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The 5t Edition is here (almost)!
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Lots of Work

Started re-assembling committee in Jan. 2011

6 days of meetings
21 web meetings
Several ballots
Thousands of emails
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Rock and Soil Anchors?
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USS Wisconsin, Norfolk, VA
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Rock and Soil Anchors?

e Definition of an anchor:

A tendon installed in a drilled and grouted hole in

the ground (soil or rock) that is stressed after
installation

mmm) Purpose is to apply a load to a structure
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Typical Application
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Reinforced concrete facing / : \ Wood lagging

.

Headed studs —

Ground anchor (tieback)

)
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Leveling pad

W FAN

Typical retaining wall application utilizing ground anchors
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Typical Application

Reinforced concrete facing

Headed studs
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Leveling pad
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Typical retaining wall application utilizing ground anchors
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Components of an Anchor
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Typical Anchor Cross-Sections
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Brief History of Rock and Soil Anchors

* 1934 — permanent rock anchors for Cheurfas
Dam in Algeria
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5 e 1950’s —temporary soil anchors start being
| used for excavation support

e 1960’s — permanent soil anchors start being
used for excavation support
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Permanent
Tiedown
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pplication — Dam Tiedowns
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Habersham Mills Dam, Habersham County, Georgia
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Application — Temp. Excavation Support
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Application — Temp. Excavation Support

SOIL EXCAVATION
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| Application — Temp. Excavation Support
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Application — Temp. Excavation Support
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| Application — Perm. Excavation Support
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Application — Perm. Excavation Support

FERMANENT
TIEBACKS

PERMANENT WALL—{*

TEMPORARY
SHEETING
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| Application — Perm. Excavation Support




Support
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plication — Temp. Excavation Support
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Application — Perm. Excavation Support
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Preliminary Design Considerations

e Load Capacity

o| * Free Stressing Length
1\

e Corrosion Protection
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Preliminary Design Considerations

e Load Capacity
— What force do we need to apply to structure?
— Inclination of anchor
— Tendon size and type (bar or strand)

* Free Stressing Length

— How far back do we need to put the bond length?
e Corrosion Protection

— Temporary or permanent?
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Design AND Construction

Considerations
Drilling method

Grouting method
Hole size

Tendon installation
Testing schedule
Corrosion protection
Equipment selection
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History of the Document

Tentative Recommendations (PCl) — 1974

First Edition — 1980
Second Edition — 1986
Third Edition — 1996
Fourth Edition — 2004
Fifth Edition — 2014
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History of the Document - 1974 |

Tentative
Recommendations ronersom:

TENTATIVE RECOMMENDATIONS FOR

v O PRESTRESSED ROCK AND SOIL ANCHORS
s for _
3 |\|:_- David T. Swanson, Chairman Heinz Nierlich -
. VSL Corporation Dyckerhoff & Widmann, Inc.
PreStressed Los Gatos, California New York, New York
Ronald J. Bonomo Keith 0. O'Donnell
Stressteel Corporation Department of the Army

R ocC k an d s o i I A nc h ors Wilkes Barre, Pennsylvania Offc of it o Eniners

Clifford L. Freyermuth

|
Prestressed Concrete Institute Peter Reinhardt I
Chicago, lilinois Inland Ryerson Construction -
Products Company
H.J. Godfrey Meirose Park, |llinois
Consultant
Pennington, New Jersey Charles Rejcha -
Freyssinet Company, Inc.
Eugene A. Lamberson Tuckahoe, New York
Inland Ryerson Construction
Products Company Morris Schupack
Malrose Park, lllinais Schupack Associates & Company

Stamford, Connecticut
Peter J. Nicholson
PREPARED BY AN AD HOC COMMITTEE Nichotion Anchorege Company Robert E. White
of the Bridgeville, Pennsylvania Spencer, White & Prentis, Inc.
PCI POST-TENSIONING COMMITTEE New York, New York

(After this report was published the Post-Tensioning
Division of the Prestressed Concrete Institute left
PCL in 1976 to establigh the Popt-Tensloning Tnetitute,
Accordingly, information regarding new and future
developments on prestressed anchors may be obtained
from either the Prestressed Concrete Institute or the
Post-Tensioning Institute,)

PRICE: $2.00 ii
FIRST PRINTING ~ SEFTEMBER, 1974
SECOND PRINTING — MAY, 1976
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| History of the Document - 1980 |
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RECOMMENDATIONS
FOR
PRESTRESSED ROCK AND S0IL ANCHORS
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AD HOC COMMITTEE

hristnpher Parkinson
Springfield Industries
Springfield, New Jersey

Heinz Nierlich, Lhairman
Dyckerhoff & Widmann, Inc.
New York, New York

Joseph Colett Preben Poulsen
Carps nf Engineers The Prescon Corporation
Pittsburgh, Pennsylvania Jan Antonio Tanas 7
Richard Cheney Flehurd Walts
Federal Highway Administration WSL Corperation
Washington, D.C. Springfield, Virginia
Patar Nicholson David Weatherby
Nichulsun Suchorage Company Schnabel Foundation, Inc.
Washington, L.U.

