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enginecering experts

Highway Special Construction Systems ‘*# HisCs

€ SUPPLY AND INSTALLATION of specialized technology materials for infrastructure

4 LM K owned-controlled & managed by HiSCS

Post Tensuonlng System

€ INSPECTION, NDT & EVALUATION of Structures

,&%&9’

€ MAINTENANCE & REPAIR of structural elements (specialized applications for retrofitting,
maintenance, repair & upgrade)
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Pre & Post-tensioning Principle
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First tensioning then concreting First concreting then tensioning
Prestressing bed LMK PT SYSTEM

Typically, multi-strands encased in grouted ducts. Bonded systems = Grouted systems



Advantages

4 * Compact anchorages to facilitate the installation and grouting of the tendons.

» Anchorages design to satisfy the Design requirements of Int’l Standards, European (EN — EAD
-former ETAG 013) & AASHTO LRFD-10, F.I.B. (International Concrete Federation) & PTI (Post
Tensioning Institute) Recommendations.

» Wide selection of anchorages & jacks from 1 up to 37 strands (round) & 2 up to 5 strands
(flat) allowing the Consultants to provide an economical design and specify improved
technical feasibilities (proper cable deviations & losses).

« 37 different anchorage sizes and different types contributing to the Economy of the Design &
Construction.

- Easy connection with standard or enlarged steel or plastic sheaths (flat and round).




Anchorages

Formed with:

Cast iron units/ \
ASTM A48/35 —EN1561-1563

Steel anchor & coupling heads, couplers/
ASTM A29-5140 — EN-ISO-683-2/10083 \
Wedges/ AsT™M A29-4121 — EN-IS0-683-3/10277/10084 \%
Swages, collars & protective covers N

Grouting ports & caps/

ASTM A29-1045 - EN10083,
ASTM A53 - EN10255
ASTM D3841-16 —EN1796




Stressing Anchorages “’S”

Strands

: Sheath
Grouting port
Spiral

Bursting reinforcement

Bearing plate
Anchor head & wedges

Grouting cap



Fixed Swaged Anchorages “FS”

Grouting
port

Strands

Sheath “Simplicity in dead - ends”

Spiral

Anchor plate

Swages




Fixed Bulb (onion) Anchorages "FB”

“Simplicity in dead - ends”

Grouting port with valve

\ Collar

Steel mesh



Post Tensioning System

Fixed Swaged Anchorages “FSB”

Strands

Grouting port o _
Sheath “Distribution of stressing loads”

Spiral

Bursting reinforcement

Pressing Board

Swages

Anchor head

Bearing plate



LMK

Post Tensioning System

Swage Jack
Extrusion Swaged Strand



Fixed Coupler “FC”

Grouting port

Protective cover
Strands
Collar

Spiral Sheath

Bursting reinforcement

Coupling head with wedges & swages /
|| D/

Construction Joints




Post Tensioning System

Movable Coupler "MC”

Spreading board
Mono coupler

Protective cover

Collar o
Construction joints

Sheath D ' . : —

Strands A U | U | U °




Stressing Flat "SFL”

Grouting port

Strands

Sheath

Spiral

Bursting reinforcement

Bearing plate

Anchor head & wedges



Post Tensioning System

Fixed Flat “FFL”

.
Dagmt

Grouting port —

e

Strands
Sheath
Collar

Spiral

Anchor head & swages




Post Tensioning Syst:

Fixed Flat “FFB”

Strands

Sheath

Collar

Spiral




Fixed Flat Coupler “FFC”

N\
_ (]
Protective cover s H

2
Q

Spiral

Bursting reinforcement
Bearing plate
Swages

Coupling head & wedges
Collar

Strands



Unbonded System “U”




LMK

Post Tensioning System

Tendon’s Duct madeot standard/galvanized steel strip, HDPE or PP

Grouting cap

Grouting
Pipe

Grouting
Valve

Stressing
Anchorage

Venting Valve
Venting Pipe
Saddle
Adhesive Tape

Corrugated Sheath



Tendon’s Duct LMK

steel/galvanized trip ducts at workshop (®i 45-®i 140) ASTM A653 - EN-10130/10346(galv), EN-523 & Fib bulletin 75
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Tendon’s Duct LMK

steel/galvanized trip ducts at workshop (®i 45-®i 140) ASTM A653 - EN-10130/10346(galv), EN-523 & Fib bulletin 75
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Tendon’s Duct & Accessories

HDPE or PP (i 59- @i 150) FIB (Federation Int'l du Beton) & PTI (Post Tensioning Insitute) ASTM D-3350-
PE/4101-PP-FIBBulletin 7 & EN-1872

HE ”

Push Fit w Seal Push Fi

t Segmental

SE

- aE B
! & g 23x90
e R LN BB

Butt Welding Heat Shrivhk

Flat ducts
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Tendon’s Duct & Accessories




Tendon’s Duct
HDPE or PP ducts

Tendon Protection Levels (FIB-Bull.7 Definitions)

PL1: A duct with a filling material providing durable corrosion protection. Duct sufficiently
strong and durable for fabrication, transport, installation, concrete placement and tendon
stressing, sufficiently leak tight for concrete placing and injection.(Corrugated steel duct)

PL2: Providing a permanent leak tight encapsulation for enhanced protection against corrosion
and fatigue. Generally, structures in severe corrosion environment and for bridges and other
structures with fatigue loadings. (Corrugated plastic duct).

PL3: Electrically Isolated Tendons (EIT) allowing monitoring and also protection against stray
currents (corrugated plastic duct and appropriate anchorage isolation).

