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Design method for shear walls with heavy tensile
force under moderate earthquake

SUN Renfan' ZENG Ming® XU Xuan' WEI Lian' LIU Yuewei'
(1. Shenzhen Li Peng Building Structure Design Institute Shenzhen 518034 China;
2. Shenzhen CAPOL International & Associates Limited Shenzhen 518038 China)

Abstract: This paper focused on the design method for shear walls with heavy tensile force under moderate
earthquake and pointed out some problems of the equivalent elastic method which was widely used in our country
according to the current design code JGJ 3—2010 ‘Technical specification for concrete structures of tall building” . The
recommended design flow design software and design ground motions for the elastoplastic time history analysis method
were introduced. The proper residual stiffness of the wall hinge model after cracking was also proposed. For the
proposed elastoplastic time history analysis method the reinforcement of the structure can be determined based on the
results from frequently occurred earthquake. Shear wall hinge element shell element with fiber section or S4R shell
element etc. can be used to model the shear walls. The artificial waves fitting the design response spectrum can be
used as the design ground motion. Then adjustments of the tensile reinforcement were carried out to achieve the
performance objective that shear walls should not yield in tension under moderate earthquake. In addition whether
steel members should be set in the walls should be determined according to their shear force of the walls in tension

and the tensile strain at the edge of the bending yielding shear wall under the rare earthquake should also be checked.
The feasibility of this method was verified by a real project. Considering the structural safety it is suggested that wall
hinge model with tensile stiffness degraded to 15% of the initial tensile stiffness after concrete cracking should be used
for seismic design.
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Fig. 1  Elevation of cracks of core tube walls
e 2) JGJ 3—2010° B “
0.3”7 . 3 4
B o
. 3)
(2.
il
R
1 : ]
° B BRI
SRPER S (il
1 Wik, HAf
L SRR

Table 1 Assumptions of equivalent elastic method
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Fig.2 Predicted yield mechanism that cracking of concrete
is allowed in plastic zone at bottom of shear walls

0.3~1.0
5% ~7% 4)

. (8 0.3g
1 78 I ) 98 m (

1) 3). 1 PKPM

77



36.800 m

e [ —  F L 5t
E%Hj & HL fLT_ j J [L »n|
: | [
1 l 0 £ 6l oy
er [ r } 13}
A LLl B 10 -
(a) 98 minlE ks s
ar )
31.250m 1 , 1 -
. 1 0 300 600 900 0 300 600 900 1200
( {7 : g VAN VAN
L L (a) LI (b) HERLL2

19.850 m
J [— — 1
_ g
g (i
]

\MMM@

(h) 98 menlEHETH Iig iy
e e
3 N
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Fig.5 Advised design flow of elasto-plastic time history
analysis method of shear walls with heavy tensile

force under moderate earthquake
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Fig.6 Tensile force-axial deformation relationship

of shear wall hinge model
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Fig.7 Curves of an artificial wave records and its response

spectrum compatible with design response spectrum
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Fig.8 Distribution curves of story shear of tower 7# by

elastic time-history analysis using artificial wave
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Fig.9  Test results of axial tensile members
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Fig. 10 Models for elastoplastic time history

analysis of three kinds of software
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Fig. 12 Tensile forces of shear wall

obtained by three softwares
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equivalent elastic method
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Fig. 14  Plan of shear wall with steel obtained by

elasto-plastic time history analysis method
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Fig. 15 Plan of typical shear wall with steel and
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Fig. 16  Construction site of more steels

used in similar projects
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