
L

A^ c

ANOHUIDM 
MN

PROCEEDINGS OF 
THE AMERICAN SOCIETY 

OF CIVIL ENGINEERS
J AMERICAN 1 
| SOCIETY Of I 
I CMl I 
\ engineers/ 
\rovioro3
ViBM#

PIERO SEMBENELL1
M1!.. A N Q

I J
V 1I I

I

VOL.97 NO.SM1. JAN. 1971

NJ DI Illi

<Veoi^



A

si

Lauress L. Wise 
Eugens M. Zwoyer

James R. Sims 
James D, Wilson

N. Morgenstern 
Roy E. Olson 
W. H. Perloff 

Paul Rizzo 
E.T. Selig 

W. G. Shockley 
E. Vey 

R. J. Woodward, Jr.
R. N. Yong

George J. Kral 
Arno T. Lenz 

John T. Merrifield 
Dan H. Plotta 

James E. Sawyer 
Francis B. Sessums 

Ivan M. Viest 
Ralph H. Wallace 

Joseph S. Ward 
Lauress L. Wise

AMERICAN SOCIETY 
OF CIVIL ENGINEERS
BOARD OF DIRECTION

President 
Samuel S. Baxter

Presidenf-e/ect 
Oscar S. Bray

Post President 
Thomas M. Niles

Vice Presidents 
Trent R. Dames 
Michael N. Salgo

Directors
L. LeRoy Crandall 
Elwood D. Dobbs 
Robert K. Fogg 
Lloyd C. Fowler 
Arthur J. Fox, Jr.
E. Montford Fucik 
Milliam R. Gibbs 
tussel C. Jones 
homos C. Kavanagh 

Roderick R. Knoop, Jr.
Eugene M. Zwoyer

EXECUTIVE OFFICERS

William H. Wisely, Executive Director 
Don P. Reynolds, Assistant Executive Director 
Joseph McCabe, Director—Education Services 
Edmund H. Long, Director—Professional Services 
William N. Carey, Secretory Emeritus 
William S. Lalonde, Jr., Treasurer 
Elmer K. Timby, Assistant Treasurer

COMMITTEE ON PUBLICATIONS

Arthur J. Fox, Jr., Chairman 
James E. Sawyer, Vice Chairman 
Elwood D. Dobbs 
Arno T. Lenz

SOIL MECHANICS AND 
FOUNDATIONS DIVISION

Executive Committee 
James K. Mitchell, Chairman 
Elio D'Appolonia, Vice Chairman 
Roy E. Olson, Secretary 
L. LeRoy Crandall Joseph M. DeSalvo

Jack W. Hilf

Publications Committee 
T. H. Wu, Chairman 
J. M. Duncan 
A. J. Hendron 
H. M. Horn 
T. C. Kenney 
H. Y. Ko 
R. J. Krizek 
C. C. Ladd 
T. K. Liu 
Bramlette McClelland

TECHNICAL PUBLICATIONS

Paul A. Parisi, Manager 
Robert D. Walker, Senior Technical Editor 
Richard R. Torrens, Technical Editor 
Irving Amron, Information Editor 
Lois H. Lehman, Senior Editorial Assistant 
Maureen Bischoff, Editorial Assistant 
Geraldine Cioffi, Editorial Assistant 
Helen Cohn, Editorial Assistant 
Mary Ellen DiGiusto, Editorial Assistant 
Kathleen H. Masur, Editorial Assistant 
Frank J. Loeffler, Draftsman



CONTENTS

313

Papers

1

19

27

47

59

77

lii

INTERNATIONAL ABSTRACTS SECTION
by Joseph M. DeSalvo, Chmn. of Committee on Information
Retrieval

LIMIT ANALYSIS OF STABILITY OF SLOPES 
by Wilfred F. Chen and M. W. Giger ....