Steel corrosion requires O, & H,O and chlorides as catalyst.
PE coated strand/galvanized/greased-grout cap/encapsulated,
epoxy or plastic-coated anchorage, cathodic protection

| Electrical Isolation Test
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Post Tensioning System

Tests carried out
Fib-b.7
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Basic Calculations vk prsystem design data

Tension at a distance (x) from the nearest stressing anchorage:

X
O
o, = g, e—a+k) Ax = [ —<dx
Where: 0 E

o,= tension at the anchorage Ax= Elongation of cable
x= cable length
a= total angle of deviation (rad)

u= friction coefficient between strand and sheath (rad-1) [depends on tensioning force, bending radius, strand number, strand
and sheath contact surfaces etc]

k= coefficient of unintentional angular deviation (rad/m) [depends on sheath stiffness, way to install cables, distance
between stirrups supports etc]

Duct Alignment

Strand in tendon

Recommended Values:
Bonded strand: p= 0,20/rad, k= 0,009 rad/m —steel ducts
u=0,14/rad, k= 0,006 rad/m —plastic ducts
Unbonded strand: p= 0,06/rad, k= 0,01 rad/m

Intentional contact of strand within
the post-tensioning duct (friction)

Mis-aligned Duct

Unintentional variation of duct
from desired profile (wobble).




Loss of Pre-stress

» Friction * Shrinkage Time dependent
» Elastic »|n|t|a| losses ¢ Creep » losses
shortening (Short term) ° Relaxation (Long term)

* Anchor set Friction between strand and duct

Duct
< e
Dead End Live End

(Restraint) Force (Jacking) Force

Dead End Force < Live End Force

Strand
“Wobble” and
“Curvature Effects”
Duct

Idealized Reality

Duct/Strand Cross-Section




Basic Calculations wersystemdesigndsa

Where:

r=

/=

Or=

Gi

d=

GCa =

o
wedge draw in
tendon length where we know the tension
(the cable length can be used)
the tension at distance ¢ from the anchorage o
the tension at the jack Od
Elasticity modulus of strand -
the affected tendon length by the wedge oy 3 3 -
draw-in
the tension of the tendon after the wedge
draw-in X
the tension of the tendon at distance d from ‘_j‘—d—"' / s
the anchorage.

q—n| TEL e = gin ZTE g = 9i+0a

Oi - o/ d 2

Where E = 195 GPa-KN/mm?

Wedge Plate Bearing Plate
Retainer:
T Wedge ;ll\

Bemr—

—

Wedge Set +—s/

Wedges draw-in: 4-5mm

SnsndJ




Basic Calculations wvkersystemdesigndata

SCHEMATIC VIEW OF STRESSING LOSSES
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Typical layout of the cable

Grouting-venting valve
Grouting-venting pipe

Venting valve
Venting pipe &

Venting saddle
Adhesive tape

Post Tensioning System




I N te ' al B EXte ' al Te N d ons Replaceable & re-tensioning solutions

Protection Injection Strand Spacer HDPE

cap tube unbonded sleeve
Internal tube

Wax or

grease

Venting

Inlet

sheath

Holding clamps

Free length Bearing Filled with HDPE
for future unit grease or wax sheath

tensioning




Pushing & Welding Equipment

* Pushing machine
Threading speed up to 120 m/min and up to 150 m

Grout-port welder Buttwelding equipment Pushing machine

De-coller



Pushing

Stand Pushing Machine

- Guide ring

Connecting pipe

Speed Regulator
De-coiler



LMK

Post Tensioning System

Pulling

Back Casting Unit

Socket or Welding —
Strands

Front Casting Unit
Guide Steel Rope

Winch



Stressing Jacks

« Variety of small and light stressing jacks up to 31 strands
* Front & Rear Locklng hollow type jacks up to 37 strands




Stressing Jacks

e Smaller dimensions concrete recesses

« Easier handling and simpler auxiliary equipment § \

Front locking jack Rear locking jack

320

110 165 2177



Typical Stressing Procedure fronttocingmutiistrandiack

Positioning of stressing chair

Positioning of jack

Stressing

(one or multiple phases)

Locking off wedges

Removal of jack

Post Tensioning System




LMK

Post Tensioning System

Typical Stressing Procedure rearLocingHolion mutti-strandsack

g.Jack’s removal, grouting cap * @
installation & grouting

I Spacer

d.Jack’s rear hear & wedges installation I Jack’s rear stressing head



Typical Stressing Procedure wonostrand

Anchor head
Wedge Strand

S —

S Y| Anchor head & wedge installation

Jack frontal

Positioning of jack

AL

Case of locking off wedges

Wedge draw-in 4-5mm

—————=——= Completion of tensioning works

e e e
o



Stressing & Grouting Pumps

» Electrical pumps, with capacity 42-120 lit.
* Qil flow from 4-10 |/min at 650 bar
« Easy handling

« Single/double Piston pumps

» Grouting flow up to 3 m3/min
 Grouting pressure 15 bar

» Capacity up to 200m/50m (H/V)
* Grouting tanks up to 500 |
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Post Tensioning System

Typical WMS & other documentation

b HISCs

=
WORK METHOD STATEMENT i

POST TENSIONING WORKS

INSTALLATION OF POST TENSIONING MATERIALS
TENSIONING & GROUTING
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CONTRACT No. RAV 235
Tender No. RA 225 - Comtruction, Completion & Manterance of the Roads. Storm Water,
Sarvtary and other services for new r0ad from Saad Al bdallah to Bohmth Gate

