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Comparison of calculation methods for buried depth of sheet-piled wall in sheet-piled wharf
XI Huan, XU Xiu-zhi, YAO Yu-meng
( College of Harbor, Costal and Offshore Engineering, Hohai University, Nanjing 210098, China)
Abstract: The structural calculation of the sheet-pile wall is an important factor in sheet-pile wharf, which is
a major form of wharf structures. The buried depth of the pile and the precision of inner pressure have close
relationships with the stability of the wharf structure.Taking Zhenjiang Zhongchuan heavy cargo wharf for example,
we use three methods to calculate the buried depth of pile, including the elastic line method, m method and free
support method, while the elastic line method is the most frequently used in practice in China. Eventually, the

comparison among the results from three methods can sum up the application range, pros and cons, and improvement

suggestions for each method, thus provide reference and guidance for the actual engineering and design.
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1.1 EESHEE

W X BT AR K A2 43 5 6.30 m Al
-0.10 m, B EARKAL 5334 7. 02 m F1-0. 58 m,
Bl LI KA BCN 7. 41 m,

R 45 AH 5C B0 T 55 45 AR 15 Sk 1 VR K 8RN
6.40~6.80 m, K HTHTBCIT/KIRN 4.90 m, [A]
A Sk B B R S AN -5.0 m, KITFIES
KL R UERIE Z (Al fli 4R F %2 5. 00 m =i 8, i
PRI ERE 6.0 m, A%k AR AT 4RI 10 kPa, R
AR E FE BT 3 000 M 2% VT A R ATt
B, HERRKABIIRIEME R 176 kN, TRk k%

13~172 P22 BUH, B 0.48 m, AN MK
Bk 104 m, #sHh5EEEECK 30 m,
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FLERT S 1l X 37 bl b T 2 R A 22 K, M4
A, BER R BRI VIRR . H R s 72
TE2.00~7.42 m( [EZ 85 ), KA 4.50 m
e, AR B e 0 3 A 0 D =, TR &4
T 35% ~45% ., WA HZEHM . B e T/
YIS 2R E M 225, WM EE TR EED N T2,
SRS EE L 1,

®1 BEIEREFEYEHNFUERRETSH

Aok 3y 7 PSR WPESEE LY
[T~ Bk R AH“} LR SRR WrEEE i 2
/% p/(t/m’) e I, 1, C,/kPa @l (°)
O, Zeiit 33.2 1.86 0. 940 11.65 1. 099 15.5 13. 1 0.00~6. 80
O, WRFEL 40.7 1.88 1.165 12. 00 1.783 8.0 4.0 0.00~3. 00
@, W R LK 35.0 1.82 1. 001 11.20 1. 530 11.4 18.3 0.00~13.30
@, WREHEHLSHETEE  24.2 1.83 0.963 10. 39 1. 430 18.8 18.6 0. 00~4. 60
@, WNREMIRE L 40.9 1. 80 1.097 11.61 1.580 9.2 13.7 0. 00~8. 90
@, UNIRFR R EL L Tk b 35.1 1.81 1. 003 11.16 1.380 12.7 15.7 0.00~38.20
®  BEH LI R 25.8 1.99 0.712 12.96 0.530 36.0 17.0 2.70~5.50
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= m [ St —
o + £ 1 /kPa FEHHLIESKPa BeEh b IE S /kPa
16. 34 5.81
2.45
41.96
73.24
0.48 8.45
73.24
80.23
~0. 46
38. 19
4.71
80. 16 173. 64
~10.96
69.72 205. 29
4.66
90.37 321.34
~15. 56
126. 19 216.37
5.67
146. 18 285. 85
~19.96
129. 64 330.76
5.23
~22.46 140. 63 377.13
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Fx4 FERABAREAIRBEERAZHNLTENKEED
T [ Bt mKAL BEHHARAK AL e K AL
Z,/m GHht Zm o KFPETI PI(KN/m) 1000 Zim o KPEJ7 PI(kKN/m) &0 Zim - K477 P/(kN/m)
1 -5.00 -8.57 -662. 37 -8.57 -662. 37 -8.57 -662. 37
2 -10. 96 -13.43 -1239.37 -13.43 -1239.37 -13.43 -1239.37
3 -15.56 -16.82 -878. 88 -16. 82 -878. 88 -16. 82 -878. 88
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1) FIRIAKETT

