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Application and research on pile foundation strengthening technology of
high-rise building in soft soil area

LI Ming
(SGIDI Engineering Consulting (Group) Co., Ltd., Shanghai 200093, China)

Abstract: Pile raft foundation, independent cap pile foundation and other forms are generally adopted for high-rise
buildings in soft soil regions. Owing to the low-quality soil in the shallow strata, excessively rapid construction,
ill-structured work procedures, and construction defects, issues like pile foundation deflection and breakage frequently
arise. Subsequently, uneven settlement emerges post-construction, accompanied by issues like wall cracks and tilting,
which pose safety risks in the future use of the building. In this work, the foundation form of a high-rise building and the
cause of uneven settlement are analyzed. We further employ static anchor piles to fortify the pile foundation and offer a
comprehensive solution to address technical challenges in the design and execution of pile foundation reinforcement. The
study successfully resolves technical challenges in the high-rise building pile foundation reinforcement process,
encompassing aspects like constructing high-capacity anchor piles, managing pile foundations within confined spaces,
dealing with independent cap pile foundations lacking fill pile space, and mitigating the risk of sealed pile leakage in high
groundwater conditions.
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Table 1 Main physical and mechanical properties of soil
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Fig. 3 Layout of new raft (shaded part) and steel pipe pile

=i (PASZAERSY) RINEHHERE

Hfz: kN

=N
a1

' 14 .,,g—mmf_ﬁ'_m-_n_w 0.0
7. 8 888 1
P
\'a‘.“lnv 0 |1 2587 1236:94-298 __——

I Sl T
= 03B
@2l

94.2 LI 1
1 X 2
2 E—E 0423314
1237 ! B 0
1109.7 1133, 6
T 11681 [io
1084.0 1 185712311
0

1 =]
. 1023610226

q 38
N 487— 2 1
1 7| . 17249.9 E
13 % '8 1/150.4
U 1117 g
2 I P
£y

. Jl
10k d
gzﬂa 989.41 990.5 - 982.5 9837
0 A ey ———— e 541+ 95%
era U0 4

948:0
= Elpae)
o

B4 IR

8.5
o | I
1106.42
1
1022110260 A 1,080.1
985" |[oB6.4 VEER 1008.1 / |
) &5&0 959.6/ || \958:8 009.1 110p9.8
PSRN A - . [ 97716 9770 9741
T 937659354

IHEER

Fig.4 Calculation results of pile top reaction force
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Fig. 6 Profile of earth excavation on the south side
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Fig. 8 Site map of earth excavation on the south side
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