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Fig. 1.3 Arrangement of WOHL's model 
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Fig. 1.4 Arrangement of PERCHONOK's model 
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fig. 2.8 Concluded 
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Fig. 3.13 Flow diagram for label 'L3' - segment 12 continued 
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Fig. 3.15 Flow diagram for label 'L5' - segment 12 continued 
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Fig. 3.16 Flow diagram for label 'L6' - segment 12 continued 
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Fig. 3.19 Flow diagram for segment 13 
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Fig. 3.20 Flow diagram for first part of segment 14 
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Fig. 3.21 Flow diagram for second and final part of segment 14 
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fig. 4.2 Electromechanical intervalometer 
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Fig. 4.5 Arrangement of car following equipment 
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STABLE 1.2 Simulation as a Modelling. Technique. 

CRITERION ANALYSIS SIMULATION TRIAL 

Cost Least Medium most 

Time Least Medium Most 

Reproducibility Most Medium Least 

Realism Least Medium Most 

Generality of Results Most Medium Least 
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TABLE 2.3 Lag Acceptance Data 

Gap Size Number Number Total Proportion 
(s) Rejected Accepted Accepted� 

0- 1.5 18 0 18 0 

1.5- 2.5 36 0 36 0.000 
2.5- 3.5 28 5 33 0.152 
3.5- 4.5 12 11 23 0.478 
4.5- 5.5 8 26 34 0.765 
5.5- 6.5 0 28 28 1.000 

6.5- 7.5 0 22 22 1 
7.5- 8.5 0 11 11 1 
8.5- 9.5 0 12 12 1 

> 9.5 0 5 5 1 

TABLE 2.4 Gap Acceptance Data 

Gap Size Number Number Total Proportion 
(s) Rejected Accepted Accepted 

0-1.5 81 0 81 0 
1.5- 2.5 72 0 72 0.000 
2.5- 3.5 71 1 2 o. U14 
3.5- 4.5 37 8 

45 
0.1 78 

4.5- 5.5 21 25 46 0.543 
5.5- 6.5 3 23 26 0.885 
6.5- 7.5 2 22 24 0.917 
7.5- 8.5 0 26 26 1.000 
8.5- 9.5 1 24 25 0.960 
9.5-10.5 0 8 8 11,000 

10.5-11.5 0 8 8 1 
11.5-12.5 0 0 0 - 

>12.5 0 3 3 1 



TABLE 2.5 Gap Acceptance Data (All gaps) 

Gap Size Number Number Total Proportion 
(s) Rejected Accepted Accepted 

0-1.5 414 0 414 0 
1.5- 2.5 441 0 441 0 
2.5- 3.5 206 0 206 0.000 
3.5- 4.5 79 7 86 o. o81 
4.5- 5.5 32 21 53 0.396 
5.5- 6.5 17 18 35 0.514 
6.5- 7.5 6 19 25 U. 760 
7.5- 8.5 4 16 20 0.800 8.5- 9.5 0 12 12 1.000 

9.5-10.5 0 11 11 1 
10.5-11.5 0 8 8 1 
11.5-12.5 0 2 2 1 
12.5-13.5 0 4 4 1 

>13.5 0 4 4 1 
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TABLE 2.7 Arrival Distribution Data 

Gap Size(s) Observed Frequency Predicted Frequency 

(48 min) (60 min) (Exp. ) (Trunc. Exp. ) 

0.00- 0.24 8 10 91.6 0 
0.25- 0.49 33 41 85.1 0 
0.50- 0.74 25 31 76.5 0 
0.75- 0.99 52 65 70.9 0 
1.00- 1.24 53 66 65.3 121.2 
1.25- 1.49 77 96 60.8 1o8.4 
1.50- 1.74 72 90 54.6 95.3 
1.75- 1.99 80 100 50.6 85.0 
2.00- 2.24 65 81 46.7 76.5 
2.25- 2.49 48 6o 42.8 68.1 
2.50- 2.74 46 58 38.8 61.2 
2.75- 2.99 24 30 36.6 55.1 

3.00- 3.49 58 73 63.0 91.4 
3.50- 3.99 49 61 54.4 74+. 2 
4.00- 4.49 27 34 45.4 60.6 
4.50- 4.99 20 25 38.8 46.2 
5.00- 5.49 22 27 32.0 37.2 
5.50- 5.99 17 21 28.6 29.2 
6. oo- 6.49 15 19 22.4 21.4 
6.50- 6.99 13 16 19.2 18.4 
7.00- 7.49 9 11 16.2 15.2 
7.50- 7.99 11 14 15.0 12.2 
8.00- 8.49 10 12 11.2 9.2 
8.50- 8.99 6 8 9.6 7.6 
9.00- 9.49 7 9 8.6 5.8 
9.50- 9.99 3 4 - - 

