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Abstract: In order to meet the requirements of vehicle load modeling and analysis for the digital transformation
of highway bridges, the characteristics of vehicle load are analyzed and summarized. Based on the classification
method of the number and complexity of random factors, vehicle load models are divided into single parameter
vehicle load model, vehicle load spectrum, random traffic load model and vehicle load theoretical model. Based
on this classification, the characteristics, modeling methods, development status, existing problems and applica-
tion prospects of various vehicle load models are discussed. The findings demonstrate that existing vehicle load
modeling methods mostly rely on sampling analysis of unknown stochastic processes, which are often inefficient
and limited, and the resulting load models are not universal. In practical applications, appropriate modeling meth-
ods should be selected based on the characteristics of single factor vehicle load models, vehicle load spectra, and

random traffic load models to meet application requirements. The stochastic traffic flow model is currently the
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most comprehensive modeling description of vehicle loads, and its basic research direction focuses on covering

more load parameters, clarifying the correlation between various parameters, and more efficient modeling meth-

ods. The development of vehicle load theoretical model is not mature, which is the main direction of further re-

search on vehicle load. With the development of society, the establishment of universal and automatic vehicle

load model has become the basic trend of model development.
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Fig. 1 Modeling and application process of the random traffic load model
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Fig. 2 Flowchat of the numerical simulation for stochastic traffic



%5 53]

(R U I /A -3 SR e RIS 37 7

BT UG o BRILLIAN 8T K E R E 18 T
LBERERG RS | Y S S B TREAL
TR AT o S JH L1 AR Kim 35SV 8T (1) Bl L
AT BT 2 FE T SO G (), o e
ST 1 2R 44 SR B AR R AR, BN T 3T AN
[F] s Bt 8 R IR 28501 RN ) 119 42 BA B A2 i
FAIRY, MRERFARAED B (R S Ny i B AL 4 T AR
2 2 TR 2 A5 ) e R ] Ao 35 2 R A
ALK G RAR R S A T o B Tk . Zeng Y,
Joi 7K e AR L T e M B AL AR PAHIOUL 2 T
W ZE A a0 8 AR A LRSS A T o R
IV RN A TS -
2.4 FIRTTHIEISRE

Fie HEBE AL AT A B e 8 7 A O 1) 42 9 ey R B 12
BERLSE F AT BB ) g A 3K, & S8R S 4,
AT ¥t BH BAT 17%) B8 o 0B AU A By AR ARG AR R g FH
MERE I R L FYa Rl . BRI, R A 4=
B2, 45 S 800 A B OCHK , H ST 58 4 I BEE for 2%
B R R, BT, #0902 7% JEAR X 2
() 2 fr 28 e PR 2 (AN 50 S L 4RIl R L 5l
AT ) RTINS S AR AR 1 ) ey 2 R 2 0]
AT

G SR A 3 s R W T A R A R
S BT DA 0 300 o A X [ ] Ak s Ry — 4
(R BEAIL Ak AR, BRI, TR AT 5% 4 00 o 28 P AL o A 1Y)
AEGE R, B FIA A SR T e R A LR B AT
ISR T A AT 2. Ghosn 25 5E T L R B
HUHT e B AR T A MR i
BRI A W R AR MR A I PN 1) e R A 282
BN o SCHR[15]H 3E 1 Possion P #1172 i i — %
BATIRAE T W4 A 2 B AL R, & Weibull
BEHLT R R B AR B AT IRE T W 4 E AL 2
Croce %5 TR A4 Ge 118 R S a7 FH - fiy
ORI AR AT RO AT T . B
W R A 1R IS BN 2 A BEORT ot B S TR B
O A £t o7 T BEA 2 B 5% A2 0 ey 2800 A
A, ok T T B IR g A S i
n B2 T 2 B TR AR 3 48 B bR S FH 3k =X i
BraRiko Lin 48t TRES LR G B IR EHE A
AN 2R 2 485 S IA A i R 4 A A

