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The Effect of Installing Speed Limiter
on the Amount and Severity of Interurban Road

Accidents
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25237 Pw 2w 00093 Avw/237 1000 191 M2y 112208 277 11 773

Traffic Volume 1000 (veh/hr-2 lanes)
o 2
Speed Speed limiter PDRE | NLC Hi o’ | PulT<1]
V]
distribution (km/hr) (%0) (sec) ( km )2 (%)
No. (UL) hr
1 No limiter 249 1616 1.76 203 3.2
2 120 25.4 1462 1.78 101 4.4
3 110 242 1261 1.80 53 3.2
4 100 19.8 1247 1.94 33 2.0
5 920 22.6 1435 1.83 33 3.1
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Traffic Volume 2000 (veh/hr-2 lanes)

T 2
Speed Speed limiter PDRE | NLC Hi G's P [T<1]
V]

distribution (km/hr) (%0) (sec) ( k_m) (%)
No. (UL) hr

1 No limiter 34.9 2641 1.49 140 10.3

2 120 34.5 2605 1.51 125 10.7

3 110 314 2568 1.58 70 9.5

4 100 30.2 2331 1.61 42 7.2

5 90 32.0 2597 1.59 40 8.7

9523177 SW 20w 29073 AYw/257 3000 1191 M2y 12°07 0777 13 192w
Traffic Volume 3000 (veh/hr-2 lanes)
7 2
Speed Speed limiter PDRE | NLC H: G's P, [T<1]
o

distribution | (km/hr) (%) (sec) | km, (%)
No. (UL) hr

1 No limiter 36.2 2797 1.44 98 12.6

2 120 36.2 2849 1.46 96 12.4

3 110 35.6 2773 1.45 66 12.0

4 100 36.3 2688 1.44 42 12.9

5 90 35.2 2569 1.48 41 12.1
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Traffic Volume 4000 (veh/hr-2 lanes)

Speed Speed limiter PDRE | NLC H o | PulT<1]
distribution (km/hr) (%6) (sec) (k_m)z (%)
No. (UL) hr
1 No limiter 394 2127 1.33 65 16.5
2 120 39.2 2096 1.36 62 15.8
3 110 39.0 2241 1.35 60 15.8
4 100 39.8 1982 1.34 57 16.7
5 90 38.2 1898 1.38 36 15.7
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Hypothesis test for q= 1000 (veh/hr)
Speed distribution 5 _ Result
No. (UL) N C'Hy | X Zy Zg
1 No Limit| 178 | 03969 | 1.76
Not Significant
2 120 174 |o04624 | 1.78 | 028 | -165
3 110 | 176 |o03969 | 18 | 050 | 165 | Iot Significant
4 100 179 0.36 194 | 2.76 | -165 Significant
5 90 175 | 03844 | 183 | -105 | -165 | Not Significant
Hypothesis test for q= 2000 (veh/hr)
Speed distribution Gth X 2 Z Result
No. (UL) N
6 No Limit| 602 | 03481 | 1.49
7 120 | 597 |o03844 | 151 | 057 | 165 | NotSiguificant
8 110 | 599 |o4006 | 158 | 253 | 165 Significant
9 100 609 |[03844 | 161 | 345 | -165 Significant
10 90 600 |03721 | 159 | 288 | -165 Significant
Hypothesis test for q= 3000 (veh/hr)
Speed distribution 2 _ Result
No. (UL) N AL X Zy Za
11 NolLimit| 1129 |03136 | 1.44
12 120 | 1135 | 03364 | 146 | 083 | -165 | ot Significant
13 110 | 1142 |o03025 | 145 | 042 | -165 | NotSignificant
14 100 | 1135 |o02916 | 1.44 0 165 | Not Significant
15 90 1171 | 02809 | 148 | -1.75 | -1.65 Significant
Hypothesis test for q= 4000 (veh/hr)
Speed distribution 5 _ Result
No. (UL) N T H, X Zq Lo
16 Nolimit| 1718 |0.1849 | 133
17 120 | 1733 |o02025 | 136 2 165 Significant
18 110 | 1727 [o02025 | 135 | -133 | -165 | INot Significant
19 100 | 1718 | 01936 | 134 | 067 | -165 | NotSignificant
20 90 1718 | 01936 | 138 | 336 | -165 Significant
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Differences for Traffic Volume q=1000 (veh/hr-2 lanes)

