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Abstract

For new or rebuilt underground projects close to operational metro tunnels, the deformation of
the tunnel is also a key concern in addition to the safety of the foundation pit. This paper takes an
underground garage renovation project near the underground tunnel in Hangzhou as an example,
adopts a “split-pit construction” design scheme, combines the whole process monitoring of the
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underground tunnel during construction, and studies the impact of the underground garage re-
novation on the adjacent operational tunnel. The construction experience in this paper shows that
the “split-pit” design solution facilitates controlling deformations in the pit and in the adjacent
tunnel; The clearance plan for existing basements needs to take into account the construction
schedule, and the construction of foundation support structures should avoid being delayed by
clearance; During the renovation of the underground garage, the adjacent tunnel will move hori-
zontally with the soil to the foundation side, accompanied with settlement and horizontal conver-
gence, and will further cause tunnel leakage and cracks, so real-time monitoring of the foundation
and tunnel is particularly important.
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Figure 1. Relative position of the metro tunnel to the foundation pit. (a) Plan drawing; (b) Sectional drawing
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Table 1. Bearing capacity indicators for each geotechnical layer and recommended parameters for pile foundation
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Figure 2. (a) Schematic diagram of the automated monitoring system; (b) reference point layout
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Table 2. Statistical table of the monitoring points
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Figure 3. Settlement statistics for the typical section of track bed
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4. BRIIBEERS DM

DOI: 10.12677/hjce.2022.1110120

1094

TARTHE


https://doi.org/10.12677/hjce.2022.1110120

YRGS

2019. 08. 11
5 CIX TR 52 A&

2019. 07. 25CR &R 2
., A. BRTUR % &

B

4 34

5

% 24

= 2018. 05. 05, T&

=11 |mkTEA

) .

# 0

& k

H Y EirAEiR

27 [2015.08.23, B &
o | B R

T —T r T T —T T —
2018/1/19 2018/6/18 2018/11/15 2019/4/14 2019/9/11  2020/2/8

H#

Figure 5. Horizontal displacement statistics for the typical cross-section

Bl 5. ETTHEBRTE K ARG E

4.0+
35 \ —n— T4
\ . ik
£ s -
g 304 = -\
B 25 [\ = ’ \
%~ [\ \
h / H ‘ \
/ \ \
‘ o\
u ‘
204 m \ :
‘\ /
|/
-
1-5 T T T T T T T T T T T T T T T T T T T 1
012345678 91011121314151617181920

raxthr E

Figure 6. Horizontal displacement distribution curve along the ring number

Bl 6. KFNRBEIRS L

16 2019. 07. 25C[X J&
15 4 HE K, A BX
14 TR 5% H&

e 13

€ 124

g 114

9 - EXFFEZR /
7+ [2018.08.23, &

6 |#. BRHFRER

4 12018. 05.05, T ‘F

AR AT 5 A

2_

1 M
0_

-2

£ T R K

12019. 08. 11
,‘czmbﬁ%ﬁh

AN

AT
w RAT

A

Figure 7. Horizontal convergence statistics for the typical section

B 7. ETTERBMTE KU S it E

T T T T 1
2018/1/19 2018/6/18 2018/11/15 2019/4/14 2019/9/11  2020/2/8

DOI: 10.12677/hjce.2022.1110120 1095

TARTHE


https://doi.org/10.12677/hjce.2022.1110120

16
—u
14 o " “
o -\ —n— FATZR
12 4 / —n— TATE
// \\
£ 10 /
£ - "
ﬁ 8 /Ifi/ N
= | |
B / -y g N
X 6 a aw "
N ./ // - .\\ ‘m
n
ad  m / - \\
u u AN ‘\.
e
2 A .\‘“.
0

T T T T T T T T T T T T T T T T T T T 1

012345678 91011121314151617 181920
FHRTLE

Figure 8. Horizontal convergence distribution curve along the ring number

B 8. KPUSUEIRS 5Lk

T RBATE R SPIGETE SR AR R iR E

5.5600

5.5550
5.5500
5.5450

5.5400
e m f\\ LT\ A A
5.5300 - A

A A ' ~/
5.5250

5.5200 W

5.5150

5.5100

I RIS /m

5.5050
5.5000

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

Figure 9. Distribution curve of maximum clearance convergence along the ring number for the upstream line
9. EITHREXRSZWEUAFS S HihLk

TATRR AW S IENTE R R KB Ll % T

—— A

5.5400

5.5350

5.5300

DRI

55150

LR /m

Z

i

5.5100
5.5050

5.5000

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

Figure 10. Distribution curve of maximum clearance convergence along the ring number for the downstream line
10. MT&RXSZWEUAFS S Ml

BEUEENSEE, FTUARE TS

1) WRIEE 3 & [H 4w A, MR TN, B NATRRIESGA TU0, AT S S E R TR R
294 14 mm; FATLR LRI TEE R UTRE /DN, 2008 7 mm, SX0R T RATZRER B RS URGL, A YE R

