
Guide Specification for 
Grouted Post-Tensioning

PTI/ASBI M50.3-12

Copyright Post-Tensioning Institute 
Provided by IHS under license with PTI Licensee=/, User=, 

Not for Resale, No reproduction or networking permitted without license from IHS

--`,,```,,,,````-`-`,,`,,`,`,,`---

Full document details: PTI M50.3 2012

http://www.avadocuments.com/doc/pti-m50-3-2012
http://www.avadocuments.com/doc/pti-m50-3-2012


Copyright Post-Tensioning Institute 
Provided by IHS under license with PTI Licensee=/, User=, 

Not for Resale, No reproduction or networking permitted without license from IHS

--`,,```,,,,````-`-`,,`,,`,`,,`---

Full document details: PTI M50.3 2012

http://www.avadocuments.com/doc/pti-m50-3-2012
http://www.avadocuments.com/doc/pti-m50-3-2012


Guide Specification for Grouted Post-Tensioning

PTI/ASBI M50.3-12

38800 Country Club Drive 
Farmington Hills, MI 48331

Phone: (248) 848-3180
Fax: (248) 848-3181 

Web site: www.post-tensioning.org

PTI Committee M-50/ASBI Joint Task Group

Mike Beauchamp* 
Caltrans

Ken Bocchicchio 
Caltrans

Guy Cloutier 
Harris P/T

Randy Cox† 

American Segmental Bridge Institute

Tom DeHaven 
FIGG

Tim Gattie 
PCL

H. R. Hamilton 
University of Florida

Joe Harrison 

Reggie Holt 
Federal Highway Administration

Elie Homsi 
Flatiron

Ian Hubbard 
Parsons Brinkerhoff 

Gregory Hunsicker 
VSL

Larry Krauser 
General Technologies, Inc.

Bryan Lampe 
Dywidag-Systems International

Alan Matejowsky 
HDR Engineering, Inc.

Brian Merrill 
Texas DOT

Andrew Micklus 
Freyssinet, Inc.

R. Kent Montgomery 
Figg Bridge Engineers

Alan Moreton 
Corven Engineering, Inc.

Ted Neff† 
Post-Tensioning Institute

Jerry Pfuntner 
Finley Engineering Group

Marcel Poser* 
TECTUS Group

José Luis Quintana 
Mexpresa

Salamie Ralph
Kiewit

Robert V. Robertson Jr. 
Florida DOT

Mike Schwager 
Schwager Davis, Inc.

Eric Sommer* 
VSL

Leo Spaans 
Janssen & Spaans Engineering, Inc.

Michael Sprinkel 
Virginia Transportation Research Council

Bob Sward 
VSL

Teddy Theryo 
Parsons Brinkerhoff

Dustin Thomas
Minnesota DOT

Scott Turnpaugh 
Traylor Bros., Inc.

Yash Paul Virmani 
Federal Highway Administration 

*Nonvoting
†Ex-officio

Dave Martin
Dywidag-Systems International

Co-Chair 

Guido Schwager
Schwager Davis, Inc.

Co-Chair 

Miroslav Vejvoda  
Post-Tensioning Institute

Secretary*

142 Cimarron Park Loop, Suite F
Buda, TX 78610-2837
Phone: (512) 523-8214

Fax: (512) 523-8213
Web site: www.asbi-assoc.org

Copyright Post-Tensioning Institute 
Provided by IHS under license with PTI Licensee=/, User=, 

Not for Resale, No reproduction or networking permitted without license from IHS

-
-
`
,
,
`
`
`
,
,
,
,
`
`
`
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-

Full document details: PTI M50.3 2012

http://www.avadocuments.com/doc/pti-m50-3-2012
http://www.avadocuments.com/doc/pti-m50-3-2012


