SMART
POSI-TENSION
SLAB

SMART2021



SMART
POST-TENSION
SLAB

BY



SMART

POST-TENSION

Wu Post-Tension Wuuruiulsmuisutiminussnnineldndnmsnounindais
UssTealitlsarnmsdausalilaseasne itilaseaslngsiutdaouniniosas Lazmsususi
yoslaseassiiosninfiosuiununouninasumdniivuiamiifu

5rUUNUADUATASALSY [Post-Tension Slab] Wussuuiiiondosivesian mounin
Az AIALSIFE intFsuRudaintildlassassonmsifinstsiantildussansnwgean 1
BanuUsErdanazUselovil natgsiu WU ASaRAINEL01A1T MTantimiingIAs Suth
viinussnnlsiunn eanuuuliiigaeiessnintaaunngld msianuidenaznis nouauos
Romsiasunlasuuulfisinisa szuuinu Post-Tension Tuuszimalngldszuu Bonded %9

aunsaldgundadinseasiemenaalnnelfn1sauageiAINTIAsIas e

v
(7

usun SMART2021 §i Feqnsuasiiuaufasenidussaunisaigiuiuuiuinnd 20 U 4

ANHTANNGYITIEY TN Post-Tension uinsTHAIUSAY 00ALUU WAALALAARN LATY

U§uugelmseasne Wu Post-Tension neszuu Bonded waz Unbonded

SMART POST-TENSION
BY SMART2021

30f24



Jaguazgunsnl
N
PUNDUAITAITADFTI

1ONE1SUTENOULNLLEY

4 of 24

SMART
POST-TENSION

11

18



SMART
POST-TENSION
Y d
dauazalnsn
FanfiiluaedusznoundnTunissunsenlslu Wu Post-Tension szuu Bonded
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1.Aaun3m [Concrete]
Aaunsnfaasalitioanin 320 ksc. cylinder [380 ksc. cube] i 28 4u
2.man1a5u [Mild Steel Rebar]

e WANLASUNAN

AUIIATFIU Hon. 20-2543 %u@mmm SR24

o WANIASUYOS0Y MULIATEIU NOA. 24-2548 FuanAW SD40

3.27MAN 7 L@UWLLINAYILSIENEN [Pc Strand]

AIAMANLITIFIZ MUV Uon. 420 waz ASTM. A416 »ilm 7 Wire
Strand Grade 1860 [270K] »iin Low Relaxation

==

= &

Strand Properties 7-Wire Strand Low Relaxation
Standard Grade or Nominal Nominal Nominal Minimum Relaxation
Nominal Diameter Area Weight Breaking 1,000 hrs.
Tensile (mm.) (mm.2) (kg./1,000 Strength (%)
Strength m.) (KN.)
(kN/mm.2)
12.7 98.7 1774 184 2.5*
TIS 420 1860
15.2 139 1101 259 2.5*
1860 12.7 98.7 775 183.7 2.5%
ASTM A416 ]
[270ksi] 15.2 140 1102 260.7 2.5%
Note : * Initial force of 70% of minimum breaking strength , Modulus of Elasticity = 1.95x105 - 1.98x105 kN/mm.2 (1.98x106
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Yudmusuasauaua Type | [Cement Portland Type ]

1.
2.Vitacrete G3 ansiAfinaudiuusinoins v luriossuunu Post-Tension
%aﬁ@mauﬁ’ﬁ Wy Fluidity uaz Cohesion am Breeding uaz Shrinkage
aunsniluszuu SMART Post-Tension
1.auafinarm Anchorage [SMART Anchorage]
¥ila Single Anchor vnanwmdnnaszilamiladniay inalddaduainuazaine

