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SOLUTION TO MODEL TEST OF LAYERED FAILURE WITHIN
ROCK MASS AROUND DEEP-BURIED TUNNEL

CHEN Wei" 2, WANG Mingyang®, GU Leiyu?
(1. Engineering Institute of Engineering Corps, PLA University of Science and Technology, Nanjing, Jiangsu 210007, China;
2. The Third Research Institute of Engineering Corps, General Staff of PLA, Luoyang, Henan 471023, China)

Abstract: The model test on mechanism of layered failure within rock mass around deep-buried tunnel is
re-analysed. At first, the fracture shape of surrounding rock mass is studied. The failure of the model medium has
two patterns: tensile and shear. Stress field of surrounding rock mass is deduced using jagged rock mass model and
ultimate strain failure criteria. By comparing with test results, the solution is proved to be correct. It is shown that
the interval tension fracture would occur repeatedly under large axial compression stress, which forms the layered
failure. The geometry of tension fracture tends to be round gradually. When a new tension fracture takes place, the
model is equivalent to a tunnel with support. With the increment of tunnel radial, the supporting force increases
rapidly, which makes the layered failure limited to a certain rangeal. The analytical method provides theoretical
basis for studying rules of layered failure of rock mass around deep-buried tunnel under different conditions.

Key words: rock mechanics; surrounding rock mass around deep-buried tunnel; multi-layered failure; mechanism
of failure
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