iz Esh+E S ULE 9, FERIHA 3 At 58 T 00 AR RS AS ] & R A
FERTIA 3 it B8 T 00 b 5% AS [ v R 7 & Fr sz R oK R KA 13 6.
6.00
sas 76.00
: 7245 1640 4196
045 AV 24,07 — 7245 | \1640 41,96
S go7 o000 045 |\Z0.10
\ 37-0: Yu 84.06
-5.00
S 623 7-3.00 8.49
7-10.96 7-10.96 ! i
Kggg(’ 7-10.96 7];:}323
\7-15.56 04.19 7-15.56 9024 12610 7-15.56 9247 ye g3
\7-18.00 105.23 \/-18.00 \137.19 7-18.00 139.92
a) it e KL b) B AL o) MK AL
B9 EzmEIEH (HFE: m; EHS. kPa)
x5 ERPEABIABMEERZENLENKEED
BRI WK AL &% DA
i Pl HKFA T 1 A A KP4 1 313 I KA
Z,/m Z/m P/(kN/m) Z,/m Z/m P/(kN/m) Z,/m Z/m P/(kN/m)
6. 00 0 0 6. 00 3.63 29. 10 6. 00 3.63 29. 10
2.45 0.77 64.75 2.45 1.32 120. 09 2.45 1.04 157.43
-0. 46 -3.06 93. 80 0.38 -0.05 64.71 -0.10 -0.28 29. 80
-5.00 -8.26 248.27 -0.46 -2.88 214.07 -0.46 -2.87 224.34
-10. 96 -13.41 247.23 -5.00 -8.15 406. 15 -5.00 -8.15 419. 63
—-15.56 -16. 80 243. 36 -10.96 —-13.36 367. 61 -10.96 -13.36 377. 89
-15.56 —-16. 80 321.22 -15.56 —-16. 80 327.87
xo6 HEABHARIRAEEEFRZREKENKEES 3.2 HuhERE A B iR B A

BT I AR 7, B RR AL A 5 ) A

FRRAELX B T80

BT AL PSR IK AE
mE S KBS mR &b KEET
Z/m  Zim  P/(kN/m) Z/m  Zim  P/(kN/m)
0.38  0.06 L15 =010 -0.42 115
-0.10 -9.05 85.92  -0.58 -9.29 83.62
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L% T 07 F1 98 XTREPLE  JEw

FeRME/(KN-m) S1%E/(kN-m) Fa5E

RBRE W BLREFFAN S B 3230 £ 5 ) (B KAL) -+ R TR A K R ) (IR A7 ) 29 377. 48 41 271. 66 2

ABAEIWPRSEEAE  MHWEE  (W K Az ) -+ A 01343 K R S (A K 7 ) 29 377.48 41 271. 66 s
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R, B T IE T 4 A B - — e £
EAMULE H T i dobE 25/ 0y 15, T8 Bk
TR T 2 22 Al IR 25 4 1 1153, 3 FH Y
+4z . HAnREAE A R E A2 /N T 10 mm, fifi
Fom i A R e, HE m R E A
R, BRTE R ST R Y (B8 SRR
ZA, m B m () B A R AR K
SR, T E— B A m (R BUE S AR K, BTEL,
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T m (8, (UNSHR LT m WA, 0
MR R Rk

Z6.00

V243
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$£0.46]
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183.01

-10.96\76.12
189.2 M
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240.85
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PRLABEHHR K 37 - 0. 10 m R, JH A i K8
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AR R DT, IF BAE D MR K R
JIHE WA 10,

