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The Compressive Strength and Durability Characteristics of Lime-Cement-Soil Mixtures
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ABSTRACT

In this study, the compressive strength characteristics of lime-cement-soil mixtures, composed of lime, soil, and a small amount of
cement, were investigated by performing the unconfined compression tests, the freezing and thawing tests, the wetting and drying
tests and the permeability tests. The specimens were made by mixing soils with cement and lime. The cement contents were 0, 6, 8
and 10 %, and the lime contents were 2, 4, 5, 10, 15 and 20 % in weight. Each specimen was cured at constant temperature in a
humidity room for 3, 7 and 28 days. The compressive strength characteristics of the lime-cement-soil mixtures were then investigated
using the unconfined compression tests, freezing and thawing tests and the wetting and drying tests. Based on the test results, a
discussion was made on the applicability of the lime-cement-soil mixtures as a construction material.
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Table 3 Physical property and chemical compositions of lime
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Additive No.200 sieve (%) (%) (%) (%) (%) (%)
Lime 2.40 95.08% 0.71 0.13 0.04 714 0.69 26.6
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Table 4 Mix designs of lime cement soil mixtures (Unit: %)

Case Lime Cement | Soil (Sand/Clay) Remarks
1 5 95 L5
2 10 0 90 L10
3 15 85 L15
4 20 80 L20
5 6 92 L2C6
6 2 8 90 L2C8
7 10 88 L2C10
8 6 92 L2C6
9 4 8 90 L2C8
10 10 88 L2C10
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Fig. 2 Unconfined compressive strength vs. axial strain of
lime—cement—sand mixtures
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Table 5= AF4 #4e 98 U54= Ad s +A=
Uepd Aolt} AHE 3R] Ao 39 Fes 7]E0= §)
S o) 79 9 289 AE TR A3] TYPEA] 1.34~ 2.284
2 1.39~2.784), 3] 2 % E AHE E3E|A] 1.33~1.88
Hj 2 142~ 1.984), A3 4 % U AHE SFFE|A 1.39~
1949} 9 1.57~ 2.0481E5 UEHSIT}. FEE S3tEe] A¢
3Y A= 71EoR P v 7Y ¥ 28U Y=L I &
SFEOA] 1.08~ 1.764] X 1.63~3.674), 43 2 % U A]uﬂE
EFEONA 1.01~ 1318 % 1.08~ 1534, A13] 4 % X A
E E3r=oA 1.03~ 12981 ¥ 1.29~ 145815 veRfQIch

Table 5 The list of peak strength and strength ratio

Proportion (%) Sand Clay

Compressive Compressive

Lime |Cement Days strength Strer?gth strength Streggth
Peak | Strain | ratio Peak | Strain | ratio
(Mpa) (%) (Mpa) (%)
0.56 1.58 1.00 0.67 1.80 1.00
5 71 0.75 1.78 1.34 0.92 1.77 1.37

28| 0.78 1.65 1.39 1.09 1.28 1.63

3| 064 1.94 1.00 0.70 2.21 1.00

10 7 092 1.30 1.44 1.03 1.71 147

281 0.95 115 1.48 2.57 2.17 3.67

0.71 1.39 1.00 0.63 1.38 1.00

15 71 161 1.73 2.27 0.68 177 1.08

28| 1.69 1.98 2.38 1.40 1.91 2.22

3| 082 1.56 1.00 0.33 1.70 1.00

20 7| 187 1.33 2.28 0.58 2.02 1.76

28 | 2.28 1.87 2.78 1.09 1.82 3.30

0.91 2.16 1.00 0.64 1.16 1.00

6 7| 145 2.24 1.59 0.84 1.57 1.31

28| 1.52 2.12 1.67 0.98 1.59 1.53

3 119 2.40 1.00 1.07 1.54 1.00
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AE7t =)7] wiolct, T3t AjFo] soldrs 43RE-S R
AHIE gel2HE PAF7] o] 250] Aol ot Aghe o]
A BRA O uke A= silicon ool sl F&E o] Al
7to] A= SQ0A 1HS &St Mk (depolarization)
rfo] doju}f 7=t Z718tet (Catton, 1940; Handy, 1958).
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s7] 91 xH W Ao ghe S vehh Rl ARIE £
=2 49 288 YE JiEeR BE W 74 YRURE 49
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Eoﬂ/ﬂ 0.82~0.978), A3] 2 % 5'! AHIE S3HEA 0.93
~o.95HH, A3] 4 9 9 AHE S3HE|A 0.88~0.9981E Y
ERfiglt. AAE SRS ¢ *@ B3EOA 0.40~ 0.84H,
3] 2 % W ARIE S3FEo|A 0.86~0.934H, 3] 4 % L Al
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Table 6 The list of compressive strength ratio with curing

2 8 7 2.24 2.18 1.88 1.08 1.49 1.01 days
28| 2.36 2.27 1.98 1.16 1.20 1.08 Proportion Sand Clay
: 1.71 1.72 1.00 1.17 1.25 1.00 (%) Compressive strength (MPa) | Compressive strength (MPa)
10 71 227 2.52 1.33 1.22 1.93 1.04 Lime [Cement|3 days/7 days|28 days|3/28|7/28 3 days|7 days|28 days|3/28|7/28
28 | 243 1.67 1.42 1.39 1.75 1.19 5 0.56 [ 0.75| 0.78 10.7210.96]| 0.67 | 0.92 | 1.09 |0.61{0.84
3 1.16 1.41 1.00 0.96 1.45 1.00 10 0.64 1092 | 095 |0.67(0.97| 0.7 | .03 | 2.57 |0.27|0.40
6 7 1.61 1.89 1.39 0.99 1.65 1.03 15 0 071|161 | 1.69 |0.42]0.95| 0.63]0.68| 1.4 |0.45|0.49
28| 1.83 1.89 1.58 1.24 1.53 1.29 20 0.82 | 1.87 | 2.28 10.36]0.82]| 0.33 | 0.58 | 1.09 |0.30|0.53

1.24 1.67 1.00 1.12 1.71 1.00

4 8 7| 240 1.88 1.94 1.45 1.69 1.29

28 | 2.53 1.64 2.04 1.62 1.77 1.45

6 [091|145] 152 |0.60|0.95]| 0.64 | 0.84 | 0.98 |0.65(0.86
2 8 | 119|224 236 |0.50|0.95]| 1.07 | 1.08 | 1.16 |0.92|0.93
10 | 1.71] 227 | 243 ]0.70{0.93] 1.17 | 1.22 | 1.39 |0.84|0.88

1.95 1.51 1.00 1.58 1.66 1.00

10 | 7] 302 1.83 1.55 1.66 1.63 1.05

28 | 3.06 1.89 1.57 2.05 1.78 1.30

6 |116|1.61| 1.83 |0.63|0.88|0.96|0.99 | 1.24 |0.77(0.80
4 8 | 124 24 | 253 |049]0.95]| 1.12 | 1.45| 1.62 |0.69(0.90
10 | 1.95]3.02| 3.06 [0.64|0.99] 1.58 | 1.66 | 2.05 |0.77]0.81
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Table 7 The permeability characteristics with curing days

Case Lime-cement-sand mixtures | Lime-cement—clay mixtures
Curing days 0 7 28 0 7 28
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(cm/sec)
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