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Laboratory test on engineering properties of cemented soil with high
water content

TANG Hai-bin
(Municipal Engineering Company of China Railway Tunnel Group Co., Ltd., Hangzhou 310030, Zhejiang, China)

Abstract: To investigate the engineering properties of cemented soil with high water content, unconfined compression
strength tests and direct shear tests were conducted on test blocks with different water content. Results indicate that the
ratio of the water content to cement content serves as a viable parameter for assessing cemented soil properties, with the
relationship between cemented soil strength and the ratio aptly represented by a power function. Utilizing the cemented
soil strength at 28 days as a reference, a logarithmic function is employed to predict the cemented soil strength at varying
curing time. Observations reveal that the deformation modulus of cemented soil is approximately 86.5 times its strength.
Moreover, the internal friction angle of cemented soil increases proportionally with the strength. During the experiment, an
increase in unconfined compression strength from 85.4 kPa to 1 811 kPa corresponds to an elevation in the internal friction
angle from 30.4° to 45.0°. Furthermore, the cohesion of cemented soil exhibits a linear increase with strength, and the

cohesion approximately 0.181 times the strength in this work.
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Fig. 1 Sample of evenly mixed cemented soil
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Table 1  Soil sample parameters

TR EENMY)  FKE% LK e BEYERRE R MRS L WIR/% MBIR/% NEEEEM/(C) i Ji/kPa
BE+ 18.5 44 1.089 19 1.105 42 23 10 8

F2 KX

Table 2 Cemented soil sample ratios

KJeLECEE (FiEEL)

IKIed 5 Ve FARTRLL KBBAEYS FKE% TKESKESBNERHE
(mokw «mx - mz)
0.05:1 1.0:17.0 2 32.0 3.13 53.1 17.0
0.1:1 1.0 9.0 2 16.0 6.25 56.3 9.0
02:1 1.0:5.0:8.0 12.50 62.5 5.0
03:1 1.0:3.7:53 18.90 69.8 3.7
05:1 1.0:2.6:32 31.30 81.3 2.6

i KBBNE Amaw/me; FKENm/mo
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Fig. 2 Relationship between strength and curing time of
cemented soil
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Fig. 3 Relationship between cemented soil strength and
cement content
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Fig. 4 Relationship between the strength of cemented soil and
the ratio of water content to cement content at different

curing time
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Fig. 5 Increment of cemented soil strength with different

proportions over curing time

KB R BRI A R, 2
5 = 00 A0 TG ) PR P e 9 B S . 7E = e
W, SR R AR = R a4, 8 KR A
di N g R s N AR, A DS B AR AR
SR M BRPUE 38 IR, X FHRIEH, KIE
TR IR T I 2R ) S 2 2R ), @
DELRE S IR RIS, AT DS BB TR . HR
R EUE AT R P T & B U0,

KV 5 FE AT AR AR B ¢ R WK 6 TR
Bl 6 A ki BN 0, TRLEEIE 6
(40 B 1h 25 BE 0% 15 T 1b 2 3R 3R 58 BT 159 K 8 £ 5 i
PSRRI R R o AR UGRIE H 7K IR - TE MR
PR 58 B AAE 100~1 000 kPa, 7Ei% 36l /K6
TP AR A A T AT 86.5 g,

160 000

120 000

V44745 JE A e kP

40 000 -

L L L L L
0 400 800 1200 1600 2000 2400

3R B /kPa
Ee6 KELEBEMFEHTHIESER
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deformation modulus of cemented soil
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Table 3 Direct shear test results of cemented soil blocks
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OKJEH P> q,/kPa  c/kPa  ¢/(°) gq,/kPa c/kPa ¢/(°) q,/kPa c/kPa ¢/(°) ¢q,/kPa c/kPa ¢/(°)
0.05 85.4 192 304 1527 288  33.0 1727 321 326 1914 384 334
0.10 137.7 260 328 1921 40.0 334 217.4 450 335 239.1 53.6 339
0.20 231.1 480 337 3748 64.5 34.8 4438 752 3438 638.9 108.0 38.8
0.30 344.1 60.4 345 5625 103.0 382 7142 140.0 39.0 1001.0 175.0 39.7
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Fig. 7 Relationship between internal friction angle and
strength of cemented soil
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Fig. 8 Relationship between cohesion and strength of
cemented soil
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