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Purpose &
Contents

This project develops phosphate-incorporated chemical admixtures and concrete
that exhibits three-hour maintenance performance in an extremely hot environment
and aims to expand into a global market that belongs to the extremely hot
weather such as southeast asia and the middle east with the Vietnamese market as
a bridgehead.

This study is conducted for the third year in total (33 months). In the first
year, we had developed a phosphate-introduced chemically compatible agent that
exhibits three hours of maintenance performance in an extreme environment and
conducted the stability of its pilot stage and the experimental verification in
accordance with quantitative target item in the extremely hot condition. In the
second year, we had verified the stability of new products and improved their
per formance and Performance verification and B/P and Mock-up tests are conducted
in Vietnam. In the final third year, the field application evaluation was
successful ly performed in Vietnam as well as Cambodia. The details and scope of
the study are as fol lows.

Annual Research scope Major Research Contens

* Vietnam chemical admixture market trend survey
m Target market research * Evaluating and characterizing the characteristics of
materials for concrete in Vietnam

*Setting up the estimation method for extremely hot
environmental simulation
- Simulation of the extremely hot condition of the concrete
evaluation room
- Ensuring high temperature condition of concrete
materials
* Concrete design for extremely hot condition
- Domestic formulation derived from Vietnam local

m Evaluation system

construction

- Setting up the
estimation
method for extremely hot
condition simulation

- Concrete design for
extremely hot condition

First formulation
year *Solving raw material supply problem for mass production
- Securing and applying raw material companies of
m Development of phosphate phosphate for mass production
chemical admixture *Pilot verification and formulation tuning
technology - Establishment of 200kg scale-pilot manufacturing
- Acquisition of raw condition
materials - Verification of performance using an extreme hot
- Pilot verification condition evaluation system
- Enhance product completeness through formulation
tuning

* Establishment of schedule or field trip and summer season
* Evaluation of B/P test and Mock-up

Pumpability verification

® Mass production * Verification of mass production and stabilization of mass
verification production
of new product - Establishment of mass production condition of 30 ton
Second * Selection of structural member
year * Design and performance evaluation of concrete
m Practical verification for| composition for members under extremely hot condition
localization in Vietnam *B/P verification for structural member
* Mock-up verification for structural member
* Pumpability verification
" Pioneering a full-fledged *Field application and marketing/starting business
market * Establishment of construction technology of developed
Third - Field application and
products
year market/sales

- Monitoring and securing D/B for application site

-E | ishment of ) .
stablishment o - Economic evaluation for developed product

construction technology




The core research results are the development of phosphate-introduced chemical
admixture, PFR3000 and the completion of wverification of mass production
stability of PFR3000 through the actual production of 30 tons scales. Secondly,
completion of concrete mix design applying PFR3000 and B/P test and mock-up
evaluation of the concrete in Vietnam, which is an extreme environment country,
and the field application evaluation were completed through the pumping press at
the Giheung Hicks urban high-tech industrial complex site in korea. In the

Resulis third, a total of three field applications of PFR3000 were successfully

performed. (Sathapana bank in Cambodia, Parkcity and An Sinh in Vietnam) The
properties of the concrete of PFR3000 applied were in compliance with the
Vietnamese and Cambodian standards. The application is also in progress.
As a quantitative achievement, We completed two patent registration (Korea) and
two applications (Vietnam, Indonesia) and published three proceedings at Korea
concrete institute and Korea construction engineering society. In addition, it
has obtained approval of official test report and concrete mix design.

This project target is pioneer of global market, primary application plan of
extremely hot weather concrete admixture that is core outcome and the concrete
with PFR3000 is in the field application. In other words, the key achievements
(PFR3000) of this project will be used in the field application of the extremely
hot environment, which is planned in the table below.

Field Major relevant .
: ; Site features
application area member
Expected = Underground * Underground * 35~60MPa
Contribution structures continuous wal | * 500mm flow
* Cast-in-place pile | *Requires more than 3 hours of work
m High-rise * Over 20 stories » 27~50MPa
building high-building * Cold joint concerns
foundation foundation * Requires more than 3 hours of work
. * 30~60MPa
m Vertical . . . .
*Pillar * Viscous management required for pumping
structural member .
* Requires more than 3 hours of work
* 24~30MPa
® General .
*Slab *Work in exposure to a large plane
structure member .
* Requires more than 3 hours of work

Keywords

Extremely hot | Super fluidity

. Pumpabi | it
weather retention P y
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b, ZAHOIE £ M SAM7|s 7

(1) 7=+ Concept

S sZAolA 3AIZE RXI7F THSEH B1eF S5
A

= =
im0l ole Besicl el Txol wel B8 MESTH @Azl BANK Hch
| =

9| =
2t HAeks F7| Wf20|ct. E0OR7I7|=S 10 U= Hitoll Al ofefet &2 ZALOIE ZMH
£ oZ[5l¥ 11 ZTAHOIE ELHEM ¢ Jts8t 282 ZAHOIE EQ0| JIsst +=
oIX|t et B SME 20 Y= DX Z HohsiQict, Ao S Z Acrylic acidEs Al
2=AZ E07F 3~5= Ol 22 EZAHO|E 2RI | B ATt
[E 2-1] ZAHO|E 24 (PEA) MA
I AHOIE £¢ IAHOIE ¢!
=2 27 =g HSA MA
T A|7£||'% =l EQ & I‘ (mol) 7[_%0:'_.?_ = S
#1 2 O X X
#2 3 O X X
#3 Methacrylic acid 4 O X X
#4 5 O X X
#5 6 O X X
#6 2 X X X
#7 3 X X X
#8 Acrylic acid 4 O O O
#9 5 O O O
#10 6 O O O

#1~#5= Methacrylic acidE 7|HIeZ st= 22 Z ZAHO0E T2 7tsstd2aLt
EMEcHete| SEEESHA EFSAMo| WX 2= EXIF 2 sto] MAE =X

ofuCt,
#6~#10= Acrylic acidE 7|H2 2 5t ZAHOIE T2 E07F 4mol O|& BEIIE|AS i
ZAHOIETL T¢l 7HSSIRCH £ #8-#102 SMZcmete| 3w U840l j Zot

Eﬁl_tHOlE r:ol Eh:l}IEA‘l A—|7<-Io|.9d|:|.
271 385 (#8~#10)2| XA OIE M= “PEA” 2 HWHst [O8 2-1]3f
st7xE zton| (18 2-2]° MEBHS wech J2|1 okg HolM SMR=mel Am
| -

=2
Hete| 3MEH E&= DOEE Sol M ZE2o|ME

PEA (2-(phosphonooxy)ethyl acrylate)
[28 2-1] ZAHoO|E T2l 2 (PEA) 7x9 53
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pli=e
EQ (Ethylene Oxide) EJIHE=

S = = L s

2 =S O

HZEHOE EE Rl N

[a2 2-2]ZAHO|IE £ 2xM (PEA) M= 24

L, ZTAHOIE =¢!

