29 1 ,2016 1
Vol.29 No.1, Jan. 2016

JOURNAL OF NINGBO UNIVERSITY ( NSEE )

1 2 1% 2
1. 315211; 2. R
, Peck
1 ,
, K 4 ,
o f  Peck . :
K 0.6~0.9, 0.75, |4 1%~3%,
o 12,5 08 Peck
; ; Peck ; ;
: U231 tA : 1001-5132 2016
[5]
. R n >
1969 , Peck" Peck . (el
, Peck ,
Peck , Peck
s Peck , ’
21 1
Peck , , Peck
Smax a Peck
i Peck s
p B3] 1 Peck
a p
Peck s . Peck
ZO i:KZO,
K 4
xZ
’ S(x) =8, exXp(—77) »
, 2i
1 2014-09-05. : http://journallg.nbu.edu.cn/
: 2013C50005 pd2013096 .
1990 . E-mail: 790147849@qq.com
* : 1976 /

. E-mail: Liugb76@163.com

315012

2%;

01-0113-05

Peck

Peck

(1.

(M



114 2016
A TRV, 2 InS(x) —x*/2
m™i2n i2r ,
x : S(x) A P
’ X, 1 X,
X 5 Smax x Z:( 2 ) n (; 2 )
B l ) 2 —2 2
. < X X
Vs 2{(—?)—(—7)} ) ©)
N ;R -
1986  Attewell [ L 13 u _
ewe L,=Yy'—=Q ) =2-9", (10
R i Z i=1 n g =l
P W RS R
i=KZ,, 3) . i=1 27" i=1 275 i
K N 2 2
: X, X
)= (= =), 11
Z[( 5 )—( 5 )}(yl ») (11)
Vs =N 2niSmax’ A L s
V. 2mis b=—", (12)
Vj=—=—71-", 4) L,
A mR S A
Peck a=y —b(—?) =InS(x) —b(—?) . (13)
_ 2
S0 =2 exp == O
2w 2i AN s 1(-0.5)
V’}'[R2 2 Smax = exp(a), i=b . (14)
! exp{ _f 2}. %)
J2nkz, | 2K°Z, .
S(x) =exp(a)exp(——>b). (15)
) 2
R
2.1 Peck ,
! R= Ly (16)
’ \ILXX\]LW
R=r1,(n-2),
’ Peck > hos(M=2)<R<r,,,(n-2),
[8]
: 2.2
Peck , (1) 1 50 ,
’ 1 X ,
InS(x)=InS§,_,, —5*x—, (6) 50
i 2 .
5 l Svl,max
. 1 Sl,max K
a=mnsS__, b:l_—z, y=InS(x), 7 14 , 3 ,
i b ) 3
2.2.1 Peck
(6) : Peck
A x2 b
y=a+bx(——) ®)



115

S max/MM S} max/mm i/m R a b K=ilZ, "
K9+395 19.087 20.21 12.809 0.905 2.949 6.094 9E-09 0.692 0.015186 32
K9+550 19.356 20.93 14.037 0.969 2.963 5.0753E-09 0.757 0.019 22378
K9+624 20.843 21.28 11.733 0.939 3.037 7.264 3E-09 0.683 0.024 056 28
(1 K 50 ol
Peck s sl
0.5~0.6 14%, -
0.6~0.7 34%, 0.7~0.8 - -loy e
28%, 0.8~0.9 22%, 0.9~1.0 sl ——
20 —a— Peck
0.6~09 84%. N
(2) 14 50 30 20 -10 O 10 20 30
Peck , /m
Vi 0.005~0.02 52%, 0.02~0.03 2 K9+550
40%, 0.03~0.04 8%. of
0.01~0.03 , Sl
88%. | é ol
K 0.6~0.9( 15} o
0.75). 4 19%~39%( 2%), 20} T Peck
sl
Peck (5) i 30 20 -10 O 10 20 30
Peck /m
222 3 K9+624
1 3 ,
Peck 1~3 0.90 ) )
1 1~ 3 , Peck
5 Peck
. ., K=075 V&=
o1 0.02 Peck
= 10k L 2.2.3 Peck
e Peck Snax i
-15F —a—Peck ’ S, a B
-20 ,a lg
30 20 -10 0 10 20 30 . Peck
/m S(x)=aS.__ x exp(—x—zj, (17)
1 K9+395 " 2(Biy’



