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TABLE 1 - MINIMUM PIPE WALL THICKNESS
gl 0,190 Cuwlns J8lus> —Y Jouo

NOMINAL PIPE SIZE WALL THICKNESS
(NPS) 0,191 Cooluss
4.‘9.‘ (.‘-‘°"‘°‘ o;3ladl
mm (in) mm (in)
200, (8 792 (0.312)
250 (10) 874 i, (0.344)
300, (12) 9.5 (0.375)
350, (14) 9.53 (0.375)
400. .. (16) TLI3 (0.438)
450 (18) T3 (0.438)
500 or larger.........coceviiiinnnen. (20) 12700000, (0.500)

f) High strength alloy steel material. ASTM A
633/A 633M Gr. D ( including Supplementary
Requirements ), or A 572/A 572M type 3 is
acceptable. Proposals to use other steels shall
be submitted for approval by the AR. Proposal
information shall include complete details of
materials welding procedures, postweld heat
treatment, inspection methods and acceptance
criteria.

7.2.3 Concrete filled steel pipe and tube piles

Steel pipe and tube piles shall conform to one of
the following specifications: ASTM A 252,
ASTM A 283. Concrete shall conform to sub-
clause 8.1.1. The maximum size coarse aggregate
shall be 19 mm. The concrete-filled steel pipe
piles shall have an ultimate compressive strength
f¢ of not less than 17.2 MPa.

7.2.4 Cathodic protection and protective
coating

7.2.4.1 Cathodic protection

For the need and specifications concerning
cathodic protection of steel H-piles and steel pipe
piles, reference is made to IPS-E-TP-820:
"Electrochemical Protection".

7.2.4.2 Protective coatings

The need for protective coatings on steel piles for
land structures (pipe and structural) will be
specified. Steel piles for marine facilities (fresh
water or salt water) shall be coated.
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As required, coatings shall be per the following
table 2:

2l Y Jgax e b Gide poil o)lge yo

TABLE 2 - COATINGS

La gy -V Jou

SERVICE
Olovs

PROTECTIVE COATING SYSTEM
Badloro yiligy o

a. LAND STRUCTURES:

u_i..o le.ba)'l.u -l
PILES SHALL BE COATED FROM
600 mm BELOW PERMANENT GROUND
WATER LEVEL TO TOP OF PILE, OR
FROM 1.5 m BELOW GRADE TO TOP
OF PILE, WHICHEVER IS LESS.

YL L sy ool 5505 enkes £o e 5l il boaess
Sy 391 yeS plaS ya cxeds (YU 515 5 e V10 5L e

gl oold

b. MARINE FACILITIES:
b, ULM*‘L g

COAT PILES IN ZONE FROM 1.5m
BELOW HARBOR BOTTOM TO TOP OF
PILE.

wyé“’-"’]‘“’l“’lf)i"]ds)"))"‘ V0 oas..\;u)'l L(bém

Sy

1. SURFACE PREPARATION BY WHITE

2. COAL TAR - POLYAMIDE

L Sis Joamo Y g0 - J&5 )l lab Miéﬁylwy—Y

METAL BLAST CLEANING.
Sl 25l b )5 el gt sl (g5Lueslel -

EPOXY COATING-2 COATS NORMAL DRY
FILM THICKNESS EACH COAT TO BE
200 ££m.

IRVICOU PR GPCHNES)

7.3 Design Requirements
7.3.1 General

Steel piles shall not be used when the conditions of
the soil and/or the ground water may cause corrosion
of steel. The design of pile(s) shall be subject to
AR'’s approval.

7.3.2 Allowable stresses
7.3.2.1 Structural steel

The allowable stresses shall not exceed 0.35 of the
minimum specified yield strength F, , provided such
yield strength shall not be assumed greater than 250
MPa for computational purposes.

7.3.2.2 Steel pipe piles

For the allowable stresses of steel pipe pile, see sub-
clause 7.3.2.1 except that the specified yield
strength, Fy, for welded and seamless steel pipe piles
shall be 240 MPa and tensile strength shall be 415
MPa according to ASTM A252, Grade 2.

