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Table1 Details of Specimens 

Table3 Material Properties of Concrete and Grout 

Table2 Material Properties of Steel 

Fig.1 Detail to improve the Ductility of SC pile 
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Fig.3 Loading Apparatus 

Fig.2 Vertical Sectional View of Specimens Unit(mm) 
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Fig.4 Apparatus for Measurement of Deformation and Strain
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A-2 A-3 A-1 

Photo1 Ultimate Condition of Outer Steel Tube

A-1 A-2 A-3 

Photo2 Ultimate Condition of Concrete after Removing Steel

A-2 A-2 

A-3 A-3 A-3 

Photo3 Ultimate Condition of Inner Steel Tube 

Grout Deformation
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(b) WSC Specimen A-2

(a) SC Specimen A-1 
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(c) SC Specimen A-3 
Fig.5 M-R Relationship        Fig.6 v -R Relationship
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Fig.8 Moment-Axial Load Relationship 
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Photo4 Ultimate Condition of Specimen B-1 

Photo5 Ultimate Condition of Specimen B-2  

(a) (b) (c)

(a) (b) (c)

Photo6 Ultimate Condition of Specimen B-3  

Photo7 Ultimate Condition of Specimen B-4) 

(a) (b) (c)

(a) (b) (c)
Fig.9 M-R Relationship     Fig.10 v -R Relationship

(a) WSC Specimen B-1 (N/Nu=0.32) 

(b) WSC Specimen B-2 (N/Nu=0.36) 

(c) WSC Specimen B-3 (N/Nu=0.43) 

(d) WSC Specimen B-4 (N/Nu=0.30) 
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Table4 Initial Stiffness 

(a)Specimen C-1               (b) Specimen C-4 
Fig.11 Axial Strain Distribution 

Fig.12 Moment-Drift Angle Relationship 

Table5 Comparison between Measurement and Calculation 
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(a) WSC Specimen C-1 

(b) WSC Specimen C-2 

(c) WSC Specimen C-3 

Fig.13 M-mR Relationship      Fig.14 v -mR Relationship 

(d) WSC Specimen C-4 

(e) WSC Specimen C-5 
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Table6 Ductility Factor 

Fig.16 Bi-Linear Model 

Bi-Linear Model
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Fig.15 Buckling Height Distribution 
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Table7 Elastic Stiffness, Coefficient, and Reliable Moment 

Fig.17 Restoring Force Model 
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Fig.18 Comparison between 
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