Unsaturated
Soil Engineering
Practice

Committee Report by the Subcommittee on
Unsaturated Soils (Committee on Soil Properties)
and the Committee on Shallow Foundations of
The Geo-Institute, in cooperation with the
ISSMFE TC6 Committee on Unsaturated Soils

Also the Proceedings of Sessions on
Unsaturated Soils at Geo-Logan ‘97
sponsored by The Geo-Institute

of the American Society of Civil Engineers

Logan, Utah,
July 15-19, 1997

Edited by Sandra L. Houston and Delwyn G. Fredlund

Geotechnical Special Publication No. 68

Published by the
. A SCE Amgri_can S_Ocl'e:ry
of Civil Engineers
345 East 47th Street
New York, New York 10017-2398



Contents

AN INTRODUCTION TO UNSATURATED SOIL MECHANICS
D.G. Fredlund ... ... oo 1

SURFACE FLUX BOUNDARY MODELING FOR UNSATURATED SOILS
G. Ward WIlSOn . . oo 38

USING SOIL SUCTION TO ESTIMATE DIFFERENTIAL SOIL SHRINK OR

HEAVE
Warren K. Wray ... i i 68

SOIL WATER CHARACTERISTIC CURVES AND FLUX BOUNDARY PROBLEMS
H Rahardjo and E.C. LEORE .. ..ot 88

MEASURING UNSATURATED HYDRAULIC CONDUCTIVITY IN THE
LABORATORY AND THE FIELD
C Bensonand M. Gribb .. ..o 113

SHEAR STRENGTH COMPONENTS ATTRIBUTABLE TO CEMENTATION
VERSUS SOIL SUCTION IN ARID ENVIRONMENTS
et DaWalsh: sviwain dnio s es Sel SOy i Vs BT DI RS 169

COLLAPSIBLE SOIL ENGINEERING
Sandra L. Houston and William N. Houston . . ... ... ... iiiiiunnnon. 199

STRUCTURAL FILLS : DESIGN, CONSTRUCTION AND PERFORMANCE

REVIEW
ORI GO EEY ] i e st e AR U RIS SR 233

EVALUATION PROTOCOL FOR REPAIR OF RESIDENCES DAMAGED BY
EXPANSIVE SOILS
Robert W THOMPSOR. . o oo it et e e e et e et e e e 255

ENGINEERING EXPERIENCE WITH IN-SITU MODIFICATION OF
COLLAPSIBLE AND EXPANSIVE SOILS
Arthur D. Pengelly, Dennis W. Boehm, Edward Rector, and Jospeh P Welsh . .. 277

COMPUTER MODELING AND APPLICATIONS TO UNSATURATED SOILS

A. Gens, E.E. Alonso, and P. Delage . . ..............c.iiiiiiiuiinen.. 299
BMBIBEINIDES .0y B3 i on S9007s eyt il 331
SOMEIIRITINDIEX . . .. ) ooy s i m R BRI B 3 333



