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CROSS

TYP SECTION PERIMETER
E cwm? CM

0.525 X 0.525 X 21-30.00

0.65 X 0.65 X 21-30.00 120-150

L | CONCRETE SHEET PILE u,'azLaqtﬁutﬁ@qun‘nﬁmvgnmuﬁﬂ

BOX-GIRDER muazw'mvgn'nﬁm,mmmm

PLANK-GIRDER SPAN 5.00-10.00 M.

I-GIRDER ﬂﬁuﬂzwqunnmﬁmnnmuﬂm
PRE-TENSION GIRDER / POST-TENSION GIRDER

MULTI-BEAM SPAN 6.00-24.00 M.

“lBwannruri  PCl  Uuloaunw”
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0.18 X 0.18 X 18.00
(AB)

0.20 X 0.20 X 20.00
(AB)

0.22 X 0.22 X 21.00
(A,B)

0.26 X 0.26 X 21-2400
(A,B)

0.30 X 0.30 X 21-26.00
(A.B)

0.35 X 0.35 X 21-2800
(AB)

0.40 X 0.40 X 21-2800
(AB)

0.45 X 0.45 X 21-28.00
(A.B)

21



0.18 X 0.18 X 16.00
(AB)

0.22 X 0.22 X 21.00
(AB)

0.26 X 0.26 X 21-24.00
(AB)

0.30 X 0.30 X 21-2400
(AB)

0.35 X 0.35 X 21-25.00
(AB)

0.40 X 0.40 X 21-2600
(AB)

0.45 X 0.45 X 21-2600
(AB)

Al 1 d, A 1 1 dll
ﬁN"!%}L%@ A ﬂ@LﬁWﬂi%Lﬂ%Vl@ULﬁﬂ’J,B ﬂ@LﬂWﬂﬁ%LﬂV]ﬂ@\i%@uﬁ]@Uﬁ’ﬂN
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Cl

Precast Width 35Cm 35Cm 35Cm 35Cm 35Cm
Depth 5Cm 5Cm 5Cm 5Cm 5Cm
PC. wireDia. 4 mm 4 mm 4mm 4 mm 4 mm
No. 4 5 6 7 8
Eccentric 1.12Cm 1.12Cm 1.00Cm 1.00Cm | 1.00Cm
Max L (150 Kg/Sq.M) | 3.00 M. 3.50 M. 3.75M. 4.25 M. 475 M.
Topping Depth 4Cm 4Cm 4Cm. 5Cm 6Cm
Concrete Strength 210Ksc | 210Ksc | 210Ksc | 210Ksc | 210 Ksc
Total Depth 9Cm 9Cm 9Cm 10Cm 11Cm
200M 990 1,280 1,280 1,600 1,960
250 M 470 780 790 980 1,210
Span. 3.00M 190 400 520 640 790
3.50 M 20 170 280 440 540
400 M 0 30 110 280 380
450 M 0 0 100 270
Precast Width 35Cm 35Cm 35Cm
Depth 5Cm 5Cm 5Cm
PC. wireDia. 5mm 5 mm 5mm
No. 4 5 6
Eccentric 1.00 Cm 1.00Cm 1.00Cm
Max L (150 Kg/Sq.M) 3.70 M. 4.40 M. 5.00 M.
Topping Depth 4Cm 5Cm 6Cm
Concrete Strength 210 Ksc 210 Ksc 210 Ksc
Total Depth 9Cm 10Cm 11Cm
2.00 M. 1,280 1,600 1,960
2.50 M. 790 980 1,210
3.00 M. 480 640 790
Span. 3.50 M. 230 440 540
4.00 M. 70 310 380
4.50 M. 0 130 270
5.00 M. 0 0 LA (AT ey
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YARD INFORMATION

The Precast Prestressed Concrete Yard is Located in PCI Factory. Major Products to be Produced by this Yard are I-

Girder, Box-Girder, Plank-Girder PC. Pile PC. Cross Beam and other Products.

1. General Requirements

a) Rebar shop = 2,100 m"2.
b) 9 casting zones = 10,500 m”2.
c) 9 stocking zones = 18,000 m”2.
d) Formwork shop = 2,400 m"2.

2. Major Equipment

a) 50 ton gantry crane = 2 No.
b) 30 ton gantry crane = 6 No.
c) 15 ton gantry crane = 8 No.
d) 5 ton gantry crane = 34 No.
e) Diesel locomotive, 160 Hp = 1 No.
f) Transport truck for placing concrete = 12 No.
2) Batching plant, capacity 60 m"3/hr = 2 No.

- Maker : Arbau

- Model : AB 60 T/2

- Capacity : 60 m"3/hr

- Type : Pan Mixer

The details of batching plant are shown on Equipment part.

Stressing jack system.

- Maker : PR Engineering
- Capacity 16 tons = 3 sets

- Capacity 6 tons = 4 sets

) Concrete Vibrator = 5 sets.

- Maker : Wacker

- Model : M 2000, M 3000
- Vibrator Head : H 45; H 55

QUALITY CONTROL
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Quality Control is performed on following items;

A Manufacturing Process and quality control is detailed on the flow chat of prestressed concrete Pile &

Girder Manufactory.

B Inspection and Test Plan for Precast Prestressed Concrete Pile detailing inspection and tests required for

each procedure is attached on herewith, and record forms are used.

The Inspection forms are to by used in order to record the inspection activities and maintain the good

quality of product.

- No. F-PD-011 I Pile Mould Inspection and Verification.
- No. F-PD-012 S Pile Mould Inspection and Verification.
- No. F-PD-013 Girder Mould Inspection and Verification.
- No. F-PD-016 Quality Control For PC. Pile.

- No. F-PD-017 Stressing Tendon Record.

- No. F-PD-018 Dimension and Texture Inspection.

- No. F-PD-026 Quality Control For PC. girder.

- No. F-PD-028 Dimension and Texture Inspection.for PC. girder
- No. F-ST-003 Pre — delivery Inspection for PC. Pile.

- No. F-ST-004 Pre — delivery Inspection for PC. girder.
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PRE-STRESSED CONCRETE PILE & GIRDER MANUFACTURE

Formwork Cleaning

PC Wire or Stand

Wire , Round Bar or

Defom Bar

Stressing of stand

Wire or Stand

Installation

Cut & Bend

Rebar In

stallation

Formwork Setup

Clea

ning

Cement Aggregate

Water Admixture

Formwork Cleaning

Concrete form Plant

Concerting

Concrete Sampling

Curing

Test for Transfer

Pre-stress Tranfer

Stock

Test for Transportation

Transportation
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PCI PRODUCTION YARD

STOCK YARD

STOCK YARD

FRODUCTION YARD NO.6

STOCK YARD

POST TENTION YARD NO3

TRANSPORT OFFICE

PRODUCTION YARD NO.T

STOCK YARD

FOST TENTION YARD N(.2

STOCK YARD

STOCK YARD

WORK SHOP & STORE 2 PLANT 2

PLANT 1 WORK SHOP & STORE 1

FPRODUCTION YARD NO.4

STOCK YARD

FRODUCTION YARD NO.3

STOCK YARD

PRODUCTION YARD NO.2

STOCK YARD

PRODUCTION YARD NO.1

STOCK YARD

STOCK YARD

STOCK YARD

FRODUCTION YARD NO.5

POST TENTION YARD NO.1

STOCK YARD

STOCK YARD

PRODUCTION YARD NO.%

PRODUCTION YARD NO.8

MAIN OFFICE
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P.C.I. CONCRETE INDUSTRY CO.,LTD.
STRESSING TENDON RECORD
No.

Stant FEinish Calculation Sheet No.
Date of
Time Date of C:
Temperature Date of
Jack No. Pump No.
3 ] T ] 5 30 i1 1z ED 4 8 ) a7 78 | e | 30 21 - B 24 25

30 EX) 32 | 33 | 38 35 | 36 37 a1 @2 | a3 | 44 | a5 | @ | 47 | a8
3 ) 7z ) £ L3 M) 20 CE T S N O - G 2 T ) FX )
S0 | 51 | 55 | 33 54 [ 55 | 36 | 57 | 50 | 5o | a0 | 41 | @@ | sl e e w %l wl%

[—Jacceptable Inspact By

- —— Date: (- r
[ Jun Acceptable Proguction Engineer | Date: ’ ’
QC. Division - ... Date. - '

F-PO017 rev 1
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[ — Q 14

Stressing Inspection Acc. Un Acc. Stressing Inspection Ace. |UnAce
Type ... Position [~4
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Size & Quantity [Cleanness.
Stirrup Spacing [Dimension
Covering [End Plate
[Dowel Bar quantity & size |Lifting Point
(Comnection Plate [Form Oil
Pilc Shoc
[Approved For Concreting Il)uls Check by .

