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Design and construction technology of prefabricated embedded pile cap structure
WANG Qianxing, JIANG Liging, MA Shunshun
(China State Construction Harbour and Channel Engineering Group Co., Ltd., Shanghai 200433, China)
Abstract: In response to the long-term submergence of the pile top in a pile supported wharf, the traditional cast-
in-place method for pile caps has long construction periods and difficult quality control. On the basis of a certain
project, the research on prefabricated structures and construction technologies for prefabricated pile caps is
conducted. Through the design of pre-embedded I-beam in the pile cap, the self bearing capacity of the pile body
is utilized to solve the dependence of pile cap construction on the bottom formwork and temporary support
system, simplifying the construction process. By designing the pile core reinforcement cage with “steel bars +
section steel”, the vertical extension of the top pile core reinforcement cage of the inclined pile into the cavity of
the prefabricated pile cap is achieved, strengthening the connection strength. By using steel clamps to seal the
bottom of the grouting and designing reserved grouting and drainage holes, efficient sealing grouting underwater is
achieved, enhancing the overall structural integrity. The application results show that the structure and construction
technology effectively overcome the influence of tidal water level, significantly reduce the difficulty and quality
risks of underwater construction, shorten the construction period by about 65%, and save about 25% of manpower.
Keywords: prefabricated pile cap; self bearing capacity of the pile body; sealing system; underwater grouting;
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Fig. 1 Prefabricated embedded pile cap model
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Fig. 2 Prefabricated pile cap bearing system
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Fig.3 Structure of prefabricated embedded pile
cap nodes
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Fig. 4 Reinforcement structure of pile core channel steel
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Fig. 6 Construction process of prefabricated embedded pile cap
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Fig. 7 Installation of underwater cutting guide rail
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Fig. 8 Steel hoop and underwater installation
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Fig.9 Prefabricated pile cap cavity steel sleeve and I-beam

2) TN A AT, 2 IE A M A0
ERAL R MG AR 00w AR T AT T
BUSRFL . SCLAAR LA R BE L D SRIRI

3) ZEPCHENR a2, PRI IR
RN 38. 64 ¢, RATBIHE AT 250 ¢ 2xlnlf
AT T R

GESPONRTBUR CRUPEY VI P71 N R
NI b6 Frs P AR, 80 i o2 B A R AT
Rerafrm =i g Ly, RV, TR
R BE LTI 0. 45 m PSR R T8 8, N T3EATHY
AR 1) ~F- T o7 B R} JRE I 8, (A 1 08 BHS
WENRVES, ELEMIETRM T T 3w L,
3.2.7  HEPECAHEIERES it T

JHE SRl T 2 N A R T a2 Ml Y ) P
FYHESE, (AT AR NS S B R O A, O T Sy
HBIE K TG T3R5, FES I TR F & 1403 B
CGM B/ KPR HEHESORL, WMt T, 7K B3
KK A BB S I A B E S SR
SEEATRENR, RESKI 23 N A RRUK e Sl
TR B HEARFLHE S HEKFLA TESORIRL H X
HEKFLHEA TR, ST AL A FESORHHE L i )

Al 25 s NFRHEROR R e i, RHESR LI T3
3.3 TGt

Xof B B AT R R 9 ) RS AT I ) T T
FJRSHH#EATX b, W 1, FTLAAS Y, SRR A HE
IR N2y 20 N, i TREIZ R 5.74 d; T
TIATEE B 37 e T 32 28 AT R I AR T
BRI R AR DL S AR 74 35 37 J 1 22 S0 FRE Rt T
H A 2R KA AR, T N5 20 15 N,
Jit TS0 2 d, R BURIAEIE G T, Ay
B 25% , it T TN 2 65%

F 1 PLSRAENEF0 TR EIAENE TR L
Tab.1 Comparison of efficiency between cast-in-place
pile caps and prefabricated pile caps

B TIF A%Fﬁ/ it T ] /d
K b EIbE Sk 2 1.00
M T 3 0.25
Py RERRFRIL % 4 0.50
A RS 2 0.50
BEWE g i T R 24k 3 1.00
A 22 3 0.50
TREE L R 3 0.50
ait 20 5.74
KT EIbE Sk 2 0.25
BNt T 3 0.25
ke e/ 2 0.50
T O(Bdii RS
R i 2 AP, AN T
Gid ] Fist 1] )
BLEER TR 3 2 0.25
T 22 2 T 0K 4 0.75
At 15 2.00

TE: BLBERAAHENE % 82 MW SR B R BON 1. 35,

4 it

1) AR T LA A v AR Sk A 1 it
TAARMERT, A SCBT ) — R O/ AR, %
TRZRSEARFEIE B 3 AR 0 Tl e A X I 45 1)
FHE THAR,

2) Tl A =HENE 25 DL KON e i i T4
ARATLAGE R K Bl TEREE, BEAIR T /K R it TR
SEPEHIMERE ARG UE B A T AT, 2k
P TREA —E WS HNE,

