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Uses &
Types of
Post
Tensionin
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1.1 History of Postensioning

PostTensioningis a
method ofprestressing
Concrete Is weak In
tension. PT increases
concreteos
perform under tensile
stresses. Tendons are
tensionedfter the
concrete Is poured.

1928 : Modern
Prestresse@oncrete
Ol nvented. O
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1946 : Postlensioning
gained momentum in
Europe due to steel
shortage.

a: 1954 112 P bridde

constructed in U.S.

1963 : Prestressed
Concrete incorporated
IntoACICode.

1976 . PosilTensioning
Institute R T) founded.

POST-TEMSIONING
INSTITUTE



1.2 AMSYSCO. Inc. -

1981 :
1984 .
1985
1989
1990
1999
2000:
2003:
2007 :
2008:
2009:
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AMSYSCO, Inc. founded by Rattan Khosa
JoinedPTI

Installec

Becamd’TIPlant Certified

Rattan Khosa elected R IExecutive Committee
Rattan Khosa became PresidenP®f(2yr9
Completed 400 unbonded PT project

Neel Khosa joined AMSYSCO

Moved headguarters to Romeoville, IL
AwardedPTIProject of the Year (Guthrie):@

Completed Target Field (MN Twins)

AMSYSCO, Inc. P: 630-296-8383
1200 Windham Parkway F: 630-296-8380
Romeoville, IL 60446


http://www.amsyscoinc.com/blog/2010/01/28/video-extrusion-post-tensioning/
http://www.amsyscoinc.com/
http://www.youtube.com/watch?v=BL23VJ_Qf3M

1.3.1 Types of Postensioning

PRESTRESSING STEEL TENDONS
Mono-Strand= One single strand per tendon.
Multi-Strand= Multiple strands per tendon.

Unbonded Tendon encased in plastic sheathing.
Does not bond to concrete. Force transferred by
the anchorage onl ~

CROSS SECTION
 TENDON

Bonded Tendon installed in ducts that are pumpe
with grout after stressing. Bonds to concrete.
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1.3.2 Uses of Pe3ensioning

Commercial HigRise
MultiFamily Housing
Residential Housin§QG)
Parking Structures
Stadiums / Theaters
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Bridges

Stadiums

Tennis Courts

Water Tanks / Silos
Nuclear Plants
Repair & Restoration



1.4 Benefits of Unbonded Pd&nsion

QUICKER REDUCED
MATERIAL SAVINGS INCREASEDURABIILIT LIFECYCLE
CONSTRUCTIO COSTS
Potential 24 P Reduced
Thinner Concrete Day Pour — Impré)g/ﬁg\l%erlsmlc — Height =
Cycle Less Energy,
Reduced :
: Reduced Deflection + Less
- Reduced Rebar Reshoring — A — .
Requiremen Vibration /Malntenance/
Reduced Bldg Improved .
-~ Height + Vertical I\élcz)grairfant}g d —  Waterproofing + — LIIEDI(E)ItDerglr%Idit
Elements Crack Control
|| Reduced ~ Longer Spans &
Foundation Fewer Columns Copyright © 2010 AMSYSCO, Inc.




Sfl’qnd

(bare & Coated)
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2.1.1 Strand Bare

Strand Highstrength steel wire-véires twist around7
centr awi roek.i ngloy pi cal di amet

Tendon Strand that is encased with a layer of corrosive
Inhibitor (grease) and plastic sheathing

Weight 0.525 0.740 lbs per ft
Ultimate Stress 270 270 Ksi
Crosssectionaarea 0.153 0.217 sg.in
MUTS =Ksix sqg.in 41.3 58.6 Kips
Jacking Force = 80% MUTS 33 46.8 Kips
Avg. Final Effective Force ~27.5 ~38.0 Kips
El ongati on = a@tendamiength8 6 p ¢ inches
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2.1.2 Strandd Coated

PT Coating or Tendon Grease

Reduces friction during stressing
Less friction means more force per tendon

Eliminates rifling in plastic sheathing
Protects Strand from corrosion

PT Sheathing or Plastic Sheathing

ExtrudedHDPE
Acts as bond breaker to enable stressing

Contains PT Coating
Acts as additional corrosion barrier
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2.2 Anchor, Wedges, Pocket Form

Anchor: Casting which housgsdgesused to
transfer prestressing force to concrete.