PTI DISCLAIMER:
This publication is intended for the use of professionals competent to evaluate and implement the significance and limitations of its 
content and who will accept responsibility for the application of the contents. The incorporation by reference or quotation of material 
in this publication in any specifications, contract documents, purchase orders, drawings, product details, and job applications shall 
be undertaken at the sole risk of those persons, companies, or agencies making such reference or quotation and shall not subject the 
Post-Tensioning Institute, its Board of Directors, its members, and the authors of this publication to any liability, and those persons, 
companies, or agencies making such reference or quotation waive any claims against the Post-Tensioning Institute, its Board of 
Directors, its members, and the authors of this publication. Neither the Post-Tensioning Institute (“PTI”) nor the authors of this 
publication in creating this publication makes any representation or warranty, express or implied, regarding the statements contained 
herein, including warranties of quality, accuracy, workmanship or safety, further including, but not limited to, implied warranties of 
merchantability and fitness for a particular purpose. THE POST-TENSIONING INSTITUTE, ITS BOARD OF DIRECTORS, ITS 
MEMBERS, AND THE AUTHORS OF THIS PUBLICATION SHALL NOT BE LIABLE FOR ANY DAMAGES, INCLUDING 
CONSEQUENTIAL DAMAGES, WHICH MAY RESULT FROM USE OF ANY INFORMATION OR RECOMMENDATION 
PROVIDED IN THIS PUBLICATION.

ASBI DISCLAIMER:
This publication is intended for the use of professionals competent in evaluating the significance and limitation of its contents and 
who will accept responsibility for the application of the materials it contains. American Segmental Bridge Institute makes no warranty 
regarding the recommendations contained herein, including warranties of quality, workmanship or safety, express or implied, further 
including, but not limited to, implied warranties or merchantability and fitness for a particular purpose.  THE AMERICAN SEGMENTAL 
BRIDGE INSTITUTE SHALL NOT BE LIABLE FOR ANY DAMAGES, INCLUDING CONSEQUENTIAL DAMAGES, BEYOND 
REFUND OF THE PURCHASE PRICE OF THIS PUBLICATION. The incorporation by reference or quotation of material in this 
publication in any specifications, contract documents, purchase orders, drawings or job details shall be done at the risk of those making 
such reference or quotation and shall not subject the American Segmental Bridge Institute to any liability, direct or indirect, and those 
making such reference or quotation shall waive any claims against the American Segmental Bridge Institute.

Copyright © 2012 
By the Post-Tensioning Institute and the American Segmental Bridge Institute 

First edition, first printing, June 2012 
Printed in U.S.A. 

ISBN 978-1-931085-36-6

Cover photo: I-95/I-295 North Interchange, Jacksonville, FL  
(Photography by Ray Stanyard, courtesy of Parsons Brinckerhoff, Inc.)

All Rights Reserved. This publication or any part thereof may not be reproduced in any form  
without the written permission of the Post-Tensioning Institute and the American Segmental Bridge Institute.

Copyright Post-Tensioning Institute 
Provided by IHS under license with PTI Licensee=/, User=, 

Not for Resale, No reproduction or networking permitted without license from IHS

--`,,```,,,,````-`-`,,`,,`,`,,`---

Full document details: PTI M50.3 2012

http://www.avadocuments.com/doc/pti-m50-3-2012
http://www.avadocuments.com/doc/pti-m50-3-2012


Guide Specification for Grouted Post-Tensioning PTI/ASBI M50.3-12

1

Table of Contents
1.0—Introduction	 2
1.1—General description	 2
1.2—Alternative post-tensioning scheme	 2
1.3—Referenced standards and specifications	 3

2.0—Definitions and abbreviations	 3
2.1—Definitions	 3
2.2—Abbreviations	 5

3.0—Post-tensioning system (PTS) tendon 	 5
         protection levels (PL)
3.1—Protection Level 1A (PL1A)	 5
3.2—Protection Level 1B (PL1B)	 6
3.3—Protection Level 2 (PL2)	 6
3.4—Protection Level 3 (PL3)	 6

4.0—Material and performance requirements	 7
4.1—General	 7
4.2—Material standards	 7

4.2.1—Strand	 7
4.2.2—Bar	 7

4.3—Component standards	 7
4.3.1—General	 7
4.3.2—Post-tensioning anchorages	 7
4.3.3—Permanent grout caps	 7
4.3.4—Bar couplers	 7
4.3.5—Duct	 8

4.3.5.1—Corrugated metal duct	 8
4.3.5.2—Corrugated plastic duct	 8
4.3.5.3—Smooth HDPE duct	 8

4.3.6—Duct connections and fittings	 8
4.3.7—Heat-shrink sleeves	 9
4.3.8—Precast segmental duct couplers	 9
4.3.9—External smooth HDPE duct connections	 9
4.3.10—Rigid ducts and steel pipes	 9
4.3.11—Connection tolerance between pipe 	 10
	         and duct
4.3.12—Inlets, outlets, valves, and plugs	 10

