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Assessment method and application of anti-collision grade of bridge pier
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(1. School of Civil Engineering, Changsha University of Science & Technology , Changsha 410114, China;
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Abstract: In order to evaluate the collision prevention level of existing bridges and guide the setting of

collision prevention measures, to reduce the risk probability of ship-bridge collision accidents. This

paper is based on Yayao Bridge, the bridge pier stress model is established by Midas finite element

software, and the bearing capacity of the bridge pier is calculated based on the theory of concrete

strength failure. The ship collision force is calculated by ship collision force formula, and bridge

collapse probability is calculated according to Aashto code. The calculation results show that the

navigation hole No. 9 and No. 10 piers of Yayao Bridge are of low risk. This method can provide a

basis for the design of other bridges and safe navigation of ships.
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Fig. 2 Elevation of piers of the Yayao bridge (unit: cm)
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Fig. 3 Finite element calculation model of transverse bridge
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Table 2 Internal force of the hitting bridge pier
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Table 3  Value of anti-collision ability of bridge piers and pile
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Table 4 Collapse probability of ship collision of the 9" and 10"

fi i W PR BRFT 1& 71/ IR/

(DAES B J1/kN kN (x107%)
B 9 2265 2129 1.110
I 10" 3240 2129 0.220
JIgURFE e 9* 1123 464 0.075
JIGTATE T 10" 1570 464 0.021

2) MR B R

FERE KM (I8 AL 58 B2 h 30 m, MR ELAR R
1.4m, ASEKER60m, FEAIEE N 10 m. H
FERE R AR FON s — A0, JETCARBEMT, AT
DU AT HERE 2 Br B 0.6 X 107%. Stk 7 1) F47
IZKFEE R B 1 m/s, T EL T HULk 7 1A A /K ik
FEEL 0.2 m/s. WA FEBE AR I IE AT TR}, BUEIE S
(RIS 55 B 240 Rp A 1.3 M Ak (3R] 308 Eb A5 I L
WAL IE RE Ry N 1. #RIE(10), THH T34
(FIRE 2 6.66 X 1070,
2.5 FHEIBMERITE

HERE KM 500 Dy AR BEATE LI 5 000 fE/
4, Horh, EFIREER A=NXPAXPsX P, FTLA
ARG RERE KM 9L 107 B A 3 B 0 il A
3.95X107°, 8.03X107. MHEZR 1 WA, FEREAHF
WAL OFAT 10" AR, BARZ X KT
A A2, (H R 7 R R N R A R XGRS f B A
I,

3 4ig

DARERR KM 9 LA 5¢, KA Midas Civil 857
THE RO . TR AL om B R EE, 1T
EMEEER R AV T . R BRI R A
ARTHEA AN S ), $RH T 5T MR XU D
%, BRI RN:

1) &4 Asshto $& H 28 B G B B - FR R
FE RIS B 1 5y o it SERREAT 4347
W] TERERHREATAL 9 A 1077 UL AR UK
TR AR XS M 2 D1k 7 v A R

2) EHIELEE I T MR 1y ) B
AL T TR KN, RO AR AR
(1) 22 A MRS Al SR AL 2 1A

(1]

[6]

(8]

SRR IET ABAQUS B/t TR AR i 2 b
ERAE KW 5T [D]. 78 %2 K 22K %%,2019.(YUAN Xing-xing.
Study on collision between ship and bridge
superstructures for explicit dynamic of ABAQUS
[D].Xi’an: Chang’an University,2019.(in Chinese))

YT BT L LR 3T [D]. W /K8 i R I TR K
££,2006.(DAI Tong-yu.Ship impact against bridge and its
risk assessment[D].Harbin:Harbin Engineering University,
2006.(in Chinese))

Aashto. Guide specification and commentary for vessel
collision design of highway bridges[M]. Washington
DC: American Association of State Highway and
Transportation Officials,2009.

A A BRI BT BEAT R A B JTT D60-2015, 23 %47
TRV F TG ST AL 5T N RATE R AL A A IR
7],2015.(CCCC Highway Consultants Co.,Ltd..JTJ D60—
2015, General specifications for design of highway
bridges and culverts[S].Beijing:China Communications
Press Co.,Ltd.,2015.(in Chinese))

RIHFAIE, 2 45 AR AE R A0 S0 TR B L MR 3077 o 1k RE AT
FE[T]. 2> T FE,2019,44(4):13—17,40.(LIU Hai-zheng, LI
Rui, XU Zheng. Research on anti-collision ability of
bridge pier with aluminum foam outsourcing concrete[J].
Highway Engineering,2019,44(4):13—17,40.(in Chinese))
Woisin G. Design against collision[J]. International

Symposium on Advances

Trondheim,1979(8):91-92.

in Marine Technology:

Pedersen P K, Valsgard S, Olsen D, et al. Ship impacts:
Bow collisions[J].
Engneering,1993,13(2):163—-187.

GESCIR <5 50, R v 1 M 5 M SR AR ) T R R AR
B [Cl/e SR # & 2 B A 22 2001 2R
AP AR AL R 2 B % 2 2001:346-352.
(LIANG Wen-juan, JIN Yun-long, CHEN Gao-zeng.

International Journal of Impact

Calculation of collision force between ship and bridge
pier and collision prevention of bridge pier[C]/
Proceedings editorial board. China highway society’2001
A collection of essays for academic exchange.Beijing:
China highway society,2001: 346—352.(in Chinese))

R AR e U A ) S AR IR AS 0 BT ST [D). L [A]
BFK2%,2006.(CHEN Cheng. Simulation study on ship

impact force and damage state of bridge design[D].



29 X &,

0

i MRS SOME 5 A AL A 93

[11]

[12]

Shanghai:Tongji University,2006.(in Chinese))

Wk ¢ . A7 L i 4 2 42 VR Al [D]. b - [7] BF K %,2007.
(GENG Bo. Bridge ship collision safety assessment[D].
Shanghai:Tongji university,2007.(in Chinese))

AT AR 0 3 B0 22 RS /N A2 i 2 R U078 1P
Re #F 70 (7). 22 8 Bl % 5 T2 ,2019,35(2):89-93.(HE
Xiong-jun, LIU Xin, LIANG Ya-lan. Research on the
anti-overturning performance of long-span small-radius
curved beam bridges[J]. Journal of Transport Science and
Engineering,2019,35(2):89-93. (in Chinese))

T3 ERACHR, X PR 55 AR NIV — MR M b i e
PPAR L2 Bl i 75 S 0F ST (0] 40 2 22 18,2014,44(2):20-26.

[13]

(FANG Hai, QIAN Chang-gen, LIU Wei-qing, et al.
Assessment of ship impact capacity and study of
anti-impact scheme for pier of first Zhuzhou Xiangjiang
river bridge[J]. Bridge Construction, 2014, 44(2): 20-26.
(in Chinese))

AL 2y R BT BE AT B 7].JTG 3362—2018, 24 1%
A 595 VR st e % FRUSE g VR s AR B T RV [S]. 4B BT A
R AT 8 A B A B 4 7],2018.(CCCC  Highway
Consultants Co., Ltd.. JTG 3362—2018, Specifications
for design of highway reinforced concrete and prestressed
and culverts[S]. Beijing: China

concrete  bridges

Communications Press Co.,Ltd.,2018.(in Chinese))



