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Concrete Gravity Dam
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Effect of wall movement on earth pressure in sand

Magnitude of Wall Rotation to Reach Failure

Soil Type and Condition Rotation, Y/H*
0

Dense cohesionless

Loose cohesionless

PO VEIRTICAL SIREISE, K

Stiff cohesive

Soft cohesive

Y = Horizontal displacement

9.4 |- ACTIVE STATE [ 7 PASSIVE STATE —

9.5 = - K - —

0.4 |- N » -

0.3 |- Comef OB il
o

] 1 | | 1
0,005 0,004 0.003 0.002 0.000 0O 0.010 0.020 0.030 0.040 0.050

H = Height of wall

RATIO HORIZONTAL
|
1

WALL ROTATION, %
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AN (Za): il\/l a_ 2796

a

AT AT Z —P-0.844 m.
ZPp

USIAUAUATUAITI910 Surcharge Loading (qs)
(@

. ' P p— y °
1. aduervenatifesnasaiiui O, =K,.q, (Active)
O, =K, .0, JGEESO)
2. Line Load #1379 Strip Load

i 1deruns (5.35), (5.36) waz (5.38) ¥4 DAS 111 279
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Line load | b l f' {

|
g/unit length g/unit area

Lateral earth pressure caused by (a) line load; (b) strip load

Principles of Foundation Engineering, 2" Edition by B.M. Das

Point Load

2

— <
H (0.6 + n?)? (for m = g 4)

{see Fig. 11)

m?n®
tT-}’—)’ {for m > 0.4}
m? +n

Q
P (see Fig. 11)

A AR AL

Elevation View

Fig. 8(a) — Lateral pressure due to point load (after Terzaghi*?)
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Line Load

-02028.__ " <
oy O_ZOH oI nie {form = 0.4)

PH = 0.55Qy, resultant force

_ Q¢ m’n
oy = 1A28ﬁ-€mz—+nz]—z {for m > 0.4)

_ 0640y
PH ST resultant force

Elevation View .
Fig. 9 — Lateral pressure due to line load (Boussinesq equation modified by experiment) (after Terzaghi*?)
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Strip Load

Strip Loads — Highways and railroads are examples of strip loads. When they are
parallel to a sheet pile wall, the lateral pressure distribution on the wall may be calculated

as shown in Figure 10.
q b/t

"H=%?—{Bvsinﬁcusz a]

Sheet Pile Wall

Elevation View

Fig. 10 — Lateral pressure due to strip load (Boussinesg equation madified by experiment) (after Teng’)
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Lateral Pressure due to Surcharge

Line load, Q,
x=mH

Point load, Q)

|:an|

T Phﬁ‘

Wall

Line load, Q
e

Py

“_Lj

H.=xtan (LS'~-¥I
He z

O {=—)s2(1-=

hf Qp == H.]

Resultant P, = Q,

SECTION A-A
For m £ 0.4 For m < 0.4
H 0.20n H? 0.28n?
o, (. o, (-5
M@ Ot6 . ni 2 "R 516+ n7
P, = 0.55Q, P, = 0.690Q,
Ohg
= 0, cos(1.18)
For m > 0.4 For m > 0.4
H 1.28m’n H? 1.77m2n?
Ty, =] — 0, e ——
- TU (m2 . n2)2 n(°—91 * (mis nip
0.64 Q, mi1-m? -1, 1
= P, = 0.480Q -—-——-—g- tan {(—
" e m?) h ’[(1.m=1 * (rn']

EES
H

Value of n =

B
= joain

0.2 0.4

0.5 1.0 1.5 2.0

Value of o, [%]

Pressure Distribution Due to
Vertical Line Load, Q,
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H?
Value of o}, IQ—F]

Pressure Distribution Due to

Vertical Point Load, Qp
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U3 UAUM UV AT Coulomb

' v
- Aad o v 9 Y g o a a a =0
Coulomb (1776) Lﬁum%muumm NAUATUUN lﬂﬂﬂ1ﬁﬂﬁﬂﬂﬂﬁWﬁ‘UﬂQﬁ\ilﬁ"fﬁTﬁ U1

- anwiHavoIHINITIRUAY(Wall friction), O
- YNIDBIVBINIINUAU(Wall slope), OL
- AMAIAVBIAINTIBNIII(Back slope), [3

o =)

a @ I~ § 1oy ~ o
TagAnaiagminnauriemiszilu nsaa nienste & lulianumiien audaa

9 aa & A o o o A A o A Yy
1”ﬂiﬂ!@ulﬂuluﬂlﬂﬂqﬂuﬁaﬂﬂ UINAULYIIN LAZIBITY D1V8Y 1ﬂlﬂu

21 dany 2550 mseonuuugusn i 4

37



N1IDDNUVUFIUIIN

9 ot
If.99.23103 llllliEN

Y | [ v A Y Y ad
ﬂ’JE)E]Nﬂ]iﬂ]‘u]mlﬁﬁﬂuﬂuﬂ”m‘lﬂﬂﬂﬂ’sﬁ Coulomb

ad o v oa A A 03 a o Y A 0%
ABMIMUIUTUUINNAUAMTITNN NV NUDIVIINUI HATLFITUNNYIIHIVIINUI

A

_—-—"‘_Frdﬂ;/_g='|00
5 = 1.85 Ru/av.a.
$ = 35°
e = Q
§ = 20°

L Ml K, g K

P
sin?(78+35)

sin(35+ 20)sin(35-10) |
sin(78—20)sin(78-+10)

K =

a

78-Sin(7820{1+

sin?(84—35)
sin(35+ 20)sin(35-15) |

84-sin(84+20)1— |- =
sin(84 +20)sin(84 —15)

p

(0.389) 1.85(10) = 35.98 dw a.

