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Design and Analysis of Reinforced Concrete
Coupled Shear Wall with Replaceable Coupling
Beams
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(1. College of Civil Engineering, Tongji University, Shanghai
200092, China; 2. State Key Laboratory of Disaster Reduction in Civil
Engineering, Tongji University, Shanghai 200092, China)

Abstract: In this study, a new kind of coupling beam is
proposed, which is composed of non-replaceable part and
replaceable part. During earthquakes, the replaceable parts
yield first and the non-replaceable parts remain elastic. The
design method of the new replaceable coupling beam is
introduced. The numerical simulation and comparison analysis
The results show that under minor
Under

moderate earthquakes and major earthquakes, the replaceable

are carried out.

earthquakes, the replaceable parts remain elastic.

parts yield first and the damage of the new coupling beams
concentrates on the replaceable part. Compared with the
traditional reinforced concrete coupled shear wall, the seismic

performance of the new coupled shear wall is improved
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Finally, the

deformation of the replaceable part and inter-story drift ratio

significantly. relationship between the

is proposed, providing the basis for the design of the

replaceable part.

Key words: earthquake resilient structure; reinforced

concrete shear wall; replaceable coupling beam; design

method; seismic performance
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Fig.1 Schematic drawing of replaceable coupling beam

AR 3C AT AT B 4 2 R ) PR B B 8 A 5T

a e ER

XTG4, T T ALY S AR sl i A BT 4y
Prixie ABAQUS it 4% Gt 5k B BY 7 355 1 BB i B9
FI3EHEA TR RR AT, W9 BT AL BY 1 3k BB IR AR AN
iRV RE, 7R BL AL L FT T B A B BY A1 355 i AR
TEHLER, JRIR TRl E B AT 5 2 R A 1

1 TR R AR R B
i

1.1 &t iR

AT B 4 3% R R RT3 T B AR 7E X
WRAVNEMEAT , ERARFF A S i R R L2 R
i PR 2 R 0 W B 4 B 6 m p #E
B8 UL/ N B 1 05 B A BB IR AR B e B AR R L, B
J& KR X AT e B AT 4.
1.2 Rt

F T3 R R TR BB O 3 LRI A — €
FIE I, R T CRUEHT ] 5 e B2 A X B BT ) I bt
MR EE , 7 PRI 7 4 52 (400 1 M B 0 o KI5,
FR R BR 0952 7 5 5 7 2 Y o B 2 T 1 AT DA B
IR NE 2 FR. B9, L oGS5 R B ;
A g AR A T % Ge ik B s w1 P 5
E.G A h e Gk iR o+ M S U &
Lo L 50000 0 3 B 7 R AR R e BR Nl BB e B K 5
A Ar 53R T | R 6 B R AT B 46 B A T
B B JEo G NG 4350 35 BU e RRAE S BRI ] B
BB B SR AR R M BY DI & s L L I 23590 Ry Y
T A T o B R v B e B A T I 1 A

1%

L./2 L/2 l
[ ]
______ :| A
Gy Ay G‘A.‘\j
Enr [nr Er] ’
b H Al g

H2 ZERTHEEE

Fig.2 Calculation diagram of coupling beam
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Fig.3 Deformation of replaceable coupling beam
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Tab.3 Characteristics of the first six natural

vibration modes
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Fig.8 Inter-story drift ratio under rare earthquake
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Fig.9 Compressive damage of 1-2 layers under rare earthquake
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Fig.10 Comparison of residual floor displacement
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