17

> lb bl Yoy
soges V-F-Y

el Conl (o giejpy 2l b g S Ll ashs )l 5o
b g, )6 wls Y58 Slerad g SV (5955
Sy Lo 85 sanled anl 4 b () e

leo Glopdad Y-Y-V

EPCEIRS R Y

ol amseiin Canglin JBlas YO 51wl jlre sla i
Y0+ 5l ol ;5 pobed Cuaglia a5 b2y g, 51,5 Fy
Sgds (258 yiten JL B

sldgd o¥ed slomods Y-Y-Y-V
V-V-Y-V o o) 4o e slady sl jlome (25 Sl
Slm Fy o dasein Conglio 4SSl 550 g anxljo
VE- 550 g Ly oad (g2 sladgl (6358 sleras
Sl B S S S aglie 5 JS bl
Sy JS Wb F10 ol « ASTM A252, Grade 2




[

Jun. 2009 / \¥AA ofs 5

IPS-E-CE-130(1)

7.3.2.3 Concrete-filled steel pipe piles
The allowable design compressive stress in the
concrete shall not exceed 0.33 f.. The allowable

design compressive stress in the steel shall not
exceed 88 MPa. The concrete filled steel pipe piles
shall have a specific strength f; of not less than 17.2

MPa (2500 PSI).
7.3.3 Minimum dimensions

7.3.3.1 H-piles

Sections of H-piles shall
followings:

comply with the

1) The flange projections shall not exceed 14
times the minimum thickness of metal in either
the flange or the web and the flange widths shall
be not less than 80% of the depth of the section.

2) The nominal depth in the direction of the web
shall be not less than 200 mm.

3) Flanges and web shall have a minimum
nominal thickness of 9.5 mm.

7.3.3.2 Steel pipe piles

Steel pipe piles driven open ended shall have a
nominal outside diameter of not less than 200 mm.
The pipe shall have a minimum cross section of 220
mm2 to resist each 1356 N-m of pile hammer
energy, or shall have the equivalent strength for
steels having a yield strength greater than 240 Mpa
or the wave equation analysis shall be permitted to
be used to assess compression stresses induced by
driving to evaluate if the pile section is appropriate
for the selected hammer. Where pipe wall thickness
less than 4.6 mm is driven open ended, a suitable
cutting shoe shall be provided.

7.3.3.3 Concrete-filled steel pipe piles

Piles shall have a nominal outside diameter of not
less than 200 mm and a minimum wall thickness in
accordance with sub-clause 7.3.3.2 except that for
mandrel driven pipe piles the minimum wall
thickness may be 2.5 mm.

Reinforcement steel shall conform to sub-clause
8.1.2 . Reinforcement shall not be placed within 25
mm of the steel casing. For more information refer to
section 1810.6 of IBC.
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8. CAST-IN-PLACE CONCRETE PILES
8.1 General

Concrete piles cast in place against earth in drilled or
bored holes shall be made in such a manner as to
ensure the exclusion of any foreign matter and to
secure a full-sized shaft. The length of such piles
shall be limited to not more than 30 times the
average diameter.

The selection of type of cast-in-place concrete piles
shall be based on competent soil investigations.

Piles may be either of the permanent or removable
steel shell type, may be open or closed end and may
be of plain or reinforced concrete.

8.1.1 Material

When concrete is placed through a funnel hopper at
the top of the pile, the concrete mix shall be designed
and proportioned so as to produce a cohesive
workable mix having a slump of not less than 100
mm and not more than 150 mm. If concrete is to be
pumped, the mix design including slump shall be
adjusted to produce a pumpable concrete.

Concrete for piles shall have a minimum 28 days
compressive strength of 21 MPa. Where soil
investigations indicate the likelihood of considerable
sulfate attack, consideration shall be given to the use
of Type II or Type V Portland Cement as specified
in ASTM C 150 Specifications for Portland Cement.

8.1.2 Reinforcement

Except for steel dowels embedded 1.50 m or less in
the pile and as provided in 8.2, reinforcement when
required shall be assembled and tied together and
shall be placed in the pile as a unit before the
reinforced portion of the pile is filled with concrete.

8.2 Drilled or Augered Uncased Piles

8.2.1 Allowable stresses
The allowable design stress in the concrete of drilled
or augered uncased piles shall not exceed 0.33f(.

The allowable compressive stress of reinforcement
shall not exceed 40 percent of the yield strength of
the steel or 175 MPa.

8.2.2 Dimensions

The pile length shall not exceed 30 times the average
diameter. The minimum diameter shall be 300 mm.
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Exception:

The length of pile shall be permitted to exceed 30
times the diameter, provided the design and
installation of the pile foundation is under the direct
supervision of an approved soil engineering
laboratory knowledgeable in the field of soil
mechanics and pile foundations, which shall certify
that the piles as installed satisfy the design criteria.