4.4—System approval testing	 10
4.4.1—Post-tensioning anchorages	 10
4.4.2—Grouting component assembly pressure        10
	       test (PL-2 and PL-3 only) and system 
	       safety proof test (PL-1 only)
4.4.3—Duct testing	 10
4.4.4—Corrugated plastic duct	 10
4.4.5—System pressure tests	 11

4.4.5.1—Corrugated plastic duct connections     11
4.4.5.2—Precast segmental duct couplers            11
4.4.5.3—Internal duct systems	 11
4.4.5.4—External duct systems	 12

4.5—New systems and materials	 12

5.0—Installation drawings and stressing 	 12
         calculations
5.1—General	 12
5.2—System drawings	 12
5.3—Tendon drawings	 12

5.3.1—Plans and elevations	 12
5.3.2—Sections	 13
5.3.3—Measurements	 13
5.3.4—Tolerances	 13
5.3.5—Stressing data	 13
5.3.6—Material take-off	 13
5.3.7—Temporary openings for PT work	 13
5.3.8—Installation requirements	 14

5.4—Stressing calculations	 14

6.0—Quality assurance and quality control 	 14
         (QA/QC)
6.1—QA program	 14
6.2—Procurement	 14
6.3—Project quality plan	 14
6.4—Receiving	 14

6.4.1—Wedges	 15
6.4.2—Prestressing steel	 15
6.4.3—Anchorages	 15

6.5—Identification and traceability of materials	 15
6.6—Sampling of prestressing material	 16
6.7—Defects during installation	 16

7.0—Personnel qualifications	 16
7.1—Supervision	 16

8.0—Shipping and storage of materials	 16
8.1—General	 16
8.2—Anchorages	 16
8.3—Wedges	 16
8.4—Metal duct	 16
8.5—Plastic duct	 17
8.6—Strand	 17
8.7—Bars	 17
8.8—Cement and grout	 17
8.9—Accessories	 17

9.0—Bearing plate and duct installation	 17
9.1—General	 17
9.2—Measurements	 17
9.3—Tolerances	 17
9.4—Anchorage components	 17
9.5—Deviation pipes	 17
9.6—Ducts	 18
9.7—Accessories	 18
9.8—Splices and joints	 18
9.9—Location of grout inlets and outlets	 18

Copyright Post-Tensioning Institute 
Provided by IHS under license with PTI Licensee=/, User=, 

Not for Resale, No reproduction or networking permitted without license from IHS

-
-
`
,
,
`
`
`
,
,
,
,
`
`
`
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-

Full document details: PTI M50.3 2012

http://www.avadocuments.com/doc/pti-m50-3-2012
http://www.avadocuments.com/doc/pti-m50-3-2012


PTI Committee M-50/ASBI Joint Task Group

2

10.0—Placing concrete	 19
10.1—Precautions	 19
10.2—Proving of post-tensioning ducts	 19
10.3—Problems and remedies	 19

11.0—Prestressing steel installation	 19
11.1—General	 19
11.2—Strand	 19
11.3—Bar	 22
11.4—Corrosion protection	 22
11.5—Acceptance criteria	 22

12.0—Stressing operations	 22
12.1—General	 22
12.2—Maximum stress at jacking	 22
12.3—Stressing sequences	 22
12.4—Stressing jacks and gauges	 22
12.5—Calibration of jacks and gauges	 23
12.6—Elongations and agreement with forces	 23
12.7—Friction testing	 23
12.8—Wire failures in strand tendons	 24
12.9—Cutting of post-tensioning steel	 24
12.10—Capping of tendons	 24
12.11—Record of stressing operations	 24

13.0—Grouting operations	 24
13.1—Duct air test	 24

14.0—Protection of post-tensioning anchorages          24
14.1—General	 24
14.2—Pourbacks	 24
14.3—Elastomeric coating system	 25

15.0—Repairs of holes and access openings	 25
15.1—Openings	 25

16.0—References	 25

The purpose of this document is to establish a unified, 
nationally recognized specification for grouted post-
tensioning. It is intended to apply to buildings, bridges, 
storage structures, and other structures using grouted post-
tensioning tendons, except as follows: stay cables and rock 
anchors that are already covered by other PTI documents.