Fixed Anchodi nst all ed i n suppl
Intermediate Stressidjocated at construction joints
Stressing Anch@r where jacking force is applied

Wedges Tapered higstrength steel with teeth.
Pocket Former Temporary device that creates

—lo— 1O o—
|

TOP VIEW- ANCHOR ISOMETRIC VIEW -ANCHOR
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2.3 Encapsulated vs. Regular

Plastic Sheathing 50 ML 40 or 50 ML
Anchors PlastieCoated Metal Uncoated Metal
PockefFormers YES YES
SnapCaps YES NO
Wedges YES YES
Translucent Sleeves YES NO

- filled with grease YES N/A
PositiveMechanical Connection YES NO
Seal Plugs YES NO
Protectioruring shipping YES Depends on spec.
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2.4.1 Support® Definitions

C.G.S= Center of Gravity of Steel

C.G.C= Center of Gravity of Concrete
AT ANCHORAGES: C.G.S. =C.G.C.

Profile / Drape Tendon elevation inside concrete
Slab-On-Ground has no drape in slab (not in beams).

High Point Control point at column supports
Low Point Control point at nHdpan
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2.4.2 Support® Function

Maintains tendon drape & Reduces tendon wobble.
Stabilizes tendon during concrete placement.

Support Chair Plastic supports used in slabs.
Support Bar #4 Bar.

Slab Bolster Used at slalmidspans No bar required.
Beam Supports Attach Lhars to stirrups.

= :c'\\
g So== Myl
v 780\ oL
5 v s Ol
ot 3

N\

Maxi mum 486 spacy AN




2.5 Stressing Equipment
- Hydraulic Jack/Ram and Electric Pump with Gaug

- Needs110V, 30 amps power with cords that are 3
wire, 12-gauge and less than 100 feet long.

[AMSYSCO, Inc. 1200 Windham Parkway, Romeoville, 11, 60446 |

[ STRESSING JACK CALIBRATION RECORD | 0.5" |

[conTRACTOR INFO | [ PROJECT INFO JOB# |
[ABC CONSTRUCTION | [PROJECT X |
Initial @ Repaired O  Replacement O Extra O Other O Dead End Seater O
Gauge Pressure Strain Indicator reading:
Actual Foree

[Date Calibrated: 7272010 PS1 LBS

51006 1000 800

1101 2000 900

2005078 3000 . 500

167 4000 800

328680 5000 S00

1 5500 1,200

6000 300

PSl vs. LBs (Force)

s
35,000 + '/./.
sure (PST)

30,000 + T
25,000 = for stressing @33,000 Ibs
20,000 - .

15,000 =
10,000
5000

Barrier Cable
° varies it0 1100 psi

1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000

Notes:
1. The gauge pressure reading is rounded {o the nearest hundred for convenience
2 CAUTION: Do NOT use this gauge pressure for Barrier Cable (it should be much lower), Call PT Supplier for gauge pressure
3 If you need to overcome higher fiction losses, you can stress to a gauge pressure which is 5% higher than required
Please get the Structural Engineer's approval prior to oversiressing. We suggest overstressing tendons less than 350,
4. Great care has been taken to calibrate the cquipment. Re-calibration will be at the cast of others
Please return complete sets of jacks, pumps and gauges in proper working condition
5. The rental period for the siressing cquipment s referenced in our proposal. Rental over this will be charged accordingly
6. Our pump is limited to a gauge pressure of 6000 psi or Ih-: (below the point of yielding/breaking the strand)
2_DONOT USE this equipment for products not provided by AMSYSCO Tnc
3 Stressing operations should be done by a PTI Certified Level 2 Superstructure Ironworker and monitored by a Level 2 Inspector
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2.6 Barrier Cable

- Used for pedestrian and/or vehicular restraint.

-~ Same as -Tensiébning sitang. t
Except for galvanization or epoxy coating.
- Anchorage devices may be different also.

4. Bare PC Strand

. r r
e —

Copyright © 2010 AMSYSCO, Inc.



18

.‘ |
" | Structural | General
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3.1 Architect & Structural Enginee

ARCHITECT

Provides building dimensions and layout.
Provides barrier cable design.