LSNNUSIHARIYOIRIALTIANGUI1GADUNTA [ARINUIAT511Y09 ACI 318 LAy
Post-Tensioning Institute [PTI] Iagfivuadmsuldduainnguaaus 2-5 1&u

unsaifiALe1aIAdaLseiiANEINIANT 30 WaS a:ldanadnadnneaog
Uanggagadaiieningnu Live End wasinnsfanagasiu

unseaifiAueaIndauseiinuetiosni 30 wes azldauodnainsiuibien
uazdnsuniiadumsvguuagainuazdalivinefussunuiman [Spacer Plate]
iliaoundnfinuiilun1sdnduaindauselsogiufui inoensedamniietsening
aAfuAIUNIAMULIATIIUTiAUA 1FanmsaguUatgaiauuuili Onion Dead -

- End uaz Sunvargauilin Dead End

Single Anchor

Single Anchor A
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Anchorage Type 2SM13 Anchorage Type 3SM13,55M13
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SMART Anchorage “SM” Series for Bonded Tendon

Type No. of Strand | Strand Diameter A B C D E F G
2SM13 2 12.7 65 160 55 66 30 190 90
3SM13 3 12.7 75 180 66 96 30 210 90
5SM13 5 12.7 80 240 75 166 30 270 100
1 A | B 1
| 1
1 1 |
I AI B 1
Dead End Anchorage “DS” Series for Bonded Tendon
Type No. of Strand Strand Diameter A B C D
2DS13 2 12.7 80 800 80 80
3DS13 3 12.7 80 800 80 160
5DS13 5 12.7 80 800 80 320
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2. violanzrinaindmuse [Duct Sheath]

Duct Sheath T¥UosAuliilinouninunsauinludvainieglunoiuainfou
N5ARIA NARANUNILKANZUAINLE [Galvanized steel strip] fiRtuauua (1ilu
afiu uashimuifisendurouninuasaindausa[Strand] uanainildaunsaia
TAssmaalamuluy Shop Drawing

Tngmluiianugniviouaz 20 AT AsEINEoeRoANUE Aownmeiulngls

v '

Joso [Coupler] aluuruimangudanz@ninugnl 0.15 was

via Corrugated Sheath g120aas 20 WA

3. Supporting Chair
1F&msuso9esurio Sheath uazaindause (Strand) tlasunisauuuy Shop
Drawing
e WunazAUATANuAATiAY 0.60 wns 1% Supporting Chair ¥inain PC
Wire
e AuAfiANUEANINATT 0.60 was 1Hwdn Mild Steel 1Wousiafuwmanuaan
2o uUndaly Supporting Chair vinaan PC Wire

SHEATH STRAND
7 Y O TIE WIRE SHEATH
h SUPPORTING CHAIR _ | FORMWORK
— ¥ === Ay e

h = SUPPORTING CHAIR HEIGHT
SUPPORTING CHAIR

ELEVATION PLAN
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1. yaipTosiiofeadn (Stressing Mono ) Usznausgszuuasiidaseiingu

lams0dm Hydraulic Pump uaz szuuduieaia [Stressing Jack] nazazsiog
Calibrate iomANuANKLSTEnIUSIB LAz ISIFURDTTY ananTuiiFofielinn «
6 1hiou

REMOTE

SWITCH —— 4 WAY VALVE

DISCONNECT

DISCONNECT

NEEDLE VALVE
DISCONNECT
DISCONNECT

RETURN SEATING HOSE
HOSE
JACK HANDLE

DISCONNECT
DISCONNECT

PRESSURE HOSE

HOSES CONNECTED
DIRECTLY TO JACK

JACK GRIPPER

UNDERSIDE OF JACK
HOSE CONNECTED /
DIRECTLY TO JACK SEATING

DETACHABLE PLUNGER

NOSE-PIECE

1.1 Hydraulic Pump w93 Power Team

5% HEEREE

700 -

600 \\|_|. — PESS Series |
\ ---=- PED Series

500 -

Oil Volume (cu. in./min.)

PE554PT 400 \
30 <1y
200 |4\
100
0 OOOOOO-C;-O-é)-g)
» OO OO O0ODO0O0O0O0 O OO
; 2888888888
b Pressure (psi)
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1.2 Mono Stressing Jack

Jack Detail
Max Capacity 20 Ton. Stroke 20 cm.
Max Pressure 350 kg./cm.2 Weight 42 Kkg.
Piston Area 63 cm.2 Strand Projection 40 cm.

