D22-Q D21-Q D20-Q 

D22-[ ] D20-Q 

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

7C0 vpn 
" 0 % Trucks 

75 mph 

8C% 

' 20 

ifi -
»2 

• 80% 

* 1 I 20% 

t 03 ofi T 

i r 50% 5C% 

20U vph. 
0% Trucks 

30 mph 

D3 • 8 

Detector 
Name Sl70 

Associated 
Phase 

Operation 
Modo 

Distance 
from Slop 

Bar Function 

01 6'x40' 01 Presence o - Call & Extend 

02 6'x40' C2 Presence o - Coll & Lxtena 

D3 6'x40' 03 Presence 0' Cull & Extend 

0 6 B'x-10' 0 6 Presonce V Call S Lxtena 

D8 6'x40' c s Presence 0' Cal l & Extend 

D20 6'x6' M Presence 350' Call & Lxtend 

D21 6'x6 - 02 Presence 475' Call & Extend 

D22 6'x6 - 02 Presence 600' Call & Extend 

D26 6'x6 - <:c Presence 350' Call & Extend 

D27 6'x6' 08 Presence 475' Call & Extena 

D?a 6'x6 - ihG Presence 600' Call & Fxtend 



Example_Ti ntersecti on.trf 
y TSis wed Jan 29 09:27:16 2003 from TNO version 52 
t e s t configuration for algorithm testing, 

node diagram i s shown below: 
i l - -8002 — 3 _ _ 

I 
i 
6 
I 

8003 

!) and (3,4) are 2000* long; l i n k s (1,2) and (4,5) are 640' long 
ind 4 were included to investigate the effects of r e l a t i v e l y 
itersections (sometime i n the future). 
1 2345678 2 2345678 3 2345678 4 

11 
0 3 7981 0000 21 

2345678 5 2345678 6 2345678 7 
26 0 

0 0 
640 
640 
500 

2000 
2000 
2000 0 
2000 250 
500 250 
640 
640 

100 
100 
100 
100 
100 

0 80 
80 
0 

100 
100 
100 
100 
100 

28001 
3 1 
3 5 
48002 
38003 

60 
0 0 0 

0100 
0100 
010 
0100 
0100 
0170 
0100 
014 
0100 
0100 
0100 
0100 
010 

0 0 0 
8002 
8001 
8003 

5 
1 
4 

6 2 
2 

3 
3 
4 
2 
3 

3 800 

d60out 

7729 
234567 

0 
7529 

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 

70 
70 
30 
70 
70 
70 
70 
30 
70 
70 

20 
50 

20 
0 
50 

t 8 0 2 400 0 
1 8 0 9999 10 0 
or a programming error in TS 

I 8 3500 20 60 0 
1 8 4750 21 60 0 
) 8 6000 22 60 0 
! 8 3500 26 60 0 
i 8 4750 27 60 0 
! 8 6000 28 60 0 
5 7 0 1 400 0 
$ 8 0 6 400 0 
5 1 0 8 400 0 
5 7 0 3 400 0 
! 3 6 3 4 3 
> 700 10 0 100 
L 700 10 0 100 
i 200 0 0 100 
t 100 
5 100 
T 92 95 98 102 105 108 113 
L6180 20800 
L0700 20800 
13440 19800 

Do not remove. 

121 
0 
0 

0 
0 

25 
75 

350 
350 

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 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
35 
35 
35 
35 
35 
36 
36 
36 
36 
36 
42 
42 

42 
42 
42 
42 
42 
42 
42 
42 
42 
42 

! 43 
50 
50 
50 
58 
58 

147 
170 
195 
195 
195 

This card i s included as a work 

page 1 



SCHEMATIC OF EXAMPLE OF DIAMOND INTERCHANGE WITH MULTI-LOOP DETECTORS 

- D28 

-D27 

it 
fa 

& c £ 
a> 

/ 
"3-Q * i-* 

0 o 
1 1 1 

' fl n m 

D26 

$3 

E> 
_D2_ 
D2-

a 3 i i 

1-D3 
] -D3 

LEI 
I-D1 

A2-
64 

Bay Length = 
250' 

^ 

- ° - 5 - E ^ 0,5 
D 5 - r — 

_D7-J 
D7- I 

>»£ fa n> en in 
CD C r 1 

D6 
D6 

a 
D 
03 
Q 

\ 

47 

DID' 

"Bay Length = 
250' 

Intersection 
Spacing = 1200" 

n 

D20 

D21 

-D22 
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SCHEMATIC OF E X A M P L E OF DIAMOND INTERCHANGE WITH MULTI-LOOP D E T E C T O R S 



SCHEMATIC OF EXAMPLE OF DIAMOND INTERCHANGE WITH MULTI-LOOP DETECTORS (CONT.) 

