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Foreword 

The symposium on Laboratory Shear Strength of Soil was held in Chicago, 
111., on 25 June 1980. The symposium was sponsored by the American Society 
for Testing and Materials through its Committee D-18 on Soil and Rock for 
Engineering Purposes. R. N. Yong, McGill University, and F. C. Townsend, 
University of Florida, presided as symposium chairmen and served as editors 
of this publication. 
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MOSAID AL-HUSSAINI 78 

Apparatus and Techniques for Static Triaxial Testing of Ballast— 
J. E. ALVA-HURTADO, D. R. MCMAHON, AND H. E. STEWART 94 

Mechanical Behavior and Testing Methods of Unsaturated Soils— 
T. B. EDIL, S. E. MOTAN, AND F. X. TOHA 114 

Determination of Tensile Strength of Soils by Unconfined-Penetration 
Test—H. Y. FANG AND JOSEPH FERNANDEZ 130 

Torsion Shear Apparatus for Soil Testing—P. V. LADE 145 

A Servo System for ControUed Stress Path Tests—K. T. LAW 164 

A New Control System for Soils Testuig—R. J. MITCHELL 180 

Lateral Stress Measurements in Direct Simple Shear Device— 

R. DYVIK, T. F. Z I M M I E , AND C. H. L. FLOESS 191 

Tensile Properties of Compacted Soils—MOSAID AL-HUSSAINI 207 

Effect of Organic Material on Soil Shear Strength— 
O. B. ANDERSLAND, A. S. KHATTAK, AND A. W. N. AL-KHAFAJI 226 

Effect of Shearing Strain-Rate on the Undrained Strength of Clay— 

R. Y. K. CHENG 243 

Undrained Shear Behavior of a Marine Clay—D. C. KOUTSOFTAS 254 

Shearing Behavior of Compacted Clay after Saturation—c. w. LOVELL 

A N D J. M. JOHNSON 277 



Plane-Strain Testing of Sand—N. DEAN MARACHI, J. M. DUNCAN, 

C. K. CHAN, AND H. B. SEED 294 

Effect of End Membrane Tliiclcness on the Strength of "Frictionless" 
Cap and Base Tests—G. M. NORRIS 303 

Field Density, Gradation, and Triaxial Testing of Large-Size Roclcfill 
for Little Blue Run Dam—G. R. TRIERS AND T. D. DONOVAN 315 

DATA REDUCTION AND APPLICATION OF MEASUREMENTS FOR 

ANALYTICAL MODELING 

State of the Art; Data Reduction and Application for Analytical 

Modeling—HON-YiM KO AND STEIN STURE 329 

Normalized Stress-Strain for Undrained Shear Tests—v. P. DRNEVICH 387 

The Critical-State Pore Pressure Parameter from Consolidated-
Undrained Shear Tests—p. w. MAYNE AND P. G. SWANSON 410 

Nonlinear Anisotropic Stress-Strain-Strength Behavior of Soils— 
J. H. PREVOST 431 

A General Time-Related Soil Friction Increase Phenomenon— 
J. H. SCHMERTMANN 456 

On the Random Aspect of Shear Strength—R. N. YONG AND 
M. M. TABBA 485 

Preconsolidation Pressure Predicted Using s„/p Ratio— 
T. C. ANDERSON AND R. G. LUKAS 502 

Stress Path Tests with Controlled Rotation of Principal Stress 
Dhections—i. R. F. ARTHUR, S. BEKENSTEIN, J. T. GERMAINE, 

AND C. C. LADD 516 

Shear Strength of Cohesionless Soils from Incremental Creep Test 
Data—GILBERT Y. BALADI, R. W. LENTZ, T. GOITOM, AND 

T. D. BOKER 541 

Comparison of Shear Strength Values Derived from Laboratory 
Triaxial, Borehole Shear, and Cone Penetration Tests— 
J. R. LAMBRECHTS AND J. J. RIXNER 551 



Borehole Shear Test in Geotechnical Investigations— 
A. J. LUTENEGGER AND G. R. HALLBERG 566 

Concepts for a Shear-Normal Gage to Estimate In Situ SoO 
Strength and Strength Angle—R. L. MCNEILL AND S. L. GREEN 579 

Residual Shear Strength Determination of Overconsolidated Nespelem 
Clay—DAVID MIEDEMA, JACK BYERS, AND RICHARD MCNEARNY 594 

The Need for Pore Pressure Information from Shear Tests— 
D. H. SHIELDS AND N. A. SKERMER 610 

Behavior of an Overconsolidated Sensitive Clay in Drained Kg-
Triaxial Tests—VINCENZO SILVESTRI 619 

DISCUSSIONS 

Discussion of "State of the Art: Laboratory Strength Testuig of Soils" 
—SUZANNE LACASSE AND MLADEN VUCETIC 633 

Discussion of "State of the Art; Laboratory Strength Testhig of Soils" 
—J. T. CHRISTIAN 638 

PANELISTS' REPORTS 

Discussion on Laboratory Shear Devices—c. c. LADD 643 

Limitations of Duect Simple Shear Test Devices— 

PIERRE LA ROCHELLE 653 

Discussion of Soil Testing Practices—s. T. POULOS 659 

Some Aspects of Clay Behavior and Thefa- Consequences on Modeling 
Techniques—FRAN(?OIS TAVENAS 667 

Development, Testing Requhements, and Fitting Procedure of Elastic-
Plastic Models—GEORGE Y. B A L A D I 678 

A Qualitative Stress-Strafai (Time) Model for Soft Clays— 
J. H. A. C R O O K S 685 



SUMMARY 

Swmnaiy 703 

Index 715 