Concreting Acc. Un Acc. Detension Acc. JUn Acc.
[Concrete Class [Concrete Streagih
Slump Dimension Check Acc. fUn Acc.
Pouring |Dimension
Surface Finishing | Texture
Curing. Acc, Un Acc. [Storage
fCuring Support Pasition
Comment :
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PD-026 Rev.0

64



S

GROUP

14. MINIVANAUNIN(AD)

C 13 7.3 la. reunImanaunssu d1in
=/ P.C.I. CONCRETE INDUSTRY CO.,LTD. F-EP-001
NeR N R —— T — o a |
Y e N e lusisarunaanuein
— ULIUU LUATUUDN T U
powitons: [T T T T ] wnbiormic e tudnfumangin | S T O Y O O
ﬂwm.h:: e - i 5 Funden d
e —— e (NCR)\1UMLLAZATUTZWIY
omiens R douinfusia - runld € yhivanan ihme € ) Wmmmawiu
¢ un., ¢ InB Oy Wlimbmmidu () konSiud
g o "
‘n;l;nmn: R et
josSogoryia - i - it :
fradssmmonmnfludinau O usdnine [ RENTER
hrinsve —
i ~oafufl:

65




14. N13AIUNNAUNIN(6ID)

o o o 1 <4
1“316@1“ﬂ13‘ﬂﬂﬁ@“ﬂ1ﬂ@@ﬂLlﬂQﬂ@uﬂ%ﬁlﬁﬂllsumltaﬁﬂﬂluﬁzwNICL!

S

GROUP

(D)

v3EmA.31e. neunIngaainnisu siva

Tnan INSPECTER  (P.CD): e
INSPECTER : (P.CD): ..
e =
warun in
& e saeda Shum wradn Sud Fust oy wam mm | wraom | mine | Ausde|  wurome
#u Fhlwmdo Aguia ™ nmerey Fu wuwg | kN
W (cm) (ksc) (con~3) (kgimn3)

66




Y
%

0 ]
VUADUNTININTIULFTUVUNDN

4

1. Jagilszasn
A qua & o 3 Y a v 4 v
e lsuruseulumsmauanivaenliinaguanuaz liidunasgiungnaes
AUHANIAINTTY
2. VBUIUA
< o Aa 9 o a owa <
THiluAsmsdutiumsuag lFdmsuliaauaniuaen
3. MIATIUNS
[ =~ % 1 [ " A v 1 o ] I~ d’ 9y a g
3.1 samsounuuuiay /e Arszan Anaa e uasduMIvInemE e 159199 91
< ]
doyanendniylunuauuvesas Tnsans
< a 3 < 19 ¥ a [ 9 ~ A
3.2 Muwwumsaendudutazmaauvesiuay lag luldinanansznuasormsdufeamse
3 A ' Y A & A v A 3
rnauiaen lneunds iWesnnussduazmounazussauaunEIINinonas
[ G dy A o A A 1 I Y 1 o 1
3.3 JassNNUNLazN A NasIMIodUa TN THasaInaensaLazYUaa
o = o S g <
3.3 IAMTINBNATIIBMIAIUIY Blow Count tazuuuweiunlylunisaenieuaiy
) = A 1 P < ] ] o
3.4 dauasentfuau aaulszneuuazginsalinsesnenavnliasandesnuvinauazAy

< v )
g uINLanIou 4

J <
4. A5 VADUAUNNADUAD LT UTN
<
4.1 vymuandy
< < 4 ' '
-AsFnszezvesnyad iy lunnunigeswnuas LD DnSe Tl
<
42 1N
o ' 3 ° ' ! o '
-ATIVADUANUINUAZIASNUDAAUTU AT IR AT g U Uan5e T
9 < 1A 9 A (=
-39 A0 Vo uT TN NTNINToerT 0 liiieala
° < [ 1 ]
-S1uIumaNDowel YUIALAZANNEIVOUA UTNIIATIAWUUUNT 0 1)
Y { a < ] < { [} 1 [
“JundeuAlinaaveuauinldergaonnse Licanduinldnendeosdiong ludosndt 7 )
v v
4.3 1luu
3 v 9 3 1 o A '
-5 A0UNMINANINANIATIAING 185 ALY Blow Count 130 1]

< ¥ ¢ 2 1a 4
-AFIVAOUTNINAMINLUULTIVOIT U mmauﬁ’mmﬂuumﬁm

67



4.4 A¥ou adarouuazaie il
-asdougieutazaie I ndanmnionldaunse b
A & ' A 9 o vq ¥ Y A '
-AsvdoUsiavesaIaFonasInideenuuuivualildaulanse b
“HUIBING
2y y & A Yy v Y A Y o Y 1
-mniive ladenilsnasnaeuudr i ldganmamaiuluden 4 Tisnsudlaldega

WANINUANIATFIUWIORAsITHIVEIRIUAUIURgEN 1T

Pick up point and Stock

AR \\\ SRR RIS \\\ SSSNRRNRNNEY

+—L.| ~0.21L ~021|_
L

° ] <3
g‘}JLLﬁmmLmumNuas@ﬂﬂﬂﬂlmmmmmummggm

68



9
%

<
5. YUADUMTADNIT VY
[ = F I 3 1 9 o < ] 1
5.1 3@53EJ$Lm%ﬂlﬂlﬁuﬂulﬁ'ﬂﬂmmu‘ﬂ’lﬂﬂ NN WNATUHIVDUTUVN BINAL 1 V!G] Uszane 10 29
A Y g’/ o [ ~ =) A A <3
LW’Eﬂ‘ﬂH‘UHﬁ@HH‘U Blow count ﬂ\ig'ﬂﬂ HAZIAUUNNUDY R o/l LagNo. AWaALE MUY

v K [ A
mﬁlumﬂmiuuﬂﬂwamiﬂ@ﬂmmmmgﬂ“n 2

sUn 1 JUn 2
v o Y a o 1 4 [ 3’/ axy A 9
5.2 39MITEZDNDINWNUIGUIN VDA UTNNIFd0N U TUILII 11 TA8TT Off Set tiveld

4 < < a a
AT ARUITEZAUENANVB AT IINAD I INTNaIANFN 3

OFF SET OFF SET

Peg

*D = Dia. Of Pile

69



9 o '

A & o & 4 v P Y qv¥ 4 = 2 ¥ v @ o
53 lﬂa@u‘ﬂu%umﬂ@lWllﬂU\‘l@l@ﬂllagﬂuﬁ]u@l@QVlﬂﬂq !La'ﬂﬂfﬂu%u@ﬂlﬁ’]!ﬁuuﬁ'JULlﬁﬂWﬁ@Nﬂ‘Uﬂ‘Uu']

1 Y A o 3 o A 1 v¥ & 3 A Y o ] S
ﬂﬁ3ﬁﬂﬂﬂ1u?jﬂﬂﬂ3lﬁ’llmuﬂﬂ§ﬂﬂ 4 ﬂ@uﬂl%ﬂu%lllﬂﬂ!ﬁ’]lellilfluuagﬂﬂlslnﬁ’]Uﬂ’iu\‘]ﬁ@ﬂ AMMNUU

v I W { o w
ﬁjﬂﬁﬂ?ﬂﬂﬁﬂﬂﬁjwuﬂﬂgﬂﬁ S5uag 6 Auaay

70



1 Aaw <= g an @ ' o ' Y s X
5.4 ﬂi?ﬁ]ﬁﬂ‘ﬂﬂ1Wﬂﬂ“ll’éNLﬁ1lflliJ’é)ﬂﬂi\‘lTﬂEJ’J‘ﬁ Off Set ﬁ1ﬂ8\1vlilﬁiﬂﬁ1llﬁu\ﬂﬁEJﬂLﬁWUiJ‘Uu

9 ] U ] d' o ] dl 9 [ d‘
warnalnuaundezeylunduruangndesasgln 7

OFF SET

€an
=
=)
-

71



' 2 < A IR A o
5.5 ﬂf]u!,ﬁJ@I’E)ﬂLﬁT!ﬁUﬂJﬁ]3Sgl}f]\‘lﬁ53%ﬁ§)ﬂﬂ\‘]ﬂl§)\1lﬁ1ﬁmﬂﬂllﬂu Xuaey ﬁ"JEJ@N 3 ‘lﬂllagﬂi‘ﬂllf%u

< 22 A < o
EuNa I 1daansaoaunuuaIdusuae U 1daagil

U

=1

8

Check vertical line by plumb

Uuiu

LHLAH

EGERPEERRITE

LL‘IJEQﬂTSHT]’iElﬂ‘UEMH“EN

72




2 < Y ' Y A v o o <
5.6 LﬁJﬁ’é)ﬂlﬁWUﬂJTﬂEJﬁ]%Glf)\‘l‘ﬂa’é)ElSﬂiJGﬂiJi&’EJ&’VI@fJfJﬂLLUUﬂ'lﬂuﬂﬁnﬁ'lﬂﬂﬁﬂﬂi’)m ﬁ’é)ﬂlﬁ']!ﬁllllulﬂ

A A <3 J ] A v A [ A
LifJEJ‘]LLﬁ&‘ﬁEJﬂ!JJ’é)‘]Ja1EJLﬁWUﬂJﬁ%ulLiﬂ@glﬁuﬂmﬂi%ﬂﬂﬂuﬂizﬂWﬂ! 30 9wy, ﬂﬂgﬂ“ﬂ 9

73



1 § v g @ < 4 4
5.7 ﬂﬂﬂﬁmnﬂiammzﬂizﬁauﬂmﬁﬁ’uwawmﬂﬂ mﬂuu‘Vl1m111ffzmﬂﬂummlmﬁam?ﬂm%u