(0.992) 1.85(3)° = 33.23 g w.
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Active Earth Pressure with Earthquake Forces

horizontal earthquake acceleration component

k =
' acceleration due to gravity, g

h

_ vertical earthquake acceleration component
acceleration due to gravity, g

Derivation of Eq. (5.47)

21 dny 2550 mseonuuugsn i 4

K, = active earth pressure coefficient

sin®(g+5—-0')

i asin(a—5-0) | 1+ [SNEO)SING— -0
cos¢'sin’ asin(a -5 -¢') 1+\/sin(a— —0')sin(a + )

2
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Effective Lateral and Water Pressures

No Seepage Balanced W.L. Unbalanced W.L.
Yt = Total Density Vsat = Saturated Density
Yw = Water Density Yo = Bounyancy Density

ﬁ 100 11.00

EL.15.00 il
Spillway
EL 14.00- y I
|
|
Back Fill !
k=45E3 cm.sec. |
\ !
\ 11.00 !
AAAAAAAS |
( \../ !
3.00 —— SIDE DRAIN |
NATURAL SOIL N I
k=2.0E5 cmisec. B !
1 ===l FLOOR DRAIN [
2.00 2
EL 4.0 ;
CHUTE SLAB 1.00
o100 e RETAINING WALL
EL. 2550 !
7.00

Spillway : Sketch.... ...

.EL 0.0(
e %
IMPERVIOUS ROCK |

82

41



N1IDDNUVUFIUIIN

57.03.23105 1509

21 daman 2550

Drainage System

mseonuuugwsn  unii 4

BACKFILL

ANGHOR

~_ WATER

WATER OUTLET

CLOGGING

SEDIMENTS

Conventional Perforated Pipe Drainage System

Spillway : Modeling ...

84
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( 1.8744e-004

L
~ 3.0547e-007
| [‘3 }

Unit in meter
Spillway : Result.in T.otal Head e

w

3.0547e-007
=
Ll

Unit in meter

Spillway : Result.in Pressure Head

9 ot
If.99.23103 llllLiEN

43



N1IDDNUVUFIUIIN

9 ot
If.99.23103 llllljﬂ\i

Pressure (m)

EL.15.00 1110 90 8 7 6 5 4 3 2 1 Q
EL 14.00—15. v
14
13
1 o /
11 & /|
— X /
£ 10 &" \
= /
< 9
= NIBE)
I3 8 Q.2 / &
[a)] N2 x>’
7 S |/ ;_&C l\
&/ @
6 & NI
5 / $—;@f / A
m—mEL 4 4 /
- ‘ CHUTE SLAB
EL.25 ‘ 0
1
ith Drain Holes -2
Pressure ,/ 3
EL 0.0 =~ g
- | _ 6
~ 7
- 8
S illwa . ithout Drain Holes Pressufe 9
pillway : st :
I | 11
P 514 13 12 11 10 9 8 7 6 5 4 3 2 1 O
}Nﬂﬂ@ter res S u r MIOONUUVFIUGIN i 4 87

Distance (m)

Pressure (m)

nANNITUDINITAIVANUTIF UL B LI A LW Audiu

Insitu ground

@75 PVC pipes
Iweepholes ) i ) )
Filter /drainage materials
Drainage channel

Grainoge pipe conected
te @ suiteble oullet
Blinding layer

(g} Preferred Droinage Scheme A

— Drairage channel r Drainsge chaneel

Cmr;pucled
: L

- &
Draincge Filter / drainage materials Filter/drainage
chansel 875 BVE pipes materials
Dreirage pipe cornested 1o
Fall a suitable outlet Fall Droinage pipe

connected to o
suitable sutlet

Channel
Blinding layer —I

|b) Freterred Drainoge Scheme B (c] Drainage Scheme C
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Ea 151U Flownet

(a) Gravity Retaining wall

Y 1

L

v o 6§ 9Ya
amnszauhlagy

7z
(b} Inverted T-shaped Retaining Wall with Shear Key

wpam uagumed

Y A

UAY

15 Flownet

i o wgasarnitsin

spam 3 uagiumed

Y A

UAIU
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Civill Engineering
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it University
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o= 2 5\2
(2% +b?)