SEH TR R IR A AR B AR R AR B A
() —AHEhR, WAl LEAE 2 — RS . Ak

ST AR RSN ) S R A TR TR
- By IR AT R REA LI R 4 23 % S e s

I3 AN —SEtIF TR T AR B 7k AT A
iy 2SR P AN 73 AT o Cheen S5 M A2 4 fif A
TR it PR A i R R T SR A ¥, R I ) [
FEAL (UGM) X A7y T o 2 14 2 ] 23 A 0647 A 53
Bro TSR S 4R AR R BT 5 ) S04 , 4 42400 oy
AR S A AT RTS8
22U IE 25 -TH A BB B AL A5 70 R 22 06 1 285 S B
PLIERL

3 FEWREREINNASRE

3.1 EIREHREE N A

LA Ao 2 R DA [ 4 J3E X BHR 5 3 4y 28
ARG A I, S H B 1 A AR A A2 i 14
AR TP T R 2R R I R
T ATEE PR DAl S5 A i P B A2 3 O Y )
SFHRAMRE

TEBUA s 2R A BN AR R R T
it it 4 B el A A ABE 3R 0 A BRAR, oA ) R
W T A gy B RIS O, T DA A it
1y B A B E S PR , W REAE A iz A B R O %
PR PR o A 83 R RS
55 AT A , 2 BT TR GRS R R 55 PR RE A A
o FH 7 i TN

WAL 4L 1y 23 2 PR S8 AR R AN 22, ot A A
A B O T, PR A A e o )z R
AR H R T P A A e bR R (R R RE
A TR A TS A A ey BN A KA A, I
AL O JE Al i R 400 oy 8 (L . D] S Lo
] S5 8 v R BT B E(E 22 LA 95
SR 2 o BEAL % 0T R R 55— B L
SEMFREEEA I S VERE ST , FLR AT 55 1 7
IETE | U S5t 0 i B A T 5 M 3 55 7 i o
o BEBLA= IR A T RUSEHT T HAd RAA R 3 5t Ak
IR A TR T AL A ey AR R Y TR Ak
PR T AR TN Ty i , SR R AF TR T AL R
HIRTE T RS AT e 47 A N 1) (5 A Wi 7 3 4 il
17

DA er IS A Y P T A R A R R X —
WALt o T 8 S ) A0 Ay 2 2, A L A0 i 28
R A Y B v S R o B D A £ 2



8 e R

b

SN

2025 4

B KAESM A R A 2R A e SR ARG

LT AN AR I 5 SR I 25 A AR SR 2 A
PR B B HEAR vk . 2 PR FH A OG
A R A 28, G N B AR R R R AR
ol R A TATR R 2 A B4 JR 3 A7 3 43 W st A S 1 A
b, D) R S A P R 3 A e AR 0k
AT P 55 A S AN O ZE A for 3% K/ LR B
=% A S SEGTE TR, AT 2088 45 2k BT KX
LAY, IS 326 48 57 AR Ay 2R AR AR 5 2 g
ot L O Y A 2 4 T ) {7 RS T o ST
BB A ADL B AL A2 3 i 2845 AU TR A7 20 AT 5 2 90 Ao 2%
HRE AR B EL AT W A B0 b ok (R % L
ToR 728 S ()38 NI 1 e 2 P AL 2 ) B R
HRAER
3.2 EREHERAREE

LA ey AR A X A 2% 1) 0 e A 0 0
Yo AT AL, A SRR B s L 0 A8 1 A B
B Y S Y e R ) SN (B N S e
R TR, 2 s T ) B Aoy 25 A0 48 R B A BB A
8 A1 PN 2 S0 A et A R R L T O g 1 P R
o EEEIA IR, B IR H AT A
BRI TR AE LA R LA 5 b — 28 &

