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IHSDM freeway accident prediction models

MENG Xiang-hai, HOU Qin-zhong, SHI Yong-yi, JING Lin-peng, ZHENG Lai
(School of Transportation Science and Engineering, Harbin Institute of Technology,

Harbin 150090, Heilongjiang, China)

Abstract; IHSDM C(interactive highway safety design model) was used to predict accidents of 11
types of freeways, and the predicted accident numbers were compared with the actual accident
numbers. The basic accident prediction models and the modification coefficients of alignment
indexes were obtained, a set of IHSDM accident prediction improved models were built to carry
out the sensitivity analysis of alignment indexes, the effects of alignment indexes on the predicted
accident rates were explained, and the safe value ranges of alignment indexes for freeways were
obtained. Analysis result shows that the accident numbers predicted by THSDM are lower than
the actual accident number, the least error is 13%, and the maximum error is 52%. The relative
error between total accident number predicted by the improved model and the actual value is less
than 10%. At specific road sections, Pearson’s correlation coefficients are 0. 60 at least, the root
mean square errors are less than 0.30, and the mean relative errors are less than 30%. The
sensitivities of accident rates to alignment indexes from high to low are straight line length,
longitudinal slope, horizontal curve angle, horizontal curve radius and vertical curve radius.
Obviously, compared with THSDM., the improved model has higher accuracy and better
applicability. 14 tabs, 6 figs, 20 refs.
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Tab.1 Freeway types

ﬁig% 1 72 1 2 B iﬁ ﬁgﬁfg¢ﬁﬁ
1 TFBH R 2 B KO~K125 | PR IX 120 4
2 LR A B KO~KT77 | PE X 100 4
3 P B RN B K294 ~K409 | RS X 120 4
4 B 2 A B KO~K136 | IS IX 100 4
5 R A B K122 ~K134 | [EFE X 80 4
6 TR B A B KA2~K108 | 15 X 100 4
7 TUBR L B K13 ~K93 | 1 X 80 4
8 b 1L A B K467~ K662 | - JF X 120 6
9 T A B K301~ K467 | B X 120 6
10 K A B KO~K176 |- J§ X 120 8
11 |k A K K223 ~K348 | Bl X 120 8
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Tab.2 Alignment indexes

G TR 5| B - 2 B/ I e G | T | RS | B
KA | CRfR/mo | BAE/mo | S/ mo S8/ m ST /m) B
1 8 000 2 300 3.00 0.75 | 3.50 | 481

2 6 000 1400 2.00 0.75 | 3.00 | 286

3 9 800 3000 3.00 0.75 | 3.50 | 409

1 7 500 750 2.00 0.50 | 3.00 | 548

5 6 000 600 2.00 0.50 | 2.50 | 52

6 6 000 800 1.50 0.75 | 2.75 | 207

7 4000 500 2.00 0.50 | 2.50 | 350

8 8 000 5 500 3.00 0.75 | 3.00 | 818

9 8 000 3000 3.00 0.75 | 3.00 | 564
10 25 000 1000 3.00 0.75 | 3.00 | 555
11 20 000 650 3.00 0.75 | 3.00 | 479
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Tab. 4 Traffic volumes

[P Ay e | BERBSCHE BN/ | A BOALT R R
2 A HBLA (veh+d™) WA/ (veh e d™ 1)
1 14 16 979~23 893 20 969
2 4 2 809~3 821 3227
3 5 13 720~18 276 17 630
4 12 11 430~19 540 14 171
5 2 6 694~7 939 7 840
6 4 7 870~8 702 8 261
7 10 9 791~13 883 11 842
8 10 13 864~26 524 18 874
9 5 24 439~27 919 25 866
10 18 19 833~25 425 23 175
11 6 25 044~47 621 33 072
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Tab.5 Comparison of actual accidents number and

predicted accidents number by IHSDM

tab. 3 Data of traffic accidents PO ABE | SCBRICHCH |THSDM BB HCH | o/
BHABKT | SH SR e k8| R | R %
1 1634 2008 4E 1 A& 20124 7 A 1 363 317 —13
2 248 2009 4F 1 H & 20124F 12 H 2 62 42 —32
3 1164 2009 4FE 1 H&E 2012412 H 3 291 246 —15
4 1 689 2007 4E 1 A& 201247 A 4 307 203 —34
5 217 2006 4E 1 H & 2012 4£ 12 A 5 31 15 —52
6 868 2006 4E 1 H &£ 20124E 12 H 6 124 81 —35
7 998 2006 4E 1 A & 2009 4£ 6 H 7 285 148 —48
8 2 240 2006 4£ 1 H & 2009 4 6 H 8 640 450 —30
9 2 328 2010 4F 1 H & 2012412 H 9 776 511 — 34
10 5627 2006 4 1 H & 20124 12 H 10 804 459 —43
11 3017 2006 41 A & 20124 12 A 11 431 268 —38
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Tab. 6 Calculation result of evaluation indexes

