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Research on Displacements Law of Shield Shaft Enclosure Structure

and the Informatization Construction Analysis
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(1. School of Mechanics, Architecture & Civil Engineering,China University of Mining & Technology,
Beijing 100083, China; 2. Beijing Capital International Airport Co. Ltd ,Beijing 100621, China)
Abstract: Field monitoring for enclosure structure subject to deformation in deep pit engineering is essen-
tial to ensure the security and stability of deep pit. Based on the shield shaft deep pit engineering of Bei-
jing Subway Line 10, the monitoring alternatives of subway shield shaft are described in this paper. The
enclosur structure of horizontal displacement, the steel support axial force, the bending moment of piles
and the earth pressures affecting the piles are measured on site. And the relationships among enclosur
structure of horizontal displacement, steel support axial force, bending moment of piles, earth pressures
affecting the piles in the construction excavation process are estimated. The results show that: the location
of maximum horizontal deformation of the pile is gradually downward during excavation, and the location
is from the roof 8 m after the roof completion ; the second steel support force is always the largest in the
excavation process; the maximum bending moment value of piles is about 50% of the design value; the
distribution of earth pressure is laminar obviously.
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Fig.1 Plan layout of monitoring sites of foundation pit
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2 BMERSH
2.1 BEIPLEHKRFABESHT

Bl 9 ) ST P R R R B T 72 P i o
4 TRV, LA 1o 7K P AR TR 5 e T AR VA 5 o

BT CX1 NG 18 46 K 05 1], S PRAIEJE 1 2 4, BEXF
CX1 FE R M IFH . B 4 2 CX1 E I HEAE A
T & BB K P08 [ (IR [ BT 42
MK , B R 7R W ZESTIMI R AKE AL )

FEGUE TN R 2,
AR 7K P37 B /mm
0—2 0 2 4 6 8 10 12 14 16 18 20 22
2_
4_
6_
8_
£10
B
K12
L 6. 154 — it S f
14 - 07225?@%:@@3%?
16- —A— 081356 57 —H L i¥
—w— 08.25{F 55 —ifi ¥
I il
18 —>— 10.59F55
—— 10. 15f TR
20
22

B4 KRB CX1 5K AR 4
Fig.4 Curves of horizontal displacement of
pile CX1 at key stages
F2  FGUE T AR

Tab.2 Program of excavation

5 At[E] (2009 4F) s T3k AL

1 530615 HIFE, HlERER, BEE—EW
S

2 6-16~7-28  SREEITIS, U M
B IS ERETR(18. 66 m) , %4

3 729~813 Py

4 814~824 EETEWELT,IRRBE=ENTHE

5 825~10-22 FESAEGTHRA TR

B 4 KB, BEIUTFZ A BR3P A B e K2 %
SIFFEBREE S 18] 35 VI AE 5K, Fie KK SRS 2 AR A
B SRR KA T T, 7E TR SE UG
FEIP AR (A KK P2 4% 0 10. 1 mm, {37 T BE B T
B8 mig AL E A . BT IZTE U _E KRR AT 5 i
T 7R B S AR o BAR 5%, BEAAIKF AR TE B R/
SHEARBIRIE B R MR KK RE,
Hig IR AR 2 10. 1 mm, 33 R 8k TR M 18
ME A KR (DB11/490-2007) 56 F B HHE (4% ) 14
IR BVFEN 0. 15% H(H HIHZEHE) 8F7F
1679 30 mm (W& B/ ME ) MZK, SRS T
ZafaE R,

2.2 WZEWMASH

B S ) M S M H TR B M T G — T

BEENE . LIARIGI A2 1], 409 52 55 51 5C T 5



364

P2 TR 24 (2012) 55 28 555 3 1

YR REE [ AL 2R AN & 5 B o

350,

wit= oo
3001 A I%?%‘E%%E
=
T 4

| A s —

S

i

1
2089/6/ 1 2009/711

SR TI/RN
—_ N
W [=) W
S S o

—

(=]

(=]
T

50F

1 1 1
2009/8/1  2009/9/1  2009/10/1  2009/11/1

B5  ARAbONE S 4 B ARl 4k
Fig.5 Monitoring curves of axial force of northeast

steel support

Bl 5 RO M ERMBAJEH 1 ~2 R
PSR BT, 2 )5 B T i R AR, S B
JEARESE A 54 4 it 155 2 6 S2 4 ) TR A 4 2K
Q FEEBEGUHZIRBE 3 I, & B SE S R
RSB T 2, FER SR RS 23
[l AR AL LR, B T E L TR E s © B ST 4%l
TIRETFAZ TR BE S I n , R/ NEA S5 TFZT7
THEREFRRE K.

Bl 5 2 BT SRR ) AR AR, B
B SCE MR BB BR S RE  , R I EARE , X5
BEARIK -0 28 AN KA — B
2.3 BEFHEHESBEINEES

TEZEGUITZ S AR AP, 38 2 M DA PRI 793 0 49
R SAERIR/N  SRIRAGHE AR A . M IS5 SR AT

ZERANIE 6 PR

MEAARZS 4E/(KN + m)
-150-100 -50 , 0 50 100 150 200 250 3

\K

(=]

—m— 5 —JE
—e— X IE
e EETY bl I o
—— B IHRE
—e— I E A =
—— ifi T A
—e—RBR A 18 S
—a— Jifi |- THAR

Bl 6 RGN TR Bk 37 ZHE 5
Fig.6 Curves of bending moment along the No. 37

pile at key stages

ME 6 ATLLE @ ZER ML, FETEE
BN HEEZEGUITIEUR B B I, AR5 BHEA
Wik R EA TR, T AR R AR, B3
HE R WA RS EREA 3 RS R, WL
BEE MT=8ERRNAE; Q JFIRE =
SCEEBHE T AP ARATJE , K2 B0 A B B 25 AT 1R
GRS/ UL M T S AR R A B B AR SR IR ] 5
@ A YU I By e KA FEAE O 255. 81 kN - m, 2508
BEIHE 520 kN - m (¥ 50% , {5 B FRl 3P kA A 0 A2 i
BN, A —RE N E il A, X0 B AR B R
L AR EA
2.4 HEMEEASH

BEAN £ i ) ke - AR A A M A o 1
7 Stk 10 R R4

30

%ﬁ%— %ﬁ%:+1.5mfk3.5m
\ EWEE EM Y% ——6m ——=85m
Nt

20l ——1Im ——I13.5m

£ g —~15m —17m
= ]
-Q 101 \MMPI’ - -

H k e o o e I 5.0 tg’_\’:
2 R e et
[/ E e
T i A

1 Y L I ! I
200%/4/1 5 2009/5/15 2009/6/15 2009/7/15 2009/8/15 2009/9/15 2009/10/15
H

B7 A 10 M B 1R A £k

Fig.7 Lateral earth pressures curves of No. 10 pile
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