The stated goals of this specification are:
•	 To set a minimum standard for all post-tensioning  

	 work;
•	 To define the testing requirements before a post- 

	 tensioning system can be used;
•	 To ensure the installed components meet the  

	 approved system description;
•	 To ensure the system is installed in a technically  

	 sound manner;
•	 To ensure the durability goals will be achieved;

•	 To give designers a choice of performance levels  
	 for a post-tensioning system based on the  
	 aggressiveness of the environment and protection  
	 provided by the structural element;

•	 To give suppliers an avenue for innovation beyond  
	 current best practice; and

•	 To provide minimum requirements for individual  
	 components used as part of the post-tensioning  
	 system.

This specification recognizes three tendon protection 
levels (PL):

•	 PL1A Protection Level 1A—Duct with filling  
	 material providing durable corrosion protection;

•	 PL1B Protection Level 1B—PL-1A plus engineered  
	 grout and permanent grout cap;

•	 PL2 Protection Level 2—PL-1B plus an envelope,  
	 enclosing the tensile element bundle over its full  
	 length, and providing a permanent leak-tight  
	 barrier; and

•	 PL3 Protection Level 3—PL-2 plus electrical  
	 isolation of tendon or encapsulation to be    
	 monitorable or inspectable at any time.

1.0 — Introduction
1.1 — General description

Furnish complete post-tensioning systems and all 
required accessories, including but not limited to anchor-
ages, local zone reinforcement, ducts, pipes, strands, and 
bars from a single supplier, as required. Submit samples, 
drawings, calculations, procedures, reports, manuals, 
and certifications. Both temporary and permanent post-
tensioning shall comply with this specification.

1.2 — Alternative post-tensioning scheme
Alternative post-tensioning schemes may be submitted 

for the Design Engineer’s approval, provided they meet 
the following:

•	 The net compressive stress in the concrete after all  
	 losses is equal to or greater than that provided by  
	 the post-tensioning shown on the Contract  
	 Documents;

•	 The distribution of individual tendons at each cross  
	 section generally conforms to the distribution  
	 shown on the Contract Documents;

•	 No reduction in the protection level;
•	 Minimum concrete cover and concrete quality is  

	 not reduced;
•	 The ultimate strength of the structure with the  

	 proposed post-tensioning layout shall be equivalent  
	 to or greater than that provided by the original  
	 design;
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•	 Stresses at all sections and at all stages of  
	 construction meet the design requirements of the  
	 Contract Documents;

•	 All post-tensioning provisions of the Contract  
	 Documents are satisfied;

•	 The Contractor redesigns and details the elements  
	 where the alternative post-tensioning scheme and/ 
	 or layout are to be used;

•	 The Contractor submits complete installation  
	 drawings for post-tensioning layout and systems,  
	 reinforcing steel, concrete cover, and supporting  
	 design calculations, including short- and long-term  
	 prestress losses; and

•	 Alternative post-tensioning schemes shall be designed  
	 and sealed by a professional engineer licensed in  
	 the state where the work is to be performed.

1.3 — Referenced standards and specifications
ASTM International
ASTM A53/A53M, Standard Specification for Pipe, Steel, 

Black and Hot-Dipped, Zinc-Coated, Welded and Seamless 
ASTM A153/A153M, Standard Specification for Zinc 

Coating (Hot-Dip) on Iron and Steel Hardware 
ASTM A240/A240M, Standard Specification for Chro-

mium and Chromium-Nickel Stainless Steel Plate, Sheet, 
and Strip for Pressure Vessels and for General Applications 

ASTM A370, Standard Test Methods and Definitions 
for Mechanical Testing of Steel Products 

ASTM A416/A416M, Standard Specification for Steel 
Strand, Uncoated Seven-Wire for Prestressed Concrete 

ASTM A500/A500M, Standard Specification for Cold-
Formed Welded and Seamless Carbon Steel Structural 
Tubing in Rounds and Shapes 

ASTM A653/A653M, Standard Specification for 
Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-
Coated (Galvannealed) by the Hot-Dip Process 

ASTM A722/A722M, Standard Specification for 
Uncoated High-Strength Steel Bars for Prestressing Concrete

ASTM C1583/C1583M, Standard Test Method for 
Tensile Strength of Concrete Surfaces and the Bond Strength 
or Tensile Strength of Concrete Repair and Overlay Mate-
rials by Direct Tension (Pull-off Method)

