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Fig.1 The typical excavation to expose the cave at the diversion tunnel of Wudu reservoir
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Tab. 1 The laid situations of the testing purposes and observational instruments at typical cross-section
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Tab. 2 The convergence displacement results of the various types of surrounding rock based on statistics
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Tab. 3 The observational internal force of the tunnel support structures based on different rock classification

B g A A A LR [ 71 /MPa B W) i) B CBUE 5

LT 0.41 /
b 720 ZE 8% eh R 0.52 /
=31 pi) papukida b 0.47 /
. - Th$E 0.82 2.00 1.43
%ﬂﬁﬂﬁf e 0.34 0.65 0.82
R A 1.47 3.13 2,61
W5 = Hb w4 AL AR B S HOpbesEm) O eCBUA D)
TRHEER AL 8.68 /
b 720 HEE rp 5.35 /
HEE T 1.63 /
RHE4R ) S B TR HE R AL 4.56 0.53 0.61
%ﬁ%giwf P E 9 3.16 0.59 0.77
PR ZEMHEIE &8 1.24 0.76 0.93
2 BWRXERESE TR RIS 2 Hh
2.1 BESHER

A BRNBIFREA FALE S R e La S SZ st sg e, AECERK 2 it TRk
WRFETTRE, BESLEMEABR . [, A S SR R R A ar A PR w5 1, 8 S M B i [
A FARESLA RT3 50 73 B T A RIAL B RSHAR TR 5 T BE I LA B 2P 45 AR e A
Z AL .

ECHRK P AL SR PSR TR BURE IR, JE9E Wi 11.50 m A0 13.50 m. 05 (EHH5, BlE A bR
S VAR ) 2 ) % S o 2 (DK P, A e Y (B AR RS A5 I 2 B 4B s ROV RS A, 30 W T
RN BTE . ERK SRR A EE A B S R BB ) 2 MO 4 Bow, XIS BRI L
PSHCHATI.

®4 BRBEENYMENIFSY

Tab. 4 The physical and mechanical parameters of the surrounding rocks in tunnels
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Tab.5 The displacements of tunnel measured and numerical analysis subjected to side cave
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Fig. 3 The influence to tunnel displacement subjected to the side cave
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Fig. 4 The influence on displacements of vault and horizontal of tunnel subjected to the top cave
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Tab. 6 Results on top of the cave tunnel displacement effect and the results of numerical analysis
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Experiments and field monitoring and analysis about the impact of existing
cave on the stability of the tunnel

SONG Zhanping '* , YANG Tengtian', ZHANG Danfeng', LI Ning’

(1. School of Civil Eng., Xi'an Univ. of Arch. & Tech. , Xi'an 710055, China; 2. China Railway 13th Bureau Group Co., LTD.,
Tianjing 300300; 3. Institute of Water Resources and Hydro-electric Engineering, Xi'an University of Technology,
Xi'an 710048, China)

Abstract: based on the construction of Wudu reservoir diversion tunnel, this paper make a situ measurement of the tunnel under the
impact of concealed cave When the tunnel is under construction, the change of about tunnel's surrounding rock stress, displacement,
and supporting structural state under the impact of the different cave are analyzed and field observations with numerical results were
compared. The analysis showed that: (1) Under the impact of the cave at the top, the deformation of tunnel surrounding rock ahead
release. Under the impact of the cave aside, tunnel horizontal convergence displacement increase; and will increase the amount of
displacement increases along with the increase of the cave diameter. (2) Under the impact of the cave at the top, the displacement of
the top of the tunnel arch settlement will reduce when the cave diameter is larger than the tunnel span, and the displacement of the
top of the tunnel arch settlement will increase when diameter ratio is less than 1.0;A affected by the cave at the top ,the horizontal
displacement of the tunnel will increase; and the impact of the cave diameter increase in caves also increases. (3) When the tunnel
sidewall nearby the cave, tunnel periphery near cave side spray layer axial force will cause the cave side spray layer axial force to
increase. (4) The change of the cave tunnel surrounding rock stress and characteristics of displacement with the results of numerical
experiments are consistent. Therefore, the results of the theoretical analysis and numerical analysis show that the change about the
impact of the cave tunnel surrounding rock displacement and stress become less. But in-situ measurement , the joint fissures of rock
mass cave’s scale and the behavior change have an effect on the result . Due to the impact of the cave , the extent and scope of the
cave of the field measurement of tunnel surrounding rock stress and displacement by field measurement is lower than the numerical
analysis results by 20% to 30%. The impact of the cave on the supporting structure internal force is 20% larger than the numerical
analysis results.

Key words: tunnel engineering; existing cave; stability; site testing; numerical analysis
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