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A Study on the Effect of Curing Temperature on the
Unconfined Compressive Strength of Soil Cement Mixtures.
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- This study was conducted to mvestlgate the strength of soxl cement for varied cur-
ing temperatures (0, 10, 20, 30, 40, 50,60°C) and cement content (3,6, 9, 12%) in four
cement-stabilized soils (KY: sand, MH: sand, SS: sandy loam, JJ:loam). The experim- .
ental results obtained from unconfined compressive strength tests were as follows:

. 1, According to increase of curing temperature as 30,40,50, and 60°C, the uncon-
fiened compressive strength of soil cement increased, the rate of increase in the
early curing period was large, and around 120 hours was smffxc:ent curing time:
to complete hardening.

7 2. The strength at 10°C decreased to the rate of 30to 40 percent than that of 20°C
while the strength at 0°C was very small, strength of soil cement increased in
cold weather unless that the temperature was below 0°C

3. The average maximum temperature, about 20°C durmg July and August in Korea.

- may be recommended for a optimum Lconst:ructlon period to increase the strength
of soil cement, ;

4, Accelerated curing time that strength was equivalent to 28-Day normal -curing
decreased in accordance with the increase of curing temperature, and also accelera-
ted curing decreased the effect of cement. content, Accelerated curing that strength
was equivalent to 28-day normal curing for soil cement of cement content 9 % and
temperature 60,C was 45 hours; KY, 50 hburs; MH, 40 hours; SS, 34 hours; JJ.

5. According to the increase of the (percent passing of No. 200 sieve, accelerated
curing times became shorter to become the required- stength.

6; Relation between accelerated curing times and normal curing days was showeda
linear of which slope decreased in accordance with the increase of curing tem-
perature, it may be expressed as follows:

(1). 30°C t=3,6d+6(r=0,97)

(2). 40°C t=3 2d—5,1(r=0, 95)
(3. 50°C t=2, 1d—4,0(r=0, 93)
(4). 60°C t=1, 4d+4, 0(r=0,90)
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in- which
t=accelerate curing time,
d=normal curing day.

7. Accelerated curing time that the strehgth was equivalent to 35kg/cm? which was
. the strength of cement brick was 96 hours at temperature 30°C to SS 9%, and

120 hours at temperature 50°C. to JJ 9%, Consequently, a economic soil cement

brick may be made in future.
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(2) 40°C t=3,2d—5.1 (r=0,95)

(3) 50°C t=2,1d—4 (r=0.93)

@ 60°C t=1.4d+4 (r=0.90)
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Appendix
Table A—1 Results of Unconfined Compressive Strength Tests.
?:~\\\\;Ifzggfffture 7 )
N 0°C 10°C 20°C 30°C
w‘f ™
Soil\_; Cement™, | 7D 14D 28D| 7D 14D 28D| oD. 7D 14D 28D 56D | 24H 48H 72H 96H 120H 141K
Type . Content i
: %| kg/cm? , ]
f 0.81.2 1,81.8 22 3.00.34 2.5 3.1 43 551,425 39 3.4 41 46
Ky 6 1 2.4 3134 42 5_2%0_35 S.2 68 9.5121/2.8 44 6 g5 5.2 10,2
9 1,528 42040 67112034 6511.216,7 22,044 7.2 11 g 14,2 16,8 19, 2
12 2435 5487124135035 11,2 16,218,523, 5.4 9,2 174 16,5 19.3 21 4.
3. 0.81.3 17118 2.8 350,58 2.7 3.2 45 5812 26 7 m_
6 [.326 3,540 43 58071 65 7.2 9812228 43 59 8.6 9.510.6.
MH 9 1730 47148 7.011.50.50 9.115.017.8 21,0046 76 11.8 14,5 16.8 19 0.
12 ]2.83.9 6,2010.212.8 14,2047 13,1 17,2 19.5 23.8{ 5.4 9.0 12,4 16,6 ,9:, 209
3 522 2830 37 401,34 42 51 59 7132 40 46 54 538 52
6 032 536010.212.31.06 9.915718,222.2 6.2 10,2 13.4 14,9 17.2 18.5
§S 7 P84S 6.700.217.222.31.24 18,2 28.7 36,2 40.212,2 20,4 27,5 35.5 49 g 55
12 4075 11.412.3 21.5 30,51.34 20,5 36,2 45.7 52,3154 26,5 36, 5 45, 2 482 514
b3 520 3427 32 3,8112_48 3.8 4.7 5.4 6832 38 44 50 58 o3
8 2735 42045 62 83258 7.2 9613517258 90 12.4 14 1 15.4 16,7
3 7 (3542 6.57.811.01542,5216.2 20,0 24,5 28,512,0 18.5 24.0 27 2 29.4 33 2
12 [4.06.810.512,0 13.5 19,72.52 20,1 22.5 32,5 38,5154 24,5 314 35.0 38,2 4o
\* Temperature R . )
Soil ceﬁ 24H 48H 72H 96H 120H] 24H 48H 72H 96H 120H 24H 48H 72H 96H 1204
Type Centent . )
i %| kg/cm?
; 3 2,0 2.7 3,4-44 5026 3.6 44 51 5428 4.1 5.2 58 6.4
Ky | 4.4 6.4 8510.211.250 8.2 10.1 11,6 12.4 64 9.6 116 134 154
9 |4511.014816.518.4/7.1125 168 18,5 20,285 156 20.2 2.5 253
L 8.514.217.520.3 22.59.4 16,5 20.4 23,1 25,5125 19.8 231 25.4 255
I3 1.8 2.6 34 46 51(22 3.4 44 48 5625 37 48 58 o6
T 3.7 6.8 7.5 9,211,548 80 98 115 12460 9.1 112 13,2 14,5
MH ’ 9 |6.B10.814.416418,03.1123 164 186 20,281 152 192 22.2 2.6
IR 7.8 13.816,619.8 22,01 8.5 15.7 19.6 22.5 24,2114 19,3 229 24.4 272
! 3.6 4.4 52 61 7.0042 54 58 7.0 8144 59 66 3.3 95
; 8.212.215.518.7 20.5(10.4 15,3 20,3 22.3 24,1135 18,4 225 24.3 27 1
SS9 N18.227.033,1 39,2 42.422,1 35.7 39.2 42.5 44,3281 38,2 43,5 45,7 47.2
|12 [22.135,2454 48,2 51.228.2 45.8 52.3 54.3 56.235.1 52,5 56,0 59.2 &1 2
L3 3.8 4.5 52 6412442 55 61 7.2 8545 61 69 85 102
6 8.012.114216819.29.313.1 17.4 2.2 24,2105 15.2 18,2 22,4 265
B 9 [15.022,426530.233.420227.5 0.5 33,4 3520235 30.2 37,3 41.5 435
12 [18.227.233.238.242.225.5 35,7 43.2 47.2 S51.229.5 41.2 48.5 553 sa.4
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Appendix
Table A—3 The General Weather Condition of Regional Group in Korea.
(1970~1973)
AN ltem Mean Temperature Mean Max. Temperature] Mean Min. Temperature
\ Month - Remarks
Apenonhl s 7 8 9 6 7 8 9 6 7 8 9

