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A Study on the Effects of Molding Water Content
and Cement Content on Unconfined Compressive
Strength of Soil Cement Mixtures
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 Summary '

This study was conducted ‘to investigate the strength of soil cements for
varied molding water content and cement content(3, é, 9,12%) in four cement-
stabilized soils(KY:sand, MH: sad, SS: éandy loam, JJ: loam). The eoperi-
mental 'results obtainedfrom -unconfined compressive strength tests are
asfollows:

1, The optimum moisture content increased in accordance with the increase
of the cement while maximum dry density didn’'t change uniformly.

2. The moisture content for maximum strength was higher than the optimum
moisture content in the higher cement content. Moisture-density curves
showed a dull peak in the higher cement contents, on the other hand, a
sharp peak in the lower cement contents.

3. In molding the specimen with the approximate optimum. moisture-content,
the maximum strength showed at the wet side ofthe optimum moisture
content. 7

4. SS and JJ maybe used as cement-stabilized base of road to require 300PSI

. of compressive strength cured seven days, but MH andKY may be not
adequate. ’ , k ) :

5. In soil cement, the better the grain size distribution was, the stronger
the compressive strength was itn general.

6. The relation between 28-day strengh and 7-day strength in the cement-
stabilized four soils may be expressed as follows:

' | qu=1.55¢;+1.5

in which ¢, 28-day strength.

' gr: 7-day strength.
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Fig. 1, Grain Size Distribution Curves.

Table-1 Physical Properties of Soils.
Sample| Gs l LL l Pt | Dy i Mansare cu | than Moo AASHO l Classif.
Density - | Content 200 Sieve :
kg/cm? (%) R €% )l
KY 2.68 28 NP 1. 69 17.0 13.0 17.0 A—3 Sard -
MH 2,45 25 NP 1.78 17.4 13.2 16.0 A—3 | Sand
SS 2.73 34 " 1.7 18.3 36.7 38.0 A—6 | Sand loam
J3J 2.74 36 14 1.75 19.0 18.3 65.0 A—6| loam
Table-2 Chemical and Physical Analyses of Cement.
Item Amount Item Amount Item Amount
(%) (%) - (kg/cm?)

Sio, 21.4 C,S 50.0 Tension strength

ALO, 5.4 C.S 23.0 3ds(Min. 10kg/cm?) 20.0
Fe,0, 3.4 CA 9.0 7ds(Min. 20kg/cm®) 25.0
CaO ’ 63.4 CAF 10.0 28ds(Min. 25kg/cm?) 30.0
MgO 3.4 CaSO, 2.5