ASTM D570, Standard Test Method for Water Absorp-
tion of Plastics 

ASTM D638, Standard Test Method for Tensile Prop-
erties of Plastics 

ASTM D1000, Standard Test Methods for Pressure-
Sensitive Adhesive-Coated Tapes Used for Electrical and 
Electronic Applications 

ASTM D2240, Standard Test Method for Rubber 
Property Durometer Hardness 

ASTM D3035, Standard Specification for Polyethylene 
(PE) Plastic Pipe (DR-PR) Based on Controlled Outside 
Diameter 

ASTM D3350, Standard Specification for Polyethylene 
Plastics Pipe and Fittings Materials 

ASTM D3895, Standard Test Method for Oxidative-
Induction Time of Polyolefins by Differential Scanning 
Calorimetry 

ASTM D4101, Standard Specification for Polypro-
pylene Injection and Extrusion Materials 

ASTM D5309, Standard Specification for Cyclo-
hexane 999

ASTM D5989, Standard Specification for Extruded 
and Monomer Cast Shapes Made from Nylon (PA) 

ASTM E23, Standard Test Methods for Notched Bar 
Impact Testing of Metallic Materials 

ASTM E28, Standard Test Methods for Softening Point 
of Resins Derived from Naval Stores by Ring-and-Ball 
Apparatus 

ASTM F593, Standard Specification for Stainless Steel 
Bolts, Hex Cap Screws, and Studs 

ASTM F714, Standard Specification for Polyethylene 
(PE) Plastic Pipe (SDR-PR) Based on Outside Diameter 

ASTM F2136, Standard Test Method for Notched, 
Constant Ligament-Stress (NCLS) Test to Determine 
Slow-Crack-Growth Resistance of HDPE Resins or HDPE 
Corrugated Pipe 

Fédération Internationale du Béton (fib) 
fib Bulletin 7, Technical Report, “Corrugated Plastic 

Duct for Internal Bonded Post-Tensioning”

German Institute for Standardization
DIN 30 672M

Post-Tensioning Institute
PTI M50.1-98, Acceptance Standards for Post-

Tensioning Systems
PTI M55.1-12, Specification for Grouting of Post-

Tensioned Structures

U.S. Department of Defense
Federal Specification MIL-P-3420, Performance 

Specification: Wrapping Materials, Volatile Corrosion 
Inhibitor Treated

2.0 — Definitions and abbreviations
2.1 — Definitions

Admixture, water-reducing – An admixture that 
either increases the slump of freshly mixed grout without 
increasing the water content or that maintains the slump 
with a reduced amount of water due to factors other than 
air entrainment.

Anchorage assembly – Mechanical device comprising 
all components required to anchor the prestressing steel 
and permanently transfer the post-tensioning force from the 
prestressing steel to the concrete.
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Anchor nut – The threaded device that screws onto 
a threaded bar and transfers the force from the bar to the 
bearing plate.

Anchor set – The expected movement of the wedge 
into the wedge plate or nut into the bearing plate during the 
transfer of the prestressing force to the anchorage assembly. 

Bar – Bars used in post-tensioning tendons conform to 
ASTM A722, Standard Specification for Uncoated High-
Strength Steel Bars for Prestressing Concrete. Bars have 
a minimum ultimate tensile strength of 150,000 psi (1035 
MPa). A Type 1 bar has a plain surface and a Type 2 bar has 
surface deformations.

Bearing plate – Any hardware that transfers the tendon 
force into the structure.

Bearing plate, basic – Flat plate bearing directly 
against concrete meeting the analytical design requirements 
of PTI (refer to “Acceptance Standards for Post-Tensioning 
Systems,” Section 3.1).

Bearing plate, special – Any hardware that transfers 
tendon anchor forces into the concrete and does not meet the 
analytical design requirements of PTI (refer to “Acceptance 
Standards for Post-Tensioning Systems,” Section 3.1).

Bleed – The autogenous flow of mixing water within, 
or its emergence from, newly placed grout; caused by 
the settlement of the solid materials within the mass and 
filtering action of strands and bars.

Confinement reinforcement – Nonprestressed rein-
forcement in the local zone, usually in the form of spirals, 
which provide concrete confinement and are considered 
part of the bearing plate.

Contractor – The person, firm, or organization who 
has entered into a contractual agreement with the Owner to 
construct the project and who has the prime responsibility 
for the overall construction of the project in accordance 
with contract documents.

