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Seismic Response of a High-Rise RC Bearing-Wall Structure
with Irregularities of Weak Story and Torsion at Bottom Stories
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ABSTRACT

Recently, many high-rise reinforced concrete(RC) bearing-wall structures of multiple uses have been constructed, which have the irregularities
of weak(or soff) story and torsion at the lower stories simultaneously. The study stafed herein was performed to investigate seismic performance
of such a high-rise RC structure through a series of shaking table tests of a 1:12 model. Based on the observations of the test results, the
conclusions are drawn as follows: 1) Accidental torsion due to the uncertainty on the properties of structure can be reasonably predicted by using
the dynamic analysis than by using lateral force procedure. 2) The mode coupled by franslation and forsion induced the overturning moments not
only in the direction of excitations but also in the perpendicular direction: The axial forces in columns due to this fransverse overturning moment
cannot be adequately predicted using the existing mode analysis technique, and 3) the hysteretic curve and the strength diagram between base
shear and torque(BST) clearly reveadl the predominant mode of vibrations and the failure mode.

Key words : concrete buildings, shaking table fests, iregularity, torsional mode
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Table 1 Evaluation of irregularity for prototype

Irregularity Criteria Evaluation
Stiffness irregularity ki o 039 <07
9 4, 726 > 13
Tor >1.3
Dlscommgny in F; 0.8 040 < 08
capacity Fin

) . . Max(4 .. 4 R)

Torsional irregularity ROPEY A >1.2 133> 12

ki, ki1 ¢ Lateral stiffness

F;, F ;. Lateral capacity

4;,4 4+, + Story displacement

4., dr - Story displacement at the end of story

Table 2 Similitude faw

True Modified replica
[tem .
replica model model
Length, Z L 112 112
Area, A Lt 1144 1/144
Mass, M M 1144 1/288
Force, P ML T™? 1/144 1/144
Acceleration, x LT? 1 2
Frequency, f 77! V12 Vo4
Time, ¢ T 1/V12 Vo
Steel blocks
|
17 Transfer girder
A : Axiai force A
S : Shear force Flex. | 3 _
S--ZI ARSI TTIoAS cframe {E
R T A '\_l |
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(b} Instrumentation at bottom of wall

Fig. 1 Experimental setup(unit : mm)
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D.OF | Mass matrix kN sec’/mm Stiffness matrix kN/mm
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DOF Mode vector Revised mode vector
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Table 6 Torsional stiffness

K {kN-m/rad)
2nd mode 3rd mode
Mode vector 1,526 9,144
Revised mode vector 1,251 4072
Experiment 1,200 4500
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Fig. 19 Contribution of wall deformations to drift at transfer floor
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