(1) 702+ concept
=t of| A =’EEIE°| V| FXRE A E=EX|HAXM e AlS0| 2SS

HEZn &2 A=
ofAct. [28 2-3]oilM MB et PCE (Polycarboxylate Ether)l E=td|of E=X|HHME =
%'3%04 AtE3H Zolct. ofH 70% [12 2-4]9 222 A|HE EBHo|AMQ ZEX|M 07l Z
Sdtg|lol 22 232|E9| ZZo0| Wo{X|A =ch. st

AA=LD SE2[F0|

HoFEIOi SAP|Z2HE XA 27t 09 FCt

¢ 7|E HE Al HE

e

T
it

Ho
2
o
f’h—1
Pujzojo
N U
O\ICID_a
o
O

=l

[28 2-3] 7I&2 =X E=HA 2
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* =X A NHE 53} XA HHUZ

EXHHL| AHE HE Zuol2ie| o2& oj2ezg
AHE

[28 2-4] 7|&E9 =X[H E3HM 2| HFIHF

TR Z IMEHNAM 3A|ZEe| RAIMHSS 2RE = Us

‘Comb” HENE = F=0|Hq sipFx== ‘SN’ 2t 22|+ Ethylene Oxide2| Polymer
of EX3t FtEANME 22 MELH, St MRHIE SEEES S5l olofrl T

2} E2|f= 72 FAECH 07| PCET=O| ZAHOIE EAZ-HE TAYSEMN =
AHO|EJL A stEl 23tME BHE o AUCE O|E Soll ZAHO|ERb Z3tM el AMEES
91 AlZEO| KXol w2l TRl Els ZAHOIEI AHE SZE XHAA FXHs2

FIZIA == Zolct.

2 HolMe QHoAM S TAHOIE il 30| Ci5lod PCEE TASHE S42
CHeF MEMHetol 3MEN Z&E=E DOE (Design of Experiment)S Sall =& =Sz o|M
2 gHsls A2 |FH2 = oot

= Comb-shape PCE
agH OOH l
0O0H o
Super-Fluidity Retention
[O8 2-5] ZAHO|E ¢ ststESHA|

(2) ZAHOIE ¢ 3tk 23t S7|s i

(7hH A= 2 gt gy

ZE BME ZAHOIE E¢ ZM2l Ether-type S Z-MHl VPEGE M -E¢ct PCE 3f
st 23 E M ZstnAL sot, [OE 2-6]of EtEF gE2AlS LIEHE oD 0|5 Alds)y|
st e AlABRIE [O8 2-7]nF ZCt.

= 12t &
[O8 2-6]2 PCE &8 232 2ic|Zr &8 (Radical Polymerization) 2ZA O|E 2[5
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Me ghedg Zts 2tz E ddAAFE

T 2iCEE o|sAA EXEE ==l F= AMolSH (
ezl ZAdECH S Hse 42 (2 2-1]9
= | 3YZAZ 5t o|HE S &3
s

ARQUCEH O] MEE2 =TT ael Mald[Lte| E%QE

2ic|Zh JHA|A (Radical
CTA :

Jﬂ
H 5

BASFit2| BASF-161&

= AL
g UA

o, HEH

Initiator)2t
Chain Transfer Agent
ZIAHOIE ZLMHOl #8~#1

of ZEoldE o

HIS
[N ]
=
=

o —
N
=

lNEze =z
Ct. BASF-1612 +

KXo BAIZE 7

w2k KS F

Agp|E

X7t 7ts%t M &0 232 E s &xof
259401 |75t F&IUCE. IAEZHE ZALSHY| flsto] [O8 2-8]1f 20| St A|HE
£ 40CE MEE= a27)0 24A|17F BRSIF D, AL S 40CE ME S
SEHIT &M AME A 2875 Mx|5td 232|E 2571 30C 0|stZ Ho{X|= M E gt
x| st ot
VPEG PEA Acid monomer
R R, Ry F|\’1 Tz T3
I nitiztor [ 1T [ 1
+ + CTA
o o o o
o} o] M o JIxLo y LM
? 2 R4, Ry, R3=H, CH3 ? 2
nq =55, np=3
M =-OH 5 5
o o -ON
hy 7 N=127t 3502 fy ny
O=T—0H 0=T\OH
OH OH
HO 0
\
H
(28 2-6] ZAH Ol |ststEstrl o] sharug A
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[E 2-2]

Z32|E vigE (25-24-150)

W/C S/A = AlHE F/A St S2 F22X S 51|
(kg/m*) (kg/m*) (kg/m*) (kg/m*) (kg/m*) (kg/m) (CX%)
45.3 50.2 176 298 53 542 305 1,092 0.9
¥ AHE @ W EGE (MaH|LE ®ME), F/A - Efeh 3F2d ) S1 0 ME AL S2 @ AfA}
A
ez (350)
ER2Z 30T ol4)
T3 "ot JAM [O8 2-9]2f &2 Yo =504 HItsto] JHEUM Zo| et =
MEtA BAIEHM "I 7tsstEE st9ctH
G e, :
. e BAE (%) = —— x 100
150 E}: B | Fio
fr F; /T
E F21H (%) it 100
£ 100 - Fro / Fip
£
E 50 | —lEME Fig: 7I& AME £7] Flow
- HuE Fip 71& AME W& Flow
F,: "7 A %7] Flow
0 T T 1 - E =
0 60 T i) 2 180 F;: E71 AR LS Flow
(a) 232E 74 (b) 24t 2 FX|2 A QA
Z32E 34 "I

[28 2-9] PCES|




(L}) ZAHOIE 2R-HE XME28t R4 %X A

[# 2-3] ZAHO|E gl =FAIM2 RS4s HYEAE (o|lUY ET=MA)

cardl 28| (%)
II A B E
i_;gl_ A2 o (V;Egi ~ PEA AM. Al E= )'H H’éﬁIE
= 2 en) (ZAHOIE (Acid (34 =H)
T ZMH) | Monomer)
PFR—1 30 50 20
PFR-2 40 40 20
PFR-3 30 30 40
PFR-4 40 20 40
(Eoﬁ;wl) PFR-5 30 30 30
PFR-6 325 425 25
PFR-7 37.5 37.5 25
PFR-8 32 5 3.5 35 y _
PFR-9 37.5 27.5 35 PEA AM
PFR-10 30 50 20
PFR-11 40 40 20
PFR-12 30 30 40
PFR-13 40 20 40
(Eoi;wl) PFR-14 30 30 30
PFR-15 | 32.5 42 5 25
PFR-16 | 37.5 37.5 25
PFR-17 | 32.5 325 35 : _
PFR-18 37.5 27.5 35 PEA AM
PFR-19 30 50 20
PFR-20 40 40 20
PFR-21 30 30 40
PFR-22 40 20 40
(Eo#égol) PFR-23 30 30 30
PFR-24 | 32.5 425 25
PFR-25 | 37.5 37.5 25
PFR-26 | 32.5 3.5 35 : _
PFR-27 | 37.5 27 5 35 o3 2,

