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Critical-State Relationship of Toyoura Sand
Test Results by Verdugo
 and Ishiraha (1996)
Eq.(1) e=0.934-0.019(p/pa)
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(p,e)
e

ec

ppc

State Pressure Index:  Ip= p/pc

State Parameter:  = e-ec
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Dilatancy and Failure Lines Based on 
Test Results by Verdugo and Ishihara (1996)

Effective Stress Paths for Confining 
Pressure 3,2,1 and 0.1 MPa, e=0.735
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Dilatancy Line: 
Md=Mo+(M-Mo)Ip

Failure Line:
Mb=M+(Ip
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e=0.735 (pc,qc)
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