Q

9 o

' 9 < I [ ~ 1 Y Y o ) ] v o o 3

aannuey T¥Tudueneduneuin?2 ihdaumvsnen laslimidavesna2neu dudaiuay
A A ° A " a 4 Y A ' < ¥ ' Yy ¥ A A
Huitazhaudzo1ngAloNARDNATY MNNULTINASI ITNNIdoINoUERIENY Tunsain
1 4 ] o <3 4 1 <3 ] ] A [
soudeurnany I ldmanaraoneseanse lamanunuuIadat)uan Shim)oai 111y

[

1 d' Y 1 a 1 d‘ a d' o Y J 1 a ] Y 9 9| [ ]
ERNERE TG AT RIVIE RPN ER mfmﬂw56sm'e)uuuﬁu°n"111mmimmullmmzmﬂmﬂullu

Thaawou lnaseniinsesseudon aegii 10

74



' 4 4 o 4 1 1 4 o ]
5.8 ﬂE]lmiﬁﬁ]ﬂUWNﬁﬂJﬂuimﬂl@\iiﬂﬂL%@ﬂJ 1ﬁ}!ﬂ1$ﬂ$ﬂiuiﬂﬂl%ﬂuﬂﬂﬂﬂﬂu ﬂWﬂW‘U’Ni@EJ!%@iJENUhJ
4 o 4 2 4 v A <3 <3 4
qNYT 1ﬁ}1’l'lﬂ?il‘?ﬁ]ﬂﬁmfﬂlﬁﬂEJL%E]?JLﬁiJ@ﬂ‘]JN'J"UE]\‘]LﬁH"’UﬂJ Tlﬂﬁ@‘Uﬂ'NiJLL"U\‘IGUENiE]EJL%@NTﬂEJﬂTi
Y [ Yy C4 A = Y =) 1 S o A
INANNITUND 2-3 ATI HAINTIVTDUANNTUYITUUVDITOUTDNDNAI ‘HWﬂthiJ‘ll@‘]JﬂWi@\iﬂﬂHuu

1 A [ [ 1 = o [ A
ﬂ1iﬂE)ﬂﬂE)ul‘]JmiJE)‘Llﬂ‘Ufﬂi@lE)ﬂlﬁ%"lli]cluﬂ@uuiﬂ%ut\\‘]igElgu‘U Blow count @Ng‘ﬂ‘ﬂ 11

!N\‘ \ o ” V-/V‘--
| "‘\' B N, RS

75



A <3 = o 9 9 v o ?x’z A FY <3
5.9 UAADNLFAUVNIUDITLIZUY Blow count L7 Gh’i!ji]u‘llﬂ']u'JUﬂ3Qﬂi“ﬂiuﬂWiﬁ@ﬂlﬁu%u’ﬂNa\‘]Ulﬂ
] A v 4L < Yo F] A &
Glunﬂ”’]ﬂf’)\‘] 1 V)‘lﬁllaglufJW‘U'n ﬂu%l‘lﬂ@ﬂlﬁ'ﬂmﬂl’lﬂﬁnujuﬂi\‘]ﬁ@ 1 'V}‘IG] V]ﬂf'NﬂlNG]f'NalﬂﬁUﬂﬂﬂ'ﬁ

@ T ° < J [ o 3 @ {
UU Blow count ¥1NNIA1UBDITIINITATUIU ﬂﬁmnmmummiamumuﬂmuﬁpj’aemmu

mviua ldudanagai 12

17 12 uaAIN151 Blow Count

€an

76



<3 v Aa 1 o o 1 1 o
5.10 NIAUADNAVVIUETUDTLAVUAULAANTIL Blow Count 83 1da1Toaninsienmamiuia 19

< a & o 1 <3 ! @ 4
ﬂfJﬂ1’?ll'Jﬂﬂ5’E)‘ULﬁ'llfllll’f)i’)ﬂllﬁgﬂﬂﬂ\‘lﬂﬂﬁ\‘llﬁﬂmﬂﬁ%ﬂﬁgElgu‘U Blow CountL!,’s%}’J Lﬁ@m%ﬂilﬂﬂﬂ

<3 1 1 o o [ {
nduae 19 ldmamdeimualusiemsmuinasgli 13

< 1 o A A o 3’/ 9
5.11 Sﬂf]ﬂ!,’e’f"l!fll11Sﬂf]ul‘llTﬂﬂﬂHuuﬂ"ﬁlﬂﬂ@uﬂﬂﬂluﬂﬂuiuﬂlﬂ 5.6

I o @ 9/91 % <
5.12 Ao Last 10 Blow Jumsmeuonsinisngadininmsaen laslduaunenandy
o 4 Y 2 g o A Y A A oA o = Yy a o
I 10 AT udWardui Ao Tagldnsoaenioglnsalnamind1983san
o < Y 1 9 o ¥ g Y o ¥ o Y o
yoamsngadvoua iy lamn liszauindudu vhdnu 3 sou udrinszeznisnga
@ [ g’; o [ A VAo Y 9 1 a A Y Ay
luuaazais dasdaumsnganiemnialaazdes lumuwsetosniandesnuuy

mrualusiemsmuiuasgili 14

77



o 1 dy 4 < csa’/ 9 = 1 g‘/ <
5.13 'Jﬂﬂ']!ﬂﬂ\‘lﬁuﬂsllﬂ\‘lLﬁ'llsllllﬁf]ﬂcluuu’ﬁ']ﬂﬂﬂ 2 10U L!E’I'J‘ﬂﬂ‘]Juﬂﬂﬂ1ﬂﬂﬁuﬂ1uﬂ1i@]ﬂﬂlﬁ1lﬂlﬂ

o R < Y o A
mcluuuwﬂwamimmﬁmmnﬂﬂiﬂmg‘ﬂ‘n 15

U ] o <3 {
5.14 111nA1 Blow CountttaigLast 10 Blow "laJ"lﬁ'@msmmsmumw‘%mmwuﬁmmﬁamﬁmﬂ
9
v A 1 1 a v Aa < a o
f‘mgﬂﬂﬂiﬂﬂ °lﬁ’ﬁuuy§mﬂina]’n ’t)'l‘l]lﬂﬂﬂﬂJ?i'l‘ﬂ’lﬂ‘lﬂNﬂN lﬁ'll‘*lJiJW%@mﬂuﬂﬂ'liﬂNTH

Yy 9 v A '
Llazﬂ’)3%$Wva’lﬂﬁlﬂLLa’JLL‘NPj‘ﬂ’J‘]JﬂiJ\T]H!WEWIi’J%ﬁ@‘]JﬂE]II‘]J

78



a U a A = o v
UIHN ‘W."‘lf.ulﬂ. ABUNINYNAIHINIIN V1NA
P.C.I. CONCRETE INDUSTRY CO.,LTD.

GROUP

" o ci 4
uradaanlyanu

MATERIALS SOURCE




av A A o w
USEN Aa Ineaszus aiva
SILATHAI SARABURI CO.,LTD.
Aaxy ] catapen Lk N
Tns (036) 351226 347011 ~

T v.dwmesa

2
Tssem von.A.8.lo.aounngaamnyin «’%

wemg : (unasin) , @ VIURUTIMRN

80




SEMIEMTILUGLARY PBLABBUBLILE PLRLSMLY L Uitn 612 el

BILILIEIIBLEULARET WULL (€002) BEMGE[IMT WRSEMT

]

U Z [ PLRRLYLYY

U S
TULRIE[ILLALRBINBLIB Y
zrxnszcmamﬂmsrs:ﬂrc

-—
BUINLENBLEULU =
rBLgeEmeMnLYLy 5
siRLitn Y
o
— nRLBsEMIEMILY &
GpgvLee

fNBLEULY

HOtLvLes TuLL's

tagL  eLeLnLEs)

—_— —

Awhhozhcn.v
¢ proyLLIniLMIBy _udw

e
=
2
rbrreuy 2
lewinLrea LMY s
-~

——  SLMIDMNLUMBLISIRLBANY
rBLrBBYULLY s¥LMUBBULBY MNBRUYLYY

81



o
) e

6 ; - |Januuy 19:3[
Eﬂ@smmavmdas-mu

Tnanwaia qsduiaé’-wa Suhtindmeasvannfaluisnmdmin Anaonanalis

nasdinda fguanth Widatwambludmumwsinonnin 'uw'wuauﬁwm’hi’nnumnumwoﬁm-
unnfinmalnedavaspeuninldi ibtErwssnmnonniadRus BN 836 (T6y unsiinaND

gasifinddeda undussBawdinvaspouninlagin

© mu‘lﬁn’nﬁnn"waqnnun’:’miaﬁu Wodmhuuimisdedit 1-2 % didadauo
panndn eafiadnganimouninssmm nismnidenouninud o meﬁenhm
ungdagenin Mfsalnivuesreunininiay fhdsdauasrounia asAay 4
winfusnde 40 % uitninaenaia uam 28 I Tapanninamiasldis 4o %

© TauiiNANIAMIUYBIADNNIR

losmninaenmnaalsd dulubmanziusu Prestress wazsnundaiNsia

o tmhivaaunia fanmsmmaios sWunnfminwanh  sazdmmumsianingn
iipsonpnpfiinldpmlastonmianndald

o dfnountaims & unvdsy

4

1. habm it s ieislnadvaamnis fuan
e uisfiu gunn wamdemmnth
- © by QRIDiL Nanm
© Tnnatfn rea. fidosaadsming
e awigomsnininnhiveisnunis
2.s'\'iuﬁ'mnmma‘mum?wfmnmiﬂga fanivnsniaamaonninfidesniinm
msRnas wiensuiiadin w
© &y Precast raunia
a1 Prestress paunis

TIWAZHIN
de . - . v oo o ¥ -~
el soinioeauussainidorntanaieissmsbhiimihmin

e c e

Twmmannmm

:.;;"

82




*é;a%%’%uﬁiﬂf | - - | L ;:l::-,'_'-.

