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Introduction
Background

A At present, structural performance evaluation method of RC members
considering tri-directional forces in earthquakes has yet to be established.

e G
I 0.23 I 1
0.06 F+1 N axial load
szi 8IF\)/tIe (F.* 19 0.85/p,Sw ©.1S, igej SO:E otal
1I \/®+0_12 i,/ otal area

Shaking table tests
in E-Defense

) ;nfn“ %B j( % Ref) Yonezawa et al.: Nonlinear Analysis for Shaking Table Test of RC 6 Story Building 8

KYOTO UNIVERSITY I Research and development for quantification of collapse margin of RC buildings



Introduction
Objectives

A investigating effects of axial load condition and lateral bi-directional
loading path on the shear capacity of shear walls

Methodology

A conducting loading tests on shear wall specimens subjected to bi-
directional loading under various axial load
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Outline of Loading Tests
Outline of specimen

A Specimens: 30%-scale shear walls with identical dimensions and
reinforcement arrangements.
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Outline of Loading Tests
Experimental parameters

A Parameters: Axial load condition, O/I drift ratio
(O/1 drift ratio = out-of-plane drift angle / in-plane drift angle)

Axial constant | varying
o/l load R 0 1 70.33af,
drift ratio 0.12A4t 01 0.20A4f O | * 0.20Af .6/ ° 0.20Af 0
[ ) A, gross sectional area of concrete
0 WBO00- ; i f .06 compressive strength of concrete
C121 | i a.y gross sectional area of long. rebars
\ ) | f,  yield strength of long. rebars

e WB15- [ WB 15- ] | wB15- [ WB15- ]

C12 D c20 || c20T00 ||| C20T33
20 WB30- | | wsso- |,
| Cc12b | | c2oTo0 |

1) Idosako et al.: Bi-directional Lateral Loading Tests on RC Shear-dominant Walls, 12
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Outline of Loading Tests
Material

A There was a difference in the compressive strength of concrete.

Axial constant varying
o/l load 0 1 70.33af,
drift ratio 0.12A4t 01 0.20A4f O | * 0.20Af .6/ ° 0.20Af 0
' I unit: MPa
0 28.9 =
1.5 28.9 [ 21.9 ] 23.0 [ 26.9 ]
3.0 28.9 24.5
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Loading protocol f
A Axial load

» YOut-of-plane
’ lateral load

4 Calculated
\.' \,\ out-of-plane
flexural capacity

(—0.5
C20T33 series

(-0.5,,0,.,-0.33af)

A Out-of-plane flexural capacity is calculated

as two columns ignoring the effect of wall panel.

A R, =0.05, 0.10, 0.25, 0.50, 0.75, 1.0, 2.0%
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Outline of Loading Tests
Calculation of capacity

A Flexural and shear ultimate capacity under the maximum axial load was
calculated according to the equations of practical design in Japan.

. Al constant varying
ol - load 0 ©0.234f
A 10,9984l
drift ratio .. 0-20A41 c0 " 0.20Af .6 " 0.20A( .6
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Outline of Loading Tests
Capacity calculation T in-plane

A It is estimated that shear failure precedes in the in-plane direction.

Axial

load _
o/ln . 0 10.33a.,f,

drift ratio ™. 020Af.0  “020Af,6 0.20Af.0

constant varéling

714 shear ]
3.0 A\ | In-plane
ot erxuraIJ

unit; kN
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Outline of Loading Tests
Capacity calculation T out-of-plane

A It is estimated that flexural failure precedes in the out-of-plane direction.

Axial

load _
o/ln . 0 10.33a.,f,

drift ratio ™. 020Af.0  “020Af,6 0.20Af.0

constant varéling
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Outline of Loading Tests
Loading setup

A In-plane: cantilever (shear span ratio: 0.83

A Out-of-plane: double-curvature (shear span ratio: 2.8
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