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Durablity through

1911 Ransome
Al e/ s

1912 Terre Rouge

Emes\ -

1933 Belval Z (BZ)

1948 Belval P (PBP)
1972 HZ for combined
walls
o —

Pty

1978 Belval U (BU)

i\

1979 Arbed Straight
Web (AS 500)

P—
1990 Arbed Z (AZ)

2000 Arbed U (AU)
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There are many installation
methods for sheet piles but the mest
common remains vibro-driving.
Depending on the geetechnical
properties of the soil and the fype
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

invelves prassing the sheet pile into TS

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

mseenuuugsIn uni 4

For other questions about driving
methods please confact the
technical department of Arcelor
long Commercial Sheet Piling.
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]
Dimensions and Properties Dimensions and Properties
for Designing for Designing
Welaht Surtace Ares Soction Proparties
Per Area | Driving |Including | Coating™* Aisry Avs V¥
Designation Profiet Foor | sak | TR | e Interioek | *Ares Singte Section For Lineal Foot of Wall Single Section | Producers
stwal [l s v v s r | s
w [ ® | mZ| | wm | wim nd in3 in. nt in3 . [ A | 3
Pz38 d 570 | 380 [16.77| 18 552 5.06 4212 70.2 501 2808 468 501 |a710] 496 B-U
»
P232 i — — 56.0 | 320 [16.47| 21 552 5.06 3857 67.0 484 2204 38.3 484 [7050( 639 B-U
M
[_. -
PZ27 B o— — 405 | 27.0 | 1191 18 4.94 448 276.3 453 4.82 184.2 302 4.8'2 340.0( 36.0 B-U
u
PDA27 360 | 270 |1059| 16 | 452 | 386 53.0 143 224 398 | 107 224 |327.0| 3.1
B
224 187 u
PMAZ2 360 | 220 [10.59 | 19-5/8| 454 | 388 88 157 54 157 [4860| 479
260 159 8
PSA28 t _y:‘:BQJ 37.3 | 280 [1098| 16 374 3.06 8.0 33 0.74 45 25 074 |[3320] 39.8 | B-UW
PSAZ3 ¢ e 307 | 200 | 8o9| 18 | 376 | 308 55 32 078 41 24 078 [2880| 345 | BUW
PS32 'H, a2 400 | 320 |11.76| 15 366 282 3646 | 2.4-30 055063 2937 | 1.9-24 |055-063| — [ -= B-UW
s
PS28 t i 350 | 280 [1020] 15 | 370 | 286 3546 | 2430 |058-067| 2837 | 1924 (058067 — [ — [ BUW
Normal material specifications: ASTM A328, ASTM A572 grades 42 through 55. Producers: {Only AISI members included)
+ Soctions produced by different manufacturers may not interlock properly. 8 - Bethlehem Steel Corporation
Consult the manufacturer. U - United States. S%GelCorpouhen
*+ Excludes bowla of interlock (Divide value by 2 for area on one side of pile.) W= Weirton'Stésl Oivision ot NatignalSteet Corpergtion
+ These sections Iy used in applications involving interlock strength rather
ihan secrion moa ection broperties shown for information pUTROses only.

56.05.251035 18584
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The moment of inertia and section moduli values given assume correct shear transfer across the interlock.
*: Classification according to ENV 1993-5.
Class 1 is obtained by verification of the rotation capacity for a class 2 cross-section.
A set of tables with all the data required for design in accordance with ENV 1993-5 is available from our Technical Department.
All PU sections can be rolled-up or -down by 0.5 mm and 1.0 mm. Other sections on request.