£ &2 | 189 23.6 23.9 19.3| 21.7 26.0 .26.4 22.0) 163 211 21.5 16.4
& 2 21.2 249 24,1 18.5 26.9 29.6 28.7 24.4 16,7 21.2 20.5 14.1
47:1‘ 2 | 20,3 24,9 24.4 19.3 | 24.7 '29.0. 28.4 23.7| 16.5 21.5 21.3 15.8
A < 21.3 24.8 24.9 20.3| 26.2 28.8 28.9 25.1 17.6 21.9 27.2 6.4
2+ 25 18.2 22.9 23.4 19.610 21,2 26,1 269 23.1 15.5 20.5 2.1 17.2
o] bl 19.7 23.7 24.3 20.3| 23.7 27,1 27.8 244 17.0 21.3 21.8 16.8
+ 4 20.8°24.8 24.7 19.8 25.9 28.9°.29.2 25.2 16.2 21.2 21.0 147

A A4 20.4 24.3 24.8°19.9| 25.2 28.3.°29.1 25.1 | 16.6- 21.4 21.4 15.4
2 e 21.5 25.5 25.2 19.8| 257 29.2 29.8 26.0 15.6 20.9 21.9 16.°9
o =2 21,5 25.5 25.4 20.2| 26.5 29,97 29.9 23, 4 17.3 222 22,0 161
& 29 20.5 24.7 24.5 19.2| 26.0 30.0 29.2 24,71 16,1 20.8 -23.3 '15.0
i) == 21,3 25.8 26.0 2.1 26.3 30.0.:30.2 26.0 16.8 22.2 22.0 16.8
2 = | 205 24.8 259 22.0) 240 28.1 29.4 -25.8| 17.7 22.5. 23.3 19.0
= Z 20.6 24.9 26.1 21.8| 24.4 28.5 .30.0 25.8| 17. 8 22.4 .23.5 19.0
& <+ 20.5 24.7 25.9 21.7 | 23.8 27.8 29.1 25.2 17 9 22.5.23.3 19.0
=) & 22.0° 26,1 26.3 2.1 27.2 30.5 30.9 26,2\ 17.2 22,4 22,2 16.5
= A 20.5 25.1 25.6 21.0| 24.4 28.8 29.3 25.0| 17 8 22.4 22.8 17.6
o T+ 21.9. 26.3 26,2 21.0] 27.2 31,0 30.9 25.9 17.3. 22.5.22.4 17.0
o] B 21.1 24.9 25.9 21.3| 25.6 28.8 730.3 26.6 17.5 2.8 22,3 17. 2
= F 20.2 25.2 25.2 21.8 24.4 29.5 29.2 26,5| 16.5 21.7 22.1.18.4
L Ak 20.4 25.4 256 20.9] 25.1. 30.0 .30.1 25,71 16.5 21.9 21.9 17.2
T = 21.5 25,6 26.2 21.1 26,5 30.0 30.5 25.8 17.5 22.4 22,7 17.2
A AL 20.1 24.5 25:6 21.6| 23.2 27.4 28.9 25.3]| 17. 5 22.3 23,1 18.9

A S 20.8 25.9 26.6 22.5| 24.2 29.2 29.8 25.5| 17.8 23.0 23.4 19.4
A3 = 20.7 25.3 26.6 22.7.\ 23.4 27.8 29.5 26.2{ 18.1 23,1 239 19.8
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