[E 2-3]2| ZEgo|Mof w2} 52 A5 2752 PCE AlR2E &tEst &
of Z32|E ufgtFol w2}t KS F 25940 2|35t 23E|E RSAS HIKUct, [
T Zos LlERYCh B o] ZIE olUy 2o 2 57{7IEe ol 2310

—

FXol| tet SUMEE &350 [  2-11]of LIERHCE.
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[E 2-4] o]U® EstE=MAES 2

ELIRCECE

creidl 2H) (%) TESS
ZAHO[E - (%, BASF-161 7|&)
gy 123 VPEG _PEA A x|
. (ZAHOIE Z¢ . =43
(Z2M 2H) =) (Acid Monomer) (3A12ZH)
PFR-1 30 50 20 102 83
PFR-2 40 40 20 88 103
PFR-3 30 30 40 111 88
PFR-4 40 20 40 95 104
#8 PFR-5 30 30 30 102 100
PFR-6 32.5 42 .5 25 102 92
PFR-7 37.5 37.5 25 100 110
PFR-8 32.5 32.5 35 104 98
PFR-9 37.5 27.5 35 102 103
PFR-10 30 50 20 100 81
PFR-11 40 40 20 87 102
PFR-12 30 30 40 107 87
PFR-13 40 20 40 93 102
#9 PFR-14 30 30 30 99 99
PFR-15 32.5 42 .5 25 100 90
PFR-16 37.5 37.5 25 97 107
PFR-17 32.5 32.5 35 101 98
PFR-18 37.5 27.5 35 101 101
PFR-19 30 50 20 95 81
PFR-20 40 40 20 83 99
PFR-21 30 30 40 100 86
PFR-22 40 20 40 89 97
#10 PFR-23 30 30 30 96 95
PFR-24 32.5 42 .5 25 97 90
PFR-25 37.5 37.5 25 94 103
PFR-26 32.5 32.5 35 95 93
PFR-27 37.5 27.5 35 97 95
BASF-161 = = = 100.0 100.0
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50 50
AM PEA AM

(PFR-1~PFR-9) (b) #XxI3el S1ME (PFR-1~PFR-9)
TAEY =eE SHHs
REE

=4 VPEG || < -20

£ ] G0 W - 0

0- =20 W o-

20 - 4D A 20 - 4D

40 - ED 4 L 40 - B0

M- a0 4 7 B s0- 80

M 80 - 100 I cf0- 100

> 100 [ ] > 100
0

30 50 50 50
AM PEA AM

-10~PFR-18) (b) #XIHe| SuMX (PFR-10~PFR-18)
FAYo =82 SDHUS
-E?_g!—SD Mi2ES of =
-50 - -25 &0 "f lﬂzn
—E3 - 0 : an
0=-. 2a 60
25 - 50 a0
s0- 75 - 1o
75 - 100 > 100
> 100
50 ao 50 50
PEA AM PEA AM
(a) 2MHe| STIME (PFR-19~PFR-27) (b) #xlzfel STME (PFR-19~PFR-27)

[3& 2-10] o|H® BH=EME S8 243 * X3 SIMZ (PFR-1~PFR-9)

~

[FZ 2-4]=t [28 2-10]0M & =+ UAXOl, PEA #80lM #1022 Z== MA Al 24t
ot RX[Ho| XMslEE & F UCt. 5 PEASl AT Z0IAM E0 S7t A w2t F4k
o

o FA1H grol Ho{Zl ot ol= PEA 2AT=7F E0Z olsl ZoiFof w2t PCES|
of 209l AR LTI A|HEo S8 0 weAz AEs5s ZHoz =X ZHZ
#80| ZAHOIE £ ZeM & 7t R2HHO[ULCH
ZAHOIE £ sist=siAe 2™ Z 5 =
Lheoll AOIM VPEG M 2ol Fe2 TiE B
| 7tssil 2olof, £©HX| PEA M=oi Bt

?/st DOEZ == [28 2-10]2
= ol & o

SIMEE B0, 2u of A7 ol

30~40% M Z ol A BASF-161 CHH| Z4&H 100% =A
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Hl2st= Zdeo| ot Ect o Zde2 PEAQl #8~10 2F aiHetct. FXIHo| UM =
o HdA A ol 110% =F (PFR-7)0| ZEX{sIUCt. EETH VPEG,

PEASF AM & 20l TisiM= &7 I oM =MHO| EXe ez FEECH
1Mo
a2

2 #82 PEAZR AE%F PFR-1~PFR9 WollA o|L®H =|AM3t7|HE 0|25t 24t
1 P

g A #XIHo| zMetEl xEeo[M2 FUX S O Zuts [OF 2-1

D__BE| [tzzdma (2295501 (37 k1] | «—3" Formutation
0777 g 4706 S A5 597508 g
=3t VPEG : PEA : AM
o =38:25:37
071177
2 232|E 54 (0F)
=EZE 1000 221 :99.9%
y = 99,9939 oxla .
AL SXx=:105.0%
SRz
=E3E 10,0
y = 105,0672
d = 0,50672

ojL ol ols =&& =X zsolMdel chEA Hd=2H| (WEEZ2 b= 282 VPEG
38%, PEA 25% R AM 37%0|A20 OfFE ZIZE RS2 24 99.9%, *XIH 105%K
Ch. SEXI2F = Z2f|0|d PFR-72| 242t FX[2{0| ZtZt 100%2t 110%S Fddet 8, =™ =
o[ o chEd MEH|Z2 ZSH] PRR-72F SZek=ol et I8 ZAStd =M =5
o2 ZESIRAGINY, O At [O8 2-12]2F &t
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2 g_’_,,__&ffﬁ'_‘;——i—“‘ﬁ‘—?g © EBASF-161