PERFORMANCE OF FOUR FOUNDATIONS ON END BEARING 
PILES

by David J. D’Appolonia and T. William Lambe

(over)

This Journal is published monthly by the American Society of Civil Engineers. 
Publications office is at 345 East 47th Street, New York, N.Y. 10017. Address all 
ASCE correspondence to the Editorial and General Offices at 345 East 47th Street, 
New York, N.Y. 10017. Allow six weeks for change of address to become effective. 
Subscription price is $16.00 per year with discounts to members and libraries. Second- 
class postage paid at New York, N.Y. and at additional mailing offices. SM.

PERFORMANCE OF FOUNDATION FOR ALTAIR RADAR 
by Robert V. Whitman, Dirk R. Casagrande, Kjell Karlsrud, 
and Richard Simon

RESPONSE OF NONUNIFORM SOIL DEPOSITS TO TRAVELLING 
SEISMIC WAVES

by Houshang Dezfulian and H. Bolton Seed

PHREATIC SURFACE LOCATION AFTER DRAWDOWN
by Arthur H. Dvinoff and Milton E. Harr

DYNAMIC MODULI AND DAMPING RATIOS FOR A SOFT CLAY 
by William D. Kovacs, H. Bolton Seed, and Clarence
K. Chan



Page

95

119

141

159

177

193

209

219

DISCUSSION

Proc. Paper 7785

237

238

239

240

Ci

iv

EULER BEAMS ON A TWO PARAMETER FOUNDATION MODEL, 
by Milton E. Harr, John L. Davidson, Da-Min Ho, Luis E. Pombo, 
S. V. Ramaswamy, and John C. Rosner (July, 1969. Prior Discus­
sion: May, 1970).

closure 

BEARING CAPACITY OF ECCENTRICALLY LOADED FOOTINGS 
by Shamsher Prakash and Swami Saran

ROCK STABILIZATION AT MORROW POINT POWER PLANT 
by Gilbert L. Brown, Ernest D. Morgan, and Jerry S. Dodd . . .

CALCULATED AND OBSERVED VIBRATION AMPLITUDES 
by Peter J. Moore

YIELD AND FAILURE OF CLAY UNDER TRIAXIAL STRESSES 
by Raymond N. Yong and Edward McKyes

SLIDING-ROCKING VIBRATION OF BODY ON ELASTIC
MEDIUM

by Robert T. Ratay

THIXOTROPIC BEHAVIOR OF COMPACTED CLAYS 
by Donald H. Gray and Nouri A. Kashmeeri

FIELD SOLUTIONS FOR TURBULENT SEEPAGE FLOW
by Alan K. Parkin

UNDRAINED STRENGTH OF COMPACTED CLAY
by Kenneth L. Lee and Robert J. Shubeck

CONSOLIDATION UNDER CONSTANT RATES OF STRAIN, by 
Ronald E. Smith and Harvey E. Wahls (Mar., 1969. Prior Discus­
sions: Jan., 1970).

closure 

TESTS ON COHESIONLESS MATERIALS FOR ROCKFILL DAMS, 
by Emanuele Fumagalli (Jan., 1969. Prior Discussion: Mar., 
1970).

closure 

d

CAUSES OF CLAY SENSITIVITY, by James K. Mitchell and 
William N. Houston (May, 1969. Prior Discussions: Jan., Mar., 
1970).

closure 



Page

241

242

244

245

248

249

250

252

257

257

258

v

PROPERTY INTERRELATIONSHIPS IN SENSITIVE CLAYS, by 
William N. Houston and James K. Mitchell (July, 1969. Prior Dis­
cussions: Jan., May, 1970).

closure 

COMPACTION GROUTING TECHNIQUE AND OBSERVATIONS, 
by Edward D. Gral (Sept., 1969. Prior Discussion: May, 1970).

closure 

STANDARDIZATION OF PARTICLESIZE RANGES, by the Com­
mittee on Soil Properties of the Soil Mechanics and Foundations 
Division (Sept., 1969. Prior Discussions: May, 1970).

