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Cement amount of modified expansive soils in water diversion project from
Yangtze River to Huaihe River

WU Jian-tao, YAO Kai-xiang, YANG Shuai, SHI Sai-jie
(College of Civil and Transportation Engineering, Hohai University, Nanjing 210098, China)

Abstract: The expansive soils have the tendency to expand in wetting and to shrink in drying. The addition of cement is one of
the methods to enhance the engineering properties of such soils. The effects of varying cement contents and curing time on the
engineering properties of the expansive soils are investigated through the measurements of free swelling index, Atterberg limits
and unconfined compressive strength of weak expansive soils along a section of water diversion project from Yangtze River to
Huaihe River. The test results show that increasing the amount of cement decreases the free swelling index, liquid limit and
plasticity index, whilst the unconfined compressive strength increases. Also, increasing the curing time leads to a reduction in
the free swelling index, liquid limit and plasticity index, but an increase in the unconfined compressive strength. After seven
days of curing the measured soil properties begin to be stable. Thus, the improvement of the expansive soils by cement takes
long time.
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Table 1 Basic physic-mechanical indice of expansive soils

P 2H 1%/ % W R B RIREKE BRATEE HHBEKER
10~5 mm 52mm  2~1mm <l mm /% /% Fe¥ 1% /(grem™) 1%
59.59 33.73 4.6 2.08 51.2 21.6 29.6 17.5 1.77 51.5
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Table 2 Maximum dry densities and optimal moisture contents of

modified soils

BREM  BAFEE(gem)  RIEEKE%
5 1.78 17.1
3 1.79 16.6
4 1.80 16.2
5 1.81 15.7
7 1.82 15.0

R IR B FK RIS E otk T2 B 1
Femlh b, i R TTRE rEb i) (GBT 50123—
1999) il % iRFE. LB BT SO R TR L+ T3 i
WK, HIRE T3 R IR 2 Fo K T3 B AN il i 552
I 93% 3RS . T TR MR 06 0 iR SR P S AR
HIFRTIRES), B TIRSF N ¢ 61.8 mmx20 mm; A FR
PO 38 B AR I8 TS24 N ST N ¢ 50 mmx130 mm, iRFF
SN ¢ 50 mmx90 mm.
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Fig. 1 Free expansion rates of plain and modified soils at different

curing ages
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Fig. 2 Free expansion rates of plain and modified soils under 50

kPa at different curing ages
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Table 3 Swelling-shrinkage indice of plain and modified soils
Rt H K 3/% 50 kPa H i IEZAK /%
1d 3d 7d 1d 3d 7d
=t 51.5 1.63
BIKE 2% 41.2 37.7 37 1.29 0.69 0.49
BIKE 3% 40.5 37.4 35 0.56 0.42 0.28
BIKFE 4% 37.7 37.5 33 0.47 0.31 0.25
BIKE 5% 38.5 32.3 30.7 0.5 0.27 0.12
BIKE 7% 30.3 28.5 27 0.8 0.5 0.08
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Fig. 3 Relationship between liquid limit and curing age for plain

and modified soils
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Fig. 4 Relationship between plastic index and curing age for plain
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Fig. 5 Unconfined compressive strengths of plain and modified
soils at different curing ages
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Table 4 Unconfined compressive strengths of cement-modified

soil with different dosages

JE M PR s 52 5/ MPa

+HE
1d 3d 7d

%=1 0.44
BIKFE 2% 0.71 0.6 1.215
BIKE 3% 0.75 0.79 1.357
BIKEK 4% 0.89 0.7 1.405
BIKE 5% 0.9 0.675 1.534
BIKE 1% 0.82 1.155 1.639
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