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Design Charts and Simplified Formulae for Anchored Sheet Pile Wall
- Using Equivalent Beam Analysis for Fixed End Supported Wall -

7} 7] %" Kim, Khi-Woong

9 A 27 Yang, Woo-Shik

W o] A" Ppaik, YoungShik
Abstract

The major design parameters of the anchored sheet-pile wall include the determination of required penetration depth,
the force acting on the anchor, and the maximum bending moment in the piling. Blum solved the fixed earth supported
wall using the equivalent beam method, assuming that the wall can be separated into upper and lower parts of the point
of contraflexure. Design charts help designer by simptifying the design procedure. But they have some difficulties
under some Geotechnical and geometrical conditions. For example, the conventional design charts can compute design
parameters only when the ground water table exists above the dredge line.

In this paper, the design charts which can be used for the ground water table existing under the dredge line are
presented. And simplified formulae are developed by regression analysis. It is found that simplified formulae are not

only very useful for the practice of design but also they can evaluate the result of numerical methods or design charts.
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+ 2e1go| o
2l 20 mae 213 11 12 13 14 21 22 23 24
2 A,(t/m) a -0.0236 | 0.4235| 0.0282 | 0.3333 | 0.0041 | -0.3340 | 0.5083 | -0.3223
::; D(m) b 1.7808 | 4.2554 | -0.7277 | 3.1854 | —0.2560 | -0.1287 | -0.0812 | -0.9472
2l Moy (£ + m/ m) c 0.3107 | -0.0719 | -0.3186 | -0.0586 | -0.8819 | 0.0927 | 0.4054 | 0.5575
% A,(t]m) a 40.0731 | 0.0230 | 0.2297 |-39.7095 | —0.2887 | -0.0315 | 0.2989 | ~0.0006
2 D(m) b 10.0683 | 1.5119 | -0.4657 |-10.6707 | -0.4015 | ~0.6018 | -0.1438 | 0.4462
:H} Moax (2 - m/ m) c 0.2229 | 0.0208 | -0.3005 | —0.0016 | -0.4262 | -0.0634 | -0.0182 | 0.0030
E 5. Wi st sfAll H|
gA=d ol o2t Zzt 2Esg Al 23 Bzt 2yl vl
DTH’é_?;—.‘ QZ} %i’} (Calcutation) (Equation) %
- a n (ép D Mnax A D Miax Ay(Eq) | _D(Eq) | Muw(Eq)
al) (Cal) (Cal) (Eq) (Eq) (Eq) A,(Cal) | D(Cal) | Mu(Cal)
25 | 0.4 [0.15] 5.541 7.635 9.829 5.490 7.261 12.561 1.009 1.052 0.783
25 | 07 |025] 6971 | 8637 | 10076 | 7.119 8.309 | 10.520 0.979 1.040 0.958
B, =6
25 | 1.0 {015 6.468 9.854 | 12.246 | 6.950 9.600 | 10.976 By,= 1027 1.116
0.931
25 | 1.2 |025| 7198 | 10.224 | 9.729 7.799 9.973 8.739 0.923 1.025 1113
28 | 0.4 |0.15| 4.665 6.202 7.906 4.647 6.049 9.896 1.004 1.025 0.799
28 | 0.7 [025| s5.867 6.980 8.009 5.957 6.847 8.423 0.985 1.019 0.951
28 | 1.0 [015] 5.392 7.938 9.644 5.613 7.854 8.761 0.961 1.011 1.101
28 | t2 |o025] 6.025 8.166 7.430 6.275 8.095 7.074 0.960 1.009 1.050
31 | 04 [015] 3.918 5.003 6.349 3.917 5.015 7.749 1.000 1.016 0.819
31 | 07 |0.25] 4.928 5.705 6.350 4.962 5.613 6.704 0.993 1.016 0.947
31 | 1.0 | 0.15] 4.487 6.465 7.567 4.508 6.392 6.952 0.995 1.011 1.089
31 [ 12 ]o025] 5.040 6.591 5.633 5.020 6.534 5.694 1.003 1.009 0.989
34 | 04 ]o015] 3.208 4.236 5.131 3.291 4.143 6.038 1.002 1.022 0.850
34 [ 07 [025] 4.148 4.718 5.069 4118 4.585 5.313 1.007 1.029 0.954
34 | 1.0 |015] 3.748 5.324 5.977 3.605 5.181 5.492 1.039 1.028 1.088
34 | 12 [025| 4.231 5.379 4.295 3.999 5.253 4.564 1.058 1.024 0.941

