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Abstract 2 MethodologyAbstract 2. Methodology

This paper presents unique data from torsional shear tests on (Aft H di 1985)This paper presents unique data from torsional shear tests on (After Hardin, 1985)
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di i h ld b i d i i l l i d tit t d i th l b t t i i f 2 0 0 075conditions should be incorporated in conventional analysis and were reconstituted in the laboratory to grain-size of 2.0-0.075mm.   p y y g

design models Use of crushed soft rocks was intended to accelerate the degradationdesign models. Use of crushed soft rocks was intended to accelerate the degradation 

process upon saturationprocess upon saturation. 
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Problem StatementProblem Statement
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Non uniformity due to 
granular materials are generally assumed to be time independent

Non-uniformity due to 
formation of shear bandgranular materials are generally assumed to be time-independent formation of shear band
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S il i d bl d ki fi i tSoil grains are durable under working confining stressesg g g
R f ti lConventional soil mechanics

Time effects are generally positive for durable soils Response of non-conventional Conventional soil mechanics   
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No effects of saturated or dry conditions on   responseNo effects of saturated or dry conditions on   response
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Ageing effects on resistance                 
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Effects of saturated and dry conditions on strength and deformation Test  Saturated-drained & Dry Tests Load CellEffects of saturated and dry conditions on strength and deformation
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response of non conventional soils have been investigated for the
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response of non-conventional soils have been investigated for the
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Most of the soil models do not incorporate such phenomenaMost of the soil models do not incorporate such phenomena

Advantages of Torsional Shear TestsExtensive infrastructure developments in hilly areas Advantages of Torsional Shear TestsExtensive infrastructure developments in hilly areas
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Many stress paths can be generated
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Many stress paths can be generated
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C4 Test Results 5 Conclusions4. Test Results 5. Conclusions
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Dilatancy Strength & deformation response of dry tests is similar to Dilatancy

conventional soils whereas the soil behavior all togetherconventional soils whereas the soil behavior all together 

changes with decay of grains: Crucial for risk-assessment.changes with decay of grains: Crucial for risk assessment.

Secondary compression observed in test results can be one ofSecondary compression observed in test results can be one of 

the reasons of progressive slope failures continued foundationthe reasons of progressive slope failures, continued foundation 

ttl t tLarge volume-compression (during consolidation and shearing settlements, etc.Large volume-compression (during consolidation and shearing ,
stages) and no effects of confining stress le el (d ring shearing) forstages) and no effects of confining stress level (during shearing) for 

Large effects of different failure modes on strength parameters
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Large effects of different failure modes on strength parameters 
soils undergoing negative ageing (decay of grains upon water

have been observed (D vs S t t d)
soils undergoing negative ageing (decay of grains upon water 

have been observed (Dry vs Saturated).
submergence) can be observedsubmergence) can be observed.

I can be a useful and quick index for field judgment of strengthID can be a useful and quick index for field judgment of strength 
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are unaffected by presence      
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Cyclic torsional shear tests to study the dynamic response of dryID = 0 Cyclic torsional shear tests to study the dynamic response of dry ID = 0

and saturated degradable geomaterials I = 0 5 g gID = 0.5
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