0.203b

a’b q
H (0.16+b)
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HaNNIBONUVUNHINUAUIUY Cantilever

WenNNAINUDIAIALDY 1UTZ1I19 2-8 AT LAZAUFIUSINTAMNING SUUTINA 1A
o 1 2y v ¥ a q Y ) £ A A
ugemsunsIY 1 wiianuaunlseenuuy il uUY Cantilever Faa1M1)sznoUN

@

diny aelugl An

' A o < = a 2 q A A A A 3 v
TIUUNIVITONUY (Stem) Wuunanaunsadsuan lUIAINI o UNeUantios ay

) < o ¢ A da v a Y a v & 2 o o a9y
AoV TINDLS U THNUA tazusaRaUNNAINLTIAUAY Ialieane Aaiuingi 1N

9 luduuu wagynludaulau

@Iugu (Base) wonvinvzsimrnnsessumiugds fidesetlosiumsiaouloaves

5 P y = N ] A 4 2 o oa Y o & o

Inseadaianuadie Seenalias udua (Key) tetiedanuaugiusindisuilu drgw
9

v 12 I v a v A 3 4 o v a Y nwyy
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Pt

MIVATAAIUNHINZANVDINN

lumseanuuumIfanuaY  V19A39

o & Y A Al o 1 v A g
ududeaimsannamdaaiumag ardums
A v o ¢

Budumsesnuuy  nanmnamiasnaenily

€
De

AU
a v

g5z NoUVR NN UAMUUL  Cantilever B M4ty Sliding Resistance

A TnThin Resisting Moment Y9amswanah

L

Wansw H
B ~ 0.5H — 0.7H t, = t, & 0.08H - 0.12H
A ~ 0.10H — 0.20H t, > 20 BN,
t, > 30 .
D > 0.5 8. W3asraufiandeniansiams
t > 20 B3, ¥30 0.01H

v
U

YU UNITDDNUVY (1-2)

Y
muauazdaauileadu

o

. .
A3IVABUNTADUVDIFIU (Base Sliding) Taelidasidrunnuilasasenail
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usIdUMIUMseY =  CB.+XV. tan

'
=

waswuselunufsiaunig
1.5  dm3uauNnsg

2.0  §mMSUAMmHEN

lunsai F.s. doonu'ly aasud luTasmsmiununieuesgiu wsesh1 HEEL KEY s lu
LR LA T IAT TR A
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v
U

YUNOUNIBINUUY (3)

3. a3aUMINANAIVedInTaa3Na (Overtuning)
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HATINVRY TUNUEMUMUMTNENTOUYA A fiRaamiiimis,
15’11'1ﬁﬂﬁul11ﬁ6§1u. usaRuAnF U muenitou

rasamved lumudnilfinamswansouya A dniRannusduau
1Hegnvesauaiulu

1.5  @msuaunse

20  §wsvAwnHe
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v
U

YHADUNIIDONUV 4

4. G]’i’Ji]ﬁE)‘]JTiﬁ’JEJLLNﬂﬂGLg]};mu (Bearing Stress)

1 v
=2 o o

' v
Juvesmisiuauszadefugued Fe3uvihminlunaaes Tuwud safusznaniions

'
=

= a ] 9 Ay g
NANINNFANFIUATUUDN (Toe) .lm%uﬂﬂ‘ﬂﬁﬂ‘ﬂﬂ1u1u (Heel)

a

a2

o {0
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v
U

VYHADUNIIDDINUUU 5

' v
5. ATAOUANNNUAIVOINITS U (Overall Sliding)

Check Stability Analysis by
Swedish Circle Method or

Simplified Bishop Method

A o qYa A 3 ' '
Ta83% Method of Slices TaguninldAiuaeuiudinlfwesrinay seazidearenvouiig
£
YBIUNHILUNTAOUNINAY Ingsasidivilapaieazdeaninndi 1.5

F.S.>1.5
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YUADUNITODNUVY (6-7)

g k3 1 v v oA 5 1 v o g o
6. 90nUUY IAsees 19veedIUYTZNOUVINIINUAY TaauendIuoon lalfruaa Tuwue waz

A @ Y =2 a’) 1 [ 5 N Y 2 =) a <
me@um“lugﬂ LUAIWWIDNUUUBUAIUANG lﬂﬂi%ﬂi}ﬂ{]ﬂﬂuﬂimﬁim"ﬂﬁﬂ

guuan

= = 5 Y (] Ao o 1 :’
7. Weus1eazooan19 1asedine wazaulsenounduilu wu msszuei
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MI9E13N1598NULY Cantilever Retaining Wall

q.9 v o a . $ o o o
IeonuuumiesnuAY A.9.9. 1D Cantilever FaliszAvA1iY 5 a3 avlugll

gumniamanuazaeunia
Aunsns G f'. =165 nn/asam.
- 1.85 Ru/avaL f.=2.4 dwaua
= 25° manasY f, = 1800 nn/ Az,
n=10
k=0.292
j =0.903
R=9.79

» D =
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1. mandszansussduaumuinagsgnuazd sy

_1-sin2%° 0406

® 14sin25°

p

K, =2 =2464
kl

o A g
2. IAUVHIAIVDINU
H=70u. B =06H=42u.

t, =t =01H=07u.

A =015H = 1.05%. 19 1.10 .
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o

A10819(AD) LTIAULBZNITIA

PP = 9.6

PV

TFaro—~or -

4.0
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3. mama‘unmﬁwmmgm INANNIT (12)

v = 2.766 +25.641 + 7.560 + 6.720 42,687 Al

2V tan 25° 19.905 AU

18.403-9.116 9.287 Al

19.905

L FS.=—=2143>15 AU UR EAR
9,287 dmsvaunstolyla

guilufurnieWd F.s. @llow) X 1.7-2.0
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a a ¢
4. A3@UNMINAN NAUNT (3) W‘i]ﬁil!ﬂil!ﬂﬂﬂﬁi’)ﬂi}ﬂ (A)

EMR 9.166(0.67) +2.766(0.58) + 25.641(2.90) + 7.560 (1.55) + 6.720(2.00)

107.22  @U-W.

