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Force analysis of sea embankment with double-row tubular piles

WANG Zhe', XU Si-fa', ZHUANG Ying-chun®
(1. Institute of Geotechnical Engineering, Zhejiang University of Technology, Hangzhou 310032, China; 2. Department of Structural &

Geotechnical Engineering, East China Investigation & Design Institute, Hangzhou 310014, China)
Abstract: Several kinds of sea wall structures are introduced. The equivalent pile top load of each pile of double-row-pile sea
wall is obtained by means of the method of structure displacement. The loads acting on the tip of the sea wall are equivalent to
those at each pile top. Bending force and transverse distortion along pile are calculated under three kinds of working conditions,
which are single pile under load during construction period, fugacious load domino effect combination during sea wall
construction period and permanent load domino effect combination during common operation period. Influences of changes of
pile spacing between and row spacing on load transfer characteristics of sea wall are analyzed.
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Table 1 Design wave elements

40| 7KAoL HILHa Hy, H H.a, W H JARAT BEL
NE BT K AL 50 3.20 2.76 2.29 1.53 6.2 46.1

BATRIKAL 50 2.99 2.61 2.22 1.52 5.9 37.8

SW W K AL 50 2.80 2.40 1.98 1.31 5.7 41.2
BATRIKAL 50 2.57 2.23 1.88 1.27 5.6 33.4

SE W RK AL 50 3.62 3.15 2.65 1.78 7.4 57.4

BT RIKAL 50 2.93 2.57 2.19 1.50 7.4 49.3
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Fig. 1 Structure of sea embankment with tubular piles
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Table 2 Parameters of tubular piles and design water levels
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Fig. 2 Profile of engineering geology and computing model
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Fig. 3 Model for computing wave forces on single pile
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Fig. 4 Curves of bending moment of single pile
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Fig. 5 Curves of displacement of single pile
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Fig. 6 Model for permanent load effect combination during
common operation period
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Fig. 7 Curves of bending moment of seaward piles under short-
term load combination during construction period
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Fig. 8 Curves of bending moment of landward piles under

permanent load combination during common operation period
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Fig. 9 Curves of displacement of landward piles under permanent
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load combination during common operation period
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Table 3 Values for parameters in Figs. 10 and 11

B M H v h I E D(t) m B, B,
10 0 0 40 7.7 12.3 2.7<10"  1.5(0.18) 5000 AME 3
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Fig. 10 Curves of bending moment of piles under variable pile
spacing B,
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Fig. 11 Curves of horizontal displacement of piles under variable

pile spacing B,
TRl A, ASRIAE R BE A B B 25 R AL S5 A )
P B fi K 25 I A A () R B KT IS K, RS
IR LA 4 m4b: AFBEEIFER 6 m BLEH
M BB A ] o

B 11 Dyt la]EE B R B B 7KV A AL KA T 2K o
BT DLE HY, AN [RIAE [E] R A B /K28 6 AR A
FARHIF] 5 A B B R K138 7 il 25 A ) e ) 186 KT 4G K
R KF AR A7 H IAE A T

WA R, HIRTM . H TN,
FER]EE B, XA B 25 R A1 /K P AR AL KSR /N o (H 27
B, 19 A I R BOE R SO WIPERT: B8
HAFE R B, BUINOK, — g TAEM R, —
73 T DR AR THUA B 75 SRR R, R 3 1
fro X HEAFAE— NG TR R B, 7] &

(OVFET 3 P 5L T IR S 25 5 R B /KPR
fr: JESTHERE: B T ER SN REEAL S
LN FERE A& B RE S HE-1975 kN, A LUER
T B EAKYE; R TN EH AR A S T
DU A, BERAR T A £ AT S KPR s e AR
FH 255087 (1 4 2 T S o A AV B 25 R M T &2
E SRR ZE ek ], AR T8 2RI LT 3 m 2
4 m I B R KA A BE B KPR AT TR AL £
K, Bl TR BT Uk T o

(2) ZrH THEIEE B, . HEIEEE B, MR AL} f bk
TFSRAT AL VIR (R B . AN [ Ta) B 0 bk B 25 S AR
PRRE B K AR AR AR R, A B B RS AR R
5 I S IVAGE =R A LI 0P D NE DN S S &
AL BUEAE T, S KT A IR R LA 4 m
Abs THEATSN, HEERE B, XA B S R A KT AR (1 5
MR /N

ASCUH AR  FE AT 2, AEASEE 12X T
RIEREEIRE, KWERA, SEAVEERK, H
i 2 oA £ ST

S :

[ £ &, 8 & &b, BRELSIER B EAR T EE
T TR Al ) A AR B MR M 0], A TR AR, 2005,
27(10): 1185 - 1189. (WANG Zhe, ZHOU lJian, GONG
Xiao-nan. Analysis of axial load-transfer of large-diameter
tubular pile using cast-in-situ concretes[J]. Chinese Journal of
Geotechnical Engineering, 2005, 27(10): 1185 - 1189. (in
Chinese))