1) a2 B A 0 ey 228 Wi vk 5 . — T
SRR I RS B BT PN 2 5 Sy — T R R
IR 5 A A, R R AR IR R $
AR AR AE A AR R R B W B S

2) FIHN T BERIR R 22 S FiR AT 28
Blamh S oS B A FRE U G S B A Ay
AR R AR AR T B 53, 008 45 KB 2 i oy 2%
BRI A ) S kAR

3) AR ERGE L Ay A I B A R R
— 7 T 7 A D T, A B A B AR
53— 7 TN 5 it — A A A 57t

4) Tins Ay R E FHEESE , BRTC A 4
S for AR R HL R R | SO R L 3 T e
AR RAS , BRI T AR R B N . BN
Ry HE SR A AR AR R AR i — 2P R R e
AR 2 2 A o AR R0 M A RO AR

5) it —2 58 3 BENL AR T Ar A, A 22 DR R
B AT R 45 AT XA R S PR
FHRCRVEAR | 32 A5 $ v a0 3 R ASE ARG 40 1k
FERE

4 HRIE

AR SCREN BEATR 2 A2 A ey 2 A R HEA T T AR P S
BT, T REAL R Z A0 R R A oy 2 B 2
TG T R LR IR LU TR S8

1) 23 B 2 A ey 8 HL A 5 Zpe M AR v B BE AL
PE | Bt 28 B A A FE A 7 W A far 28 5K
PR A ARy 1A A BE AT 3 T S 9 A
o 2RI 1) S Ak R AR <

2) MSEBR N O T 2 A B DS
BOREAE B ARHE W KA AT X R B GE T AT
3 N7 R L 1% B R 3R 2 Ay A TR e R R 2
T AT

3) BEAL G Ay AR AR J5T 1 AT 2 % A TR AL
TE R AHIAE 30T, S AR A0 0 0 s DO A5 A o A B L
A FRAHERT, (EPH [R5 R N R E, R 2
A (18 U P X DA ARAIE , LA (R AF 5 Ty i S rp T
TR 55 T 22 0 o 3% S 0 BT 45 2 R A AR S
TR SR AR T TR AR N A o IS 1) oy 2R AR AR
AT DA S BROGT AE A i 2 ) 4 TR L A H R iR
MR Z —

4) TR G R AL 4 A RS  HOE K
BT R T, H AR T 57 1 R A BT 1)
FHEEW M HIE

5) A g 22k BV AGE AR X iy 2 T 4 v TR AR
R SRR S, BRI TS £ R, 2 It
B, HUR A G — S 2 . B
Bt KR, @ R A B0 ZE A ey R 7
AR e JR () AR A

BE 3k

(1] sk, T 205 SR G AR R 42 U 28 20 A U B H
N FAAEFE[D]. B At AR K2, 2023.
ZHANG J L. Research on recognition and application of
space-time distribution of bridge vehicles based on multi-
information fusion[D]. Nanjing: Southeast University,
2023.

(2] JRIRENE. Hda gk sl AT SR i 1y 2R REVUNIFSE[D]. b
M TR, 2023.
ZHOU Y H. Data-driven based intelligent identification
of moving load on bridges[D]. Hangzhou: Zhejiang Uni-
versity, 2023.

[3] = BT I M ZIAE R RS 1y N 4 ) iy
HBI[D]. PE%: K2R, 2023,



%5 53]

(R U I /A -3 SR e RIS 37 9

YUAN B. Dynamic load identification of vehicles in me-
dium and small bridges based on deep learning and multi-
source information fusion[D]. Xi’ an: Chang’ an Universi-
ty, 2023.

(2 B2 G B 0. v [ 22 TR R AP S -
2024[J]. TP EA B, 2024, 37(12): 1-160.

Editorial Department of China Journal of Highway and
Transport. Review on China’ s bridge engineering re-
search: 2024[J]. China Journal of Highway and Trans-
port, 2024, 37(12): 1-160.

B RIS R BT F D). 1% K
TREE, 2023,

LUO X. Research on automobile load model for extra-
large span suspension bridges[D]. Xi’ an: Chang’ an Uni-
versity, 2023.