Bridgeville, Pennsylvania
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PTI COMMITTEE ON ROCK AND SOIL ANCHORS

Dywidag Systems International

107 Beaverbrook Road
Lincaln Park, NJ 07035

Anthony C. Barila

Terra Drilling Company, Inc.

& Lovering Avenue
Framingham, MA 01791

Richard S. Cheney

Federal Highway Administration
400 Seventh Street, S.W,

Washington, D.C. 20580

G. Coletti

Chiei, Design Branch
Pittsburgh District
Carps of Engineers
Federal Building
1000 Liberty Avenue
Pittsburgh, PA 15222

Philip Hansen

Donald B. Murphy Contractors

P.O. Box 6106

Federal Way, Washington 98003

Peter Nicholson

Nicheolson Anchorage Company

P.O. Box 98
Bridgeville, PA 15017

Ronald B. Reeves

Lang Tendons Incorporated
3623 Chain Bridge Road
Fairfax, VA 22030

George Tamaro

Mueser, Rutledge,
Johnston & Desimone

708 3rd Avenue

New York, NY 10017

Richard Watts
Division Manager
V5L Corporation
8006 Haute Court
Springfield, VA 22150

Dave Weatherby
Research & Development
Schnabel Foundation, Inc.
4720 Montgomery Lane
Bethesda, MD 20014
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PTI PRESTRESSED ROCK AND SOIL ANCHOR COMMITTEE

Chairman
Heinz Nierlich

DYWIDAG SYSTEMS INTERNATIONAL, USA, INC.
107 Beaver Brook Road

Donald A. Bruce*

Nicholson Construction Company
P. 0. Box 98

Bridgeville, PA 15017

Richard S. Cheney

Federal Highway Administration
400 Seventh St. SW. - HNG31
Washington, DC 20590

John E. Eckart

Spearin, Preston & Burrows, Inc.
446 West 34th Street

New York, NY 10001

William R. Fiedler

U.S. Bureau of Reclamation
Technical Service Center

P. 0. Box 25007 Code D-8130
Denver, CO 80225

Robert P. McCrossen
Florida Wire & Cable, Inc.
825 North Lane Avenue
Jacksonville, FL 32254

* Now Principal of ECD Geosystams
P.O0. Box 237, Venetia, PA 15367

Lincoln Park, NJ 07035

Gleny Marshall

Federal Energy Regulatory Commission
3125 Presidential Parkway, Suite 300
Atlanta, GA 30340

Gerard J. McGuire

Post-Tensioning Institute

1717 W. Northern Avenue, Suite 114
Phoenix, AZ 85021

Ronald W. Steele

Steele Foundations, Inc.

3299 K Street, N.W., Suite 601
Washington, DC 20007

George Tamaro
Mueser, Rutledge
Consulting Engineers
708 3rd Avenue

New York, NY 10017

David E. Weatherby
Schnabel Foundation Co.
45240 Business Ct., Suite 250
Sterling, VA 20166
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for Prestressed
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Post-Tensioning Institute Prestressed Rock and Soil Anchor Committee

Chairman
Heinz Nierlich

Dywidag-Systems Intemational USA, Inc.
Fairfield, NJ

Francis J. Arland
Mueser Rutledge Consulting Engineers
New York, NY

Richard J. Barraws
Federal Highway Administration
Vancouver, WA

Thomas Bird
Williams Form Engineering Corp.
Golden, CO

Donald A. Bruce
Geosystems, L.P.
Venetia, PA

William R. Fiedler

U.5. Bureau of Reclamation
Technical Service Center
Denver, CO

Bernhard Froemel
DSl-Lang Geotech, LLC
Long Beach, CA

Michael McCray
U.S. Army Corps of Engineers
Huntington, WV

Theodore L. Neff
Past-Tensioning Institute
Phoenix, AZ

Matthew J. Niermann
Schnabel Foundation Co.
Sterling, VA

Thomas D. Richards, .Jr.
Nichalson Construction Co.
Cuddy, PA

David E. Weatherby
Schnabel Foundation Co.
Sterling, VA

Reviewed and endorsed by:

ADSC Anchored Earth Retantion Committes
William 5. Heckman, Chairman
clo

ADSC: The Intemnational
Association of Foundation
Drilling

P.O. Box 280379

Dallas, TX 75228

adsci@adsc-iafd.com
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What’s Different?