10.00-10.99 7 9 - 11.00-11.99 7 9 - - 
12.00-12.99 5 6 - - 13"00-13.99 6 7 - - 
14.00-14.99 7 - 
15.00-15.99 5 - - 16.00-16.99 1+ 5 - 17.00-17.99 1 1 - - 
18.00-18.99 1 1 - - 
19.00-19.99 1 1 - - 

>20.00 8 11 

Total 901 1126 



TABLE 2.8 Gap Acceptance Data (Pairs of vehicles) 

Gap Size Number Number Total Proportion 
(s) Rejected Accepted Accepted 

0.0- 1.5 0 0 0 - 
1.5- 2.5 0 0 0 - 

2.5- 3.5 0 0 0 0.000 
3.5- 4.5 12 1 13 0.077 
2+. 5- 5.5 18 8 26 0.308 
5.5- 6.5 14 10 24 0.417 
6.5- 7.5 6 26 32 0.813 

. 5- 8.5 4 23 27 0.852 

. 5- - 9.5 2 13 15 0.867 
9.5-10.5 0 15 15 1.000 

10.5-11.5 0 10 10 1 



TABLE 2.9 Output saturation flows (no right 
turning vehicles). Input saturation 
flow = 3200 veh/h 

Run number Output saturation flow (veh/h) 

9 3229 
2 1 3 
1+ 1 3 

125 3296 
126 3280 
127 3271 
128 3293 

Mean 3268 
Chi-Squared = 12.624 (NS at 5 percent level) 

TABLE 2.10 Output saturation flows 

Run Saturation Run Saturation Run Saturation 
no,, flow veh/h no. flow veh/h no. flow veh/h 

18 3180 34 3139 50 3022 
19 3139 35 3066 51 3097 
20 3128 36 3148 52 3159 
21 3166 37 3253 53 3311 

22 3241 38 3317 54 3335 
23 3286 39 3320 55 3312 
24 3264 40 3410 56 3342 
25 3270 41 3284 57 3330 
26 3165 42 3107 58 3038 
27 3107 43 3119 59 3045 
28 3115 44 3190 60 3203 
29 3211 45 3294 61 3318 

30 3272 46 3322 62 3338 
31 3277 47 3295 63 3448 
32 3296 48 3371 64 3362 
33 3249 49 3401 65 3420 
Mean : 3233.06 



TABLE 2.11 Output saturation flows (only 
right turning vehicles in the 
right hand lane, no opposing 
flow. Input saturation flow 
= 3200 veh/h 

Run number output saturation flow (veh/h) 

10 3201 
134+ 3229 
135 3227 
13 1 3211 
13 3227 

139 3211 
140 3201 
141 3221 
142 3200 
143 3202 

Mean 3213 

Chi-Squared =0 . 934 (NS at 5 percent level) 



N- 

ýO iCD t. C1oý Cr) N Cr) 
l O c" 

"- "- "- Ch O\ M ý[1 + "-- O O M 

L--CO 0N MN CI n. CO " 
N CM 

r- . - C) 0 M 

Lam- M 
C\i 

-t CoM(') cM M CO 
N N 

ý- r- Lam- t11 NN1 . - 0 p M 

Ln C: ) CM --t Ln C) 
0 cnM v- r- " N C - Cr) 1 

(n cu 

10. Lam- Lam- 0M cY1-' N --t N " CU U . - Ln lam-(y) (C) 1 . - 0 ; O Cr) 
O 

42 
Cr) 

-ý 
9 CO - 0 0 O 

Cd C) %I0 L-- M , " " 
N 

4- (C) (r , 
^ 

z (n 

0 N 
CU CD 

C) U (y) 
0NM ý 

C 

CO " " 
o 

Ö 
l0 t- r- m n 

N 1 
J J tY 1 

4- ýlo 

Cd cý C) 0 CA 
CA 

Lrý 

cad c0 tom- Lam- je O\ mN -t cu Cý " " CV 'Ti N c- . - Cu C-cn CO 1 . - O J M 
-P 4.2 
p4 

.. ., .. 