18.403(2.33)

107.22

S.=——=2497>15 $1911591Q &
2 fmsuaunsielyla

fumdlen F.S. (a) $1.7-2.0
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5. A3ABUHUILUTINAVUTUAY
B
g, =0aNq +7 N,

NY = 1.0,

.0, =1.85(2)(10) + —62.90 U/AT.

1.85(4.0)(7)
2

g, =20 2516 Fu/nsu.
25
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#i1 Eccentric Moment 391 N.A. Y9381

M 18.403(2.33) +2.766(1.42) + 7.560(0.45) - 9.116(0.67) — 25.641(0.90)
21.024 AU/ U.

42.687 @1/ 4.

IV 6M _ 42687 6(21.024)
4x1  1(4)

BL BL?

qmin =
& o ' ' 5 ° .
wanaie) : Mt lasens e ArsnsIvdevedsazden laemsfiuIn qu 1asll Correction
Factors §15ug Wi dnsudau
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ﬁ seEitem AsA = E = 18.58 14 42 a1, Taed] Covering 7 .
} 9.79x1

_ 3379
1800x0.903x 0.42

= 495 asan 1dA

= 0.0025(50x100) = 12.5 A9. WU

# section B-B d = 29633 - 5502 1462 .
9.79x1

29633

- S — 2041 5.9
1800x0.903x0.62

o &

Gli’)ﬁ]ﬁ@ﬂﬁﬂ’!ﬂlﬁﬂ!ﬁﬂuﬁ section B-B

11055
62x100

0.292,/f; = 3.75>1.783
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7 Section C-C

7.819 A1/ .

13.420 AU

= | = 2826 . 1% 60 .
9.75x1

_ 7819
1800x0.903x0.60

= 8.02 avan. 14 A

0.0025(60x100) =15.0 3.95U.

ATIVTDULUTUNDU v = Lt AU 224<375  IWla
60x100
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e .
N section D-D

M., = 19.173 AU/ 3.5,

V,p = 13.673

d = (19178 _ s34 6o,
9.75x1

19173

= ———— = 19.66 NT.HU.
1800x0.903x 60

A

v::]3m3 = 2279<375 lala
60x100
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Counterfort Wall
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HAaNNIVONUVUNHINUAUIUY Counterfort Wall

HANNINIIADU Base Sliding, Overturning, Bearing, Capacity, Overall Stability Milouny
Cantilever R.W.

v

a 1 Id
N5PNUULFUEIUVDI0IALsZNOL

2.1 LHUMTLAZIHUG LY
=2 1¥m353n5121 Moment 900§ Plate (Tasaadanldonuig)
v
-2 meenuuulansu1HheulY Standard BMD.
2.2 A5U Cownterfort

9 T-Beam (Deep Beam)

9 Compression member (N&LL84) (Tension member)

2.3 udugIUAIUUeD

9 Cantilever slab 113101 Cantilever R.W.
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239A152NoUUPY Counterfort Wall

HBANUANVDITLAVANNINAI 8 AT NTBBALLVMITINUALLLY Counterfort 92111
v o ' . o 2 A A & A ' ' o ' ' ]
15 ndani iy Cantilever NaTiMs1EATY Fausouresernaniaazguiurien ¥eld

2 o - v v a = o
l,WiJﬂ’mJ.l.L"UQLL‘N"ﬁu ﬁ’Juﬂizﬂ@ﬂﬂJﬂQWuQﬂuﬂuL!ﬂUu %Qﬂigﬂ@rﬂg]}jﬂ WU, 371U !la$ﬂ§U

un'uuw:a

~woundavy

1JsenoUveIATIAUALLLY Counterfort
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MR IOUNNUADUFIY Buttress Wall
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T-Beam Assumption
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A30819M500NIUY Counterfort Wall
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A30819M1500NIUY Counterfort Wall
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Slurry Wall

21 dny 2550 mseonuuugsn i 4

1911 Ransome
at \eS \a.
1912 Terre Rowge

ERmE\

1933 Belval Z (BZ)

e

1948 Relval P (PRP}

i e,
1972 HZ for combined
wrlls
Durabibty through sound desin
e

1978 Helval U (BL)

i\

1979 Arbed Straight
Web (AS 500)

el

1990 Arbed £ (AX)

2000 Arbed U (AU)
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There are many installation ' For other questions about driving
methods for sheet piles but the mast - - methods please confact the
common remains vibro-driving. 4 technical department of Arcelor
Depending on the geotechnical E long Commercial Sheet Piling.
properiies of the soil and the ype i B ;

of sheet piles, the piling contractor

<can also select a high-speed

double acting hammer or, in

cerfain cases, an impact hammer.

