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Fig. 1  Structure of covered sheet-piled wharf (unit; m) Fig.2 Finite element model
1 HEEHBESH
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Tab.2 Parameters of example (7 m)
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Fig.3 Influence of length of the covered pile

21 K Em

SR A BEE N 30 m 3B 15 m VRS 1-1, LAl a5 BEVE B 1-2 BEFT AR T T as
5 S0 L LR 3. AT UL 2 S AR A0, AR AR T SR TR R AT R AR BL, H G R AR

it 25 3 5 A A AR A, AR e ) 3= 3 - R 0 AR Pk i 2. A 30 m Jdi/NEN 15 m B BObESS B R B R
JIWESIOE/N R A T B RO T 15 m B8/NE O B, R ) HAEARERS K2y 15 m uF N AEfE 2
5911, U5 IS R R A A B DA G, LA G A5 AT 1 0, % A A AR O ) = g B 0
JIN, ELBE TR BB, D N E SR A, A RS fe K b R J7 M 201, 5 kPa JBi/NE! 145, 1 kPa. i3d W 1 A5 Ak Xt
A 335 RS 1) T A g ) B S S5 , A R MU S5 A B3 T R %) S B .

Wi 25 0 15 A P D AR 5 194 i A I A B K, BB 1 -1 AT B B, B K OE S AR
1 057.3 kN -m 3 KF] 1 381. 1 kN -m, 3 KT 31% , WEH] 1-2 FLEH]1-1 B KIESH RN T 16% , 34
A T A BRSNS B e i 0 I 2 e S (I
22 Ml E & W

LS/ AR 2 mx1 mx30 m J/NE] 1T mx 1 mx30 m AE RG] 21, B 15 B R ] 4 K 3]
3 mx1 mx30 m VERSB 2-2 SEAFIFE, DA S0 s A W B (9 52 ), TH A28 SR DL IR 4. DAIRT 4 n] L | 186 A3
A R ) X i 355 TR 3585 TS 60 00 ) 72 TS S e A A, L e J5 v 0 g ) i 457 6 52 00 4 35, DABEBS T50 10 m A28 40 i
BRI, S22 S0 2-1 A, M AR 40. 1 mm J8/NE) 36. 3 mm, /N T 9.5% ;B4 2-2 55%
BGIAH LG,  EA7 H 36.3 mm B/NE] 30,6 mm BN T 15. 8% . it 25 A B M BE B R Mo 555 e ) 3 3
FE TG/ B i v UL | I S AT I 32 AR 34 A, el 035 T2 SRV AN IG5 = e [ VE R, (A5 335 T
TR JEC I RS 43 A 25 AT 25 A8 K. e R OE B AT o PR BE A T 24 10 m &b, FLBEZE WIEE (4386 K 52 B sk /N
S G 21 FF, S RIEZ M 1 330.2 kN -m J8/NE] 1 .057.3 kN -m, /N T 20. 5% ;&4 2—
2 S5HFAGIAE, BRIFSHM 1 057.3 kN m B/NF]902.5 kN -m, I/ T 14. 6% . 7T VLB b W B () 1
TR R AR5 25 A I/ N 45 E R .



82 KoM ok oaE T OBO% W 2010 4£3 A

A% / mm FFE N 121y / kPa A/ GN-m)
40 35 30 25 20 -15 10 -5 0 -160 -140 -120 -100 80 60 -40 20 0 1001000 500 0 500,

5 T IR R RN AR T _‘ ; B 1
- 4 - 4 L {4
46 - -6 L 16
48 - -8 - 18

a1 E [ [=—awar | 1o L;EJ ) = b L;EJ

i G e LIEZ RIS I B w22 | S lu® L : w22 |1 &
- -16 L 416 - R 16
- -18 1-18 - I -18
- -20 420 - i 20
= 2 122 3 R 2
L o 1 L - N

(a) i # (b) KW+ () % JH

R SR Al
Fig.4 Influence of rigidity of the covered pile
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Fig.5 Influence of spacing between the covered piles
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Fig. 6 Influence of spacing between the covered piles and the sheet pile wall
3 &% &

R JBE A AL A 19 32 5 A, LA BROCARE 257 1B B TR X AR SR S 3 Bk B

(1) AT A A, BEA RO/ MRAESS 19728 Rl £ 30 M. GRS 30 m AR, 55
JRAL R+ F1 N 201. 5 kPa Jdi/NE 145. 1 kPa, 3 75 A 0 AR S 2 1)1 A T PO sl 5 2802 , A ) 2 X i 555 Al
PSS T AR 5 RS TARGFRVERT A 15 m BEA A THEE 45 SR AT DL | s A 0 Al B 8 4 - VE T
J3E TS5 A A AR 2 A A IR AN B AR B 7 AR, , DR I e 26 i A A B T

(2 ) 28 35 A2 J3E AT B 1) 52 0 S 50K, 8 ACE A7 P 8 T3 A A i/ R A 0 1) 22 T2, A 2880 55 B 114
W] 3 8 3, FEAR ORI/ N 4 B S A

(3) /N I R D/ AR AR 00 1) A2 i ol 000 3= 50 s T g B 250, HSCR AN A A

(4 ) i AP I P9 2 A X6 S8 15 A 5 S8R A2 AN K.

