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Abstract

The development of underground space in urban centers increasingly faces stringent deformation
control requirements regarding adjacent operational subways, old buildings, and other highly sen-
sitive facilities. Taking the relocation and expansion project of the Zhenru Town Street Community
Health Service Center in Putuo District, Shanghai, as an example, a deep foundation pit micro-dis-
turbance construction system based on the “collaborative construction” concept was adopted. This
system uses “full-rotation drilling rig micro-disturbance obstacle removal” as a construction pre-
requisite, “zonal differentiated stiffness support” as a stiffness foundation, “spatiotemporal effect
zonal excavation” as a control strategy, and “BIM + information monitoring” as an intelligent sens-
ing platform. Ultimately, it achieves active closed-loop control of deformation by applying a “sup-
port axial force servo system” in sensitive areas. Empirical analysis shows that this “collaborative
construction” system transforms traditional passive defense into proactive, intelligent, and system-
atic full-process deformation control, successfully solving a major technical challenge in deep foun-
dation pit construction during urban renewal and providing a referable empirical and theoretical
framework for similar projects.
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Figure 1. Schematic diagram of foundation pit plan
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Table 1. Main environmental constraints of the foundation pit in the Putuo project
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Figure 2. Trend chart of settlement changes of surrounding power pipelines
2. Eih hES T EEE
Y Yaran SN\ Tnd S
JA K e P AL A B 14
2.00
1,00 |- ——5]
0.00 8
S -2
IE\)QG
-2.00 S3
E -3.00 s4
iy
e -4.00
£ -5.00 B
BR
—6. 00 —o— 56
-7.00
——S7
-8.00
~9.00 — 8
-10. 00

ks 7 RoRlREaTE =7 BRI N

Figure 3. Trend chart of settlement changes in surrounding water supply pipelines

3. Ea K ELIET L EEE

DOI: 10.12677/hjce.2026.155118 88 TARTH


https://doi.org/10.12677/hjce.2026.155118

Fii 22443

R A A

2.00

9 H 5

1. 00

HitA LR ()

-5. 00
wl: B “+” FoRWEIaT, =7 FoRE R .

—— W01
—&— FW02
FW03
FWo4
—*— W05
—e— W06
—— FW07
—— W08
—=— FW09
FW10
FW11
FW12
FW13
FW14
FW15
FW16
FW17
w18
FW19

Figure 4. Trend chart 1 of roadside building settlement changes
4. BB BRI IETE |

JAL IR A F 2

2.00

1. 00

-2.00

SRR (o)

-3.00

-4. 00

-5.00
sl Bt “+” FoRNSIaTE, =7 RoRl AT .

—— [120
—a— [W21
Fw22
FWw23
—x— FW24
—o— (W25
—— ['W26
—— W27
—=— FW28
FW29
FW30
FW31
FW32
FW33
FW34
FW35
FW36
e FW37
FW38

Figure S. Trend chart 2 of settlement changes of buildings along the roadside

5. BEFIT R T WHETE 2

DOI: 10.12677/hjce.2026.155118 89

AR


https://doi.org/10.12677/hjce.2026.155118

fi 22 443

6.3. EGTEIAERATER L

FEGUE T390 1A [ 4 IO DO B e AR R, AR RN LU IR R R BUAG T, FEGT P SR T 7K
SALRE AR RLN, H B — IR AR T N U 12 S IR RAR SR U 5E UTIE], 58 — RO AL RS A RN 55—
SCEEYRBR AL, L SR IYIR] ST R 7 e T 0 KT A A B I S o OB R GT IR E R, 9 s T TR S oK
L 0 R R EIEEHTE R Y, R R E R R E (R AKCPA2 R >20 mm). SET

Fl BRI AR A S R & 64 & 7 s

LG S T AR AL S A

14. 00

12.00

10. 00

8.00

6.00

4.00

AR Gamd

2.00

0.00

N i

-4.00

wike B 47 FoRBAEETE 7 FoRilE .

Figure 6. Trend chart of settlement variation at the top of foundation pit retaining wall
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