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The Effect of Delayed Compaction on Unconfined
Compressive Strength of Soil-Cement Mixtures
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Jeong, I Woong + Kim, Moon Ki - Do, Duk Hyun

Summary

This study was attempted to investigate the effects of delayed compaction on the un-
confined compressive strengh and dry density of Soil-cement mixtures. Soil-cement con-
struction is a time—consuming procedure. Time—delay is known as a detrimental factor
to lower the quality of soil-cement layer. A laboratory test was performed using coarse
and fine weathered granite soils. The soils were mixed with 7% cement at optimum mo-
isture content and excess moisture content in part, Secondary additives such as lime,
gypsum-plaster, flyash and sugar were tried to counteract the detri-mental effect of de-
layed compaction, The specimens were compacted by Harvard Miniature Compaction
Apparatus at 0,1,2,4,6 hors after mixing, Two kinds of compactive effort:s(9"gf and 18
tamper) were applied.

The results were summarized as follows :

1. With the increase of time delay, the decrease rate of dry density of the specimen
compacted by gt tamper was steeper than that of the specimen compacted by 18
kef tamper. In the same manner, soil-B had steeper decreasing rate of dry density
than soil-A,

2. Based on the results of delayed compaction tests, the dry density and unconfined
compressive sterngth were rapidly decreased in the early 2 hours delay, while those
were slowly decreased during the time delay of 2 to 6 hours.

3. The dry density and unconfined compressive strength were increased by addition of
3% excess water to the optimum moisture content during the time delay of 2 to
6 hours,

4. Without time delay in compaction, the dry densities of soil-A were increased by
adding secondary additives such as lime, gypsum-plaster, flyash and sugar, on the
other hand, those of soil-B were decreased except for the case of sugar,

5. The use of secondary additives like lime, gypsum-plaster, flyash and sugar could
reduce the decrease of unconfined compressive strength due to delayed compaction.
Among them, lime was the most effective.

6. From the above mentioned results, several recommendations could be suggested in
order to compensate for losses of unconfined compressive strenght and densitv due
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to delayed compaction. They are a) to use coarse—grained granite soil rather than
fined—grained one, b) to add about 3% excess compaction moisture content, ¢) to

increase compactive effort to a certain degree, and d)

to use secondary additives

like line gypsum-plaster, flyash, and sugar in proper quantity depending on the soil

types
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Table-1. Physical property of soil
Grain size
Atterberg distribution, Classification | Max. | Opt.
. Max. ) Coeff. X .
Tyve limit (%) i percent passing of fo soil dry mois-
e Specific g. (%) . densi- | ture Location of
of . size unif- — .
soil gravity (am) No it Unified ty cont- sampling
] . ormi
o pL | pr ™| No. 10| No. 40 200 Y1 soil cla-| AAS (g/ |ent
sieve | sieve| | ssifica- | HO |ean®) (%)
sieve .
tion
A 2.65 | - |N.P 4.76 | 70.7 | 32.6 | 9.8 | 16 |SW-SM|A-1-b] 1.80 | 11.0 | A% 5% 97
B 2.65 | 36.2| N.P 4.76 | 78.5 | 54.0] 29.8 | 33 SM | A-2-4[ 1.57 | 18.8 | A& 4554
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Table-2, Quality of Normal Portland Cement

Physical properties Chemical properties
Item Item
Property Result K. S. Compound Result K'S
Specific gravity 3.15 Ignition loss (%) 0.9 <3.0
Finess Blainessem/gr 3,300 | >2. 800
Tnitial (min) 160 | > 60 Insoluble residue (%) 0.6 <£9.75
Time of Setting Final (hr) 545 | < 10 SO, (%) .2 <3.0
Soundness 0.41 | <0.80 MgO %) 8 | <60
Water requirement(%) Si0, (%) 21.4
Compre- 1day ALO, (%) 5.2
Strenhth ssion days 160 | > 127 Fe,0, (%) 3.3
(kg/em?) ages 7days 245 | > 197 CaO (%) 62.1
28days 331 | > 281 Free CaO (%) 1.0
Table-3. Chemical Composition of Additives (%)

A Kem | 1 loss | Ig, lossAlLO, | Fe:0, | CaO | Mg0 | SO, | s PO, g’::i’;z‘:
Lime 19. 4 3. 65 1.12 1 0.78 60. 1 - 0.25| 0. 075 - 0.8
Gypsum-plaster 5. 08 2. 28 1.29 | 0.0041| 36.71 - 53.28 - 1.57
Flyash 6. 15 46.39 | 36.251 3.92 1.36 0. 51 0.12 - - -
Sugar CuH:0u
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Table-4, Compaction Characteristics of Soil Cement Mixtures with Additives

Compct. Characts Optimum moisture content % Maximum Dry Density g/em?®
\ Soils A(coarse) B (fine) A(coarse) B (fine) —
Additives Tamper 9okg 18kg 9kg 18kg 9kg 18kg 9kg 18kg
Plain 15. 4 14.7 25. 6 25.0 1.849 1. 890 1.497 1. 549
Lime 15.3 14. 4 26. 9 26. 1 1.853 1. 892 1.470 1.511
Gypsum-Plaster 15.1 14.2 25.7 25.1 1.859 1. 903 1.434 1.512
Flyash 14. 8 14.0 25. 6 24. 2 1. 850 1. 894 1.491 1. 540
Sugar 14. 5 13.6 24. 4 22. 8 1.890 1.912 1.516 1. 569
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Fig. 2. Effect of Time Delay on the Dry Den-
sity of Soil-A, B Specimens with 7%
Cement at the Optimum and Excess Moi-
sture Contents
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Fig. 3. Effect of Secondary Additives on the
Dry Density of Soil-A, B at Various Time
Delay
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