Z H 

"" 1 0 0 O (D 
z* 

U 4.4 
9 1 N > ? ý "" 1 . cc 

N A 41 .ý 4O rrf «Oi4) N CU 
ö 

41 OH $Z 
r-i ý 

$Z 
4 -1. ) 4. > 

9 
J-) ß a) cd i -N. -. 

4 W "" "" cd N 9-4 5z Oý 
ß 

r 
Co 
° 

4 
00 4) 

OO r-i Cd J, 

ýb v 
ýs ,ý 

äi 
i Ä, P, ö ö Cd 

H A H 
l 

2Ü 
, 44 0 w ä ý p: l c pl 0 V m? to v iý 



TABLE 2.13 Comparison between observed and 
simulated saturation flows 

Run Simulation Saturation Flow (veh/h) 
b (h) ti num er me 

Simulated Observed 

2 0.50 1959 
0.75 1990 
1.00 2028 
1.25 2017 
1.50 2051 2082 

3 0.50 216 
1100 2180 

2169 1.50 
2334 

4 0.50 1939 
0.75 198 
1.00 8 196 
1.25 1952 
1.50 1935 2022 

5 0.50 1805 
0.75 1803 
1.00 1839 
1.50 

1859 2004 

6 0.50 2129 
0.75 2180 
1.00 2152 
1.25 2127 
1.50 2106 2064 

7 0.50 2462 
2 1.00 
44 

1.25 241 
1.50 2430 2220 

8 0.50 2341 
0.75 2378 
1.00 2401 
1.25 2383 
1.50 2361 2040 

913 0.50 2907 
0.75 2923 
1.00 2837 
1.25 2851 
1.50 2816 3000 



TABLE 2.14 Starting random numbers 

Number Run Number Run 
number number 

16 766 227 665 5, 65, 128 11 056 509 687 33, 95 
12 568 992 

4 
695 6, 66, 

6 
129 26 786 306 551 

6 
3, 96 

16 
18 

227 
180 

79 
2 

393 
46 

7, 
8 

y, 
68 

130 12 419 
4 4 

496 
84 

2 3 
88 

35, 
6 

97 
8 79 3 , , 131 10 7 5 1 3 , 9 

26 623 389 775 2, 69, 132 27 073 607 511 37, 99 

23 424 064 747 , 3 70, 133 13 553 858 597 38, 100 
16 
1 

o81 
16 

504 723 
x , 71, 

2 
134+ 
1 

21 
12 

763 
86 

350 
8 

257 39, 
4 

101 
3 9 332 +35 9, 7 , 35 7 35 073 0, 102 
27 423 786 533 lop 73, 136 15 510 013 429 41, 103 
29 949 894 245 11, 74, 137 20 148 588 451 42, 104 
16 908 266 597 12, 75, 138 17 763 713 041 4 , 105 
11 279 

6 
475 059 

x 
13, 
4 

76, 139 12 720 743 459 
3 

4, 106 
31 
4 

9 2 
8 

591 
44 

+79 1 , 77 , 8 
14o 
4 

13 581 
6 x 

824 
4 

761 
6 

45, 107 
1 90 5 117 15, 7 , 1 1 10 +5 50 2 1 46, 1 U8 
20 467 873 909 16, 79, 142 16 925 356 159 47, 109 
26 
4 

996 
6 

165 
68 

535 17, 
8 

80, 
81 

143 22 981 222 
8 

v79 
1 

48, 
4 

110 
1 55 2 757 , 1 32 1 75 5 5 +9 7 9, 111 
17 537 758 717 19, 82 13 082 701 501 50, 112 
16 955 567 199 20, 83 15 545 55 44 521 51, 113 
15 061 593 199 21, 22, 84 24 301 8 2 6o1 52, 114 

22 358 515 139 23, 85 24 517 989 735 53, 115 
23 522 333 129 211, 86 23 830 130 309 5, 116 
31 
31 

okk 969 
68 

961 
68 

25, 
6 

87 
88 

10 937 288 715 55, 117 
997 3 3 , 2 15 545 595 521 56, 118 

22 957 754 249 27, 89 11 049 966 723 57, 119 
31 624 309 899 28, 90 27 552 689 625 58, 120 
17 379 323 787 29, 91 15 293 939 437 59, 121 
13 895 103 741 30, 92 25 993 270 233 60, 122 
16 643 616 001 

4 
31, 93 i 18 991 072 341 61, 1 2 1 

20 153 700 95 32, g 046 167 871 62, 1 2 

22 662 215 861 63, 125. 
31 739 161 195 64p 126 
12 345 678 911 1, 127 



TABLE 2.15 Effect of simulation time and starting 
random number on simulated saturation 
flows 

Run Time Satn flows Run Time Satn flows 

Two Single Two Single 

h 
lane 
veh/h 

lane 
veh/h h 

"lane 
veh/h 

lane 
veh/h 

12 1 
2 

3251 
4 

2069 
68 

14 7 3278 2039 
32 7 20 8 3280 2046 3 3261 2065 9 3285 2057 4 3262 2066 10 3285 2053 