STRUCTURAL ENGINEER

Provides structural design for pte&tsioning, etc.
Provides concrete mix design requirements.
Adherence to building and seismic codes (IBC, etc.)
General and special requirements.
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3.2 General Contractor
i Provides latest design documents to PT Supplier.
A Approvespour sequence

i Coordinates pogensioning with other trades

(embeds, stairs, openings etc.) that may affect the
access to stressing tendons.

i Manages postensioning process.
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3.3 PostTension Supplier

Must ship material from a PTI Certified Plant.

Responsibilities include:

Provide installation shop drawings and calcs that mee
requirement in structural design drawings.

Furnish and accessories to meet
structural specifications.

Certify calibrated stressing equipment.

Assist in solving preconstruction and field issues relat
to posttensioning.

Provide theoretical elongation ranges AYSCO

-
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http://www.amsyscoinc.com/blog/2009/09/01/how-is-post-tensioning-made/
http://www.amsyscoinc.com/blog/2009/09/01/how-is-post-tensioning-made/
http://www.amsyscoinc.com/blog/2009/09/01/how-is-post-tensioning-made/

3.4 PostTension Installer

A Should be PTI i For safety reasons,
Certifiedo Level 2 iIndividuals operating
lronworker@r equal. stressing equipment

S0 s must havexperience

In stressing and basic
maintenance.

4 Should keep a copy of
t he FPE&I do Mec
onsite.

Copyright © 2010 AMSYSCO, Inc.



3.5 Posi{lension Inspector

Should be PTI CertifigilLevel 2 Inspector.
Independent party from PT Supplier and Installer.

Responsibilities include:
Check tendon profiles.
Monitor stressing operations.
Measure elongations after stressing.
Compare measured to theoretical elongations.
Make el ongation report f

Copyright © 2010 AMSYSCO, Inc.



3.6 Other Subcontractors

i Rebar Supplied needs bar list for support steel.

% Forming Contractod needs pour sequence.

i Concrete Supplied mix design to ensure adequate
concrete strength at time of stressing.

i MEP Trade® coordinate openings for
office/residential. |

i Trades with Embeds
architectural precast,
curtainwall, railings, etc.

Copyright © 2010 AMSYSCO, Inc.
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PT SUBMITTALS
1. Installation Drawings
2. FrictiorCalcs
3. Product Data
4. Samples




4.1 Construction Documents

Drawings > TaB . | &
Structural T? i e
Architectural el —

Ry |

Specifications il m

PostTensioning (Division 3 [ % =~ 2

b

Barrier Cable (Division 5)

Construction Schedule
Forming, Delivery, Installation and Stressing dates
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4.2 PreDetalling

CAD Files

Pour Sequence
Construction Joints
Pour Strips
Stressing Restriction

Scope review
Special requirements

Coordination with other trades
Openings (MEP, crane) & Embeds (precast, curtainwe
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4.3 PosflTensioning Submittals

4 Installation Drawings e
Tendon Plan N\ T

'-.,‘_:" -'-. ."l\\\_ kY \“- Y Yab At I--IlI it

ERNA L

Support Plan W

Beam End View Details « <<
4 Friction Calculations
% Product/ Test Data
% Bar List (support/backu
& Mill Certificates |
i Samples
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AS

Handling

/ Storage & Organization \




5.1 PTI Certified Plant

A 2? i Delivery
Raw Materials Mill Certs
PT Coating/Grease Bill of Ladingh

Corrosion Protection Jack Calibration
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http://www.youtube.com/watch?v=NihulmLhWFk
http://www.youtube.com/watch?v=s2jPtgNq-uE
http://www.youtube.com/watch?v=iq_ZZVaNjwQ
http://www.youtube.com/watch?v=s2jPtgNq-uE
http://www.youtube.com/watch?v=NihulmLhWFk
http://www.youtube.com/watch?v=iq_ZZVaNjwQ

5.2 Jobsite

4 Unloading & Handling
without damaging PT

A Storage to protect
from corrosion.

A Organization of post
tension inventory.

i Safetyduring
Installation and

stressing.

Copyright © 2010 AMSYSCO, Inc.



