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Study on the deformation control of PBA construction method
in pressure water sand stratum
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Abstract: The Shuangjing station of Beijing Metro 7# line is located at core area of CBD, which is near the complex building group
and exists intensive underground pipelines. The strata where the station is located at are saturated interbedded soil and sand, which
would be deformed greatly under the construction disturbance. Because the project characteristic of Shuangjing station is complicated,
this paper carried out numerical simulation for PBA method with 8 pilot tunnels of the station and analyzed the deformation
properties of stata interbedded soil and sand in construction process. This paper also discussed the strata subsidence properties
corresponding to different excavation sequence of layers and different excavation sequences of 8 pilot tunnels. Further more,
analyzed the strata deformaton change during difference construction stages of "PBA method with 8 pilot tunnels" such as supporting
arc, main body excavation and secondary lining. According to the result of simulation calculation and considering group tunnel effect
in construction process, the study proposed the construction sequence of " Lower pilot tunnel first and upper pilot tunnel second, and
pilot tunnels staggered ".What is more, this paper put forward a construction measure that the distance between pilot tunnels in the
same layer of 10 meters, and the distance between upper pilot tunnel and lower pilot tunnel of 15 meters, so as to effectively reduce
the interaction between the pilot tunnels in construction process. The proposed measures based on the results of numerical analysis
guided the project construction and got satisfied effect, which met the requirements of saturated stratum deformation control of " PBA
method with 8 pilot tunnels" of Shuangjing station.
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Fig.1 The numerical computation model
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Tab.1The rock of each layer for physical and mechanical
properties index

_ KR TRMERE MR i R BTKA
[} /2 /kN'm> 8/MPa [  /kPa  f/° /°
B2 169 36 03 19 28

BB 201 86 0.27 9.3 26
F=FE 203 110 027 11.6 27
FEYE 206 125 027 9.6 31
BHE 208 132 0.28 10 33
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Tab.2 The Initial support and reinforcement of physical
index
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Fig.2 The heading Number Schematic diagram
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Fig.3 The different excavation images for surface
deformation

Blagy i 7 B R )E SR 3 58 BUR PR T 56
i SRR BB TR LI 2, Fh 445 H R B i 25
AL ERAA R SEAT I RN 4 ST T
125158 B 3 378 T i 2% iR T SRR TR B R A —
B, BIEAFE A TOK I T AT 5 R AR
TR 5 HH EE K Hk 5 At LR S R,
AT HEK R i J2 i B3RS, S RO T B S T
1R BAN .
2.2 FREFFHZIRFF IS 53 4

AR DL _EAEBE 43 A 2R A B35 iR T T ok
S AT, Bk “8 FHPBAYE” Jiti LH
HESEHRT SR P T RARIIE, FTE
FTHZH R )G FAT LR R4 STERITZ. D
BTSN TR BRSO,
fHIZ 5 S T G . S PR TR HERE, 2
TEMORARTE AT FERTHR TS, R SRR
BRTTR. Az, XAWHEE W W ETR
Te [ J2TFHZ B BT BE B A T BRI AT . 2 e
ATH SRR R R LR, S ECR R T
R2BH BUEBH S T T S F

(1) _EE4FWAT JZ M4 S i _LA L
BB, BRI AL H il
T/NFRGMITE, S ROIHZEIL10 m)GHE
TN FHOMITE; EFWOITZ8 m)aHEH it
T RA@MITE, HAEFROIFZS mjaHk TN
©MITHZ. 18 T2 FITHEHEHE32 m)eHEE#T £
EAN-FREIFZ, BIFZNR R ®-O-8-©-O-



36 i 7 <3

OB R E ¥ i (HARYAR)

418

Q-@-@ (FiG5WIE2), TRE&SFWAHITF I
BN m. £ FWBRAMEAEIFE, Kb
TAMMEIFER N3 m, STIFZREIRBERIN m,
WETZRE A

ML /m

-60 -50 -40 -30 -20 -10 0 10 20 30 40 50 60

P
T T

o"\ (=1
e DR /mm

—— T L &R
—=— ST TR

[El4 #5Eehia) i X bR TIRE H 2
Tig.4 Surface settlement curve of middle section
after all headings completed

(2) FRESWf_EESFEIT B IFHET R,
F R T ZHN . § T TE 4 MR
I FROMFROWIITZE, EOFHAMO FITZ
8 m 54T LB 44T OO FITZ AR
[ ZH TR, E£FEOMFHOIHE 8 m 5
TR WAIE L, EOQFFIHZEL 8 m J5#H
HETO©FMHITE; RN LESRYT, £O%
TARM@FFIHZ 8 m Ja 7@ WHITHE, QTN
AT 8 m FHHTORMHIHE . #F IR A
WrigIriz, X ETNAHMMEITHEEA 3 m, ST
IEPERER I L m, BEIZRESZH. BARBIHZINT
H: ©-B@-@-O-0-®-0-0.

SRR I SO T LR, IR A
W AT 0. DS (a) i T _ER4ARRATE
A4 AR T bR T AR T — S B i
W E AR, ES (b) ST EESH
AR 2 SRS IT BB FFZ T RN Z L =
R3G T PRI R A R LR Be AL RS 1Y i fE
. HEISHR3ISG B WBUE 4RI I: _EJR4
AT JE B4 AL P _EASLE BT —
B B B T2 07 S8R0 F 2 SR A L )2 S R A T B
THETT REBRLARB R R REEA—4, (H L,
P T B2 B B A O 2 07 58 5 R Y 3R T
W KARERSBAT A 9 B SRR BEFIZ T 38K

X e 23 B A Rt LB Bt )2 s i AR TR DL
1B 122 I L5 s, L5 R iy Rk &
25 BRI VIERNST% A, G52 SiRiE T
5 i AR A S R R TR B 43 %A ,
Hik, bEFREREBOS AR, T 2
HITTZ RN

Contour of Z-Displacement

(a) Ev TRABZHEEITIZ

Con

(b) LS TREEITFE
El5 SREMRBRMREL RE

Fig.5 The different excavation method in heading all
through time of surface deformation
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Tab.3 The different excavation of maximum
settlement value statistics
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Tab.4 The model station for structure material parameters
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Fig.6 The map for station structure unit division
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Fig.7 The construction of the main structure completed
stage station stratum vertical displacement diagram
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Tab.5 The typical construction phase of the maximum
surface settlement value statistics
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Fig.8 The construction phase of surface settlement curve
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