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Study on Stress Distribution and Influencing Factors
of Grouting Anchor in Tunnel Surrounding Rock
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Civil and Construction Engineering, Taiwan University of Science and Technology, Taipei 10607, China)

Abstract: In order to deeply study the variation of stress distribution of grouting anchor, taking the ex-
cavation of circular tunnel as an example, the grouting anchor and surrounding slurry are regarded as
anchor solids, the stress characteristics of anchor solids are analyzed, and the expressions of axial stress
and shear stress of anchor solids are derived. The rationality of theoretical analysis is proved by theoreti-
cal analysis and numerical simulation, and the variation of stress distribution of anchor solids under dif-
ferent influencing factors is analyzed. The feasibility of the analytical method is verified by numerical
simulation and theoretical analysis. The axial stress at both ends of the anchor is close to 0, and the axi-
al stress at the neutral point is the largest; The smaller the bolt diameter is, the closer the neutral point
is to the center of the tunnel; The length L of anchor has the greatest influence on the stress distribu-
tion, and the diameter d_ of anchor, the cohesion ¢ of surrounding rock and the distance X, from the
working face during the initial support construction have the second influence on the stress distribution.
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Fig. 1 Stress characteristic diagram of anchor
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Fig. 2 Internal force diagram of anchor'”’
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Tab.1 Table of tunnel parameter values

i H SHEARE
BEiE A% ry/m 6
P/ m 150
iR 77 po/ MPa

FFZEHE/ (m-d™")
SRS HE B A T ] 4/ d

HE y/(kN-m™) 22
YL E/GPa 3.28
A TAFALE 0.3
WE S ¢/MPa 35
MRS ¢/ (°) 30
KJE L/m 3
B d/m 0.034
SYINIE K/ (N-m™) 4x10°
A WS F/kN 50
[A]#E/m 1.0
HERE/m 1.0
P B E,/MPa 25
SRS+ HEL/N =N 0.2
Mt SR BE - N/ m 5.76
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Fig. 3 Three dimensional model of tunnel
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Fig. 4 Displacement nephogram after tunnel excavation
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Fig. 5 Stress distribution curves of anchor solid
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Fig. 6 Stress distribution of different anchor length
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Fig. 7 Stress distribution of different anchor diameter
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Fig. 9 Stress distribution of anchor solid with different X, values
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