[6] BLHEEE, LI, Bl —, 5 5T WIM LIRS TLRARK

W 3 G2 far AR e TR AL (D). 2R pg R 2 (B AR R
), 2023, 53(6): 1148-1155.

ZHU Q X, WANG H, CHEN Z Y, et al. Statistic model of
vehicle loads for arterial highway bridges in Jiangsu Prov-
ince based on WIM system[J]. Journal of Southeast Uni-
versity (Natural Science Edition), 2023, 53(6): 1148-1155.

(7] RO, 2 T I Rl A R L TR 2 Ay 2

FIUBEFE[D]. AL AR RS, 2023.
ZHAO K L. Study on vehicle load model of Qixiashan
Yangtze River bridge based on long-term monitoring data

[D]. Nanjing: Southeast University, 2023.

[8] MU M H, SUN X H, LEI C, et al. Study on the adaptabili-

(9]

ty of vehicle loads in special lanes for trucks on highway
bridges[J]. Mathematical Problems in Engineering, 2023:
6044359.

WANG D, ZHAO Y, WANG J F, et al. Establishment and
effect analysis of traffic load for long-span bridge via fu-
sion of parameter correlation[J]. Structures, 2323, 55:

1992-2002.

[10] JEIDk, B0, B TLNI, 45, 23 BRAT AR ISR 5F 42 s

[11]

WG], 238K, 2009, 54(12): 21-25.

ZHOU Y T, ZHAI H, BAO W G, et al. Research on stan-
dard fatigue vehicular load for highway bridges[J]. High-
way, 2009, 54(12): 21-25.

TR, I A AR T BET AT 98 55 A3 P00 5 v
WFFE[D]. 5K 5 RASH K, 2024.

WEI G R. Research on fatigue life prediction method of
arch bridge suspender under measured traffic flow[D].

Chongqing: Chongqing Jiaotong University, 2024.

[12] HabAk, 28, SR ABLT, 55, SRR SERHAT S R0 55 4~

[13]

[14]

[15]

[18]

P ERAIL P T[I]. R R R A 4 (A SRR, 2023, 54
(6): 2197-2208.

LYU Z L, JIANG X, QIANG X H, et al. Equivalent fa-
tigue vehicle load model of steel box girder in cable-
stayed bridges[J]. Journal of Central South University
(Science and Technology), 2023, 54(6): 2197-2208.

CHR 2 B0 A . P R 2 TR RIS i -
2014[J]. HEA AR, 2014, 27(5): 1-96.

Editorial Department of China Journal of Highway and
Transport. Review on China’ s bridge engineering re-
search: 2014[J]. China Journal of Highway and Trans-
port, 2014, 27(5): 1-96.

(P A BEAE AR R A T R 32 TR AR T LA -
2021[J]. HEAHEEAR, 2021, 34(2): 1-97.

Editorial Department of China Journal of Highway and
Transport. Review on China’ s bridge engineering re-
search: 2021[J]. China Journal of Highway and Trans-
port, 2021, 34(2): 1-97.

“ONBEBR R AT IR, N B B A A R
WEFEN). 8%, 1997, 42(3): 8-12.

‘Research on Vehicle Load of Highway Bridges’ Re-
search Group. Research on Vehicle Load of Highway
Bridges [J]. Highway, 1997, 42(3): 8-12.

DU EE, AU, BOR R, GF. AR AL A A 2 A
FARFSE(—): AR L IX (). 2 B 2@ RHE, 2010, 27
(6): 40-45.

GONG J X, LI W J, ZHAO J L, et al. Research on proba-
bilistic model of highway bridge vehicle loads(1): non-
controlling area[J]. Journal of Highway and Transporta-
tion Research and Development, 2010, 27(6): 40-45.
HOU N, SUN L M, CHEN L. Modeling vehicle load for
a long- span bridge based on weigh in motion data[J].
Measurement, 2021,183:109727.

TG T AR AR AL A 2 B AT R A 0 A 23R LT 5
[D]. F&JH: M2, 2010.

WANG Q. Study on live load model for highway bridges
based on the characters of wheel axles[D]. Fuzhou: Fu-
zhou University, 2010.