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 30 30 660 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 30 50 660 91 5 62.2 32.2 48.8 831 181 0.80
PAL 3130 711 125 3 42.2 23.5 33.1 1,244 199 0.97
PAL 3140 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 1121 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
J—
=3
- S—
S
B =3
. —
m Section Width Height  Thickness Sectional Mass Moment Elastic Static Plastic Class®
il area of inertia section moment section
u) modulus modulus 2291838
i, b h i s kg/mof  kg/m? S
D mm mm mm mm cm¥m singlepile ofwall ecmYm em¥m cm¥m cm¥m WONDO®D O
Lol AU 14 750 408 100 83 132 779 104 28710 1410 820 1663 222233
AU 16 750 411 115 93 147 86.3 115 32850 1600 935 1891 222222
AUA1T 750 412 120 97 151 89.0 119 34270 1665 975 1968 222222
q’ AU 18 750 441 105 9.1 150 88.5 118 39300 1780 1028 2082 222333
) — AU 20 750 444 120 100 165 96.9 129 44440 2000 1157 2339 222223
D AU 21 750 445 125 103 169 99.7 133 46180 2075 1200 2423 222222
[—] AU 23 750 447 130 85 173 102.1 136 50700 2270 1285 2600 222223
(@b ) AU 25 750 450 145 102 188 1104 147 56240 2500 1420 2866 222222
D AU 26 750 451 150 105 192 1132 151 58140 2580 1465 2955 222222
e PU 6 600 226 75 64 97 456 76 6780 600 835 607 & G4AAE
I ) PU 8 600 280 80 80 116 545 91 11620 830 480 983 333444
PU12 600 360 98 9.0 140 66.1 110 21600 1200 75 1457 222222
q) PU1210/10 600 360 10.0 10.0 148 69.9 1186 22580 1255 755 1535 222222
q) PU 16 600 380 120 9.0 158 747 124 30400 1600 925 1878 222222
PU 20 600 430 124 100 179 84.3 140 43000 2000 1165 2363 222222
u) PU25 600 452 142 100 199 93.6 156 56490 2500 1435 2899 222222
PU 32 600 452 195 110 242 1141 190 72320 3200 1825 3687 222222
D L2s 500 340 123 9.0 177 69.7 139 27200 1600 915 1871 222222
< L3s 500 400 141 100 201 78.9 158 40010 2000 1175 2389 222222
‘3 L4s 500 440 155 100 219 86.2 172 55010 2500 1455 2956 222222
B JSP3 400 250 130 - 191 60 150 16800 1340 730 -
=

21
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*: 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.

Section ~ Width Height  Thickness Sectional Mass Moment Elastic Static Plastic Class’
area ofinertia section moment section
modulus modulus 2 cwo o
b h t s kg/m of  kg/m? ANEBRY
mm  mm mm mm cm¥m single pile of wall em¥m em¥m cm¥m cm¥m OWOOOO
AZ12 670 302 B.S5 8.5 126 66.1 9 18140 1200 705 1409 233333
AZ13 670 303 95 a5 187 72.0 107 19700 1300 765 1528 222333
AZ14 670 304 105 105 149 78.2 117 21300 1400 825 1651 222223
AZ1T B30 379 B.S5 8.5 138 68.4 109 31580 1665 aro 1944 223333
AZ18 630 380 95 9.5 150 T4.4 118 34200 1800 1050 2104 222333
AZ 19 830 381 105 105 164 81.0 129 36980 1940 1140 2275 222222
AZ 25 630 426 120 112 185 1.5 145 52250 2455 1435 2873 222222
AZ 26 630 427 130 122 198 are 155 55510 2600 1530 3059 222222
AZ 28 830 428 140 132 211 104.4 166 58940 2755 1625 3252 222222
AZ 34 630 459 17.0 13.0 234 1165 183 78700 3430 1990 3980 222222
AZ 36 630 460 18.0 14.0 247 122.2 194 82800 3600 2100 4196 222222
AZ 38 630 461 19.0 15.0 261 128.1 205 87080 3780 2210 4417 222222
AZ 48 580 481 18.0 14.0 201 132.6 229 110450 4595 2850 5205 222222
AZ 48 580 482 19.0 15.0 307 139.6 241 115670 4800 2775 5553 222222
AZ 50 580 483 200 16.0 322 148.7 253 121080 5015 2910 5816 222222
For minimum steel thicknesses of 10 mm:
AZ1310/10 670 304 10.0 100 143 75.2 112 20480 1350 795 1589 2222838
AZ18 10/10 830 381 10,0 10.0 157 778 123 35540 1870 1095 2188 222223
For minimum steel thicknesses of 12.7 mm:

AZ26+0.5 B30 428 135 127 204 1011 161 57240 2675 1575 3185 222222

U-shaped steel sheet pile

M List of cross-sectional performance values

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

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

Type E[:?i{étt":e E;f:lr;'\]\;e Thickness | Cross Gtrz;)?n?émal Section Unit Cross G?‘::Errnsé:itcal Section Unit

