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Properties of shrinkage reducing agent and mortar used
Anhydrite and C;,A;-based slag
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In this study, shrinkage reducing agent was fabricated with 12Ca0 - 7Al,05(C,A;) of CA-based slag and anhydrite. Mortars added
shrinkage reducing agent were experimented for enhancement of shrinkage reduction and compressive strength. The properties of
setting time, length change and compressive strength of mortar changed with mixing ratios. From 0% to 6% C.,A-based slag, setting
times got shorter and length changes of mortars were similar to 7days. From 1day to 7days, the more mortar had C,,A-based slag, the
higher compressive strength. At 28days, compressive strength of mortars with 6% C.,A-based slag was about 36 MPa. After 35days,
mortar with 6% C.,A-based slag had the lowest ratio of shrinkage reduction. So mortar with 6% C.,A-based slag had the excellent
characteristics such as compressive strength and shrinkage reduction ratio.
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4Ca0 - 3AL03 * SO3 + H0O
— 3Ca0 - AlLOs - 3CaS0, - 32H.0 (Ettringite)
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3Ca0 - AlO3 + CaS0;
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CaS0y + 2H,0 + H.0
— 3Ca0 - AlbOs - 3CaS0; - 32H,0 (Ettringite)
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Table 1. Mix ratio of raw material (Unit : wt%) Table 2. Setting time of cement mortar
shrinkage reducing agent No. I.nitial setti.ng Final settir‘lg Final - Initial
No. i C1oA--based — blast furnace | OPC time (hr:min) time (hr:min) (min)
slag slag No.l 8 : 10 9 : 00 50
No.l1 | 15 |(100%)| 0 | (0%) 10 10 65 No.2 7 : 40 8 :50 70
No.2 | 12 | (80%) | 3 | (20%) | 10 10 65 No.3 7 :20 9 :00 100
No3 | 9 | (60%) | 6 | (40%) | 10 10 65 No.4 8 :30 9 :40 70
No4d | 6 | (40%) | 9 | (60%) | 10 10 65 No.5 8 :50 9:50 60
No.5 | 3 | (20%) | 12 | (80%) | 10 10 65 No.6 10 : 00 10 : 50 50
No6 | 0 | (0%) | 15 [(100%)| 10 10 65
BtS 15% F71et No 62 =Z 10A[ZE 2 1047 5020(ULE
LIEFLHACE 0l No 42} Hlwst =2 1AIZH 308, 54 1A17H1020] 20X

No. 1 =XgH| |

L OAA
= F4N

O‘OHTl 10% 2! J_’_EAEHJ_ 10%O||:+_ N

>A0E EAs

2e 52 =51

o= 7o

7| Yet0, 4X4X16cme| AEHZ X
28o| Dl 35OI £O|- 7|7{ O)&>

C} LSt 22

B4

2= K
[

d
iz X3 - A7FsKr
2 3%, 6%, 9%, 12% % 15%= SIRULCt A7
71&02 OPCE 65% 7510 EéEfEO A2 A2
Table 12| HIEH|Z &= 24~
S2f Sefolct, ojnf 2
Hot 2, Heli= 264%E, %E#
SLD

2E =M D2EE

0 15%, GHE2H 0%, S22t

HiEH|E 71208, 2

7|
| 4D X8

o
Tl
gﬂ

o
L
Mooy koI

o
o

x =

3.1 32

SaMnet EHse el e 22E20 82 SHe
Slall HIZHE(Vicat) 2l M85 H, SZAIY Zut= Table 2
Off LIEFHRAC, F4MTE 15% H71st No,19| ZZ2 8AIZH 102
o[ien, SZE oAIZI0IUC}, FMIE 12%, FSHIE
3% 7Kt No 29| S48 =2 7AI7H 402, £ 8AIZt 50202
=4 3082, 42 102 HorRoh I =40l 347K
A2t xf0l= 202 T ZojRc S+40E 9%, Foisias
6% Z71et No 3 XZ 7AIZH 208, £Z 9AIZte=2 ZZ0| ot
MX[e =20 SATXIS] AlZh X0l= S B7I6tAC

719 B B2, B4AM1 6%t HAS 1 9%E &
7kt No 42| 2742 =7 8A|7H 308, B2 9AIZH 40292, No 3
HOF 2 1A1ZH1020], 32 408 B7I6IRiCE gAsea

SHSEH T 6% VK= ZZ0| BOtX = o1A0], 9% O|MoM=

252 ZoX|= SM0| HHERACE Ol= CA ZE20t RaA 10t
HLSoH0 MAE OIEZRI0[E(CA - 3CaS0s - 32H:0) gt
AE Aoz FHEUL & & 6% FoMT 9% £
oM 71 B2 | EZIXI0|E(CAA - 3CaS0s - 32H,0)7} A4 =0
ZZE W ote A2 FHEUCH, g2 FIt HTE Sl
471 84 sidg Yot sttt

