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Study on the Crack Extended Model for Loess with Fracturing Grouting
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Abstract: The extended geometric shape of soil crack is an important factor in the strengthenment design of split
grouting, but the occurrence and development of soil split grouting is difficult to visualize. Based on the reinforcement
engineering of the expressway engineering K1+662.053 in Lanzhou New Area, by analyzing the extended trend of
fracturing grouting crack, the reinforcement mechanism of collapsible loess with split grouting in loess area was
studied. During the process of fracturing grouting, the crack extension and arrest behavior of soil body flaw caused by
slurry pressure was studied from the aspects of fracture mechanics, and the crack growth model was established. The
results show that the vertical and horizontal expansion caused by fracturing grouting was open type, and it belonged to
I crack type; the crack extension was affected by grouting pressure and soil layer stress; the grouting fabric was
formed by slurry squeezing soil in the crack, and it can act as a framework in soil reinforcement.
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Fig. 1 Schematic diagram of crack expanding
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Fig. 2 Crack propagation and stress distribution
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Fig. 3 The extended model of crack shape
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Fig. 4 Microstructure of undisturbed loess by SEM
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Table 1 Mechanical properties of intact loess
oKE TR a3t 3 R REC LB A R JARR KiZ ) TN BE B £
0% p/(g m™)  p/(gemT)  /MPa S, w/%  w/%  o/kPa ¢/(°)
20.3 1.46 1.8 0.39 1.11 55.65 28.8 17.9 32 28.6
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Table 2 Test results of fracture height

' TR E/m HHIE S/ MPa HEEKE/m FAERE/m T HERE/m
AR 1 2 0.5 1.8 0.37 0.55
Wk 2# 2 0.5 1.7 0.46 0.65
Mk 3# 2 0.5 1.8 0.51 0.70
Wik 4# 2 0.3 1.4 0.59 0.77
WA 5# 2 0.3 1.5 0.72 0.65
MR 6# 2 0.3 1.5 0.62 0.74
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Fig. 5 Scatter diagram of measured fracture
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Fig. 7 Curves of the ratio of fracture width

vs. length under different pressure
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Fig. 6 Scatter diagram of fracture length and width
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Fig. 8 Contrasting pattern of measured values and model values
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