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Application of TDR in LKD modified soils
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(1. Institute of Geotechnical Engineering, Zhejiang University, Hangzhou 310027, China; 2. Architechtural Design and Research Institute
of Zhejiang University of Technology, Hangzhou 310000, China)
Abstract: By-product materials like lime kiln dust (LKD), cement kiln dust, and fly ash are usually used to modify pavement
subgrades. The behavior of soils modified with LKD was more complex than that with lime due to the presence of various
compounds besides lime in LKD. The electrical conductivity behavior and the development of shear strength of LKD modified
soils were described. The chemical processes were tracked with the variation of electrical conductivity of soil monitored by
time domain reflectrometry (TDR) technology. Hyperbolic-type models were proposed to estimate the LKD dosage and to
predict the development of shear strength with the variation of electrical conductivity. Compared with the conventional test

methods, the use of TDR was expected to provide better understanding of the rate and extent of chemical reactions between

chemical modifiers like LKD and soil and be useful for compaction quality control.
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Table 1 Basic properties of Orchard clay and Grundite
Orchard 1 ﬁﬁ;ﬁﬁfﬁ 35.0 19.0 A6(11) cL J’dm“;:p':s]‘é_'s‘r:‘/ims’ 7.74 4%
Grundite +- Eﬁgﬁfﬁ; 46.7 20.7 A6(11) CcL ;fd.m:nlpi-fgk;fmi 20~2.4 1%
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Fig. 1 Specimens preparation in the mold for TDR measurement
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Table 2 Test results

R g E A7 5 Hx TR £ A

P ap Ag} 2/ i’lﬁl—l)ﬁ! |’|; ’ . 1 A/h
WFE G 5 LKD A\ E/% 4K /% WA KA % K% B/(mS +m')

ORC 2-15 2 15 15.49 15.26 4.48 0.45
ORC 2-17 2 17 17.14 17.04 3.61 0.33
ORC 2-19 2 19 18.87 18.87 5.75 0.62
ORC 4-15 4 15 14.39 14.24 45.25 10.03
ORC 4-17 4 17 17.82 17.22 60.24 11.75
ORC 4-19 4 19 18.70 18.18 57.80 9.90
ORC 6-15 6 15 15.23 15.22 63.69 10.97
ORC 6-17 6 17 16.50 16.50 82.64 10.48
ORC 6-19 6 19 19.30 19.20 75.19 4.43
GRU 11-13 11 13 12.62 12.71 13.81 18.42
GRU 11-17 11 17 17.13 17.21 30.21 14.84
GRU 11-21 11 21 20.21 20.41 41.84 19.85
GRU 15-13 15 13 13.56 13.40 2591 10.98
GRU 15-17 15 17 17.23 16.67 52.63 15.97
GRU 15-21 15 21 20.88 20.87 68.97 8.09
GRU 7-17 7 17 17.65 17.62 9.99 0.1
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Fig. 2 TDR apparatus for laboratory measurement
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Fig. 4 Compaction curves of natural and LKD modified Orchard

clay
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Fig. 5 Electrical conductivity measured immediately after

compaction for LKD modified Orchard clay
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Fig. 6 Variation of electrical conductivity with time
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