BRIDGES |/C 01-02-03-04

MPW/ROAD ADMINISTRATION

KOPC THE KUWAST COMPANY FOR PROCESS PLANT
CONSTRUCTION B CONTRACTING ES.C

SMEC

KUWAIT ASSOCIATE: PACE ARCHITECTURE ENGINEERING &

PLANNING

ANA REGIONAL GENERAL TRADING & CONTRACTING COMPANY in

(ORI 11 Remadon OB nvued: u Nater
9
16.06.2017
o | vaccomro | isoez017 mance o5

Page 1ol 55

LIST OF SUBMISSION
WMS
RISK ANALYSIS

INSPECTION & TESTING
SCHEDULE

STORAGE GUIDELINES
LMK BROCHURE
LMK ANCHORAGE DWGS
MILL CERTIFICATES
PT PROTOCOLS
ELEVATION — GEOMETRY
STRANDS INSTALLATION

STRESSING
GROUTING

EQUIPMENT DATA
CALIBRATION CERTIFICATES
CERTIFICATIONS & APPROVALS
PT DESIGN & ANALYSIS
SOFTWARE PRINTOUT
ELONGATIONS
PT DRAWINGS

ANCHORAGE REINFORCEMENT

~  The piston s extracted by 20 mm.
~  Aninitial pressure of 5-10% of the final st

Spacer with Jack

10.10.6 STRESSING JACK-TECHNICAL CHARACTERISTICS

Pleose refer to submission document named LMK PT

10.10.7 STRESSING PROCEDURE

The jack ks set to the spacer against the an

strand and anchor head alignment. This p

wedges inside the anchor heads, to correct
the starting point of measurements.

~  The piston stroke is measured. Elongations
= Atthis point, as an optional way for check

wedges are inserted into the anchor hea
location of the strands can be marked (by

Marking o

il the fi

~  Theforce spplied on the tendon, measured in trassises (nsiMBa/hack s sivan b the isck’s ralibeation tabls

obtained by the calibration table of the js
piston have to be measured. The stroke of

~  Whenever the allowable stroke of the jack

pressure should stop immediately. The ap.
s performed and re-tensioning is carried o

~ At the release operation, the wedges are

release operation, the retraction of the pis

~  The procedure is completed when the desi




. LMK
Typical Protocols

HiSCS LMK &=

Post Tensioning System

engineering experts

TENDON's GEOMETRY PROTOCOL
PROJECT: Date:
STRUCTURE: Phase A:
CONTRACTOR: Phase B:

P.C. Strand Type 19 STRANDS 19 STRANDS

ASTM A416-90/ dia
15,2mm, 1860/1676, Anchorage: LMK 19M15 Anchorage: LMK 19M15 Anchorage:

140mm? Sheath: ©100/ 105 Sheath: ®100/ 105 Sheath:
Tendon's Tendon's Tendon's

No. No. No. 1400 Tendons Geomeiry atese
= 1t06

stance Po: Elevation CHECK Elevation CHECK Elevation 1.200
m 0.00 TRUMPLATE 19M15 TRUMPLATE 15M15 1.000 ;R f

+1.00 100 0.834 0461 000
0.600 +

+1.00 200 0.752 0405 ;
0.400

+1.00 300 0.673 0352 1 i:‘n

il

:3‘!,"7

ﬁ{v f/%\\ !

Yl M R
Noat” "

[

Elevation

=

cg;$

—] 0.200 K.
+1.00 400 0.508 0301 = = et S
. | 0.000
+1.00 500 0.528 0254 = 0.00 m 2000 m 4000 m 60.00 m 80.00m 100.00 m 120.00 m 140.00 m
e — Length
+1.00 6.00 0.465 0211 ¢
+1.00 7.00 0.410 0.174
+1.00 800 0.364 0.143
+1.00 9.00 0.330 0.119
+1.00 10.00 0.307 0.104

+1.10 11.10 0.298 0.098




Typical Protocols
HiSCS LMK

engineering experts =

PC-STRAND INSTALLATION PROTOCOL

PROJECT:

STRUCTURE:
CONTRACTOR:

STRAND CHARACTERISTICS

1860/1676

TIANJN CHUNPENG PRESTRESSED OONCRETE STRAND CO. LTD

INSTALLATION STRANDS COoIL coiL COIL DEUVERY NOTES
DATE THREADED NUMBER WEIGHT LENGTH NoTE  REMARKS

CABLE NAME CABLE TYPE

S-31M15
CABLET2 $-31M15
CABLE T3 §-31M15
$-31M15
CABLET1 5-31M15
CABLETZ $-31M15
CABLE T3 $-31M15
$-31M15
CABLET1 $-31M15
CABLET2 5-31M15
CABLE T3 $-31M15
$-31M1S
CABLET1 §-31M15
CABLET2 S-31M15
CABLET3 $-31M15

Notes: Intemal Contrel-LMK
Technician's name  Engineer's name

Date Signature Date

Signature

Date

Signature

Low relaxation

7-wire strands according to Int'l
standards ASTM A416 & EN10138

LMK

Post Tensioning System



Typical Protocols

\ HiSCS

CABIE fs

Tensile srengh:

engineering experts

CABLE TENSIONING PROTOCOL

Anchorage Type

5-19M15

9.C. STRAND CHARACTERISTIC VALUES

1860 /ru®

TENSIONING EQUIPMENT

L0301 THiE

liaratian D: fraery Area

Pressure Gauge 5/ L7ss PumpType §

Caliaratian Date: EXaey

TENSIONING MIETHO!