2 1nseanantiyu uazdu dmsudatu (Grouting Equipment) oila MIX -1

Grouting Machine Properties
Tank Capacity 100 Litre

e Flow Rate 40  Litre/min. at 0 bar.

25 Litre/min. at 9 bar.

Required Electric Power 6 kw. [380 V. 3-phase]
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AUADUNITNDHIY

JURDUNITNDAST 1AL NSURNAZOUTUNISADRSINNY Post-Tension

u

3183219YAYDINU SMART Post Client
1. RGNSy, LUUWAD, LUUZFI9Y0ge Post-Tensioned °
2. MIMENIASUANS MzLNSIan, Progressive bar 3uq °
3. Amda Recess Former, Anchorage °
4. 1M9Indause uaz tarie Grout vent Amsuldlumsdarinyu °
5. MUMdnIasuuY °
6. Wuduuiaim (814) ®
7. MAUNSA °
8. unz Recess Former °
9. UNAUNGA LAz NDALLUUYIN °
10.feadndausa onoun3niiddedalitioanit 240 ksc. [Cylinder] °
11.dauargainnaeanifsuauiiiaInimInsynIuANeul ®
12.9aUaw01 Recess uiiaw Anchorage fArgyunse ®
13.n0ALUURARNY Lazitmsmdundu [Shoring] °
14.8a1Ju °

'
[ =1

nuewe - usatiyl azduiivaiiouinaumtitaultitesiu, Mgy nioTandue

q

ARNYIN
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N5A9AIAIALLSY [Stressing Method]

mMsfeaIndausadudunouiidrdry Tussuunupaun3ndaLse Tngazfiaalnda
usaifiopaunialasumdalslitosnin 240 ksc. cylinder uazassioarinmsnsiagau
asiaueliuilalid usedafiiiaannmsdiealn GitosnitAusedanltslums
29nLUU IFNFIUNTATIdoUNSIADIENTIRAssusdavasAIASALSIYMEFealA
ieurumszesdanldmuniinmangud Inefimfianaafigoulidmsununaunina-

-9mausatu seuu Post-Tension winfAu £7%

AMsAANTzezdan1angud [Theoretical Elongation]
A1szezdia [Elongation] Uadeniinasiomssasdinfo 15969,A1U8717299
A70,N151AIYDIAIA

anslunsAmuimAlssesda [Elogation Formulal
Elongation = P, [e (46 +kU) - 1] L/[EsAps (MO +KL)] @ P, =Pje-(H8 +KL)

11

TnelgA1 Parameter aail

e LI59ANRIAGDLAU [Pyl = 14.2 tons
o lupdadianeu [Elastic Modulus] = 1.98x106 ksc.
o FuUssaNv0ausudoaniu [p] = 0.17 radian-1
o duUszAndyosanuiisavuroiotiuain [K] = 0.0016 m.-?

aaulun1sAeaIndaLse [Stressing Sequence]
1.dearmdnuselunanisaainauvan [Band] d1uiu 50% voengualialuwnuiiug

NALAUY

]
o

2.feanasausslufenegasuuinszats [Uniform] nenualagmisienguitogdneian
fou
3.A9aIndnausalunAnisgoauuaunan [Band] tudiuimidonanua

4.feandnusalunguinidu Extra nenum

e : nsalinlassasieiinnududoudisulunisiaindalsearagnusuinony

WiNNzaN IngIAINGHoaNILUY
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[
AIANU? Unlform} > I E:W‘“\” Band |
aq Extra | [ean Extra
N
- /
SRR
NSIATYUNITHIAIA

1./757989UAMUNSOUYDIUAZ D0 AR
2.d@qluaauliguirfaaiionaziunidwioulonaismi Elongation sy
naui [Stressing Sequence] 1WadYoIINN5AAIA AUKAIUANGIY