DOI: 10.12677/hjce.2022.1110120 1096 TARTHE


https://doi.org/10.12677/hjce.2022.1110120

MR . TR A UG, BRI ZEE TAE . EIRTTRERIATER, PIL/ANMSAtEN, X2
PR AR SE G o R B AR AR T B o ™ B

2) A5 & [ 6 ArHl, FEGURTIHIE, £ TR AU, I B R T 405 KRS 1
N3 mm ik, ETMTERNK PR ERARE . BERY, XERRER KRR RO RER, P
NI DR o

3) K7 & K8 WIRI, HEGUM THIE, FATEY RERIE ST TTL. BTG T5Em, BiE
PAREARRKIEC, EATEREATELA0 15 mm, TAT&Y 122 6 mm. ERW], XIEBEIERNY 12 0L
NHRTEIR, P/ 3 A FUEE

4) g5a a9 HE 10 W1, FEE R SISk BRIl R, WILIREESS . _EATERKIY 2R
EPE T L, JFH BTN R BN 50257 E K.

255 TR AN T e, A2 EIRELR IR A n R - i IX R BEIE AL TR e o & b, +
JREFAFBZE, FEGUT 2 X KRS IE AT — € I B X2, JEREERENREER — 2, [
Iy EpC A e et 3 R, BRI MR e 4 P (A X I, B X i b Je 3 — T SR L) Bldn 07
ShiaZ MR, Tt THERESEAR, 5 AR LR B A (A SR AT

4. BY5

AR X Ak (T EE R, T DUR BN = 206G TR 25X 4RIz & kB IE I e 2%, B
ITERBETE IR RV, FIRN RS RES , JFEREA Y EEY, BEERESuL AT Ry RN g,
X [H BB AL R R “pIaR, PRI/ AR . ASCEE G Scbr TRER IR, ATt EkiEiE
Hh N = oE TREICHNERIRRE 2, A GENIERRE S WORIEST S e it Tt i, ke n Al
FIFEGTHIAS TR RONE, T 5| A2 4T3 BE TE AR AR T

DRI, O QR Bk RS TE bR 22 (R 08 TR, ASCHRH AR J L it Tl

1) Fer M GRS 0N RS 75, ISRt B S ST AL, SR = S 38920
SR T7 T2 057 %

2) PEREAR IR E M R SR AT, R M RS . SRR AR SR R, RE
Ui/ &I IR (K ST AT

3) DAL JE T = T R 5 58, T PR RN K I BEGT T S a, N — DA R R = s T,
6 G T P R T AT M B R T PR 2

4) ARITIX [E]FEE (N = 08 TREBIRIETT LA, B 7 ZEOQUEREE 10 B m iR, i EE5GEH/KTAr
R RIS, I Rt HE A X 8] BE T8 AR K I U SR, J8E G i AR BOR i

SEEk

[1] BN, PRAEEGUIE X kR s ma [J]. 5 L TSR, 2000, 22(3): 284-288.

[2] BRI, F—n, Ak, & HEGUTZ S RANT AR EL R R X BT[], & TAEAER, 2016, 38(4): 599-612.

[8] RN, [, SilgJy, #IJEL, MRukvk, iR, RBIGREEGUIFF20) 55 12 2k i A4 BEE fE ) (1 sl /3 AT [J]. 2k
Bl 5 TRE2E4R, 2018, 15(3): 718-726. https://doi.org/10.19713/j.cnki.43-1423/u.2018.03.023

[4] B EEORIRFEGTITAZ T IR I 2k BETE 52 R 23 [J]. 2kIE L2244k, 2020, 37(10): 90-95.

[5]1 Bk, S8, FEEDY, S5 5 DR JE 3T T X640 3 Ak 253k K Je5 4 R 28 B2 i ) 3 T [9]. s )
22229, 2018, 24(5): 682-691.

[6] =i, 2=, BEESR. Bt DB TE R BT IR P i T80t 5 2 e 9] R A A 5 TREAA AR, 2018(S1):
193-199.

DOI: 10.12677/hjce.2022.1110120 1097 +ATHE


https://doi.org/10.12677/hjce.2022.1110120
https://doi.org/10.19713/j.cnki.43-1423/u.2018.03.023

YRR

[71  JAHTE, stk PREEYUHE TG i kbR 1) AR T s 23 B [9]. = T 24, 2021, 35(2): 175-178.

[8] AHK, FHEAR, %N, WA, ML, ImiL Bk I8 RSS2 00T 0]. A 155 TR, 2005(S2):
5485-5489.

DOI: 10.12677/hjce.2022.1110120 1098 +ATHE


https://doi.org/10.12677/hjce.2022.1110120

	地下车库改造对邻近运营地铁隧道的影响
	摘  要
	关键词
	The Impact of the Underground Garage Improvements on the Adjacent Operational Metro Tunnel
	Abstract
	Keywords
	1. 引言
	2. 工程概况
	2.1. 项目概况
	2.2. 工程地质与水文地质
	2.3. 地铁安全保护施工方案
	2.3.1. 地铁隧道维护设计
	2.3.2. 地铁保护清障方案
	2.3.3. 基坑降排水对地铁的保护措施
	2.3.4. 地铁监测项目


	3. 地铁监测结果
	4. 总结
	参考文献