Jacking - static action which

involves pressing the shest pile into

the ground by means of a press
— represents an efficient solution
for certain specific sections
Installation may: be facilitated by
driving assistance hchn_icpes, the
most well known of which are
pre-drilling and jefting. The latter
operdiion involves injecting
water under pressure af the foe
of the sheet pile during driving.
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1. poNABUNILUMIYAAY

Y o 2 1N A a
2. HAAUN linsenunszmouau

k4

8 Y 2R A 1 [ o YA a A o
1. Section Modulus 1108 390n15ueu Ined1e mlvnuau lagseumnaouai

v '
A o A A =

2. ﬁ’mﬁﬁm% NIDAMGU WolANNANUIN
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U.S. Steel Sheet Pile (US-Standard)

Dimanszions and Propertias Dimensions m?d Properlies
tor Designing tar Detigning
=2 Burisas kine Feare
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r % and 2204 3 484 0| 6839 BU
P32 ‘|_.._ - sen | 320 |1847| 2 552 506 st &0 Ll : . 708
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| : = 842 02 482 [M00( 360 BU
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,E—'hq 24 T u
= = 54 157 |4s60| 479
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PEAZE § *55‘.- ara | 280 |t098| 18 are 206 L 1] a3 o a5 s 074 |3320] 308 | BUW
am i 24 om |asa0| 38| Buw
PEAZY ¢ 207 | 230 | 89| 18 are o8 88 3z
#5324 a0 | 220 |1ire| s | 2w 202 2848 | 2430 |ossosa]| 2ea7 | 1924 |ossoss| — | = | Buw
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Meemal material spaciieatons: ASTM AJZE, ASTM ASTZ grades 42 ihrough 55
* Sgctions produced by diflerani manulaciurers may not Ioth Bropery

Consult the menulichures
s+ Exchudes bowd and ball of inseriess (Divide value By 7 for 203 0n oo 3ide of 53]
& sirangm rather

+ Trase sechons genaraly used in soo

Producers: (Only AIS| memBers ncluded]

8 - Balhiehem Steel Corper
U - inted States Steel Corparation
W Weirien Steel Division of Natisnal Siesl Corporation

Secti \Width Heigth | Thickness|Sectional Mass Moment of |Elastic Section | Coating Area
ection b h e Area Inertia Modulus per Single Pile
kg./m of kg./m? of
2, 4, 3, 2,
(mm.) (mm.) (mm.) (cm?/m.) single pile wall (cm?#m.) (cm®/m.) (m?/m.)
PAL 3030 660 89 3 37.5 19.4 29.4 500 112 0.80
PAL 30 40 660 90 4 49.9 25.8 39.2 666 147 0.80
PAL 3050 660 91 5 62.2 32.2 48.8 831 181 0.80
PAL 31 30 711 125 3 42.2 23.5 33.1 1,244 199 0.97
PAL 31 40 711 126 4 56.1 31.3 44.0 1,655 261 0.97
PAL 31 50 711 127 5 70.0 39.0 54.9 2,063 322 0.97
PAL 32 60 700 149 6 84.1 46.2 66.0 3,096 413 0.92
PAL 3270 700 150 7 96.8 53.2 76.0 3,604 479 0.92
PAL 32 80 700 151 8 112.1 61.6 88.0 4,109 545 0.92
PAL 32 90 700 152 9 127.4 70.0 100.0 4,611 605 0.92
PAU 22 40 922 251.5 4 53.9 39.0 42.3 5,101 404 1.22
PAU 22 50 922 252.5 5 67.3 48.7 52.8 6,363 504 1.22
PAU 22 60 922 253.5 6 80.7 58.3 63.3 7,620 600 1.22
PAU 24 40 813 293 4 61.1 39.0 48.0 7,897 537 1.22
PAU 24 50 813 294 5 76.3 48.7 59.9 9,858 669 1.22
PAU 24 60 813 295 6 91.4 58.3 71.8 11,813 801 1.22
PAU 27 70 804 296 7 111.4 70.4 87.5 14,030 934 1.16
PAU 27 80 804 297 8 127.1 80.3 99.8 15,995 1,063 1.16
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37.05.29105 WS84

Section  Width Height  Thickness  Sectional Mass Moment Elaslic Stalic  Plastic  Class®
arsa of inertia section moment oowﬁ;
Hul modul

b h 1 5 lwnur:?m' -
mmoomm o omm ommo emYm o singlepile ofwall emtm  em¥m  cmlm  cmYm

mmmmwmmmmmmmm-muhlmm
*: Classification according to ENV 1993.5. )

Class 116 by capacity for a class 2 cross-section.

A set of tables with all the data required for design i e with ENV 1983-5 is available fro Technical Dy
All FU sections can be rolled-up or -down by 0.5 mm and 1.0 mm. Other sections on request.

U-Shape Steel Sheet Ple (EU-Standard)

Section ~ Width Height  Thickness Sectional Mass Moment Elastic Static Plastic Class™
area of inertia section moment section
modulus modulus

t s kg/m of  kg/m?*
mm  mm  cm¥m singlepile of wall ecm¥m em¥m cm¥m cm¥m

gu-

s

S240
8270
$320
$355
5390
S430

g
E
2
3
5
3
=
E
S
3
=
El

g
E)
2
3
E]
=
g
E-
e,
S
5
3
El

*: Classification according to ENV 1983-5.
Class 1 is obtained by verification of the rotation capacity for a class-2 cross-section.
A sst of tables with all the data required for design in accordance with ENV 1993-5 is available from our Technical Department.

Z-Shape Steel Sheet Pile (EU-Standard)
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UeSliape Steel Sheet Pile (Japanese-Stangard

U-shaped steel sheet pile

Select an appropriate type of U-shaped steel sheet pile
based on the usage and load conditions.

