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Stochastic medium model of existing tunnel settlement
caused by shield construction in crossing tunnels
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Abstract; The strata settlement caused by shield construction in crossing tunnels has influence on the
deformation or even damage of the existing tunnel. Therefore, the stochastic medium theory is presented
to calculate the existing tunnel settlement caused by shield construction in crossing tunnels, and to ana-
lyze the principles. The fundamental equations of the stochastic medium theory is applied to the crossing
tunnels engineering. The stochastic medium model of the settlement of the existing tunnel resulting from
shield construction in crossing tunnels is established, and the choice of parameters for calculating was dis-
cussed. The analysis for engineering example showed that it is very effective to calculate the settlement of
existing tunnel caused by the shield construction in the crossing tunnels with the stochastic medium theo-
ry. The research has certain guiding significance to the shield safety construction in crossing tunnels.
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Fig. 1 Schematic diagram of elemental excavation
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Fig. 2 Elemental excavation in the crossing tunnels
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Fig. 3 Shield construction in the crossing tunnels
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Fig. 4 Undercrossing construction of parallel shield tunnels
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Fig. 6  Settlement of the existing tunnel



84 R E e (HARBHERR) 55 %

4 4% 5

ARSCEETF RO BB, diar 7S R B 51
Jith 5 [ A BEAT BB O AR A, I d i TS
BIBIE T AR 7k i Al FEVE , M52 X
W& T8 2 it T — R YR 3 R

BEHLAY B e C S T TR BEIE T
2. MBOHZRE TRG R M2 AR K AT i ]
A, X TFZ B AR S SRR AL It 5 | 3 A B A
BTS2 M v B I TR — A 2 Y 25
AT TE G E2 ) TR EE— PRI

SE Xk

(L] J75, i, JEAIEE AT 2 U Bk R aE 0 L %
BRI HTLT]. Paa R, 2007, 29(2) : 47 -52.

[2] BEWE, EFE, AR, AT bR iE G T )2
TR, At 127, 2007, 28(2) . 409 —414.

[3] HAGE C F, SHAHROUR I. Numerical analysis of the
interaction between twin-tunnels: Influence of the relative
position and construction procedure [ J]. Tunnelling and
Underground Space Technology, 2008(23) ; 210 —214.

[4] ZHENG Y C, QIU W G. 3 =D FEM analysis of closely
spaced vertical twin tunnel [ C] // ITA2005WTC, Pro-
ceedings, Balkama Press, 2005.

[5] SAITOH A, GOMI K, SHIRAISHI T. Influence forecast
and field measurement of a tunnel excavation crossing
right above existing tunnels[ M ] / SALAM A, ed. Tun-
nelling and Ground Conditions, Balkema, Rotterdam,
1994, 83 —-90.

[6] CHANG C T, SUN C W. Response of a Taipei Rapid
Transit System TRTS tunnel to adjacent excavation[ ] ].
Tunneling and Underground Space Technology, 2001,
16 151 - 158.

[7] AMAGUCHI I, YAMAZAKI I, KIRITANI Y. Study of

(8]

(9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

ground-tunnel interactions of four shield tunnels driven in
close proximity, In relation to design and construction of
parallel shield tunnels[ J]. Tunneling and Underground
Space Technology, 1998, 13(3) : 289 -304.
GO, XU, JAARS 55, A SURRIE S A T 5 4RI A
[ e R R A B s [J] . il oRss il
( BRBL#RR) ,2011, 50 (1) ; 64 —69.
XVBE, AR, A, AF. R X RRE S R S
SERENER M BESE [T ]. Rl R (A AR
2HR) , 2010, 49 (6) . 36 -41.
FHZAE, XIEER. ki BR B T 5 DR A R F 3 5
AT M. st v [EBGE 1k, 2002.
A, LR, XTI R IE T AZ X e iR
YRy (1], a0 1o 5 TR 4 4k, 2004, 23
(19): 3310 -3316.
TS T R e T 2 AR TR I 45 g — T B e
KBTS LT ] e Jroe 5 TR 4, 2008, 5
(27) . 1082.
TN, AL B BB TR Y 12 BE G A 1)
MUK B R B [T ], 45 2, 2004, 2
(25) . 320 -323.
X, Wdedt, TINS5, HUBROBURR E il A7 A
RUIETOF SR E L], b E k=2 4
2006, 3(35): 356 -361.
KOLHE, EIE, #a, 5 ARLERIT R Ir
EIM]L et mSEHHE R, 2005.
B, JRFRSE, . 2 SRR IE S AL it T 2405 38 X
FREXS BE A R B TR pE T (1], AR5,
2011, 28(12); 133 - 138.
J M T BRI A% O DX T B S e 0 H i % 1 2l 6
ARG A2 AR EH AR )N T BRVOR R O X B
ACIE I H AR A sk R g8 8 bR (J1JZ002) ; 1l
R [E)JE iz B gk — S &L LI %[ Z].
JoIM - R BEE AR A A R A | L2007