L LTI e BEAT A A A B N E B SRR A e R A ROA B IR, A RE T o R L
WAER. HeAh LR IR A T IR G OU T | 54 Rl 775 Ak It ] A 20 e L AR T ] B R A
S X S A A A ORI T AN W A, AR S5 R it T S R

& & X #k:

(1] XKE5, RIFE, HoB, 45, e 2O Sk TAEDLHILI]. /KFIKIE TR 2%4], 2006(2) : 8-12. (LIU Yong-xiu, WU
Li-dan, XU Guang-ming, et al. Working mechanism of sheet pile wharf with barrier piles[ J]. Hydro-Science and Engineering,
2006(2) : 8—12. (in Chinese) )

[2] A5k, EEIF, ZOEMR, 55 a8 07 REGERBER kL s OB ALK [ )], A TR, 2006, 28(8) : 978-
982. (LI Jing-lin, WANG Jian-pin, CAI Zheng-ying, et al. Centrifuge modelling test on covered sheet-piled structure of wharf
[J]. Chinese Journal of Rock Mechanics and Engineering, 2006, 28 (8) : 978-982. (in Chinese) )

(3] frepfe, e, IR, L KGRI TR il P S iR ()], EAR T AR, 2008, 41(8) : 81-86.



34 KoM ok BT O BO% M 2010 4£3 A

(XIU Zhong-hua, WANG Jian-hua, WANG Wei-dong. Deformation behavior of diaphragm walls in deep excavations in
Shanghai[ J]. China Civil Engineering Journal, 2008, 41(8) : 81-86. (iin Chinese) )

(4] WUKIL, BB, wEa. BEHEEXOCHESC AR IR ()], A TR, 2008, 30(7) : 1033-1037. (SHEN
Yong-jiang, LV Qing, SHANG Yue-quan. Effect of pile row distance on internal stress of double-row anti-slide piles[J].
Chinese Journal of Geotechnical Engineering, 2008, 30 (7). 1033-1037. (in Chinese) )

(5] BOSME, 25 B dpl BREJTZ A T RS R RO 0 (U] AR TR 4R, 2007, 40(6): 69-74. (HUANG
Mao-song, LI Zao, YANG Chao. Analysis of the shielding effect of a pile group adjacent to tunneling[ J]. China Civil
Engineering Journal, 2007, 40(6) ; 69-74. (in Chinese) )

(6] Fiii%k, 7 o, #E. BRS8N R4 BRITAHT [ 1], KERAA4, 2006, 39(8) : 963-967. (LU Pei-yi,
YANG Jing, HAN Li-jun. Finite element analysis of double-row piles in consideration of dimensional effect[ J]. Journal of
Tianjin University, 2006, 39(8) : 963-967. (in Chinese) )

(7] HEZIIR, kB, BE S RIS SHEE S i = 4G BT J]. & 1%, 2006, 27(4) : 662-666. ( CUI
Hong-huan, ZHANG Li-qun, ZHAO Guo-jing. Numerical simulation of deep foundation pit excavation with double-row piles
[J]. Rock and Soil Mechanics, 2006, 27(4) : 662-666. (in Chinese) )

(8] T 7, T F&, MR SRS HE A A RGO SHE[ ). Hb 28 )5 TSR, 2005, 1(6) @ 1096-1099.
(WANG Jun, WANG Lei, XIAO Zhao-ran. Analysis of the interval between double-row piles by finite element method[ J].
Chinese Journal of Underground Space and Engineering, 2005, 1(6): 1096—-1099. (in Chinese) )

(9] XKZE, R7pFE, Boudr. — R R K454l B X ——2p 5 R AR BE R Sk a5 M AR [0 ] W TR, 2002(3) -
15-18. (LIU Yong-xiu, WU Li-dan, LI Yuan-yin. A new type of wharf structure the structure of semi-covered type of deep
water sheet pile wharf[ J]. Port Engineering Technology, 2002 (3): 15-18. (in Chinese) )

[10] B 7, ZEWR, w6, & A Sk g5t r KA S58IE[ 1], W TR, 2005(2): 22-24. (LV
Ning, CAI Zheng-yin, XU Guang-ming, et al. Optimization for the design of a new type of covered sheet pile wharf[ J]. Port
Engineering Technology, 2005 (2) :22-24. (in Chinese) )

[11] #E, TiEE. EAMIBEHF5 By nS 8o (1], BB T R#24, 2004, 2(6) : 40-43. (DONG Bi-
chang, WANG Jing-tao. Parametric study of the contact elements in digital simulation of composite foundations[ J]. Journal of

Huazhong University of Science and Technology, 2004, 2(6) ; 40-43. (in Chinese) )

Analysis of soil-retraining mechanism and influencing factors of covered pile

LIU Xiao-ping', LU Chen', WANG Cong-yu*, XIANG Li'
(1. Changsha University of Science and Technology, Changsha 410076, China; 2. Tianjin Research Institute for
Water Transport Engineering, Tianjin 300456, China)

Abstract: Covered pile has been widely used as a kind of retaining pile in some projects, such as like deep-water
port projects, excavating projects for foundation ditches, and retaining wall projects. The FEM software ANSYS is
employed for the analysis of the 3D finite covered pile model in the paper, and the excavating process of a sheet
pile wharf is simulated. The factors such as rigidity, length, space of covered piles, and space between the covered
pile and sheet-piled wall are detailed in the paper, which influence the sheet pile model before and after the
excavating works. The paper also puts forward the covered piles’ rational layout to control the distortion of the sheet-
pile wall after the excavating works. The results show that the distortion, active earth pressure and movement will
be reduced effectively when the covered piles are longer and have greater rigidity. But the space between covered

piles and the space between the covered pile and the sheet-piled wall have little effect.

Key words: port project; covered pile; finite element; sheet pile wall; influencing factor