.

Teanwms ylwei-iy didInainsiansisafmvionouniedifp m‘iﬂ:iﬁ:ﬂf}‘iiﬁu i

ﬂ'wummamaun'%ﬂan fgfinanuadueindvoudaninty  udosAasiidn Slaimb 1=ii|1nh:i1"
10 wn. smfalnenyms agﬂu]a{-mu alMidmnmansuninls ﬁ’1|‘1numnﬁ’tuﬂmuﬁuuu Rt

Faunang :
FAN anuﬂfﬁ' :

s : 0 5 : -

finuy Wb dhsaady

ANMRNININ _ 1,18 + 0.01 nn./fins

A1 pH 7.0

gadanuds ’ ~1f"C

MUY ' 210 fini/f

nsanld Tifinly

sgnmmaniunieitng bt diaiinbaothei

|?]uﬂ1:1i'ﬁu Tunsdidndagniml: Wisaendamhaesrnssimm

T

p.a% e 24 ﬁuﬁ'uh;’Tw-aanaun'iﬁﬁs’a_‘aums Winanuienlunsiiam

L-,. r-.. J' LTI Tl Bt O e

.-

A e e i e T
Ror-wariancy The infeanpron cor ::
kmowledoe Hawewer, &) recormendsrcad e made withou: guaraniss of perismates vad
with waimanty of frgode=s Bom [ad' respanstily Irclodes paert @iy on lne pad o of

Advaried Contrel: Taznnwogy Co nbs - v

83

AR S i S s s Ar e e e e -

R

é‘-
)




A Technical Report

an

MIX DESIGN OF CONCRETE BY USING
"HYDRAPLAST SUPER M" CONCRETE ADMIXTURE
(ASTM C 494 TYPE : F)

submifted to

ACT (THAILAND) CO., LTD.

by

Mr. Chalat Choeypunt

Structural Engineering and Construction Program
SCHOOL OF CIVIL ENGINEERING
ASIAN INSTITUTE OF TECHNOLOGY
Bangkok, Thailand

31 March 1989

84



CONTENTS :

Page
TITLE PAGE i
CONTENTS ii
INTRODUCTION iii
SAMPLE DESCRIPTION iii
PROCEDURE iii
TEST RESULTS iii
CONCLUSIONS iii
TEST MATERIALS 1
DESIGNATIONS OF CONCRETE MIXTURES USED 2
TEST PROCEDURES AND STANDARDS USED FOR TESTING 2
TEST RESULTS
TABLES1TO9 3-8
FIGURES1TOS 9-11

85



AIT SCHOOL OF CIVIL ENGINEERING

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

P.O. Box 4 Klong Luang, PathumThani 12120, Thailand * Tel (662) 524-5527 Fax : (662) 524-5544

MIX DESIGN OF CONCRETE BY USING
"HYDRAPLAST SUPER M" CONCRETE ADMIXTURE
(ASTM C 494 : TYPE F)

1. INTRODUCTION

At the request of ACT (Thailand) Co., Ltd., the structural engineering and
Construction Program, School of Civil Engineering, AIT was engaged to carry
out the given concrete admixture performance test for concrete mix design.

2, SAMPLE DESCRIPTION

The sample of admixture was provided by the client and was said to be
Representative of "HYDRAPLAST SUPER M" High Range Water Reducing
Agent. The sample approximately 5 liters contained in the sealed plastic
container was marked with the trade name by the client.

3. PROCEDURE

The test was carried out in accordance with ASTM Standards as listed in table
on page 2.

4, TEST RESULTS

Test results are shown in tables 1-9, Figures 1-5 and together with material
analysis.

5. CONCLUSIONS

The concrete admixture compiles with the relevant parts of ASTM C 494 :
Type F as tested and detailed in this report

Mr. Chalat Choeypunt
Research Specialist
31 March 1999,
i
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MiX DESIGN OF CONCRETE BY USING
"HYDRAPLAST SUPER M" CONCRETE ADMIXTURE
(ASTM C 494 TYPE : F)

DATE OF TEST : March 2- 31, 1999

MATERIALS
CEMENT : Portland Cement Type | ({ASTM C150), Elephant Brand
Manufactured by The Siam Cement Factory Co.,Ltd.
ADMIXTURE :
Trade Name ASTM Name of the Dosage in Characteristic
of C494 Manufacturer | % by weight of Material
Admixture Type : of cement
HYDRAPLAST F ACT 1.25 % Dark brown liquid.Sp
SUPER M {Thailand) gr=1.25 minimum
Co., Ltd.

AGGREGATES :

Coarse aggregate : Crushed Limestone, angular, maximum size 20 mm, with the
gradation and curve as shown in Table 1 and Figure 1 respectively.

Fine aggregate :  Natural river sand, with the gradation and curve as shown in
Table 2 and Figure 2 respectively.
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DESIGNTIONS OF CONCRETE MIXTURES USED :

PC 1 Test batch of control mix or plain concrete without concrete admixture by using
cement 350 kgfcu.m of concrete with W/C Ratio = 0.59

HF 1 Test batch of concrete mixed with HYDRAPLAST SUPER M Concrete

Admixture 1.25 % by weight of cement, using cement 350 kg/cu,m of concrete
with W/C Ratio = 0.35

TEST PROCEDURES AND STANDARDS USED FOR TESTING :

Test Procedure Standard
Slump of concrete ASTM C143
Unit weight of concrete ASTM C138
Making and curing of concrete ASTM C192
Compressive strength of concrete cylinders ASTM C39
Gradation of aggregates ASTM C136
Specific gravity and absorption of coarse aggregate ASTM C127
Specific gravity and absorption of fine aggregate ASTM C128
Initial and final setting time of concrete mixes ASTM C403
Stiffening setting time of concrete mixes BS 1881
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TEST RESULTS

TABLE 1 GRADATION OF COARSE AGGREGATE (CRUSHED LIMESTONE)

Sieve Size % Passing Sieve
1" (25.00 mm) 100.00
34" (19.00 mm) 98.00
172" (12.50 mm) 52.00
3/8"  (9.50 mm) 34.00
No. 4 (4.75 mm) 10.00
No. 8 (2.36 mm) 0.30

Note : The specific gravity of the coarse aggregate (SSD) is 2.65
The effective absorption of the coarse aggregate is 0.65%

TABLE 2 GRADATION OF FINE AGGREGATE (COARSE SAND)

Sieve Size % Passing Sieve
3/8" (9.50 mm) 100.00
No. 4 (4.75 mm) 98.00
No.8 (2.36 mm) 84.00
No.16 ( 1.18 mm) 65.00
No.30 ( 0.60 mm) 51.00
No.50 ( 0.30 mm) 17.00
No.100 (0.15 mm) 510

Note : The specific gravity of the coarse sand (SSD) is 2.60
The effective absorption of the coarse sand is 0.86%
The fineness modulus (F.M.) of the coarse sand is 3.09
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TABLE 3 MIX PROPORTIONS OF CONCRETE MIXES

Mix | Admixture Mix proportion for a cubic meter, (kg)
(Dosage : in
No. | % by weight R+3| &/ R/ W/C | Cement | Sand | Rock | Water
Of cement IC | R+S | R+5 [ Ratio] (C) | (S)" | (R)* (W)
PC1 | NIL {PLAIN) 509| 044 | 056|059 | 350 780 | 1,000 ( 205
HYDRAPLAST
HF1 | SUPERM 563| 044 | 056|035 350 858 | 1,114| 122
(1.25%)
Note : "The figures of weight of coarse sand and 20-mm rock used in
concrete mixes are shown in water absorbed condition (SSD).
TABLE 4 PROPERTIES OF WET CONCRETE MIXES
Mix Admixture |Slump Wet Conc. | Air | Water Setting time
{(Dosage : in Density | Temp. | Cont | Redtn. (hour : minute)
No. | % by weight (kg/ (deg.
Ofcement) |{em) | cum) | C.) (%) | (%) | Stiff | Initl [ Final
PC 1| NIL (PLAIN) |10.00| 2,335 30 070 000 |213 | 3.17| 4.28
HYDRAPLAST]
HF 1| SUPERM |11.20| 2,420 31 1.10 | 4068| 2.04 | 2.55| 3.55
(1.25%)

Note : The room temperature is between 28 degrees celsius.
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TABLE 5 SLUMP LOSS IN CONCRETE MIXES.

