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Comparative Analysis of Characteristic Value of
Vehicle Load for Highway Bridges

ZHOU Yong-jun, LIANG Yu-zhao, HE Shuan-hai
(Key Laboratory of Bridge Detection & Reinforcement Technology, Ministry of Communications,
Chang an University, Xi'an 710064 Shaanxi, China)

Abstract: In order to study the current characteristic value of vehicle load and its effects for
highway bridges in China, some details were illustrated in the highway bridge codes of Britain,
USA, Japan, Canada, Europe. Plate girder, T-girder, composite box girder, integral-type box
girder with standard span which were commonly used in China were taken as sample bridges, and
the vehicle loads from different countries codes were applied on these sample bridges to obtain
the bending moment at mid-span and shearing force in the end of the simply-supported beam,
then these effects were compared with each other so as to locate the position of vehicle load effect
in China. The study results show that the effect of highway bridge caused by the vehicle load in
current Chinese code has a medium level among those codes in above. The methods and
conclusions can provide reference to the revision of code.

Key words: bridge engineering; standard girder; characteristic value of vehicle load; design code

20 80 90 .

(12

: 2010-05-07
: (2008 318 494 04); (CH D2009JC004)
(1978-), s . . E-mail: zyj @chd. edu. cn.



BF E, 5. NBHRAE AR A A 103

207.328.305 101

b

(3]

[
-20
1988
20 ,
[+
1
2
1.1
BS 5400-2

20

2004

[19

1 HA HB ,» HA
. , HB . HA
30 m
, W=30 kN °m ';
30 m 380m W=
151/ L )" 380 m
9kN °m ', L
II ’ |
120 kN
’ 30
s
§20-
&
& 101 —
£
® 0 . . 380
0 100 200 300 400
’ 08 B/m
1 HA
Fig.1 Uniformly Distributed Load Curve of
HA Load of Britain
1.2
[11]
[ 8]
(H1.93) : D 3
19 9.3kN*m ;@ ;
HS20 s
s 110 kN,
1.2 m.
1.8 m, 2.
’ 35kN  145kN 145kN  110kN 110 kN
L 43m 4.3~9.0m | 1.2m
(a) WitH®%E (b) &I
¢=9.3kN-+m™
NI NENENNNNNNN .
(c) WIEBMATR
2
Fig.2 Vehide Load of American Bridge Design Code
1.3
. L . pip2 ,
H 3 ’ » D P ’
L s
55m pr paf

), pi.p2 1/2( )



104

S b TR

2010 4

P

P, b,

4 1 > 1/ % 1/
‘—pl _(p|+p2 —pz/
2 2/ / 2,0 i : /l
B £ 77 1)

Fig. 3 Loading Patterns of L Load of Japan ( Unit; m)

o

1.4
CAN/CSA-S6-
06" . CL-W CL-W
. CL-W .
3m, CL-W 1
. 4
W CL-W .
D iy S SEraE

) 4% 7 39 kN +jm "'
[]]I[]II]I&]]]]]]]]]II]]]I&II[]II] AT

| 3:6m +12m+ 6.6m o 6:6m ;
4 CLLW
Fig. 4 CL-W Vehicle Load of Canada
1.5
[ 13 , 1¢
)
. 5 . Qi Qik
Qqiq ik ) s Qic~ qit
, 1; agi\ 0y ,
s
s 1.
20 Qu 2o Qu
L
5 1
Fig.5 Load Model 1 of European Code
1.6

2004 ( »
(JTG D60—2004) ,

1 1
Tab.1 Characteristic Load Values of Load Model 1
Qi/ kN qi/ k Pa
1 300 9.0
2 200 2.5
3 100 2.5
0 2.5
0 2.5
2
T .
6.8.10.13.16.20.25.30.35.
40.50 m, 26 m )
12.75 m, 2 .
2
Tab. 2 Samples of Bridge
/m
6.8.10.13.16.20
T 20.25.30.35.40
20.25.30.35.40
20.30.40. 50
3
3.1
: @
, )
10 ,
;@ ;@
2
1.0, . 2
, 1 2
;© . .
N 1.8 m—1.3m—1.8 m
, 1.75m—1.3m—1.75m
s Il m—1 m—1 m
s 2m—Il m—2m .
. . 0.5 m, .
0.6 m, ,



