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Mechanismanalysis and prevention of seismic shear failure of RC frame columns

ZHANG Haoyu, CHEN Hongfu, LIN Xuchuan, CHEN Hao, MAO Chenxi

(Key Laboratory of Earthquake Engineering and Engineering Vibration (Institute of Engineering Mechanics,
China Earthquake Administration) , Harbin 150080, China)

Abstract: To prevent reinforced concrete (RC) frame columns from seismic shear failure caused by additional shear
force of the infill wall, severe shear failures of RC frame columns investigated in recent earthquakes were presented.
Finite element modeling (FEM) pushover analysis with ABAQUS and mechanical characteristics analysis on 6 infilled
RC frames were conducted. Then a RC frame structure subjected to LuDian Ms6.5 earthquake was analyzed by ABAQUS.
The analysis indicates that the additional shear force of the infill wall results in the shear failure of the column. To ensure
that a structure operates in a high-ductility mode, an estimation formula was developed for the additional shear force
which could be used in structure design. The case study shows that without appropriate considerations about the
additional shear force of the infill wall, anti-collapse capability of the structure will be threatened seriously. Analysis also
demonstrates that the additional shear force estimation formula is in well accordance with the FEM analysis result and the
seismic damage investigations, it can be a reference for engineering design.

Keywords: earthquake damage investigation; RC frame; frame column; shear failure; infill wall

SRFESS AL R BT 55 SR R S R A AT IR
£ (RC) HEZREE MY B FEA TR B I, T af PR 45 44
TESR 2 P BAT B0 A S AT 20 35 8 ) AH T 4R
[ NS B PE LR PR 2 RC AEZREEH B T
5 A 7 I 59 S A TS DDA, 7 Tl 45 A Y
CRFAE BE AR SCAE R DI 28 2013 4R P11 HIRR |
2014 4F & f b2 A 2015 4FJE T R M AR s I A
SAZE T X 3 YRR Y RC AEZRZE A A BT IR,
i ABAQUS HiLRYI R HE S KP4 AT 7 Hr , %F 1%

KB 2015-11-29

EEWA . M RHIFE 02 5535 H (201308003 ) ; K H 4452
Je 4T AE R4 (51108433,51308511,51408562)

EZERA: kRT(1978—), B, L BIWf5 5

BEEE . TR, maochenxi2006@ 163.com

[T RS 0048 45 1 B 3 15 it 38 aod 65 fa) 3t
e P — MR A M I AR L 0 AT, XA i B DD IR
fEHE MBIA T A AT

1 4R R R R AR SR ey AR

P 154 2013 4575111 7.0 PiiZ " K 2015 4EJeTAR
8.1 AL Y RC HEZAT: BT IR IR; (81 2 24 2014
A B AR PR Sk LR IR RC HEZR AR

3R RC HEZRZE MR E 2L PR 1) 4R
Z2BOHE BRI Ry i 2 S5 AR IR 5 2 ) AE B AT 1 IR AR X
L5 SRR FE R AR 5 ¢ AL 7 0] G 3L T 5% e 408 32 7 4%
AR B A 220 TR A IR 5 /NI, T Tl 451
FEB | R R K A TEIR 1 et | AR HE A &2 5
SYUIMER , HB AR R B o T R B i oA 7



.44 - MoK E T

NANPNEE -

5 48 %

B, 5 VIR IR A AR AR A I TR | REA RS L B
(E 1(a) (e)) A E LR (B 1(b)).

BY Ui IR I 25 R AIRRE SR AT A A | )™ o W 45
P BIBCRISRBE F7 , B R bt . v B BAT BRI
FFARET W 0355 25 HESRAE Y BT 7 52 45 0 A Y 3
ST 1.89 WRATAE AL G 7E B 5 = v R RS AR
BEEANBY AR X RG + R L FEREHE S, FFH ik

() BT R IAEC IR IXBEIX) (b) b P2 i 2 A O L R VILEE LX) (c) Charikot QERC HERLJEIAR

AL, [E A Sh 28 XTHFGERE RC HEZRITJE TR
AT BRSO T T RO S SR A B
SRR RO SR BE SR A S M A BT 7
WA SR [ 9 ) AT RUTE S S BORE AR IR AT
TR, SCHRL 10] 25 Hh T ST R SRR AR B9 B BT /K

BRI AR fa] A TR BT B skt A 2 Y
VIR A7

I AT BT TSR

R IX X))

BE1 AlthER AR ME AR RC LA BT IRR
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