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Local and global impact factors analysis for PC box girder bridges with corrugated steel webs

JI Wei' > DENG Lu* HE Wei® LIU Shizhong' LIN Pengzhen'

(1. College of Civil Engineering Lanzhou Jiaotong University Lanzhou 730070 China;
2. College of Civil Engineering Hunan University Changsha 410082 China)

Abstract: In order to calculate and analyze the local and global impact factors ( IMs) of a simply supported box
girder bridge with corrugated steel webs ( CSWs) accurately the motion equations of the bridge and vehicle were
established. The two system equations were coupled through the contact condition. Three dimensional vehicle models were
established by using the MATLAB software and the finite element model of the PC box girder bridge with CSWs was
established by using the ANSYS software respectively. Considering the random excitation effects of the road roughness
the vibration responses of the bridge nodes could be obtained by using the MATLAB program to solve the dynamic
equations of the vehicle-bridge system. According to the relationship between the dynamic and the static deflection the
local and global IMs of the PC box girder bridge with CSWs could be calculated. The obtained local and global IMs were
compared and the relationship between the obtained IM and four important parameters including the type of vehicle the
number of the loaded lanes vehicle speed and the road surface condition was studied. The obtained local and global
IMs were also compared with the China code JTG D60—2015 and the AASHTO standard specification. Finally the
reasonable determination method to calculate the local and global dynamic IMs of a simple supported PC box girder bridge
with CSWs was presented. The conclusions can provide a reference for determining IMs of this type of bridges.
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/ SEL (na\e [ET( nar\? Tab.2 Detailed parameters of two vehicles under study
’ 1126(.(7) m (T) (2) 14 24
o |14 E.I (nir)z +5E._b2(nl;)2 . SE LT (’L‘T)4 5 3
GA\ 1 146, \ 1 126,64\ 1
E. G, . GVW it 27.71 32.63
“m ; 1 M, It 24.81 2.61
b | G, I' /(kg * m?) 172 160 2 022
VA, o L /(kg*m’) 31 496 8 544
ANSYS 2 M, It - 26.11
(2) ( 1 ) L /(kg*m) - 3153
. pe ’ P /(kg*m’) - 181 216
Tab.1  Comparison of natural frequencies for the simply ! m /t 0.73 0.49
supported box girder bridge with corrugated K. /(kN+m™) 727.81 242.6
steel webs C'/(kNesem™) 2.19 2.19
ANSYS /Hz  (2) /Hz K /(kN+m™) 1972.9 875.08
1 4.161 4.127 C//(kNesem™) 0 2
2 12.369 11.263 2 m, It 0.73 0.81
2 K /(KN +m™) 727.81 1903.17
C:/(kNesem™) 2.19 7.88
A A K /(kN+m™) 1972.9  3503.31
PC
C/(kNesem™) 0 2
546 3 my /'t - 0.65
K /(kN+m™) - 1 969.03
. . . C/(kNesem™) - 7.18
5 6 2. K/(kKN*m™") - 3507.43
Cl/(kNesem™) - 2
L, /m 4.56 1.7
L,/m 1.69 2.57
Ly/m - 1.98
L,/m - 2.28
Ly /m - 2.22
Ly /m - 2.34
b/m 1.10 1.10
fIHz 1.926 1.522
3
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6 n, -
Fig.6 3-Axle vehicle model e(n) = ¢(n) (E) (n, <n<n) (3
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Tab.3 Calculation cases for impact factor
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Fig. 10 Variation of IMs with vehicle speed when vehicle

travel on single lane
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Fig. 11 Variation of IMs with vehicle speed when vehicle

travel on double lane
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Tab.4 Variation of mean IMs against roughness correlation

1.2# 1.2#
L, 0.567 8 0.402 8
L, 0.501 7 0.377 1
L, 0.400 1 0.380 2
L, 0.414 8 0.377 1
L 0.452 0 0.402 8
G, 0.498 4 0.3756
G, 0.447 5 0.427 3
G, 0.412 8 0.375 6
L, 0.294 0 0.202 2
L, 0.258 2 0.188 5
L, 0.202 1 0.193 7
L, 0.206 1 0.188 5
L 0.227 2 0.202 2
G, 0.256 4 0.187 9
G, 0.2237 0.214 7
G, 0.204 9 0.187 9
L, 0.1595 0.1117
L, 0.139 1 0.103 8
L, 0.099 6 0.098 8
L, 0.107 9 0.103 8
Ly 0.1195 0.1117
G, 0.1379 0.103 3
G, 0.1190 0.1177
G, 0.107 2 0.103 3
AASHTO
0.33 ;
pPC
6
30 m PC
(1) pPC
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