%34 BB &, 5. DR FEAE FTEAR RS AT 105
1m . s
) .
) )
. 20% ~30%, )
3.2 )
, . ) , 10% ~20%,
; T , . .
’ ’ 10% -
JL/4(L ) ( ) 15%,
(T ) . . 6 ) 16.
4 20 m ,
18 m,
, , )
, ) .
, 4.1.2 T %
. T 4
4.1 .
4.1.1 #w % . 7 .
3 4 T
. Tab.4 Transverse Moment Distribution
, 6 R Coefficients of T girder
3 (m) T
Tab.3 Transverse Moment Distribution Coefficients of 20 25 30 35 40
Plate Girder 0.6114 | 0.9316 | 0.9424 | 0.9186 | 0.9022
= 0.5486 | 0.7638 | 0.7572 | 0.7684 | 0.7710
P o o " " 0 0.5712 | 0.8248 | 0.8036 | 0.8230 | 0.8188
0.3780 | 0.366 2 | 0.3464 [ 0.353 8 [ 0.3450 | 0.322 4 05486 | 0.7638 | 0.7572 | 0.768 4 | 0.7710
0.2894 [0.294 6 [ 0.2916 | 0.312 8 | 0.3106 | 0.296 4 0.598 | 0.7942 | 0.7908 | 0.7956 | 0.7950
0.3220 |0.3210(0.3118 | 0.327 4| 0.3230 | 0.305 6 0.5540 | 0.7790 | 0.7740 ] 0.7820 | 0.7830
0.2894 |0.294 6| 0.2916 [ 0.312 8 | 0.3106 | 0.296 4
0.3058 | 0.307 8 | 0.3018 [0.320 0 | 0.3168 | 0.301 0 E
0.2976 |0.3012|0.2967 [ 0.316 4 | 0.3137 | 0.298 7 E
g
#
e

% 45 20N/ (MN + m)

Comparisons of Moments of Plate Girder

6 ,

¥ #2/m

7 T
Fig. 7 Comparisons of Moments of T girder

7 s T

1) o

T ,
30 % ~50%. ,



106 HAAE 5 TAEF R 2010 4
. 4.1.4 BRXmE
. 15% ~20 %,
. T , 9 \
’ ’ 181
20% ~30%, T | = A
> 14 S Fiek
’ o = PN
sk = 0 ﬂﬁ
4.1.3 HEA55mE g‘ W
&
w 6
5 . o , , ,
8 20 30 40 50
’ B %/m
) 9

5

Tab.5 Transverse Moment Distribution Coefficients of Fig 9 Comparisons of Moments of

Integralt Box Gird
Composite Box Girder ntegrak type box er

9
(m) ’
20 25 30 35 40 ’

0.7640 | 0.6802 | 0.6786 | 0.6194 | 0.618 0 ’

0.7248 | 0.6500 | 0.6546 | 0.5994 | 0.601 8 o ’

0.7402 | 0.6610 | 0.6642 | 0.6066 | 0.608 2 10%6 ~30%%

0.7248 | 0.6500 | 0.6546 | 0.5994 | 0.601 8 s .

0.7334 | 0.6554 | 0.6600 | 0.6030 | 0.605 4 , 10% ~

0.729 1 | 0.6528 | 0.6573 | 0.6012 | 0.603 6 30%, .

4 ’
= . 10% ~
E 3 20%, b
@ .

P
2 4.2
s ,}
w 4.2.1 ® #
40
s 10 .
8
Fig.8 Comparisons of Moments of Composite Box Girder Z
S
8 . @
.E
’ b3
R
) =
? c & 1 ks 1 J
6 8 10 12 14 16 18 20
20% -~ 30%7 ’ # 12/m
° 10
0/ ~ 0
’ 1026 ~20%% Fig. 10 Comparisons of Shears of Plate Girder
° 10 .