3.£1572@0UANNUNITANAIALAZATAIAIANULUULIUAYL

JUADUNITANAIAS AL

1.aeauuunuauodnainsaussoaninANuaze1naln uazgeulalilviimuyudu

ANADALTINDUNINTAIRIA
2. \dfiavAnuazonnifausosudildanodnainuasduiuadn nonaulruuu
3.AnseA3oefeadnliiseusoy
4.Aournsdssdieanilainbififlnegnsefuiiauadnainneaaasiu
5.iMsfvalamuusaiimvuansouiuinaissazdn ilonsIanuLseda
6.1lofsannldusuazAszezdngndosmuiiiuaud inondunazaangusedeaunun

aInArANAU ULRANazdousundualatuna wsouiu
7.UuiinArmsfisaianndunauaslutuunesy msfsaindmsuaiunu [Stressing -

- Report]

8.MANANAIAIAATULAILANAIUANIULINOYDOUNRFAAYINAIA
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n15amiyu [Stressing Method]
msdathyuiinuddydoanunumuzoslaseasianounindausesin

Bonded System Ingmiunisdatiyuazaniiunisiuiiliiinesiu, Adu n3onoalan

agluusnmunazinau

INNUTEEIAYOIN15ORTNYY
1.JesAumsifiagilunaindnuse Ineriinsoatityuidn{uluvio Sheath t¥ifiuzoeing
niiog

2. M IAAALSIEAKTHYITEHINNAINDALLSIAUADUNSA

Aunanyesiyung v

* Yudiuus : o Yudwusvasautaus Type 1
e thaze1m  :  40-45% wosminyuBiuud
o AIUNAUINY 1% vovthminyudiuus [ Vitacrete G3 ]

ATNAFOUAIUNANYONYL

e Anuasalunsina : lidosndn 11 Jui
[Fluidity]

° M5y o 2-4% [3 yu.vdsannaulasalsgus o]
[Breeding]

1o I

o frdadaveagnyu [5x5x5 Bu.] : Tisndr 175 ksc. i 7 du

[Compressive Strength] lignd1 280 ksc. it 28 Fu
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ANSLATYURLNNY
1.aaUa1ga1AM8naINIATULIAANIAINTAIUANATY
2 vimsgalanitdfeseyunmendsnnimsdauaigaindausadn Tneld dadiu
WAUYDINGY 610 Fruus (Portland Cement Type | ) 1wiAu 2 sia 1
3.8nduaToednthulitndfiuuinaiaziieu
4. enugalunufessninaaiosdatiyuiivuinafimaudatiyulifu 40 w.
5.mFguiandiunauyeeiyu FausznaumeBiuud,ih,asiafinauiig WiNgswoso
nsTF vz uazdoarulitiilont nForu
6.A529a0UANUNTouYRIAGaanaY, Judatinyu,Juaw, Pressure Guage uaz Valve
6119 €|
7./msdnauintunie Sheath wialat, faauuanUasusanainie uaziiveld

ASIAFOUNITYARUYDNVIDRIY

JumaunssAtYU
1.Asurinmsdatyulunsazniuain solaauinons1adgaun1sgnfuyoanouacla
LAYNINYAALDDN

2.msdntyusawirlngliiiansiade wWodatyuidivamunilaiiyuiazinaosanun

]
IS [

finedatihyudnaunils seauihyuiilnasenmilanudndumiioufusmuisaignluds
Uarosuiitihyulnason

3.Ausedulituie gegalihiu 3 urd 1Wuna 1 wiit udsaiulanesatiyusuisa
iy eifsusesudrdeinmsdatiiyuredusoly

4.1flovmsdatyulundrogetion 24 wu. sansamnsianodatiyuls

5.m5dathyudesldimsfnda fszninamssaiyuiinnssidniossowmyanissa
tyu uazdeusessaiiud eiduusesudrdainmsdatiyusioll maiifisessiun
foangamssatyunazlaiiueentivua Ingnsdatindluudrdnomeiiolaii
qunLA Fousoussuuesdainnsdatiiyul

6.Ms5d9atYuazdosasvuiindayaaslunuunasy nsdmuyu [Grouting Report]
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1.Strand Supplier
2.Certificate of Anchorage Testing