R, AR 2 T S 7 iy AR 70 B AR R
BRI H A 2 E3], 2017, 30(6): 260-267.

ZHAO S J, REN W X. Piecewise truncation probability
distribution model of vehicle loads for highway bridges
and its application[J]. China Journal of Highway and
Transport, 2017, 30(6): 260-267.

MOSES F, SCHILLING C G, RAJU K S. Fatigue evalua-
tion procedures for steel bridges[C]// Washington: Trans-



N

10 L PNE

i 20254F

(21]

(22]

(23]

[24]

(23]

[26]

(27]

(28]

(29]

(30]

[31]

portation Research Board Executive Committee 1987,
1987:1-94.

LAMAN J A, NOWAK A S. Fatigue- load models for
girder bridges[J]. Journal of Structural Engineering, 1996,
122(7): 726-733.

CHOTICKAI P, BOWMAN M D. Truck models for im-
proved fatigue life predictions of steel bridges[J]. Journal
of Bridge Engineering, 2006, 11(1): 71-80.

A P . R g 2 % S o A A A A R Y
[D]. FIA: ZRREK2E, 2015.

YANG Z G. Research on load model of actual operating
vehicles on typical highway[D]. Nanjing: Southeast Uni-
versity, 2015.

CHEN W Z, XU J, YAN B C, et al. Fatigue load model
for highway bridges in heavily loaded areas of China[J].
Advanced Steel Construction, 2015, 11(3): 322-333.
FF/NE, 2 TG B 57 17 4 R BT 5 (0],
IR T A B Al (A AAREARRD), 2022, 31(2): 9-11.
SHU X J, LI'Y G. Study on fatigue load vehicle model of
Liancheng Bridge[J]. Journal of Hunan City University
(Natural Science), 2022, 31(2): 9-11.

INRJR. 75 182 S HOM O HE I 57 22 1y 4 B Y
[D]. B B TR, 2023.

SUN D C. Study on fatigue vehicle load model consider-
ing multi-parameter correlation[D]. Wuhan: Wuhan Insti-
tute of Technology, 2023.

LIU Y, LI D R, ZHANG Z H, et al. Fatigue load model
using the weigh-in-motion system for highway bridges in
China[J]. Journal of Bridge Engineering, 2017, 22(6):
04017011.

DENG L, NIE L, ZHONG W J, et al. Developing fatigue
vehicle models for bridge fatigue assessment under dif-
ferent traffic conditions[J]. Journal of Bridge Engineer-
ing, 2021, 26(2): 04020122.

TR, JAl) R, R, A LR A v B B G
BTSN SCHRH, 2022(3): 33-40.

XING Z H, ZHOU G L, LIU E G, et al. Study on the ve-
hicle load of bridge on Shandong expressway[J]. Shan-
dong Jiaotong Keji, 2022(3): 33-40.

LIANG Y Z, XIONG F. Study of a fatigue load model
for highway bridges in Southeast China[J]. Gradevinar,
2020, 72(1): 21-32.

CHEN B, YE Z N, CHEN Z S, et al. Bridge vehicle load
model on different grades of roads in China based on
Weigh- in- Motion (WIM) data[J]. Measurement, 2018,
122: 670-678.

[32]

[33]

[33]

[39]

TR, WG, SRR, G5 BRI 57 2 fif BB AT 5T

NHETRE, 2017, 42(4): 124-127.
YIN X, HUANG H Y, ZHANG J P, et al. Study on stan-
dard fatigue vehicle load model[J]. Highway Engineer-
ing, 2017, 42(4): 124-127.
X4, BUE, X4, . FT WIM B 192 B 2 4240
92 55 AT ST TR AR, 2018, 38(1): 164-171.
DENG Y, YAN W, LIU Y, et al. Study on fatigue load
model of highway bridge based on WIM data[J]. Journal
of China & Foreign Highway, 2018, 38(1): 164-171.