Apparent elang:

% of Final
Pressure
Pressure

80,00

100.00%

AND WPEASURE
aual slangatian (mmy
Carrected actual sangatian (mmy

edge drawn in (mmy

PISTON
STROKE
fmm}

PISTON
% of Final Pressure
TENSIONING PHASE STROKE

(mm}

85700

&

B
B
5

Corrected actual elangatian (mmy

Carrected actual elongation priar af drawn in (mm}

intzinal Contio LK.
Engineer's name

Signature

CONTRACTOR

Remarks

Post Tensioning Sysf



. LMK
Typical Protocols

Typical Quantities
* HiSCS 2 per batch:

neering expercs

GROUTING PROTOCOL / sweersors / Grout mix design

PROJECT: GROUT COMPOSITION GROUTING EQUIPMENT
9 YPE s/

SO i e Water: 34~38 It
- GROUTING OF TENDONS (maX' 41 |t)

E &, Et E % 3 8% & S Admixture: 0,75 k
=R FCR R S R E =R P e 3 \Lgell = (& g 5 IXture: v, gr
= =} g2 o= | g i ':g © =z o @ E e 1= =
=] = £x 838 % @ 2 & = = g E o 2
O R - - g Cement: 100 kgr
¢ & %9 §Z ¥5 2 & B § K 2 g g :

=] o z0 ; & 2 = & - b B

1 3. Bl 1 0:0 L R 1:01 :0!

2 1 [ L ;i

3 B2/1 23.796 B82/1 75 10 40 19:34 L R 19:45 YES 19:45 G t /t .
4 B2/2 23.772 | B2/2 75 10 40 19:55 | L R | 20:03 YES 20:03 rOU q y
5 B3/1 23.796 B3/1 75 10 140 19:14 L R 19:25 YES 19:25

6 B3/2 23.772 B3/2 75 10 140 19:00 L R 19:10 YES 19:10

Cement: 100 kgr
Water: 36 It
Grout: about 73 It

OTHER REMARKS
L= LEFT, R=RIGHT, M=TENDON MID POINT

Contractor Internal control - LMK

Grouting using expanding grout & water reducing/plasticizing admixtures
Grouting as per EN-445/446/447/1S0 14824 (test-procedures-requirements) or ASTM C939/940 (cone-bleeding)



Testing AASHTO LRFD & PTI

LEHIGHUNIVERSITY OF PENNSYLVANIA/ FRITZENGINEERING LABORATORY - USA

 Anchorage Efficiency Test - section 10.3.2 AASHTO

» Strand Wedge Connection Tests - Static & Dynamic, Lubricated & non-Lubricated
- sections 4.1.2 & 6.1.6 / PTI Acceptance Standards for Post-Tensioning Systems

» Load Transfer Test - section 10.3.2.3 AASHTO




Testing EAD 160004 dormeretaco13)& EN 13391

TUV AUSTRIATVFA-Priif-und Forschungs GmbH
LEIPZIG INSTITUTEFOR MATERIALS,RESEARCH & TESTING-GERMANY

* Fatigue-Load Transfer - Tensile Tests



Testing EAD 160004 dormeretaco13)& EN 13391

TUV AUSTRIATVFA-Priif-und Forschungs GmbH
LEIPZIG INSTITUTEFOR MATERIALS,RESEARCH & TESTING-GERMANY

» Load Transfer Test

0

|

=

Force in Kilonewton kN

m—Force-Time-Diagram

Oid

.

LMK

Post Tensioning System
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Schenkenstrasse 4 | T+4315336550
1016 Vienna | Austrla | F+431533 6423
www.oib.orat | mail@oib.orat

European

Technical Assessment

General part

Technical Assessment Body issuing the
European Technical Assessment

Trade name of the construction product

rr—
-

ETA-20/0837
of 17.11.2020

Osterreichisches Institut fir Bautechnik (OIB)
Austrian Institute of Construction Engineering

LMK Post Tensloning System with 2 to.
37 strands

Product family to which the
product belongs

Manufacturer

Manufacturing plant

This European Technical Assessment
contains

P ioning kit for stiuctures
with ntemal bonded strands

HISCS S.A,
1, Georgiou Mpakeu Straat
11524 Athens.

Greace

HISCS S.A,
1, Georgiou Mpakou Street
11524 Athers.

39 pages ncluding Annexes 1 1o 17, which form
an integral part of this assessment.

This European Technical
Is issued in accordance with
(EU) Ne 305/2011, on the basis of

ulation

IRININ|

6000 8000 10000

Time in seconds

12000 14000 16000

Fac 3 1t
et
Eu nt pe-¥or]
(EAD) 160004-00-0301 — Post-Tensiening Kits A P
for Prestrassing of Structures. PSremian
12° July 2019
Statement

We st wut LMK shesiny anclorages suies S have pacsed, s ail testing
requirements in line with European Assessment Documentation (EAD) umw ETAG 013 for

Dresireesng kis).