5 3260 2052 11 3281 2058 6 3248 2053 12 3283 2062 
7 3249 2052 
8 3246 2059 15 1 3293 1931 
9 3247 2056 2 3304 1981 

10 3254 2047 3 3297 1968 
11 3253 2043 32 6 1994 
12 3250 2047 5 3283 1992 

6 6 
13 1 3186 2003 7 

32 
0 

1998 
2 3190 2004 8 3264 2005 
3 3207 2025 9 3262 2002 4 3227 2022 10 3252 2005 
5 3238 2032 11 3255 2002 6 3233 2026 12 3250 2003 7 3244 2035 8 3242 2039 16 1 3252 2132 
9 3240 2038 2 3281 2029 

10 3247 2040 3 3283 2036 
11 
12 

3256 
3256 

2032 
202 

4 327 2037 
7 5 3266 2038 

6 3253 2038 14 1 3169 1992 3253 2054 2 324y 2019 8 3240 2065 
3 3268 2029 9 3240 2064 4 3270 2039 10 3233 2065 
5 3266 2024 11 3228 2060 6 3266 2023 12 3234 2059 



TABLE 2.16 Confidence limits for mean 
simulated saturation flows 
after five hours simulation 

Confidence limits Saturation flow (veh/h) 
( ercent) p 

both lanes single lanes 

95 upper 3283 2055 

lower 3243 2000 

99 upper 3297 2074 
lower 3228 2074 

99.9 upper 3326 2114 
lower 3198 1940 

Mean 3263 2028 



TABLE 2.17 Right turning vehicle factors 

Proportion Opposing No special phase Early out off 
of right flow 
turns Run Right Run Right 
(percent) (veh/h), 

turn 
factor 

turn 
factor 

5 1 18 1.15 66 1.21 
200 19 2.86 6T 2.46 400 20 4.12 6ö 4.72 
600 21 7.89 69 9.51 800 22 12.48 70 14.22 
00 1 2 3 1 

1 4 
9.38 72 

3 
7.44 

1200 25 101.68 73 96.18 
10 1 26 1.13 74 1.19 

200 2 - 3 75 2.59 400 
6 

28 
ý 

2 76 3.97 
00 29 6.5 6.87 

800 30 12.86 78 10.15 
1000 31 30.18 79 19.85 
1100 32 37.77 8U 26.4 
1200 33 109.39 81 35.56 

15 1 34 1.13 82 1.15 
200 35 2.45 83 2.35 4UU 36 3.96 '84 4.29 
6oo 
80 

37 
8 

5.73 85 6.01 
0 3 11.45 86 7.93 

1000 39 21.59 87 15.48 
1100 40 32.74 88 25.27 
1200 41 85.32 89 32.74 

con tinued-, - 



TABLE 2.17 concluded 

Proportion Opposing No special phase Early cut off 
of ri ht flow g 
turns Run Right Run Right 

turn turn 
(percent) (veh/h) factor factor 

20 1 42 1.15 90 1.16 
200 43 2.20 91 2.25 
400 44 3.23 92 3.44 
6oo 45 4.94 9ý 4.62 
800 46 10.13 9 8.72 

1000 47 24.71 95 20.11 
1100 48 35.17 96 26.15 
1200 49 168.18 97 39.18 

25 1 50 1.20 98 1.16 
200 51 2.09 99 2.16 
400 52 3.02 100 3.25 
600 533 5.25 101 4.44 
800 5 9.04 102 8.1o 

1000 55 30.77 103 18.66 
1100 56 52.45 104 24.06 
1200 57 115.32 105 36.90 

30 1 58 1.16 106 1.16 
200 59 2.09 107 2.10 
400 60 2.80 108 2.97 600 61 24.80 109 4.07 
8oo 62 8.86 110 7.30 

1000 63 22.60 111 16.10 
1100 64 34.33 112 19.24 
1200 65 149.94 113 26.79 



TABLE 2.18 Regression constants 

Runs Ppn. of a b r F 
right 
turns, 
percent 

18- 25 5 +0.130 0.00337 0.99 227.2 
26- 33 10 +0.078 0.00312 0.98 185.1+ 
34- 41 15 +0.058 0.00323 0.98 178.5 
42- 49 20 -0.162 0.00362 0.96 69.3 
50- 57 25 -0.168 0.00365 0.98 115.7 
58- 65 30 -0.202 0.00358 0.96 67.3 