Coupler – A device transferring the prestressing force 
from one partial-length tendon to another.

Duct – Enclosure forming a conduit to accommodate 
prestressing steel installation and provide an annular space 
for grout that protects the prestressing steel. 

Duct coupler – A device that connects individual 
lengths of duct forming a continuous enclosure around the 
prestressing steel.

Electrically isolated tendon (EIT) – Tendon demon-
strating sufficient electrical resistance between the tensile 
elements and the structure.

Engineer (Licensed Design Professional, Engineer 
of Record, Design Engineer) – The person, firm, or orga-
nization engaged by the Owner to prepare the Contract 
Documents for the construction of the project.

Friction – The force resisting the relative lateral (tangen-
tial) movement of material elements that are in contact.

Grout – A mixture of cementitious materials and 
water—with or without mineral additives, admixtures, 
or fine aggregate—proportioned to produce a pump-

able consistency without segregation of the constituents; 
injected into the duct to fill the space around the tendon 
strand or bar. Refer to PTI’s “Specification for Grouting of 
Post-Tensioned Structures,” Table 3.1, for classes of grout.

Grout, basic – Cementitious material consisting of 
cement and water that is proportioned and mixed on site. 
Class A (refer to PTI’s “Specification for Grouting of Post-
Tensioned Structures”).

Grout, engineered – Grout designed and tested for 
specific performance characteristics (refer to PTI’s “Spec-
ification for Grouting of Post-Tensioned Structures”). 
Class B (designed by the manufacturer and mixed on site), 
Class C (designed by the manufacturer, prepackaged, and 
mixed on site solely with water), or Class D (special) 
determined by design engineer.

Grout cap, temporary – A device that contains the grout 
by covering the post-tensioning steel at the wedge plate.

Grout cap, permanent – A device covering the post-
tensioning steel and wedge plate at the anchorage that 
contains the grout and forms a protective cover, sealing the 
post-tensioning steel and wedge plate at the anchorage.

f
pu

 – The nominal ultimate tensile unit stress sometimes 
referred to as GUTS. When stated as force, F

pu
, the nominal 

ultimate tensile unit stress is multiplied by the nominal 
cross-sectional area of strand or bar.

Hydrogen embrittlement – Brittle cracking process 
caused by the conjoint action of tensile stress and hydrogen 
ions (atomic hydrogen).

Owner – The person, firm, or organization that initi-
ated the design and construction of the project, provides 
or arranges for funding, is responsible for partial and final 
payments, and who will take possession and ownership of 
the project upon completion.

Post-tensioning – A method of prestressing in which 
prestressing steel is tensioned after the concrete has reached 
a specified strength.

Post-tensioning scheme or layout – The pattern, size, 
and locations of post-tensioning tendons in a structure.

Post-tensioning system (PTS) – A particular size 
tendon, including prestressing steel, anchorages, local zone 
reinforcement, duct, trumpets, couplers, grout caps, inlets, 
outlets, all supplied by a single supplier.

Pourback – Blockouts created for tendon anchorage 
and/or vent access that are to be filled with concrete, 
nonshrink grout, or epoxy at a later date.

Pressure rating – The estimated maximum pressure 
that water in a duct or in a duct component can exert contin-
uously with a high degree of certainty that failure of the 
duct or duct component will not occur. Commonly referred 
to as maximum allowable working pressure (MAWP).

Prestressing steel – High-strength steel strand or bar.
Prestressing element – The tension element of a post-

tensioning tendon, which is elongated and anchored to 
provide the necessary permanent prestressing force.

Profile – Vertical deviation (path) a tendon follows 
from end to end.
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Quality assurance (QA) – Actions taken by the Owner 
or his/her representative to provide assurance to the Owner 
that the work meets the project requirements and all appli-
cable standards of good practice.

Quality control (QC) – Actions taken by the Contractor 
to ensure that the work meets the project requirements and 
all applicable standards of good practice.

Set time – The lapsed time from the addition of 
mixing water to a cementitious mixture until the mixture 
reaches a specified degree of rigidity as measured by a 
specific procedure.

Setting – The process—due to the chemical reac-
tions—occurring after the addition of mixing water, which 
results in a gradual development of rigidity of a cementi-
tious mixture.

Sheathing – General term for the duct material 
surrounding the prestressing element to provide corrosion 
protection or conduit for installation.

