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Discussions on the impact factor of bridges subjected to moving vehicular loads

GAO Qingfei, ZHANG Kun, LIU Chenguang, SUN Yong, LI Zhonglong

(School of Transportation Science and Engineering, Harbin Institute of Technology, Harbin 150090, China)

Abstract; To further understand the impact factor (IF) of bridges under moving vehicular loads, key problems
such as the basic concept of IF, IF for different responses and positions were discussed in detail by combining
theoretical derivation and numerical simulation and considering the physical significance of IF. Results show that the
IF in the current specification was only a median parameter for convenient design, which had no actual physical
meanings. [Fs of different responses were not the same, and IF of moment was smaller than that of deflection in
most cases. Moreover, IF in various sections were different, where the IF of pier-top section was the largest,
followed by that of abutment span, and then that of center span. For two sections located symmetrically, the IF of
the latter section in the direction of moving vehicles was bigger. Due to different principles, a more conservative
value of IF can be used for design, but it cannot be directly utilized in evaluation. In the end, recommendations of
IF for design and evaluation of dynamic performance of bridges subjected to moving vehicular loads were proposed,
respectively.

Keywords: highway bridge; moving vehicles; dynamic performance; impact factor; design method; evaluation
method
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Fig.1 Deflection curves of mid-span section
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Fig.2 Differences between dynamic and quasi-static deflections
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Fig.3 Differences between dynamic and median deflections
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Tab.1 Different deflections of mid-span section and their differentials
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Fig.4 Simply supported girder under single moving load
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Fig.5 Simply supported girder under two moving loads
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Tab.2  Calculation results of simply supported girder under

single moving load
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Tab.3 Calculation results of simply supported girder under two

moving loads
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Fig.7 Three-span continuous girder under single moving load
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Tab.4 Calculation results of impact factors of different sections
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Fig.8 Impact factors of deflections of mid-span sections

AP 8 T LA Hh 1 WL BE I A, 2% 5 85
T B ol 2R BB 3 o R A B R I T
B B [R) BRI 52 7% Sl B RS e T AN AR R 5 22 =15
LGNS PRESH  (H i TR IR ST AR,
SRS ALk T X A 7 5 14 P T2 i85 15 v I A S T
JE il R A E], BAH 22 80K, S 3l
20 m/s IS, A7 O 320 125 e o 2R K0T g 0 A M 5 1Y

4 A AR, 2SR 3h 7 1) 9 2 1) A i, A i
B il RBCER T ML ES X T 4% 8 %
ARSI A S TR 247 7ERI iR IR 3h.

0151 o s B (8 BT (£2)
010k —e- it A
% o B4 S
R 0.05}
=
E 0
¥
-0.05}
-0.10

s 0 15 20 25 30
HE/(mes™)
B9 FARABETEHERY

Fig.9 Impact factors of moments of different sections

HIPE 9wl LA Y, 25 0 obily RECS B ol R
BCRA MR RS L, RIVRE A BS 3l 5 3 R AR 1
TR LR B v RO AR BRIEZ



53

KK, A BB R E PR bl R B TR - 49 -

A AR RS, AN R 25 b il REOARH)
AMEURHE R R0 3 5 s o rp g s eh A R
o TR I A A — B SN N T S AR
T ) 7 Wi 107 6 2 B 3 ik 1 2 B — B IR B T X 3 B
2 e BT T 1 D 43 ) Sk B B LB R
AR BRI A A AR X (5) W,
AR N

KL, B o R T =B 2 3t HORR R
16 N e REOGEAHIR, BA B H2EEOR A
B NATGE G M — A vh R
32 BAEENRISEESR

MR WA B 2~ 6 BN 2 15 5 50 (3
PP 40 m) , HAWSELIR) I A~ 1
P =30 t, B33 E N 20 m/s. BV, Ha
R Bl 5 n1 3800 A i) A, 45 15 185 v i 5 55 4% BT
B g5 ULIA 10, %855 h T Be B2 vp il REGTHA
SEIL LR S, A5 O I vp il REO TR AR
L3 6.

o

() RS ] 2 5%

(b) "S5

P o B PO PQ¢
(DB 23
E10 BEEXRS5ZBEEERZTEE
Fig. 10~ Schematic diagram of simply supported girder and

multi-span continuous girders
R5 BEEPHERENERY

Tab.5 Impact factors of deflections in mid-span section
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Tab.6 Impact factors of moment in pier-top section
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