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Fig.1 Vertical shear zone model

2 BREHZFITERN S FEER

2.1 BREHLEITEN—# S FEER

JE A R A, 2 B R KR S R A
& B E RCERIOR R AR RIE 2
G NS PIE S ra A k=g M WAL N
WRIENE A BIF o BN R b R sz iR
JF, BB AENR G BRIEEN R VELIRER
d , HARTERE v ST 12BN 2 B o

2 BREHFITTEFER
Fig. 2 Mechanical model of anti-buoyancy property

for tunnel

s BB AR Oy RARFIRRIE R TR P, A BE
i*a:?v%/@#fii?ﬁ%é%% AT
‘2R+G+(2-1/2)-R’y -F,=0 (1)
%ﬁ%i%ﬁﬁ&%&fﬁ&ﬁ#@&

[ STE IS I EE o w1 N S| IS N A D ]
PP RE AT L AR A
P,=(F,-G-2~-n/2)-R*y)/2R (2)
S TE R N A S E /9107 A S o w7
AT AT, 9178 8 A 1) 55 DI B 3 VR, 125
RN 3 PR, A i -
o,-2R=(0,-do)-2R+vydz- 2R
+2+(c+ Ky ztan @)+ dz
HREMN R z=d , 0,=P,; z=0,0,=0,
KOG, K ML R, K=1-sing ; ¢ K
TR TT5 0 S AREESEA

(3)

2R

I‘—’I

1 - +z;§;;m)dz
IRRE] 1 H

2]

B3 TEATEER

Fig.3 Mechanical model of earth pressure

Hi 2 (3) i 17
k25 A

Mot f/NE R E d 1

J(Ry +¢) +2Ry Ktan P, —(Ry +¢)
Ky tan @
22 MTHRERZFITEN SRR
TERRE T T, JE A T2 5 RIS b PF e s
14 ) sl AR0 H) R S B L3 K R A T — 2 R T i )25
WM o TARBES NG 77 HE BRI ), W 5 i
AR BT S EUE PR E 5 A S A0
oo B IR R B SRR LT T Y B R
e R RRIE S R PUTE A . T ORBEIR
HAEM T RS R, 58 R A 2Z (8] 1 PR EE 46 )8 A
FEAER . 58 7 Iz i) RO A AR Y a3 R B
P07 R 2R TR AR AL A 4 B o DR 1 EE
EPARSOEEN NS S ook

5= uN /B (5)
im1

(5, n g—3RAE i BRIRI Gk ) 24 1Bk 5 IV, A
YN BRI BT F7 5 w0 %8 R P[] A BE 4
ARG B AERITL .

d= (4)

2015FE 175518 89



AN AN A KA KL

7= |

J _T T_N
\s.&’ Ll T
E4 BHEH LM SHEEATEE

Fig. 4 Frictional resistance due to buoyancy of

partial segments
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Table 1 Strata parameters for model calculation
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Fig. 6 Development of soil plastic zone around tunnel with different depth of earth cover for three-dimensional model
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tunnel with 6 m earth cover (unit: m)
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Research on depth of earth cover for
shield tunnel anti-buoyancy security

Liu Xueyan'?,Yuan Dajun'?,Jiang Xi’

(1. School of Civil Engineering, Beijing Jiaotong University, Beijing 100044, China; 2. Tunnel and Under-
ground Engineering Research Center of Ministry of Education, Beijing Jiaotong University, Beijing 100044,
China; 3. Beijing General Municipal Engineering Design & Research Institute, Beijing 100082, China)

[Abstract] The depth of earth cover for tunnel anti-buoyancy security during construction and
operation was analyzed in this paper with theoretical and numerical methods. The principles and
theoretical analysis methods were proposed for it. The formula of depth of earth cover for anti-
buoyancy security of tunnel during construction was given for the first time. It involves the unfa-
vorable factors, such as uncondensed mortar, the favorable factors, such as resistances of soil
and segments. The weight of earth cover for tunnel was suggested to consider as unique factor
for tunnel security during operation. The eroded depth for design should be considered for tun-
nel influenced by floods. It has provided some references for longitudinal section design of the
tunnel in construction under the Yangzi River in Nanjing. And it also provided theoretical foun-
dation for the set depth of earth cover for anti-buoyancy security of other shield tunnels under
river or sea.

[Key words] anti- buoyancy security; tunnel construction period; tunnel operation period;

depth of earth cover
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