@ 30
150 - g
g x
= H 20
i 100 =0
b ——BASF-161 Hr
| TEPRRT &l 10 7
“EH ZTEY0A
a
o

a 60 120 180 3
Time (min)
weM 21 AFLE
350 | —S—BASF-161 350
—B-PFR-7 e & 300 |
W amzEaos (m) e -
~ 250 y 4 #2750 - |
= 2 =g < | f
Z i & e BASF-161 7 ]
gg i % =2 HE e 0l & (ol ) : ,
150 - //5 g 150 - A PER-T ."I |
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100 j —_ 2 1 |
50 - r,;ﬁ/,@'a/‘g’/B’L IR hJ b
1] =2 T T : - 0 . e ) ; )
] B0 100 180 g00 2RO 300 3D 0.0 48 9% Tdimd 19:12 0:00
Tine (nin) AlZF (min)
=R szsy
(28 2-12] PFR-72 oYY oS 2X mEao|4 SESS0| et A5 Bt
[O8 2-12]olM E=o|, o|H&Eo| o=t =M =Zg2o[MdECt PFR-79| #X[ds0| 2
TolUl UdFLE= 5 FFOIRCE 22E FH EEEF PFR-70] Cl& ?F32n{ SZA|
24 2|d Mso0| 3 PFR-72 %3 ZE&o|M2

=
Z0|ACt, kA %’rXI/H szt
|

M EA ==4dA DEHe=z =&FE =X xZsoo|Mof w2l A Sesto] PFR3000 Al =
g EEst & [E 2-5]° Zo| EM8 Folstn [JL 2-2]e| 232|E ufgtzol w2l KS F
25040l 2| Hst{ ZAZE FSM1F KS F 2403 2 24050 2| HSH| UFZE 2|1 KS F
zmmﬂﬂﬂ3w1%ﬂ%%%§§aﬂKSL5mmﬂHEP8£E§°~Mﬂﬂq UELTE A
2 MZE Al Z7]2F (KS F 2421)2 BASF-1612 4.4%0| 1 PFR30002 3.9%%ch. [22 2-13]of
Zae2|lE s ZE eIt £t ZI2ES| M=ot AlZE H AE*ié o 5E2 30T
O| Aol Al ZIZHSIULCE,

[E 2-5] PFR30002 =3HEM
ANEY =XHE (M) | MEE (%) DEE (%) HZ (cP) pH
PFR3000
82,000 87.0 50.0 647 6.1
(PFR-7)
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200 L —— B¢ J
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! 100 w20 A
w gH]-l 15
——Basf-I61 10 -
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i B0 120 160 s -
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(a) 232IE RSMs (b) MEE AFLE
380
300 1 S BASF-161 - S 300 1 'm %
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" —=-PFR3000 P 8 o5 —— BASF-151 IIII 4
L o 2 ooy |~ PFRA0OD il d
5 20 A z qj |
% Pt w0 150 - / |
i .'
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: 80 L T D00 48 33 1424 1912 00
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c) 22ld d 82 54

[23 2-13] PFR30002| Z23Z|E 45

S EdolM Ak 100%, FAI 110% 22 o

= PFR30000| 1dZ =7t o =2 Leis|
=2|g 542 BASF-161 (287mL) CHH|

A1 3, 7, 28U2 He| ST FF S
7amL2M 73% S2ld AMsHES 2en, SZESY = BASF-161 OiH| =Z 1702 HHF,

S 1502 THEAZICE o|ZM IAHollM A2 FAESE L2Sts ZAHO0IE £¢
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(7h) EABOIE £ ststEsin X E7|Ee] HANMS ZAHOIE DM S EaHA 9
ARSALO2N ZBHERS ot 232E oM MM JHsEailof EAHOIET} A
MEol SHS XHAILORM ERX| M52 wIBHE Holch

Super-Fluidity Retention

[28 2-5] ZAHOIE =2 3t5tESA

(L) =Z2AHOIE =l stetEstM| M=J|sS WEstr| flol SMetdE ZAg 227t
A, otefel [OE 2-8]nt &2 MH|IE &HESI0] ZI2[Eet MY S 30T olate=
= 7|& MZ<2l BASF-1610] =Lf A|MEO|AM Ms5Lei0|l 0|E5H0{ H|

iy

c) A4 30T |4 R
[28 2-8]

Ml
i
Ml

(Ch) ZAHOIE HLME MESHY| 91510 1052 ZAHOIE £ 2l ZAH
HitPoll o|Z|SI 1 2EXH2 2 3F5 (#8~10)2] ZAHOIE £ R:-ME MHYSIQUCE.
= 3529 ZAHOIE =2 XM (PEA)2} VPEG, AMS 3MEAHZ Sl= o|lHEe =&=

= rx M
X0
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0 28 oM sSot ds2 =2ESIcE Lot S2lF 542 BASF-161 (287mL) tiv|
7AMLEM 73% =2 AMsHE2 ERen, SEEM 2 BASF-161 oiH| =& 170& T
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[28 2-16]2t o] A ==& oA 2 NMR (Nuclear
Magnetic Resonance) =AM ZldstFCE o EMS Sl &AM ot M| =X37|7F 7K
X 4AUde=Xl, EM EO (Ethylene Oxide) 4molo| M&Mo=z ZT=A=X, ZAHOIE 7|7}
X 2EX OE EOIE'O-I'—XIE slo| &k 2~ OIL_-I'.

o o1

HAY SXSI|7F oMoz HEEA=X= [OE 2-17]2e] AHMAEs sl &

5'\_
LabAl 22| 42, 22=F7] = (a/c)/(amux/Chax) X 100 = 96.3%0 | 2 4 = 96.3%2 =
37|74 Moz HEEOUCIE & = ACL PilotAlZRe ARE 982 =2E=V|7} ¢

i
HMoz EELKUCE

=M, E0 (Ethylene Oxide) 4molO] MEHMo=z2 TREU=X= b2t cof 0| 127t ==

X & ghelstct, 7RO =2 EQ stt & H Value= 40[Ct. OB 22 4mol2| EO7F XMoo=
EQEACHA H Values 162 AIZEofof 3iCt ZIIMO =2 LabTf PilotME 25 MK
2 3molel EO7F R =EU=SS & = RUCE.
Lab Scale ‘ i 2.1 b 5 I
| CINEAAATS
a I a b C
G ]ﬁ- > HValue (A : 30 12 4
.- HValue (Lab) : 289 1192 4.02
Pilot Scale - -
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[28 2-17] PFR3000 Pilot AlZe| 232IE M=
[ 2-8] & [ 2-17]ollM & == UXO0|, 63lo ZZl Pilot AlE Z3} 200kg TH=2 2
PFR30002| &3t HIS Al MM st =70 232 E F5450| Me=Act =,
571 Al=of tHst M9 e AgA AR ] 24 100% & FX[2 100% T=F2

2 LB, ZFEHAIE S0 FAH 25 2% ELE LIEL YA AR2F Ao
=

ol Al 5RI7ER] 23t mhdSiAlR ("ol chal
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+ ool SHEME S5 M52 elsich A
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C

o
Eot 20| PilotEel Aol USS U + Ut
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2E 435S
— o AMMEa= 2 T A .