[

AR /i a/ig r 0 /%
1 0.75 0. 64 0. 26 0. 45 41
2 0.22 0.14 0.17 0.16 64
3 0.71 0. 60 0.25 0.41 42
4 0. 56 0.48 0.12 0. 47 70
5 0. 60 0.18 0.17 0.56 75
6 0. 60 0. 39 0.15 0. 30 75
7 0. 81 0.43 0.11 0.59 88
8 0.78 0. 45 0.35 0. 33 40
9 1. 38 1. 11 0.41 0.56 36

10 1.45 1.03 0.31 0.75 41
11 0.90 0.58 0.35 0. 50 44
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Tab.7 Improved models

» e | BOITHEUE/ R FEA BT
BT | AR . L
(kme+h 1) o PR Ja¥:ie
1 4 80 R 5.7 402
2 4 100 KA 2.4.6 1041
3 4 120 HiH 1.3 890
4 6 120 H# 8.9 1382
5 8 120 H510,11 1034
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Tab. 9 Parameters of improved models

LAY TR B /km « h! ELie Sy e RR

N2 =N1BiB:3:: 5
Ny =10 6z} 0. 65
B =0.91z MO +1 0.62

1 4 80 B, =0. 25525 —0.591x,+1. 41 0.65
Bs=3X10"*2§—0.01225+1.15 0.70
B =0.069x%—0.078x, +1.212 0.71
Bs=0.51a; 7 +1 0.57
N2 =N1pi 323381 35
N, =2.08X 1077z} %! 0. 66
B =0.552; 1 0.73

2 4 100 B =0.37525—0. 7602, +1. 51 0. 62
By =2X10""25—0. 01z, +1.16 0.72
B =0.1242%5—0.017x, +1.01 0.68
B =0.61a; “ 41 0.71
N:=N5,

3 4 120 N, =2.20X10 %25 —3.75X10 "2,+0. 96 0.85
B, =0.23925—0.687x,+1.86 0. 60
N:=N 5,

4 6 120 N1 =1.70X10 %25 —2.54X10 "2, +0. 66 0.77
B =0.301x%—0. 7542, +1. 62 0.62
N;=NipB,

5 8 120 N, =2.00X10"%25—2.88X10 "x,+0. 88 0.75
B, =0.206x%—0.506x,+1. 40 0. 64

TESERRIE A MR 2 B R R A TR

JRE 36 5 AF 107 ) T AR R K AR B2 B b 33 B 5 B
AT B T R, A A B B R AT A B 4
R L PRy
4.5 [IHSDM =5 & T 2 gt 4% BY 36 I

F I THSDM Bt A5 80 %) 7 4% i) R AR B0 4T
FEECE N L 5 THSDM A5 A4 3500 (8 3 47 % 1
iR WK 10, WG4 R Al 50, IHSDM g i 152 Al
BRI I 5 S B L A R R 3R 25 B 10 %6 LU
P LA 22 SR MOk Y THSDM. $5 0] 485 760 7 151 0 kS B2 -

£ 10 EHBHBMER L

Tab. 10 Comparison of predicted total accidents numbers
THSDM Bl il 465 74 THSDM i 1 4 150
R | SEBR{E
T AE | A xR/ %0 | UAE | AR R 2 %
1 164 84 —49 178 8.6
2 255 168 —34 241 —5.4
3 314 267 —15 293 —6.5
1 702 477 —32 638 —9.1
5 611 360 —41 648 6.1
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Fig.4 Relations between modification coefficients and

alignment indexes
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Tab. 11 Evaluation indexes of improved models

TR m/ a/ie r 5 /%
1 0.70 0. 66 0. 60 0.16 28
2 0.45 0.42 0.67 0. 10 19
3 0.48 0.53 0. 66 0. 14 23
4 1. 06 1.15 0.61 0.19 26
> 1.18 1.25 0. 64 0.28 24
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Fig. 6 Relations between predicted accident rates and

alignment indexes of model 1
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Tab. 12 Grading standards of relative sensitivity
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IIE73 0.05<C|S;[<0. 2 x; AR UE S B AR A 2 0 R A — RE R x5
V% |'S;i|<0.05 i BRSO AR S5 M
R13 #HE | FRBERRELER
Tab. 13  Alignment index ranges of model 1
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/km [8.00.8.02) >8.02
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Tab. 14 Safe ranges of alignment indexes
g | BIFEE/ (km e b D | P k4R km HARBKE/km SF- iy £k i £/ ) PP/ 1B £k 2F 42/ km
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