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Abstract: The pressure of surrounding rock is an important research content of tunnel engineering, and it includes deformation
pressure. The study on the deformation pressure is of great significance to ensure the safety and economic construction of
tunnels and underground engineering. The method of mathematical statistics is used to analyze the influence degrees and
variation laws of grade of surrounding rock, tunnel span and tunnel depth on the deformation pressure through a large number
of filed measured data. The formula for calculating the vertical deformation pressure is established by using the multivariate
nonlinear regression analysis method. The deformation pressure is about 84%~92% times the value by the “Code for design of
railway Tunnels” according to the analysis. As the grade of the surrounding rock increases, the ratio decreases continuously.
The lateral pressure coefficient of deformation loads obeys the normal distribution. The lateral pressure coefficient of each
surrounding rock condition has a certain increase compared with that in the “Code for design of railway tunnels”. The research
achievements have certain reference guidance for the design of tunnels and underground supporting structures in China.
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Fig. 1 Stress-strain curve of rock and failure process of surrounding rock
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Fig. 8 Deformation load distribution of surrounding rock Grade IV
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Table 1 Fitting formula for deformation loads with grade of

surrounding rock

WA L) NN HRZH
B AR ) q=15.86e"" 0.961

RAEEL 9, T 1 70Hrmlsn, TEAR /e ke & IE
HION EAREUE KEY, HMXRHO 0.961.
3.2 MHMEEE B

N T T R BEIE L O T AR s T HORENE 11
(§73:10 3 En an s EW L DO RN AN e o NN 4
FE L RE RIS BE R o ehRite, SRR AR R (AR i g e
FEARBAT 02, FRBOLPIMEIE N T B T3
XA R I s, i 12, 13, £ 2 s,

180
n RIGBEE
160 F —A— AR .
e
R
=
2l
B
B
2
40 1 1 1

1 1
8 10 12 14 16 18
P E B B /m

12 EEPEEHTXE (FRED

Fig. 12 Curve of vertical deformation loads (power function)



86 = + B % W 2020 4
sor —_—_— W ZBIRFR, BTN OF B IE R

160 ——HAEARK

WS A I F1/kPa
3

=]
(=]
T

40 1 1 1 1 1
8 10 12 14 16 18

P& T8 5 B fm
13 FEFEENTHELZ (LERED
Fig. 13 Curve of vertical deformation loads (linear function)
®2 REENIMEBEEEUS AN

Table 2 Fitting formula for deformation loads with tunnel span
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Table 3 Fitting formula for deformation loads with tunnel depth
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Table 4 Fitting formula for deformation loads with tunnel depth
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Fig. 20 Lateral pressure coefficient of surrounding rock Grade IV
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Fig. 21 Lateral pressure coefficient of surrounding rock Grade V

91%

2
8
&

*6 MENZHHHXIE
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Table 8 Formulas for calculating vertical deformation loads
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Fig. 23 Curves of deformation loads with tunnel depth
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