Elapsed Time, Slump Loss of Concrete Mixes, (cm)
{minutes) PC1 HF1

0 10.00 11.20
15 7.30 8.80
30 5.20 6.20
45 2.30 3.10
60 1.10 1.50
90 0.00 0.00

TABLE 6 SETTING TIME OF MIX NO. PC1 (PLAIN)

Date : March 3, 1999,

Mixing time started : 09.00 hr.

Observed| Elapsed Time, | Needle| Penetration force, | Average Average
Time, Area, [{[2)) Force, Resistance,
Test Test Test

(hr:min) | {hr:min)| (min) | (sq.in)| No.1 No.2 No3| (lb) (psi)
09:00 00:00 0 0 0 0 0 0 0
11:15 02:15 | 135 1 73 71 71 72 72
11:30 02:30 | 150 112 61 60 62 61 122
11:45 02:45 | 165 1/4 40 3@ 38 39 156
12:00 03:00 | 180 | 110 | 29 28 30 29 290
12:15 03:15 | 195 | 110 | 50 43 48 49 490
12:30 03:30 | 210 1710 101 99 100 100 1000
12:45 0345 | 225 1720 | 74 7% 72 74 1480
13:00 04:00 | 240 1/40 | 53 51 52 52 2080
13:30 04:30 | 270 1/40 102 99 101 101 4040

Note : The stiffening set is 2 hour 13 minutes.
The initial set is 3 hour 17 minutes.
The Final set is 4 hour 28 minutes.
The temperature of the concrete mix is 30 degrees celsius.

5
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TABLE 7 SETTING TIME OF MIX NO. HF1

Date: March 5, 1998. Mixing time started : 09.15 hr.
Observed| Elapsed Time, | Needle| Penetration force, | Average Average
Time, Area, {Ib} Force, Resistance,
Test Test Test

{(hr:min) | {hr:min)| (min) | (sq.in) | No.1 No.2 No.3| (lb) {psi)
09:15 00:00 0 0 0 0 0 0 0
11:15 02:00 | 120 1 65 65 65 65 65
11:30 02:15 | 135 142 42 43 42 42 84
11:45 02:30 | 150 1/4 70 70 70 70 280
12:00 02:45 | 165 110 | 51 52 51 51 510
12:15 03:00 | 180 | 110 | 81 81 82 81 810
12:30 03:15 | 195 1/20 | 64 64 63 64 1280
12:45 03:30 | 210 1720 | 9 91 89 a0 1800
13:00 03:45 | 225 1140 | 74 74 73 74 2960
13:10 03:55 | 235 1/40 100 101 98 100 4000

Note : The stiffening set is 2 hour 04 minutes.
The initial set is 2 hour 55 minutes.
The final set is 3 hour 55 minutes.
The temperature of the concrete is 30 degrees celsius.
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TABLE 8 THE AVERAGE COMPRESSIVE STRENGTH OF CONCRETE CYLINDERS

MIX | Admixture The compressive strength of concrete cylinders of size 15 cm
{Dosage : in in diameter x 30 cm in height at different ages, kgflcm?
No. | % by weight
of cement) 24 hours 3 days 7 days 28 days
NIL 102 164 228 295
PC1 (PLAIN) 100 165 229 282
90 170 227 282
Average 97 166 228 286
HYDRAPLAST] 255 395 470 535
HF1 | SUPERM 260 382 460 515
(1.25%) 260 378 455 532
Average 258 385 462 527
Note :

The nominal size of the concrete cylinder is 15 centimeter in
diameter by 30 centimeter in height.

The compressive strength is calculated from the cross-section
Area of 176.72 cm®
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TATLE 9 THE COMPARISON OF TEST RESULTS WITH THE ASTM STANDARD

a. Allowable of setting Times Deviated from Control :

Mix| Admixture |ASTM Initial Set Initial Set | Final Set Final Set
(Dosage :in | C494 | ASTM C494: [Actual ASTM C494 | Actual ;
No.| % by weight | TYPE (hour : (hour : (hour : {hour :
of cement) minute) minute) minute) minute)
HYDRAPLAST] Mot more than| 0 hour |Not more than | 0 hour
HF1 SUPERM F  |1:00 hour earlier 30 minutes|1:00 hour earlierl 40 minutes
(1.25 %) nor 1:30 hours earlier. |nor 1:30 hours | earlier.
later. later.

b. Minimum compressive Strength in percent of Control.

Mix | Admixture JASTM | Age 1 day Age 3 days | Age 7 days | Age 28 days
(Dosage :in |C494 | ASTM C494 | ASTM C494| ASTM C494| ASTM C494

No. | % by weight [TYPE :| (125%) (125%) (115%) {(110%)
of cement Actual : Actual : Actual : Actual :
HYDRAPLAST]
HF1| SUPER M F 266 232 203 184
(1.25 %)
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Aslan Institute of Technology

DIVISION OF STRUCTURAL ENGINEERING AND CONSTRUCTION

Following are rosults of test of one sample of "TPI’ Poriiand Cement Type il which is contained
in the sealed plastic bag ebout 10 kilograms. It was given by the “TPl POLENE COMPANY LIMITED®, on
March 24, 1993 to determine the physical properties in accordmice with ASTM Standard C160.

The tests are canled out by using the ASTM Slandard Method for Testings. The tests for the
physical requirements are as shown below.

FINENESS Spacific_surfase :
Air permpabllity test (Blaine), cm2/g - 4,200 cm2/g

SOUNDNESS _ Autoclave _expansion, % : ' = 001 %

TIME_OF SETTING Vical testing method :

Intial (minimum 45 min.) = 1 hr. 20 min.

Final (not more than 3 hr) = 4 hr. 00 min,
COMPRESSIVE STRENGTH :
ASTM C 109 Use 50-mm morar cubes .

At age

1 day in moist air 1  day = 314 kg/em2
1 day in molsl air, 2 days in water 3 days = 414 kg/cm2
1 day In moiet air, 8 days in water 7 days = 508 kg/em2
1 day in moiet air, 27 days in water 28 days = 634 kg/em2

it passed the test and in aceptable in accordanc with ASTM C 150.

.:*’{:‘;;:;%

&

i A P
i‘z‘as i

'M’W

WA

b

Chalal Choeypunt
Senior Laboratory Supervisor

~

N

April 29, 1993.
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Tm“‘é%ﬁ Round Bars

manidunan
Yuloluncunwwnnan 40 U
INsSVCEBOIdU IUUIKaN N1 Aanau
manigunan [Round Bars]
uSEn mm ada (Us:nAlng) Bia (UML) WAAINSNIZUNAUMULNGSTIU LON.20-2543.
BuArumw SR24
Chemical Composition (%) douus:neumoindidodinsrvinwaarinm Tuiiusosa: (laathmtin)
Bunrumw msuou Banou swomia woawosa hutu
Grade Carbon Siligon Manganese Phosphorus Sulphur
SR24 0.280 - > - 0.058 0.058
Mechanical Properties Aruaudamona
Aowdussudofioa AowdUESHD AowEa (Sosas) : S0l
ASIN (NNJ/AS.LUU.) (nn/as.uu.) Tudoans
Bunoumw Iudeandh ludoand udialio (o) 2
Grade Yield Strength  Tensile Strength Elongation Bending Angle m
not less than not less than not less than Diameter
(kgf/mm.%) (kgf./mm.) {kgf/mm.) of Mandrel
3 3 wrhvoouuna
SR24 24 39 21 180 duwhuuanansy
3 times of diameter
Nominal Sizes and Unit Weight vwinanasthAuns:y
Bouuna (T0)) uoasy (NN wuninthda (os.su.)
Designation Designation Diameter (mm.) Unit weight (kg./m.) Cross Section Area (mm
RBS 6 0.222 283
RBS 0395 503
RBY 9 0.499 633
RB10 10 0616 785
RB12 12 0.888 1131
RB15 15 1.387 176.7
RB19 19 2228 2835
RB22* 22 2984 3801
RB25 25 3.853 4908
“10uAUAMEOWIRL/ Special Order