a= ds NVR =M Z =t QkAtobM M
- — = LabAlZ : 96.3%
=XZ37| Th=EZ (%) 0K
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(L}) PFR3000S| UM HEB2 200kg HEZE
g=d Hluet ZI2E 34 HIUE Sof
LabAlZ 2t PilotAlZ27F el FAFsto] kAR 7é>
-8]olAl EX0| LabAlZ2} Pilot

Yoh ek [# 2 oh

A3, EFHAE MY 7Y 25 2% $+FO|UCH ot ohU= 7'Efoﬂ/\‘l 57#77}7([ %
2eh ofdSAIR (da)ol tioiM 22IY SHE LabAlRLt Hol S5 SEEHE =
S ds2 &elsiict. ZoM o2 PEAE XM E5H0] PFR3000S Sefste & Al Adttdol
[e He=Z LiERCt

Tfok

2t. ZAHO|IE ¢ 3tst E3tA (PFR3000) L&t HE (308 w2 4LHMH])

(1) 7H2
2 99712| PFR30002 AlEzsIE MM ZE 7HE=l MEZO/BEZ Ui AS2 Z

= = —
olct. M Z[s=et BiRE Zol, = 52| PFR3000 7HZofl A0
A2 E|odch ety 2 Hof

_|__|_
i
s
Ral
d

(200kg)oIM A== ZE A= | A =) HR}SH Pilot 7
2ol 150 H2Ql 30E MAF HZolAM PFR3000 =eHEtEo| UAtM S stolst X} sich, &

At 4 LF MH|2F PFR30002] SR 2AIEE [O8 2-18]2 wXtct.

Hs7]

‘l\_l (ssmﬁ/
<A Qe VPEG, PEA, BM, CTA
= D AP

THAIHI R : THALH|

[28 2-18] 2ikMdu] (30E) ¥ PFR3000 M=

PEAS| Z <, HﬁiE—‘?’—H OFRAMNE §o|5to] ANz =22ME sHZESICH =
HI2 Alg AEsH BAMZDE Pilot MEZ2] NMR (Nuclear
7

St Hit7F Ef=92 2E E0=ahAd
Magnetic Resonance) H| & =5t Xt stch. PEAZE 2XbE

300g/mole| EHEX 22 AOoZ NMR E40toZ CHHM HAS2 7hssich.
(2) PEA (Phosphonooxy Ethyl Acrylate)e|l UM HZS

= HolME 150kg 122 PilotollA 138 &2 28 w22 2LbMu|ofA{el otE A

P — =
2 gIstaxt ook it g2 [T 2-19]ef 22 LMMAE Sl ZASHACE Hitel
opabH| FiE Holo] WREH BAR Jsal L.
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[ 2-20]2} Z0| Pilot==2| PEA MExn} Mx==o| PEA MES| NMR (Nuclear
Magnetic Resonance) =AM S ZI&sIFCE o 2M2 Sl &AM otaE M| =X5H7|7F 7K
X A=K, =M EO ZAHOIE 7|7}

MY¥Hoz TUHUEXE el
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HA =2x3P(|7F etEHe=

>
<

Z=A=Xl= [O8 2-20]9 AHMAlg S8 & =+
Ct. Pilot AlZe| &%, 2x=2t7| = (a/c)/(anuxn/caux) X 100 = 96.9%0|22 ot =
96.9%2 =X37|7t Moz EEFOCID & £ Uct LMAIRS] H2= Hel 100%
2 EX3U|J} oMoz HERQCE

Em, EO (Ethylene Oxide) 4molo| MEHMoz TA=EA=X= bet col ol 167t &
=X & =elstct, =M Z B0 stet & H Valuew= 40[Ct. OB EZ2 4mole| EO7F HEX S
2 Tt H Values 162 A S=[0fof Sict, ZIAMOZ Pilotnt MM E BF HE

MO Z 4molel EO7F = EUSS & = UCt.

Pilot Scale

. A N A R | G ¥

[
0%
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T

|

[18 2-20] PEA PilotE2l 24t ZHE S 98 NREMZ T}

M, 22AHO|E Z[7f EH2z TASU=AX= c2
(o]

LIEIL=E Ol = =ZAHOIE 7|2 Zoh MAMAY ME{Z 2o Folof © =0l2 5
= SZo| Act. ol A-T +2E5 Red shift (MEIF ZHE2=2 0|Fst= d4h)AlZICE
el bol #xloll AojoF & ATt ¢ IRlof LIEILA == Zdo|ct. Z= Pilott ALHE S
25 dgHez zAHOIE JIF RlEHMEE & 5 Ut

ZEX2Z Pilott 2 PEA ME2 7ol 3T 242 4 A2 HEhEo]
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PFR30002 ZAHOIE ¢ 3lst =
M ZMsHOAM 3A|ZF FXMEe w3|st= M Zo|ch, AlE AT} P
o

= — = =
S ol [E 2-9]2 ME3510 30E A|MAI 22 A/MME B0l

o 41! ! = A = -
o|C}.
[E 2-9] PEA X & PFR3000 =3} =
SHEFA| M EH| (mol%)
. HS2E HES A|ZH Initiator CTA
VPEG PEA BM
34.3 39.2 26.5 85°C 10A| 2t 0.35Wt% 0.420t%
2 I s™o| UM oHHM HASS s AlMA SetS 63 AMAISHFCE. PFR3000=
Jlesoz A3e|lE REAME WHAI|E et ZaMo|Dz, FEE AMM AR RE
M2 Pilot 22 FE=E Al2Rle] FeE2AM1 ZI2E R34 AH0|E H|Wst= Aol H
stsict, Z232|E =4 Xjo| HlIl ASEE Pilot oM HMI2WH ZF2E dfstEel
[Z 2-10]2 WRCl. & 63 A|MAH Ao st St Z21E [O8 2-21]2| GPC 22t

[E 2-10] 232/ E v gtE (25-24-150)

W/C S/A = AlH E F/A S1 S2 =22A E35HA
(kg/m*) (kg/m*) (kg/m*) (kg/m*) (kg/m*) (kg/m) (CX%)
45.3 | 50.2 176 298 53 542 305 1,092 0.9

10 o0 » %0

[28 2-21] Al Aol of

o
[«p]
0
(@)
M
H

[# 2-11] PFR3000 PilotAl22| Set=4 HIL

s =R (M) | HEE (%) | 2¥= (%) | Bx (cP) pH
Pilot M5 57,000 86.6 50.0 645 6.1
Al AH A} 55,900 87.0 49.9 638 5.8
Al fHo R} 56,400 87.5 49.9 639 6.1
Al L3R} 57,055 86.9 50.1 654 6.0
Al L4} 57,100 87.6 50.0 659 6.0
Al 4 L5} 56,800 87.1 50.2 640 5.8
Al LHBAL 56,300 87.4 50.0 632 5.9

g 56,593 87.0 50.0 644 6.0
HEZ=EA 472.6 0.3 0.1 10.4 0.1

=AM (MW) 2| 2, GPC Z3 el etdol wal XfolLd (1XAHAZ PilotE =X 82,000)
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M2 57X =22 FEoict. EANE, Mests, 1ndE, a2 HE2l pH
olct. of7|M EXHI Mg J|a™M HIE /st 50l LHX| | 52 GAL
ME 2"92 M= g5o0|ct. ZoHozZ 63lof 2 MaESH A|MM MAH2 Pilot #2
2 Yoot MED SUEH0| =52 =HOISIUEE. ESH PFR3000 PilotAlZ2F Al AA|
of MY A= [E 2-12]o Ref3ieni, o|F [O8 2-22]o Jaiz== LIERHACE.