closure 

ELASTIC BEHAVIOR OF SAND, by Mohamed A. El-Sohby (Nov., 
1969. Prior Discussion: May, 1970).

closure 

DYNAMIC SHEARING RESISTANCE OF DRY OTTAWA SAND, by 
Kenan Atakol and H. Gordon Larew (Mar., 1970).

errata

STRENGTH OF A MODEL OF JOINTED ROCK, by Edwin T.
Brown and D. Hugh Trollope (Mar., 1970).

errata

FOUNDATION STUDY FOR MATERIALS TEST STRUCTURE, by 
Melvin C. Hironaka and Raymond J. Smith (Nov., 1969. Prior 
Discussion: May, 1970).

closure 

UNDRAINED STRENGTH OF ANISOTROPICALLY CONSOLI­
DATED SAND,a by Kenneth L. Lee and H. Bolton Seed (Mar., 
1970).

by Ravikumar Bhaskaran .

BEARING CAPACITY OF FOUNDATIONS ON SAND,a by Assad 
Abdul-Baki and Lewis A. Beik (Mar., 1970. Prior Discussions: 
Nov., 1970).

by Boris S. Browzin and Gary H. Collison

TESTS ON INSTRUMENTED PILES, OGEECHEE RIVER SITE,a 
by Aleksandar Sedmak Vesic (Mar., 1970. Prior Discussions: 
July, Nov., 1970).

by Vasant N. Vijayvergiya

COLLAPSE OF FARGO GRAIN ELEVATOR, by Reymond L. 
Nordlund and Don U. Deere (Mar., 1970).

errata

a Discussion period closed for this paper. Any other discussion received during this 
discussion period will be published in subsequent Journals.



Page

272

274

275

277

TECHNICAL NOTES

Proc. Paper 7787

283

287

258
260
261

262
267
269

Jntrol OF DEFORMATION RATES IN SOIL TESTING 

by Roy E. Olson, Vincent J. McDonald, and James N. Sterner . . .

SETTLEMENT OF EMBANKMENT ON LAYER OF SOIL 
by Jean-Pierre Giroud and Andre' Rabatel

a Discussion period closed for this paper. Any other discussion received during this 
discussion period will be published in subsequent Journals.

vi

STATE OF PREDICTIVE ART IN SUBSIDENCE ENGINEERING,3 
by Barry Voight and William Pariseau (Mar., 1970. Prior Discus­
sions: Sept., Nov., 1970).

by Richard E. Gray and Henry A. Salver  
by W. S. Allen  
by Koehler Stout

REVIEW OF COLLAPSING SOILS,3 by John H. Dudley (May, 
1970).

by Aris C. Stamatopoulos and Panaghiotis C. Kotzias  
by Hassan A. Sultan  
by Gerald S. Leonards and Adolph G. Altschaeffl

LIQUID LIMIT VALUES BY SOIL MOISTURE TENSION,3 by 
Eugene R. Russell and Jack L. Mickle (May, 1970).

by Hassan A. Sultan

STATIC CONE TO COMPUTE STATIC SETTLEMENT OVER 
SAND,3 by John H. Schmertmann (May, 1970).

by B. Ramanathan

DECISION THEORY APPLIED TO SETTLEMENT PREDICTIONS,3 
by Joseph I. Folayan, Kaare Hoeg, and Jack R. Benjamin (July, 
1970).

by Emilio Rosenblueth

REVIEW OF SHEARING STRENGTH OF ROCKFILL,3 by Thomas 
M. Leps (July, 1970).

by Thomas F. Thompson



Page

295

301

305

vii

MODEL FOR MACHINE-PILE FOUNDATION-SOIL SYSTEM 
by M. R. Madhav and N. S. V. Kameswara Rao

NOMOGRAPH FOR BEARING CAPACITY
by J. Neil Kay

SEEPAGE CHARACTERISTICS OF IMPERFECT CUTOFFS 
by Francis G. McLean and Raymond J. Krizek