Bz BCE N AT 2 B IE S S M AN THT A

J& Bm[D Kb IR, 2017
HUANG Y. Vehicular loading spectrum and fatigue in-
vestigation into orthotropic steel bridge decks on heavy
freight transportation highway[D].
University, 2017.
AR AL A% AT 280 P A 3% 22 A2 B 8 5 A A
AR KSR 55 A7 AR (D). )M TR, 2022.
HU C M. Multi-lane fatigue load model and fatigue life

assessment of bridges under multi- lane random traffic

Changsha: Hunan

loadings[D]. Guangzhou: Guangzhou University, 2022.
NOWAK A S. Live load model for highway bridges[J].
Structural Safety, 1993, 13(1/2): 53-66.

MIAO T J, CHAN T H T. Bridge live load models from
WIM data[J]. Engineering Structures, 2002, 24(8): 1071-
1084.

AR A R A A AT
WD) T & IR K2, 2020.
ZHU M J. Study on the influence law of typical over-

FEPE A ML

weight vehicles on the reliability of highway bridges[D].
Qingdao: Shandong University of Science and Technolo-
gy, 2020.

FEARAE. FET WIM B B RHA RS IR 4 28U R T
LRI ThAMA B, 2019, 39(2): 173-177.

CAI J H. Investigation and application of vehicle load
model for cable-stayed bridge evaluation based on WIM
data[J]. Journal of China & Foreign Highway, 2019, 39

(2): 173-177.
AREFRR. TR/INES A B AR 2B N B 5 KA T
ATEERE ST [D]. Bk HOAREEL TR, 2019.

YU X Z. Study on vehicle load effect model and reliabili-

ty analysis of widening for small-span and medium-span

beam bridge[D]. Guilin: Guilin University of Technolo-

gy, 2019.

£T 38 T AT G VR 2 A 23800 S B A R TR B 5
CHEH u'%lfﬂTj(%, 2019.



%5 53]

(R U I /A -3 SR e RIS 37 11

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

WANG N. Research on vehicle load effect and design
load model of urban bridde[D]. Qingdao: Qingdao Uni-
versity of Technology, 2019.

XTGBT % 73 4 3 A 2 2 S B L X 5 A0 1 BE 1Y
SMMBIFFE[D]. M TR, 2020.

LIU Y Y. Investigation of lane load disparities and their
effects on structural performances of highway bridges
[D]. Guangzhou: Guangzhou University, 2020.

HREN, 5. S BEAR AR AT AR HERT ST M. JE s A
AT A LA A R A D, 2014

ZHANG X G. Study on vehicle load standard of highway
bridges[M]. Beijing: China Communications Press Co., Ltd.,
2014.

X7, BRI, T ME, S BT WIM B4 3 g s
FINTRT S A A 80385 W AF 52 (0], MR QR 14, 2015, 45(5):
13-18.

LIUY, ZHANG H P, LU N W, et al. Study of random ve-
hicle flow modeling and load effect of simply-supported
beam bridge based on WIM data[J]. Bridge Construc-
tion, 2015, 45(5): 13-18.

ZERRFR. TR WIM B 1) 23 BT 2% A i i A5 Y
FAERFFEID]. 22 22 BT R, 2022

LI L C. Vehicle load model and effect study of highway
bridge based on long-term WIM data[D]. Lanzhou: Lan-
zhou University of Technology, 2022.

WIbeHs. 2 BT G 4Ry 43 % T SR FEIESE[D]. K R
HEFLT R, 2018.

YANG X Y. Studies on vehicle loads of highway bridge
and reliability[D]. Dalian: Dalian University of Technolo-
gy, 2018.

JEISHe. He T BEAIL 4 U 1 G2 3 g e S T SRR
[D]. U KR, 2009.

ZHOU ] B. The dynamic characteristics and reliability of
bridge based on random traffic flows[D]. Xi’ an: Chang’
an University, 2009.

it 7. SR X Pareto 43 A7 $EA T 4 40 i 280 07 A 1
FETHAIBFFEID]. Kk FEFL TR, 2015.