APPROACH VOf <IMg AND TURNING PERCENTAGES 

800 vph, 
0% Trucks 

65 mph 

\ 
xx xx% XX% 

J | L 
800vph 

0% Trucks 
40 mph 

xx% 

i xx% fr*T r •* 
J 

-i 1 r 
xx% xx% xx% 

lÔ vt 

esicjmpjams. 

800 vph, 
0% Trucks 

65 mph 

Detector 
Name Si2e 

Associated 
Phase 

D f e'x4ol ' <M 
D2 
D3 

e w * 2 D2 
D3 6'x40* $3 
D4 e*x40' * 4 
D5 6'x40' » 06 e'x40' <»6 
or 6'x40' *? 
D8 e'x40' • 8 

O20 6 W 4i8 
D21 erxe- * 8 
D22 S W $8 
D26 6"X6' <H 
D27 e'xe' * 4 
D28 6"x6' •>4 

Operation 
Mode 

Presence 
Presence 
Presence 
Presence 
Presence 
Presence 
Presence 
Presence 
Presence 
Presence 
Presence 
Presence 
Presence 
Presence 

Distance 
From Stop 

Bar 
TP 
0* 
0> 
0' 
0' 
i f 
0' 
0* 

320" 
430' 
540' 
320" 
430' 
540* 

function 
Call & Extend 
C a n * Extend 
Call & Extend 
C a l l * Extend 
Call & Extend 
Can 4 Extend 
CallA Extend 
Can & Extend 
CaH A Extend 
Can & Extend 
Call & Extend 
C a n * Extehd 
Can & Extend 
C a l l * Extend 

800 vph 
0% Trucks 
40 mph 



[ 8 0 0 1 ] - ( 3 ) -

[8003] 
I 

C4) 

- — ( D -

Examp!e_Di amond.trf 

[8005] 
I 

( 7 ) 

00 

( 2 ) — 

( 8 ) 
I 

[8006] 

— - C 5 ) - - [ 8 0 0 2 ] 

C6) 
I 

[8004] 
L Sunkar i 

0 7981 
06 28 0 5 T T I 

60 

.200 250 2 2 TT 
600 2 9 
600 2 TT 

L200 250 2 2 TT 
600 2 9 
600 2 TT 
600 2 7T 
600 150 2 1 T8 
600 2 7T 
600 150 2 1 78 

2 
2 
2 
2 

10000 31200 7111 7581 2 
3 

1 
4 
5 

7 5 5 15 15 40 1 11 11 
8001 15 15 40 1 11 11 
8006 15 15 65 11 11 

8 3 3 15 15 40 1 12 1 1 
8002 15 15 40 11 11 
8005 15 15 65 11 1 1 

2 8 15 15 40 11 11 
2 8 3 15 15 65 0 1 1 11 

1 7 15 15 40 11 11 
1 7 5 15 15 65 1 1 11 

1 15 15 0 11 11 
2 15 15 0 11 1 1 
1 15 15 0 11 11 
2 15 15 0 1 1 11 

100 
100 
100 
100 

18001 
$003 

28002 
$004 

2 
1 

67 
12 
67 
12 
1 

or a 

0 
0 
0 
0 
0 

5 
7 
1 
3 

9999 

400 
400 
400 
400 

10 

2 1 
2 1 
2 1 
21 

35 
35 
35 
35 
35 
35 

36 
36 
36 
36 
36 
36 

42 
42 
42 
42 
42 T h i s ca rd i s inc luded as a work 

i n g e r r o r i n TSIS. Do not remove. 
8 3200 26 60 0 42 
8 4300 27 60 0 42 
8 5400 28 60 0 42 
8 0 4 400 0 42 
12 0 2 400 0 42 
12 0 6 400 0 42 
1 0 9999 10 0 42 

o r a 

i n g e r r o r i n TSIS. 
8 3200 20 
8 4300 2 1 
8 5400 22 
9 0 8 

Do not remove. 
60 0 
60 0 
60 0 

400 0 

0 
0 

T h i s card i s inc luded as a work 

42 
42 
42 
42 

2 43 
2 43 co177 - 2 to f l a g 

400 50 

Page 1 



HIGH SPEED D E T E C T O R L A Y O U T 

Extension 

p 
6x40 

• • • 
350 475 600 1.2 

1 

Detector Placement, 70 mph 

M 
6x40 

• • • 
320 430 540 1.2 

Detector Placement, 65 mph 

F=i 
6x40 

• • • 
275 375 475 1.4 

Detector Placement, 60 mph 

i — i • • • 1.2 
6x40 225 320 415 

1.2 

L _ 
Detector Placement, 55 mph 

t=l 
6x40 

• • 
220 350 2.0 

Detector Placement, 50 mph 

1—I • • 2.0 
f 6 x 4 0 210 330 

2.0 

Detector Placement, 45 mph 



Link-Node Structure 


