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Study on Stability Evaluation Criteria of Tuff Tunnel
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Abstract ; According to the specific area of Shaoxing,the evaluation index and control standard of
surrounding rock stability of tunnel construction are established. Using mathematical statistics
method, the measured data of 718 monitoring sections of vault settlement are summarized. Based
on different surrounding rock grades and tunnel buried depth, the evaluation criteria of tunnel
surrounding rock deformation are obtained from cumulative vault settlement and relative vault

settlement. Then, considering the displacement loss before measurement, the release rate of vault

settlement displacement of different construction methods is analyzed by numerical simulation
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method , the benchmark results were revised. The release rate of vault settlement displacement of

different construction methods from large to small is full section method, bench method and side

heading method. The accumulated vault settlement is smaller than the design reserved deformation,

and the design is conservative; The distribution range of relative vault settlement with the same

surrounding rock grade is more concentrated , With the deterioration of surrounding rock grade,the

distribution range is larger. This paper puts forward the double control index and recommended

value of surrounding rock deformation evaluation standard of tuff tunnel in Shaoxing area, which

has important guiding significance for later tunnel design and construction in similar areas.

Key words: tunnel engineering ; double control index ; stability criterion ; deformation monitoring ;

numerical analysis
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Table 2 Parameters of surrounding rock and support structure
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Fig.3 Contour plots of vault settlement displacement after excavation by different construction methods
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rate with tunnel excavation depth
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Fig. 6 Statistical results of relative vault settlement of grade Il surrounding rock monitoring samples
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Fig. 7 Statistical results of relative vault settlement of grade IV surrounding rock monitoring samples

1.0
= V&EE
0.8 -

0.6

04

AR BETRGLRE %
s,
’
X
N

02} o

(aytE X BE DYLRERL S 20 A6

60

BEAR M5 /%

<0.6 0.6~0.8 =0.8
AT 2046 X /%
(bR TR e IX [R5 A

B8 VYHAAEAMIS DRS4S

Fig. 8 Statistical results of relative vault settlement of grade V surrounding rock monitoring samples
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Table 3 Cumulative vault settlement and relative vault

settlement distribution ( two lane highway tunnel )

. FRHET AEXFHETS .
Bag . &E
JUF%/mm LR/ %
il 5~20 0.05 ~0.25
FRIER >80% ,
v 10 ~27 0.15 ~0.55 B
HIR H<250 m
\% 15 ~30 0.45 ~1.00
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Table 4 Relative vault settlement distribution of different tunnel depths( two lane highway tunnel )

S AHXTHETRLRE/ %
H<50 50 < H=<100 100 < H<150 150 < H=200 200 < H=250
I — — 0.03 ~0.15 0.03 ~0. 18 0.08 ~0.22
v 0.15 ~0.30 0.10 ~0.25 0.10 ~0.25 0.10 ~0.30 0.12 ~0.40
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Table 5 Cumulative vault settlement and relative vault settlement correction

FlA SR ARXTBETUTORE A& 1E/ %

25 FAA& IE/mm H<50 50 < H<100 100 < H<150 150 < H<200 200 < H<250
i 7~26 — — 0.04 ~0.20 0.04 ~0.24 0.11 ~0.29
\Y 13 ~35 0.19 ~0.39 0.13 ~0.32 0.13 ~0.32 0.13 ~0.39 0.15~0.71
\ 19 ~38 — — 0.57 ~1.32 — —
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