29| HIEE R2EI2 AYAZH2 7~10AI7F TFO0|H, 0
= AEN 2012 12iolo] 2¥a = Bitt, & Z2Ef29| 34

ARZI0] BOIRIS 51E7I2t SZARI0] 2ofxl= SX7l0ls, 5L
Bt HIAIZHT~10AI7H HZ)2 Bhetsl] s :

f
TEMY 22E29] g7 2HE Sofl 2262 SZAE HO
N

EASHIE ALSE Z2EI29| RN TS O
g ZUE Fig. 201l LIEFLHRACE Fig. 201 M2t 20|
. 2 228mmO A2, No 2 228mm, No.3 226mm,
No.4 225mm, No.5 223mm 2! No.6 222mmO|RUCt, = FAM7
BHELE 222 U2 AL, 0
EH17P ¥¢ = HHEHI 2t BIS0] A0I5t0, CAH AIE
M7 2o iﬂg@u ael g22 g

g =
Xl 1R e
=} Dml>rﬂ

>.
:".u:
o I
ool
EJ,
o
oM
d

b 1o
e

g bl

s
o &orromo

on
mr o

]

i)

|0

HU

ne

re

>

:".“:

|:|O\

2

E_

r

I-D

[

_ITI_

il

10

4>
e MM

0x
=2



E REEf2"

= Al
20| 4EYE 7|

H ol My <u &% ol I =& m0 T
G I < Y R S ~N o
TREEEZRRTs
5] | - - -
9 N S GO T I A i
. ‘\ = Kir <k e © L ou ~ <N oo T
S — Q™ <0 © | . o _.A__| S QA > @ln_ S =
, N £ ol o o) S Q ol o
o A R =S
2 8 g % 5 U sEEEsg 2wty
g 2 0 oS o n noo ol ol o
3 _ L s g R TR A s B
gx N - ol w0z MK g B or
£ g £ g 5 M R0 K0z 5 9V
- 5 Eg ol Moo X K 2= 82 © & o
g2 S 2 o 0 7T X0 NN B T
N - T X oY
3 5 5 5 < Bl ur < < = W~y o2
a o
2 o ° g L T e = e
g - B dlorhosws . dn
. T — © —I_ ol
o S W o ooy & oopoaz kM
% < A TR - = i O
i ? W U oo o C T H = ., W oI ©
. . . \ 2 el - H o K = = KO T =i %o
s ¥ 3 8 8 = L . - - RO of 2 0 =2 W NRF o - ol X
s s s s s 9 g 3 ] S K s o~ il oy & ur
2T S o1 & R ol ow Loy
(%) yibue Jo ebueyn (Bd) yibueug eaisseldulo) OH_ A_l . |_U - o .|__._A - _|.._._| =
o ol KD X o S = = N
< OF T~ o1 ™ o AN. o =B W
™ m 7 © 7 T~ = = 5 ol
AEBe W _@mm g ol
s EBE3 Bg3F g
. lo 2 Mmooy 00 H S
o ~ K o < Z %0 o %0 r <
5 m = & R KW < Lol
2 g c g FTwN S OGw
') ) o £ A S A o & <& =T X =
£ © ol —, = nu ° = S -, Of
- g < M & oK RO il S M = oF
£ 2 ER = -
I =] Al X &© = - 3 - <X X
) 1~ E L 2 = Y5 EO_EM_OEWH__&O_E%
2 %5 = 3 o oy W woas S MT_H T Wy
i 2 % W opn X W g o MO E <R
5 S oo T ol LN
i ol = < il 0 = __A:| :.__ = O__._._ o
. =3 g o & BN W Wy
z £ Bl T - =T o O - Ko 3 s
o 9] 5N m = ol ; -
\ £ : < KB I I
p i P 5 2 A 02 0o ™ < T
5 E 2 s AL TSy e T
g S S IR I R =
e g < n . .7 2 < o=
7 . d W o Qs B e ok
® 4- MR T P_o___rom%wm_:_o:__gL;
9 & 5l &o§7mMA|._moq|7L||a Tl oop OH
_ ) = = R o N5 R g~ Koo ol =28
o o ) = — [T =5 1o = 83 8 2 -
g 2 S = < c o0 o XMool 92 O D
] « Y I - 7=._ = % . __A__| W__._._ < xr m_AuO OM |.|I_ m <0
k= InS = ol ~
(ww) Mol o g3 w_l_M ju ﬁ% _”;H IH 50 <k ol & W 7,
™ 1o o o El i o & I i

HIStS D2E
KS 40 O

| —

[

—

[

=
=

7of| ok

q

S
f

(KS L 5220)0f| A
7L 14MPa 0|4, 28Y 21MPa O|NO =2

74
2|
21

A

=

[

RO
L

—

]
oIck No1o| 39, 72 2 289 YEYE

Ot 1822 g9

o
M

_I

7
o

H

I
[

4%

—

—

No,1 2C} 2F 8%, No.6 ELrt

—

—

No.32] —0.081%0|H, 0|
104 vol. 1, No. 2 (2013)