W h t set:.}\onz T mndsulu.§ weight sta_‘c.gla):n S mndu\‘ys welgth

{mm) (mm) (mm) x 1074 (M) [0 m | * 107 () | (kg/m)  [x 107 {mim) |, g2 ) | 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
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1. Cantilever Sheet Pile H=2-5 Ng
2. Anchored Sheet Pile H=3-10 NS
- Free Earth Support

- Fixed Earth Support
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< 1 Q’/’ a M
1. ﬂ’NJJEJTJ"IJ’E)\il‘UiJﬁﬂ = ANUANVIYUAU (H) + 5292184 (D)
Y o & A .
2. VHIANHIAAUUUNA = Section Modulus

3’ [ A =
3. 159/8U MTousane luaue A)

KRR SR

< ) Section Modulus ) Section Modulus
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v A o \ < A . a
UIIAUAUNTEMABVNNALUUD Cantilever Gl‘ln!ﬂ‘lmﬂﬂ

1. Cantilever Sheet Pile

A ' & = ma 9 3 A ) o i g =
lunsainanuasvesruau ldunin onveenuuuiiuialilaievgaas 1 lusuan

q § o 5 s ' 1w
iiawenazsuTumud Tudnyae “Fixed End” Tag lidoalianonsssiesuusadnuiy uag

& g9 ) Y 2 v
ma“lmmﬂmmm;umuuu TLUDUMNIDDNIANUDY

Sheet Pile Structures.

1. Cantilever S.P.

2. Anchored S.P.

- Free Earth Support

mswauks useduBagn usekuibedy - Fixed Earth Support

v a 9 Y 3 A
UTNAUAUATHYNADIYNNANUY Cantilever

22 UNTINN 2553 mseenuuugsIn uni 4

v o a Y Y 1 & A .
mﬂgﬂmmuﬂummﬂmmmNwmum Cantilever

) :%Ka.y(H+D)2
_1 2
P, —EKP.;/D

XM @E=0;

pD_p (HED)
"3 3

!
511&}7:1( unuluaums )
1—

4 9.
D aztive 13onilszanas 20%

i3leN31uA1 D, P, 9zanseilieu S.F.D. uaz BM.D. 18

24



31 203352 mseenuuugiuin

NN aNeEn (ANCHORED SHEET PILE WALL)

oAU LR UVRTEAUAUANRLIINNT 6 AT MIBRNUUDISNRARTNMTOR
Seszunanefiszduuuvessumeazianulseniant szuuiiazsilianudn
Tumstlnaisaveaiuanaaziufiniga(section Modulus) e aaiia
anad Lm'afJ'N"lﬁﬁmnmiaammm%nﬁﬂﬁﬁmﬁﬂﬁejamnﬁuuax&'mﬁmm

=
’| €

mssvsaaremuaveadugsaziuiltesmuamsnasudIveuiy Ao
é; U o o A o 3 YY a a g n r
Free earth support: io1areanvgudmsonyuaa lain  nainaulaesou 1y

< A ' A o Y 9y 1= o
HUNHTOUUUNINIAE /M TONITADNHENAN 1@ lllﬁﬂinﬂuﬂ

. A ' 291 o o Y 1o A o~
Fixed earth support: !yﬂl/ﬂ'wlﬁwgﬂ@)j\? .Iil‘l/ﬁ’llﬁ?!.!ﬁfj 1111/ﬂ757734"l<! euniifnen

arenéaaslaan
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ANHAUZMIIAIVOUTNNAULL Free Earth
iag Fixed Earth Support

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

(a) free earth support method (b) fixed earth support method
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g . Water " -
Wa ; Anchor tie rod
i Anchor tie rod table_y nchor t
ti}gl?_!_.__’ .____'____ == | —
= | = ,I
|
/
/ / Moment
/ Deflection
/ j
Deflection Moment !
/ Dredgeline

/
Dredgel\line

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

Nature of variation of deflection and moment for anchored sheet piles

22 UNTINN 2553 mseenuuugsIn uni 4 5
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LWLO0.0
Sand Back Fill :
Drainage / Fine to Medium Sand ¥
=3.0
77777 ] =33
-4,

M1
S Al a

Panel

Sand Back Fill

Medium to Coarse Sand
=75

Sandy Clay, Soft
PSC_H-pile 1| _=9.0 b
(=14.1n

Sandy Clay, Firm

-12.0
125 U} "Cloyey Sand, Very Dense
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HINUAUNTTINADITNNALVY Free Earth Support 1MAUNI 18

