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Abstract

With the increasing depth of underground foundation pits, conventional retaining systems face
challenges in meeting stringent deformation requirements due to limitations in construction
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efficiency and deformation coordination. This study focuses on four deep foundation pits in the
Shanghai Rail Transit Airport Link Project, conducting a comparative analysis of lateral defor-
mations in retaining structures between the sliding type rapid pre-support system and conven-
tional systems through quantitative field monitoring data. The sliding type rapid pre-support sys-
tem integrates a modular sliding-down structure with a real-time stress compensation mechanism,
enabling dynamic “excavation-support synchronization”. Results indicate that the maximum hori-
zontal displacement of the sliding type rapid pre-support system is reduced by 23%~30% com-
pared to conventional systems. This research validates the effectiveness of the SDPS in deep exca-
vation scenarios, providing a valuable reference for efficient foundation pit support construction.

Keywords

Glide Type, Pre-Support System, Deformation of Deep Foundation Pit, Contrastive Analysis

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

BEE TR R, Al REAWINE, o Xk i H Sk, T SERFEIESH
B3, BEE SR N, R HBEE, G4, EYUNREARE N, TR ARE &M, L4510
FRIR LGS A R R b AN SR 0/ MBS/ By kAR, AR TR B LS T Ho R R, T3
BEAZBESE . DG, ZEFFHZ 0 50N BRI UR B T = 2 SCd, TN 20 L 1o 2kcds R i S 43 it 1 4 1] )
BT, O BRI AR A B B ORRE .

R A T T S AL I B 2 R AR 1 i Sk RS TU A2 I AR A T B R TS A &R, B8R
HINRFEGU I A2 R Tt R RS RE AR T (1) K e a5y, BRI 0t Loxf el a FR B S e, SR T SAP MUK
WARAENL[1] [2].

AL HET YR AP AR SEIEE, @i SR v Sk 5 AR Sk . A E B Sk R . 38K
FE=AN R R GTIIEARE 7 At 8, IR IR B GUIE [ PR TS R R 00 25, i — A Wi P =Pk
TSR ZO0 B GT A2 AR T R4 G UR 5 B0 B ISR 2R T2 A FH B v AR Bt S i LAt
%,

2. Rin TIEHN
2.1. EZFIRSLHER

HZ PG L FEIEGTR ) 27.5 x 30 m, S KTFZUREE 42.95 m, M FESBSER 107.5m, 3k N
Bk, R E o W TREE S, R IR L, SEEAR B M 5 A5 H R L 1.
e P Sk N BAIZIE, BTN TCINE . TFIZUREE 42.9 m, WSCHEERMR S, L. £2FE+

52 5 R P B U RS TS AR &R
2.2. KL EIEER

R TR GBI, LA B SHRERAIE. SHRUERT AL, AR A
G, RRAIE, MG LI 3 MBS B LR A

DOI: 10.12677/hjce.2025.146163 1516 +ARTHRE


https://doi.org/10.12677/hjce.2025.146163
http://creativecommons.org/licenses/by/4.0/

FIREH

OF: EH T 47007 BT )
@ &+ K ia 1.975
@) kTR A RS - [ 1] 1 1
@ %g 4875
DI TR T T
P > X
@ KR Ik Rk 1 | -11.275
WA B R |
© L = =
©, Wi SRS L 1R &g
® W%~ X i -19.098
T b s g - 19300
O S % A (N-JethE Tk )
Y o " r' #]
/ |
/ . !
7 I
@BFHLEE L [ 2 i [Tg]
/. ] |
7 = i®
: -38.198
@1
®, B E+
7
®F i 5k 2 2
/
® i
A0 K~ A oy Joi A -70.300
-102.800

Figure 1. Support layout and geological profile diagram of west Huajing head well
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Table 1. Comparison table of foundation working conditions for each excavation
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Figure 2. Structural diagram of sliding type rapid pre-support system

B 2. BT IR R ISR

SEA CUSEHET H AR #h 2820 T, B PLAXIS 2D il F 5 5 BR O THS8CHE, SRF AR f A AR A4
Xof B3R TG ity S TFAZ AT BEAD, o 159 380 — 2% AT SE I AR FH R R DT 3 U PR IS HE AR 2R R B ST TR i 2 .
FOINGRICAET), RBGEGUEHTCSER R, SRWSCHE TR . 25675 Rt TS,
ITHEJOEM SEF R Z, g 4% 500 KN/m Jnak.