18- 65 5-30 -0.044 0.00348 0.97 773.8 

66- 73 
4 8 

5 +0.302 0.00279 0.93 39.9 
7 - 1 10 +0.270 0.00272 0.99 1245.7 

2- 89 15 +0.232 0.00267 0.99 358.2 
90- 97 20 +0.091 0.00285 0.99 380.1 
98-105 25 +0.070 0.00281 0.99 391.0 

106-113 30 +0. O 9 0.00258 0.99 415.3 

66-113 5-30 +0.175 0.00273 0.98 952.9 
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TABLE 2.20 Effect of starting random 
number on simulated right 
turning vehicle factors 

Run number Right turning vehicle factor 

115 5.76 

116 5.15 
117 5.66 
118 5.82 

119 5.72 
120 5.54 

122 5.39 
123 5.11 

Mean 5.537 

TABLE 2.21 Confidence limits for mean 
right turning vehicle factor 
(derived from Table 2.20) 

Confidence level Confidence limit 
(percent) 

95 upper 5.719 
lower 5.355 

99 upper 5.80k 
lower 5.260 

99.9 upper 5.921 

lower 5.153 



TABLE 2.22 Saturation flows (no 
turning phase). Runs 

special right 
18-65 

Opposing flow Proportion of right turning vehicles 
(veh/h) (percent) 

5 10 15 20 25 30 

1 3169 3139 3109 3055 2963 2967 
200 2854 2641 2537 2488 2 40 2353 
400 2738 2406 2260 2221 2194 216 
6oo 2484 2239 2104 2057 1951 1934 
8oo 2223 1947 1861 1832 1807 1781 

1000 1908 1808 1745 1702 1666 16 0 
1100 1929 1750 1691 1676 1641 1647 
1200 1759 1676 1638 1621 1620 1611 

TABLE 2.23 Saturation flows (9s 
Runs 66-113 

early cut off). 

Opposing flow Proportion of right turning vehicles (veh/h) (percent) 

5 10 15 20 25 30 

1 
200 

3156 3102 
2933' 2680 

3087 
2 36 

3035 
24 

3011 
4 

2972 
5 7 2 19 2349 lOO 2702 2460 2238 2208 2164 2131 

6oo 2415 2191 21,10 2076 2016 1992 
8oo 2285 2054 1982 1880 1834 1819 

1000 2154 1845 1811 1752 1714 1699 
1100 1944 1829 1775 1705 1691 1683 1200 1769 1781 1729 1675 1662 1660 



TABLE 2.24 Degrees of saturation (no special 
right turning phase). Runs 18-65 

Opposing Proport ion of right turns (percent) 
flow 
(veh/h) 5 10 15 20 25 30 

1 0.57 0.57 0.5 0.58 0.59 0.59 
200 0.61 0.66 U. 6 0.70 0.72 0.75 
4oo 0.65 0.5 0.81 0.81 0.85 0.87 600 0.76 0. i7 0.96 1.01 1.16 1.20 
800 0.89 1.23 1.4+4 1.59 1.69 1.89 

1000 1.38 2,20 2.30 3.23 4.75 1+. 26 
1100 1.64 2.63 3.24 4.41 7.80 6.19 
1200 3.39 6.66 7.68 19.37 16.64 25.70 
(1.75) 0.58 0.60 0.63 0.65 0.67 0.69 

TABLE 2.25 Degrees of 
off). Runs 

saturation (9s 
66-113 

early cut 

Opposing Proportion of right turns (percent) 
flow 
(veh/h) 5 10 15 20 25 30 

1 0.57 0.57 0.58 0.58 0.58 0.5 
200 
4oo 

0.60 
0 6 

0.65 
0 3 

0.68 
o 84 

U. 7O 
0 84 

0.73 
88 

0.75 
8 . 7 .7 . . 0. 0. 9 

6oo 0.8o 0.89 0.99 0.97 1.05 1.08 800 0.93 1.08 1.15 1.43 1.60 1.63 
1000 1.07 1.62 1.78 2.71 3.05 3.11 
1100 1.59 1.99 2.61 3.39 3.80 3.64 
1200 3.24 2.51 3.24 4.86 5.61 4.91 
(1.75) 0.58 o. 6o 0.63 - 0.65 0.67 0.69 



TABLE 2.26 Opposing volume at which 
saturation occurs 

Proportion Opposing volume (veh/h) 
of right turns 
(percent) No special Early 

phase cut off 

5 835 880 

10 700 750 

15 600 600 

20 560 560 

25 500 510 

30 16o 500 
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TABLE 2.28 Variation in delay 
per arrived vehicle 
on the approach arm 
with starting random 
number 

Run number Delay (s) 