372 s + T OB

¥k 2011 4F

[2] MR AE. PUE REE BB TARMRAT ST 1 240218 3C D). At
S #F YL K %%, 2003. (YE Jun-neng. Study on the
engineering properties of driven cast-in-situ piles[Ph. D.
Thesis][D]. Hangzhou: Zhejiang University, 2003. (in
Chinese))

81 £ #, F&merg, 50 P, 55 KEARMEEEE RSP
TREPNAP]. A5 TS, 2005, 27(1): 121 - 124,
(WANG Zhe, GONG Xiao-nan, GUO Ping, et al. Application
of large-diameter thin-wall tubular pile with cast-in-situ
concrete to embankment engineering[J]. Chinese Journal of
Geotechnical Engineering, 2005, 27(1): 121 - 124. (in
Chinese))

[4] LIU Han-long, FEI Kang, DENG An, et al. Erective sea
embankment with PCC piles[J]. China Ocean Engineering,
2005, 19(2): 339 - 348.

[6] XIBUE, Wa2efR, skidtfh, &5, AKFAEdER T~ PCCHEE &
i TAEMIRP). A+ /1%, 2010, 31(9): 2716 - 2722.
(LIU Han-long, TAO Xue-jun, ZHANG Jian-wei, et al.
Behavior of PCC pile composite foundation under lateral
load[J]. Rock and Soil Mechanics, 2010, 31(9): 2716 - 2722.
(in Chinese))

[6] skt xIpk. ZEHId PCC 7KP-fif Uk i) HUMH %
A 715, 2010, 31(5): 1638 - 1644. (ZHANG Jian-wei, LIU
Han-long. Numerical solution of laterally loaded
cast-in-place concrete large diameter pipe pile installed in
multi-layered soil[J]. Rock and Soil Mechanics, 2010, 31(5):
1638 - 1644. (in Chinese))

[7] skaRfh, I A&, FE, 55 PCC HESEEERERIKT 2K E

PEREXT L BT [J]. VTR R 54k (B 2RFH2AR), 2010, 40(5):
533 - 536. (ZHANG Jian-wei, WEN Sen, SUN Xing-ya, et al.

Comparison analysis of the lateral bearing capacity of bored
pile and PCC[J]. Journal of Henan University(Natural
Science), 2010, 40(5): 533 - 536. (in Chinese))

[8] XD, %% JE, SR IRBNVORK ELAR I He il BE A

PR BRI (): IF RO 5B R]. A 715, 2008,
24(2): 164 - 168. (LIU Han-long, FEI Kang, MA Xiao-hui.
Cast-in-situ  concrete thin wall pipe pile with vibrated and
steel tube mould technology and its application (1):
development and design[J]. Rock and Soil Mechanics, 2003,
24(2): 164 - 168. (in Chinese))

[0 XUPLe, AB/NGY, 3% R RSNV K B AR B B AT

[10]

[11]

[12]

PR BRI TN A5 [)]. &+ %, 2008,
24(3): 372 - 375. (LIU Han-long, HAO Xiao-yuan, FEI Kang.
Cast-in-situ concrete thin wall pipe pile with vibrated and
steel tube mould technology and its application (Il):
application and in-situ test[J]. Rock and Soil Mechanics,
2003, 24(3): 372 - 375. (in Chinese))

RIFIZR, MHRAE, LW, A& UUE HEE R A AR R
W) E £ TR 24Kk, 2003, 25(5): 538 - 542. (ZHU
Xiang-rong, YE Jun-neng, JIANG Xian-fang, et al.
Preliminary analysis of load-bearing characteristics of
driven-tube cast-in-place piles[J]. Chinese Journal of
Geotechnical Engineering, 2003, 25(5): 538 - 542. (in
Chinese))

FoOW, ZERER, TN, SF RERMEEE AL N
AR REZ i e A R ], A A 155 TR
2£4%, 2005, 24(21): 3916 - 3921. (WANG Zhe, GONG
Xiao-nan, DING Zhou-xiang, et al. Research on influence of
soil core on load bearing character of large-diameter tubular
piles using cast-in-situ concrete[J]. Chinese Journal of Rock
Mechanics and Engineering, 2005, 24(21): 3916 - 3921. (in
Chinese))

£, JEMERES, BT B AR I FERE R
BRI ). A%, 2006, 27(HE T 2): 879 - 884.
(WANG Zhe, GONG Xiao-nan, FEl Shou-ming. The
behaviour of single piles under axially and laterally loads[J].
Rock and Soil Mechanics, 2006, 27(S2): 879 - 884. ( in
Chinese))

(KR4 ZFiskg)



