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Failure mechanism of water-rich weakly consolidated sandstone and classification control
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BA 2 AL 12
Xin Kang "*Xiongyao Xie

(1. FAFERZE AR TR K B R E R 2=, L 200092;
2. BRI RS TR, L 200092)
(1. State Key Laboratory for Disaster Reduction in Civil Engineering, Tongji University, Shanghai 200092, China;
2. Department of Geotechnical Engineering, Tongji University, Shanghai 200092, China)

WE: BEE “VHERITR” MG <75 —B” ABUIIERNSEHE, e E BRI K 5 FE Al g it i 1z i )
PUESHLIX FF2, 4 fEth T TR T A2 ol Aok i 2 TRHE RS IR A = . ASCE T 99/
S5 A AR A RS KR =R, EEair 7S KESSEIREE T SHANAHG KR, 4
TR VR Y EEREAR L WEEDRG R T TR N BEEE A L TRARRG IR TR M 5 EK R A R R
DK 55 I 5 D 5 1 2 L R s e M L, TR R, a5 AMESFH, S
T 2 FEAK GG AR 1) 55 Fi 5 1D i b 2 B T8 472 BB B B VERMIR - AT A, 45 SR 3R B MR SR RS AR
SHAESEZH B, VAN EE M 12.32MPa /8N 11.51MPa, FEIAM M 0.14m 31 %E 0.57m,
T FIA I B BRI

REEW: RGN E: B =R B

Abstract: With the in-depth implementation of the “Western development” strategy and the “Belt and Road”
initiative, China's energy development and infrastructure construction are gradually transferred to the western
region, and more and more projects will encounter weakly consolidated sandstone formation in the future
underground engineering construction process. In this paper, the correlation between water content and
mechanical parameters of weakly cemented sandstone is quantitatively analyzed through triaxial tests of different
confining pressures and different water content, and the relationship between elastic modulus, peak internal
friction Angle, peak cohesive force, residual internal friction Angle, residual cohesive force and expansion Angle
and water content is given. In order to study the influence mechanism of water on the overall stability of
surrounding rock of weakly consolidated sandstone formation, based on the given equation and combined with
the finite difference principle, a semi-analytical solution of the phased failure of surrounding rock of weakly
consolidated sandstone formation tunnel excavation considering water weakening effect was derived. The results
show that surrounding rock parameters gradually deteriorated from natural state to water-saturated state. The
peak value of tangential stress decreases from 12.32MPa to 11.51MPa, and the displacement of surrounding rock
increases from 0.14m to 0.57m, which reveals the hierarchical failure phenomenon of surrounding rock in two
stages.
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