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Conceptual Traffic Load Model for Multi-lane
Highway Bridges with Long Loading Length

RUAN Xin, ZHOU Junyong, SHI Xuefei, ZHOU Kepan
(College of Civil Engineering, Tongji University, Shanghai 200092,
China)

Abstract: Differences in vehicle load and its response on
multi-lane highway bridges were crucial to bridge design and
related researches. These differences, especially the load
effects with long loading length, were poorly illustrated by
The 28-day free

flow weigh in motion(WIM) data on a two-lane highway and a

the current multi-lane traffic load models.

four-lane highway were offered. The data were obtained from
the year 2009 to 2013. Based on the data, characteristics in
the vehicle lane selection and spatial load distribution were
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studied. Multi-lane load response with long loading length was
analyzed. A new multi-lane load model was proposed, based
on which model coefficients values were calibrated. The
results suggest that statistical stahility of the vehicle and load
analysis can only be ensured with a data length over 3 weeks.
Vehicle and load distribution in each lane was of significant
difference, indicating that the equal distribution assumption of
vehicle lane load in current Chinese code was in need of
modification. Variation of the vehicle load was substantial
while the maximum load values were of not much difference,
which suggests that the current multi-lane load model can no
longer satisfy the modification requirements raised by varied
loading lengths. The load response ratios of different lanes
with long loading length roughly remained as constants,
indicating that extreme load responses in different lanes were
different and would not appear simultaneously. The
recommended conceptual multi-lane load model provided a
reasonable and scientific elaboration on the relationship of
extreme load responses among different lanes and all lanes
with long loading length. The model proved to be reasonable
and of more engineering application value by the coefficient

calibration.

Key words: multi-lane; traffic load model; lateral reduction

coefficient; spatial load distribution
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Tab.1 Multi-lane equivalent coefficients of traffic load model in different national design codes

R R B 1 2 3 4 5 6 7 8
FiE 1l 2 ASSHTO LRFD-2010 EH .Y 1,20 1.00 0.85 0. 65 0. 65 0. 65 0. 65 0. 65
fing& X OHBDC-2006 5. HHE 1,00 0. 90 0. 80 0.70 0. 60 0.55 0.55 0.55
JrEE 2 BAF. AS5100. 7-2004 EF A 1.00 0. 90 0. 80 0. 70 0. 60 0.55 0.55 0.55
i JTG D60-2004 EH .Y 1,00 1.00 0.78 0. 67 0. 60 0.55 0.52 0. 50
2 H ASCE-1981 EH .Y 1,00 0.85 0. 70 0. 63 0.58 0.55 0.53 0.51
ik 3 [ BS5400-1978 5. HHE 1,00 1. 00 0.78 0.67 0. 60 0.56 0.52 0. 50
]| 1. 00 0.83 0. 67 0. 50 0. 40 0.33 0.29 0.25

EXiH : EUROCODE-2004

By 1.00 0. 64 0.52 0. 46 0. 42 0. 40 0.38 0. 37
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Fig.1 Lane labels for multi-lane highway

1 FEEERE

BRI 2 6 i A 22 S 4k, 1 e R T
TSN TE ERRNRINZER. REAREF



EioM

Bu K, %5 B RK INERX M 2 FE 5 Fi A S A 1499

A P B 428 BE A AR R M, {0t 0 v S e R
FNEERFEE. DT RET WIM M55
X3 A AT

ZEE R RA R E AL, X B
FT RIHER, DR — BB R I X — Pl
WLEER G a X 8], & 2a Geit T Bit 1—28 d,2
ZERRE B 4 8.5 JF 6 Bh R DL B A
2 BIREER; B 2b Geit T Bt 128 d, 4 Fal R
W4 BHAERD 6 Bl R UL D R B4 3.4 EER.
B al L, B R R A R B A R (T IR R A R
BP BRI N, S A B S i R A 44
B E RO MBI RETIET —EER BHEE
BAREMIH, BRI REGAS 21 d DS, S
MERETRE, HFE P& AR FERER T
LR, X —45ie S HMmut s Pk Y 3 JE et
RERATRBEFIT W BRE B RN Y
AU R, SRS R L 28 d WIM BdiE %
RESEFT 537

075 .
- ZEIED 42:35
—-ZEJE2 53
—%ﬁﬁz 6 %&UL
B e
% 0.70 F " T et
= ‘ T e e
m T
H /[“\,,/’“"’A\“—\\\\_\\\\\__\—_—_——__
2 0.65 ],
H
0.60 1 1 1 1 1 1 1 1 J
1 4 7 10 13 16 19 22 25 28
K#/d
0.51
0.50
%%049-._ )
% 048l \ 7
E{ 0.47:
Zﬁﬂo.% L
0451
0.44 1 1 1 1 1 1 1 1 J
1 4 7 10 13 16 19 22 25 28
KHu/d
b4 EH
B2 sHEEFEFEINEFEIEETERZEITH

Fig.2 Change regulation of time-dependent probability

regarding lane selection of different vehicle types
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Tab.2 Comparison of vehicle lane selection tendency
%
7 SN
2WFE 3WNE 4WMF SWFE DLE JEv |

%551 58.13 1.69 1.14 0.74 1.46
B2 26,99 2.97 2.69 1.59 2.60
S 85.12 4.66 3.83 2.33  4.06
FiE1 32.16 0 0 0 0
%52 30.76 0.16 0.14 0.03 0.21
ZHE3 17.75 0.97 1.35 0.33 211
ZiE4 9.21 0.98 1.26 0.37 221
A 89.88 2.11 2.75 0.73 4.53
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Fig.3 The cumulative probability and interval

distribution of vehicle load on multi-lane highway
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Fig. 4  Vehicle load responses of multi-lane simply

supported bridges with different spans
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Fig.5 Four-lane traffic load models based on different approaches
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Tab.3 Coefficient calibration for recommended

multi-lane traffic load model
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