SO, ’ 1.5 ' Compressive Strength

Ig. Loss 0.6 3ds(Min. 85kg/cm?) 159.0
F. Ca0 0.7 7ds(Min. 150kg/cm?) 248.0
Insol Resid 0.12 28ds(Min. 245kg/cm?) 350.0
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Table-3 Results of Unconfined Comptéssion Tests > — ="~
Soil Cement gﬁ’)tls ture gtlf‘yx- Water ‘Unconfined compressvie Strength
Type | Cotent Content | Density. | Content | 0 Day 7 Days 14 Days | 28 Days
(%) (%) (kg/cm*) (%) (kg/em?) | (kg/em®) | (kg/em?) | (kg/em?) .
1 0.37 — - —
, R 0.34 - _ o
. 0 17.0 1.69 17 0.30 — - —
‘ 19 0.3 | - — - -
21 0.27 — - | —
n.s 0.46 1.24 1.60 .79
. 15.5 0.40 1.89 2.00 2.20
3 1.5 | 167 17.5 0. 34 2,85 2.96 6.06
: ‘ 19.5 0.33 2.21 2.76 5,65
2.5 0.30 2.10 2. 62 5.40
KY :
12.2 0.41 3.58 5.51 6.20
16.2 0.37 4.41 6.09 8.13
6 18.2 1.64 .| 18.2 0.35 4,96 6.75 8.96
20.2 0.34 5.79 7.58 9,92
22.2 10.32 4.96 .75 8.13
13.5 0.40 3.17 8.13 8.96
17.5 0.40 675 9.51 12.54
9 19.5 1.66 19.5 0.34 6.89 11.03 15.71
©21.5 0.33 8. 96 11.58 17.92
23.5 0.33 8.13 10.34 17.09
14,5 0. 40 6. 62 10.30 11.34
18.5 0.37 10.20 16.50 17.09
12 20.5 1.65 20,5 - 0.35 12.82 17.00 17.92
22.5 10,34 13.51 | 19.26 22. 47
24.5 0.33 12.13 17.92 20.26
1.4 0.92 — — —
: 15.4 0,69 - — _
0 17.4 1.78 17.4 0,63 - — —
19.4 0. 50 — - —
21.4 0.47 - — -
12,0 0.85 0.88 1.20 1.38
16.0 0. 67 1.13 2.21 3.17
3 18.0 1.76 18.0 0.58 2,07 3.00 3.03
20.0 0.54 1.79 - 2.16 2.76
22.0 0.41 1.50 2,00 2.75
MH 12.2 0.95 2.76 3,72 4.96
16.2 0.72 5.20 5,37 5.79
6 18.2 1.75 18.2 0.71 6.00 6,20 8.96
20,2 0.41. 7.45 7.58 .16
22.2 0.37 5.10 6.75 11,00
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AldE &8 2 A4kl Soijcements] MEEMES =X & B ML WE
12.8 0.95 3.17 4.14 6.75
16.8 0.65 6.75 8.13 11.30
9 18.8 1.75 18.8 0.50 8.89 15.96 17.92
20.8 0.47 14.96 17.72 23.29
22,8 0.33 8.13 8.96 18.88
14.0 0.96 4.90 5.79 1217
18.0 0.69 13.65 15.71 21.50
12 20.0 1.76 20.0 0.47 15.70 20. 26 23.29
‘ 22.0 0.37 17.09 21.09 28,95
24.0 0.27 11.58° 17.09 21.50
12.3 1.20 — - —
16.3 1.52 — — -
0 18.3 1.71 18.3 1.38 — — —
20.3 1.02 — — —
22.3 0.79 —_ — -
13.7 1.17 1. 60 1.65 1.96
17.7 1.61 2.58 2796 3.7
3T 1907 [ 1ess 19.7 1.34 4,41 5.51 6.20
‘ 21.7 0.99 3.10 . 3.58 5.79
23.7 0. 62 2.10 2.21 5.40
§S 15.0 1.31 2.76 4.75 5.38
, 19.0 1.61 6.20 8.16 9.92
6 21.0 1.66 21.0 1.04 9.92 15.15 16.13
23.0 1.04 11.16 16.54 22.30
25,0 0.74 10. 34 12.50 13.51
16.0 1.41 4.69 9.90 10. 34
20.0 1.64 8,79 16.54 21.36
9 22.0 1,68 22,0 1:24 17.92 27.57 35. 40
24.0 | 0.74 21.09 31.01 33,87
26.0 0. 69 18.00 18.88 27.98
16.5 1.43 5.24 12. 54 13.51
20.5 1.59 ‘14, 67 22.30 24,53
12 22.5 1.69 22.5 1.34 19.92 35. 40 44.12
: 24,5 0.79 25.26 38.87 48. 67
26,5 0.61 19,29 20.26 37.63
13.0° 2.52 - - -
17.0 2.82 . - —
0 S19.0 1.75 19.0 2.15 — — -
21.0 1.61 - - -
1] 23.0 0.99 — — -
13.5 2,00 2.21 2.38 3.17
17.5 2.82 4,27 4.29 5.45
3 19.5 1.74 19.5 2.48 4.14 4.58 5,40
21,5 1.89 2.30 2.31 2.79
23.5 1.13 1.10 1.30 1.38
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