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Analysis on reinforcement effect of advanced grouting for tunnel

crossing fault fracture zone
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Construction Yunnan Investment Co., Ltd., Kunming 650200, China; 3. School of Highway, Chang'an University,
Xi'an 710000, China; 4. CIFI Group, Chengdu 610000, China)

Abstract: To study the mechanism of advanced grouting reinforcement in fault fracture zone, based on
the actual project of the Yangzong tunnel crossing multiple fault fracture zones, a three-dimensional
numerical model of crossing fault fracture zone is established using FLAC® software. The control
effect of advanced small pipe grouting reinforcement with different thicknesses and grouting ranges on
the surrounding rock of fault fracture zones is studied. The results show that: 1) The increase in the
thickness of the grouting reinforcement layer has a significant control effect on the horizontal
displacement of the tunnel, especially on the settlement of the tunnel arch. It also has a control effect
on the horizontal displacement of the tunnel, but it is not as effective as the control effect on the
settlement of the arch. When the thickness of grouting reinforcement layer is 1.5 m, the tunnel crown

settlement and maximum horizontal displacement are reduced by 26.96% and 16.03%, respectively.
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2) With the expansion of grouting range of the advanced small pipe grouting, the control effect on the

horizontal displacement of the tunnel significantly becomes better, while the control effect on the

vertical displacement has little change. When the grouting range is 150° is used, the tunnel crown

settlement and convergence of the periphery are decreased by 26.62% and 22.80%, respectively. 3)

The strength of the surrounding rock in the fracture zone of fault is enhanced, the deformation of the

weak surrounding rock is controlled, and the overall stability of the surrounding rock is improved

effectively through the reinforcement of the advanced small pipe grouting. The research findings

provide a basis for tunnel construction on-site and are of certain reference significance for similar

tunnel construction projects.

Key words: tunnel engineering; fault fracture zone; small pipe grouting; grouting range; reinforced

layer thickness
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Fig. 1 Section of the Yangzong Tunnel (unit: cm)
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Fig. 2 Geological cross-section map of the Yangzong Tunnel
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Fig. 3 Calculation model of the Yangzong Tunnel
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Table 1 Stratigraphic parameters for numerical simulation of

the Yangzong Tunnel
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Table 2 Calculation parameters of tunnel support

T HRF/(KN-m™) PR /G Pa H{EE/N
[UEEEEA 24.0 30.0 0.20
KA 23.5 32.5 0.22
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Fig. 4 Schematic diagram of the layout form of advanced

small pipe grouting
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Table 3 Tunnel advanced support parameters

T TR AR | MR | NEERE | BRI
P (kN'm™) | tb GPa /(%) MPa
BTN 78 0.21 200.00
I i X 24 0.35 0.65 28 0.38
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Table 4 Working conditions of advanced small pipe grouting

T TEHRIE /() I R
R1 120
R2 135 L0
R3 150
Tl 0.5
T2 120 1.0
T3 L5
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Fig.5 Model drawing of advanced small pipe grouting
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Fig. 6 Nephogram of vertical displacement of the

surrounding rock with or without advanced support
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