114+ 83.88 
115 122.37 
116 57.79 
11 84.78 
116 1 4O. 9O 

119 92.17 
120 86.32 
121 89.29 
122 65.89 
123 64.67 

Mean 88.82 

TABLE 2,29 Confidence limits. for 
delay/arrived vehicle 
(derived from Table 2.28) 

Coonfidene level Upper Lower 
(percent) s) 

95 107.24 70.40 

99 115.29 62.35 

99.9 127.76 49.87 



TABLE 2.30 Delay/veh on approach and opposing 
arms at saturation 

Proportion of Delays (s) 
right turns 
(percent) No special Early Difference 

phase cut off 

5 45 26 19 

10 84 56 28 

15 58 28 20 
20 93 29 64 

25 84 38 46 
30 52 30 22 



TABLE 2.31 Comparison of optimum settings 
computed by different methods 

Cycle Effective Effective 
time(s) green N-S green E-W 

RRL recommended 46 26 4 
method 

Using simulated 71 50 5 
results 



TABLE 3.1 Calculation of Car-Following Parameters 

Correlation Character- Reaction Observation Weighting 
Coefficient istic Speed Time Time Coefficient 

r a T t txr=w 

0.87 15.5 0.50 30.00 26.10 

0.78 24.8 0.75 8.25, 6.43 

0.93 33.6 0.50 11.25 10.46 

0.89 28.5 0.75 29.00 25.81 

0.81 20.0 0.50 21.25 17.21 

0.80 16.7 1.00 36.75 29.40 

'-0.83 17.5 0.50 27.50 22.82 

0.70 14.3 0.75 65.00 45.50 

0.89 18.0 1.00 15.00 13.35 

0.76 17.1 0.25 12.00 9.12 

-- 0.91 ,- 27.6 -1.00- -- 6.00 5.46 

0.84 17.4 1.00 71.00. 59.64 

0.78 17.8 0.50 
1 

-1 

101.50 

-1 

79.17 
1 

Sum of aw = 6374.16 
Sum of Tw = 246.2900 

Sum of w= 350.47 

Average a= 18.18 ft/s 

Average T=0.7027s. 
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TABLE 3.2 -- 'Effective Lengths of Vehicles Queueing at 
Traffic Signals 

Vehicle Type Effective Sample Size 
length 
(ft. ) 

Private Car 19.0 160 

Commercial 36.2 9 
Vehicles 

Buses 34.4 11 

Overa 11 20.8 180 



Table 3.3: Observed Speed Distributions 

Site: Bull Ring St. Martins Circus 

No. of vehicles 287 209 
observed 

Mean speed 4 27 11 89 (ft/s) . . 

Standard deviation 74 1 2 67 (f t/s) . . 

Coefficient of 0.41 0.22 variation 

Hourly volume 818 777 



TABLE.. 3.4 '_ 
_ 

Starting Random Numbers Used In Production Runs 

Used In Used In 
Starting Number Run No. Starting Number Run No. 

11 279 475 059 101, 140 16 643 616 001 154 
31 962 591 479 102, 141 20 153 700 495 155 

14 908 445 117 103, 139 11 056 509 687 156 

20 467 873 
, 
909 104, 143.. 26 

. 
786 

. 
306 

.. 551 157 
26 996 165 535 105, 144 12 419 496 263 158 

14 655 268 757 106 10 474 845 881 159 

17 537 758 717 107 27 073 607 511 160 

16Y ý955 567 199 108 13 553 858 597 161 

15 061 593 199 109 21 763 350 257 162 

22 981 222 079 135 12 867 358 073 163 

32 = 175 585 749 136 15 510 013 429 164 

13 082 701 501 137 20 148 588 451 165 
22 358 515 139 145 17 763 713 041 166 

23 522 333 129 146 12 720 743 459 167 
31, 044 969 961 147 13 581 824 761 168 
31ý 997 368 683 148 10 456 504 261 169 

22 957 754 249 149 16 925 356 159 170 

31 624 309 899 150 24 301 248 601 171 
17 379 323 787 151 13 414 389 209 172 

13 895 103 741 152 24 517 989 735 153 



TABLE 3.5 Effect of Length on Delay (alpha = 18ft/s) 

Length "of 
Section (ft) Run-Number, 

Ave. Delay 
Per Veh. (s) 

600--- _101 27.40 

800 102 66.73 

1000, -`-! 103 130.67 

1200 104 99.80 

1400 105 149.83 

.. TABLE-3.6... Effect 
_of, 

Length. on Delay, (alpha = lOft/s) 

Length of Ave. Delay 
Section (ft) Run Number Per Veh. (s) 