M List of cross-sectional performance values

Dimensions. Per steel sheet pile Per each meter of wall width

Type Eﬁz{étge E;f:g"f Thickness | Cross Gii)cr?n?ér:ncal Section Unit Cross G?‘?ET;;’:“CEI Section Unit

t sec_:}\onz T mnd_ulu.§ weight se_!:tm:n S mndu\‘ys welgth

{mm) (mm) (mm) x 1074 (M) [0 ) x 107 () | (ka/m)  [x 107 (mim) |, o2 ) | 10 (miim) | (kg/m?)
JFESP-2W 500 130 103 78.70 2,110 203 618 131.2 13,000 1,000 103
JFESP-3W 500 180 134 1039 5,220 376 816 1732 32,400 1,800 136
JFESP—4W 500 210 18.0 1353 8,630 539 106 2255 56,700 2,700 177

JFESP-1A 400 85 8.0 4521 598 &8 355 13.0 4,500 529 B8
JFESP-2 400 100 105 61.18 1,240 152 480 153.0 8,740 874 120
JFESP-3 400 125 130 7642 2220 223 60.0 1910 16,800 1,340 150
JFESP-4 400 170 155 96.99 4670 362 76.1 2425 38,600 2270 190
JFESP-5L 500 200 243 1338 7960 520 105 267.6 63,000 3,150 210
JFESP-6L 500 225 276 1530 11,400 680 120 306.0 86,000 3,820 240

21 dny 2550 mseonuuugsn i 4

A
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1. Cantilever Sheet Pile

2. Anchored Sheet Pile H

- Free Earth Support

- Fixed Earth Support
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0310 12.0 »
+30 1171 1
HWL+1,3 Steel-Anchor Rod
+1.0 ——— @70,l=12m
LWwLoO LB
T Sand Back Fill -1,
Dimwe_/ Fine to Medium Sand ¥
3.0 &
. A =2
=45 AH| A
Sand Back Fill
Panel
Medium to Coarse Sand
=75
Sandy Clay, Soft
PSC_H-pile 1| _=9.0 ¥
1=14.1m
Sandy Clay, Firm
-12.0
Zias ] Clayey Sand, Very Dense

ANNADINIIUNITOONUUL

< ' Qs: a o
1. ﬂ’JHJfJTJell’EN!‘UNﬁﬂ = ANUANVDITUAU (H) + 52821 e (D)

v
2. ﬂlu1ﬂﬂﬁ1@lﬂﬁmﬁﬂ = Section Modulus

Y
o w

A =
3. u59Mdu vigeuseasluaue A)

A
P » |
H v D
> Section Modulus
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v A o \ < A . a
UIIAUAHUNTEMABVNNALUUD Cantilever Gl‘ln!ﬂ‘lmﬂﬂ

1. Cantilever Sheet Pile

A ' o 9 3 A ) o i g =
lunsainanuasvesruau luumin eveenuuuiiuialilatevgaas la lusuay
A o & sq o 5 N 1 = v w
IieawonazsuTumud ludnyae “Fixed End” Taglidoallanonosiesuussdnuuy uag

A 99 ) o 2 9
LiJE]i“])’QWH‘]Jﬁ']‘(’JLEIJJJﬂ1u1JH CUDUNIDDNIANUDEY
Sheet Pile Structures.

1. Cantilever S.P.

. Anchored S.P.

- Free Earth Support

- Fixed Earth Support

v a Y Y. S |
UTNAUAHUATUYNADIVN WAL Cantilever

21 dny 2550 mseonuuugsn i 4

v o a Y Y 1 I A .
i]']ﬂzﬂlL‘.iJﬂuﬂuﬂ]u‘lﬂdﬂ’E)HJNWWL”U‘]J Cantilever

Py =2 Ky (H +D)’

)

R D _ (H+D)_
M @E=0 PP

0

A
139

il

v

n Ke=1— unuluawms 3)
a

Tumal§iian D szie 138nszum 20%

i}leNn31uA D, P, 9zanseiligu S.F.D. uaz BM.D. 18
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NN aNeEn (ANCHORED SHEET PILE WALL)

HOANNANIZAVYDITEAUAUAITULINNT 6 AT MIONUUUINNRANNNITOR
FreszunauoNIzAUUUVIRIUNILIANVTEHdand szuuiiazilianuan
' & ; = § A @ <
Tumsilaandarearavesdvanaitaz NunN@a(Section Modulus)ye 3 1a
00 < 3 Ao = g 2 Y~

ana uaod1 lsnaumsesnuuuiuiaauedangieniuuazdodinam

Y
AR R TRLCTAN]

a < & T 0 & g 16 @
awilndmseenuuuiiniadnyuztiduniesoeniuae sy Yuegnudnyms

v KR 9 U 2 & I @ o A [ <3 A

nMsvvgalarenivarsvesingezitluiledeinriuansnaouA VAT AB

2 ' v o A o Yy a a Y 1
Free earth support: !1/81/@ 1WaNVIVUAIHTOHNH A !ﬂllN mﬂﬂ?ﬂﬂu?@ﬂi@ﬂ 11/

< A ' Al ) 0y Yy 1= o
uganSaiunuas/miemsaennedad Ia luanwiniin
. A ' 21 o o Y o1 A~
Fixed earth support: to1areangnai luvdudmas luinisuyw weldnisaen
o y Y.
argndaaalaan

21 dny 2550 mseonuuugsn i 4

ler Anchor tie rod
table v

! Moment
Deflection

/
Moment i
Dredgeline

(a) free earth support method (b) fixed earth support method

Nature of variation of deflection and moment for anchored sheet piles

21 Famaw 2550 mseonuuugusn i 4 48
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ANHAUZMIIAIVOUTNNAULL Free Earth
1az Fixed Earth Support

