
Design and 
Performance of 
Earth Reta.ining 
Structures 
Proceedings of a Conference 

Sponsored by the 
Geotechnical Engineering Division 
of the 
American Society of Civil Engineers 

In cooperation with the 
lthaca Section, ASCE 
Cornell University 
lthaca, New York 
June 18-21, 1990 

Geotechnical Special Publication No. 25 
Edited by 
Phllip C. Lambe 
and Lawrence A. Hansen 

Published by the 
American Society of Civil Engineers 
345 East 47th Street 

~ New York, New York 10017-2398 



CONTENTS 

A. Historical Perspectives 

Fifty Yea~ of Lateral Eanh Support 
Ralph B. Peck ... . .......... ... . ........................... . 

l::anh Rewining StruciUres-Developmcnts Through 1970 
James P. Could ........ .. .......................... .... . .... 8 

Overview of Earth Retention Systems: 1970- 1990 
Thomas V . O'Rourke and C. J . F. P . Jmlt's . . . . . . . . . . . . . . . . . . . • . 22 

B. Wall Selection 

Selection of Retaining Structures: The Owner's Perspective 
Richard S. Cheney. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52 

A Conrrnctor's Perspective on Wall Selection and Perfonnance Monitoring 
Harry Sclmabel, Jr. . ......... . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67 

innovative Earth ReLaining Structures: Selection, Design and Perfonnance 
Georgt A. Mwifakh ............... . . . ...... . ..... . ........... 85 

Selecting Retaining Wall Type and Specifying Proprietary Retaining Walls 
in NYSDOT Practice 

Austars R. Schnore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 119 

A Knowledge Base for Retaining Wall Rehabili tation Design 
Teresa Adams. Paul Christiano and Chris Htmdrickson . . . . . . . . . . . . 125 

C. Contracting Practices 

Contrncting Practices for Eanh Ret:tining Structures 
Joe Nlcltolson. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 139 

Alternative Wall and Reinforced Fill Experiences on Forest Roads 
Cordon Keller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 155 

Up/Down Construction-Decision Making and Perfonnance 
James M. Becker and Mark X. Halt!)• . . . . . . . . . . . . . . . . . . . . . . . . . . . 170 

D. Waterfront Structures 

Cellular Sheetpile Bulkheads 
W. L . Schroeder . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . 190 

Cellular Shectpile Floodwall in Cohesive Material at Williamson. W.V. 
Robert £ . Taylor and David F . Meadows .. .. .... .. .. . . . ... .. .... 217 

Empirical Seismic Design Method for Waterfront Anchored Sheetpile Walls 
Georgt' Gazetas. Pa11os Dakoulas and Keith De11nt'hy . . . . . . . . . . . . . . 232 



-

E. Gravity Walls 

Bchavior and Design of Gravity Earth Retaining Structure~ 
lames M. Ounccm. G . Wayne Clough a111/ Robert £belmg . . . . . . . . . . 25 I 

Pcrfonnance of l...."'fgc Gravity Wall~ at Eisenhower and Snell Locks 
John G. Diviney. ..... . .................................. 278 

The Behavior of Bridge Abutments on Clay 
,\If. D. Bolton. S. M. Springman and H . W. S1111 . . . . . . . . . . . . . . . . . . 292 

Cement Stabilized Soil Re ta ining Walls 
Derek V. Morris and Wil/iam IV. Crockford . . . . . . . . . . . . . . . . . . . . . . 307 

F. Mechanically StabUlzed Systems 

North American Practice in Reinforced Soil Systems 
Jamt!s K. Mitcht!ll and Barry R . Christophu . . . . . . . . . . . . . . . . . . . . . 322 

Mechanically Stabilized Earth Retaining Structures in Europe 
Francois M. Sch/osser ........... . . . ......................... . 