Speed
Speed —— NLC PDRE (%) | PrlT<11(%) s
distribution | (km/hr)
No. (UL) a P (%) a P (%) a P (%) a P (%)
1 No limit
2 120 -154 -9.5 -0.5 -2 +1.2 | +37.5 | -102 -50.2
3 110 -355 -22 -0.7 -2.8 0 0 -150 | -73.9
4 100 -369 | -22.8 | -5.1 | -204 -1.2 -37.5 | -170 | -83.7
5 90 -181 | -11.2 | -2.3 -9.2 -0.1 -3.13 | -170 | -83.7
Differences for Traffic Volume q=2000 (veh/hr-2 lanes)
Speed
Speed limiter NLC PDRE (%) | PrlT<11(%) s
distribution | (km/hr)
No. (UL) a P (%) a P (%) a P (%) a P (%)
6 No limit
7 120 -36 -1.3 -04 | -1.14 +0.4 | +3.88 | -15 | -10.7
8 110 -73 -2.7 -3.5 | -10.0 -0.8 =777 | -70 -50
9 100 -310 | -11.7 | 4.7 | -1346 | -3.1 | -30.10 | -98 -70
10 90 -44 -1.6 -2.9 -8.3 -1.6 | -15.53 | -100 | -71.4
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Differences for Traffic Volume q=3000 (veh/hr-2 lanes)

Speed

Speed limiter NLC PDRE (%) Fre[T<11C%) o’s
distribution | (km/hr)
No. (UL) a P (%) a P (%) a P (%) a P (%)
11 No limit
12 120 +52 +1.8 0 0 -0.2 -1.59 -2 -2
13 110 -24 -0.85 | -0.6 | -1.65 -0.6 -4.76 | -32 | -32.6
14 100 -109 | -3.89 | +0.1 | +0.27 | +0.3 | +2.38 | -56 | -57.1
15 920 -228 | -8.15 | -1.0 | -2.76 -0.5 -3.97 | -57 | -58.1
Differences for Traffic Volume q = 4000 (veh/hr-2lanes)
Speed
Speed limiter NLC PDRE (%) Fre[T<11C%) o’s
distribution | (km/hr)
No. (UL) a P (%) a P (%) a P (%) a P (%)
16 No limit
17 120 -31 -1.5 -0.2 -0.5 -0.7 -4.24 -3 -4.6
18 110 +114 | +5.35 | -04 | -1.01 -0.7 -4.24 -5 -7.6
19 100 -145 -6.8 | +0.4 | +1.01 | +0.2 | +1.21 -8 -12.3
20 920 -229 | -10.7 | -1.2 | -3.04 -0.8 -4.85 | -29 -
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Traffic Volume

Reduction in accidents (%)

1000 Reduction in
Speed limiter mean speed Fatal Fatal and serious | All accidents
(km/hr) (%) accidents | injury accidents
(UL)
No limiter
120 -2.8% -10.8% -8.2% -5.5%
110 -8.4% -29.6% -23.2% -16.1%
100 -15.0% -47.7% -38.5% -27.7%
90 -24.3% -67.2% -56.6% -42.7%
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Traffic Volume

Reduction in accidents (%)

2000 Reduction in
Speed limiter mean speed Fatal Fatal and serious | All accidents
(km/hr) (%) accidents | injury accidents
(UL)
No limiter
120 -1.0% -4.1% -3.1% -2.1%
110 -2.1% -8.0% -6.1% -4.1%
100 -9.3% -32.3% -25.3% -17.7%
90 -19.6% -58.2% -48.0% -35.3%
Traffic Volume
3000 Reduction in Reduction in accidents (%)
Speed limiter mean speed Fatal Fatal and serious | All accidents
(km/hr) (%) accidents injury accidents
(UL)
No limiter
120 0.0% 0.0% 0.0% 0.0%
110 -1.1% -4.4% -3.3% -2.2%
100 -5.6% -20.6% -15.9% -10.9%
90 -15.7% -49.6% -40.2% -29.0%
Traffic Volume
4000 Reduction in Reduction in accidents (%)
Speed limiter mean speed Fatal Fatal and serious | All accidents
(km/hr) (%) accidents injury accidents
(UL)
No limiter
120 0.0% 0.0% 0.0% 0.0%
110 -1.3% -5.2% -3.8% -2.5%
100 -1.3% -5.0% -3.7% -2.5%
90 -7.6% -27.1% -21.1% -14.6%
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Involvement Ratio for fatal road accidents
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Speed distributions in Rural Primary roads in the U.S.A

before and after the energy crisis

—2— At 1974 after energy crisis

—8— At 1973 before energy criss
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Speed distributions for different values of speed limiter with

Traffic volume = 1000 (veh/hr)
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Speed distributions for different values of speed limiter with
Traffic volume = 4000 (veh/hr)
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Relationship between speed and spacing