5% ~20%,

10% ~30%,



% 3 BE E, &, ARIRIAE TR B{AA S H7 107

° ) 10m
10 % ~ 20 %,

S
=

o

BY ) % R AH/MN
(=]
S

’ 0.2
, 30% ~40%, , , . :
20 25 30 35 40
’ ° ¥ 2/m
10 ) 16.20 m
12
’ Fig. 12 Comparisons of Shears of Composite Box Girder
T ; 3%
4.22 T %
b °
T
b
11 .
| . 40%
0.6 . ,
Z °
g 04 -
e 4.2.4 FHRXAR
&
4’; 0.2F
, 13 .
%0 iS 50 55 ib
##2/m ”
=,
1 T o
2
Fig. 11 Comparisons of Shears of T girder §
11 s =
b o
b T b
10% ~30% 13
’ ° Fig. 13 Comparisons of Shears of Integral-type Box Girder
’ 5% 13 ’
’ ’ °
° ’ ’
. K 30% -~ 45 %7
30 % ~ 40 %, , , .
° ’
4.2.3 WAHE 20% ~40 %,
> 12 . , ,
12 ’ 10% ~25%. ,

o

9

15% ~20 %, D



108

S b TR

2010 4

2

3) ,

4

References:

[ 1]

[ 4]

« ”

[J. » 1997(3): 8-12.
Research Group for Research on Vehicle Load of
Highway Bridge. Research on Vehicle Load of High-
way Bridge[ J] . Highway, 1997(3). 8-12.

[ M]. : ,

1997. 88102.
LI Yang-hai, BAO Wetrgang, GUO Xiuwu et al
Structural Reliability and Probability Limited Condi-
tion Design of Highway Bridges[ M] . Beijing: China
Communications Press, 1997: 88-102.
JTG D60—2004 [S].
JTG D60—2004 General Code for Design of Highway
Bridges and Culverts[ §] .
(. » 2008, 21 (5). 50-
56.
WANG Leis ZHANG Jiarrren. Vehicle Load Effect
Model for Existing Bridge Based on Equilibrium Re-
newal Process[ J]. China Journal of Highway and
T ransport, 2008 21(5);:50-56.

’ ]

[ 8]

[ 10]

[ 1]

[12]

[ 13]

[J]- : » 2008 28
(3):6367.
WANG Shu-dong BU Jian-ging LOU Guo-chong.
Bridge Damage Identification by Dynamic Response of
Passing Vehicle] J] . Journal of Chang’an University:
Natural Science Edition 2008, 28(3). 63-67.

’ ’

[J-
60-65.

ZONG Xuemei HU Dalin GAO Jun Vehide's
Overload and Limiting Load Standard for Bridge Safety

, 2008 28(1):

[]]. Journal of Chang an University; Natural Science
Edition, 2008, 28(1);: 60-65.
[n. , 1993(2): 24-28.
BAO Wei-gang, NING Ping-hua. Comparative Study
of Highway Bridge Standards for Vehicle Load[ J] .
Highway, 1993(2). 24-28.

R » 2004 (4); 51-53.
HUANG Bin WU Ximrwang, SHI Chumrbao. Com-
parison of Bridge Design Standards Betw een Shenzhen
and Hong Kong[ J]. Urban Roads Bridges & Flood
Control, 2004 (4): 51-53.
[n. , 2008, 24 (5).
130-136.
WU Teng GE Yao-jun XIONG Jie. Live Load and Its
Response of Highway Bridges Based on International
and Domestic Design Codeq J] . Structural Engineers,
2008 24(5):130-136.
BS 5400-2: 1978 Steel Concrete and Composite Bridges.
Part 2; Specification for Loads[ S] .
AASHTO LRFD 2005, Bridge Design Specifications
(9.
CAN/ CSA-S6-06, Canadian Highway Bridge Design
Code[ S] .
EN 1991-2:2003 Eurocode 1: Actions on Structures.
Part 2. Traffic Loads on Bridges[ S] .



