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Abstract

Durability of concrete structures is seriously compromised by cracking at early—age
concretes, particularly in high-strength or high-performance concrete structures. Since
early-age cracking is influenced by various factors that affect the hydration process,
early-age shrinkage and stress/strain development, the behavior at early-age is highly
complex and no rational methodologies for its control have yet been established.
Concrete structures often present volumetrical changes particularly due to thermal and
moisture related shrinkages. Volumetric instability is detrimental to the performance and
durability of concrete structures because structural elements are usually restrained.
These restrained shrinkages develope tensile stresses which often results in cracking in
combination with the low fracture resistance of concrete. Early-age defects in
high-performance concrete due to thermal and autogenous deformation shorten the life
cycle of concrete structures. Thus, it is necessary to examine the behavior of early—age
concrete at the stages of design and construction. The purpose of this study was to
propose a shrinkage models of VES-LMC (very-early strength latex-modified concrete)
at early—age considering thermal deformation and autogenous shrinkage.

INAE + 247 g2y ZagE )5 o HY

Keywords : very-early strength latex modified concrete, autogenous shrinkage, thermal

deformation
1. M2 Ede] 2AETF AREH L AR E-AHEN]
7b A, @9 ARERe] g2 ZAZEdXE A
Ao ZagEY 1ASs 2 npmsle] uha) THA FAEJAD ArIeFe] Gl FuiH L,
S4g BEAgn AFROR Q8 W B-AWE Aol mEAE AT|eEel osiE o]
nel ZelEr} AlSFH A, E-AlwEH]7} WAshs Aol AAEI 7] Wil AeFE 7
qa w9 AWEZe] we 2avEdAE o4 1o ;B W A5 e gile] sag Ay
A Az wE] ADE R goz Qs BAZ OF=Ho] dF A8 gk #Ae F
wASOIFE Ar)sFHel ogt el gEsm  Flat AELLE2][9).
A, A FEE ofF e ZoamEN Ao olef gt A7|FF gl el A FAETS
& Aelst gdiror Ao Ty FA2E FelolMe AME F3tel s 22 olF AAA
TR A D nEste] el e Zoaldl o8 AVE AA A AFoRA, BH Yol
uoold, Smmsl 9, ofF & Sl 7)]lshs
+ ZuEn geky ERsk ual A WMeks EeeA o AR Aot gl
o AstE BETE @, Feubl ezl

,73,



e AT (G S YA =), 267 BE, 2006,

H ¥ 4,

oleldt FRL AFFH LA o, Ut
Z3YE] AfodE AxF5F W& g 1/10
| Sad aele] ol

ofHAA R, T AgtA ] FFo] wal, E-AWE

H7E B wAk, afE, Tl e &
AYEAE FAR 5 gl HEe] Mol A
sl Aol mEtde AreFutel osME
dol AT Bl WA 1990d ) 2H-E <
HoAE oju] BAHoz AFHI gon
Al HH L gl Aol T7].

A 5ol AEKER 3 FEE TR 3
Azt dst | wgdw 23AE F& B8
7] A AFEFAREA &Y AAd 23

#]E(Very-Early Strength Latex—-Modified
Concrete : ©]3} VES-LMC)7} 7o 283}
GAle] olZ a1 glth. VES-LMCe] #AHL A 34
7t B A= 4.5MPacld, 454 E7F 21MPa ©]
Joz wEEo] By § 3AI7E Tl wE NS
7bsetAl gtk ol Aok EI ghElse] HUkR
71EY BReARTt 2 A7) T A4S sl
o

Adsto] dntZAZEng FEARY 3 FE 5
AR ol 453 $F o= dyA o
(51,071
¥ &g NAZAREE GEHeR
HAY FE2L R FLE 27 AEF,
=1

el 2 A M W E-AWEN 9}
AN Z zte A5 AR E A EA A
YEhs A7 eFel g A3k (8] 7+
FoRE RFEAERA 1 787 9438 FUtst
i 9 VES-LMCE AAsa, d3x1S 1
3t ZAFPAagtel]l 2H1E w5 AA st
5 F ¥MEFE AANAY. gEo] 3§l

WA Fatd S adEd £

o
i3
e

A

7] F

% of AAL Am =4
& ANeH, AAE FRE A, AF D A
2 e

o

o ©
ol
o
2

SagE gasest 2
27 ANrFo A% FAE Adshev @
T

o
s
"
N
il
z
A
rir
o3
B
oo

2.1 o|EH HiE

o]

¥ g

TAYE FERELS FIYE g4 AFREH o
g 7 aqem Q& 5, BF 75 A o
3 AANEE Qo AFWE HFAolA ZA
ZEYFo] WA FHoR QT FHEY] Al
S A7 7 9 E AAE YoluA =,
ZAHE WE T P FHFE FRAAM Fol
BASA I, ol FA =
9 A JFgo R
do] JHstA =6
deo| ddol H=
el tete] =9

ZAYUETFRES
Wg, 878
o AeHE
3 A7)
AGA vE&
How 43

ek 27

= oo
B
m OJ;;
ofN ot
r_eu -
ox
o,

rr %

19
T
il
°
e

ri

o) iz
S'lﬁ
£ oo
o
_>|~I_‘
N
>
o
Iy

w2

T He

BN
i
lo
>
kel
oX,
iﬁllr
S ir
-
BN
d
1o

hJ
e
o O
5
i)
2
b
N
o
X

o

)
o

re sHA gt old
F-AHEY 5} %
ok A7 SEle e
A ek SEay

e oy

A
ro

5 W o
S
>,

1 lo
dy U oy

to
o
(o}

olo
b3

o
oL
2,

H

r

VA

fru
(.

[>

[>

-

e

to
E

—_

21,
&

Y

o 4 11
2 ML L
N
o
z,
1
|
12
e myY o Rl ot

E
o2

o,
ofl,
ol
tlo
=)
2

N
L
off
ofr
ol
-
ek
z
oX
i

2 N o Nug D jo e sl
N
O)LL““
4 &8 o
g o
)
olo
o
il
L
N
N
rn -llm
o
\
5
Im o
L~
OE(Z)O
-lO_\g_lN

d e 2
o 1o

>
>
op
i
=
*0
| iF
<
o
@
-
=
o
)
2
2
s
ot
flo
{
4

2
W2 443
VES-LMC Hg<+As REZIHE Az
=938k stgloen, VES-LMCE #& ZA¢

% %

Al

|

AE Egstol oF 303 AW

o 2 i 2R
UE
m(
mx
>
o

1ES E3ste] v 3027 & As7 2
ojEF migE AASGIT HEgoR AXAL
7he e s AL e 28 FUE ¥
30x3F BE Am7h & Aolws wigaitt
ZAE dAsHs dde] 991 2EAet
FHOE FEE ¢ olvdH, E dyelMs wd
=, e FAEAA FE YU AES
of Y@} FopidR A TS nFsAh A

)
=2
>~

1 nZe F3kd 9 A7|eFe] %A 3
7H= A4l VES-LMC® fARS # wzke] #9
kel FaAsz &84 = vk

,74,



e AT (G S YA =), 267 BE, 2006,

VES-LMCY 9 548

=

= 1L

I 1 Mix Proportions of VES-LMC

weld A4

- W/C | S/a Unit Weight (kg/m’) Antifoam Rotard
e etaraer
P @ | @ | c|w/| L] a]| s | agen
VES-LMC L15-R0O -
VES-LMC L15-R0.2 38 58 390 82 122 | 707 | 918 1% 0.2%
VES-LMC L15-R0.4 0.4%
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