[# 2-12] PFR3000 A|MM Alze| E2FEIE a8 HIF 2t
o Slump/Flow (mm) F&8s(71F Pilot)
AI-‘-E'- T % =] [=] = = =)
=7| 60= 120= 180= = !
Pilot 180 195 220 205 100 100
1Xf 175 190 215 200 97 100
2X} 180 200 225 210 100 102
3Xt 185 205 225 210 103 100
Al A 47_<|' 180 200 210 205 100 100
5X}t 175 205 210 200 97 100
66Xt 180 215 215 205 100 100
=y 179 203 217 205 100 100
EZE Xt 3.8 8.2 6.8 4.5 2.1 1.0
m3y m7Y 289
35.0
ﬁSO.D
g 250
g'20.0
& 150
¥ 100
——Pilot —EAPE AR i A 2R 81 50
S ABMERE AR e AR o6
e S S S N
g ! B g5 ‘%*‘5" g«b‘ o %f
? @ Time (min) e ‘g & 5 ‘g &0 ™
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80 - 350
% n
70 =} 300 b
60 = - .\‘\
= % 250 i
E 50 - V. 5 '
‘_?‘Fgw | z/ ,‘%200
UH f B 150
30 3
" 20 \*’j‘ .3 g 100 —&—PilotA| 2
. ;‘ ——PilotA| 2 N B A A e R 2
AA =35 -

, \-:?43-21 | | —E— Al IH 53‘:}_? ) T’&,

0 50 120 180 240 300 0 i 4 3 5 it
Time (min) Time (hour)
=Lk sHsY
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A

4
Ct. ZotM o= PEAS A &510{ PFR3000S SEsts 38 Al 2k ekgdo

LFEFEEC
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2%} RN C65%+Bf s20%+FA15% en(za =2) (5MPat&d Al ZH)
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s b gk ( i) &+ 2T (mm) N
27)2H (%) " oEmes
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HZol xloisd E3hE9f 2ol A
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MA T2&efa o
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i 40%)E Ab=23HCH
E35HH|7F ALE =Y
(o]

ZPC ME2
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23t o0,

3,339cm’/g2| EAM2 JIEl AALS| 1
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PCEAl Z3Ad 2l HR1000 27HE H
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[E 2-14] AMEdlre 22| EM

AEN = =28 §4
. = EITE

Aol E 15 Eoiena_HEs AlHNE
= 25 3.15g/em’, =X : 3,630cm/

- = STAL (MIEAL  MAF =6 @ 4)

XLl-_IE_XH al— - 3 2l - =5 A0 . 0
« HE D 2.58 g/Cm, TE=E - 306, =T - 1.5%

2oayy = SEARA MM, =[CH3 7] - 25mm

== « 2T 2.63g/cm’, 58 0.9%

« JHEHE (M IZ= PFR3000) : EZAMHOIE £ FXd
= 51A| » H|IWHZ 1 : BASF-161 (X|oAd =35HA|)
« H|HZ 2 : HR1000 (ZH Z=PCEEZ3HA|)
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S Xbgof obab FESto |, 11, el 2olXtE zHz2b F7(5Ech 1XF (1) Aol e Al
HE 9 S3518 o 2 022 ZESIIXA 65F2 ZE2ELZ vjgte MASIYCE
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| -1 v PFR3000%
| -2 2" BASF-161%
| -3 2" HR1000%
50 225 450 1,350 0.8 -
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2 W E XUAN THANH C (Ordinary Portland Cement) @ 15 EEZEME A|HE
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S 7|E2= st¥en, USHAEE 25 135 &, THENH A EMEEZ XSt
NEAE 282 EEASUTO SHEAEE I8t AEHE 22 MYt 2t vjgEe
HH2|EE 2ASI0] KS F 2403 "TZ32|Eol UEAIHE Al&A HMEEHH , of =510 [
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I1-2 | 25-40-150 | 32.7 | 47.0 | 163 | 324 | 100 | 75 | - | 777 | 893 | 0.9 | mT=
-1 | 25-27-150 | 45.7 | 50.0 | 166 | 291 | 36 | 36 | 350 | 525 | 885 | 0.8 o}
-2 | 25-27-150 | 45.7 | 50.0 | 166 | 291 | 36 | 36 | 350 | 525 | 885 | 0.8 | =2MZ
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% FA (Fly Ash) : Z2lolofA| 2&

Y g1 HExogl S2: ME A}

=
=

_44_



ZA L2 ZI2E HYECE SHIE KS F 2402 "232|EQ £H
of 2t AAISIRL, BTS2 KS F 2421 Tt={o| o5t 2% 22 32
dat, , J2ld S2Y2 KS F 2414 "TE32|E Sl AlgYH, of a2t

A=LE= KS F
SZLEAE2 200tonEFH 2| AFZEAIEH?|E ALESIR 20, 4] (1)0] 25
MEE AFZT= ZIEIE SAA 372 EogtS AFSSHIT



o, = Z .................................................................................................................................... /;l (1)
o17|M, o, UZLE [MPa]
P z[tistE [N]
A Al e chHX [mn?]

|
o =
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O ZX| L2 Z2E2 24 2 AFLE
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He ZAl | 602 | 1208 | 1808 | =& | 5Z | 3¢ | 72 | 142 | 28

| -1(=tH C, PFR3000) | 205 | 210 215 215 10 15.4 1 21.1 1 34.3| 44.8 | 49.0

| -2(= C, BASF161) | 210 | 190 175 160 13 18.4 | 21.4 | 34.7 | 43.7 | 49.6

| -3(=LH C, HR1000) | 215 | 170 1565 155 5.3 9.3 | 20.8|33.1| 42.1 | 47.3

| -4(Viet C, PFR3000) | 240 | 245 245 240 145 | 19.6 | 23.4 | 37.7 | 47.2 | 52.9

| -5(Viet C, BASF161) | 230 | 230 235 220 17 24.2 | 24.0 | 37.3 | 46.8 | 53.1
| -6(Viet C, HR1000) | 235 | 220 200 180 5 9.3 | 23.1]35.9| 44.5 | 50.3
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HE. =AM ol A PFR3000 ASm 7t