TweWay Slab

Slab-On-Ground

Concrete Placement
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6.1 PTI Field Procedures Manual

4 Published by

i Providegrocedures
and details for post
tensioned concrete
Installation.

Copyright © 2010 AMSYSCO, Inc.

Introduction
Document Control

Delivery, Acceptance, Handling
and Storage

Installation Concrete Placement

i+ Tendon Stressing

Elongation
Tendon Finishing
Encapsulation

i+ Jobsite Troubleshooting
+ - Appendix


http://www.amsyscoinc.com/blog/recommended-reading/
http://www.amsyscoinc.com/blog/recommended-reading/
http://www.amsyscoinc.com/blog/recommended-reading/

6.2 Anchor Types

f—=+ ———-2nd PoUR - - — 15t POUR — ——
2" pLASTIC 2"

T POCKET FORMER

SEAMLESS ) . & 4F Zhepe 40ml PLASTIC i
TUBE suEATmuo 4‘ e

_1 "
SEAL PLUG ’!

A

xS e
| I P,

NID-SLAB | MID-SLAE
A

C

Fixed / Dead End Anchor attached on one end of tendon.
Installed by PT supplier.

Intermediate Ancho® Anchor placed on tendon by PT supplier.
Moves freely until it is installed at construction joint by PT installe

Stressing / Live En@ Anchor attached on one or two end(s) of
tendon. Installed by PT installer. Stressing occurs after concret
reaches specified strength.
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6.3 OneWay Slab

i Beam Tendor® Group of
tendons placed inside a
beam. Supported by rebar.
(similar to girders, joists).

4 Slab Tendord Tendons or
Bundles of Tendons placed in =
the slab that run
perpendicular to the beam.
Supported by chair and/or
rebar.

Temperature Tendod
Tendons placed in the slab
that run parallel to the beam.
Installed for crackontrol.
Supported by chair/rebar
and/or on main tendons.

P!
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6.4 TweWay Slab

Banded Tendom® Group of
tendons placed together Iin
narrow strip along the colur
line.

Uniform / Distributed
Tendono Tendons or Bundl
of Tendons spaced unlforrr
that run perpendicular to th =
banded tendons.

Copyright © 2010 AMSYSCO, Inc.
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6.5 SlabOn-Ground

Used mainly in residential housing foundation,
iIndustrial floors or gradéevel parking areas.

Distributed tendons supported by chairs at each
Intersection. Profile at mdepth of slab (unless

there is a gradebeam).
Tendons equally spaced, each way.
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6.6 Concrete Placement

4 Important to have proper strength before stressing
i Stressing should occur withh Gays of pour.

i Dependant on 28 day strength and project specs.

Copyright © 2010 AMSYSCO, Inc.



GROUTING

CUTTING TAILS

ELONGATIO

STRESSING




/.1 Safety

Proper installation and storage affects safety
Equipment O&M Manuals

Stressing by qualified personnel

Controlled Access Area:. No one allowed along entire
length of tendon.

Recommend placing sand bags on top of Fixed End
and Stressing End in case of blowouts.

Listen and watch equipment and concrete.
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/.2 Stressing

Before stressing:
Concrete reach proper strength (typically 3000 psi)
Clean anchor cavity with WiD
Install wedges, check alignment.
CrossCheck equipment (automateater)

¥
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http://www.amsyscoinc.com/blog/2009/08/03/archives266/
http://www.youtube.com/watch?v=vTbiVhg7_08

/.3 Elongations

& Paint Markings P
% Proper Measuring T

NNNNNNNNNNNNNNNNNNNNNNNNNNNN

i Use metal object

Approved by Structural Engineer

p)

ONegativeo el on(¢

p]
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7.4 Cutting

Different methods of cutting tendon talls:

Oxyacetylene Torch (recommend-fnatch/welder)
Hydraulic Shear

Plasma Cutter
Abrasive Wheel

Enough tail has to be cut to install snap cap.
Abrasive wheel not recommended for this reason.
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7.5 Grouting
T

A Nonshrink, Non A Grout within 12 days
chloride, Non of approved stressing.
corrosive. i

i Reach required
strength.

i Clean anchor cavity
prior to grouting.

A Spray resin in pocket
to produce better
grout cap.
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