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ABSTRACT

In this paper, the properties of an expansive agent (CaO-CaSOs) for dry shrinkage compensation were investigated
by a series of experimental program, which might be used at On-Dol heating system as mortar type. The expansion
principle of the CaO-CaSQs was mainly verified. As a result of this study, the correlation between the content of the
expansive agent and the compressive strength was obtained in the form of exponential function(Y = Ae™), showing
that as the content of expansive agent increased as the expansion performance with the compressive strength
increased by only a certain amount. Also, as a results of the analysis of a correlation between the expansive
performance and the chemical properties which generally accompanied a part of quality management in manufacturing
the expensive cement, the expansive performance was relative to only the contents of the F-CaO among chemical
properties(Blaine, +44/mR, F-Ca0, SOs, L.OI). And it was clarified that the results were relative to the second order
function, showing that if the contents of the F-CaO increased the expansive performance increased.
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Component Symbol of the expansive cement
(%6) B01 | BOZ | BO3 | B04 | BO5 | BO6 | BO7 | BO8 | B09 | B10 | Bl1l | B12 | BI3 | Bl4 | BI5 |BI6
Ca0 5 4 3 4 3 5 4 3 5 4 3 0 0 0 0
CaS04 7 7 7 6 6 5 5 4 4 4 6 12 | 18 0
OPC 8 | 8 | 9 | 8 | 9 | 91 ] 90 | 91 | 92 | 91 92 | 93 | 94 | 8 | 8 | 100
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Table 2 Item of the test analysis, and the experimental
conditions
Item

Chemical
compositions

Contents

Blaine, +44imR, F-Ca0, SOs, L.OI

. Comp. strength, Setting time,
Physical property Lengrzh changg o g

Mix. ratio (C:S) | 1 : 3, (Standard sand)
W/C(%) 70
Setting time :

KS L 5103
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Table 4 Results of the physical and chemical test

Curing condition

Comp. strength : KS L 5105
Length change :
[Temp. :

Aambient curing
201 C, RH. : 60+5%]

Table 3 Chemical composition of the sample

Component Chemical composition(%)
Si0; |AOs|FesOs) CaO |[MgO| SOz | LOI
CaO 5721099 | 046 [89.03] 093 | - 2.66
CaS0q 28010221002 3705 - [576]| 1.4
OPC 21221 5.73 | 307 |61.20] 2.76 | 257 | 2.02

Chemical composition(%6) Blaine | Residue | Comp. strength(kgf/cm®) | Setting time(hr : mim)
Symbol 2 o - -

SOs | F-Ca0 | Lol | f(em7/g) |44mR(%6)) 34 7d 28d Ini. Fin.
BO1 59 498 2.14 3730 9.3 36 51 115 2:50 6:25
B02 6.0 431 213 3840 9.0 43 61 137 315 7:15
B03 6.0 3.60 1.97 3700 96 50 63 148 3:30 7:10
B4 52 5.14 2.14 3740 10.3 42 61 135 3:20 6:55
B05 55 4.23 2.02 3980 105 44 62 137 3:30 7:40
B06 53 356 2.09 3830 99 52 M 158 315 7:30
BO7 45 5.09 211 3790 106 45 77 146 3:30 6:35
B0 49 448 2.06 3630 10.0 56 97 164 3:25 6:45
B0S 4.7 3.84 222 4050 9.1 57 97 176 325 6:45
B10 4.3 5.03 216 3880 AY 66 105 171 3:40 6:40
B11 4.2 4.30 215 3840 838 71 110 179 325 6:15
B12 42 3.8 212 3860 79 75 115 202 3:25 6:55
B13 5.7 1.36 2.02 3840 7.6 67 76 215 3:50 7:40
Bl4 89 1.12 207 3790 94 48 73 114 3:55 7:55
B15 12.5 1.15 2.02 4090 83 45 112 122 4:10 8:05
B16 2.57 1.16 2.02 3420 9.6 99 160 227 325 5:35
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Fig. 2 CaSQ4[7%] fixed - CaO var.[3, 4, 5%]

40
WOF - - - @~ - - ~
o '
‘ % 30
SEETY R A ARG X
3 g
& —— B05 —&— B06 5 20
£ 20 - . s
et [&]
° =
§> 10 F 510
g 3 ) . | ——B07 —=8i0| |
0 N N N , 0 s
0 7 14 21 28 35 0 7 14 21 28
Age{days) Age(days)
Fig. 3 CaS046%] fixed - CaO var.[3, 4, 5%] Fig. 7 CaO[5%] fixed - CaSOQ4 var.[4, 5, 6, 7%]

SEHIE ZEH| AXSR BAS 2 BEe| SESY| tiet AEdT 317



N
o
.

l—e—pB02 —8— BOS|
. |+ BO8 —><—'B1/1|.

-
w
T

Length change(x10™*)

0 7 14 21 28 35
Age(days)

Fig. 8 Ca0O[4%] fixed - CaSO04 var.[4, 5, 6, 7%]

15 --------------------

T
o —— B3 —8— BOG:
SETY - - - - —&— B09——B12;
X
K
VSR
Koy
[&]
£ oM~ - KT ST
(o]
c
Q
- A A Il 'l q
-5
0 7 14 21 28 35
Age(days)

Fig. 9 CaO[3%] fixed - CaSOs var.l4, 5, 6, 7%]

43 Zoltisl2a Ea|stet &

0z

x|ete| ZHA|

4.3.1 Zo¥iske s 457t AR

Holiglgn} AHE A= A A HAE
A= Fig. 10~Fig. 139 2od 3|H 3 AAAF &
A A3 Table 59 2tk Table 58 #4437 s
ZolHslg 45T 3AFML o= Ar A
g 723 Qe Ao FAHRAL 53] BY AMHY 4=
A5t 74 AoHzkg Alole] ARATIE VT A Y
etk 285 FoAM 68 % 3 sl A9
B g yrx) R%E gl

Aoz WA FIhe AFAEY A2 e
1, o]9) e ALY = AeHF R TAES F

o]

A T

Length change(x10™)

Fig

Length change(x10™)

Fig.

Length change(X107*)

Fig.

Compressive strength(kgf/cm?)

. 10 Relation between comp. strength(3d) and
length change(7d)

A0 ¢ "6 T

40 60 80 100 120

Compressive strength(kgf/cm?)

11 Relation between comp. strength(7d) and
length change(7d)

40
30
20

10

110 130 150 170 190 210
Compressive strength(kgf/cm® )

12 Relation between comp. strength(28d) and
length change(7d)

Table 5 Results of regression analysis between compressive strength and length change

Relation Regression expression Coefficient of determination(R®) n Remark
Length change(7d)—Comp: strength(3d) y = 14097¢ "™ 0.5461 12
Length change(7d)-Comp. strength(7d) y = 8178 "™ 0.4315 12
Length change(7d)-Comp. strength(28d) | y = 633.96e " 0679 12
Length change(28d)-Comp. strength(28d) | y = 2397.80¢ "™ 0.6304 12
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Table 6 Results of regression analysis between chemical composition and length change

Relation Regression expression Coefficient of determination(R%) n | Remark
Length chanege - F-CaO y = 1241x* - 91.17x + 176.39 0.8028 12
Length change - 303 y = -742x° + 80.11x - 193.38 0.1159 12
Length change - L.O.T y = -724.7x° + 3053x - 3194.1 0.1259 12
Length change - Blaine y = -8X10°x° + 0598x - 1054.3 0.1595 12
Length change - +44mR y = -05409x” + 18127x -104.33 0.2859 12
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