= ofTo| mATO|E ol sEEsH Ol PFRIIOS AlRIStE E=xMo=2 Bto| 90| HE
M0 ChEt A ZHEJ} o) Zosich A M2 o3 AP HEES SisjMs Zaze
of XEnk ojia} BAXA T2lT ZA2|E H{E So| oje Eesich 2IzlE HjEe
SX|OIA L7} 2 ujste MeEistm = Jjukx|Zo| SAof grofol a17| ool AAlb|Lie}
oM ZEH B St [E 2-02]2 ZAEHOIA PFRI000S Mo mtst
7| 9lst 2Az2|E sjstolct
[E 2-22] SMBZAE 2Z32|E HetE
s T ABE | FA | =0 | 23N | =54
e WC | SIA | ey | (ketm) | (ke/mt) | (ka/m) | (ka/m) | (CX%)
20-30-180 48.7 50.7 182 307 67 951 893 0.96
20-35-180 44 1 51.5 179 333 71 922 901 0.96
20-40-180 5.2 50.6 181 360 79 888 899 0.96
% AIHE @ HEYE (MAE|LE H&), 232 E 2% 30~35TC
2|o| 37(X| Z232|E HfEe = BASF-161 (AMAlH|LL HZ)nt 2 JHeb™Z2] PFR30002
[28 2-37]2 &2 Z2AMAR "I D, 238 E 5+ 30~ 35C +=F0|2icCt.

P he

b) 232/E M=

LY

me’W :' ” 111




(2) PFR30002| Ms™HIl Z1}
(Z7h 232 E w34 (3A12¢ IMs Eoh) 2 ¢4z Zdaf
Zae|Ee| AAdMu £=3EMH FHAM FsMHI LAFLTE = HAM ZHItSHIAL st
ct. [ZE 2-23]o w2l M= Alze ZI|lE Ms Z2u & £8HIER UFUEE [®
2-25]of 91 o|E [8 2-38]ol == LIEICE,
[®F 2-23] 232|E g8z & 454 r Ao
PeETES OF=7}
A4 | EEA SEER S . Eisk S s
omin 60min 120min | 180min 32 7 28l
Basf-161 205 200 185 170 23.9 27.7 39.0
20-30-180
PFR3000 190 205 200 185 23.4 28.0 39.5
20-35-180 Basf-161 200 220/390 210/340 195 32.7 35.4 45.7
PFR3000 195 210/380 200 190 32.7 36.7 46.2
20-40-180 Basf-161 195 210/370 205 200 29.6 33.8 46.0
PFR3000 190 205/350 200 190 29.8 33.8 46.7
20-30-180 20-35-180
200 — S :_:_____%::_7::::__5 200 f=—r — ﬁ_._—_:_——_;a
5 8 1o
7 ——pasf-161 ” ~ Basf-161
~E— PFR3000 = RERA0NN
0 . . . 0 T T 1
0 &0 120 180
g Bl Tine (nin) 120 i Time (min)
20-40-180 “ e N ¥
i — _——::I'i'l- ——— _'.j = £
H:zuu T —— "
i @ a0
2o 4
w 4 20
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—5- PFR30D 0
0 : : ;
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[33 2-38] PFR30002} BASF-1612| Z23EIE w4 % 4FZUE I3
(13 2-38]0lM HE 0| =4 =9Ho|Af PFR30002 BASF-161Zt Hel =St Ms2S
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) 2 BASF-3019 (ZE2% HMZE)S vl Algstct 2 Mock-upEolM= & 67|
Yot X}t sict, 3A1ZE RX[MS (TCUN3106:1993, KSF2594:2004) 2 Al Z3E|E
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ﬂE'_IE FHMElE UEZLE 5MPa _'.:_':EF ZA| Ereisto RESICH FO{SAIA &
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"y ; j
Column main bar. 12-HDZ5 Care sampling —
Colurm hoop: HD10@300 section (Mo rebar)
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{No rebar)
: 1,200 P : 1.200 ,
] 1 ] 1
(a) Flat (k) Side
[28 2-43] Mock-upEX| +=
(3) My ZAxu}

(7}) AMM B/P HIAE

Mock-upAl ol kM ZIZ|ECS|l ZX| 22 MHE1 Z2 M2 S MASH0] Mock- up/\|‘°4‘:>
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Te. Preparing sample for testing of bieeding F. Samples are sting bleeding and E'I.'t:rg

and setting time time
Tg. Molding sample
[O3 2-47] Mock-upA & ™&
[# 2-27] 3A[ZH =4 2t
b & HEY Omin 60min 120min 180min
PFR3000 200 - 200 190
20-40-180
BASF-161 195 - 130 100
PFR3000 650 - 630 620
20-60-600
BASF-3019 640 - 540 450
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[E 2-29] ZO{3AAS A=ZLT (LY 74)