600 140 3.35 

800 141 4.49 

1000 139 7.47 
1200 143 11.19 

1400 144 12.91 



TABLE 3.7 Delay Incurred by. a Single Vehicle Unable 
to Weave (Delay in Seconds) 

Section Characteristic Speed 
Length (ft) (ft/s) 

10 18 

600 18.0 37.8 

1000 31.1 62.2 

1400 43.2 86.4 



TABLE 3.8 Variation in Delay with Characteristic Speed 

Run Characteristic Ave. Delay/ 
Number Speed (ft/s) Veh. (s) 

171 8 6.25 

139., 10 7.47 

172 12 10.78 

135 14 88.90 

103 18 130.67 

136 22 133.24 

137 26 137.85 



TABLE 3.9 Variation in Average Delay/Veh. with Volume 

Run Volume Weaving Volume Average Delay 
Number Per Lane Per Lane Per Vehicle 

(Veh/h) (Veh/h) (s) 

106 200 60 5.22 

107 400 120 6.92 

103 600 180 130.67 

108 800 240 118.79 

109 1000 300 135.59 



TABLE 3.10 Effect of Weaving Volume on Delay. Characteristic 

Speed = 10ft/s 

Run 
Number 

Proportion of 
Weaving Vehs. 

Total Weaving 
Volume (Veh/h) 

Delay 
Per Veh 

(s) 

Left Right 
Hand Hand Nominal Actual 

145 0 0 0 0 6.36 

146 0.3 180 166 7.62 

147 0.6 360 322 7.73 

148 0.9 540 477 10.58 

149 1.0 600 523 10.54 

150 0.3 0 180 175 6.72 

139 0.3 360 302 7.47 

151 0.6 540 448 9.66 

152 0.9 720 597 10.78 

153 1.0 780 695 14.39 

154 0.6 0 360 340 8.22 

155 0.3 540 475 9.19 

156 0.6 720 655 13.55 

157 0.9 900 756 106.72 

158 1.0 960 803 25.13 

159 0.9 0 540 491 10.58 
160 0.3 720 660 17.27 
161 0.6 900 737 20.96 

162 0.9 1080 907 20.26 
163 1.0 1140 978 85.76 

164 1.0 0 600 525 10.06 

165 0.3 780 681 13.39 

166 0.6 960 866, 20.55 

167 0.9 1140 977 38.77 

168 1.0 1200 1062 17.29 



TABLE 11.1 Probits from 
observed data 

Nominal Proportion Probit 
Lag Size (s) Accepted 

2 0.000 - 

3 0.152 '3.97 

4 0.478 4.94 

5 0.765 5.72 
6 1.000 - 
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TABLE III. 1 Probits from 
observed data 

Nominal Proportion Probit 
Gap Size (s) Accepted 

2 0.000 - 

3 o. o14 2.78 
4 0.178 4.07 

5 0.543 5.11 

6 0.885 6.2cß 

7 0.917 6.39 

8 1.000 - 

9 0.960 6.75 

10 1.000 - 



' 
M 

tom- cr 1 to Cu 0 1 Oý '. 0 
0 

Cu N- 0 O% . .t Cu M Cu 
N N Co ýO N 

9- v- 

C N- N- - -- Cu 
N N N 

CO CO C CO 
M t- UN --t '. O 

-t N 
"- M Ul \O U'1 - 

0 
0 

ä b r. N 
U 
O a "- 01 N- Cu ti M o O CU 
Co 1 N ti CO . - N r- (n bs l0 . - 3 . - O M 

Ö 

O N M . - Ul l0 l0 Lam- \p CO 
4) 
+ý M Cu Ol M '- 0 M 

m L '- 
CO t c n 

N 0 
. 
-t 

%4 N " 1 
O ' '. O cn Cu Cu -: CO N 

r- v- N 
m 
C N 9- 1- t- Co m c\I o N 0' CO Cu 0 

0 - 
O 

a CO CO 
CU en M (1 M N O' CO 

U 

Ü cu ni '- In 
n -t (Y) N 

0 
CO [N- LO Cu CO 0 I . - N 

>b cu 

N (n -' to (-- Co ON 0 

r C ' C) C) 
t t CO 0 0 

0 3 "- In QO o, 0 O, 0 
E-' a 0 3 0 0 0 0 . - o .- 



TABLE 111.3 Chi-Squared Test 
for Fit of Second 
Line 

x yl p(e) n(e) n(o) 

