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An Application of Shrinkage Compensation Mortar
in Construction Field
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ABSTRACT

In this study, we compared a plain mortar with the CSA-system shrinkage compensation
mortar for Ondol that is Korean traditional heating system. The Ondol mortar is necessary
to have properties as non-crack, fine flatness and stability for thermal changes. especially,
mortar’crack prevention is to be most important property in Ondol mortar.

To develope the stable material on the crack-prevention, we used to calcium-sulfo-aluminate(CSA)
system in shrinkage compensation mortar. And so, we confirmed the effects of
calcium-sulfo-aluminate (CSA) system for mortar’s physical properties such as setting time,
compressive strength and expansion ratio for crack prevention.

The initial and final setting time of the CSA mortar is faster than plain mortar about 2
hours. And, Compressive strength increased about 20% than plain mortar.

The crack length per unit area, plain mortar is 0.426~0.481m/m’ and the shrinkage
compensation mortar is 0.038~0.090m/m’.

The Results of apartment construction field test, the shrinkage compensation mortar is
excellent about the crack-reduce effect.

Keywords @ non-crack, calcium-sulfo-aluminate, CSA, expansion ratio, | EH7}0|E

shrinkage compensation mortar, crack length per unit area,
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4Ca0 - 3A1203 - SO4+6Ca(OH)2+8CaS04+96H20
— 3(3Ca0 * Al203 - 3CaS0s4 + 32H20)
235 + 199 + 371 + 1728 = 2533m’
3 X 705 =21156m
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(3) Expanding particles Table 3 Chemical composition of CsAsS compound
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Al EE SAF AFE AlRsYen AldE”) Table 5 Chemical composition of lime,
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AnE DY B4A08 ALLsga sEEy SiO2 | Al20s | Fee03 | CaO [ MgO|R20| 805 [Ig. L
2= Table 49 #tl A3E BAlel Az 3.82)13.46| 0.73 | 52.28 |1 0.21(0.12|28.26| 1.03
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Table 1 Chemical compositions of cement 2o] w3 Table 7 I 2t}
SiO2 | Al:O3 | Fex03| CaO | MgO| Kz0 | Na2O| SO {1g. L
4.85(22.28|1.62|45.39{0.21|0.56 | 0.75 |23.15(1.18 2.3 43A2] EMFH 9 XRD,SEM £4
Table 2 Physical properties of cement el AL & = ol = Srslcl ©
Specifi Setting time Compressive °§}zﬂv‘: 37) Hﬂi}‘ =29 3t wialal e
sﬁfgc‘: (hr:min) | Stability | strength(kef/cr) KSL 5207, KSF 24249 sl A2
(cn/g) | nitial | Final | % | B T | 28 WEol 2 9 ZojHslel FFAEE AW
3127 | 3:24 | 5:48 | 033 | 162 | 238 | 329 ool W FAAS e FdzAN 72 37
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Table 7 Blending ratio of mortar

materials expansive
cement | sand material water

mortars (k) (ke) (ke) (4)

plain mortar 520 1 1.500 Q 520
shrinkage-
compens-

ation 480 1500 40 520

mortar

| ZQ R2E2 A8 °F AT D
o) ARelA 3188, 3783, 2z 404

(‘i

= 80MdlA AE ekt ZHEe) @A
¥ Ale] 27 g Table 8¢ JYeEniTH ol A
3 g4 @44 74 Agd gdHel, 74 F
52 zyste] BYY vdvA ¢ HE #IZ
ol & Ab&atalrt.

