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Abstract: Recently the collisions between over-high trucks and bridge superstructures have become a serious
threaten to the safety of city traffic. In order to reduce the loss due to collision accidents, it’s critical to precisely
calculate the collision loads. This work firstly simulates the collision process between over-high trucks and bridge
superstructures based on high precision finite element model, with primary influencing factors that control the
collision loads being discussed. Then by ignoring the minor influencing factors, a simplified model for the
collision between over-high trucks and bridge superstructures has been developed. The time-history results of
simplified model agree well with those of the high precision finite element model, thus the proposed simplified
model can be used in practical application.
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Fig.1 Finite element model of over-high truck
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Fig.3 Finite element model of truck-bridge collision
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Table 1 Parameters of bridge superstructure materials
Kl E/GPa v  f/MPa f,/MPa f,/MPa p/(kg/m’)
TR 34.5 0.2 32.4 2.65 2500
A 200 0.3 335 7850
IR 200 0.3 345 7850
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Table 2 Load cases of finite element analysis

Tolgn's NS RS RE RNHIEEWES
1EEA ) Mgt 0 I
206 LE L) RIS 0 2
30k L T 30) g 0 [

A0 LT ) G 0.7 i

1.2 fBHERTIHESER
12.1 BZHEWBEHFER

PrELEs R, TR b 4h b NI B R i 5
BEKTHEE M, SOHFge LR a: M fiAs
TEAHRT AN, 110 A vy 2 00 1 57 A AR A8 T AH R K
(E4). 8= A A A RE KV 1) RN R T 1i) (1)
NIAT-5), DL S fa 4N ASE 2 AR TR A d5 3
PEAR N2 R 1 SR PR AR T

nnnnnnn

,,,,,,,,,

(c) Hilf4E S5

K4 Rl 4 Ama s fAs g
Fig.4 Truck displacement and deformation in early stage of
collision during the collision process
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Fig.5 Impact force history of the basic load case
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Fig.8 Influence of wheel-pavement friction
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Fig.11 Numerical experiment of horizontal compression
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Table 3 Parameters of simplified model

m/t JI(kN-mm-s®)  ks/(KN/mm) H/m L/m
7.17 7.64x10* 3.00 3.25 3.50
V/(km/h) k/(kKN/mm) k&, /(kN/mm) F,c/kKN F,,/kN
60 5.00 6.25 1200 1500
2.3 EWRETE LRI
23.1 AbdE )R AZEE

ST 4l A PR G5 187 A B TR () L g B R e
teanfe 14, B 15 FIEK 4 Fros . RlESE b & R RIS Fr
S [A)AF X 5 22 B KA 26.49%, 25 R8 Sl 43 i) 50
PR ZRtE, DL A TRERG R HAw T 4. A
SCEWC R AT R A 8 R LT )
17, WTH TP st k.

2500
2000 HIRTT
scee f‘,ﬁ{)@*ﬁ?ﬂ
§ 1500 ~
= 1000 "%,
ey 3
=500 .,
0

-500 s
Bl 14 KR R LB

Fig.14 Comparison of horizontal impact force history

1200

— i
oo o MR

0. 0.2 0.3

|
—400 1R /s

B 15 TR IR R

Fig.15 Comparison of vertical impact force history

x4 BERTRUERHITELSR
Table 4 Impact load of the basic load case

37 1] Sk TR PR /(KN-s) LSRR S A/
KA RoT 114.4 0.1895
K5 1) fAiu iR 144.7 0.1512
AE R 2E/(%) 26.49 -20.21
A R 56.6 0.1635
=W TR A AR 70.0 0.1512
AR 15 25/(%) 23.67 —7.52

2.3.2 HrR LI MALAS R LI E

R 5 2 MR Al e OO (1) AT R b A R TR A
B B SHIRG L. SR A LA B g
I RIS T i PR G I S et Ay AR v £ 4 D

LB NATUEE7N o W X S L
1) APRIAE-B RS AR TE (K] 16). 7K FRIA
FEhd K BTN K 17), KPS AR S8
2 PR T T 24K 18).
SURGIY AT

“ a4
I G S

f [ )]
SR DT 5
Jita
16 KVRIE- A7 ih A2
Fig.16 Horizontal rigid displacement and bending
deformation

K17 NTRBrE R

Fig.17 Photo of girder falling of pedestrian bridge

Fig.18 Cracking contour of concrete slab
2) BrEARE, W 19 Fon. B A
T MR REREAT i 280 o0, A R T B 284 - e 4t
AT AER]), il S ECRE )2 AR TR K
U A AR RS (A T RARAT A ),
Jili i S 205 AR TN B S S

LT
BHEIY G

BHEIE (HIET)

AL o ¥
(HET H
Ji

]
19 B 7S AR
Fig.19 Vertical bending deformation

3) SRR, DL A R A sh AN R 20



122 T T

&+
g

SUEIHE AT, W 20 Fros. MR E S 30R
et T RO AR R LE, Wl 21 B

o1

K20 Bediins)
Fig.20 Rotation of section

/

K21 JREEL T RIEN ARk

Fig.21

DRI, A A3 A4 ) IR () A T 5 kI 5 2
PE, 5 LU B2 LR G AL 7KV S R S Ty (SR T T)
RS Wi WO B F- 08 il . Brdie &) vk 5 ah
o BT T AT (R AR ) R AR
GERE, LTS KT SR8 I ) RO A i B 5 R 4R 4L,
T 1 2 A A S s A R A PR G B 4k o) L
Wi 22— 25 fitoR. ATLEE T A S U R A
AR SR 5 T R 40 AT BR e A AL 6 U 5 45
R B, AR ZHAE 17% A, 7Tk
Wb TR ikt s,

4000

3000 1
2000

Torsion crack of RC T girder

— e
o frifLim

F1/kN
[}

NI
B 22 BRSO IR Il S s ST L

Fig.22 Comparison of horizontal reaction force at support

s LT
£ —o= LAY
\ﬁ\é
w 4
= 2
.‘::ms 0
S :.' 0.25
%_4 MO

6 IR [H)/s

K23 HroKkeras AR v S A R T

Fig.23 Comparison of bridge horizontal bending deformation

20 -
£ o . — :
Y 0 ) I 0. . 0.25
H o] .
- =t 17 BRI
g; — 40 Sy o= TR} L AT TR
) I il

_60 o

Bl 24 1 B e 1) 75 AR TR UF ST 46 N EE

Fig.24 Comparison of bridge vertical bending deformation
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