
1

TRI-DIRECTIONAL LOADING TESTS ON 

REINFORCED CONCRETE SHEAR WALLS

aci SPRING CONVENTION in San Francisco

Ryo Yamada

Masanori Tani

Minehiro Nishiyama

Department of Architecture and 

Architectural Engineering, Kyoto University 



2

Contents

1. Introduction

2. Outline of experiment

3. Experimental results

4. Conclusion

TRI-DIRECTIONAL LOADING TESTS ON 

REINFORCED CONCRETE SHEAR WALLS

ñTri-Directional Loading Tests on Reinforced Concrete Shear Wallsò

ACI Structural Journal, vol.119, no.5, pp.129-140



3

Contents

1. Introduction

2. Outline of experiment

3. Experimental results

4. Conclusion

TRI-DIRECTIONAL LOADING TESTS ON 

REINFORCED CONCRETE SHEAR WALLS



Special Project for Reducing Vulnerability for Urban Mega Earthquake Disasters

(ii) Maintenance and Recovery of Functionality in Urban Infrastructures



#3-5(JMA Kobe 140%-1) 1/2

Special Project for Reducing Vulnerability for Urban Mega Earthquake Disasters

(ii) Maintenance and Recovery of Functionality in Urban Infrastructures



#3-5(JMA Kobe 140%-1) 1/2

wall in X-2 frame on the 2nd floor

3F

(X1)

(X3)



7



8

ÅAt present, structural performance evaluation method of RC members 

considering tri-directional forces in earthquakes has yet to be established.

Ref) Yonezawa et al.: Nonlinear Analysis for Shaking Table Test of RC 6 Story Building

ïResearch and development for quantification of collapse margin of RC buildings
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Introduction
Objectives

Åinvestigating effects of axial load condition and lateral bi-directional 

loading path on the shear capacity of shear walls

Methodology

Åconducting 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

ÅSpecimens: 30%-scale shear walls with identical dimensions and 

reinforcement arrangements.
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Experimental parameters

ÅParameters: Axial load condition, O/I drift ratio

(O/I drift ratio = out-of-plane drift angle / in-plane drift angle)
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1) Idosako et al.: Bi-directional Lateral Loading Tests on RC Shear-dominant Walls, 

Journal of Structural and Construction Engineering (Transaction of AIJ)
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Material

ÅThere was a difference in the compressive strength of concrete.
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Loading protocol
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ÅAxial load

ÅOut-of-plane flexural capacity is calculated

as two columns ignoring the effect of wall panel.

ÅRx = 0.05, 0.10, 0.25, 0.50, 0.75, 1.0, 2.0%

ÅLateral loading path
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Calculation of capacity

Outline of Loading Tests

ÅFlexural and shear ultimate capacity under the maximum axial load was 

calculated according to the equations of practical design in Japan.
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Capacity calculation ïin-plane

Outline of Loading Tests

ÅIt is estimated that shear failure precedes in the in-plane direction.
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Capacity calculation ïout-of-plane

Outline of Loading Tests

ÅIt is estimated that flexural failure precedes in the out-of-plane direction.
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Loading setup

ÅIn-plane: cantilever (shear span ratio: 0.83

ÅOut-of-plane: double-curvature (shear span ratio: 2.8

Outline of Loading Tests
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