116 2016
a B , Peck
; Smax  Peck a 12,
;i Peck ﬂ 0.8 ,
Peck : 1
x’ Peck
InS(x)=In(aS_)+| ——— |, 18 ’ ce
(x) =In(asS,,,) [ 260y (18)
(15) 5
x’ x* A
InS(x)=In(aS,_ )+| —— |=a+|—-——b|. |
( ) ( max) 2(ﬂ1)2] ( 2 J 0
(19 £ S5f
E
_10 —_—
expn(a 1 — Peck
o= S0 ), B |=1i (20) 15|
Smax —— Peck
, 50 -20 . . . . . . .
, a« B 2. 30 20 -10 0 10 20 30
b /m
u B 4 K9+395
/% 1% oL
0.2~0.4 1 2 0.7~0.8 4 8
0.4~0.6 12 24 0.8~0.9 6 12 = sl
0.6~0.8 8 16 0.9~1.0 11 22 g -10+ .
0.8~1.0 9 18 1.0~1.1 12 24 — Peck
-15+
1.0~1.2 10 20 1.1~1.2 8 16 . Peck
1.2~1.4 5 10 12~13 7 14 20k
La-16- 3 L3~14- 0 0 30 20 10 0 10 20 30
1.6~1.8 2 4 1.4~1.5 2 4
/m
2 , o 0.4~14
5 KO9+550
, 88%. S 0.8~1.3 ,
88%. , K Or
0.75, o002 Peck 5b
o 0.4~1.4( é 10
1.2), s 0.8~1.3( = —
0.8). 15 - P
224 20 —A— Peck
o=12 p=0.8 Peck 25l . . . . . .
1 30 20 -10 O 10 20 30
Peck , /m
4~ 6. 6 KO9+624
4~ 6 s Peck



117

K 4 ,
a
p  Peck ,
(1) 1 50
K 0.6~0.9 ( 0.75),
" 1%~3% ( 2%).
2) Peck
a 0.4~1.4( 1.2),
s 0.8~1.3( 0.8).

a 12,8 08

(1]

PECK R B. Deep excavations and tunneling in soft
ground [C]//Petrasovits G, Mecsi J. Proceeding of 7th
International Conference on Soil Mechanics and Foundation
Engineering. Mexico City: State of the Art Volume,

Sociedad Mexicana de Mecanica de Suelos, A C,
1969:225-290.

s 5 >

Peck [J1. , 2010,
6(4):789-793.
R s , . Peck
[J1. ,2012(7):6-10.
s R . Peck
[1. , 2010,
35(3):53-55.
Peck [J1. , 2012, 32(3):343-
347.
Peck [J]. (

), 2012, 31(2):159-162.
ATTEWELL P B, YEATES J, SELBY A R. Soil move-
ments induced by tunnelling and their effects on pipelines
and structures[M]. Glasgow: Blackie, 1986:10-50.
, , (M].

,2011:244-257.

Modifications of Ground Surface Subsidence Prediction for Shield

Tunnel Construction in Soft Soil

YANG Fen', WANG Guan-qiong?, LIU Gan-bin'"", YE Jun-neng’
( L.Institute of Geotechnical Engineering, Ningbo University, Ningbo 315211, China;
2.Ningbo Urban Rail Transit Project Construction Headquarters, Ningbo 315012, China )

Abstract: In the process of constructing shield tunnels, the result of prediction with Peck formula for ground

surface subsidence shows great disagreement with the result measured under different geological conditions.

Therefore, based on the measured data of ground surface subsidence in Ningbo Rail Transit Line 1, the range of

trough width coefficient K of the ground surface settlement and the ground loss rate V] of shield tunnel in soft

soil of Ningbo are determined in this paper using the least square method and monadic linear regression. The

coefficients of the maximum ground surface settlement o and the settlement trough width f are introduced and

the Peck formula is modified. It is shown that the range of the surface settlement trough width coefficient K is
between 0.6~0.9, and V] is between 1%~3%, and 0.75 and 2% for K and V}is recommended, respectively. When
the value of @ and S takes 1.2 and 0.8, respectively, a better prediction result can be obtained compared with the

original Peck prediction formula.

Key words: shield tunnel; surface subsidence; Peck formula; regression analysis; revision coefficient