3.Grouting Admixture
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Strand Supplier
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THHE SIaM INDUSTRIaL WIRE CO., L.

| A MEMBER OF & lalSieel anD TATA STEEL
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Certificate of Anchorage Testing

A I T Doc No S0124A-21

Asian Institute of Technology
Km. 42 Paholyothin Highway, Klong Luang. Pathumthani, Thailand 12120

P. 0. Box 4 Klong Luang, Pathumthani 12120, Thailand. Tel. (66-2) 524-5527, 524-6427. Fax. (66-2) 524.5544

STRUCTURAL ENGINEERING LABORATORY
STRUCTURAL ENGINEERING FIELD OF STUDY
SCHOOL OF ENGINEERING AND TECHNOLOGY
TYPE OF TEST: STATIC LOAD TEST OF ANCHORAGE

TEST SPECIMEN: One (1) set of prestressed concrete anchorage consisting of "2SM" (post-tension)
and 2 pcs. of 12.7 mm. 7-wire PC Strand stressed one by one installed in the
concrete block having a size of 200 (T) x 395 (W) x 1,500 (L) mm. was given by the client.

CLIENT: SMART 2021 CO., LTD.

DATE OF TEST: March 6, 2021

TEST MACHINE:  The testing machine consists of the hydraulic jack of serial no. M20A-JCN 62N
and the hydraulic pump of serial no. P1-JCN 62N fitted with the "NUOVA FIMA"
pressure gauge having a maximum capacity of 600 bar or 8,000 psi.

TEST RESULTS :
Specimen No Percentage | Sustained Tensile Remarks
and of Time Load
Type of Specimen Capacity (min.) (kKN))
1 25.79 1 47.45 No crack or any damage were
2-25M found on tested concrete block
2pcs. - 12.7 mm 51.37 1 94.52 after sustained load for 10 min.
at the applied load of 176 87 kN.
76.84 1 141.58
96.13 10 176.87

Note : 1) The lesting machine was calibrated by Iron and Steel Institute of Thailand on the date of
December 18, 2020
2) The loading of 176 .87 kN. was extrapolated from the calibration equation at 450 bar reading.
This is beyond a range of calibration done at 40-400 bar.
3) This report certifies the adequacy and representative character of the test sample(s) only.

TESTED BY:

Wohuiy

MR. PRATUANG/RASAMEE :
TECHNICIAN SENIOR LABORATORY
March 12, 2021
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Doc No S01248-21

AlT

Asian Institute of Technology
Km_42 Paholyothin Highway. Klong Luang. Pathumthani, Thailand 12120

P. 0. Box 4 Klong Luang, Pathumthani 12120, Thailand. Tel. (66-2) 524-5527, 524-6427. Fax. (66-2) 524-5544

STRUCTURAL ENGINEERING LABORATORY
STRUCTURAL ENGINEERING FIELD OF STUDY
SCHOOL OF ENGINEERING AND TECHNOLOGY
TYPE OF TEST: STATIC LOAD TEST OF ANCHORAGE

TEST SPECIMEN: One (1) set of prestressed concrete anchorage consisting of “3SM" (post-tension)
and 3 pcs. of 12.7 mm. 7-wire PC Strand stressed one by one installed in the

concrete block having a size of 200 (T) x 400 (W) x 1,500 (L) mm. was given by the client.

CLIENT: SMART 2021 CO., LTD.
DATE OF TEST: March 6, 2021
TEST MACHINE:  The testing machine consists of the hydraulic jack of serial no. M20A-JCN 98N
and the hydraulic pump of senal no P1-JCN 98N fitted with the "NUOVA FIMA"
pressure gauge having a maximum capacity of 600 bar or 8,000 psi
TEST RESULTS :
gpec:men No Percenlage ustained Tensile ~Remarks
and of Time Load
Type of Specimen Capacity (min ) (kN))
1 2568 1 4725 No crack or any damage were
3-3SM found on tested concrete block
3pcs -12.7mm 51.15 1 94 1 after sustained load for 10 min
al the applied load of 176.12 kN
76.62 1 140.98
9572 10 176.12

Note : 1) The testing machine was calibrated by Iron and Stee! Institute of Thailand on the date of
December 18, 2020

2) The loading of 176.12 kN. was extrapolated from the calibration equabion at 450 bar reading.

