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UNCONFINED COMPRESSIVE STRENGTH/ COMPACTION CURVE

This thesis aims to develop models for compaction of uncemented soils and
unconfined compressive strength of cement stabilized coarse grained soils. It is found
from the compaction test results that the dry unit weight of soils compacted on the
dry side of optimum moisture content is dependent upon the compaction energy and
the degree of saturation. These two parameters insignificantly affect the dry unit
weight of the soils compacted on the wet side of optimum. On the dry side of
optimum, the normalized variable (m/S°)/(m/S°?)y is introduced to take into account
the effect of soil type. This variable is linearly related to the logarithm of compaction
energy. At the optimum moisture content and on the wet side of optimum, the
compaction points for all compaction energies practically form a single curve.
Combination of these two portions for each compaction energy leads to an inverted V
graph which can predict the compaction of coarse and fine grained soils.

The model for unconfined compressive strength of cement stabilized coarse
grained soils is divided into the dry and the wet sides of optimum. On the wet side of
optimum, the strength equation is based on the empirical finding that “the unconfined
compressive strength of cement stabilized soils at a particular curing time is

dependent only upon the soil-water/cement ratio, w/C”. Also from the empirical



finding it is proposed that the relationship between strength and water content is
symmetrical for water content ranging from 0.8 to 1.2 times optimum water content.
The strength on the dry side of the optimum can thus be assessed.

The two models are verified using test results compiled from the literature as
well as results conducted by the author. The predicted and the observed values are in

good agreement within acceptable engineering error.,
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ASTM = American Society for Testing Material
C = USnaduud (Cement Content)
CAH = Calcium Aluminate Hydrate
CSH = Calcium Silicate Hydrate
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m =1l5y 1m1§’1 (Moisture Content)
oMC =1l5y mﬁyum 1284 (Optimum Moisture Content)
OMC, = ﬂ?umﬁywmu13ammw5Nmmé”mmumm§m
PI = A¥UANINNAITAN (Plastic Index)
PL = Yadnana1gan (Plastic Limit)
q, = }1990ALNUIABI (Unconfined Compressive Strength)
S = nﬁimamﬁlm‘]"aéfamfw (Degree of Saturation)
USCS = Unified Soil Classification
UTM = Universal Testing Machine
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w/C — 1Snanih lumadudelSinadnug (Soil - water/cement ratio)
w,/C — e lufumiedensnadmd

(Cay - water/cement ratio)
7, ~ miorimiinauus (Dry Unit Weight)
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(Norling and Peckard, 1958)
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eI may wataaalugzln 2.8 wun welSnuaumisunnyua lugaannusangy
2AAA9 FINUANN IR0 ANIZanaIA Y
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511 2.8 BnFwavestlSunaAumiloaden1 Modulus of Elasticity YoIaUmua

(Reinhold, 1955)
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(Davidson et al., 1962)
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(Davidson et al., 1962)
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Unconfined Compressive Strength at an
Age 7 days (MPa)
N
T
[ ]

pH after 60 minutes

51U 2.1 anwduiusszniniasdanum pH vesaunauSmud ludasidiu 1:10

(Sherwood, 1958)

2.5.5 MINANUAZMIVADA
2.5.5.1 szoznanlumsnay Felt (1955) 18AnyuRsrtusninaveanismiag
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1 M) ‘é’ J < 4 o v w a
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=3 d‘ 9 [ o v w a A 4
g‘]J“I/I 2.12 HaU9952 82N I FHEUADN1aI0AVOIAUTINUA (Felt, 1955)
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Eﬂtﬂ 2.13 ﬂ’Iﬁ’(,:’IiUulﬁﬂﬂ aﬁ@ﬂﬂl@QﬂucﬁﬂJu@Iu@Qﬁ]Iﬂﬂ1§1%§$Elgna’Iﬂ'IT]Jﬂ@ﬂu'Iu"Uu