FENG H Y. Estimation of extreme vehicle load effect
based on generalized pareto distribution[D]. Dalian: Da-
lian University of Technology, 2015.

s, R, BEAE. A BT S AT A (R AT ST ).
DU T REE2A41, 2018, 40(4): 31-36.

ZHANG C, GAO Z, XUE L. Study on extreme value
model of highway bridge vehicle load[J]. Journal of Wu-
han University of Technology, 2018, 40(4): 31-36.
LIANG Y Z, XIONG F. Multi-parameter dynamic traffic

flow simulation and vehicle load effect analysis based on
probability and random theory[J]. KSCE Journal of Civil
Engineering, 2019, 23(8): 3581-3591.

[51] &hJI7K, Bk, FEIN, 45 BEPLA - R R G G PR3l

[53

[54

[55

[56

]

]

—

]

—

KA AT 5 sh s nT AL [I]. 2 B 224l 2013, 26
(4): 78-87.

HAN W S, MA L, WANG B, et al. Refinement analysis
and dynamic visualization of traffic- bridge coupling vi-
bration system[J]. China Journal of Highway and Trans-
port, 2013, 26(4): 78-87.

SRIREL, AR, R, A8 B AR R RTIR
R AR EARILT). R A AR, 2016, 29(2): 44-51.
ZONG Z H, YANG Z G, XIA Y F, et al. Vehicle load
model for Xinyihe River Bridge under congested running
status[J]. China Journal of Highway and Transport, 2016,
29(2): 44-51.

KIM J, SONG J. A comprehensive probabilistic model of
traffic loads based on weigh-in-motion data for applica-
tions to bridge structures[J]. KSCE Journal of Civil Engi-
neering, 2019, 23(8): 3628-3643.

AR T WIM B 19 2 BT 52 4 0 iy 23 1] 7
REPE AT BN WS [D]. AT HHTR K%, 2022.
MENG C J. Research on time evolution characteristics
and load effect of vehicle load on highway bridges based
on WIM data[D]. Xiangtan: Xiangtan University, 2022.
AREFIR, B, ARIE, 45, 6T R U VL = M i A 3 2
BERIT]. AR R A2 4 (A AR ), 2016, 46(2): 365-
370.

LIN S F, HUANG Q, REN Y, et al. Traffic load model
based on the third Nanjing Yangtze River bridge[J]. Jour-
nal of Southeast University (Natural Science Edition),
2016, 46(2): 365-370.

B, RAL, ARIE, 55 B T AT R R R R
FIREAUBAU B IR 557 3 M (], K R a 4l (A AL
), 2021, 41(2): 12-22.

HUANG Q, ZHU Z Y, REN Y, et al. Cable force simula-
tion and fatigue analysis for stay cable based on traffic
load model[J]. Journal of Chang’ an University (Natural
Science Edition), 2021, 41(2): 12-22.

ZENG P, WANG R H, SUN Z, et al. Deflection analysis
of long-span girder bridges under vehicle bridge interac-
tion using cellular automaton based traffic microsimula-
tion[J].
2019, 16(5): 5652-5671.

Mathematical Biosciences and Engineering,

[58] JHluk %, 424, XEHIE, 5. HETICHl A sh LA BEHL 4 I

BEAU 5 B G 9% 55 Wi L 23 AT (0], 2 B Sl R, 2020, 37



N

12 L ES PR

i 20254F

[59]

[60]

(61]

[62]

[63]

[64]

[65]

[66]

[67]

(5): 83-91, 122.

ZHOU Y B, LI R, LIU H Z, et al. Simulation of random
traffic flow and analysis on bridge fatigue response
based on CA[J]. Journal of Highway and Transportation
Research and Development, 2020, 37(5): 83-91, 122.
GHOSN M, MOSES F. Markov renewal model for maxi-
mum bridge loading[J]. Journal of Engineering Mechan-
ics, 1985, 111(9): 1093-1104.