Table 8 Blending ratio of mortar

ortats( shl‘lﬂkage* plain mortar
compensation mortar
. Kyunggi- | Kvungsang| Kyunggi- | Kyunggi-
conditio Do nam-Do Do Do -
s autumn autumn autumn autumn
eason (Nov.) {(Nov.) (Nov.) (Nov.)
ave. wind
8.3(m/s) | 7.7(m/s) { 9.1(m/s) {11.0(m/s)
speed
wind
SSW N NNW NW
direction
ave.
18.0 . 14.1 11.7
temp. (°C) 192
ave.
9.0 , 4.0 0
humid.(%) 5 622 6 61
sand river,sea river sea sea
EMof g - 31l28 ~ 3028 ~3.0[28 ~ 30
sand
w/c (%) [ 80 ~ 90| 80 ~ 90 [ 80 ~ 90 ) 80 ~ 90

3.3 o
3.1 Z2Etze 84

39 m2ElEd £xR4 229 B4
24 AFE BW Table 9% Zt}. Table 99
At wEw Tyl 22el2d) vjEd FHE
A waegae B¢ Azt o 2417F Wakx]
W g&=7AEE 3UoA 2847A BT oF 20%
Frel 718 Holx gl B A5 BAE
o] A% Zy< mzezy AL A% &
Holm g9loy} £&RA REE29] AS A 7
UAA Fite] =E2EAE Rolm glon A3 T
d olFells it FZEANE Hole Ao E
Aozt & 4 AT

Table 9 Physical properties of mortars

Mortars Shrinkage- Testing
o Plain mortar |compensation
Testing items tmortar method
ASTM
Flow{nm) Over Over 0-109
Setting | Initial | 8.28 6.43 KSL
time final 10.49 8.57 5207. 8
Compressive 3 day 100 127 KSL
strength | 7 day 160 192 5207.
(haf/ci) 198 day| 230 285 1l
Expansive- |3 day | -510 X 107 | 320 x 10” | kg
shrinkage | 7 day | -700 x 10° | 590 x 10™ | 2562.
ratios |28 day|-1000 x 10| 170 x 10° | 64

3.2 3% ANH B4 AT

#4 A9 e ARE Feieh Table 103 2t

Table 10 Field test results of mortars (after 6 month)

types of apartment 31 47
types of mortars py py

days of crack appearence(day) [ 19 20
average crack length {m) 32.8 { 41.1

plain

i crack width (mm) 1.2 | 23
mortar k length per unit
crack fengihi pe 0.321 | 0.337
area(m/m)

shrinkage | days of crack appearence(day)| 100 | 110
- average crack length (m) 3.2 2.6

compensa crack width {mm) 0.8 1.1
tion crack length per unit
mortar areatm/m) 0.031] 0.021
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Table 11 Scattering table for field test results of plain
mortars (after 8 months)

(a) Scattering table - 37 py

Rank NO | Rank bodies | Period Rﬁé?}ége
1 34.05~36.05 | 0 0.000
2 36.05~38.05 | 1 0.025
3 38.05~40.05 | 11 0.275
4 40.05~42.05 | 8 0.200
5 42.05~44.05 | 8 0.200
6 44.05~46.05 | 10 0.250
7 46.05~50.05 | 2 0.050
total 40 1.000

(b) Scattering table -31 py

Rank NO | Rank bodies | Period | Reiative
period

1 0.00~1.05 6 0.014

2 1.06~2.05 | 35 0.083

3 2.05~3.05 | 147 | 0.350

4 3.05~4.05 | 171 | 0.407

5 4.05~5.05 | 55 0.131

6 5.05~6.05 6 0.014

7 6.05~7.05 0 0.000
total 420 | 1.000

Table 12 Scattering table for field test results of shrinkage
- ~compensation mortars (after 6 months)

(a) Scattering table - 37 py

Rank NO | Rank bodies | Period R:;‘f;;e
1 0.00~1.05 | 43 0.123
2 1.05~2.05 64 0.183
3 2.05~3.05 | 101 0.289
4 3.05~4.05 | 104 0.297
5 4.05~5.05 34 0.097
6 5.05~6.05 3 0.009
7 6.05~17.05 1 0.003
total 350 1.000

E3R|EE =2 H1233% 2000.6.



(b} Scattering table - 31 py

Rank NO | Rank bodies | Period| Relative
1 25.05~27.05 | 1 0.025
2 27.05~29.05 | 7 0.175
3 29.05~31.05 | 5 0.125
4 31.05~33.05 | 7 0.175
5 33.05~35.05 | 6 0.150
6 35.05~37.05 | 10 0.250
7 37.05-39.05 | 4 0.100
total 40 1.000
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