126.00 Z6.00
5.88
2.4
7.48 2038
v_046 U1
445
£10.9¢ 4.8
4.41
Z15.56
5.23
13523 \£19.96 321996

10 BHNZEZXER

W28 FI W AR E A R BE R 10,56 ~ 14.96 m,
BB - 15. 56 m (/K- R x, 50 f 5 1
faE, MBS A, 8 x 8 3.359 6 m, &
s i B2 —-18. 92 m, MRAEA HIRFER 13.92 m,

[JEE, XFF 35t e 7K A7 R st AR 7K A7 43 310 3
AARBEA IR, 4R ILER 8,

(5%: m; EAH: kPa)

&8 WMHENLRE

KA A3 55 /m HAE A £ % /m
BEHHARAK AL -18.92 13.92
B K AL -11.33 6.33
& DA -18.48 13.48

ZEEPR, ABEA L REEIC13.92 m,
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{ER BRSO i 1 AR 1y, T L A
PN EE S A BRI 150, X SR SR AT, Brll
AT A TE T TR NS Sk A s S AR

5 Ittkar

ARSCHRAEAATES S AT 32 T4, SR 3 Fil
T RS TR T BT T E A Sk A AR ATE A TR
HorP PR T R A R IR R, UM 9. 18 m,
JRR AT g AR TR b AN 4 AR S 80t
EERAm /N, AL A R ) S b B SR T 5
WA B R 13.0 m, KRB 2 AR
MEA FIREEIEAR A B, (R BB m {H A
ATREFIMAERG ; A b SE TR I A R
JER 13.92 m, R 5L BARTHE ) B 45 2R e IR
S, 5 R ) L R R R 25 R AR AR
HRTMITEEEAS B, GE T8 /N
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P T R e 2 R 1 o 5 e R o R A S
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HALHEIRR — RS, HBERET S bk
SEAHRIE, AR A TR G T A A
BRI KA, I, SRk a R
AP RS MAR, BT — 2R A,
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PSR BRI, B IR BB SE Je
A3 R 43 A FVEE BE A5ALFS X Y T B
TESEPR BB AR S5 A BT, B0 T 5 v
FIRIATREAT 18 1E LASRAN LB, DU B 45 2R
PRSP B0, m 125 B8 25 BE AR I JEE 71 8 B
MR, AR TR BE R L RS, X553 I A AT
TR 55 Hh e R 2SR A IO PR 2 vk — R AR LA
—EWBIERLUEIT B B, b, J5 ik
FRAZEIR ST E A LR, rERITR, A
2 WIRG, oF L BLE S IR L ACRURR, AT,
T T WL/ N B AR, 0 T O T RE AR B A 1
Mo e AL B2 THA BRI R
Feul i, TAREA oIk R 2 D

B SCHR[ 9], WAk T HITAPELIE TN m LT
499 A AR B St TR R AR 25 4 1 3 5 4
(%9), BEEIHRHRIE PRI O]

K9 mENTRERR

) AL /m
@/(°)  C/(kN/m®) zg J& 20 ¢m J& 30 em J& 40 cm J& 50 ¢m J& 80 cm
EI=1.6x10° kN-m> EI=5.4x10* kN-m® EI=1.28%x10° kN-m> EI=2.5x10° kN-m’> EI=1.024x10° kN-m’
13 11.0 7.3 9.4 9.4 9.4 9.4 9.4
14 12.0 6.9 8.5 8.5 8.5 8.5 8.5
12 12.0 10.7 15.0 15.0 15.0 15.0 15.0
11 21.0 9.0 11.6 11.6 11.6 11.6 11.6
27 5.0 3.2 3.3 4.2 5.0 5.7 7.6
25 0.0 5.3 4.9 4.9 4.9 5.3 7.0
23 15.0 5.0 3.6 4.2 5.0 5.7 7.6
24 25.0 5.7 3.6 4.2 5.0 5.7 7.6
15 18.0 6.3 6.4 6.4 6.4 6.6 8.7
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T, HHBAENIEERCRES, doi AR i
ARE IS AN B AE T S R R A 2R, @ U
m 1 PR B 85 B AS E F e /N A b TR BE RH 45 5 19
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MW 2R R AR R HEwRE
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