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Summary

in order to investigate the effect of the water content and the accelerated cur-
ing on the strength of the scil-cement mixtures, laboratory test of soil cement
mixtures vas performed at five levels of water content, four levels of accelera-
ted curing temperatures, three levels of normal curing periods, and six levels of
accelerated curing time. Also this study was carried out to investigate the effect
of grain size distribution of 21 types of soils on the strencth of soil-cement mixtu-
res at four levels of cement centent and three levels of curing time.

The results are summarized as follows:

1. Optimum moisture content increased with increase of the cement content,
but maximum dry density was changed ununiformly with cement content.
Water content corresponding to the maximum strength was a little higher
than the optimum moisture content along the increase of cement content.

2 In molding the specimens with the optimum moisture content, the maximum
strength appeared at the wet side of the optimum mcisture content.

3, According to increase of curing temperature as 30, 40, 30, znd 60°C, uncon-
tiend compressive strength of soil-cement mixtures increased, the rate of
increase at the early curing period was large, and approximately 120 hours
was suifficient to harden soil-cement mixtures completely.

4 The strength of soil-cement mixtures at the curing temperature of 10°C de-
creased at the rate of 30 to 50 percent than at the curing temperature of 20
°C, and the strength of soil-cement mixtures at the curing temperature of
0°C increased a little with increase of curing time.

5, Although tne strength of soil-cement mixtures seemed to be a little affected
by the temperature difference between day time and night, it was recomme-
nded that reasorable working period was the duratien from july to August
cf which average maximum temperature of Kerea was approximately 30°C.

6 Accelerated curing time corresponding to the normal curing time of 28-day
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was shorten with increase of curing temperature, also it was a little affected

by the cement. Accelerated curing time that the strength of soil-cement mix-

tures for the cement of 9 percent and the curing temperature of 60°C was
45 hours at the KY sample, 50 hours at the MH, 40 hours at the SS, and 34

hours at the JJ respectively.
7. Accelerated curing

time was depended upon the grain size distribution of

soil, it decreased with increase the percent passing of No. 200 sieve.

8 Relationship between the normal curing times and the accelerated curing ti-

mes showed that there was a linear relationship between them, its slope dec-

reased with increase of curing temperature.

9. The most reasonable soil of the soil-cement mixtures was the sandy loam

which was a well graded soil. Assuming the base of road requiring 7-day

strength of 21 kg/cm? being used, the soil-cement mixtures could be obtained

with adding 6 percent of cement in suth a soils S-7, S-8, S-9, S-10, S-11,

S-12, S-13,

10. The regression equation between the 28-day and the 7-day strength was

obtained as follow;
Q=1.129;+6, 5(r =0, 96),
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Fig. 1 Grain Size Distribution Curves.
Table 1, Properties of Soil Used.
Test Item Soil Type KY MH S 1
Mechanical Gravel (aboveZmm) 1% 2% 0y 0%
Analysis Sand (2—0.074mm) 81 83 65 35
Silt (0. 074—0. 005) 7 12 26 45
Clay (below 0.005) 1 3 9 20
Atterberg Liguid Limit 28 25 34 36
Limit Plastic » NP NP 23 22
Plastic Index NP NP 11 14
Soil Classification Texture Sand Sand Sandy loam Loam
AASHO A-3 A-—-3 A-6 A-6
Specific Gravity 2.68 2.65 2.73 2.74
Max. Dry Density (g/cm?) 1. 69 1.78 1.71 1.75°
Cpt. Moisture Content (%) 17.0 17.4 18.3 19.0
Cu (uniformity coefficient) 13.0 13.2 36.7 18.3
Percent finer than NO.200 sieve (%) 17.0 16.0 38.0 65.0
Chemical Cat. Exchange Cap. (me/100g) 16. 6 18.8 28.9 20,2
Analysis Cat+ 12.4 13.1 20.4 13.7
Mgt+ 2.8 3.4 5.1 4.0
Nat+ 1.2 1.8 2.5 2.0
K+ 0.2 0.5 0.8 0.5
Carbonate (%) 0.54 0. 82 2.75 1. 64
Organic Matter(%) 0.58 0. 44 0.10 0.36
PH 6.13 7.02 8.90 7.85
Table 2. Chemical and Physical Analysis of Initial(min) 142> 60(KS)
Cement. Final (hr) 410 <10(KS)
Item Amount g:z %) ;gg
Specific Gravity 3.12 C,A 9.0
Time of Setting C.AF 10.0
Normal Consistency (%) 27 CaS0O, 2.5
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Item Amount

Sio, 21.4(%)
AlLO, 5.4
Fe,0, 3.4
Ca0 63,4
MgO 3.4
So, 1.5
Ig. Loss 0.6
F. Ca0 0.7
Insol Resid 0.12
Tension Strength(kg/cm?)

3ds(min. 1Ckg/cm?) 20.0

7ds(min. 2Ckg/cm?) 25.0

28ds(min. 25kg/cm?) 30.0

Compressive Strength

3ds(min. 85kg/cm?) 159.0

7ds(min. 150kg/cm?) 248.0

28ds(min. 245kg/cm?) 350.0
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Table 3, Experimental Plan,

Item Content
Soil Type KY, MH, SS, JJ
Cement Content (%) 0,3,6,9,12
Water Content (%) —6, —2,0MC,+2, +4
Curing Time (Days) 0,7,14, 28

Total Number of

Specimens 4x5X5x4x3=1,200
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Fig. 4 Effect of Molding Water and Cement Content on Unconfined Compressive Strength

of Soil-Cement Mixtures (KY Soil).
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