= 4 Ay ¥ A o '
Uaeudsaazinasun 1é >@uﬂu'§mmu

(a) free earth support method (b) fixed earth support method

21 dny 2550 mseonuuugsn i 4

HINUAUNTTINADIYNNAUVY Free Earth Support 1MAUNI 18

a oI5 o ! @
NTAUATIEH LU UALLDY “Free Earth Support” ‘ﬂzﬁﬂuﬂﬁﬂiszﬁumﬂuJEJLLNWLA
Yy 9 yy A . RS P v A < I a o g
ATUUVN lﬂ“’illﬂu!lllﬂ “Cantilever” LU liJiJLlﬁ\W]u PE Nlanediy sz suau lll lﬂﬂﬂﬂfﬂﬂ

3 Ny 1
Wy PAuiuann

2
Pa =3 Kol (H+D)

—

LY}
LY

E
|7v.,r D —KiH+ m~‘

21 dany 2550 mseonuuugusn i 4

25



N1IDDNUVUFIUIIN

msmszeziaannes Al duNauuY Free Earth Support
luaunse

Unknown Ap, D.

P|2(H+D)-H Ppl 2D+ H—H
M @B =0 a§(+)—a p§+ -H,

a1 Ay P = A =R v ' '
AU (2) ¥AMN 11J7]§"|‘Uﬂﬂ D (W UAYIIITINITOUNTNNITHIAT D Iﬂﬂll‘ﬂuf’n P:
YU

' ' 4 '
uaz P, Tumonves b Tuaunsh ) wonswe D (lumseenuuudugameliiinszes D

8n 20% visoana1 P adll Tavld F.s. = 2.0 w13 P iiiondnnlaoasit)

' a § o ' q 3 '

101 D (Aw) ot T P uag P wdwmuluaums (1) dausaram A,
oonu 1@

o 9 A a ¢ Y oy | a ) < A A

JuaougAMeAonI AT 121 S.F.D. nag BM.D. ndnh lilidenldvinaduian

mzauae
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MBE1INIBBNUUVITNNAUUY Free Earth Support 1HAUNI 8

Qg = 5 WU/RSA.
AR

Ap

B = 1.8 Hu/msa.

e = 1.0 Ku/msa

@ = 20

1. Aamdulseansusaduaudiidng

_ LSINd 490, /K, —0.700
1+sing

- LoNg _oom0, K, -1428

1—sin¢_
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f9E1INTPBAULUYNNALULY Free Earth Support 1HAMNI1E (AD)

) . a 9
2. 198U Diagram UDILITIAUATUUIN

Kq- 05 Ko U(H+D)

0.882(5+D)

21 dny 2550 mseonuuugsn i 4

f0EN1INTOBAULUINNALUUY Free Earth Support 1HAMNI1E (AD)

U & a < o
3. 111 D lagnasan lumuaseuyn B

SM@B=0

5+D } 0.882
-1+

, [2
2.45(5+D)[ 5 , (5+D) ~{§(5+D)—1}

Jr@(D)Z(E D+4)+2.856(D{2+4J
2 3 2

NAANMT (6) 1171 D 1AgAT Trial ¥5audaums vz ldm

21 dany 2550 mseonuuugusn i 4
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f9E1INTPBAULUYNNALULY Free Earth Support 1HAMNI1E (AD)

4. A,

0.882

A, =2.45(5+D)+ (5+D)-1.4(5+D)

21 dny 2550 mseonuuugsn i 4

f0EN1INTOBAULUINNALUUY Free Earth Support 1HAMNI1E (AD)

5. WY S.F.D. ag B.M.D.

' 2 g 5 I~
A1 x $0ijuga Max. B.M. Taaiilu

o oA A o
m!,mmmmmamflugrua

2
1.05x+0.882x7—11.532 -0

X=4.06 u.

3 (5

. g, & A
Tuuddagaga ludiuig

=16.80 AU-U.
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f9E1INTPBAULUYNNALULY Free Earth Support 1HAMNI1E (AD)