Strand, seven-wire – Strand conforming to ASTM 
A416 and consisting of seven wires having a center wire 
enclosed tightly by six helically placed outer wires with 
a uniform pitch of not less than 12 and not more than 16 
times the nominal diameter of the strand.

Stress corrosion cracking – Brittle cracking process 
caused by the conjoint action of tensile stress and a corrodent.

Stressing jack – Hydraulic jack designed for the 
explicit purpose of stressing one or more strands or bar to 
the desired load; sometimes also referred to as a ram.

Subcontractor – A person, firm, or organization 
engaged by the Contractor to provide select construction 
activities, materials, or other specialized construction or 
engineering services.

Tendon – A single or group of prestressing elements 
and their anchorage assemblies, which impart the prestress 
force to a structural member. Also included are ducts, 
grouting attachments, grout, and corrosion protective mate-
rials or coatings.

Tendon size – The number of individual strands of a 
certain strand diameter or the diameter of a bar. 

Tendon type – Description of tendon relative to loca-
tion in the concrete element and/or functional use (that 
is, internal, external, cantilever, transverse, longitudinal, 
continuity, stem wall, top slab, and so on).

Trumpet – Transition piece between bearing plate and 
duct, which collects the strands into a tight bundle that fits 
inside the duct.

Volume change – The change in volume produced by 
continued hydration of cement, excluding effects of the 
applied load and change in thermal or moisture content.

Wedge – A conically shaped device typically 
containing two or three pieces, which anchors the strand 
in the wedge plate.

Wedge plate (anchor head) – The hardware that holds 
the wedges of a multi-strand tendon and transfers the force 
from the strands to the bearing plate.

Wobble – Friction caused by unintended duct devia-
tions between profile control points.

Zone, anchorage – The portion of the member through 
which the concentrated prestressing force is transferred to 
the concrete and distributed more uniformly across the 
section. Its extent is equal to the largest dimension of the 
cross section. For anchorage devices located away from 
the end of the member, the anchorage zone includes the 
disturbed regions ahead of and behind the anchorage.

Zone, general – The region in which the concentrated 
prestressing force spreads out to a more linear stress distri-
bution over the cross section of the structural member (Saint 
Venant Region). It includes the local zone. The general zone 
extends from the anchorage along the axis of the member 
for a distance equal to the overall depth of the member. 
The height of the general zone is equal to the overall depth 
of the member. The Design Engineer is responsible for the 
general zone design.

Zone, local – The local anchorage zone is the volume of 
concrete surrounding and immediately behind the anchorage 
device, where concrete compressive stresses exceed accept-
able values for unconfined concrete (concrete without 
confinement reinforcement). The local zone is defined as a 
rectangular prism of concrete surrounding the bearing plate 
and any integral confinement reinforcement. The local zone 
design is the responsibility of the post-tensioning system 
(PTS) supplier. The transverse dimensions of the prism 
are equal to those of the bearing plate, including any inte-
gral confining reinforcement, plus the supplier’s specified 
minimum edge covers. The length of the local zone extends 
over the confinement reinforcement. For anchorage devices 
with multiple bearing surfaces, the local zone extends over 
the distance from the loaded concrete surface to the bottom 
of each bearing surface of the anchorage device, plus the 
maximum dimension of that bearing surface.

2.2 – Abbreviations
ASQ – American Society of Quality
AMRL – AASHTO Materials Reference Laboratory
ASBI – American Segmental Bridge Institute
A2LA – American Association for Laboratory 

Accreditation
GAI – Geosynthetic Accreditation Institute

3.0 — Post-tensioning system (PTS) 
tendon protection levels (PL)

Furnish and install PTS meeting the following minimum 
requirements for the tendon PL as identified in the Contract 
Documents:

3.1 — Protection Level 1A (PL1A)
Duct with filling material providing durable corrosion 

protection.
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Performance requirements:
•	 Bare strand or bar per Sections 4.2.1 and 4.2.2,  

	 respectively;
•	 Duct sufficiently strong and durable for fabrication,  

	 transportation, installation, concrete placement, and  
	 tendon stressing, sufficiently leak-tight for  
	 concrete placing and grout injection. Duct shall  
	 meet the requirements of Section 4.3.5 and may be  
	 one of the following:

˚˚ Galvanized duct per Section 4.3.5.1;
˚˚ Plastic duct per Section 4.3.5.2;
˚˚ Plastic pipe per Section 4.3.5.3;
˚˚ Duct connections per Section 4.3.6;

•	 Filling material to be chemically stable, nonreactive  
	 with prestressing steel and tendon duct, and may be  
	 one of the following:

˚˚ Basic grout Class A per PTI’s “Specification for  
	 Grouting of Post-Tensioned Structures”;

˚˚ Engineered grout Class B, C, or D per PTI’s  
	 “Specification for Grouting of Post-Tensioned  
	 Structures”; and

•	 Grout filling procedure to leave no voids in duct.

