




Advances in Transportation and Geoenvironmental Systems Using Geosynthetics
Geotechnical Special Publication No. 103

Edited by Jorge G. Zornberg and Barry R. Christopher
ISBN: 0-7844-0515-8

ix

G E O T E C H N I C A L  S P E C I A L  P U B L I C A T I O N  N O .  1 0 3 

ADVANCES IN
TRANSPORTATION AND

GEOENVIRONMENTAL SYSTEMS
USING GEOSYNTHETICS

PROCEEDINGS OF SESSIONS OF GEO-DENVER 2000

SPONSORED BY
The Geo-Institute of the American Society of Civil Engineers

IN COOPERATION WITH

North American Geosynthetics Society (NAGS)
International Geosynthetics Society (IGS)

Geosynthetics and Earth Reinforcement Committee (TC9) of the
International Society of Soil Mechanics and Geotechnical Engineering

(ISSMGE)

August 5-8, 2000
Denver, Colorado

EDITED BY
Jorge G. Zornberg

Barry R.Christopher

1801 ALEXANDER BELL DRIVE
RESTON, VIRGINIA 20191–4400



Advances in Transportation and Geoenvironmental Systems Using Geosynthetics
Geotechnical Special Publication No. 103

Edited by Jorge G. Zornberg and Barry R. Christopher
ISBN: 0-7844-0515-8

vii

Contents

Advances in Geoenvironmental Systems Using Geosynthetics

Keynote paper: Stability Assessment of Ten Large Landfill Failures . . . . . . . . . . . . . . . . . . . . . . . 1
Robert M. Koerner and Te-Yang Soong

Compaction Moisture Effect on Geomembrane/Clay Interface Shear Strength . . . . . . . . . . 39
G.S. Ellithy and M.A. Gabr

Gas Advective Flux of Partially Saturated Geosynthetic Clay Liners . . . . . . . . . . . . . . . . . . . . . 54
Abdelmalek Bouazza and Thaveesak Vangpaisal

Potential Contaminant Migration at a Contaminated Soils Landfill Site in Quebec . . . . . 68
A. Cabral, L. Demers, and R. Ciubotariu

On the Use of Geomembranes in Vertical Barriers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81
David E. Daniel and Robert M. Koerner

Field Performance of a Geomembrane and Geosynthetic Clay Liner (GCL)
at Two Mine Sites . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 94

Philip E. Crouse, Brian S. Jacobs, Patrick G. Corser, and John V. Redmond

Cylinder Direct Shear: A New Test Method. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .106
Arthur L. Moss and Loren R. Anderson

Evaluation of Leachate Compatibility to Clay Soil for Three Geosynthetic Clay
Liner Products. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 117

Brian E. Simpson

Advances in Hydraulic Systems Using Geosynthetics

Design and Installation Considerations of Geocomposite Drains in Soil Nail Walls . . . . .129
Michael Snow and David Cotton

Geosynthetically Enhanced Embankments for the Shenzhen River . . . . . . . . . . . . . . . . . . . . .140
Kenneth W.K. Lau and John W. Cowland

Revetment Geotextile Filter Subjected to Cyclic Wave Loading . . . . . . . . . . . . . . . . . . . . . . . . .162
S.H. Chew, Z.K. Zhao, G.P. Karunaratne, S.A. Tan, Ph. Delmas, and
K.H. Loke

Comparison of Fine Particle Clogging in Soil and Geotextile Filters. . . . . . . . . . . . . . . . . . . . .176
Ming Xiao and Lakshmi N. Reddi

Evaluating the Puncture Survivability of Geotextiles in Construction of Coastal
Revetments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .186

W.K. Wong, S.H. Chew, G.P. Karunaratne, S.A. Tan, and K.Y. Yee

Advances in Monitoring of Systems Reinforced Using Geosynthetics

Keynote paper: Full Scale Testing of Geosynthetic Reinforced Walls . . . . . . . . . . . . . . . . . . . .201
R.J. Bathurst, D. Walters, N. Vlachopoulos, P. Burgess, and T.M. Allen



Advances in Transportation and Geoenvironmental Systems Using Geosynthetics
Geotechnical Special Publication No. 103

Edited by Jorge G. Zornberg and Barry R. Christopher
ISBN: 0-7844-0515-8

viii

Performance of Geosynthetic-Reinforced Walls Supporting Bridge and
Approaching Roadway Structures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .218

Naser Abu-Hejleh, Trever Wang, and Jorge G. Zornberg

Design, Construction, and Monitoring of a 14.9 m High Geosynthetic Reinforced
Segmental Retaining Wall in a Seismically Active Region . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .244

Dean Sandri, Gregory Silver, and Robert Trazo

Behaviour of Geogrid Reinforced Abutments on Soft Soil in the BR 101-SC
Highway, Brazil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .257

André R.S. Fahel, Ennio M. Palmeira, and J.A.R. Ortigão

Instrumented Reinforced Wall: Measurements and FEM Results . . . . . . . . . . . . . . . . . . . . . . .271
Paolo Carrubba, Fausta Luchetta, Filippo Montanelli, and Nicola Moraci

Structural Roadway Spans the Gap. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .292
Kent A. Pease, Margaret A. Ganse, and Stephen N. Long

Deformations and Remedies for Soft Railroad Subgrades Subjected to Heavy Axle
Loads. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .307

Dingqing Li

Flexible and Rigid Faced Mechanical Stabilized Earth (MSE) Walls Subject
to Blasting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .322

C.C. Ng, S.H. Chew, G.P. Karunaratne, S.A. Tan, and S.L. Loh

Advances in Design of Systems Reinforced Using Geosynthetics

On the Factor of Safety in Reinforced Steep Slopes. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .337
Dov Leshchinsky

Plasticity-Based Analysis of Reinforced Soil Structures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .346
Radoslaw L. Michalowski

Index and Performance Testing of a New Geogrid Made of Highly Oriented
Straps. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .360

Wim Voskamp

The Rational Method of SRW/Geosynthetic Connection Capacity Evaluation . . . . . . . . . .373
John N. Paulson and Michael Bernardi

Anchored and Pre-tensioned Geosynthetics in Unpaved Roads. . . . . . . . . . . . . . . . . . . . . . . . . .383
K.W. Leong, S.A. Tan, S.H. Chew, G.P. Karunaratne, W.Y. Chia, and P.
Thein

Analysis of a Failed Basal Reinforced Embankment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .398
Smita Narayan, Shobha K. Bhatia, Brian W. Corcoran, and Ted R. Nabavi

Indexes

Subject Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .419

Author Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .421


