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Monitoring and analysis of tunnel surface stability
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Abstract: The buried depth of Liziba tunnel is shallow, and surrounding rocks at entrance and exit are soft. Many houses and one
water tower have been constructed over the tunnel. According to the engineering condition, the ahead ductile, I-steel and shotcrete are
used in the first support, grounting and inverted arch are constructed at tunnel bottom, and the semicircular arch of reinforced
concrete is used in the second lining. To ensure the construction safety and the building stability during construction, the stability of
the most dangerous section is calculated, and the calculated stability factor is 1.9. The settlements of the surface, the water tower and
the houses are monitored, and the arch settlement and horizontal convergence of the side-wall are monitored, too. The results show
that settlements of the surface and the houses are little, the settlement of water tower goes down equably, and the deformations of arch
and side-wall are little, too.
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Table 1 Physico-mechanical parameters of rock mass

I W EERE A V)

E Pk , kA
/ (KN/m?) /() /kPa
W+ 18.1 16.92 27.6 0.27
KA E 19.8 27.53 89.2 0.23

3 AERGE IR

3.1 RAEREEITETE

WK 2 FioR, 5 LA ABE 7€ F. T KXW, IR4E
R, MREEHAEPA 1) ) 2 0Tk S IE %8 B
AIAFZBLAARS JE W ) T PO T 3R Ay et

T:%ﬂH+hf (D

cos®

FBE, 4518 DCH AE F. T W, ) q WYEH
N, KHIAWE S T2 AT e g i

T:[%y(H+h)2+(H+h)q} A (2

cos6
A A WS R, H

1= tan f —tan @
tan SB[1 + tan B(tanp — tan 0) + tanp tan 0]

’

B LARKIBE A ¢ D, A

J(tan” @ + 1) tan ¢

(tanp —tan 0)

o ME RN RS )y 0 iEShimEEE M, v
KEHRO=099%; v NHTAAERE (KNmD; ¢
AR (kPa); HATFS ILE 1.

HAE SR T 224, FEBSTH RO R,
Ytk EFGH % EJKH, W 1 PR, TTE Lk
& EFGH {EE¥ I F . Fhidi h F, . AEW, sk
Tk g FIBCATER, HOPsRRE T RN

tan f =tang +

W +W, =2F +F) (3

Kb W, 08Uk EFGH (AT (KN/mD; W, it
K& (kNm); F WIS T 7% FE 8% GH
T F = A (R EERERE ) (KN/m), HLF, =T'sin6; F, J
FESIN FE A GH T EIARE ) (iNm)s HLF, =
cH ; ¢ A4 LRIER T (kPa).
Wkl 1) 2 4 1 R BOh
oo 2EHE)
W, +W,

(4)
= (4 w4

Mk >1.0, WFEREGER: Hk=1I1, =
AT IR HIRAS: Zk < 1IN, T EATEE

q=150kPa 2

STt -
mb | o/
07?th lWr Fchye I
G%ﬁ\ﬂ =t
gDF K : J F? ‘s‘__
s : B tfm )
G, B=4 B

B1 EaEhtERR

Fig.1 Calculation model of surrounding rock pressure
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Fig.2 Monitoring points and sections
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Fig.3 Settlement cures of D1-D21 monitoring points
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Fig.4 Settlement curves of water tower

5 BRI HE I S B e

5. WS P9 R BT A
AR AR e Ay VA A 2 e e kA
B E BETE S RIS Ta), XEBE IR R0, 2

IRV B 1 B DU B T AT W o 0 3000 D T A
R 20~ 30 m A E 1AM, AR E 26 AN
MW (W54 1-1~26-26), Hob, HEOEA 21

AT, BT S AN W . 50
THIAT B WP 2 i W b il Js A a1 5 s

P ORE = | TR RIS
IG Ik

f%‘

S1-1 {%CE S1-1
Al

T

B s s E

Fig.5 Arrangement of monitoring points
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Fig.6 Crown settlement curve of tunnel entrance
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Fig.7 Crown settlement curve of tunnel exit
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Fig.10 Settlement curves of left and right side-walls
of tunnel entrance
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Fig.11 Time-history curves of crown and monitoring
section at tunnel entrance
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