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Model tests on fracture grouting reinforcement of silt embankment by using
Soletanche method
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Abstract: Based on large-scale indoor model tests, the attenuation law of strength and stiffness of silt embankment under the
action of capillary water and the reinforcement effect of the embankment by using the Soletanche method are studied. Four
working conditions, newly constructed embankment, attenuated embankments affected by the capillary water with different
groundwater levels (20 and 40 cm) and fracture grouting reinforced embankment, are simulated. Moisture content distribution,
physical and mechanical properties of the silt embankment are detected. General stiffness, force and deformation characteristics
of the embankment model are obtained under grading cyclic loading and unloading conditions. Micro-piles and fracture
grouting spread forms are observed during the excavation of the embankment model. The test results indicate that the general
stiffness of the silt embankment will reduce by 70% because of the capillary water, the shear strength of embankment soil will
decline, and the vertical plastic deformation of the embankment increases rapidly with the increasing load. The horizontal
layered fracture grouting not only blocks the rising channels of capillary water, but also forms a space frame with the bottom
expansion micro-piles to bear the load with soil together, of about 50%. The reinforcement effect of the embankment by means
of the Soletanche method is significant.
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Fig. 1 Embankment reinforcement by using Soletanche method
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Table 1 Physical and mechanical properties of silt of newly constructed embankment model

WM SKERI%  @EE(gemd)  TEEE(gemd)  JEIE%  SRPERLE/MPa  EE kPa  BEEEFIC )
0~0.2 14.7 1.853 1.626 95.6 67.98
0.2~04 15.1 1.887 1.632 96.6 64.47
0.4~0.6 15.6 1.889 1.635 96.7 63.14
0.6~0.8 154 1.383 1.598 94.6 61.21
0.8~1.0 13.8 1.785 1.569 92.8 52.78
1.0~1.2 14.6 1.768 1.543 91.3 52.55 8.2 40.1
1.0~14 14.2 1.804 1.580 93.5 53.35
14~16 12.0 1.748 1.561 924 51.90
1.6~1.8 14.3 1.787 1.562 924 48.14
1.8~2.0 11.3 1.742 1.575 93.2 48.94
2.0~2.3 16.5 1.825 1.568 92.8 47.92
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Table 2 Physical and mechanical properties of silt of reinforced embankment model
REEIm  BKERI% BEE(gemd) THE(gem?®)  JESLEMN  #MEEIE/MPa B kPa EEESMIC )
0~0.2 18.8 1.89 1.59 93.9 67.79 42 33
0.2~04 20.8 1.90 1.57 93.1 68.39 40 30.5
0.4~0.6 19.2 1.96 1.65 97.5 64.13 41 31
0.6~0.8 194 1.95 1.63 96.7 69.45 18 341
0.8~1.0 195 1.95 1.63 96.4 69.66 18 34
1.0~1.2 20.8 1.95 1.61 954 70.64 15.7 318
1.2~14 22.0 1.98 1.62 95.8 68.15 15.3 31
1.4~1.6 22.4 1.96 1.6 95.2 67.45 15 30
1.6~1.8 23.3 1.95 1.58 93.5 60.93 7 32




5+ DT S 2012 4
1.8~2.0 24.4 1.97 1.61 95.2 55.47 0 33.9
2.0~2.3 25.1 1.99 1.59 94.1 54.36 0 33
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Fig. 5 Distribution of moisture content along depth of

embankment model
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Fig. 6 Distribution of degree of compaction along depth of
embankment model
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Fig. 7 Comparison of elastic moduli between strength decay and
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reinforced embankment models
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Fig. 8 Comparison of shear strengths between strength decay and

new construction models
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Fig. 9 Comparison of vertical stress distribution among 4 working

conditions
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Fig. 11 Comparison of vertical displacement distribution among 4
working conditions
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Fig. 12 Comparison of horizontal displacement distribution among
4 working conditions
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