MIIATIZHINUUAUYD “Free Earth Support” aZ1V8UNTNIZNISUDIHHIENTIN
I 4 u] - AP et TyeeermetD 3 v ul e A:[I = s .u‘; a n] "‘I'y‘?ﬂ]_]'
MU lvide DY “Cantilever” 8naulyansany P, Nlamedn msisyuaulylngailae

=4 ) ¥ |
a1 aduann

2
Pq =%-~K°)'(H+D)

—

X

E
Pxpr ) —-{—Kal(iHD)-—‘

22 UNTINN 2553 mseenuuugsIn uni 4

msmszeziaannes A lduNauUY Free Earth Support
luaunse

Unknown Ap, D.

SFy =0 —(1)

2 2
Z[‘/f@BZO Pz(l:S(H+D)_Hzl:| P17|:3D+H_Hu:l ---(2)

A Ay A ~ oA = ] ' 5 '
aAUNIT (2) UAIN 13JT1§'1°1J7=1‘E] D INgIA AT INITOUNTUNITHIAT D lagunuai PU

1 i1 v ' k4
waz P Tumonves D Tuaums# ) dienswa D (lumseenuuuiugaieliiiuszes D vu
= 7 A ' VS . 9% & o
o 20% wieaad1 P a1l Tavld F.s. = 2.0 w13 P rilennuilasasio)

] a A oy ' 9 g \
10 D () o1 lihne P, uag P udaumuluaums (1) dawnsanii 4,
aonila
) Y A a d Y _ o\ A q ¥ [
FupeugaMenen13INIIZHM S.F.D. uaz B.M.D. udnillidenldvnaidaiian

misnzanne 1y
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MBE1INTPBNUUVITNNAUYY Free Earth Support 1HAUN 8

9 = 5 BU/As.Al.
WA\

Ap

1.8 Fu/msal
1.0 Ru/msa

20°

9 a
1. 'ﬂWU’Jﬂ!‘H1ﬁ1Jﬂ§$ﬁﬂﬁLL§ﬂﬂuﬂu€]}1H"{JjN

= Losind g 400, JK, =0.700
1+sing

= Lesing om0, JK, =1.428
1—sing AV
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f0ENINITPBAULUINNALUUY Free Earth Support 1MAMNI1E (AD)

) . a 9
2. 18U Diagram UDILITIAUATUUIN

Kq- Qs Kq¥(H+D)

®

0.882(5+D)
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f0ENINTOBAULUINNALUUY Free Earth Support 1MAMNI1E (AD)

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

XM@B=0

2 2

2.45(5+ D)[

5 382 , 2
D+D71}+O'b8“(5+D)'~{:(5+D)71}
J

- 1.4(5+Dﬂ5 ;D)—1}+ﬂ(D)z(%D+4)+2.856(D{§+4]

2

AANMST (6) 1191 D 1AgAT Trial ¥5audaums vz ldm

p~ 3.0 u
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f0ENINITPBAULUINNALUUY Free Earth Support 1MAMNI1E (AD)

4. A,

0.882

A4, =2.45(5+D)+ 5 (5+DY -1.4(5+D)
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f0ENINTOBAULUINNALUUY Free Earth Support 1MAMNI1E (AD)

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

' 4 3 5 I~
A1 x F0ijuga Max. B.M. Taaiilu

o oA A o
m!,mumuﬂmamfluf[uﬂ

X=4.06 u.

.5 7o 0. & A
. Tuuaaagegaluduiia

=16.80 AU-U.
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f0ENINITPBAULUINNALUUY Free Earth Support 1MAMNI1E (AD)

A <A
6. LADNUVUIALYNNA

_ M 1680000
1400

Section Modulus NH99015

T =1
ulasnraendlu fps

1<
lAniavna PZ27,
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STANDARD SHEET PILIN

Dimensions and Properties
for Designing

U.S. Steel Sweet Pile (US-Standard)

