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Reinforcement of the moraine slope with steel screen pipe grouting

YANG Dong, WANG Junchao, SHI Shengwei, YANG Dongxu
(Institute of Exploration Technology, GAGS, Chengdu Sichuan 611734, China)
Abstract: There are a large number of glacier relics in Southeastern Tibet, forming a large number of loose
accumulations, which are prone to disasters. There are many voids in the moraines, and the structures are unstable.
The technology of grouting reinforcement by steel screen pipe for moraines was studied with discussion of the
construction technologies, the reinforcement mechanism, as well as the design method. The numerical simulation was
also implemented. The field tests were performed, and the results showed that the effective reinforcement radius of
shallow surface grouting of moraine is 20~55cm; the soil cohesion, internal friction angle and compression modulus
improved after grouting reinforcement; the vertical permeability coefficient of the soil becomes smaller; the preferred
grouting pressure is 0.5 tol.0MPa, the water/cement ratio 2.1, the ratio of the grouting hole spacing to the effective
reinforcement radius not greater than 8. Through field tests, a screen pipe grouting process has been formed on the
basis of the 3.5 cubic air compressor, YT28 rock drill, hollow self-drilling bolt and pneumatic grouting machine, which
is suitable for inconvenient traffic and poor construction conditions.
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Fig.3 Sketch of grouting reinforcement
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Table 1 Grouting test data

. 1/ K ZALES/ %%ﬁ/ W/
MPa a min L

1 0.5 0.5 0.5 9 110.96
2 1 1 0.6 37 179.22
3 1.5 1 0.7 46 218.62
4 2 1 0.7 39 172.18
5 2 1 0.8 25 234.48
6 1.5 1 0.8 12 93.57
7 1 2 1 21 284.03
8 1.5 2 1 60 851.09
9 1.5 2 1 9 220.06
10 2 2 1.1 6 112.23
11 1 2 1 22 199.40
12 2 2 1 8 128.20
13 2 2 1.0 27 199.20
14 1 1 0.8 14 91.97
15 2 1 1.1 35 294.74
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Fig.4 Diffusion radius of grouting tests
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Fig.5 Distribution of diffusion radius
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Table 2 Mechanical test results

. AR NEE R4 BERE/  bUREm
J1/kPa f/(°) H/MPa (10°cmes') JE/MPa

TY 9.3 21.5 5.23 54.7

TR 13.9 29.6 16 1.29

YK 1.8 40.9  2.1X10° 21
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Fig.6 Curve of grouting volume vs water/cement

ratio and grouting pressure
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Fig.7 Sketches for numerical simulation
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Table 3 Numerical simulation parameters
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Fig.8 Displacement cloud and stress cloud map when the distance to radius ratio is 8
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Fig.9 Displacement cloud and stress cloud map when the distance to radius ratio is 9
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