The test resuits ars publisned in the TOV AUSTRIA TVFA test repons:

25917 - 006 - 007
Static lensile lasts on LMK tendons for 7, 19 and 37 strands according to EAD 160004-00-0301

25817 - 006 - 008
Fatiue tests on LMK tandons for 7, 19:and 37 strands acsording to EAD 160004-00-0301

25917 - 006 - 009
Load transfer tests on LMK tendons for 7, 19 and 37 sirands according to EAD 160004-00-0301

Technical authorized signatory:

Lt

Dipl.-Ing. Dr. Wotfgang Tréiger

CEO: O G smann

Tha resuis
OV ASTRA

Bask connecton: sty 812 TG Kewm K7 WA ATIE W 00W 07 4L OWETEE ALNAATR
U AToMaE3ize, Frmmmauch e, 7Y F1T5T3E Genchgand e



Engineering Support

PTNOTES & DATA

~W stimups

at 90 degrees (front

view)

=Spiral (side view)

& bursting
arrangement (side view)

- CURRENT. BASED ON THE RELEVANT.

- POST TENSIONING SYSTEM [ appRovED W HsA
PC STRAND

- POST TENSIONING STEEL CLASS ASTM A4 16-90A, GRADE 270

- CROSS SECTIONAL AREA OF EACH STRAND 140mm?

- NOMINAL DIAMETER OF EACH STRAND 15 2mm (0.67)

- STRANDS CLASS LOW RELAXATION

- ELASTICITY MODULUS OF POST TENSIONING STEEL 195000 MPa

- LUBRICATED WITH OL NOT REQUIRED
PTDUCTS

_LOCATION OF

- STEEL CORRUGATED DUCTS Ovde

- STEEL CORRUGATED COUPLERS OvOe

- min STEEL STRIP THICKNESS
- STIRRUPS SUPPORTS INTERVALS SPACING
TOLERANCES
- MINIMUM CURVATURE RADIUS
- SHEATHS MINIMUM ARRANGEMENT
PTANCHORAGES
_CURRENT BASED ON THE REIEVANT
- LIVE (STRESSING) ACHORAGES TYPE LMKS- 10"
- DEAD (FIXED) ACHORAGES TYPE LMK S-10"
- min CLEARANCES X1 & X2 (CONCRETE CLASS ca0a7) - | JJ:ifmm
AT ORAWING
m% ¥mmo 'E.‘&R&EKNI vu%s: PIECES
- GROUTING CAPS NOT REQUIRED
PT PARAMETERS & NOTES
- MAXIMUM WEDGE DRAW-IN AT STRESSING ANCHORAGE | 4mm
FRICTION COEFFICIENT 020 rad
- WOBBLING FACTOR B 0 009 radm
- STRESSING WILL BE (ONLY ONE-SIDED (see TABLE)

- STRESSING FORCE WILL NOT EXCEED 75% OF UTS

36 Nimm' AND NO SOONER THAN 3

.r '-7 i

'nﬁcw\smmwm

~Block—out arrangemnent (min}

Wmvmwmvmmmmnﬂmmsnmﬂ

g CALCULATED LOAD IS REA BEFORE THE CALCULATED ELONGATION I
OBTANED CONTINUE smsmmwwoeesmr [EXCEED 105 TIMES (F)

TSN

STRESSING TABLE

caBte | sTRESSWG STRESSNG | ANCHORAGE

CABLE| Tvpe ENp | ELONGATON | ropce FORCE"

@ ki RIGH! 1634 mm 1955 W 142N

@ | o LEFT @26mm | 1085 18045 4
[

*AFTER 4mem WEDGE DRAW.I¥

STRESSING SEQUENSE
i % of Skessng Force as

speched m Desgn

elelee §
§




Technical Support

LMK can provide complete package solutions including:

Preliminary & Final Design
Bursting Reinforcement, Geometry & Elongations
Supply of PT materials (strands, anchorages, sheaths, ancillaries)

Supply/Renting of equipment (jacks, pumps, grouting & threading machines,
de-coilers, pressure gauges etc)

Installation-planning-supervision-training

Tensioning TN g
. . AX X A
Grouting/testing 1 14|
+Any othertechnical support related with PT bridge technolog'y | '/';‘; 4
1

N

P



Quality of Services
*Inspection & Testing Schedule S

-Jacks & Gauges Calibration Tables/ Certificates/Reports
Internal Verification Control Certificate

