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Force analysis of vertical seawall structure with inclined steel pipe and sheet pile
ZHANG Bojie, TANG Yun, LIU Kun
(CCCC-FHDLI Engineering Co., Lid., Guangzhou 510290, China)

Abstract: The implementation of a reclamation project may affect the safety of the adjacent bridge, so it is

proposed to adopt the vertical seawall structure with inclined steel pipe and sheet pile. The force characteristics and

displacement of the vertical seawall structure, as well as its influence on the displacement of the pile foundation of

the adjacent bridge, are simulated by Plaxis 3D geotechnical finite element analysis software. The results show that

the vertical seawall structure has better force characteristics and less displacement, and has little influence on the

displacement of adjacent bridge pile foundation.

Keywords: inclined steel pipe and sheet pile; vertical seawall; displacement of bridge pile foundation
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=1 TEYIEHFEER
e M/ LB B REY By E R R B S A HE KBS
(grem™) B iPa  NEEEEM/(°)  BEEJIAPa NEEEEMI(°)  BEJiKPa NEEEEM/(°)
@, e 1.48 2.536 3.7 1.0 3.8 14.7 7.5 1.7
®, RIE-IRIE I+ 1.61 1.842 4.4 0.7 - - - -
®, Fi+ 1.95 0. 806 37.1 8.6 31. 4 14.8 50.3 1.3
©, RVt 1.75 1.312 7.7 1.7 12.8 15.2 8.1 0.9
©, BBE+ 1.96 0. 801 25.1 8.7 19.6 17.1 - -
@, Bt 1.92 0. 847 21.2 22.3 19.7 26.2 - -
O, L NIR G LA 1.96 0.743 27.1 24.7 22.5 27.9 61.9 1.3
O, IR G LR A 1.98 0. 699 30.6 23.9 20.7 29.1 - -
e =SS AHEK Y TMBRILE R4 R/
FhE 1 /kPa PIEEREAA /() HRER T /kPa BN EEESI(°) 5% [ /kPa MPa
@, R 6.5 14. 4 5.1 26.2 - 1.381
@, WIR- IR+ - - - - 7.7 2.050
®, #it 28. 1 16. 1 16.2 25.2 79.3 6.316
©, iR+ - - - - 13.5 2.914
©, B mE+ - - - - - 6. 186
®, 3B+ 29.0 26.0 23.2 29. 4 45.8 5.358
0, XA AL XA 45.2 22.0 35.3 28.1 60. 7 -
O, AR A T - - - - - -
Fx2 KEBEHHEESHEYENFEER (BRE 58%)
, 28 d 90 d
= R/ (grem ™) HERMR R /MPa Fi®J1/kPa HE/(g-em™) HA R4k /MPa BB J1/kPa
@, Wi 1. 635 11.40 61.4 1. 635 15. 11 80. 8
@, IRVR-IIE I+ 1.778 14.34 65.7 1.778 18.98 85. 1
®, Fit-BmFEE+ 2.165 18.29 79.2 2.165 23. 86 98.5
©, Wi+ 1.955 14. 57 68.9 1.955 19.21 88.3
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% T ARG SRAM B T (K o7 Ke 15 352 Py i /K

PLULRE 3R] 1985 [ G Rkt ) | TESRAMI i

TR ER IR 4,

Fz3 EitE (k) L
VA=A e R PRI T (7K) A3 /m
BT (oK) 17 3.40
et s . 200 a —if%
- BRI () £ -1.44
e i T 31 Ak Ao 2.79
A 10 a —i8
Jite TR A -1.32
Jite T30 H KA S 118 V- T 0.58
R EH KA PH B IE R # KA 0. 66
P KDL VR IA S a A aa Re /7 A 2.16
x4 FITHERES
IKAV A H,g /m H,q lm Hsq, /m H,3q /m W Him JE T/s WK Lim
200 a —i# R KA 4.41 3.89 3.79 3.31 2.28 6.9 53
200 a —iBAKAKNL 1. 80 1. 60 1. 60 1. 40 1.00 4.5 21
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DAE R A0 A0 A5 A 0 5k B B~y MR o 35k 1) 2
FIEE, RIERKS R R 5 267 kN-m, H 7 UHE
PR KB HIN 1 807 kN-m,, AHERIE AT B 20
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T AALIE R 0.26 mm, SRR AH R -114.10 mm, T ARG i ME R -55.21 mm, $RHEAE N -88.46 mm.
a) ffk b) Jeitf

3 RENEREESREMKEEMNSHZE

T RS 267 KN'm, /MEH-3 149 kKN'm, AR A1 807 kKN'm, i/ ME -1 594 KN'm,
a) BHE b) H LA

B4 RHERERAEEIR SRR B RS EES

®5 NENEREEBRAMNERENHIHTHESER

Foi RS/ JEHEF B FisHE/ K BRFaE T W B
(kN-m) BETHE /KN kN i 71 /MPa % 71/MPa % 1 /MPa
HI B 6977 1752 2671 270 271 330
R 7110 5517 1523 280 285 330

it T30 2z 8 30 4% 00 A R A A 0 K P
ALULPE 5, ATLAFE H, i T30 Rz i Rt ook
SEASNEEI D 3.6 mm, R A TREFFEUKP AR 4%
HAE 5 mm N RAGRIENFECZ 2 i 2R, A IR TR
PR AR B AU SR A5 M, i i TR XA 22
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WL AR /1N o RHE A A b B S 0 S 25 4 14
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T ARG A/ ME R —-0.08 mm, i KA }—-3.56 mm,
b) T.#2

e AR(R/IMEN0 mm, BRI -1.29 mm,
d) T43-2

e AR/ IME D -0.08 mm,  f i) d A AE D -3.59 mm.,
c) T.H3-1

e AR I/ ME R -0.04 mm,  fi Al K -2.40 mm,
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