CROCE P, SALVATORE W. Stochastic model for multi-
lane traffic effects on bridges[J]. Journal of Bridge Engi-
neering, 2001, 6(2): 136-143.

A, TR TV SR R A B A R A A 4
ROREI[)]. P E A AR, 2008, 21(5): 50-56.

WANG L, ZHANG J R. Vehicle load effect model for exist-
ing bridge based on equilibrium renewal process[J]. China
Journal of Highway and Transport, 2008, 21(5): 50-56.

Wk M 4. ORAT AT B2 4 i 48 0 BE AL 5 AR AL T 5 (D).
Kb KIPHL TR, 2007.

CHEN Z Q. Research on traffic load stochastic process
model of existing bridge[D]. Changsha: Changsha Uni-
versity of Science & Technology, 2007.

Wi, BEAT B S A T 280 7 R R A R 1 0]

R TR FIR, 2017, 15(3): 215-218.

YE J B. Construction of mathematical model for vehi-
cles’ loaded passing existing bridge[J]. Journal of Fujian
University of Technology, 2017, 15(3): 215-218.

LIUY, LI D R, LTI Y Q, et al. Modeling vehicle traffic
loads by the 2D compound Poisson process[J]. Applied
Stochastic Models in Business and Industry, 2018, 34(5):
607-617.

AR, RELE, MG, 55, 2 HOR R 4 2R L
FEAEAI[T]. R R 22 4 (A SRR ), 2011, 42(10):
3131-3135.

YU Z W, ZHU H B, JIANG L Z, et al. Vehicles load sto-
chastic process model of highway bridges[J]. Journal of
Central South University (Science and Technology),
2011, 42(10): 3131-3135.

CHEN Z C, BAO Y Q, CHEN J H, et al. Modelling the spa-
tial distribution of heavy vehicle loads on long-span bridges
based on undirected graphical model[J]. Structure and Infra-
structure Engineering, 2019, 15(11): 1485-1499.

Wrok Az, BOFE, AT BH, 45 BEALA 40T AR SR 2L 4% T
AR A FBEI T35 (0], A R BHE R 7 22 i (A SRR R,
2022, 50(1): 82-87.

CHEN S S, ZHAO H, ZHU CY, et al. Extreme value pre-

[68]

[70]

%_

diction method of crack width of bridge under random
vehicle load[J]. Journal of Huazhong University of Sci-
ence and Technology (Natural Science Edition), 2022, 50
(1): 82-87.

Mok 2R, B IERL REK R, 45 JE T Nl S IR SR 2 %
BT R EFTEE I [0]. HRAR S K24l 2023, 40
(1): 1-9.

CHEN S S, GE S Q, GUI S R, et al. Analysis on driving
comfort of highway beam bridge based on vehicle-bridge
coupling vibration[J].
University, 2023, 40(1): 1-9.

WK A, KSR, O, 4. 23 BRI B2 42 - oAl B 9k 3l 71
PR 88 55 10 HI M. JSCAR: 78 R A8 18 o A,
2023.

CHEN S S, GUI S R, ZHAO H, et al. Vehicle-bridge cou-
pling vibration analysis of highway bridges[M]. Cheng-

Journal of East China Jiaotong

du: Southwest Jiaotong University Press, 2023.

| R, P, WR T, A5 BENL AT AT RS
A5 SE YN 1] {57 B e 157 B BT SE (0], R Eh S b,
2019, 38(24): 172-178.

HAN D Z, GUO T, HUANG LYY, et al. A study on longi-

tudinal displacements and damage control of expansion

joints of long-span steel bridges under stochastic traffic
loads[J]. Journal of Vibration and Shock, 2019, 38(24):
172-178.

1EE AT KW (1984—) , B YRR, 075 4=, WF5T 7

] A RLE R 2 . E-mail : 278455596@qq.com.

BIE1ESE Bk AE(1968—) B 202, it WiH2E R0, Do
Dyl kg AR ARE F RSN S A% . E-mail: shschen@]126.com.

(DTSt % A %)