7t StE 42, ¢ AME R2Et229 Mg0| & of R2/E

4. B E

2 A= AHE £518t50] S2E 7| 23t S0
7|0E 2 Q= SEMLHZ CoAA 221201 EHE2HTE A
ESIL, & AHIE D2EI29| £517|7F SOt Al WY o
e oL 0E MEeIien, 2 o Hel UM chSat 2
2 Z2g =EolRict

SEE20| tEX 2401 do[Hate UFUE S2 EXs
i1 vifgttlEo] et HalsIRICH R2EE HELEE2 B
S 6% MIIEAUM THE W2 g2 LIEURICH Y5dEs
R0 M= SEHI0S AZoIE [ 7HY 46191
A7 |MFoME SHEeHQ PoA DI AT S8 M8E 2
SEI27} 2451000t 0= &AL AHIER R2EI2 59
24 Halo] FHES £ £ USS E5H xS EN: 2 Y
2 2 2 USS Yolot= Aolct 222 CoAA E2ia= A
E, ZEE2 Y 232(E 59 MUY Z=BT8CE M8
=|

References

Song, Y.S., Lee DH,, Lee SH,, Kim SK. (2011). An Analysis
of the Mechanism of Crack Stop—bar for Floor Plastering of
Apartment Buildings, Journal of The Korea institute of
building Construction 4(11), 333—344,

Hyundai development company institute of technology. (2008).
A Study of Performance and Feasibility of Half Self Leveling
Mortar, Seoul (Korea): Hyundai Development Company;
Feb. 126, Korean,

Jung,CH,, Lee B.H,, (2009). A Quality Research as Proportion
of Subslab concrete, Journal of The Korea Institute of
Building Construction, 9(2), 308,

FHMUQL CoAvZll E2i2E MBT +=MTH H 2262 £

Choi,B.G., (1999)Composition of Flat Mortar, Korea Intellectual
Property Office, Patent no, 10-0340296—-0000,

Sung,GM,, Lee,D.G, (2012). Crack—Reducing Material Composi—
tion and a Mortar Composition and Concrete Composition
Including Thereof Capable of Reducing Contraction Expansion
After Construction of Wall and Floor, Korea Intellectual
Property Office, Patent no 10-1143434-0000,

Kwon, S A. (2001). Crack Retardant Mixture for Cement Mortar
and Cement Mortar by Using it for Heating Floor(on—dol),
Korea Intellectual Property Office, Patent no 10—0303235—
0000,

ChoM.G,, SonH.J,, KimT.C, JunCG, HanM.C, 6 HanC.G.
(2012), Properties of Autogenous Shrinkage of High Strength
Concrete with Various Incorporating Ratios of Shrinkage
Agent depending on W/B, Journal of the Korean Recycled
Construction Resources Institute, 12(1), 152—154,

Kwon,Y H. (2002), Causes and countermeasure of Concrete
Cracking, The Korea ready mixed concrete industry associ—
ation, 73, 2—12.

Jung,Y., Yoo,J H., Shin,J K, (2010). Investigation on the Ratio
and Type of Gypsum for Early Strength Improvement of Blast
Furnace Slag Powder, Journal of the Korean Recycled
Construction Resources Institute, 106—113,

Kim,G.H., Choi,J.S,, Choi,Y.W. (1999). Improvement of Properties
of High Strength Concrete Using Fly Ash and Gypsum,
Journal of the korea concrete institute, 11(5), 99—105,

E. Sakai, K Raina, K Asaga, S, Goto, R Kondo, (1980).
Influence of Sodium Aromatic Sulfonates on the Hydration
of Tricalcium Aluminate with or without Gypsym, Cement and
Concrete Research,10(3), 311319,

A.J. Majumbar, B, Singh, R.N. Edmonds, (1989) Hydration of
Mixture of CipAy and Granulated Blast Furnace Slag, Cement
and Concrete Research, 19, 848-856,

=27 20134 92 105

I



A AT - g

FM10t CoA A EHOE AMES +EXUM R ZEEIE MZE

= AP0z CAZ et R4M1E MSSIH +EMEHE HMEoIdeH, 22629 UFYEe} dxrs E95 e
ANZ17] YoM &7 +=MEHE B7Iolch 22629 SZAI, 20[HekE & YEdEs +5MUM HigtlEol o
HalSIULt, S22t 0~7%7HK I’_H e 2eEt2s Selia MV S710] w2t SZAII0| o2, 7271K|2| Zo|#He
2 FAGIRA, 78 YA Y= CotvZ S211 BV S710f Tt ST CoArll 224271 6% B7HE Z=E
209|289 d& o 36 MPa0 |, 350l MY Axe=E2 THE H2 42 HEHAIIC 22182 CoAr s2i7t 6%
Hote REE20M 240t 221X S48 dolcls Aoz HHE 4+ AT

106 vol. 1, No. 2 (2013)





