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Studying Impact Factors for Short-and Medium-span Simply Supported
Concrete Highway Bridges and Its Suggested Values
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Abstract: Currently, only a single factor affecting the impact factor (IM) in calculations is
considered in bridge design code in China. To compensate for this drawback, in this study, the
factors that affect the IM were investigated and more reasonable IMs were proposed. First, the
finite element models of 13 short-and medium-span simply supported concrete highway bridges
with different cross-sections and spans were built based on a general atlas of bridges in China. A
three-dimensional (3D) vehicle model that can represent the dynamic property of vehicle design

load was adopted for vehicle loading. A 3D vehicle-bridge coupled system was then developed.
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With this system, the effect of four important factors-the fundamental frequency of the bridge,
road surface condition (RSC), vehicle speed, and vehicle weight-on the IM were investigated.
The IMs obtained from numerical simulations were compared with the IMs specified in the bridge
design code. Based on the numerical results, the suggested IM values were proposed and
compared with the IMs specified in the bridge design code of countries globally. In addition, the
rationality of the proposed IMs was discussed. The results demonstrated the following: the RSC
has a significant effect on the IM. The IM is less than 0. 1 when the RSC is in a good state.
However, the IM can reach 0.5, which is much greater than the IM specified in the bridge design
code, when the RSC is in a very poor state. Therefore, regular maintenance of the deck can
effectively reduce the impact of the vehicle on the bridge. Lighter vehicles tend to generate
greater IM values, but the overall loading effect caused by light vehicles remains small. Although
the IM caused by heavy vehicles is small, the overall loading effect caused by heavy vehicles is
greater, which causes greater damage to the bridge deck. Therefore, limiting overload is

particularly important.
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Table 1 Basic Parameters of Bridges Under Consideration
B | B/ m| HEPU/Hz | BIEHER | B /m | IMEIHE
B6 6 17.18 M 0.32 0.45
K10 10 11.62 RN 0. 60 0.42
K13 13 8.05 25 0.70 0.35
K16 16 6.10 ZE M 0. 80 0. 30
K20 20 4. 60 2R 0.95 0.25
T20 20 5. 87 T % 1. 50 0. 30
T25 25 4. 43 T % 1.70 0.25
T30 30 3.73 T % 2.00 0.22
T35 35 3.21 T % 2.30 0.19
T40 40 2.95 T 2.50 0.18
X20 20 5.11 F g 1. 20 0.27
X30 30 3.17 Fi g 1. 60 0.19
X40 40 2.34 (it 2.00 0.13
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Table 2 The Parameters of Chinese Vehicle Model
g 28 g
Fi i M, /kg 2 276.5
KNS DA S8 B T,/ (kg + m?) 20 196
MG S AR 1/ (kg » m?) 2189. 2
i M, /kg 45 246
Ffhk 2 WAL S 1,/ (kg + m®) 285 990
W% By 1,/ (kg + m?) 43 512
BHFE m ome kg 700
BINIE Kg.Ke/(KN+m™1) 300
— i B JE Da.De/ (kNs+*m—1) 10
AW Ko Ke/(KN+m 1) 1500
Y HRBEJE Dy sDie/ (KN« s+ m™ 1) 3
BH i ms ~me/kg 1000
BN Ke~Kg/ (kN +m™ D) 1 000
T = | BZEME De~Dg/ (kN esem™ D) 53
BIGWIE Ks~Ky/ (KN« m—1) 3 000
BIGBLJE Ds~Dy/ (kN » s+ m™1) 3
B R my ~m kg 800
BPWIE Kg~Kao/ (kN +m™ D) 1250
PO I | BZEFHJE Do ~Dao/ (kN + s+ m™1) 53
BRRIE Ko ~Kao/ (kN+m™ D) 3000
BB Do ~Duo/ (KN« s+ m™ 1) 3
L1/ m 3.0
ly/ m 1.4
l3/ m 7.0
L/ m 1.4
ls/ m 1.0
JUfaf RS
ls/ m 2.7
7/ m 4.5
lg/ m 3.2
b1/ m 2.5
by/ m 0.9
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Fig.5 Deck Roughness Curves
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Table 3 Parameters in Numerical Simulations
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Table 4 Modal Information of Adopted Vehicle

RS By B /Hz PR
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Influence of Deck Roughness on IM
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Table 5 IM Values Under Different Vehicle Weights
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