PTI DC35.1-14

Recommendations
for Prestressed
Rock and Soil Anchors

* Focus on Consistency =

- conformity in the
application of
something, typically
that which is
necessary for the
sake of logic,

accuracy, or fairness
(Oxford)
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 Added “Extended Temporary Anchor”
e All permanent anchors = Class | protection

What’s Different?

e

Service Life
1
1 1 |
Temporary Extended
< Temporary Permanent
(<2 years) {2 to 5 years)
Aggressivity Aggrassivity L Class | Protection
1 1
| 1 1 1
Aggressive Non-Aggressive Aggressive Non-Aggressive

I

Class Il Protection L

Mo Protection

L Class | Protection

I

Class Il Protection

Conselfuences

[} w.____

Class 1
Protection

Prgitection
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What’s Different?

e Large Gr. 150 bars
— Added “Special

3 Prestressing
¥ Materials” section
“y — Minimum tendon
bond length
requirements
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What’s Different?

* I[mproved guidance for anchorage protection

ANCHORAGE COVER
(IF EXPOSED)

FILLED W/ CORROSION
INHIBITING COMPOUND

OR GROUT

WEDGE PLATE S

& WEDGES

BEARING
PLATE

FILLED WITH CORROSION
INHIBITING COMPOUND
OR GROUT

TRUMPET
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What’s Different?

Improved guidance for coupler protection

EMCAPSLULATION FPETROLATLR _PETROLATUR
| TePE [ TaPE
HEAT SHEINK | HEAT =HRIME |
SLEEVE f i SLEEVE |

f 3" MIN, SHEATH f 3" MIN.
COUPLER ) COUPLER {
/ f / |
Y,J1 BO00 | I — = A AT = !

I I o |
FILL %OIDS BETWEEN / FILL VOIDS EBETWEEN /
COUPLER AMND BAR COUBLER AMD BAR EOMD FIFE WRAP
WITH CREASE WITH CGREASE EREAKER TAPE (TYP.)
COUPLER IN BOND LENGTH, CLASS | PROTECTION COUPLER IN FREE STRESSING LENGTH, CLASS | & Il PROTECTION
< 17 P @
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What’s Different?

{ * New reference to ADSC grouted wedge testing

o
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What’s Different?

‘4| * Clarification and guidance for water pressure |

testing of permanent rock anchors (in dams)
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. What'’s Different?

‘ol o Clarification and guidance for water pressure [
| testing of permanent rock anchors (in dams)
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What’s Different?
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‘il ¢ Improved guidance for repair of corrosion
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What’s Different?

gl e, o . 40
Additional guidance for
..; g 1] te dense '
4 evaluatlng creep movement| i
.;! : y E, 25 EEET:IT;GM"'
- F ) I(T;:;Ir:n)
. 5 20
R | g' 7 Clay
B\ ) 1 % ity
A A D sis
P 10 \ | ky= I mm
P § sy
AN N (13 snchor)
0 40 &0 B
Mobilized carrying capacity %‘:7'
f
Fig. 15. Creep coefficients in relation to mobilized carrying
capacity (results from 56 tests) and maximum working load
of permanent anchors '

Ostermayer, 1974
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What’s Different?
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o ¢ |Improved decision tree for anchors that fail

Anchor Testto TL

PASS FAIL

| 1

Creep Test
No Post Grout Post Grout and

RepeatTest to TL

e

FAIL
| | Rejectand
Lock off at ] Replace
Design Lock-off | |
Load No Post Grout Post Grout and oR
Repeat Test to TL Lock of at < 50%
I | Stabilized Load
Subject to
REJECT Enhanced Creep
Test
I— OR [ . |
Lock of at 50% TU FAIL PASS

OR|
Lock off at
— REJECT Design Lock-off
Load
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What’s Different?

 Guidance for epoxy coated strand has been
updated, remains in supplement section
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What’s Different?

e Guidance for resin-grouted anchors moved to

supplement

Photo and drawing courtesy
of Williams Form
Engineering Corp.
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