Marsactore

7557 Prototype Gage Type: 89123410

W
Measuring CL¥E MAMN

o
s PR oo o e [

PRO/PUIES

‘H\ HiSCS
. '
1. G. Mpokou str., 11524 Athens, GREECE, T: +30-211-7800818, F.+30-211-8008939, E: nfo@hiscs.gr, www.hiscs.gr
Al ighra industril area - Building 14 office:24, KUWAIT, T: +965 - 24578895, £ info@anakw.com
10 100 8071 | 8053 | 8099 807.4
15 150 11936 | 11914 | 11967 | 11939
20 200 1573.0 | 15698 | 1.567.2 | 15700
) 250 19429 | 19421 | 19388 | 19413
30 300 23054 23047 22979 23m.7
35 ELY 2 s
INSPECTION & TESTING SCHEDU LE a0 [ n w
Cartiticate of Cabbration
a5 45 o e L S £ L % L B e 8 T
= el AFIKA axse.
Trpe, properties. eandart, chackof com, wrappeg. prosscion | enn e o1 AR 3] o
STRUCTURE: Bkt
CONTRACTOR: . F= 864 P —
Tape. sropemes. crecs of cammectians, snstiny ey e = ]
S/N DESCRIPTION NATURE OF CONTROL AND ACCEPTANCE CRITERIA ikles HOEAR
et surtaces (FC strands and anchorages) must be e Som NT's CAUBRATION HAS B -
Grtremencal v, mel s, rus, pe i, grease, ol cx Gt forwgn
Status of Drawngs Drawings Bswed for CONSILCLION ERRCATION o1 i p— T e
According to Design, Tender Docs Specifications, WMS, | . N e Ot fossdharaleuiyt=
- - s Control of Materials. Conformity, Data Sheet, Mill certificd s s VAS PERFORMED USING = e "o cmprimye e apAm
matal . not recuived. There shall no evidence of piting o vl vty g e o e e ey
Sy FORCE - PRESSURE CHART Sl e el ety S8
Comant & Admictures, Sheaths & Couplings Material fsteel or plas ¥ ERTIFICATE CONSTITUTE! raes i) Toweg ‘WA { 89123410 e T ]
it et exmnde 450000 1 -
i 5 STRICLY INTI
S, "“’:"“ il 17 materia, check of compon o L]
Peate | rarataton According 1o Design, WS (tolerarce 15 me) Fulsforcement 000,00 | i ! |
g 1 ON INTERVAL:
Archoragen onteet e According 1o Do, WS i e wth moukl/end: shustert 5
- TEMPERATURE:
Thrsntng of tha serancs Acxor g 1 Dengn, whas s it detovery b st | I v
Repert the <ol mumber of Lobaton theeed ebvery Nate Fach Temdon v 300000 |
tra mrana
rasang o ateen [ — e o Tondon v o
S arts e stens on from the anchar trumpet PO Serand Iratallation v
[ r— Sressing side + 30-100 0 Loch Tandon v i |
Fiuing edge = 30100 com v S/2017
il RSO L ; 0 k- — s "
CeComtracsor, | € ATHANASOPOULOS )
1000.00 1 ' . ' 1 { A .
s00.00
000



Quality of Services

*Factory

Quiality Inspection Reports

Post Tensioning Sysf

FACTORY MILL CERTIFICATE & QUALITY INSPECTION REPORT OfNo.: 17010ETA/LIT. 1711 15537AH
Hiscs
Higrmap Tpa bl Cemtnofan Sywams
"ihﬁ HisCS \ bk Y
£ b
1, G. Mpakou str.
Stressing Anchor Head LMEK-5-37TMI15 AP W iy
P.C. 11524 athans, GREECE = ~
T: +30-211-TBOOELE, F: +30-211-E00E339
E: irvfiodinises gr, wiws_hiscs gr
pect 0,37-0,88 50,40 0,50-0,80 20,030 % 0,035 0,80 <080 0,30 50,10 = 260 =530 217 Zinc plated
FACTORY MiLL CERTIRICATE & QUALITY INSPECTION REPORT GA/NG. | 170106 TASUT-17-11- 1883780

LMK-$-37M15

11524 Athers, GREECE
30-211-7ROD1E, F: +30-211 8008939

5 - -
HISCS SR AT
Mpao s A

FACTORY MILL CERTIFICATE & QUALITY INSPECTION REPORT

1240 184,50 F
1230 144,70 -
22200 144,60 -

aaac |}
Eng. . PALASANTZA




Post Tensioning Institute-PTI

POST-TENSIONING INSTITUTE

ptlpermeons — Certificate of Membership

This certifies that

HiSCS - LMK PT System

is a member through

December 31, 2019

7Tony Johwmgon Todd Stevens
Executive Direcror President
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Post Tensioning System

Recommendations

AR TAMDEED

sovmi

!ERGO wLL

Comeacng Go. WAL
Date: 25/04/2019
r ", aoy aldulll Luls RECOMMENDATION LETTER
Letter of appreciation & recommendation to
M/S HISCS-LMK
— S k) ) et St ]
s e bied o poalhuskonal o4 1B R A A ERGO WLL would like to attest and express the satisfaction to v  Memeer ot fouat g & s frvep of a2
syl nkh HS SDN. BHD 150 50012008 LS5 sptem, n
equipment. oy o 49481249 PT anchorages, ancillaries and PT equipment.
Cortificate No. 6084
L 3 h . - - - - . . &4 R B A
TN GE AECORIKROATIONTS ANA-HISCSL BRA HS SON. BHD. Recommendation Letter s olglialy el Ll JLig i kel 2,
Sppariel by ¥ Letter of appreciation & recommendation to HISCS-LMK's supervision and training program supported by their ¢

and Commercial Services provided an effective and prompt solution
bah oje

cting Co. WLL
M/S. HERCULES LMK PT (FAR EAST) SDN BHD 2 o Alghanim International General Trading & Contracting Co.

Date: 15/3/2018

M/S ANA REGIONAL TRADING & CONTRACTING CO,

SoeS 4

Mohammed Binladin G~ ¥

Letter of appreciation & recommendation to
M/S ANA-HISCS-LMK

IBRA HS SDN. BHD. like to attest and express the satisfaction to work with
HERCULES LMK, 2 professional and consistent supplier in the field of bridge Post
Tensioning materials such as PT anchorages, ancillaries and PT equipment.

NASA Cenatruction Co. like 10 aciest and express the satisfaction 10 wi
Systern, a profesral and comistent supplier & wmstaller i the field of
sach 35 T anchorages, PC srands, sncillaries sad equipment

ANA customer care program s quality peotocols supponted by theie “
frovidel an elfectine and peomt widion 10 sccomplesh demanding
Teskdental owees i 2011 the Sceof Kmrk bnpen 1 TAMDEEN

M. BINLDIN Co. Recommendation Letter

e l"ﬂ

ALGHANIM INTERNATIONAL GENERAL TRADING AND CONT. CO. W.LL, ke to attest
and express the satisfaction 1o work with ANA-HISCS-LMK, a professional and
consistent supplier in the field of bridge Post Tensioning materials such as PT

HERCULES LMK’s customer care program and quality protocols suppc © **

exceptional Technical & Commercial Services provided an effective

solution to accomplish demanding project such as bridges in Projek

Jalan Persekutuan (Laluan 67) Dari Pekan Sungai Petani, Daerah Ku

Pekan Tawar Daerah Baling, Kedah nuul Aman. (Pake] 1 - Dari P
Timur Ke

The maserals nscaied ars o Letter of appreciation & recommendation to

Spexifcations

quality and durshitity fulfiling all acods |

rrerey R TR
iy ey
M/s. HiSCS-LMK < ¢ 4

dad anchorages, ancillaries and PT equipment
prospective and potential clients with 5o hesistion.

