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Abstract

Based on the measured surrounding rock stress, deformation and support structure stress in the
weathered rock formation, combined with analytical formula calculation and numerical simula-
tion, from the surrounding rock loose circle radius, support structure deformation and force, this
paper evaluated surrounding rock stability and support effect. The results show that the sur-
rounding rock conditions of the exit section of the Yuliao tunnel are better, the maximum defor-
mation is 7.71 mm, and the thickness of the loose roof of the arch is 3.1 m. The thickness of the
loose circle at the arch waist and the arch shoulder is more than 4.0 m. The analysis reflects that
the bolts in the loose area of the surrounding rock are subjected to large forces. The stress cha-
racteristics of the supporting structure indicate that the additional load transmitted to the sup-
porting structure due to the large deformation of the surrounding rock at the vault and the arch
causes the force increase. The numerical calculation results show that there is a significant differ-
ence in the deformation of the bolts installed in different processes. Based on the deformation law
and the force analysis results of supporting structure, the construction measures and support
structure optimization suggestions are proposed.
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Figure 2. Vaulting down and cave convergence of exit section
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Figure 3. Settlement value of different mileage surface in the exit section

E 3. HORAREEMFRIRIEE

B 2 ORISR i k. i 3 mTRN, AR R 7 R A TR, SE3 BEI vho fo B  HhaR

DOI: 10.12677/0jtt.2019.81002 14

SN


https://doi.org/10.12677/ojtt.2019.81002

LHE %

YRR, 328 25 B 1] v o R 3t 2 I o B B B 128 O KT O, XA & Peck [ 718 H1 (b T C A 3 AU
FIES AT Peck NN 4EFITAN,  BEIRIJTFZ51 R IR TR 2 3(1):

S(7) =Sy exp[;’z } (1)

A, S AR R IE F O R M UTRRAE, RIS IE B 7 R iR i s y BRI & = A
FKPERES: i 2 AR 22 B M 2 i 453 AR KRR RS, RONDTREARE SEE s S () TR AL DT (E
T Peck HIM A, FIF Origin 23 14814 ) Peak Functions T AE H ) GussAmp 7

2
Y=, +Aexp{—0.5*%} ?)

X YK368 +221 Fl YK368 +231 PN 19 SEMME AT ILA, AR T A 4:

ACTEEE (m) JK S B (m)
-20 -15 -10 -5 0 5 10 -210 -}5 -1IO l5 0 5 1|0
L 1 1 1 -6 1 1 _6
'“v/. "
X- ;
\_E/ o
—u— W A 1o
mA L% & ] —m— S
12 )
EE! T
(a) YK328+231 HRITAMEM & (b) YK328 + 221 HRITAEME

Figure 4. Surface subsidence in YK328 + 221 and YK328 + 231
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Figure 7. Tunnel surrounding rock plastic zone (unit: m)
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Figure 8. Tunnel deformation—calculating step curve
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