A < A
6. LADNUVUIALYNNA

Section Modulus N#99A15 _M _ 1680000
f 1400

S
=1200 wu.>/ W

T I~
udagn et fps

1<
lAniavna PZ27,

21 dny 2550 mseonuuugsn i 4

]
1 1
Dimansions and Propertiss Dimensions m?d Properlies
tor Designing tar Datigning
Waaant Burisse ise Sactian Prapaciies
Aale XX Al ¥-¥
T — gar | Lus, | desn | miace |isgst | iy Finwie Sasion TPt oo iawe geetien] Prodvencs
s T 3 [ 0 T ] s
= | % | mi| = | wm | nim it ind in it ind | md | Y
Pzl | i s70 | 380 [w77| 18 5482 506 ang ro2 501 w08 as8 801 farip| 498 By
I -
[21] | J— — 560 | 320 (1847 I 857 506 w7 &0 a8 204 ELE] 484 (7080|639 :21]
A
|'~". e
P2z f - C st | zmo [nem| e | ase | s 2763 453 as | w2 | 202 asz |mo0|380 | BU
_E'd:'% ]
e 1059 asz | ase 530 13 21 we | 107 224 |a270| 29
POAZ? ' ___\{_ a0 | 20 1" .
b= 5% . 224 1wy v
Piazz | - 2 a0 | 220 |10 | 10500 ase | ame s 157 sa | 1sr [asso|ars
g 280 158 8
PEAZE ¢ g a7a | 280 |10s8| 18 are | aoe 80 13 ore as 25 or4 |3320| 308 | BUW
PEAZS ¢ et g 207 | 230 | aee) e | 378 | 20e 3 12 as a1 24 ars [ae0| 35| Buw
PS32 ¢ --b—é—:d'- 400 | 320 [10TE] 1% Eld £ as48 | 2430 |ossosl]| 2827 | 1924 [0SS083| — | = BW
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Heemal material spacilicatons: ASTM A328, ASTM ASTZ grades 42 through 55, Producers: (Only A1S| memB Qe
rar not inter h 8 - Bethiehem Steel Corpev,
. smu‘..alc::lnm";:ue by cillerant manutaciurars may not interioch preperty e ety ke o
. W~ Weirion Stael Division of atienal Sieel Corporation
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HIINUAUNITZINABITNNAUVY Free Earth Support 1uamiHe?

T — e T AVAY
| ”l % 1= force in tie rod f i T
| o | [ Waterievel,  °|[f ’ v | | Waterlevel
B T I B I T L
" ‘ ) a
i Sand
H, Hy, i 1 SR
iy .
. i Dredge line
R NGNS
a
D n I
E 3 Sand Clay %
[ %KD |">|" 7 | 7 |
YK,(@ + b)- Ly K (H, + D) “de -y, H)
(a) (b)

Figure 10.23 Design of anchored sheet piling by free-earth-support method. (a) Totally
granular soil. (b) Granular backfill and cohesive soil below dredge line. y. H = weight of
backfill and surcharge. If p, = 0, 4¢ — y.H = 0, or ¢ = y.H/4; unconfined compressive

strength ¢, = y. H/2.

UIINHANNTTINABITNNAUUY Fixed Earth Support 1MANNI1E

a ¢ . o <
NIAUATIEHUDD “Fixed Earth Support” f 133mﬂﬁumrﬁmmﬁmuﬁﬁu%’nﬂzmﬁ@umuﬁmmu

. ' v A o = ' S A gy (Y
“Free Earth Support NNDYN LUASADIUNWNLINAY PE T]ﬂﬂﬂﬁ1ﬂﬁ1@mﬂﬂﬁ]llw@ﬂﬂ lﬂﬂ’lﬂ

mseenuuugwan  un 4
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zﬁ =) =
14® Unknown 4 3 A1 AD

luvnzAtiaumsduga 2 aums Ao

o Y o . 9 %
ﬁmflmﬂuﬂtgmmm Structural Indeterminate 3930911197 IABA15 LGN
< = . & < 4 A i ¢ o ¢ A
wwesnitlu 2 d1u Tasdonya Fiilugausn Iagngatitluge lumudilugud

@ @ = I =}
9AAANAL (Point of Contraflexure) ﬁﬂlﬂiﬂmﬁﬁﬂulﬂuﬂqﬂﬁuu (Hinge) ANUNIT
F

AIHIUINIZITA P 11U 919MINAa0Lazas oy TuaIuny I 528310490
= a a A = < < ' A

F 0gan1niiauuenivon Uszuns 0.1 (H) 15193amnsausniiyeamili 2 diu
k4 1

9ail Taouaazaauaziiani hinsw wmhnuswavaumswed Jedwnsntims
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ANFIZH 1AAg
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Indeterminate Structures

3- Unknowns

2- Equations ZFH =0, XM=0

y . g '
1¥iuen Free body diagram pandu 2 a8 fo

1 A P4 @ A o o IS Aa 1
FIUMUBYA F (ﬂﬂiﬂiﬂaﬂﬁﬁ@ﬂﬂ@ﬂﬂﬁﬂ) Wumunimsaieus Shear

g = 1o = o o & <
mniu Tasdareaniiusanngeyin =P, A9l Unknown 1

' o ' < Aa =
mummmﬂ F L‘]J‘L!ﬂﬁ!“ﬂll LA L’iJLl Unknown
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< 1
NNVNAIUDU Unknown A, P,

2F =0

H

SM@B =0 [HAEETN Pal{l.lH @]7 Ha}— Pm[H —H,+0.1H (%H

Mnaumsi @) wma P, 18 unua luaums 3) asma A, 18

ﬂWﬂL“iniJfT"JuﬁN Unknown D
IRV P- (D —0.1H) + P, (h,,) — P, (hy,) =0

Ay A & v vy A ' v Y =2 o
INAUNIT (5) AN lll‘ﬂi"lﬂﬂf] D "If\‘lﬁuniﬂlLﬂﬁlJﬂTiﬂThlﬂLllﬂ‘ﬂiTUﬂ1 D ua1 ummuﬂﬂ
a s A A 2 A A Ty
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ANHAUZANILA
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. 11UV Grouting Rod

A < =
. HUUNATND g ImIn N, HUULUNIDEN

1392 NUVUNDUADUNIATNDELA

' o < o o SO o
UVNABUNI A i]$‘§U!!§Jﬁ<1 lagorran N UN LLa$ﬂ’J1N11"iﬂﬁl@\1ﬂ@uﬂc§mﬂuﬂ’J
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A250IANTT 2.0
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