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Effect of shield parameters on formation loss rate and surface subsidence
in composite strata

LI Yu-jian, HUANG Kan, SUN Yi-wei
(School of Civil Engineering, Changsha University of Science & Technology, Changsha 410114, China)

Abstract: In order to study the influence of different shield tunneling parameters on the surface
subsidence value and formation loss rate during the tunnelling process in composite strata of earth
pressure balance shield machine, based on the monitoring data for surface subsidence in the shield
tunneling line between Hunan Business School Station and Baigeju Station, the Peck formula was used
to infer the ground loss rate of shield tunneling under such strata conditions. The influence extent of
each parameter on the surface settlement value and formation loss rate was analyzed by 3D finite
element simulation. The results show that with the increase of driving thrust, the width of settling
groove decreases and the settlement value increases, and the formation loss rate increases. When the
pressure of the earth chamber increases, the width of the settling groove decreases the settlement value
increases slightly. When the grouting pressure increases, the width of settling groove decreases, the
settlement value also decreases, and the formation loss rate decreases. The sensitivity of shield
tunneling parameters to stratum loss rate and surface subsidence were ranked according to the shield
tunneling parameters in the upper soft and lower hard composite stratum, which is expected to provide
a reference to deformation control during shield tunneling in such stratum.

Key words: shield tunnel; tunneling parameters; composite strata; surface subsidence; formation loss
rate

ks BEA: 2021-06-08

EEWME: ERBEARRBIFEESTIIE (52078060); 17544 H AR5 4 5B H (2020114606); 556 4 U E T BFHEHE 7L
A H (18A127); KW EE RS “XW—in” B0 A ERGEHREDE (20181C19); KD T KL AT
FEAL 445 0 8 A 22 BB 3T 14 100 H (18ZDXKO05)

EE® N ZTF@A996—), J, KPP T RKZm 4,



%148

FFME, F BMBET L AR ERR F A EILE W 0 71

FE 38T AT R A3 AR T R R TR, R
B B RO b U R . JE R DUF 2
FEPR it TR AR A MR IE B R SRR A
TR T MR B R a2 N . JE AR R
BT HZE S B E B AR RS
B ARG HE . il TS 8RR S R R, A DL
FIXTUCRE RSB TN . BTV R A
g0 o OEN BHAR R AT ESY. B IEL R A K
I BUEBLET, BRI 0 VRN T R
gk, o, 256 0 7k B Peck! 2 5
R, Peck T 1969 - 7 G Hi £ th b 2 457 2% 1) Mk
&, WATFIZRERE A= AR A b R TRR 2 7E R HEK
AT AEN, a5l RMETRNE ZEEK .
Peck 1 72 H 32 T BE Al (1 (R AR 5 b Z B R A SE, IF
A AR E R UURE AL )Z 58 R . SUE R
TRAE ARG A S PR Ak 14 O RE 8 I - 2
i, ARRHE TSR, AT R LE R
P AU SO AR A, X B 3 i L o A gk
750 M, 38 3 o0 M S B M T 0 B R S Mg 2 8,
P T PR A E M S B LR, HEFHEESH
MEZ EPEE KRR, L& JE S 500 R T
B sz R B, H IR — D B S B AR
5k b 23 453 2k R b R T R A s . 5 otk TR
KTEL EHZ M T EWSHEUR T TR,
MAES G2 % FEMEESH AT 2%,
DRI, ASHIF 72 fU0E ik A 9t 00 B M, )
Peck /& 20 & 41 J& #40 Jith T 75 1% 28 3 2 4514 T fO 1 2
PRE, MNAEREMEXRG T EL ST EEE
FIZH,  HEWT 5 AL 3E %% 32 22 S 5000 b 3R T P
Hby 2R T P T R RN M R R S AR T, IRy
BT A8 28 B0 A b = 250 T b = AR A 0 B 2 8
1) 5] o