TATA STEEL (THAILAND) PUBLIC COMPANY LIMITED
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{1‘; Deformed Bars

manUedoy
nCancunmuwaduinalulad
s:Oulanoin M ada
manuesay [Deformed Bars]
USEn mm ada (Usanding) Svia (Ume) waanSndosos ULISTIU LoN. 24-2548
BufRtuMw SD30 SD40 SD50 uanWwed 10 . 1a: 12 U,
Chemical Composition (%) douus:noumoinidoSinserAvinwaarinu Tuifiusosa: (Tasathrdin)
Buncumw msuou msuou + (suomdave) nuomda woawosa iU
Grade Carbon Carbon + Manganese Manganese Phosphorus Sulphur
SD30 027 050 8 005 005
SD40 g 055 1.80 005 0.05
SDS50 - 060 1.80 005 005
Mechanical Properties Aruausamona
BuACUMW AOWAILISOAONOG  AOWAILISOGD AOWEQ (Soe) msnaaoumsdalfoidu
Grade ASIN (NN/AS.UU,) W.) Tudoeno
P Ll 2 yudaldo (eom)
Yield Strength  Tensile Strength  Elongation not less Bending Angle m’
not less than not less than than (%) Diameter
(kgf./mm2) (kgf./mm.) of Mandrel
3 & 4 ihuoouna
SD30 30 49 17 180 uwhunuanansy
3.4 times of diameter
5 wivoduna
SD40 40 57 15 180 AuwhunuENaS1Y
5 times of diameter
5 5a 6 rhouoouna
SDS0 50 63 13 920 EuwhunuEnanosy
5.6 times of diameter
Nominal Sizes and Unit Weight vinanasthmtins:y
Bouna uoasy (nNAU) wurinthda (os.uu)
Designation Designation Diameter (mm.) Unit weight (kg/m.) Cross Section Area (mm?)
086" 6 0222 283
pes 8 0395 503
DB10° 10 0616 785
DB12 12 0888 - 1131
DB16 16 1578 201.1
D820 20 2466 3142
D822’ 22 2984 380.1
25 3853 4909
0e28 28 4834 6158
D832 2 6313 8042
D836’ 36 7.900 10179
D840 40 9865 12566
*i0ugudidowiru/Special Order

TATA STEEL (THAILAND) PUBLIC COMPANY LIMITED
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wownnnwnsunnsigo _

Extra load [ l
TATA TISCON S super ductile 50 - < Seismic Grade
H

40" = Absorb more energy

u--..-.l----’

H 30 A |<—Normnl Grade —.'

r Normal load 1 3
apt = Absorb energy
SD40 normal grade
= 10 /
II.'III:IICIIIIIIII o -
0 10 20 30 40 S0 60 70 80

Elongation (mm)

fy RiunhMIseNuUL

31 97 Yield Strength
sdoibifamegeyde
ngth hifeuuaTes
Agenimdninaming
[fnndmdn
POUAMANIY
wldaniu

wandululassaieims uFunnalisunteandiunds sesinmy vwhidusnundneslanafotmnusndugedense Wity
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TATA TISCON $ Super Ductile rebar properties

nm finnew iea quiled dnlnd unmauunmumm;wmnamuum'winul’uﬁ"mund’un:mauuuunu‘lm“nnqTan
(MK U8) iquu'h'lﬁfnu.muunmi’wmthm*mnnmnuen Wy uneududulug annay u?ﬂaaum.uamntuun
Tmenhqmmn.lﬁi’umwd’ummua.uaanﬁumnuwu

A TISCON S Super Dugctile) rebars vs Internationall Spees

TATA
BS-4449 AUS/NZ TISCON S
Propecties | ASTMA 708 B500C 4671 - 500E
oo ooacsfesalobaud SD40
SUDr cuctie
Yield Strength =
420 500 500 390
(Min)
Yield Strength
540 X 6800 X
(Max)
Ultimate Tensile
880 X % 560
Strength (Min)
Total 10-12% X X 8 Effect of Inertia in a building
Elongation (Min) cepencing on sze e when shaken at its base

u s uundussfieuntidlvn ﬁualﬁﬁunummﬁnw‘&a{migd
Fuwdnsiiadedes SD40 uildanalrzlomisdnannludnanuiiula
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iranidudosod mm Aanou 1oa sUilos dnlna Go1kuId Insa SD40
yunadoid 10, 12, 16, 20, 25, 28, 32 na: 40 uu. laglnowend 10 na: 12 Wwas

iduwhuguanane (Uu.) uoasy (nn./uu.) Wuinthda (as.uw.)
Designation Diameter (mm.)  Unit Weight (kg./m.) Cross Section Area (mm.")

10 0616 785
12 0.888
16 1578
20 2466
25 3853

28 4.834

IFanidudodod MULIasSTu uon. 24 - 2548

USHN 18U.N.1I08. adansu DiNa (umsu) USEN IKANNoaswasnLy Dia USEN IKanasnL (2001) Siia
Aavlsooiu: =g 351 nmona 1 naolsooiu: CATNSSULIUCTW o7 fidolsoou: At 11

USUN NiMm ada (Us:nalng) 9ina (UrkRisu)
21IMSSaIMDI00s 2 U 20 1aun 555 nuuwkalgsu HU2VOAYNS 1Wavaons nnu. 10900
Ins. 66-2937-1000 N1Wns 66-2937-1223 www.tatasteelthailand.com
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ﬂ"' TATA GROUP .

TATA The Tata Group is one of India's largest and most'gespected business conglomerates.
e The Group employs more than 200,000 people. The Group's 28 publicly listed enterprises-
TATA STEEL including stand out names such as Tata Steel, Tata Consultancy Services, Tata Motors

and Tata Tea — have a combined market capitalisation that is the highest among Indian
business houses in the private sector, and a shareholder base of over 2 million,
The Tata Group has operations in more than 54 countries across six continents and its
companies export products and services to 120 nations.

TATA STEEL

Established In 1907, Tata Steel is Asia’s first and India’'s largest private sector steel
company. It's products are targeted at the quality conscious auto sector and the
burgeoning construction industry. Tata Steel is among the lowest cost producers of steel
in the world. Its captive raw material resources and the state-of-the-art 5 million tonne
per annum plant at Jamshedpur. in Jharkhand State. India give it a competitive edge.
Tata Steel has included in its fold NatStee! Asia with 2 million tonne capacity and
Tata Steel, Thailand (previously Millennium Steel. Thailand) with 1.7 million tonne capacity
creating a manufacturing network in eight markets in South East Asia and Pacific rim
countries.

NatSteel Asia

With more than 3.000 employees in seven countries and counting. NatSteel
Asia is one of the largest steel producers in the Asia-Pacific. ’

As a wholly-owned subsidiary of Tata Steel. NatSteel Asia harnesses Tata
Steel's extensive resources to provide an integrated value-chain of customised
steel products and services across Asia. At the forefront of the Asian steel market,
NatSteel Asia produces more than two million tonnes of premium steel products
for the construction industry in the region. through its operations in Singapore.
China, Thailand. Vietnam, Malaysia. the Philippines and Australia. The Siam
Industrial Wire (SIW) in Thailand and Wuxi Jinyang Metal Products (WJMP) in
China are part of the NatSteel Asia Group.

Its flagship plant in Singapore also serves as the group's Asia Pacific hub.,
providing research and development, engineering consultancy, logistics,
procurement and other support senvices. With more than 40 years of industry experience, &
NatSteel Asia is poised to fulfill its vision of becoming a world-class and ==,
well-admired regional steel group.

The Siam Industrial Wire Co., Ltd (SIW)

SiW, a member of NatSteel Asia. is one of the largest manufacturers

of prestressed concrete products in the ASEAN region. SIW has an

annual production capacity of 180,000 metric tons. It manufactures

prestressed concrete strands, prestressed concrete wire, cold drawn

wire, hard drawn wire and welded wire meshes and distributes these
quality products throughout Europe. Oceania. Middle East. America,
Africa and Asia.

SIW products are made of prime quality raw materials and by superior
production technology. Each of the finished goods is manufactured
well in accordance with the latest versions of major international
standards. SIW products have been tested and accepted by woridwide
accreditation Institutes and laboratories. All distributors and end
customers will undoubtedly have confidence in and will be impressed
TR RE— with SIW's consistently superior wire technology and its reliable
" 54 - : business approach
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Adhering to the company's philosophy to make and bring quality to customers. SIW selects only the most
reliable raw materials and uses the best technology in the whole production and quality control process.
Emmxnmmmmwamwmsmmmxmmmwmmmmm
laboratories such as Instron of Singapore and ACS of Australia. SIW was the first Thai steel wire manufac-
turer to eam the ISO9001 : 2000 certification for its high standard of overall quality management and was
the first Thai steel wire producer to have received ISO/IEC 17025 from the Thai Industrial Standard Institute
(TISI). SIW has been accepted by the National Association of Testing Authorities, Australia (NATA) as an
accredited laboratory for mechanical testing.

ZIN
° \V IA'I'A
80 ol _.,: . 2 *‘; e

International Approval

SIWisaccemodwoddwidetowpptynsqwlkypwducuwmnyprobctsmmnmecmmm
mws-mm-tmwmmmmwmmmwmcmmdbﬁm.m
mwmwumwmwmmmm.mcmmmwm.wmdm
have been approved by many institutes and countries such as

¢ ODMR(Queensiand Department of Main Roads. Australia) as the registered PC Strand supplier

* Portugal. Switzerland and Czech Republic as the homologated supplier of PC Strand

* Japanese Industrial Standard. JIS G 3536 as the approved supplier for PC Strand and ' Wire
ApartfromnscapammytoprodueeawldevwieﬁesofsWnGandwkeproduculnaccadmoeto
thwmmdaSMcandsouodwespeddmmmmdmtomWsmuk&

ments.
@ o BE @ e nzsy

Environmental and Social Awareness

SIW is concemed for the environment and society. Environmental responsibility is one of our key commit-
ments, SMWMCM-TWPMWMMMMWWWTW
SystemtoprevemaocidemalpolbﬂmWeoonservedecMe:tybyusm ¥ ature

SdenceTecMologymEnvimmnwss mmmﬁmnummmwhm
received ISO 14001:2004.

