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Abstract

This study has been carried out as a fundamental course for the analysis of the constitutive
equation for the materials like sands being hardened during shear. For this aim, experimental®
tests with variable stress paths for the concrete material are performed using the cubical multi-
axial test in which the three principle stresses are arbitrarily controlled. Stress-strain behaviors.
and strength characteristics are suggested in octahedral planes. Various tests such as HC, CTC,.
TC, SS are performed. The main results summarized are as follows;

1. The order of strength from the largest to the smallest is CTC, TC,SS, and TE test.

The octahedral shear strength of concrete specimens is dependent upon the stress path(f)..
There is a direct relation between strength and contining pressure.

I

The ultimate envelopes in the octahedral planes are non-circular-cone shaped.
5. Any ultimate criteria used to predict the strength behavior of concrete must include the

effect of the tensile stresses.
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4.2.1 Hydrostatic Compression(HC)
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Fig.4.1 Representation of stress paths: (a) princi-
pal stress space; (b) projection of stress
paths on triaxial plane; (c) stress paths on
octahedral plane
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Fig. 4.2 Average stress-princ. strain response curves
for HC-test. (CP(Confining Pressure) =8ksi)
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Fig. 4.3 Average stress-vol. strain response curves
for HC-test. (CP=8ksi)
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Fig. 4.4 Major princ. stress-princ. strain response:
curves for CTC-test. (CP=1ksi)
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Fig.4.5. Oct. shear stress-princ. strain response-
curves for CTC-test. (CP=1%si)
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Fig.4.6 Average stress-vol. strain response curve
for CTC-test. (CP=1ksi)
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4.3.1 Triaxial Compression (TC)
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Fig.4.7 Major princ. stress-princ. strain response-
curves for TC-test. (CP=2ksi)
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Fig.4.8 Oct. shear stress-princ. strain response-
curves for TC-test. (CP=2ksi)
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Fig.4.9 Major princ. stress-princ. strain response:
curves for TC-test. (CP=2ksi)
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4.3.2 Triaxial Extension(TE)
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Fig.4.10 Major princ. stress-princ. strain response
curves for TE-test. (CP=4ksi)
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Fig.4.11 Major princ. stress-vol. strain response
curve for TE-test, (CP=4ksi)
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Fig.4.12 Oct. shear stress-princ. strain response
curves for TE-test. (CP=4ksi)
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4.3.3 Simple Shear(SS)
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Fig.4.15 Major princ. stress-vol. strain response
curve for SS-test. (CP=4, 5ksi)
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Fig.4.18 Octahedral stress-strain response curve
for TE-test. (CP=4ksi)
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Fig.4.19 Octahedral stress-strain response curve
for SS-test. (CP =4, 5ksi)
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