This is beyond a range of calibration done at 40-400 bar

3) This report certifies the adequacy and representative character of the test sample(s) only.

TESTED BY:

TECHNICIAN

.

MR. PRATUANG RA

SAMEE

DR. ANAWAT

SENIOR LABORATORN

March 12, 2021
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Grouting Admixture

PRODUCT DETAILS

VITACRETE AG 3

INJECTION GROUT ADDITIVE

o

= TECHNICAL DATA
* PROJECT REFERENCES

= TEST RESULTS

UBIS (1983) LTD.

2092/30-31 NARATHIWAT RATCHANAKHARIN RD., YANNAWA, BANGKOK
Tel. 0 2678 4211 fax. 0 2287 2018
Ubis is a joint venture partner with Target Products Ltd. Canada.
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Ly
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YSINCE 1993

VITACRETE AG 3
INJECTION GROUT ADDITIVE

VITACRETE AG 3 is specially formulated portland cement additive for the grouting of
pre-tensioned and post-tensioned cable ducts, anchors, bearing plates, and other
injection grouting applications. The chemical reaction of VITACRETE AG3 increase
fluidity without causing segregation of the grout, and causes volume expansion prior to
setting, thus ensuring that cavities are filled. VITACRETE AG 3 is a non-toxic powder
additive which contains no chlorides or other corrosive materials.

ADVANTAGES
VITACRETE AG 3 offers many advantages over unmodified cement grouts, including:

= Effective grouting for pre-tensioned and post-tensioned cable ducts, tunnel
linings, anchors, etc.

Improved workability and fluidity

Increased cohesion, reduced bleeding and no segregation

Higher strength and improved adhesion

Improve protection of reinforcing against corrosion

Controlled setting time to provide sufficient time for total filling of voids before
setting of the grout occurs.

APPLICATION

VITACRETE AG3 is usually dosed at 1 percent by weight of cement. The dosage rate
may be varied within the range 0.5 to 2.0 percent to suit individual project requirements.
Mechanical mixing, using a high-shear mixer such as a grout mixer, is recommended.
The use of rotating drum concrete mixers is not recommended for grouting operations.

Always add the required amount of water to the mixer first, then add VITACRETE AG 3
followed by cement with constant mixing. A total mixing time of 4 to 5 minutes is
adequate for most cements, and a water / cement ratio of 0.35 -0.40 gives best results.

Although VITACRETE AG 3 gives significantly improved and void filling ability to the
grout, it is still necessary to provide air vents at appropriate locations to allow air to
escape as voids are filled.
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* Information provided herein is intended to be helpful, but we cannot assume responsibility
for the use of this recommendation since the conditions of use are beyond our control.
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VITACRETE AG 3

INJECTION GROUT ADDITIVE

PROPERTIES

Appearance : Light brown to grey powder

Appearent Density : 0.7 kg. per litre

Shelf Life : Minimum 1 year when stored under dry conditions and not

exposed to excessive heat or direct sunlight
PACKAGING

0.5 kg. per bag, 50 bags in a container. This package size is designed to give the
typical 1 % dosage rate when 1 bag of VITACRETE AG 3 is used for each 50 kg. bag of
cement. Special packaging can be provided to meet the specific requirements of large
projects.

NOTES

The properties of grout are influenced by mixing procedure, cement properties,
water/cement ratio, installation temperature and other factors, It is essential that the
user conducts site tests to determine the procedures required to obtain optimum
results. Contact UBAU for advice on the suitability of blended cements for use with
VITACRETE AG 3.

For precision grouting of machine base plates or column bases, it is usually more
effective to use a pre-blended specialty grout rather than adding sand and additives to
cement. Contact UBAU for advice on selection of the most appropriate material form
the UBAU range of products.
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