L
4

Health and Safety Awareness

SMmoognisesﬂnhwtameofhwmwwety!aﬂwwdl-bdngofm«nploym.Heanhandeafoty
mwwmybmdwmpmw'scmm.TomMmmmunhmhmd
standard. we are fully certified by OHSAS 18001 1999 for Occupational Health and Safety Management
System.

S

-

AL

72y
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PC STRAND
B0 ——————=——= ==

@93 -160 mm.

Low Relaxation Pre-Stressed Concrete Uncoated 7-Wire Strand
SIW PC Strands have been granted the Thai Industrial Standard. TIS 420 by the Ministry of Industry and are
manufactured in accordance with AS/NZS 4672 . ASTM A416A. BS 5896, JIS G 3538 and pr EN 10138-3.
SIW also produces special-grade products according to customer’s requirements.

Major applications

Pre-stressed concrete Girders

Bonded post-tensioned fiooring systems
Hollow-core slabs

Ground and Rock anchors
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PC STRAND

LOW RELAXATION

@ THE SIAM INDUSTRIAL WIRE CO., LTD.
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Low Relaxation Pre-Stressed Concrete Single Wire "

SIW PCiWires have been granted the Thai Industrial Standard, TIS 95 and are manufactured in accor-
dance with ASTM A421. JIS G3536. AS/NZS 4672, BS 5896 and pr EN 10138-2, SIW also produces
special grade products according to customer's requirements

Rior asacations sy iR
Pre-stressed concrete piles & pipes D e e B BB et
Electric poles (2-faced) oval indent D4a-6 mm
Hollow-core slabs B e ————————
Railway sleepers (4-faced) oval indent @7-9 mm
Concrete panels for pre-cast segments e At s e P s e e e et s i

Ground and rock anchors chevron indent @ 4-9 mm
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PE UNBONDED STRAND

e e e s
¢12 7-15.7 mm,

Low Relaxation PE Extruded Strand
SIW Unbonded PC Strands are bare strands coated with grease and polyethylene, Mechanical properties
of the bare strand are the same as PC Strand which is manufactured in accordance with AS/NZS 4672,

ASTM A416. BS 5896. JIS G 3536 and pr EN 10138-3 . SIW also produces special grade products
according to customer’s requirements

Major applications

Unbonded post-tensioned flooring systems )

Subway Tunnels

Ground Slabs
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COLD DRAWN AND HARD DRAWN WIRE

Cold Drawn and Hard Drawn Wire for Reinforcement Concrete

Cold Drawn Wire has been granted the Thai Industrial Standard. TIS 747 for plain type and TIS 943 for
deformed/ribbed type and is manufactured in accordance with ASTM AS82(plain type). ASTM A 496
(deformed/ribbed type). BS 4482, AS 1303 and AS/NZS 4671 Hard drawn wire is manufactured in
accordance with ASTM A648

Both cold drawn and hard drawn wire can also be
produced according to customer’s special requirements.

Major applications

Wire meshes
Water pipes
Steel stirrups
plain @28 125 mm.
deformed ¢4_‘2 mm
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WELDED WIRE MESH

Welded Wire Fabric :

SIW welded wire mesh has been granted the Thai Industrial Standard, TIS 737 iqy plain type and TIS 926 for
deformed/ribbed type. and is manufactured in accordance with ASTM A185 (plain type). ASTM A497
(deformed/ribbed type). and BS 4483. Welded wire mesh can also be produced in accordance with
customer’s special requirements.

SIW welded wire Mesh greatly reduces placing time. manpower. and save considerable construction cost.
Moreover, the deformed/ribbed wire mesh increases bonding strength between concrete and ribbed
surfaces of wire up to 3 times more than ordinary smooth wire mesh, This enables more tolerance and
durability to constructions.

Major applications

On ground slabs

Pavements

Box culverts

Bottom mesh on post-tensioned floors

Made to order

e T S e R e

ROUND |DEFORMED | CROSS WIRE | LINE WIRE SHEET ROLL
4-12 4-12 10-50 10-50 1-35 1-12 50

fine wire spacing

mesh width

126



—— L P N P ——

SlW‘spackagingisknownasoneofthebestintheindustrybecauseofitssmngemmmmalsdemionand
packing expertise, 3

With layers of high-density polyethylene (HDPE) and plastic films on PC wire, PC strand. cold drawn and
hard drawn wire, corrugate paper on Unbonded PC Strand. outer SIW-logo label and identification labels.
the product is well protected from damages and humidity. An exterior tag briefly describes each coil's
important details such as coil number. weight, and production date. These allow users to easily store,
identify. acquire, distribute or trace back in the future. The coil Is secured onto wooden pallets with eye-to-
side (eye horizontal). or eye-to-sky(eye skyward) settings. or without pallet depending on customer's
requirement.

PC STRAND (EYE HORIZONTAL)

4
-
i

PC STRAND (EYE SKYWARD)

PE UNBONDED STRAND

600-2.400

‘12
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SIW's products have been widely used in almost every region of the world, including ASEAN countries and
the rest of Asia. the Middle East. Oceania. America. Africa and Europe. Many well-known post-tensioning
contractors and pre-cast manufacturers have selected SIW as their top approved supplier, With its superior
and consistent quality, a large production capacity combined with a fast and flexible delivery schedule. SIW
has gained widespread acceptance and has received awards both locally and internationally

SIW provides personal and quality service to all our customers. We customize our sales and technical
activities to meet their needs. paying close attention to their requirements and meeting their expectations
throughout the entire process.

Major Projects:

Domestic

Overseas

e | o EPU L PR —

1. BTS Skytrain : Bangkok.
2. Suvarnabhumi Intemational Airport
3. Industrial Ring Road & Bridge. Prapradang
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THE SIEMINDUSTRIBL WIRECD., LTD

Phone
Fax
E-Mail

Website
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IRE40-IRE48-IRE57 - IRE 65

High Frequency Internal Vibrators

Your Advantages

i n the lirst place the efliciency of a
~ hand-guided compactlion machine

depends on its performance. The
acquisition cosls. alone are sec-
ondary.

A reduction of cosls can only be
oblained by the high periormance
of the machine entailing a cut in

.working hours because labour and

incidental labour costs are the most
expensive faclors.

The Internal Vibrators of the
IRE-serie. reduce these expenses
considerably by means of their high
compaclion performance.

Our Technology

O High electric capacity due to
large'motor volume

.2 Low abrasion due to specially
hardened vibrator head

O Oil lubrication guaranlees easy
starting even at low temperatu-
res as well as optimum lubri-
calion

O -Constant speed therelore high
centrifugal force under load

O.Vibralion-resistanl' high tem-
Perature winding (180°C), win-
ding grade H
Individual repairs are possible
Proteclion hose 4 m long and
Supply cable 15 m long are in-
cluded in delivery

@ 15mcave

@ Stim switchbox

Fig. thows IRE 57

@ < mproteciion hose

@ Heavy-duly winging

® Large motor
volume

® Oit lubrication

Scope of Delivery Model Ref.-No.
High Frequency Internal Vibralor

each one with 4 m protection hose,

swilchbox, 15 m cable, CEE plug

and inslruction book

40 mm with oil lubrication IRE 40 * 1100
@ 48 mm with oil lubrication IRE 48 * 1050
@ 57 mm with oil lubrication IRE 57 * 1120
2 65 mm with oil lubrication IRE 65 1410

" Also available with 0.8 m protection hose and operaling handle.

See product olfer no. 124,
For accessories see overieal
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‘Ceessories (not included in delivery)

Model Rel.-No. WACKER, in your direct vicinity:
B.ctor head @ 4o mm IR 40 3250
‘ibrator head @ 48 mm IR 48 3270
**lor heao @ 57 mm IR 57 3290
10r head @ 65 mm IR 65 3450
2 nose cap (or IRE 40 0064369
‘ubber nose cap lor IRE 48 0068405
f nose cap for IRE 57 0084371
B nose cap for IRE 65 0064373
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v Technical Data
'.Pl:a\r'ietary.Cc;ﬁnfgrcurrént Mixer paMm | 750 | 1500
i Dry filling capacity output per batch, compacted L | 750 | 1500
"Fresh concrete o L 500 | 1000
_1-' Mixer drive motor = kW 18" 45
Mixing'sfars = = nos | o1 2
j'a Mixing shcﬁelé.fmfﬁging star " nos 3 2
Side scraper nos T 2
:"' Speed of rotor ¢ pm | 146 9.8
' _Soeedof mixingslars " | rpm | 426 35.1
. .Q'ty of waler soray nozzles nos . & 8
3 | Weight of mixer - Kg 2950 | 4500
™ Skip Hoists pam | 750 | 1500
_Dry fiiling czoacity ' C . L ‘750 | 1500
= Max. filling weight ' ’ Kg | 1100 | 2200
K Hoist drive motor kW - 7,5 15
r Speed of hoist Uo/down m/sec| 04| 04
_ Dia. of hoisting cable mm 10 10
= T '
' .
m
. .
- . . .
_J- [om— . _: . " R o . . : .
1 . = R L . : :"i-na_ — -_:; -
) . ) o ) ' PR _' - —
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Reference no. CLC- 1-59 Page | of 2

FACULTY OF ENGINEERING
% CHULALONGKORN UNIVERSITY
="
.