STANDARD SHEET PILING

Dimensions and Properties
for Designing

Weiaht Surtace Ares Soction Proparties
por | Por | Area [ Deiving |including | Costing** Asla kX Axis ¥-¥
Designation Profiie” Foor | SaF | TAT | wiam | i Ares Single Section Par Lines! Foot of Wall Single Section | Producers
e 1 s 13 1 s r 1 s
w [ ® | mZ | | wm | wim nd in3 in. nt in3 . [ A | 3
Pz38 =‘ DR, i< 570 | 380 [16.77| 18 552 5.06 4212 702 501 2808 468 501 |4710] 496 B-U
Pz32 56.0 | 320 [16.47| 21 5.52 5.06 3857 67.0 484 2204 38.3 484 [7050( 639 B-U
| —
PZ27 405 | 27.0 | 1191 18 4.94 448 276.3 453 4.82 |ﬂ4.< 302 >2 340.0( 36.0 B-U
S —
u
PDA27 360 | 270 |1059| 16 | 452 | 386 53.0 143 224 398 | 107 224 [327.0| 301
B
224 187 u
PMAZ2 360 | 220 [1059 | 19.5/8| 454 | 388 88 157 54 157 [4860| 479
260 159 8
PSA28 t p=TE NG 373 | 280 [1098| 16 | 374 | 308 60 33 074 45 25 074 |8320] 398 | BUW
PsA2d ¢ 307 | 230 | 899| 16 | 376 | 308 55 32 078 41 24 o078 |2880| 345 | BUW
PS32 ¢ 400 [ 320 1176 15 | 366 282 3646 | 2430 |055-063| 2937 | 19-24 |055063| — | — [ BUW
PS28 + 350 | 280 [1029] 15 | 370 | 286 3546 | 2430 |058-067| 2837 | 1924 (058067 — [ — [ B-UW

Normal material specifications: ASTM A328, ASTM A572 grades 42 through 55.

« Sections produced by different manufacturers may not interlock properly.
Consult the manufacturer.
+ Excludes bowl and ball of interlock (Divide value by 2 for area on one side of pile.)

+ These sections generally used in applications involving interlock sirangth rather
ihan Rection modulus. Section proparties shown for information purposes

Producers: {Only AISI members included)
8 - Bethlehem Steel Corporation

U - United States Steel Corporation

W - Weirton Steel Division of National Steel Corporation

v A o = a
USIAUANNIZHABDIUNNAUUY Free Earth Support 1HAMHHEN

| Y l
Yo KD
WD ks b)> (bea(HW +D)

backfill and surcharge. If p, = 0, 4¢ — y.H
strength ¢, = y . H/2.

a T = force in tie rod a
b Water level 0 > b
H H
Sand
H, H,
/ dy Yo
L]
Dredge line
L REERE
D -
Sand D
- @ Clay Clay
$=0

Figure 10.2? 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

= 0, or ¢ = y.H/4; unconfined compressive

56.05.251035 18584

31



31 203352 mseenuuugiuin

9 ot
If.99.23103 lliJLEEN

v A o =~ a
HSIAUAUNIZINADIUNNALUY Fixed Earth Support 1HAUNI 18

a ¢ o 3
N3AUATICHUDD “Fixed Earth Support” N13NIZ1YUVDIY El!Lﬁ\1ﬂ‘Llﬁ1u‘ﬁNi]3.lT‘iﬁ@ut‘UiJﬁﬂl!‘UU

| P 2 o = ' S A gy (Y
“Free Earth Support” NNBYN LUATADUWNLITIAY PEV]i}ﬂ‘ﬂﬁWﬂNﬂlﬂJLﬂmWﬂLﬂﬂ lﬂﬂ’lﬂ
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d' = =
14® Unknown 4 3 A1 AD

luvazAtiaumsduga 2 aums Ao

AN Iaenys luailugud Ngadanau (Point of

Contraflexure) 3/ToutaiouiuganyU (Hinge) AANMIAFURNIZITI P, 110U 9103

5790 IuduINNY N 199 F 1910F 71J1JI7,]T']|'|‘|‘[”J]J]f”]l]' 0.1 (H) t31
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Indeterminate Structures

3- Unknowns

2- Equations ZFH =0, XM=0

y ) g '
1¥i1en Free body diagram panu 2 au fo

1 A P4 @ A @ o g A 1
FIUYUBYA F (ﬂﬂiﬂﬂﬂﬁﬂﬁiﬂﬂﬂﬂﬂﬂﬁ‘ﬂ) Wumunimsaieus Shear
g A 1o = o v & S
IMuY TﬂﬂﬂﬂaTﬂaNNLLi\Tﬂﬂﬁgcl/n = PF @411 Unknown 111

' o ' A ' Y = A <
ﬁqu@nﬂj'ﬁ!ﬂ F yansiuan P‘ LLa’J%QLﬂuﬂ]uﬂu La lﬂu Unknown
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< 1
NNVNAIUDUY Unknown A, P,