2401t BRI PR TR 9 K. AR T B A5 KT AR IR I S PR R AT 4 /N
BARGHIS R RER, FIRERD T IREE LIRS, AR — @ TR R AT RS, AR AR
7 TIA4].

DOI: 10.12677/hjce.2025.146163 1518 T AT


https://doi.org/10.12677/hjce.2025.146163

FIREH

4. HSMBERFTEL 534

4.1. MMBHECE

Ml G ity Sk 2R O b 356 g st 3 0, P T s P TG A S TR SONE B R, 32 AR T B K ) A CXL
VERNFE AR Rl TR AR S T AR MU M B8 A1 i A R U ], B A KPS TR e /N, sk Fma . ARl
AR RS A B IE A VEXS B A, JEEULI CXS56 fUAL, 1% mihn 55 fE BRI i Sk FFRvE 2 CX1 i 5
HAEEAHE, 2R,

M % ity S S 7 () b 3% AR JE R UG I, R4 R YUR B RS & T i/, BRI P3 5 P25 AifigE
F R 25 5 iRl TG g Sk CX s 7 FE A PR B B AR — B, SRS B AR TR ALK A P3 ST AT LG . 3#
AR TG 73730 A S R e e, AR A B S 2854, B P09 sy £ ¥ E 55 -5 288 Ao A v i
Ft CX1 RUALER A ERER B A AR — B, GEH PO9 sUALHEAT X L

FH OGO B b 58 =7 M SR R4, TE BBl 5 18 it O AR o TR RS, R RS TR 2
TN AR R 0 BBl 4 B AR 2 KA RS 5 25 i T i S H2 B B R B PR E AP R AR e it L3 2.

WA E AR TTHZ BER AL 2R LI 3 4] 4.

ML AFr4X CX1 Bt 2240 ith 2k |

10 20 30 40 50 60 70 80 90 100

PRI (m)

-100 |

-110

B X SCHEE T4 R

2021/4/29

— S S IE S T 45K
2021/4/29
55 WU S i 45 R
2021/5/16

—— 5 LI ST T4 R
2021/5/26
HE/NIE S SR
2021/6/4

— LIS T4
2021/6/19
o5 )\ 3 P T 450K
2021/6/28

— SR JLIE S T4 R

2021/7/8

JEATT 4 58 3

2021/7/14

-10

=30 -

-60

WL R AFF 1 X CX56 B 1125 4k il 28 [&]
25 50 75 100 125

T T T T

55 IS T R

2021/6/9

—— S T AR
2021/7/1
SR VU SE S .45 K
2021/7/19

—— IS TR
2021/8/10
SENTESCHER T 45K
2021/8/27

— LS TR
2021/9/24
EVINEEZE ) MRV
2021/10/13

—— LB T AR
2021/10/27

Figure 3. Cumulative horizontal displacement curves of wall deep layers at CX1 (west Huajing head well) and CX56
(east head well) during excavation
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Figure 4. Cumulative horizontal displacement curves of wall deep layers at P3 (Meifu Road head well)
and P09 (Vent shaft No.3) during excavation
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Table 2. Statistical table of cumulative changes in deep horizontal displacement of retaining structures during excavation

stages
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Figure 5. Comparative diagram of deep horizontal wall displacement
curves during four excavations to final grade
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Table 3. Statistical table of cumulative deep horizontal displacement of retaining structures
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