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Abstract: This study investigates the application of static pressure pile planting technology to address challenges
in the reinforcement and reconstruction of sheet pile-gravity composite wharves, including complex strata,
sensitivity of existing structures, and restricted construction space. By adopting methods such as pile-pressing force
decomposition analysis, equipment selection comparison, and construction process optimization, a static pressure
pile planting system for steel sheet piles is established to adapt to the triple constraints of “structural protection +
complex strata + limited space”. Results indicate that when penetrating various structures and complex foundation
conditions, the GIKEN SCU-600M static press, combined with staged auger drilling technology using spiral drill
pipes, can effectively reduce pile-end resistance, control the pile-pressing force within the range of 150-350 kN,
and achieve stable penetration. After the establishment of this construction system, the construction efficiency is
improved by approximately 31%, the average single-pile construction time is shortened from 3.23 h to 2. 22 h,

the positioning accuracy reaches +3 mm, and the verticality error is controlled within 1%. Static pressure pile
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planting technology can achieve low-disturbance, high-precision, and high-reliability construction under complex

conditions, making it particularly suitable for port reconstruction projects with strict structural protection

requirements. The research outcomes are replicable and have popularization and application value in the

reinforcement of port structures, providing a quantifiable technical reference for similar projects.

Keywords: static pressure pile planting; steel sheet pile; wharf reinforcement
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Fig. 1 Current situation of the wharf
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Tab.1 Comparison and analysis of pile planting equipment
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Tab. 2 Pile pressing parameters under different
stratum conditions
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for steel sheet piles

7 HEiE

1) FEAMRARIER G250 T RA D R
SIS NP, BRI R, R R E 1E 150 ~
350 kN Z[H], AV RN TR AT K,

2) TEMAERIERTHIE THCR 5K, Hbk
it T RIAR T2 31% , Sl 2245 HI7E£30 mm P,
MEEIRZE/NT 1%, TIIBREEREREAEA

3) EEAEAEEARIR R B TR e, 75
PRI REAT 2548 4 4 | 38 et 125 1) 52 BR T 40 19 i
T, BOrERBARI S . n]FE L R R R



134 KoE LA 2026 4
HTAEARN AR, s 0 TR E s s gt 1 [6] TS, PHC TNy J o ik 1R BE - A5 A AR E i T A
CIECK OB % D WEFEL]. ALJ7 #37, 2025, 10(1): 90-93.

DONG T. Study on construction technology of PHC
B2 prestressed high-strength concrete pipe pile by static
2 HIA

(1]

(2]

[3]

[4]

[5]

%, LHRRAE, MR, HEAS I SR RS Sk T 48 0 7
=4 A ROCEUE 2 BT (9], 7Kz T, 2024 (8):
152-159.

WANG X, MA Y J, XIE Q M. Three-dimensional finite
element numerical analysis of upgrade and renovation
scheme of celled steel sheet pile wharf [J]. Port &
waterway engineering, 2024(8): 152-159.

XIS B AL A A AR K F SR Al A R 38 R 7 5 e T
TR D). Rl EHH AR, 2024(2): 125-128.

LIU Q. Research on construction technology of steel
plate pile cofferdam and bearing platform for water piers
of the extra-large bridge crossing Liuxi River [J].
Railway construction technology, 2024 (2): 125-128.
RN, FRERRE, 2241, A5, KELAR A AU D 4 3 o
TG KB BAE B HE E TR WF ST (], 2 B, 2021,
66(10):204-209.

MU X B, ZHENG C Y, LI H, et al. Research on
construction technology of deep-water steel sheet pile
cofferdams in large-diameter pebble and dense sandstone
formations[J]. Highway, 2021, 66(10): 204-209.

Zefils, AT, BOGHE, 55 F AR A4S & I A TR 5E
BN SRR TSP T HOR (9] = T, 2021,
43(7): 1190-1192, 1195.

ZUO H, NONG L, TANG G X, et al. Construction
technology of new static pressure steel sheet pile
combined with reinforced concrete internal bracing for
deep foundation pit support [J]. Building construction,
2021, 43(7): 1190-1192, 1195.

X, LB T, 2 o, A BRHR EE AR N T8 PN AT
BOERI AP AR A T 5T (3], 28 5, 2023 (19):
89-92.

LIU K,ZHU A L,LI Y C, et al. Research on steel sheet
pile construction for foundation protection of high-speed
bridge piers in the east artificial island of the Shenzhen—
Zhongshan Corridor [J].
89-92.

TranspoWorld, 2023(19):

[71

(8]

(9]

[10]

[11]

[12]

pressure[J]. Northern architecture, 2025, 10(1): 90-93.
NI, JEARAE, WIS AR, 45 A% )R HZM/AZ T4
ARG TH A [J]. KiZ TAR, 2022(1): 209-214.
SUN H C, FAN Y H, HU X H, et al. Construction
technology of HZM/AZ combined steel sheet pile driving
in complicated geologic condition [J]. Port & waterway
engineering, 2022(1): 209-214.

FL 2R BTSN A K A BB R R B TR [T].
JKiz T, 2022(S2): 80-83, 112.

LYU X. Construction techniques of building permanent
anti-seepage system on new dam [J]. Port & waterway
engineering, 2022(S2): 80-83, 112.

JERRGE, DUPEE, & AR, B0 00 A1 USSR R N 2R ke
HbSTAT PRI K A R oG R OR (1], i LR
(h3E30), 2025, 54(7): 118-122.

TANG D L, RUAN Z L, CAO X L. Key construction
technology of buried pile-cap cofferdam under karst-like
landform riverbed filled with sand and gravel [J].
Construction technology, 2025, 54(7): 118-122.

TR AT H b R i R RE it TR A [J]. TR
17,2024, 42(8): 27-31.

QIN Y. Construction technology of static pressure
planting pile near old buildings [J]. Construction
quality, 2024, 42(8): 27-31.

SIS, XUHERK, T3, ARPNSE 4R b s i TH 3k
IREELPEREMT (D], 7KiZ T 1, 2024(12): 76-81, 87.
ZHANG L Z, LIU H X, ZHANG W L. Concrete
performance of an old wharf with history of nearly a
century in Africa [J]. Port & waterway engineering,
2024(12):76-81, 87.

HRAFTVR, 48500, B e, 2. WAl 3 S5 2% 1R R S AR E
ARG T H AR [J]. H [ I E 3, 2015, 35(5):
52-55.

SHAO X H, GU J T, ZHAO S L, et al. Construction
technique for static pressure pile steel sheet pile in the
hard geology [J].
35(5):52-55.

China harbour engineering, 2015,

(ALm# Tt