160 A f
wl T[T/ can |
/ / / / / ——-T=0.5 (sec)
140 N ——T=1 i
Nl N VI AR N S
—=>T=1.5 (sec)
130 ' *of —** . * |
— * =¥=T=2 (sec)
. o | o, %ohsotdo, foo *4 . o
< 1207 KA R TIN e, TR e e Tas e
hy ——T=3
B | o dapdeod 3§ e
~ 100 | o S STV RS SOTIES SDNIA L P 1
S g 1| L R SN AR A
o/ o /e - e® ¥ o%e *
so | |+ o/ e Mo WS el
70 /
60’ T1 T T T T
0 50 100 150 200 250 300
s (m)

M — P I W DY NPOXNT MTIP1 25 MK

32507 QAT NPOPIIN DW 72107 1T 17172 1001 Ang and Tang (1975) Sw anmay? axnna

1 1Y LN -AY
et ]

AP0, NYRATMI-ND

WNRD

2
g2 = LN[I + E_ZJ )
A=LN —F (5)
1+ cz/uz

T2VNT AN TMI9X MWRINAY 72BN T P2 manan awy X Lerner (1995) Sw o anTava

.11 79202 0o3xwan 09797 IR PO 9% °na nwnana®

52



T 2%m71 5w 72007 212 ov7n o ;11 a9an

" Surprise " " Expected "
T T
Mean 1.31 (sec) 0.54 (sec)

Standard Dev 0.61 0.10

A 0.17 (no unit) -0.63 (no unit)

€ 0.44 (no unit) 0.18 (no unit)
50th percentile 1.18 0.53
85th percentile 1.87 0.64
95th percentile 2.45 0.72
99th percentile 3.31 0.82
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Log-normal Distribution of Driver-Car Reaction Time
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No. of vehicles No. of Potential Drivers to be involved
Range in each Group in Rear- End collision

0<T<05 Nos 0.975-Ny 5
05<T<1 N, 0.648-N;
1<T<15 Nis 0.298-Nj 5
1.5<T<2 N» 0.14-N,
2<T<25 Ny 5 0.046-N, 5
25<T<3 N3 0.018-N;
Total No. of Potential Drivers

to be involved in Rear- End Z FT>T) N,

collision l
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1173w 922 9727 oY 207 992 STIRY 207 992 51907 MAEnT 15-1 14 nkbav nw 1907

257 20 %99 D72 v 297 993 1R ;14 79an

YVear All Types Buses (over 10 ton) Trucks (over 12 ton)

NarLr, N, NE:M Pg; (%) Ny NJi% Pr; (%)
1991 1,075,459 8,920 0 0 16,724 0 0
1992 1,175,876 9,309 0 0 17,733 0 0
1993 1,261,004 9,761 0 0 18,930 0 0
1994 1,373,098 | 10,429 0 0 20,769 0 0
1995 1,459,018 | 10,794 14 0.0013 22,139 650 0.0294
1996 1,542,870 | 11,214 610 0.0544 23,485 3,326 0.1416
1997 1,616,828 | 11,095 1,325 0.1194 23,814 5,047 0.2119
1998 1,674,779 | 11,141 1,965 0.1764 23,716 6,304 0.2658
1999 1,729,757 | 11,303 | 2,894 0.2560 23,712 7,653 0.3227
2000 1,831,530 | 11,849 | 4,197 0.3542 25,033 10,100 0.4035
2001 1,914,895 | 11,897 | 4,982 0.4188 26,251 11,985 0.4783
2002 1,960,023 11,788 | 5,861 0.4972 26,423 14,217 0.5381
2003 1,982,296 | 11,631 6,426 0.5525 25,702 15,430 0.6003
2004 2,037,715 | 11,451 6,994 0.6108 24,943 16,364 0.6561
2005 2,107,318 | 11,779 | 7,863 0.6675 25,224 16,705 0.6623
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Buses and Trucks

Yar | Ny | Nip | PO
1991 25,644 0 0

1992 27,042 0 0

1993 28,691 0 0

1994 31,198 0 0

1995 32,933 664 0.0202
1996 34,699 3,936 0.1134
1997 34,909 6,372 0.1825
1998 34,857 8,269 0.2372
1999 35,015 10,547 0.3012
2000 36,882 14,297 0.3876
2001 38,148 16,967 0.4448
2002 38,211 20,078 0.5255
2003 37,333 21,856 0.5854
2004 36,394 23,358 0.6418
2005 37,003 24,568 0.6639
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Average Annual Kilometrage (thousands)
TB Group | STB Group
Year (1)

LTBi LSTBi
1991 56.3 31.6
1992 63.7 33.1
1993 55.5 34.2
1994 58.6 234,
1995 60.2 537.
1996 63.1 4.93
1997 63.8 436.
1998 62.4 33.6
1999 56.7 33.8
2000 61.6 3.13
2001 57.5 1.03
2002 61.8 30.3
2003 56.3 31.3
2004 61.6 31.4
2005 65.4 31.4
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Involvement Ratio for fatal road accidents
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IR (No. of vehicles involved in road
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