bl &F 20-40-180 20-60-600
NE PFR3000 BASF—161 PFR3000 BASF-3019
PN A = 5t Ak = 5 | & [ = [ 5F | & | & | st
Diameter
o 94 94 94 94 94 94 | 94 | 94 | 94 | 94 | 94 | o4
Hfﬂ'ﬁi?t 181 | 183 | 186 | 187 | 185 | 182 | 184 | 183 | 185 | 180 | 184 | 186
408. | 410. | 391. | 335. | 355. | 336.
Load, KN | 2701 | 276.0 | 280.6 | 253.9 | 224.5 | 226.6
4 9 2 3 1 6
STESTY=
"(;P:) 38.9 | 39.8 | 405 | 36.6 | 32.4 | 32.7 | 58.9 | 59.2 | 56.4 | 48.3 | 51.2 | 48.5
A+ | 1.16 | 1.16 | 1.16 | 1.16 | 1.16 | 1.16 | 1.16 | 1.16 | 1.16 | 1.16 | 1.16 | 1.16
A
oimoe | 452 | 46.2 | 46.9 | 42.5 | 37.5 | 37.9 | 68.3 | 68.7 | 65.4 | 56.1 | 50.4 | 66.3
soEd 46 1 39.3 67 7.3
o . . 5 57.
[E 2-30] ZO{SAIA S A=ZLE (24 282)
bl & 20-40-180 20-60-600
NE PFR3000 BASF—161 PFR3000 BASF-3019
2| x| Ak = a5t Ak = 5 | A | & | 5F | & | = | st
Diameter
o 94 94 94 94 94 94 | 94 | 94 | 94 | 94 | 94 | o4
Heigh
fn'ni)t 184 | 182 | 186 | 183 | 184 | 185 | 184 | 183 | 186 | 184 | 183 | 187
480 | 483. | 528. | 425. | 432. | 401.
Load, kN | 346.2 | 378.0 | 369.9 | 331.9 | 301.3 | 291.3
2 6 3 5 0 1
(==l
H(;P:) 4990 | 545 | 533 | 478 | 433 | 42.0 | 69.2 | 69.7 | 76.2 | 61.3 | 62.3 | 57.8
A+ | 116 | 116 | 1.16 | 1.16 | 1.16 | 1.16 | 1.16 | 1.16 | 1.16 | 1.16 | 1.16 | 1.16
Y
oo | 57.9 | 63.2 | 61.9 | 55.5 | 50.4 | 48.7 | 80.3 | 80.9 | 88.4 | 71.2 | 72.2 | 67.1
HTOo L
soEd 61 51.5 83.2 70.2
(WPa) ' ' '
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CHel S A 2 (kg/ m*) 3 5|
W/B(%) | S/a(%) (“:;%1)'
W OPC SP FA S1 S2 G
42.7 49.0 165 251 77 58 337 506 888 A(0.8) / B(0.8)
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A, 2MetAESHH (PFR3000) 7t EQl=l 232 EQ SHEAXME
(1) 7l
1, 2AMA T Clo| ASHZTE (8o Z2 FMEA Z35A (PFR3000) 2| 2 M2 <
MSHASS AASIFCn, 3AtHEe FExEQ MM E 32 HMdsty| sl Rolddnt
SUNGSHIN VINAS| =& dlo} [FE 2-35]2 &0| & 6429 d#ZES &Hs5ID HAMES FX
StECH AKX 64 & 342 HEAMEBS MSSIF L MEUHE2 ctSEd 7|&s5Hct
[E 2-35] =X 8& 7l
= [ERSp! HE X HERT H[1
1 ALEtTHE S 543 | ZEEClof Z = O -
2 2d = steo] #HE | HEY 50| X SAHX| A
3 Vincity %t H EY St Ol X SE W XA B/P 7t
4 Park City &%t H EY St Ol O -
5 An Sinhd @ &% H EY St Ol O -
6 HaiDang City ®Z&t H EY SOl X SALX| oA

(2) AtEtEitY =3

o4

TOll A 72

[O8 2-74]

_1
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E-

AF|EJ} A

25|
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—

ZHEClof AtERmiL; 8 Fof

Ph

SATHAPANA TOWER

HLL0 ZzH(+k) CBON Y

um14, Street 172-41-174, Phnom Penh, Cambodia

1238k

MARUHAN CAMBODIA CORPORATION

R8H45 ~ RIA195(H : 108m), 28 25 ¥ oT4
thx| e 2,104 m? (636 &)
1,166 m? (352 &)
35,131 m2(10628%)
28742 (2018, 05. 07 ~ 2020. 08, 22, HR7|7HA7Y) )
HE =4 2R
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(L) MZuie & B/PHIAE ALt
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Aol AtEE 232|Eof sig2 [Z 2-36]2 €20, 7=, #EFM, $HFMZE 7

2350 ztzt m7|5iich,

[ 2-36] AIEIEL} 232|E bl gt

= SIS 2 i Me
. WB | s/a A"’ =52 (kg/m®) LS E=
T2 | 14 % | % =i Z==Hd | H|Z
(ka/m®)| € | Bfs? | FAY | s19 | 29 | G | (BXY%)
71z |C40(M) | 38.8 | 46.0 | 155 240 - 160 - 843 988 0.9 FA40%
= C40 40.0 | 46.0 | 160 340 - 60 - 852 999 1.0 FA15%
==&l | €50 36.4 | 45.5 | 160 366 - 65 - 834 997 1.0 FA15%
C (Ordinary Portland Cement) : 1& HEZEME AJHE
2 Bfs (Blast Furnace Slag Poweder) : I2&ef1 0|22 35
% FA (Fly Ash) : Z2lo|0jA| 25
951 Haga S0 ME AL
AUAEZ Sl ™ot vighol tistod [O8 2-75]2t &0| B/P HIAEE s,
O Z3b= [E 2-37]3F ot ZX 2 Z232E| At 7 MsS =l sl Z2 X
Msols 2M7F giien, =L = 2820 MALTZ| 120% O] A YHed =[ACt.
[E 2-37] 2X g2 ZI2E 2M Y U4=2T AgHD}
ZX| g2 Z32E =4 =2 (MPa)
T2 £ (mm)
3 7 28!
S A 60= 1202 1802
C40(M) 200 195 190 190 32.7 39.4 50.2
C40 195 200 195 190 35.2 43.4 56.7
C50 190 190 185 185 44 .0 54.0 61.2

SATHAPA

LOTTE E

Yol M Corcrede Code ZBAIL0B3N0
w8 (13.022.5)om,
A5 20 Cm, Tl Cbe= 24 pes
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Measuring position Result

e 2.6 UpPRT e 6 middle confer 2.6 conter
e 6 boftorn et s |6 middle center
1.6 center s 16 bottOm outside
Hydration =

Temperature Plan )
<
Result = 2, g
=
o Z
BN 2

= |

E5) s | |E s

‘ | . i

| - oot 3 R i

i T !

DU& el % S T S N
J bJ BOe) 3 0 20 40 60 80 100
Section Time (Hour)
| THK 2.6m THK1.6 m
3 outside
Maximum | Top 2/3 Center Bottom Top 2/3 Center Bottom
Temperature(°C)
48.6 67.7 729 59.5 45.5 55.0 58.2 43.6 34.9

(22 2-77] 3t A= At

S (d) =3t =4 ol 2AH
[28 2-78] ODHEJ|x EMM
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RS Park Kiara
sgag | PNE 08
i1l= - _ -

(X|ak28%, X5t 15)

Al SAL Ricons
SAR 80, 000m°

AT

(L) M2uige 2 B/P HAE
Park city S E2 [E 2-38]z Zo| 25 Z3Z|E Hights ME51¥ 10 HEnd=
i etolcl, MA AMM B/P HHIAEE XS0y Z3EE S5M (A2 XM s)n ¢4
= spelsigt.
[E 2-38] Parkcity ®ZF Z32|E &t
=53] + :
chel =g Me
W/B | S/a | =& S (ko/m) 4SS
T2 @ | @ s b=A[| H|Z
& k‘;/"‘ ¢ | Bfs | FA | S 82 6 |(Bx%)
00-45-160 | 38 | 47 | 179 | 471 - - | e8| - | as | 10 ] -
00-40-160 | 41 | 48 | 178 | 434 | - - ez | - | aas | 10 ] -
C (PCB40) : LONG SON
Bfs : I2&eljd o2
FA (Fly Ash) : Z2}o|ojA| 2&
S1: B2 (84

Z32|ERE

© 31T
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