3) ol A PR E 2 s a5 A Tt Al A Y
RHEFAEC 9 A S A5 0 | B AR 4 1 2 A S



ETE, F. FABHAXANE M A TH AR

- 217 -

XUTRESS AT T ] Aty DRAE - A S 28 A 34 42 ) i 2
FrasEtk, WIAEK b TR 5 5 2 1Y e Ak SR A R
KR AT N AIHE

4) BEXHREE L5 4 B B A T 5 B g A

TCIRIEH GRS R, AR SCH ) — 7k UV i i 1
Jorpil SR SN S A R IR AUl S TR BE
REPATHESIRBE LRIk, SR IER
AN T R4

SE 3k

(1]

(2]

(3]

(4]

(5]

(6]

[71

VL, R, RAER, 45, ReBC AU READ Sk 50T i 1
FHBLR S R[], /Kiz TR, 2018(6): 103-109.
JIANG Y, CHENG Z K, WU Z L, et al. Current situation
and prospect of design and build of assembled piled
wharf [J]. Port & waterway engineering, 2018 (6 ):
103-109.

MR, sk, X2 2, A JEEEE AT B4 kK T
LI AIET ], /Kiz TR, 2023(9): 56-59.

LIN Y,ZHANG H R, LIU G X, et al. Design innovation of
marine structure of ATI Barge Terminal in Philippines[J].
Port & waterway engineering, 2023(9): 56-59.

7, Rl AR Sk B il X — R T HOR [T].
JKiz TR, 2023(5): 133-136, 142.

LU J, LU M. Integrated construction technology of
prefabricated high-piled wharf beam[J]. Port & waterway
engineering, 2023(5): 133-136, 142.

X, AR, AR Sk B SRAR E O PR (D], T [ i
Ak, 2022, 42(6): 7-10.

LI W, ZHU L. Application technology of beam assembly
for high pile wharf[J]. China harbour engineering, 2022,
42 (6):7-10.

i LT i A Sk ) B i 2 IE SO0 T R 22 5
i [J]. BRITIKIZ, 2022(11): 114-116.

MENG F Q. Technical and economic analysis on
prefabricated pile cap construction of high pile wharf[J].
Pearl River water transport, 2022(11): 114-116.

SRICHN, AL, Hrd b, 45, B A S BERY Sk
A B K T RN 7], K3z TR, 2023(5): 65-70.
GUO Z J, SHENG J J, HANG J Z, et al. General layout
and engineering application of fully prefabricated high-
piled wharf[J]. Port & waterway engineering, 2023 (5):
65-70.

TR, R, 2R TETE Z s AR AT X 3k TR
IR [T]. Kis TR, 2023(5): 11-16.

(8]

(91

[10]

[11]

[12]

[13]

[14]

XU J, TANG Z. Application of technology of prefabricated
wharf project in Xuwei Port Area of Lianyungang Port[J].
Port & waterway engineering, 2023(5): 11-16.
P 5E S, XUHEHE, ARELAL. T A A R 45 44 K P fiE
otz %6 T4 8 BF 58 (). /K52 TR, 2024 (11):
215-220.
FENG X D, LIU C C, LIN H X. Experimental study on
bearing capacity and installation technology of
prefabricated pile core and pile cap structure [J]. Port &
waterway engineering, 2024 (11): 215-220.
ARELAE, (THE, 1 e, 45 e M Sk i s T JE Mk iR 4
FHEK T A1), K TR, 2024 (10): 225-230.
LIN H X, HE C, FENG X D, et al. Installation of
socketed T-pile cap and grouting process for high pile
wharf [J]. Port & waterway engineering, 2024 (10 ):
225-230.
ARELEE, XM, 555, 45, JE SRR X T8 ] e Ak
B BB HE G 45 1 RE S e R AT O (D] K8 T AR,
2024(11):176-181.
LIN H X, LIU C C, FENG X D, et al. Experimental
study on influence of grouting material on bond behavior
between prefabricated pile core and steel pipe[J]. Port &
waterway engineering, 2024 (11): 176-181.
AR, TR, P 2 i ORI e b DY AR AT BROT A
FET]. AR, 2022(4): 22-28.
REN Y, XU P T. Finite element research about
punching shear behaviour of prefabricated pile cap[J].
Fujian architecture, 2022(4): 22-28.
BT, S, T AR -5 R O Tt 2 Ot 2 i i 4
AR [T]. /K2 T A2, 2023(5): 122-127, 132.
CUI L, WU H, QIAO C. Application of technology
connecting integral prefabricated beam and pile cap[J].
Port & waterway engineering, 2023 (5): 122-127, 132.
MR, T4, WP, A — RSN AL 7 i
AL IR [T]. 7KI8 TR, 2023(5): 17-21, 54.
LIN X L, WANG L, CAO K P, et al. Application of
integrated precast pile cap in prefabricated high-pile
wharf [J]. Port & waterway engineering, 2023 (5):
17-21, 54.
TEALTR, Wit i, 2k, 55, 4 e 2 i A Sk 25 4 )
B[], 7Kis T2, 2023(5): 59-64, 93.
SHENG J J, CHEN H F, LI W, et al. Innovative design
of fully prefabricated high-pile wharf structure[J].
Port & waterway engineering, 2023(5): 59-64, 93.

CST T EES