H=6.0m, m=y/r=0.5
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Cy =cytepat+cnntcy - m
(25¢2)

4(25al) ~ #(25c2)el Yeht Sl BEAe) AgE
871541 Aol whek E 4ol AT A sk 91
o met 2|59l 2HE 9% Q= H 95k AFA
7H 2R ol Eol Qi A2 Prol AN
(24) ~ A (240) o) GUE WA AL Th F4
o A% A SR, sk 23 A% 9)
= 799 47 o) g e vhes) o] ERWLh

A,= A, yH*K,™ (24a)

71904
A= —0.0236 +0.42352 + 0.02827 + 0.3333m
Ay = 0.0041 — 0.3340¢ + 0.50837 — 0.3223m

Fo) g ale A B9 Behs m= 7
[r=0.5 2 B3 FZzio] H=6.0m<l 735l thet] &
JuiFerztet Aske, GAAAE HEA A 71 1
Ao 2 ARl 37789, 23], Ao FRHE S I
kol of s Atk ghell ek vl (k) = & 50 A8kt

F 50l Bz wheh o] Pakst D A AL AT
7HERE HIRE & BT gl A GBS A
N ALAT e FHES HEshe He AdeE ek
78] 32X gria & 5 Qlok B3 38 A A A
3= Rankine Eqho] 22] {344 3 7Hd & BEqh o] A
23E A}teha AxETte) ol g e A= djHes
Zeta & < gl
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D= B HK} (26)
B, =6.0362—-0.721T7+ 3.1854m
By= —0.3847 — 0.08127 — 0.9472m
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1) ZetHo] s dtol A stet7hx] wsate 75
EQJETE AAstn dAleA (AR, 4o,
Ho FEHE)E b= TS & Attt

2) Aatro] dRE Aol A sta7tA] W ksl 7
of tiate] TAA|A] Q] HAE =R E A
th(ad 8 ~ 211 16)

3) BA A dLE AL A S ofef of o] ARbET:

A,= A, yH*K,™

Ai=aptap-atas-n+ay m
As=antap-a+t as -7+ ay* m

D= B,- HK,”

B]=b11+blg’a+bl3'v+b14'm

Bz=b21+b22-a+b23-77+b24°m

My = Cy - yH K, ©
C1=Cu+012'd+613‘?7+014'm

Cg=021+C22‘a+C23‘77+024‘m

FEAAT ay, ap, ~ cu,
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ey H 40l AA A

5) LAAA Q5] A WH & OEAHA A whet A
Abeke (2 @EAE =RE o8 EH ©
ZEAAE ol gshe W o2 vhds it

6) A o] 8L B AANE AL S SdFL E
AP Aol th3 FAko g o] &8 I glo] dEE A
£ 7rslshed| 71ed g Zloltk

L A718, w3, A E A e A A n XA EE R AAE AT
F, AP A =24, A237, 1995.

2. A, A28 AR E ARkl A 2] AR 2] @R A P A
" B3 EE A, A40T 65, 1998,

3. Bowles, J. E., Foundation Analysis and Design, McGraw-Hill, 3rd, ed., 1982.

4. Das, B. M., Principles of Foundation Engineering, PWS Publishing Co.,
a Division of International Thomson Publishing Inc., 1995.

5. Blum, H., Einspannungsverhiiitnisse bei Bohiwerken, W. Ernst and
Sohn, Berlin, Germany, 1931.

6. Cernica, J. N, Geotechnical Engineering Foundation Design, John
Wiley & Sons, inc, 1995.

7. Nataraj, M. S., and P. G. Hoadly, "Design of Anchored Bulkheads in
Sand", ASCE J. Geotechnical Eng. Div. Vol 110, 1984.

8. Pile Buck, Steel Sheet Piling Design Manual, Pile Buck®), 1987.

9. Stock, J. F., "Development of Design Curves for Cantilever and
Anchored Sheet Piles", Masters of Science Thesis, Youngstown State
Univ., 1992.

10. Tsinker, G. P., "Anchored Sheet Pile Bulkheads: Design Practice”,
ASCE J. Geotechnical Eng. Div. Vol 109, 1983.

11. Turabi, D. A., and A. Balla,, "Distribution of Earth Pressure on
Sheet-Pile Walls", ASCE J. Geotechnical Eng. Div. Vol. 94, 1968.

(859 A11999.5.3)