2 2.6433 0.01 0.72 0 
3 3.3949 0.05 3.60 1 
4 4.1465 0.20 9.00 8 

5 4.8981 0.1+6 21.16 25 

6 5.6497 0.74 19.24 23 
7 6.4013 0.92 22.08 22 

8 7.1529 0.985 25.61 26 

9 7.9045 1.00 25.00 24 

10 8.6561 1.00 8.00 8 

Chi-Squared =_ 4.1865 (8 d. f. ) 



TABLE IV. 1 Pro bits from 
observed data 

Nominal Proportion Probit 
Gap Size (s) Accepted 

3 0.000 - 
4 o. o81 3.60 

5 0.396 4.74 

6 0.514 5.04 

7 0.760 5.71 

8 0.800 5.84 

9 1.000 - 
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TABLE IV. 3 Chi-Squared Test 
for Fit of Second 
Line 

x yI p(e) n(e) n(o) 

3 2.998 0.020 4.12 0 

4 3.655 0.090 7.74 7 
5 4.312 0.245 12.99 21 

6 4.969 0.190 17.15 18 

7 5.626 0.735 18.38 19 

8 6.282 0.900 18.00 16 

9 6.939 0.980 11.76 12 

Chi-Squared = 9.4196 (6 d. f. ) 
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TABLE IV. 5 Chi-Squared Test for 
Fit of Third Line 

x y" p(e) n(e) n(o) 

3 2.877 0.017 3.502 0 
4 3.596 0.081 9.696 7 

5 4.316 0.248 13.14+4 21 
6 5.035 0.516 18.060 18 

7 5.754 0.773 19.325 19 
8 6.474 0.929 18-580 16 

9 7.193 0.986 11.832 12 

Chi-Squared = 9.311 (6 d. f. ) 



IsIr 

TABLE V. 1 Probits from observed 
data 

Nominal Proportion Probit 
Gap Size (s) Accepted 

3 0.000 - 

4 0.077 3.56 

5 0.308 4.50 

6 0.417 4.79 

7 0.813 5.89 

8 0.852 6.05 

9 0.867 6.11 
10 1.000 - 
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TABLE V. 3 Chi-Squared Test for 
Fit of Second Line 

x y p(e) n(e) n(o) 

3 2.846 0.016 - - 
4 3.533 0.071 0.923 1 

5 4.220 0.218 5.668 8 

6 4.907 0.464 11.136 10 

7 5.594 0.722 23-104 26 
8 6.280 0.900 24.300 23 

9 6.967 0.976 14.640 13 

10 7.654 0.996 14.940 15 

Chi-Squared = 1.768 (7 d. f. ) 



TABLE VI. 1 Details of hypothetical traffic 
signal controlled intersection 

Arm: North South East West 

Sto line width 20 20 15 12 
(ft) 

Straight ahead 3200 3200 2250 1900 
saturation flow 
(veh/h) 

Flow (veh/h) 600 900 120 100 

Proportion of 3 15 5 5 
right turners 
(percent) 

(No left turning vehicles. All vehicles are 
cars. ) 

TABLE VI. 2 Comparison of optimum settings by 
different methods 

Cycle Effective Effective 
time(s) green N-S green E-W 

RRL recommended 46 26 4 
method 

Using simulated 71 50 5 
results 



TABLE VII. 1 Purpose of various input conditions 

Run number Purpose 

2-8,913 To test simulated results against 
results obtained at test sites 

9,17, To check on simulated straight ahead 
124-133 saturation flow when no right turns 

are allowed 

1O To check the output saturation flow 
134-143 when right turns only are allowed in 

the right hand lane, with no opposing 
flow 

11 To check the behaviour of the program 
with an impenetrable opposing flow 

12-16 To observe the effect of simulation 
time on simulated results 

17-65 Production runs for the condition 
where no special right turning phase 
is provided 

66-113 Production runs for the condition 
where a special right turning phase 
is provided 

114-123 To investigate the effect of varying 
the starting random number on sim- 
-ulated right turning vehicle factors 
and delays 



TABLE VII. 2 Turning proportions 

Run number Proportion of Proportion of 
right turns straight ahead 

vehicles in the 
right hand lane 

2-8,913 See Table 2.12 

9 0 0.5 
10 0.5 0 

11 0.15 0.15 

12-16 0.15 0.15 

17 0 0.3 

18-113 See Table 2.18 

114-123 0.15 0.15 

124-133 0 0.3 

134-143 0 0.5 

TABLE VII. 3 Opposing volumes 

Run number opposing volume (veh/h) 

2-8,913 See Table 2.12 

9 1000 

10 1 

11 16oo 

12-16 6oo 

17 1000 

18-113 See Table 2.17 

114-123 600 
124-133 1000 

134-143 1000 
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