1 BRESIREMRRkE

Peck 12 H AN HE 7K 5 A1 T 88 170 3t i O Al B 4
XA

_x2 ( )
S = S o 1
(x) ﬁp@ﬂ
Vloss
Smax = © (2)
ivV2n

Vs
T R’
e SOo) AT x o5 BT B TR s x BN
FIBEIE O KPR B S, AR IE O 5 T
K HOTHT B TR s Vo 9 BE T8 it T 5 RS 1 B A 4 3l
JEAR R i TR R, i=hk™, kT
BErE v /A, HEZEREMRE, BBk
B n AHEBURE, RABEIFIZ AT,
Bz (2) ~ (3):

(3

_ Sand V21 ()
1 R
Peck AXMIUEH X (1D 5
S(x) -x?

=e . (5
S Xp{(zﬁ)}
2% Burland!" "' 322 [7] IF SOG4«
S(x) -x’

1 = o (6)
" S {(21‘2)}

W ST HHE 754 Peck AT, M (6) A
MR, R ym=-1/(22), IR
T Y70 e 8 9 S i

i=+/-1/2m. @)

2 HERW

21 TiER

K VD Bk 6 5 2R I8 B 7 2% o ki 22 1 A L 3t [X [
(428 TRE . % X R AL T M R 3 B T, e B K
W, TEBEDEE 46 m, XA 6 G-1E, BRI S
EAREK o %X BN 27 MR 3 v %, SR
Z X A BRI AE 20 m DA b, DX (A BE T X R
Wi/ o AZIXAIAE . A MBI 2 Sk kbR . X
()70 . A 2R P 3E P T 28 e /N A2 8 450 m, ek
FAE 600 mo BEIEHMWTIHIIY By, Horp, R
N 25.5%0, L1243 000, 5000 m. ZEEKEL
TR 16.8~21.2 m, HULTH ¥ i b &1y 39.234~
19.593 m, FFiERE - 11.8~162m, BEEIE NG
200 mm, W4EH5 500 mm.
2.2 EMBERBJLAERR

A IR e ALK B Midas gts nx JF 2R, a1
iR e AR SFK 50 mx B 50 mxiR 50 mo A5 7 P f
R S x Bl y BT R 3 ToVEALRS, BEE £ 2



72 x i A

TR XA A 5 AR s, B 2 . 22
T 5 1 350 43 % T 28 Bk R XA ARCE B B, RIS
BRI y GDA  w NEE- A1 1 e S N N AR RIS
B IEBE R AR AR, &0 2 S8 B LR
1~2. KM Peck A R EEITHIMER KR, |
SEAHEK,  H 8 JE P20 LA R A 5
Wa), AN RS JE AL 5 AL ST 0] ] R K B [ &5 . R
By R AR TR A AL, TR TEE 1.5 m,
JEFE0.35 m, MOREINTREESESL C50REE L, Hapik
8 3.450x107 kPa. HI T & 4 B% 18 & H 18 W K A
APy AORIR = A R R AN, S80S
P42 Wi THD MR A 7 B AN [R], WoH RS TR ARV R 4L
THE G 423k 40 25 0 B ) eI 55 280 S5 I
P 5 v PR R AR il NI BE IR A, R BTN NI
FEA MR, HRYEE R, Bk R Py
FEEME), FOA TR BRI A 2%
FON0.T, E AR R 2.415%107 kPa,
FE 25 KN/m’s AT B AL D491 W,
7B TE x Bl 1 1) B8 7 HE A

1 R AEARE M 4%

Fig.1 Grid of the numerical model

Tl BT E: ENMIE N T

Table 1 Physical and mechanical indexes of main soil strata
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Fig.2 Geological profile of simulation monitoring surface
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Table 3 Numerical simulation condition settings
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Fig. 3 Surface subsidence-time curve after the shield tail

passes through D491 monitoring face
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Fig. 4 Transverse surface subsidence curves after the shield

tail passes through D491 monitoring face.
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Fig. 8 Transverse surface subsidence values and Peck fitting
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toring face under Case 1
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