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JUDGMENT OF COLLAPSE MODES OF REINFORCED CONCRETE
CYLINDRICAL PIERS UNDER QUASI-STATIC LATERAL IMPACT
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Abstract: When a heavy vehicle at a high velocity impacts a bridge pier, the large reaction force generated

could cause the pier damage and even collapse. Judging standards for the collapse modes are investigated in the

paper.The maximum internal forces are derived based on classical elastic theory, and the strength conditions of

lateralimpact collapse of reinforced concrete cylindrical piers are obtained according to previous formulations.

Finally, the judging standards for the three collapse modes such as shearing, bending and shearing-bending are

obtained. In addition, by using ABAQUS finite element code, three cases are simulated and the results

demonstrate good agreement with the models predicted.
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Fig.1 A sketch of cylindrical piers under lateral loading
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Table. 1 Judging standards of collapse modes of cylindrical

piers
AR Kot
BTN [F 1< F <[F,]
5 R [F,]<F<[F)]
) A F2[F, ] Fx[F,]

79



80 N e e R i)

2 [EFEFHEIN =) A A BR TR

2.1 BIRTERBEE

hy K 55 ke U A X ) S A A R, SR
ABAQUS B A} B AT #5000 1) 0 286474 PR T
B AR, SR IR s PO B i AT
RIS AL, S A Ay 4 SCR[ 191164 T B,
T A BER 0.25 m, P BEA 25% KA
R BAT RS, gk B R 1.2 m, AR
4% 56 [ AT INE, AR B s R
1sm" e RO AR R FAMT AL IC (Truss), A1k
PERERRYE GBS50010-2015 i - 45 kg e i,
Wi 2 Pral. JREE L AORER F U R A A R
(Concrete damaged plasticity), VRt LA R 2%
K H] Abaqus Verification Guide " S5 £k, 541k
i 26.48 GPa, JFALL 0.167, V& T IBVER I
BERIECHR A T-38 3, IR 4ahrfm ok e AR £ W
Abaqus Verification Guide. A FRICHTITIE T 3
PO, VEANECE W3 4 Pral. Mriub s S
K13, B RumlE , Tivmfiis. APR oAy
K DLE 4 B

R2WHHFBH

Table. 2Mechanical properties of the rebars
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Table. 3 Concrete parameters adopted in the plastic damage

model
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Table. 4The cases simulated in the finite element models
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Fig.4 Finite element models in present analysis
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