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Key Technology of Open Excavation Con-
struction for Adding Overlaying Level on Ex-
isting Metro Station

WANG Zhikang

Abstract Based on Beijing Metro Pingguoyuan Station, a
construction method for adding overlaying level on the station
existing structure is proposed. Results show that the stability of
open excavation foundation pit is greatly affected by the station
existing structure. Through connecting pile bottom and primary
support structure, connecting pile back deep-hole grouting rein-
forcement and reserved anti-pressure soil, the enclosure struc-
ture deformation can be effectively suppressed. To sustain the
station structure integrity, the bottom underground-excavated
structure should reserve joint heads and conduct super-thick
concrete backfilling at the joint. The joints of metro station that
adopt SBS ( modified asphalt waterproofing roll) lapping con-
nection method will ensure the waterproof performance of the
structure.
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Fig.1 Planar diagram of Pingguoyuan Station
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Fig.2 Schematic diagram of the north-south section of

Pingguoyuan Station
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Fig.3 Anti-pressure soil location at the foundation pit bottom
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Fig.4 Horizontal displacement monitoring curve of pile A,
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Fig.5 Horizontal displacement monitoring curve of pile B,
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Fig.6 Waterproof design of Pingguoyuan Station structure
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Tab.1 Physical and mechanical parameters of Pingguoyuan Station rock and soil stratum

B EE/(N/m®) PR/ MPa THFME BRI/kPa R/ () EIKNIEE/MPa UIZRRIE/MPa EIZEFIE/MPa
F iRt 16.5 0.30 8 10 12 12 48
P ae)) 17.0 0.26 0 25 20 20 60
iFS6) 21.0 0.26 0 40 50 50 150
iIPE@) 21.5 0.26 0 42 70 70 210
A @ 21.5 0.26 0 45 100 100 300
[ 28.3 1 000 0.35 100 35
R TR A DK R R A e L
FIZE 5P HT T BRI IR | — A S e
SRR AL B KR 2 R e SRR R L
FESY A1 3 mm 4 mm , 157K 2 40RO LI 7.
0L B K U Al B R, ke B RE e |SRR e

200 MPa,

Bk
23K

SIS G b g AR N

Fig.7 Calculation model of Pingguoyuan Station structure
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Fig.8 Nephogram of station structure displacement

174 -

a) RPNy

b) FRIEN S

$‘ﬁi:kpa
KO AubEsR N ) 2

Fig.9 Strain nephogram of station structure
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Fig. 10 Force nephogram of Pingguoyuan Station

sidewall structure
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thickness and sidewall strain

12 S5k =B R AT o 1 12 AL, A
SRS AL B K Z R AL T 52 TIOR3 % Bl 7K )2
A B A BRI S K AR B 7K 2 32 TR il A
RS B IR 77 7K 2 8 2 T ) )= () 3R, it — 28
REAR T B K= RS T RENE . dy e m] L, 423K Ak B
K= 3 XS BT A2 BB K PR BRI A A9

-3.8529E+003
-1.0000E+004
-2.0000E+004
~ -3.0000E+004

-4.0000E+004
-5.0000E+004
-6.0000E+004
-7.0000E+004
-8.0000E+004
-9.0000E+004
-1.0000E+005
-1.1000E+005
-1.1980E+005

a) FRIER )
-1.8280E+004

-3.2500E+006
-3.5000E+006
-3.7500E+006
-4.0000E+006
-4.0951E+006

. —-1.5000E+006
-1.7500E+006
-2.0000E+006
-2.2500E+006

b) F/NFER )
%ﬁ[:kpa
12 SERRE S EIK)ZR
Fig. 12  Stress diagram of Pingguoyuan Station

waterproof layer
4 it

1) Aol R S A b b SR WA T B 52

T, ATAE g MRk 7 ol 22 i 0 i 0 — BB 7 1
BEXTZEul T FRES A B b o W42k [l 3P 45 A A %
PEEIRDEL, $2 1 AR 15 40 S 450 T 1 BEJR TR AL
TSI K 50BR B s 4= 3 Fh2e A il 1t , A 2
T B S o

2) NPRBE VAR R BEARTE , T AR IZ A5 A
TR Sk, (I 42 Sk Ab (R AT 4 TR TR R - M1, %%
(E 3T s R ] AL A A ) 1 4 i 4k
AL BT SR R SR D i R K

3) $RH T AR R S5 R TOURR S0 kA7 P R
—JZ SBS, J5 ] 5 T — JZ M K5 S SBS HEAT 5
F, FUBE B 2l 45 0 S0 B Bl K AR 2R B AR BT O
Fo A PRGN A B, 4 3 4544 58 Ak B K 2=
BEARAZ e, 30 B K 2 FE A EA B S

S 3Lk

(1] #oRsE bt Bl el i il 5 IAE R R [T].
4,2008(8) :74.
CAO Zonghao. Beijing metro station’s past, present and future
[J]. World Architecture, 2008 (8) ;74.

(2] BRfEsT, g ol €, 2R, S TRERLREG®[I]. KT
FE2FR,2012(5) :126.
TENG Yanjing, GONG Jianfei, LI Jianmin. State of arts of founda-
tion engineering technology development[ J]. China Civil Engi-
neering Journal, 2012(5) :126.

[3] TASE, NI, sk AR BAT A POR TR B A B A B T
2R [T]. 25 £ J357,2009 (7 ) :2053.
JIA Qiang, YING Huiqing, ZHANG Xin. Construction of basement
in existing buildings by static bolt-pile[ J]. Rock and Soil Mechan-
ics, 2009(7) :2053.

(4]  SCEUCXAAE, SIS, % o RS2 TR b R 45 M B
T ARPITE[1]. 45 1 T4 ,2013(10) :1914.
WEN Yingwen, LIU Songyu, HU Mingliang, et al. Deformation con-
trol techniques for existing buildings during construction process of
basement[ J]. Chinese Journal of Geotechnical Engineering, 2013
(10) :1914.

[5] RN, 5KZW], 4R TF2 5140 T HUR TRAE TAR MR R ik
HEAHTLT]. A £ J1%:,2011(10) :3089.
ZHENG Gang, ZHANG Liming, DIAO Yu. Analysis of working
performance of piles beneath excavation bottom and settlement cal-
culation[ J]. Rock and Soil Mechanics, 2011(10) :3089.

[6] Hk, BSCHE, P AL SRR i 2 R 7 i A I
W ERI B ART]. 5 A 1% 5 TR, 2018 (4 7
1) :3775.
YANG Xuelin, ZHU Wenwei, ZHOU Pinghuai. Design key tech-
nique of additional basement constructed by top-down excavation
below the existing high-rise building[ J]. Chinese Journal of Rock
Mechanics and Engineering, 2018(S1) :3775.

(ki H 199:2021 - 04 -02)

- 175 -