We highly recommend ANA Company (LMK FT System) for futare pe
rpncenng

ANA-HISCS-UMK's customer care program and quallty protocols. supported by their
for Post Temsining applicaons, materiah and E

exceptional Technical & Commercial Services provided an effective and prompt

Project Name: Contract No . RA22S Design Conctruction Completions
Maintenance OF The Roads, Storm Water Sanitary And Other Services For
New ROAD from Saad Al Abdallah To Bohaith Gate

Letter Of Appreciation & Ry

M. BINLADIN Ca. like to attest and express their satisfaction for work with H
The materials installed are of quality and durability fulfilling all
requirements of Designs & Specifications.

LMK, for supply and services for Post Tensicning materials such as PT anchor

ancillaries and PT equipment. solution & lish sch
ommendation P

& Maintenance of Roads, Bridges and Rain Water and Sanitary Lines and Other
Services for the Road Between Mina Abdullah City & Wafra.

HISCS-LMK's customer care program and quality protocols supported by
exceptional Technical & Commercial Services provided an effective and pri

Your excellent business standards and evident ethic dealings compe
you to all your and with no hesitati

St It - 2 N - B 3Pt .- P 0 B 2006 Sl Wb -

e 90T i b Bl * U1V 1 b

sl CONaCRAGrasaconaTuCion S« waw S8

solution ta accomplish demanding project such as bridges in Jeddah-Makkah
Express way.

The materials installed fulfilied the needs and requirements of Desigi
Specifications

We have no hesitation to recommend them to others with similar wo
requiring Post-tensioning material, back-up support and Engineering.

Sincerély yours,

We highly recommend Hercules LMK PT (Far East) Sdn Bhd for futur
any Client searching for bridge Post Tensioning applications, m
Engineering.

Sincerely yours,
IBRA HS SDN. BHD. (494612-K)

oo, Kompes Alor Scias, Lebubraye Darul Aran, 0100 Aloe Setar, Kedah D
- N Tl 44 20 208 N Fake e 790 #1308
il bbb com

To Whom It May Concern
This is to confirm that ANA-HISCS LMK had successfully executed
the Post Tensloning System works at the RA225 Project .

M/s ANA-HISCS-LMK proven their expertise by fulfilling all
Technical, P Quality and Close out

requirements.

We shall definitely Consider M/s ANA-HISCS-LMK In our Future PT
works, and higly recommend M/s ANA-HISCS-LMK to any
Company searching for bridge PT applications, materials and
engineering.

Best Regards,

Project Manager
Hassan Azzam

talled are of quality d req:

of specification of Designs & Specifications.

Your excefient business standard and evident ethic dealings compel us to refer you to
all your ‘with no hesi

We highly recommend ANA-HISCS-LMK Company for future projects to any Client
searching for bridge PT applications, material and Engineering.

—
22212081 | 22212088
h Biica Vol SHASALS. Kk 44847197/ SiRTEAYS 2409133

%
I L KO THL 2312081 Box: 2110 batal, 13072 Ewwoit
J 2018

J14001:2015
§ OHSHA 18001:2017

il

3 | Asghanim ml.mqmll'-ur- Nitp www taighanim com
[LB[ele g e e
e ——

e e e o ity i e e L
] e e e
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Personnel Training

TSCS sa
AUTHORIZATION CERTIFICATE

HiSCS PT specialist Company and LMK PT system Owner, herewith certifies that

Eng. Ahmad Khalil Al Hawi

Is authorized and has been trained to install LMK Post-tensioning system materials for bridges, buildings &
structures such as anchorages & hardware (all types of round and flat bearing plates, active & passive anchor
heads and coupling systems), sheaths (plastic and steel), PC strands, ancillary materials (grouting & venting
tubes, tapping saddies, sheath coupling systems, grouting caps, grouting ports and valves etc), grouting materials

& admixtures and any other PT material related with LMK PT system.

Is furthermore qualified and entitled for the independent execution of post-tensioning works for the proper
application of LMK PT, including supervision, inspection, stressing/releasing and grouting/testing of tendons and
handle as well requirements of any PT Projects cancerning the above mentioned systems & materials under the

license and specifications of LMK PT system, as a PT Specialist in the territory of:

STATE of KUWAIT

The certification is valid until 31" October 2017.

LMK

Specialist

LMK PT Speclalist personnel passed successfully qualification and auditing of HISCS and s continuously trained in the field of LMK PT
technology being qualified for PT works in the abave mentioned territory, The Holder of this certificate is responsible for compliance with LMK
PT Work Method Statement as well as with the applicable specifications, guidelines and standards where in use ensuring a prompt and safe
sccomplishment of the post-tensioning works.

