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Effective Stiffness of Reinforced Concrete Shear Wall under Lateral Load
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Abstract: Reinforced concrete shear walls are the primary lateral-load carrying elements in the high-build-
ings. Its stiffness property has significant influence on the internal force distribution of structures. Reinforced con—
crete shear walls were set up by MSC.Marc and validated by comparing with lots of test data. A parametric study was
conducted on reinforced concrete shear wall to study effective stiffness influenced by the shear—span—to—wall-length
ratio, axial compression ratio, yield strength of longitudinal bars in wall boundaries, longitudinal reinforcement con—
tent in wall boundaries and concrete strength. The results show that axial compression ratio is the main factor. A sim—
plified formula to evaluate the effective stiffness of reinforced concrete shear wall was proposed on the basis of the
parametric study. The results obtained from the simplified formula is in good agreement with those from experiments.
It proves that the simplified formula is reasonable and reliable and can be used for reference.
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Fig.1 Definition of effective stiffness
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Fig.2 Finite element model
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Fig.3 Stress—strain relationship of materials
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Fig.4 Dimensions and detials of specimens( Unit: mm)
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between experimental and simulation results
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Fig.6 Cracks and failure modes
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Tab.1 Comparison of effective stiffness between

simulation and experimental results

K 4Rs K/(kN-mm™)  K/(kN-mm™) V1%
HPCSW-02 75.85 71.56 -57
HPCSW-06 4232 426 -1.1
HPCSW-07 43.69 46.15 5.6
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Tab.2 Parameters value of effective stiffness
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on effective stiffness reduction coefficient
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Tab.3 Comparison of effective stiffness between

calculated and experimental value

BN K5 KJ(KN-mm™)  Ku/(kN-mm™) /%

SCHR[9]  HPCSW-02 80.3 86.43 -7.6
SCHR[9]  HPCSW-06 426 43.84 -29
CHR[9]  HPCSW-07 45.49 47.88 -5.3
SCik[10] w7 12.95 13.6 -5.0
SCHR[12] SW1 44.1 44.79 -1.6
SCHR[13]  HSRCW-1 29.36 28.17 4.1
SCHk(13]  HSRCW-2 23.41 24.1 29
SCHR[13]  HSRCW-3 23.68 24.1 -1.8
SCHR[13]  HSRCW-4 28.75 282 1.9
SCHR[14]  SWI-1 30.2 31.1 -3.0
k(4] SWI-2 39.03 40.09 2.7
SCHR[14]  SWI-3 42.86 40.66 5.1
SCHR[14]  SW2-2 96.31 105.4 9.4
SCHR[14]  SW2-3 48.97 52.86 -7.9
SCHR[14]  SW4-1 40.46 41.66 -3.0
ik[14]  SW4-2 43.36 42.16 2.8
SCHR[14]  SW5-1 40.72 41.88 -2.8
SCHR[14]  SW5-3 41.86 4.6 -1.8
FHIE — — — 2.4

brife 2 — — — 40
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