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Experimental Study on the Residual Soil-Grout
Interface-shearing Behavior
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Abstract

This research proposes a direct shear test method to evaluate the behavior of the soil-grout interface. The proposed
test method was employed to conduct direct shear tests on two types of specimens: residual soil and residual soil-grout.
The evaluation of the shear stress-slip curve indicated that the residual shear strength of residual soil-grout was similar
to that of residual soil. It was further confirmed that residual soil determines the behavior of the critical state of the
residual soil-grout interface. However, a remarkable increase in the maximum shear strength at the residual soil-grout
interface was observed. The increase rate of the maximum shear strength was higher in loose soil due to the increased

thickness of the interface layer where residual soil particles and grout particles are mixed.
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Fig. 1. Mold for direct shear test on soil-grout: (a) top view, and (b) side view
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Fig. 2. Method for preparing soil-grout specimens and conducting direct shear tests: (a) soil compaction, (b) grout injection, (c) direct
shear test execution
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Table 1. Material properties of residual soil

Properties Unit Value

Uscs SM

Optimum moisture content % 10.50
Maximum dry unit weight g/em? 1.98
Minimum dry unit weight g/em? 1.25
Specific gravity - 2.60
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Fig. 5. Unconfined compression test results: (a) axial stress—strain curve, and (b) compressive strength depending on curing agel
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Table 2. Experimental program

Test Specimen Relative density, | Confining pressure

No. D, (%) (kPa)

T 50

T2 50 100

T3 200

T4 _ _ 50

5 Resm(jFL;g; Soil 70 100

T6 200

T7 50

T8 90 100

T9 200

T10 50

™ 50 100

T12 200
™ | Residual 50

T14 Soil—-Grout 70 100

TI5 (RS-G) 200

T16 50

T17 90 100

T18 200
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Table 3. Shear strength parameters of residual soil and residual soil-grout

Weathered soil Weathered soil—grout
D, (%) - - f; £
¢ () c (kPa) 6 () ¢, (kPa)
50 38.2 7.9 38.0 93.8 1.0 1.9
70 39.7 15.1 46.3 89.4 1.2 59
90 428 452 53.3 120.7 1.2 2.7
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