Large Centrifuge Modeling of FuU Scale Reinforced Soil Walls 
Makram Jaber. lames K. Mitchell. Barry R. Cllristopher 

347 

and Bruce L. Cuuer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 379 

External Stability of a Reinforced Earth Wall Constructed Over Soft Clay 
Nelson N. S . Cllou and C. K. Su ......... . ...... . . ......... .. .. 394 

Finite Element Modeling of Reinforced Soil Walls and Embankments 
Mazen £. Adib. lames K. Mitche/1 and Barry Cllristopher . . . . . . . . . . 409 

Failure o f Blue Heron Road Embankment Supported by Reinforced 
Earth Wall 

Utpalendu Bhauacharya and Frank B . Couch. Jr . . . . . . . . . . . . . . . . . 424 

G. Supported Excavation 

Construction Induced Movements of lnsitu Walls 
G. Wayne Clough and Thomas D. O'Rourke 

Ground Movements Adjacent to Braced Cuts 

439 

Safdar A. Gill and Robt!rt G. Lukas . .. . . .. .. .. .. .. . . .. . . . . . .. .. 471 

Estimating Lateral Earth Pressures for Design of Excavation Support 
Sam S. C. Uao and Tllom L. Ne.ff. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 489 

Subway Design and Construction for the Downtown Scuttle Transit Project 
Arthur J . Borsr. Thomas L . Conley. Daniel P . Russell 
a11d Ralph N. Boirum . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 10 

Anchored Earth Retaining Structures-Design Procedures and Case Studies 
Seth L . Pearlma11 and John R. Wolosick .. . ...................... 525 

H. Cast-in-Place Wa lls 

Slurry Wall Design and Construction 
George J. Tamaro ........................................... 540 



Shoring Failure in Soft C lay 
Paul G. Swanson and Thomas W. Larson ........................ 551 

1l1e Behavior of Embedded Retaining Walls 
fan F. Symons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 562 

Diaphragm Walls-Update on Design and J>erformance 
Wil/iam C. Kerr and George J . Tamoro . . . . . . . . . . . . . . . . . . . . . . . . . 576 

Geotechnieal Design and Performance of a Precast Cantilevcred 
Retaining Wall 

William H . Hover. Frank/in M. Grynkewitz . Rupert Ht)ll 
and La/eh Daraie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 595 

I. Soil Nailing 

The Bearing Behavior of Nailed Retaining S tructures 
Manfred F. Srocker and Georg Riedinger . . . . . . . . . . . . . . . . . . . . . . . . 6 12 

Design, Construction and Performance of a Soil Nailed Wall in Seattle, 
Washington 

Steven R . Thompson and fan R . Miller . . . • . . . . . . . • . . . . . . . . . . . . . . 629 

Design of Soil Nailed Retaining Structures 
!/an Juran, George Baudrand, Klw/id Farrag and Victor Elias . . . . . . 644 

French National Research Project on Soil Nailing: Clouterre 
C. Plume/le, F. Schlosser, P. De/age and G . Knochenmus 660 

Stability Analysis for Soil Nailed Walls 
J. H . Long.£. Chow. £. J . Carding and W. J. Sieczkowski 676 

J, Tied-Back Support 

Ground Anchorage Practice 
Sruarr Littlejohn ... . ........... .. .. . ...... ... ...... . . .. .. . .. . 692 

Design and Construction of a Deep Basement in Soft Residual Soils 
Peter Day . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 734 

A Field Study of a Tieback Excavation with a Finite Element Analysis 
Joseph A. Coliendo, Loren R. Anderson and William J . Gordon . . . . . 747 

Pacific First Center- Performance of a Tieback Shoring Wall in 
Ovcrconsolidated Sand and Clay 

David G. Winter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 764 

Temporary Tieback Wall- Bonneville Navigation Lock 
Dole F. Manger, Parrick T. ) ones and Joseph Johnson 

Design and Pc.rformancc of a Deep Excavation Support System in Boston, 
Massachusetts 

778 

Roberr C. Houghton and Deborah L. Dietz . . . . . . . . . . . . . . . . . . . . . . 795 

K. Seismic: Design 

Seismic Design and Behavior of Gravity Walls 
Robert V. Whitman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 l 7 



Sct,mtc Pcrtormum:c ul l acd-Uud.. Wall~ 
Carlwn L . Ho. Cordon M V 1!nl1.' mrtl Rirlrard J Fragar:\' ...... . . X4J 

Sct~mic Dc~agn of Rc tnimng Walb 
Vol'id G. Elms and Row/and Rtclwrds 

The Scismtc Response of Waterfront Rctainmg Walb 
R. S. Sreedman am/ Xiangwu Zeng . ............. .. .. . 

Dynamic Earth Pressure with Vurious Gravity Wall Moveme nts­
Analytical and Experimental SIUdics 

854 

872 

Rl!da M. Bakeer. Slroblw K. Bluuia and /sao l.rlub<uhi ..... . .... ... 887 

Subjecl .I ndex 

Aulhor Index 

90 1 

903 


