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severity on low-grade highway and analyze the causal mechanisms of accident severity, based on traffic
accident records of a low-grade highway in Chongqing city in the past 7 years, combined with the
classification of collision vehicle types, the accident severity inducement analysis model was constructed
using the fixed parameter Logit, mixed Logit, and random parameter Logit models considering
heterogeneity sources. The differences in goodness-of-fit and heterogeneity of different models were
analyzed, and the influence of significant variables on accident severity was quantified using average
elasticity coefficient. The results show that the Logit model with random parameters considering
heterogeneous sources has the highest goodness-of-fit under the same type of accident conditions. In the
comprehensive accident model, the non-motor vehicle of the involved party has the greatest influence on
the accident severity. The frontal collision is a heterogeneous variable that obeys a normal distribution of
(-0.668, 0.749*). The mean and variance of the parameters are positively influenced by summer and
large accident-causing vehicles. The season and involved vehicle types exhibit the largest effect intensity in
the vehicle-to-vehicle accident model. The parameters associated with summer, mid-sized accident-causing
vehicles, and side collisions follow a one-sided triangular distribution with mean ( variance) of 0. 586,
0.948, and 0.631, and have mean heterogeneity with the factors of night and horizontal curve radius
greater than 1 600 m. The severity of vehicle-to-non-motor vehicle accidents is significantly affected by the
variables of non-motor vehicle, night, and frontal collision. The parameters corresponding to the night and
involved non-motor vehicle variables obey the unilateral triangular distribution of the mean ( variance )
2.040 and 1. 330, the mean value of parameters is significantly correlated with the weekend and age over
59 years old. Reasonably segmenting the accident dataset of low-grade highways in mountainous areas

helps to reduce the heterogeneity effect in the factors affecting accident severity and improve the accuracy
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and reliability of accident severity cause analysis results.

Keywords: mountainous low-grade highways;

Logit model

0 3| &

WX R E (A IX ) E 4w AR
69. 1% A E 6. 74 ACH AN T, R (1) Hb 35 30 55
SNO A JRZEE T HUBTE KA L AR S A B
AT HABAR LN I, 11 XA S G 1% DR I B
il , P2 Ae B EHORFE bR R FRERE, &
AR HIEBEN  FFRE L AT IO B
B, FMCR R E T, FS TR B, 2
70% W T R Sl FolOR AR AR LXK, HLE
FEIZAE ETHR D DR, DAL DX 25 2 e = ke g i
2 RO R S YIS TN R S v
FART S 25 SRS L 2R,
A BT L AR R B 1038 8 2 2K,

H AT, B A2 3 T 5T B £ T i o [ sk
TIE BB 5 AR k% 3 X BB ST RS, F
I A4 T 1 X N I g A A B s AR
12 FH T logistic B4 3 A77 T = i)™ =5 72 B 1) 52 il
P2, & B S5 2 0 O™ 5 B 355
5 335 24 4RI P 22 VR R0 A 3 S

accident severity ;

causality analysis; heterogeneity ;

FJE 5 O 5 4 B 1T AR R R R AR AR
MUSSONE %538 13 22 )2 i it 44 26 I 45 1) SRtk
TR A BRI IE T 238 f5 730 T 28 S 11 38 3 i ™ T
FETI A S AERF S ik b X SR O™
B R AT B T 4 U T R 2 B 1)
Tl FH B W AR R, AR /R AR RO 4 L
R B bE e R 0L & e 'Y (HfE &
Probit , Logit #5575 25 56 HU0E £ A6 R 77 78 — BUbE (R i
Tk 20 e A X A 5 R ) S B RO, R, 8
4320 | ABEHLSEL Logit 5575 K filt BEECHE S v |
IR T 2 R (S Bt A (E R 25 S5 P 1 B
DLSEOETY | LA 5 L SR R Z
W AR ORI 22 5 R BEHL B EL Logit
AL T B ASGEF A OB . _LIRFRA A
TELLTF AN O S v 1l XA N 1 S 7 HA
NI SR R 5 @220 T A [ 2 A0 i) 1y
AP 2 55 AL B ReR 1 T AE R O™
JE BRI IR A b B4 AN [ A 1
F AR, XF H AT 1L DR S5 2 A e S ™ R 1Y
R RIS M 25 5



57 4

IS« LI X RRAF R i 2 ™ T B2 BN 45 S kX e A - 203 -

BT, EF ARG A R S0E w3 AR R LX
ERAF G e S OB 30 20 i ik PL Bl 4 - L
S (HL- Pl k) FLsh 4 - AEPL3h 4= F ik
(LA 3 3¢, R % 1857 B R I B B LS
K Logit BB, FR T4 B B 19 N 7 53 s BIL i, 2651
™ A SR IN I PR, U
IR AR L ISR 25 4 2 B 5 a0 = ik ™ i e 2 4 (I B e
S
1 IIRIRE RN HEE R TEEAM
L1 WRIEFERABEEREIREERE

DA PR S 1L DXBUA] 2 4208 =208 B WIS 0

% ZNERA K 16. 2 km, B HUE S 40 km/h, F
Mk Fe /N2 0 200 m, Fe RO 7%, I 7K I B2

HE B LB Ik 38. 4% , @48 3 4K I HLAR IR AT )
R, W 2014—2020 4% 6 B 2838 35 R 1 il
SN GRRE W8 420 A8 (R 85 ) I Rk
THRORL, 2R VR A, AR 1 782 S HREAS
W HL-HLERR 1168 A2 (7 HE 65. 54% ) HL-AEF KL
614 & (51 34. 46%)
1.2 ERTEEZMETEEEN