Certification No.: 2016/09/29-ANA

RiSCSsa
AUTHORIZATION CERTIFICATE

HiSCS PT specialist Company and LMK PT system Owner, herewith certifies that:

Eng. Mohammad Salam Mohammad Ali Mobasher

Is authorized and has been trained to install LMK Post-tensioning system materials for bridges, buildings &
structures such as anchorages & hardware (all types of round and flat bearing plates, active & passive anchor
heads and coupling systems), sheaths (plastic and steel), PC strands, ancillary materials (grouting & venting
tubes, tapping saddles, sheath coupling systems, grouting caps, grouting ports and valves etc), grouting materials
& admixtures and any other PT material related with LMK PT system,

Is furthermore qualified and entitled for the independent execution of post-tensioning works for the proper

application of LMK PT, including sup , inspection, &/ & and grouting/ g of tendons and
handle as well requirements of any PT Projects concerning the above mentioned systems & materials under the

license and specifications of LMK PT system, as a PT Specialist in the territory of:

STATE of KUWAIT

The certification is valid until 31" October 2017.

LMK

Specialist

LMK PT Specialist personnel passed successfully qualification and auditing of HISCS and is continuously trained in the field of LMK PT

logy PT warks in the d territory. The Holder of this certifi ible for compli LMK
PT Work Method Statement as well as with the applicable specifications, guidelines and standards where In use ensuring a prompt and safe
accomplishment of the post-tensioning works.

Certification No.: 2016/09/28-ANA

1, G. Mpakou str., 11524 Athens, GREECE, T: +30-211-7800818, :+30-211-8008939, £: Info@hlscs.gr, www.hiscs gr

1, 6. Mpakou str., 11524 Athens, GREECE, T: +30-211-7800818, F:+30-211-8008939, E: info@hiscs.gr, www.hiscs.gr

Post Tensioning System



Building, Bridge Road & R/W Applications

Pre-casted Beams

Balanced Cantilever
Incremental Launching

Form Traveller




External PT Applications

Ancorage end-block

_Injection, S

Plastic

¥ ) i
BN
i 5
T I'.';::_—"_'__.__ A g arogm
; — duct
i=lex
+ = A=
D v /
=t
9
)

Basic configuration for
simply supported beams



External PT Applications

Basic configuration
for segmental structures



External PT Applications

Tendon
Deviator tube

K = wooble coefficient

M = friction coefficient
K=0

Typical values of M

Strand Duct Coeff. M
Lubricated HDPE 0.12 /rad
Non lubricated HDPE 0.14 /rad
Lubricated Steel 0.18 /rad
Non lubricated Steel 0.25 /rad

Basic parameters
of design



Post Tensioning System

External PT Applications

Basic configuration
for deviators

Tendon
Deviator tube

12M15 3.5 2.5

19M15 4.0 3.0

37M15 5.0 5.0




External PT Applications

Tendons grouted with cement

- Duct Area > 2 Strand Cross Section
hd Pnominal Z l MPa (10 bar)

Duct

Thickness

Steel

§S31.5mm

@50
=70 1 S33 mm when welded

HDPE ()

S3@/16 S35 mm (*) UV resistance

Basic configuration
for ducts



External PT Applications

External PT configuration without need
of restressing

Anchor head End tube

Concrete Grout

Protective
cap

Coupling tube

duct HDPE

Anchor plate  Sealing

material




xternal PT Applications

External PT configuration without need
of replacement

Anchor head Bearing unit Strand Concrete

Grout
inlet
13 Plastic tube HDPE  Coupler
HDPE
Wedges
D e e =

CN— — N
: %4:¢;__§—_m

e
g — )

| e e e [ i = Ty
i ===

T S ———

g 7 A 4
i

Plastic tube
HDPE

Steel tube

Recess filling




External PT Applications

External PT configuration without need
of replacement

Protective cup Grout Plastic coating
inlet Spiral Strand Concrete

Wedges

Grouting Plastic tube HDPE  Coupler

inlet HDPE

i
Steel tube Plastic duct

HDPE

Anchor head Bearing unit  Grout Clamps




External PT Applications

External PT configuration with
restressing capacity

Protective cup Grout Plastic coating Unbonded  Spacer Coupler
inlet strand HDPE
Steel tube
Grease

Venting outlet

Grease
inlet

Plastic duct

HDPE

Strand overlength Bearing unit Strand greased Plastic tube HDPE
and PE coated




External PT Applications

External PT Protection

Plastic tube (HDPE) 7-wire strand Plastic tube (HDPE)

Strands "unbonded*

Filling (normally galvanized) Filling



External PT Applications

External PT Protection

Exposure Internal PT External PT
Individual strands \C/;\;';\IvanlzGed
(Unbonded) ax or brease
— Concrete Plastic duct HDPE
Anticorrosion Sheath
protection . : .
et Grout Plastic duct HDPE or galvanizes/stainless
Group of strands | Steel tube
Grout or wax/grease
O Concrete
‘ Fire protection Sheath Necessary
' Grout
| Vandalism concrete
protection éﬁgﬁih Necessary




External PT Applications

Typical case of upgrading a structure to
bear additional traffic loads

By utilizing external PT an

additional compressive load is
Implemented into the structural
elements




External PT Applications

Drilling for placement of inner plastic duct and placement of steel anchoring system



External PT Applications

Placement of steel tube and anchoring plate



External PT Applications

Stressing jack Grease filling



PT Erection Applications




PT Erection Applications

Steel Structures




PT Solutions

Highway
Special
Construction

Systems

E-mail: info@hiscs.gr
www.hiscs.gr

R AT

s\
l‘
-
i
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HiSCS

L
englneering experts




