T H AR (IS0 2026 £ 4 H I
38 CONSTRUCTION TECHNOLOGY B558 £

DOI:; 10. 7672/sgjs2026070038

LA ERREATF L4 H A
XA MR T

K %

(PH+NRERE=TEARAE T KM 072750)

[HE ] x93 WA B SR IR ST TR T B S, 2 57 AH L A S92 = 4 BROTAR Y 40 B T S50 AT
BHESVEIEMILYUIFZ AR . AIFSE T AR FIAEAR Ak B 15 RN P S 83 /K OSF- BE 8 o 3L 5T fnBE 8 s 5 AR T i g i
N FEY P LB AT T AL, S5 BEARIKSEA RS | REAT E SR K AN A% FNT A I 56 170 T 2 TR 3 10 N 384 K, A
IR RS T R B 7 i) S8 R 0/ IS S KA BRAE TR 16m &b, BRAT S S0 /K -0 B I 2 500 o 8 348 DK 48 O, 1
% A R ST % BE B B NN . ST Z S R P R @SS B O A, BEAOK AL RS R R g S TR B
TR B IR T80/ 1N, BREATE [B] BRI P SR /K ST (R BRI K, B BOGEBT P REREAR 1 200mm BEEFE 1 000mm | P4 3£
FKETAIEE 3m, A o5 KA KA 8% 24 30, Tmm , BEA BESTTIRE A 18. 4mm, HEJF S 5 2253 W/ N 17% F1 12%
[ REIA ] R BEA 240 20T S DOk ; 395tk

[RESES] TU4T73 [ EKFRIZED] A [ XEHS] 2097-0897(2026) 07-0038-08

Deformation Characteristics and Support Structure Optimization of
Deep Foundation Excavation Adjacent to Existing Building

ZHANG Kui
( China Railway 18th Bureaw Group Third Engineering Co., Lid., Zhuozhou, Hebei 072750, China)

Abstract: Based on field monitoring of a deep foundation excavation constructed adjacent to existing
building, together with the establishment of a corresponding three-dimensional finite element model of the
excavation, the deformation evolution of both the foundation excavation and existing buildings during
excavation was investigated. The influences of pile diameter, pile spacing, and horizontal spacing of
internal supports on the deformation behavior of the foundation excavation and adjacent building were
analyzed, and the support system was optimized accordingly. The results indicate that the horizontal
displacement of retaining piles, as well as the horizontal displacement and settlement of existing building,
increase with excavation depth. The horizontal displacement of piles first increases and then decreases
with depth, with the maximum value occurring at a depth of 16m. Larger horizontal displacements of piles
are observed in zones close to the existing building. Horizontal displacement of existing building increases
with building height, while the settlement decreases with increasing distance from the excavation edge.
The existing building remained in a relatively safe condition throughout the excavation process. Both pile
horizontal displacement and building settlement decrease with increasing pile diameter, but increase with
larger pile spacing and greater horizontal spacing of internal supports. It is recommended that the
retaining piles adopt a diameter of 1 200mm, a pile spacing of 1 000mm, and an internal support
horizontal spacing of 3m. Under these conditions, the maximum pile horizontal displacement is 30. 7mm
and the building settlement is 18.4mm, representing reductions of approximately 17% and 12%,

respectively, compared with the original support scheme.
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Fig.1 Plane of the foundation excavation engineering
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Table 1 Physical and mechanical indexes of strata
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Fig.3 Finite element analysis model
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Table 2 Material parameters of supporting structures

and existing building
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Fig. 4 Horizontal displacement of retaining pile
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different pile spacing
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Fig. 10 Horizontal displacement of retaining pile and
settlement of existing building under different

horizontal strut space
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Fig. 11 Horizontal displacement of retaining pile and
settlement of existing building under different design

schemes for foundation excavation support
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