AL XA S 0 [ 1) T I A2 R A
B BRI B NRAAE (PR AR ) PRBERRAE (BB
T KA EWIRHIE (R A WA
HCRAY ) FIE BEARAE (Pt 4B B B 45 ) 1k
hAsEBE [ AR, DL O™ R Ok PR A K S O™
FEEER o A0 = R RO Tk, AR R
MFRIER 1L,

x1 T2HMA
Table 1 Description of explanatory variables
A m S 1k AR A )
PR AR 1 H™ AP e Fi i (61. 5% ) T3 (38. 5%)
g il 2(12.3%) B (87.7%)
68787 <25(17.3%) . =25 H<39(32.5%) .=39 H<59(32.1%) .=59(18. 1%)
. , INBIAE(55.3%/48. 8% ) P RIA:(24. 4%/17. 6% ) |
i et C A j@éi(( 9.8%/9.6%) ?4E$nijjzﬁ(( 10. 5%/24. 0%))
FHAY EREHI(34.0%) FEEEY) (12. 6%) MIHRHE(13.3%) | IE I (40. 1%)
SRS /m <800(39.4%) ,=800 H<1 600(36.3%) .=1 600(24.3%)
o Wik /m <1 000(67.5%) .=1 000(32.5%)
YR/ % <2(46.2%) . =2 H<5(37.4%) .=5(16.4%)
BETEIR AL THE(86.3%) MR (13.7%)
i B HIA](79.3%) AN (20. 7%)
o A HFZ(29.7%) BEZ(19.5%) FKZFE(17.2%) AZ2(33.6%)
RE R TAEH(68.3%) JEHR(31.7%)
KA K (82. 1%) ARME R (17.9%)

TE S RO Sl 5 | A S A J2 2D sl = i A A 31 OC B 4 2 A1 FH A9 42000 9 o 22 0 D Sl I Bl 5t

[RRCE S

2 EHTEEHESRREX LS

2.1 FERRMEREFEAFEVSE Logit &2

A Logit BIELK R S HCE MBI 7\
AT 36 = WOBCHE 1 N e S T R T T AR 5
Logit B %1 78 [N F o #7 7€ (%) 1IA ( Independence of
Irrelevant Alternatives ) (B[00, 1A Logit 7Y {9
B BRBCAT SR8 N

U, =B.X,, + &, (1)

K. Uy, B n B FHU™H N kAR R
B, TSR i X, WA n B ESECENE
Rt e, NIRZEIL,

i R SO TR A7 AR R S B TR S Logit A5
TR AL A SR e LR
B.=B +o, v, (2)
Xb: B o B, WIIMHI & 5 o, 9 FBERE, HXS fA
TCR N B, WAREZE ; v, NBEPLI, SRAE 5 B
AR T BE AL S B SR R, R SE T 5
AT BB, A SR e sl 2R 08 .
B, =B +ow, +o, v, (3)
P o S AR I S 5 1R )RR AR 1) B w, B FR A
28
N HE— S0 S T AR A S R S A
FESSE 5 T BEHL S AL Logit FAY (1 3L Atk 149 A
25 TR ), T A B R I (E AN 7 22 57 PR Y



hoE T e B ¥ % iR H35%
- 204 - China  Safety Science Journal 20254F
BEALZEL Logit BAY , A S 4 R8s . -
_ i 3 EWTEERIEREN
B, =B +ow, +aexplet,)y, (4)

. o, NSRBI R
ER D) PR ET 6, MRS SO AR 4> A , 0]
BRI R R
ex .
nk ﬁf(ﬂk [ 0>dﬂk
VZ exp(B,X,,)
Rof. P, W 0 REMGEEE R kR (B, |
0) 3 B, WA B SREL; 6 o WER 85 FE R B
R
2.2 FHEMERE
F T 0 5 % 1 S T S JE B B AL 28K Logit
BT (3 11 U5 2R 400 BT 1 705 0 ) 2 ™ o 1Y
PERBLAIC R I SR JF F 35 31k 2 00 Ak 45 fi g
AR RS AT
_ 1 & Pulx,=1) =P, (x,=0)
EP,,kx”/- - N;zl Pnk(xnj — 0)
A B G A AR B, % kKT T
) IR

(5)

(6)

xR2

3.1 EMTEERAESHRE

Shyib G AR k) 22 LR M S O R 1 22, R
FHIT 2 7R 2 b 5 2R 50K 560 45 50 B R i TR] P R e
ER R AR DL AR b R S I A Y
MXRBEK, H-0.62(p<0.05) , R 5EVi & H
SRR FHEPE RN 0. 58 (p<0.05) ; 7EHL-TE
R, RS RO AR B A DG R U
K3k 0.65(p<0.05) . 25 E i 5 9 AH M 2R B4 %0
{4/ 0.7, BRI G (1025 2 m] A

FHTF Nlogit6. 0 x4, 2k & 4 AL 7E 0. 05
8 KOV 07 0 S S AR, R 07 3k AR R AR 8
BEALSEL, I A b B IE S A 35
Gy AT B = A A A SR AR R B HL S B0 S 4
A7) G 500 YX Halton SR, 43 1R A 45 2 i
BRI RSB E . LA Tl HL-PLE BRI -
AEF T B 2 S8 Logit IR G Logit UL M % & 55 i
PR VR A Bl AL S 80 Logit 155750 ) 5 A 1145 31 L
R"2—K 4,

ZATHEBMGITER

Table 2 Estimation results of integrated accidents
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Table 3 Estimation results of motor-motor vehicle accidents
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Table 4 Estimation results of motor to non-motor accidents
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