36 52 4 1) = + VA =5
201544 H

Vol.36  No. 4
Rock and Soil Mechanics Apr. 2015

DOI: 10.16285/j.rsm.2015.04.028

RESEZNHTERT BRI RER LB

PRI 1,2 b= 2
i A 3

(Lt ZRBHE RS INRAE TR TR IR T S8 %, IR i, 2665905 2. INREHE Y WIHE TARTRERR, LR &% 2710000

B OB FECABIEAZ N IER, SIS AR AR S e AR B N . DU — P TR
L, RS B A AR TE AR B ST RE A S T TOIR 5L AT AR BE VT ZE (A B TCAST AR, DL M A T s R el L
BAN AR TE RN IR Ry St SO RIS ) 24 S B e S 4. B H & A R 9 IR 2 AR (1) PTG i AR X it e A4S 7
e, RRRE B RS DU T 73 R NI, HEAESR AR B nT At U BN, TET AR TRt . i S o &
(AT BR eSS, I R SO S RO R AR A o, 08 o 5 0 MR St L #T, 38E 1 BT s 7 SR A sk
X OB WECHEE: RIBIAE BUEEL RS TR

h & 435 TD 353 SCERBRIRIG: A XEHRS: 1000—7598 (2015) 04—1119—08

Principle and application of the double cacheable and gradually deformable
supporting shells for soft rock tunneling

: 1,2 2
JIA Hong-jun"“, WANG Hui
(1. Shandong Provincial Key Laboratory of Civil Engineering Disaster Prevention and Mitigation, Shangdong University of Science and Technology, Qingdao,
Shandong 266590, China; 2. Department of Resources and Civil Engineering, Shandong University of Science and Technology, Tai’an, Shandong 271000, China )

Abstract: The large rheological deformation of surrounding rock caused by the high ground stress is an important factor that affects
the safety and stability of deep soft roadways. Deformation and failure mechanism of weak surrounding rock at the west roadway of
Coal Mine of Yangquan Coal Mining Group No.1 are analysed. A finite element model is developed which can address the local
geological conditions and the initial design scheme. Based on the field monitoring deformation data and rock borehole results, the
mechanical parameters and creep parameters of the surrounding rock are obtained through a back analysis. A new support scheme,
which consists of double cacheable and gradually variable supporting shells, is proposed for deep soft-rock tunnelling. The scheme is
implemented through hierarchically grouting reinforcement according to the damage condition of the surrounding rock and setting up
a U-steel support in the external area to form deformable buffer layer. Finite element method for simulating the new support scheme
is developed. Using the parameters obtained from the back analysis, deformation of surrounding rock is predicted. By comparing the
numerical results with the field monitoring data, the effectiveness of the new support scheme is verified.

Keywords: deep soft roadways; deformation and failure mechanism; numerical simulation; new support scheme Analyszed
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