A, =P, -P, -P;

Pl0.WH-H,]= gl[l.lH@}H”}g,l[H —H, + 0.1H@H

Mnaumsn @) wma P, 18 unua luaums 3) asma A, 18
vndudndn  Unknown D, P,

IRVECRA NN P, (D —0.1H)+ P,y (h,,)~ P, (h,,) =0

Ay A ] v v A ' Y Y =R oV
NANUNIT (5) AN hJ‘V]inJﬂ@ D $3a10130NaTUNITN lﬂLiJ@'Vli']'Uﬂ‘l D 127 1a3939u1 l'ﬂ

a '3 P A S A A vy
AUNIIEH S.F.D. 11ag B.M.D. tNaN15aNUHIAUNNANIT VI TUND ]‘ﬂ

g D) g 4 2 4 A &
Gl,u'ﬂ13’0EJﬂ!.!,‘U'UﬂﬂlllﬁlTJ"lJHﬁ[ﬂVﬂEﬂﬁLWiJ”ll‘u’e'Jﬂ 20% enuilananey

22 UNTINN 2553 mseenuuugsIn uni 4

9 ot
If.99.23103 lliJLEEN

33



31 203352 mseenuuugiuin

NseanIUUANDEN

A v o oa o & Y A = A ] o =2 9y
mawmﬂuﬂumlﬂummﬁuaﬂﬂ ﬂ1§E]E]ﬂLl‘]J‘lJLWEJGlWﬁ'Ill'ﬁﬂTULﬁQﬂQ lﬂ

Y 1 o A
apalsznevaiudiny 3 Uszms Ao
a < Yy =X .
. VHIALAEFUAVDUHANTUIATND (Tie Rod)
. YALaz 319U IaNe (Anchor Size)

. AN UIVDITND (Anchor Location)
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Yaq uazismineaing
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N30 NUUVUNINDUNINANDBEA(Concrete Bulk Head)

WINABUNTA 123U IR Tasofonumin tazanuInajuesnounia
k4
< g v ~ 1 v a
Wudadmnu daiudauiendn “Dead Man” 130 “Bulk Head” 11590 UAUATUNTN

A a 9 9 0 o <3| Y
l.l.agﬂ'JnJFJﬂ“Uf’NﬂLlﬂTL!“lﬂQ%3”1111?]114'3‘@1!1,1]11!“3\1@”1!

—\Kp.u.(HA+ Hg) T = maniras
2 LV EL
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N300 NULLLNINDUNINANDEA (F1D)
. usadudunth

| v ' =
WD T = ANUNINNUDIUUNIADUNTA

Y
a 9 Y

. v A A A
0o LL‘NG}mmﬂmm&lﬂmwummuaw

\ = 1
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NIsPRNIULIANREALLLNNIIOARAYY

]
] a

. o E 1 Y
Grouting Rod, finagl#lunsain luamnsoyaduaslineadnwave
Tugwisndesns 18 wu Houu wiedsneadvegauuu nivegluwai
¥4 v 9 U v o A = o P Ay S A
Yodou o1adeuzdn lUmisiuay swdsdumishdsansaoamaniie
v = 9 A v Y = o a o
arnfuusnad fainjudn lljutanuauTassen nazezamnsasuus

aaldTasanudlaniilagsou
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= T oo A : A
m‘seammuamﬂmmmmwmﬂmﬂ,u (19)

FMTUAUNT Y

F=nDL-y-H, tan¢g

SnsuAMmien

P '
ABDININNIN 2.5
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e JE,.
<
[+ +
SPLICE PLATE
B,
STEEL SHEET ~
PILE WALL
=P
SECTION £ T
B INSIDE WALE + 4]
[
m— s T e [ e e e —— ——
t ANCHOR ROD (TIE RODY 4 4 (PLATE wasHER)
H B [~ QUTSIDE
A STEEL SHEET WALE
] PILE ANCHOR -
FIXING BOLTS -
+ H (TIE BOLTS)

1 Plain tie-rod

2 Upsst end tie-rod
3 MNut

4 Turnbuckle

5 Coupling sleeve

& Bearing plate

7 Bearing plate
on concrete
2 Waling
9 Spacer
10 Supporting console
11 Splicing plate
12 Splicing bolt
12 Fixing bolt

14 .
15} Fixing plate
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