3.2 — Protection Level 1B (PL-1B)
PL-1A plus engineered grout and permanent grout cap.
Performance requirements:
•	 Bare strand or bar per Sections 4.2.1 and 4.2.2,  

	 respectively;
•	 Permanent grout caps meeting the requirements of  

	 Section 4.3.3;
•	 Duct sufficiently strong and durable for fabrication,  

	 transportation, installation, concrete placement, and  
	 tendon stressing, sufficiently leak-tight for  
	 concrete placing and grout injection. Duct shall  
	 meet the requirements of Section 4.3.5 and may be  
	 one of the following:

˚˚ Galvanized duct per Section 4.3.5.1;
˚˚ Plastic duct per Section 4.3.5.2;
˚˚ Plastic pipe per Section 4.3.5.3;
˚˚ Duct connections per Section 4.3.6;

•	 Filling material to be chemically stable, nonreactive  
	 with prestressing steel and tendon duct, and be  
	 engineered grout Class B, C, or D per PTI’s  
	 “Specification for Grouting of Post-Tensioned  
	 Structures”; and

•	 Grout filling procedure to leave no voids in duct.

3.3 — Protection Level 2 (PL-2)
PL-1B plus an envelope, enclosing the tensile element 

bundle over its full length, and providing a permanent leak-
tight barrier.

Performance requirements:
•	 PTS shall meet the system pressure tests contained  

	 in Section 4.4.5;

•	 Bare strand or bar per Sections 4.2.1 and 4.2.2,  
	 respectively;

•	 Galvanize or epoxy coat the embedded part of the  
	 anchorage;

•	 Permanent grout caps meeting the requirements of  
	 Section 4.3.3;

•	 Envelope to be watertight and impermeable to water  
	 vapor over entire length. Envelope material to be  
	 chemically stable, without embrittlement or softening  
	 during anticipated exposure temperature range and  
	 service life, no free chloride ions extractable from  
	 material. Duct shall meet the requirements of Section  
	 4.3.5 and may be one of the following:

˚˚ Plastic duct per Section 4.3.5.2;
˚˚ Plastic pipe per Section 4.3.5.3;
˚˚ Duct connections per Section 4.3.6;

•	 Precast segmental duct couplers for precast  
	 segmental construction per Section 4.3.8.

•	 Filling material to be chemically stable, nonreactive  
	 with prestressing steel and tendon duct, and shall  
	 conform to:

˚˚ Engineered grout Class C or D per PTI’s  
	 “Specification for Grouting of Post-Tensioned  
	 Structures”; and

˚˚ Thixotropic in nature.
•	 Grout filling procedure to leave no voids in  

	 duct.

3.4 — Protection Level 3 (PL-3)
PL-2 plus electrical isolation of tendon or encapsula-

tion to be monitorable or inspectable at any time.
Performance requirements:
•	 PTS shall provide complete electric isolation of  

	 entire tendon and meet the system pressure tests  
	 contained in Section 4.4.5;

•	 PTS shall have the ability to be monitorable or  
	 inspectable at any time;

•	 Bare strand or bar per Sections 4.2.1 and 4.2.2,  
	 respectively;

•	 Electrically isolate the tensile elements;
•	 Permanent grout caps meeting the requirements of  

	 Section 4.3.3;
•	 Envelope to be watertight and impermeable to  

	 water vapor over entire length. Envelope material  
	 to be chemically stable, without embrittlement or  
	 softening during anticipated exposure temperature  
	 range and service life, no free chloride ions  
	 extractable from material. Duct shall meet the  
	 requirements of Section 4.3.5 and may be one of  
	 the following:

˚˚ Plastic duct per Section 4.3.5.2;
˚˚ Plastic pipe per Section 4.3.5.3;
˚˚ Duct connections per Section 4.3.6;
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