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Calculation Method of Surrounding Rock Pressure of Variable Slope Surface Shallow Buried Bias and Small Clear Distance Tunnel
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Abstract: In order to study the influence of cohesion and internal friction angle on the pressure of the surrounding rock of the
shallow buried bias and small clearance tunnel of variable slope surface, the limit equilibrium method is used to solve the problem
of shallow buried bias and small clear distance tunnel depth, shallow buried side pressure coefficient, The vertical pressure of
the surrounding rock vault and the horizontal pressure on both sides of the surrounding rock are deduced, and the calculation
method of the surrounding rock pressure considering the cohesion and internal friction angle is derived, and the rationality of the
formula is verified by a simple example compared with the existing standard formula and the existing literature, and the influencing
factors of the horizontal lateral pressure coefficient of the deep buried tunnel are discussed. The results show that the horizontal
lateral pressure coefficient increases gradually with the increase of slope angle, shows different trends with the increase of the
included angle, decreases with the increase of cohesion and internal friction angle, and gradually increases with the increase of
burial depth. Considering the action of cohesion and internal friction angle, the formula proposed in this paper is conducive to

considering the adverse effects of the changes in the mechanical parameters of the rock and soil bodies caused by rainfall and
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other environmental factors on the surrounding rock, which can provide a theoretical basis for the structural design and optimization

of supporting parameters of the shallow buried bias and small clearance tunnel with similar variable slope surface.

Keywords: cohesion; internal friction angle; variable slope surface; small clear distance; shallow buried unsymmetrical tunnel;

surrounding rock pressure
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Fig. 1 Schematic diagram of calculation of pressure load of surrounding rock of shallow buried
bias and small net distance tunnel with variable breaking surface
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Fig. 2 Schematic view of the four —sided ribbed section at
the top of the tunnel in the right cave
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Fig. 3 Schematic diagram of force analysis of the four prisms
at the top of the tunnel in the right cave
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Table 1 Geotechnical and physical parameters of rock and soil
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Table 2 Comparison of side pressure coefficient results

HEYRES Ay As Az Ay A's

A 0.203  0.214  0.214  0.203 —
MREEAR 0.203 0.214  0.210  0.203 0. 199
PN 0.215  0.145  0.187  0.130 0.130
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Table 3 Comparison of vertical pressure results

of surrounding rock vaults /kPa
HEYES Qi Qum Q" i
FAE A 281. 966 121. 132 —
RN 281. 966 121. 372 284. 081
VN /N 296. 669 157.272 313.292
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Table 4 Comparison of vertical pressure results
on the inside and outside of the surrounding rock vault /kPa

Rk 4 8 0@ q 4 4
AL 30.74 25.65 14.66 9.566 — —
WAt 0.74  25.65 14.69  9.59  30.96 25.86
AN 31.69  27.65 18.50 12.96 33.35 29.31
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Table 5 Comparison of horizontal pressure
results of surrounding rocks /kPa
LR VRS e4n/epn e31/e3 €1/€xn ey /e e /e
ML AT 8.73/13.40 6.66/11.58 4.15/9.07 1.55/6.22 —
MR 8.73/13.40 6.66/11.58 4.07/8.90 1.55/6.22 6.19/10.76
AN 9.24/14.87 4.90/8.23 3.94/8.24 1.11/4.10 4.38/7.73
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Table 6 The anti - slip resistance results on both sides

of the surrounding rock were compared /kN
HEYES T,/ Ts /T, Ty
PR(E/AE=N 234.58/166.38  102.02/50. 62 —
BB 234.58/166. 31 100. 11/50. 62 154. 46
AN 248.44/123.97 96.39/34. 33 111.41

2.3 MEHZRHYWEAE

A ASCA AT AL, LA R D7 AV & 07 3 508 &
B, ME 7 F 800 A8 AT AT DL R e b B G L A
JEIT0 8 A, RN 0 g R A ), %
TiUE AR 32 B e i 0 W 228 K, S 350CH: i 32 1 [l
BRI N, RZ W, I Y T ZE AR A
FES A FLAR B, AT DL R A 58 O s ) & B0 A8
b, X g 22 B0 4% 5% i PR 2R R FH 4 o A 7k
ATERAR ST o

B 5 52 2y 3 T 4 34 A s /DN o P IR T 1 b 3R 3% 1T
g 0, WL G A SCA XA AL, m il ) &
AR REES: NWEEMe. FiRI1c,. M
Wit o, Jef S MIBRIEIETR by, BOE A IR A I &2 24
WAEAE 3 DT & B, WM o Fide s 6 H
o, ay. o M8 L 8. & MEOLIEITIIS, HES
LR,

®7 HTENBAZSY

Table 7 Geotechnical and physical parameters of rock and soil
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Fig. 4 Effect of slope angle on lateral pressure coefficient
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