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Experimental research and engineering application of lime-slag mixed materials
used in foundation treatment

YAN Shu-wang, LI Jia, ZHANG Jing-jing, SUN Li-qiang
(State Key Laboratory of Hydraulic Engineering Simulation and Safety in Tianjin University, Tianjin 300072, China)
Abstract: The compaction performance and compressive strength of materials are important indices need to be considered
when selected in foundation treatment. The two factors can be used as quality control parameters in construction and have
important they are influence on engineering properties. Lime and slag are both lightweight materials. The rational use of
lime-slag mixed materials in foundation treatment can achieve the results of reducing the additional stress in foundation, and it
is an economic and environmentally friendly way because vast industrial waste can be used. The strength increasing mechanism
of lime-slag mixed materials is theoretically analyzed. Compaction tests and unconfined compressive strength tests are on the
lime-slag mixed materials with different mix proportions by volume are carried out. The compaction property and unconfined
compressive strength are obtained. Combined with an engineering example, a foundation treatment project using piles of

lime-slag mixed lightweight materials is analyzed and calculated, indicating that this kind of mixed materials can be used in
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foundation treatment.
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Fig. 1 Crust of lime-slag mixed materials under chemical reaction
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Table 1 Optimum water contents and maximum dry densities of

lime-slag mixed materials with different proportions

AU C i Bk %jﬂifiﬁ
R Jigid=a /(kgrm”~)
2:8 112528 37.8% 1029.6
3:7 1:1.475 35.4% 1046.6
4.6 1:0.948 36.8% 1068.7
5:5 1:0.632 38.0% 1079.5
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Fig. 2 A typical stress-strain curve
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Fig. 3 Failure modes of specimens
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Table 2 Unconfined compressive strength test results of specimens cured for 7 days

/KRR 15 KA 28 RomBEG AR R .

5T RARIK 57 REIK
AR L it BRI AR T Gk aip %' THE HIRAE
/kPa 1% /(10° kgrm™) 1% /kPa 1% /(10° kg'm™) /%
5:5 1112.809 1.87 1.180 25.02 515.115 1.70 1.196 32.23
4:6 701.129 1.99 1.168 23.74 394.703 2.40 1.154 33.15
3:7 621.339 2.69 1.113 31.16 338.681 2.32 1.120 36.51
2:8 397.250 2.60 1.056 31.77 297.973 2.72 1.058 40.20
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Table 3 Variation of diameter and height of specimens after cured
for 28 days
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3:7 5037 5049 024  68.06 68.13  0.10
2:8 50.39 50.57 036  68.44 68.51 0.10
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Fig. 5 Arrangement of piles
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