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The Effects of Starch as a Retarder in Soil Cement Mixtures

Jae  Young Kim

Summary

Th_is study was conducted to irivestigatg the effect of starch as a retarder on the
maximum dry density and the unconfined compressive strength of soil éoment
mixtures for varied starch “contents (0—3%), cement contents (3—12%), and
delay times (0—6hrs) in four soils. The experimental results obtained from
maximum dry density and unconfined compressive strength tests are as follows:
1, Maximum dry density and unconfined compressive strength were increased

greatly in soil cement mixtues rwhen starch was added as retarder but their

value schanged according to soil varieties.

2. Maximum dry density showed at about 0.5 percent to 1.0 percent of starch in
KY soil and about 2.0 percent to 2.5 percent in SS soil when delay time was
changed in 2.4, and 6 hours in compactxon test.

3. The larger content of cement was, the bigger effects of maximum dry density
and compressive strength were in soil cement. mixtures. V

4. As delay time changed 2.4, and 6 hours in compaction test, 7-day . unconfined
compressive strength showed the biggest value at about 0 5 percent of starch in
KY soil and 2.0 'percent in SS soil, and the maximum value of 28-day unconfined
compressive strength showed at about 0.5 percent in KY soil and 1.5 percent in
SS soil.
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Fig. 1, Grain Size Distribution.
Table i, Physical Properties of Soils.
Max. Opt. Per. finer ‘ )
Sample Gs LL Pl Dry Moisture Cu  than No. aASHO gy,
i ‘Density Content 200 Sieve " * :
, kg/cm® (%) (%)
KY 2.68 28 - NP 1. 69. 17.0 13.0 17.0 A3 Sand
MH 2,65 25 - NP 1.78 17. 4 13.2 16,0 A-3 Sand
SS 2.73 34 1 .71 18.3 36,7 38.0 A—6 Sandy loam
J] 2.74 36 . 14 1.75 19.0 18.3 65.0 A6 v Loam
Table 2, Chemical and Physical Analyses of Cement.
Item Amount Item Amount Item Amournt
(% (%) (kg/cm?)
Si0, . 21.2 C,S 50.0 Tension strength -
Al,0, 5.4 C.sS 23.0 3gs%in. 1 gkg/cm’) 20.0
: 7ds(Min.20kg/cm?) 25.0
Fe,0, 3.4 CA 9.0 28ds(Min. 25kg/cm?) 30.0
Ca0 63.4 C.AF 10.0 :
MgO 3.4 CaSO, 2.5 Compressive Strength
SO, B - 3ds(Min. 85kg/cm?) 159.0
1g. Loss 0.6 7ds(Min. 150kg/cm?) 248.0
F. Ca0 0.7 28ds(Min. 245kg/em?) 350..0

Insol Resid 0.12
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Item Amount

Normal

Consistency (%) 25
Setting {Initial (Min) 180> KS 60
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Table 3. Experimental Design

Item Content

Soil Type
Cement Content(%) .
Starch Content(%)

KY, MH, SS, JJ
3,6,9,12
0,0.25,0.5,0.75, 1.0,
1.25,1.5,1.75,2.0,2.
25,2.50,2.75,3.0
Curing Time (Day) 7,28

Delay Tithe (Hour) 0,2,4,6
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Fig. 2. Apparatus Used for Molding 8¢mm
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