CALIBRATION OF LOAD CELL

Specimen from : Wi .4 lo.nouniagammnssy Siin Date: Janwary & 2016
16 1.4 A W20M510 0. Huown 9. T3zyd Calibrated by : o WAl Nm
Description : Load cell no. 2237470 " (Assoc. Prof. Dr. Sorawit Narupiti)
Maximum capacity 60 kN
Specimen received on :  January 7. 2016
Testing machine - Amsler No. 357/26 (20-ton capacity)
Test results ©
(The test results are good only for the specimen tested and for the range of the specified calibrated load.)
Gauge Reading Calibrated Load (kg) Remark
(kN) Reading | Reading 2 Average Reading
s 520 $20 520
10 1.050 1.050 1,050
15 1.550 1,550 1.550
20 2,060 2,060 2.060
25 2570 2,570 2,570
30 3.100 3,100 3,100
35 3,600 3,600 3,600
40 4130 4130 4130
45 4720 4720 4720
50 5240 5.240 5240
55 $.780 5,780 5,780
60 6.360 6,360 6.360
Additional remsark :

Z

(Assoc. Peor Dr. Tirawat Boonyatos)

On Behalf of

Head of Civil Engineering Dspammnent

CHULALONGKORN UNIVERSITY Depar of Civil Engincering. Faculty of Engincering

Phayathai Road, Path Basgkok 10330 Tel : (662) 218-6567 Fax : (662) 218-6567
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Reference no. CLC- 1-59 Page 2 of 2

73;.'?% FACULTY OF ENGINEERING
7/ 'E§ CHULALONGKORN UNIVERSITY
S CALIBRATION OF LOAD CELL

Specimen from : U3 ¥ N 1. 3. 0.ADUATAQAMIMNIIL 1A Date : January 8, 2016

1/6 1.4 9. HIUNTIW D, MUDIIA 9. T3Y3 Calibrated by : i Noay ~

Descriptions : Load cell no. 2237470 (Assoc. Prof. Dr. Sorawit Narupiti)

Maximum capacity 60 kN
Specimen receivedon:  January 7. 2016

Testing machine : Amsler No. 357/26 (20-ton capacity)
-
i

7 e T S e EoH
| \ H i ! \ '
i { H ' i } H
{ \ ‘ H H H H
| { : ! ' H
| { i t 4 H

! H H H
| i 1 1 H

6000 F--dm-sieactondonctncctomsmnndassbeaan 5 &

| H }

H ' 1
| ! !
! . .

oty
‘
N
\
\
i
'
'
\
PN ST -

I i
{ 34000 T g -3 am i
'3 | . ' i
| 8. | s 5 é i
;, gaooo e 808 YN N CRC AP (S O S OO B . S0 S0 O A ; i i
L e e e + : -
| 1000 fe-eereiemienies odsectontbredoretonhasdoont capondoreivatodbontsentasatosterefonshs siesorosependeordeofindenionet
| | | | |

Gauge Reading (kN)

Equation for Calibrated Load

Y=AX+B Loading

Y = Calibrated Load (kg) A= 105.7
X = Gauge Reading (kN) = -44.55
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Reference no, CLC-2/59 Page 1 0f2

S5 FACULTY OF ENGINEERING
%i% CHULALONGKORN UNIVERSITY
LA\

S CALIBRATION OF LOAD CELL
Specimen from : u3an 1%, lo.nouniagammnisy Hifa Date: Janvary 8, 2016
16 3.4 2.910N310 0. HuouA ¢, w323 Calibrated by : o ranet  Nonuin
Description : Load cell no. 2006280 (Assoc. Prof. Dr. Sorawit Narupiti)

Maximum capacity 180 kN

Specimen received on @ January 7. 2016
Testing machine Amsler No. 357/26 (20-ton capacity)

Test results

(The test results are good only for the specimen tested and for the range of the specified calibrated load.)

Gauge Reading Calibrated Load (kg) Remark
(kN) Reading | Reading 2 Average Reading
10 1,150 1,150 1,150
20 2200 2200 2200
30 3,190 3.1% 3.1%
40 4240 4240 4240
50 5260 5.260 5,260
60 6320 6,320 6320
70 7320 7320 7.320
80 8420 8420 8.420
90 9,420 9,420 9420
100 10470 10470 10,470
110 11.510 11.510 11.510
120 12,560 12,560 12.560
130 13.650 13,650 13,650
140 14,650 14,650 14,650
150 15,650 15,650 15,650
160 16,740 16,740 16,740
170 17,740 17,740 17.740
180 18.740 18,740 18,740
Additional remark :
7

7

7
(Assoc. Prot. Dr. Tirawat Boonyatee)
On Behalf of
Head of Civil Engineeriag Departnant

CHULALONGKORN UNIVERSITY Department of Civil Engineering. Faculty of Engineering

Phayathai Road. Pathumwan, Basghok 10330 Tol  (662) 218-6367 Fax : (662) 218-6467
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Reference no. CL.C-2/59

7oy

FACULTY OF ENGINEERING
CHULALONGKORN UNIVERSITY
CALIBRATION OF LOAD CELL

Specimen from : U3¥HN #.3.l0.AoUningamMns s1 SR

16 4.4 9. WIN510 0. HUBINA 9, WIS

Descriptions :

Specimen received on :

Testing machine :

Load cell no. 2006280

Maximum capacity 180 kN

January 7. 201

6

Amsler No. 35726 (20-ton capacity)

Date : January
Calibrated by :

Page 2 of 2

2016

3 )’v—\/ ~ vy v

(Assoc. Prof. Dr. Sorawit Narupiii)

|
; 20000 T-7 - T T ry
}.4- ..........
i Z
R 8 0 2O 0 ! i G 1 e S 2
FrEEEe EEE b |
{ - i i | s
s | z SSRESISIITIRTSI
0 20 40 60 80 100 120 140 160 180 200
Gauge Reading (kN)
Equation for Calibrated Load
Y=AX+B Loading
Y = Calibrated Load (kg) A= 103.8
X = Gauge Reading (kN) B= 93.20
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AlT

Asian Institute of Technology

Doc. No. S0053-16

Km. 42 Paholyothin Highway, Klong Luang, Pathumthani, Thailand 12120

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

TYPE OF TEST:
TEST SPECIMEN:

CLIENT:

DATE OF TEST:
TEST MACHINE:

STRUCTURAL ENGINEERING LABORATORY
STRUCTURAL ENGINEERING FIELD OF STUDY
SCHOOL OF ENGINEERING AND TECHNOLOGY

CALIBRATION TEST

The testing machine consists of the hydraulic pump of serial no. 441002 fitted

with the " PTS " pressure gauge of serial no. 441001 having a maximum capacity

of 2,000 kN.

P.C.. CONCRETE INDUSTRY CO., LTD.

January 18, 2016

The 3000-kN Load Column serial no. T430 300 E826, fitted with a 0.001 inch.

dial gauge manufactured by the “"Macklow-Smith Instruments"” was used for
the calibration test.

TEST RESULTS:

Gauge Actual Load Readings (division) Actual Actual Remarks
Reading Test Test Test Average Load Load
(kN) No. 1 No. 2 No. 3 (kgf) (KN)
0 0 0 0 0.00 0 0.00] The specimen was calibrated in the
200 116 116 116 116.00 23,541 230.88|range of 200 to 2,000 kN.
400 216 216 216 216.00 43,587 427.45| The calibration equation should be
600 314 315 315 314867 63,477 622.50|used in the calibration range only.
800 413 414 414 41367 82,245 806.56
1,000 512 513 512 51233 101,862 998.94 kgf = kilogram - force
1.200 610 610 610 610.00 121,192 1,188.51 kN = kilo - Newton
1,400 708 708 708 708.00 141,024 1,383.00 1 kN = 101.97 kgf
1,600 807 808 808 807.67 160,876 1.577.68
1,800 908 908 908 908.00 180,688 1,771.97
2,000/ 1,010 1,010 1,010 1,010.00 201,679 1,977.83
Note:  This report certifies the adequacy and representative character of the test sample(s) only.
CALIBRATION CURVE OF
THE TESTING MACHINE GAUGE NO. 441001 THE CALIBRATION EQUATION:
Actual Load, kN
= Gauge Reading, KN x 0.9645 + 37.5599
200,000 / Actual Load, kgf
/ = Gauge Reading, kN x 98.3520 + 3,829.9878
['% /
Q 160,000 TESTED BY: MR. PRATUANG R. 1775
a
g / CHECKED BY: MR. EKKACHAI Y
S 120,000 7 \
2 APPROVED BY:
B i
o 80,000
< / (‘ﬂ
40,000 // j )
= rol-
0 PROFESSOR PEN
0 400 800 1,200 1,600 2,000

GAUGE READING, KN

FIELD COORDINATORS
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- Lumlookka Bridge , Department of Highway.
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- Track Doubling Project Section Chachengsoa — Lamchabang ,

State Railway of Thailand.
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- New factory Thailand tobacco monopoly.
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