(Ingles and Metcalf, 1972)
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319 2.14 INTWAVDIANUHUMUUADANAITAVDIAUNTLBZ1IA1UY 28 TU (Felt, 1955)
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511 2.16 INTNAVDILYUVADANAIDAVDIAUFINUA (Leadabrand, 1956)
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(Maclean et al., 1952)
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Moisture Curing Cement Predicted Observed
Energy oMcC content, Time, content, w/C strength, strength,
(kJ/m’) (%) w (%) D (days) C (%) 4, (kPa) g (kPa)
296.3 13.5 13.5 3 3 4.5 791 986
296.3 13.5 13.5 3 5 2.7 1102 1185
296.3 13.5 13.5 7 3 4.5 1079 1200
296.3 13.5 13.5 7 5 2.7 1504 1562
296.3 13.5 13.5 7 7 1.9 1871 2048
296.3 13.5 13.5 14 3 4.5 1314 1265
296.3 13.5 13.5 14 5 2.7 1832 1718
296.3 13.5 13.5 14 7 1.9 2280 2279
296.3 13.5 13.5 28 3 4.5 1550 1479
296.3 13.5 13.5 28 5 2.7 2160 2248
296.3 13.5 13.5 28 7 1.9 2688 2868
592.5 11.5 11.5 7 3 3.8 1197 1536
592.5 11.5 11.5 14 5 2.3 2033 2281
592.5 11.5 11.5 14 7 1.6 2530 2807
592.5 11.5 11.5 28 3 3.8 1720 1786
592.5 11.5 11.5 28 5 2.3 2397 2551
592.5 11.5 11.5 28 7 1.6 Reference 3039*
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Moisture Curing Cement Predicted Observed
Energy oMC content, Time, content, w/C strength, strength,
(kJ/m’) (%) w (%) D (days) C (%) 4, (kPa) g, (kPa)
296.3 12.6 13.3 7 1 13.3 539 460
296.3 12.6 12.0 7 1 132 542 597
296.3 12.6 13.9 7 3 4.6 1069 1212
296.3 12.6 15.2 7 3 5.1 1009 926
296.3 12.6 12.0 7 3 44 1106 1159
296.3 12.6 15.9 7 5 32 1366 1388
296.3 12.6 124 7 5 2.6 1573 1470
296.3 12.6 12.0 7 7 1.9 1919 1723
592.5 11.1 124 7 1 12.4 565 546
592.5 11.1 9.8 7 1 124 565 749
592.5 11.1 12.0 7 3 4.0 1176 1262
592.5 11.1 13.6 7 3 4.5 1085 1054
592.5 11.1 9.7 7 3 4.2 1145 1498
592.5 11.1 11.0 7 5 22 1735 1964
592.5 11.1 13.0 7 5 2.6 1556 1613
592.5 11.1 11.0 7 5 22 1717 1964
592.5 11.1 12.8 7 7 1.8 1957 2217
592.5 11.1 10.9 7 7 1.6 2128 2116
592.5 11.1 14.3 28 5 2.9 Reference 2087*
1346.6 10.0 9.5 7 3 32 1367 1673
1346.6 10.0 9.5 7 3 4.2 1135 1573
1346.6 10.0 12.1 7 5 2.4 1633 1549
1346.6 10.0 8.8 7 5 2.7 1527 1738
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Moisture ~ Curing Cement Predicted Observed
Energy oMC content, Time, content, w/C strength, strength,
(kJ/m’) (%) w (%) D (days) C (%) 4, (kPa) g, (kPa)
2693.3 9.3 11.6 7 1 11.6 505 517
2693.3 9.3 10.8 7 3 3.6 1080 706
2693.3 9.3 10.9 7 5 2.2 1496 1035
2693.3 9.3 12.8 7 5 2.6 1348 737
2693.3 9.3 9.6 7 7 1.4 2022 1204
2693.3 9.3 11.2 7 7 1.6 1829 915
2693.3 9.3 11.3 14 1 11.3 626 665
2693.3 9.3 10.8 14 3 3.6 1316 1378
2693.3 9.3 12.6 14 3 42 1190 835
2693.3 9.3 11.6 14 5 2.3 1751 1758
2693.3 9.3 10.0 14 7 1.4 2399 2686
2693.3 9.3 11.8 14 7 1.7 Reference 2143*
28 1.7 2530
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Moisture Curing Cement Predicted Observed
Energy oMcC content, Time, content, w/C strength, strength,
(kJ/m’) (%) w (%) D (days) C (%) 4, (kPa) g (kPa)
2693.3 6.0 7.1 7 1 7.1 1246 1031
2693.3 6.0 6.8 7 3 2.3 2617 2130
2693.3 6.0 6.4 7 5 1.3 3795 3415
2693.3 6.0 6.4 14 3 2.1 3317 2994
2693.3 6.0 6.7 14 5 1.3 4488 4471
2693.3 6.0 8.1 14 5 1.6 3967 3441
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Moisture Curing Cement Predicted Observed
Energy oMcC content, Time, content, w/C strength, strength,
(kJ/m3) (%) w (%) D (days) C (%) q, (kPa) g (kPa)
2693.3 6.0 6.2 14 7 0.9 5874 5640
2693.3 6.0 7.9 14 7 1.1 Reference 5102.2*
28 1.1 6045

WA * 711971999
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Moisture Curing Cement Predicted Observed
Energy oMcC content, Time, content, w/C strength, strength,
(kJ/m’) (%) w (%) D (days) C (%) 4, (kPa) g (kPa)
2693.3 8.0 8.8 7 1 8.8 613 526
2693.3 8.0 9.3 7 5 1.9 1683 1930
2693.3 8.0 8.2 14 1 8.2 782 676
2693.3 8.0 10.8 14 3 3.6 1335 1419
2693.3 8.0 8.6 14 5 1.7 2158 2034
2693.3 8.0 9.7 14 5 1.9 1995 1755
2693.3 8.0 9.1 14 7 1.3 2588 2599
2693.3 8.0 11.2 14 7 1.6 Reference 2261*
28 1.6 2670

WA * 71971999
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