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Design and field measurement study of semi-top-down support method for
large-opening deep excavation in reclaimed coastal land, Xiamen

SHEN Mengxing
(China Arms Industry North Survey and Design Research Institute Co., Ltd., Xiamen 361000, Fujian, China)

[ Abstract] A deep foundation pit project in Xiamen, located in the urban center within a complex geological environment of a
coastal intertidal zone backfill area, faced challenges of dense surrounding buildings, intersecting utility lines, and stringent environ-
mental protection requirements. To achieve the dual objectives of foundation pit deformation control and project cost-effectiveness, a
semi-top-down support system combining dual-wall integration with large-opening structural floor slabs was proposed, supplemented
by a vertical support system featuring one column and one pile. A comprehensive technical approach combining theoretical analysis,
numerical simulation, and dynamic design-to-construction information management was employed to complete the design and con-
struction process. Monitoring data revealed that the maximum deep-seated horizontal displacement of the retaining wall was only 34.2
mm, with surrounding ground surface settlement generally less than 20 mm, effectively safeguarding the safety of the surrounding en-
vironment. This study summarizes methods for determining the equivalent horizontal stiffness of large-opening floor slabs, proposes an
optimization pathway for the continuous diaphragm wall trenching process in complex strata, and develops measures such as efficient
formwork techniques for horizontal floor slabs and beam-column joint construction. Additionally, it proposes improvement measures
addressing the causes of defects in continuous diaphragm wall structures. Results indicate: The semi-top-down method for deep founda-
tion pit support in coastal backfilled areas with large openings is reasonably feasible. The horizontal support stiffness of large-opening
floor slabs should be comprehensively determined based on slab width and thickness, with a recommended range of 30 MN/m? to 85
MN/m’. Furthermore, during design, floor slab design loads can be zoned according to construction requirements, and the vertical sup-
port system design can be optimized. This research provides technical guidance for similar deep foundation pit projects in complex
coastal geological environments.

[ Key words] deep foundation pit near the coast; semi-reverse method; large opening floor slab; continuous diaphragm wall;
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Tab.1 Key physical and mechanical properties of major geologic layers
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@®-3 Y 18.5 1.7 ~7.60 0 25.0 2.2x107
©) WY B e+ 16.4 0.9~11.0 9.0 5.0 2.0x107
®-1 MR+ 19.6 0.8~3.3 22.0 16.0 5.0x10°
®-2 sk 19.0 1.0~23 5.0 23.0 2.0x107
@ PRARRD T 1 18.3 1.5~98 18.0 23.0 1.0x10°*
® SRR 19.5 1.1~9.8 25.0 28.0 1.5x10™
©-1 AR AL R 21.0 0.4~43.8 32.0 30.0 2.5x10™
©-2 PRHORSR XALTE K 23.0 0.5~57.2 40.0 35.0 2.0x10°
@ A KA 2 25.5 KB 180.0 42.0 5.0x107

(2) it T 37h/IN, it T 2HZOMERE A, R A TR X,
+IrhhENE

(3) 2PV ETE 7 A A A2 . S FE A
IS bR Fa it T

(4) FEIIE B R 2R AN 60 m, HIF4Z7E RN
IKGHEIRAEAE—E K TTIR R, W7 (R /KA B AR fboks
MU ST KA o (RIS, T DX Pl [T A 2 S i
KR, G K Sy S BUR T b 2 TR B K B

(5)Ife i IX 5 2 5 IR\ A5 5 WA R R AR ML T K, 3
BN EHE KR EZR &

(6) FFAZ Y 41 55 b )2 AT I AR M, KT DX,
SRR AR UL B R T 2 1 B 455
2 EhmiXpigit
2.1 ZFHRFRBEA

AR e AT 5IME = E BRI A

], Bk T 22 208 A Mk -HIl o A AT TR G 4 N S
“Ui T HESERE I AR AR L ) ST LR
WA SRR TR, SR R AR S
SR E bR, X R BB R AN, IS e
H &, “HE RSO I A A TR PN S AN
T, HR LRSI I AR TR N S IR, “HiL
TEELERE AR AR, BRI ) “Hb T o S
MORIFIR” (23 ARt T 12, BRI T A58
w2 s
e S BT SR M T SRS O 3
R, AT F1 ) 25 AR AR ABOR KT S T8 T
T R (UL 3), RIS, Al Sk SPAE 1R, #

NEHZ TSR R AR ERR R AR R R
FHACFRERES A1, IR S P IS 1) B 2Rk, %
[ SCARPR Z R 7800 R ARSI B “—HE— 1,
A8 P T AR 9 T AR, IS e P AR AR A, SR B
I o527 AR ARG & I, 7EH R it TR
BoR RS AR A 7 2 5 o i 28K, 00Vt 156 1 ML
TREE I B YR BE A
x2 EHBIAEZEIRSR

Tab.2 Steps for excavation conditions
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Tab.3 Basement Floor Design Information

B2 )5 /mm PRRATE PR A I /mm (HEZRZE AR BT )/ mm it T A7 2%/ (kN-m )
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~1F 180 B R 2400900 400x800/300%x700 1.5

—2F 150 H ) R 2500800 400%800/300x700 1.5

—3F 150/200 H ) R 1900x800 400x800/300x700 1.5
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Fig. 8 Plan view of vertical support system (Unit: m)
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