8.2.3 If concrete is placed by pumping through a
hollow-stem auger, the auger shall not be permitted
to rotate during withdrawal and shall be withdrawn
in a steady continuous motion. Concreting pumping
pressures shall be measured and shall be maintained
high enough at all times to offset hydrostatic and
lateral earth pressures.

Concrete volumes shall be measured to insure that
the volume of concrete placed in each pile is equal to
or greater than the theoretical volume of the hole
created by the auger. If the installation process of
any pile is interrupted or a loss of concreting
pressure occurs, the pile shall be redrilled to 1.5m
below the elevation of the tip of the auger when the
installation was interrupted or concrete pressure was
lost and reformed. Augered cast-in-place piles shall
not be installed within 6 pile diameters center to
center of a pile filled with concrete less than 12
hours old unless approved by the AR. If the concrete
level in any completed pile drops, the pile shall be
rejected and replaced.

8.2.4 Reinforcement

For piles installed with a hollow stem auger,
longitudinal steel reinforcement may be placed
without lateral ties, provided it is placed through
ducts in the auger prior to filling the pile with
concrete. All pile reinforcement shall have a
concrete cover of not less than 64 mm.

8.3 Driven Uncased Piles

8.3.1 Allowable stress

The allowable design stress in the concrete shall not
exceed 0.25f¢ applied to a cross sectional area not

greater than the inside area of the drive casing or
mandrel.

8.3.2 Dimensions

The pile length shall not exceed 30 times the average
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APPENDIX A (continued)
Fig. A-1-TYPES OF PILE
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APPENDIX B et
TYPICAL PI LE CHARACTERISTICS AND g Elgil glos )b 9 laskiu
USES
TABLE B-1
V- Jgue

Pile type Timber il Steel — H sections i ;

-t £ S H abolas - (50Yed
Typical length

Jyoss Jsb 5m-20m 5m-30m
Mate_r_ial _ ASTM-D25 ASTM-D25 ASTM - A36 or A572,
Specifications AWPA — C3 (if used) AWPA - C3 grade 50
@La.c Olasine (oolazwl O yg0 )é)

Maximum stresses

Measured at midpoint of . Job lawg )3 oud (5,50l
length:

4-6 MPa cedar,
western hemlock,
Norway pine, spruce, and
depending on Code.

for b3l g sl JSul Ko -

T8 w8395 €5 et OIS sh
el ol Bllae 5 (K53

5-8 MPa for southern U lp JSwbe A-0
pine, Douglas fir, oak,

: oy cboh gie (ogix
cypress, hickory

f,=0.35-0.5 f,

55
Typical axial design load
Jyexo 1y 592 3l 100 KN - 500 KN 400 KN — 2000 KN
. . -Vulnerable to corrosion l SLles cJl> -
- Difficult to splice. 00,5 alos 6l USie - | Where exposed  HP 2lr S Ohte 2°

Disadvantages

28 ol St lasS 50 -
il b ped o bl e
cbl> 4 3l cwl Sew

- Vulnerable to damage in
hard driving; but pile
head and toe may need

section may be
Damaged or deflected
by major obstructions.

Wpdy el (S0
IS HP ablao b slonass

oo pge plye bawg

culro protection. sl asls RN
- Intermittently G 9 abge das lprod - %Nott_ reco;ilm_ended as1 a p» SKhol xed Gl -
submerged piles are a5l K Wpdy e Jlgy 4 | ITICHION pile 1n granular . . .
vulnerable to decay e s & Jlﬁj,o; materials. dpog glaily S
unless treated. 7609 g o
-Comparatively low o5 adl ane b b - -Easy to splice. oty oo,S alog -
initial cost. -Available in various 5 Llsb o eyws JB -
. . length and sizes. alises  clvoslul
POV o - calizee slaojlas
- Permanently - < ?
submerged piles are Jlss @ Sems (5594b9¢ | -High capacity. IR RS
Advantages i Aid oglie
Qlgd resistant to decay. f** | -Small displacement. ©S Ol s -
- Easy to handle. -Able to penetrate through 5 aslae ,o Sei5 colld -
ol obul> - |light obstructions. fr &50 2 298 =
-Pile toe protection may e eln sl Sm —
be needed for penetration el
through hard obstructions ;L5 s K b e lge
or where soft rock is
present. Al aads douy cbla> 4
Best suited for friction Glreds slp g oy | TBest suited for toe b Gl E8 Gk -
pile in  granular ) ) bearing on rock. . )
Remarks material. slals GleS 5o (Stlasl (S Fe (S9) 4y
Olpdgd -Allowable capacity  cllasmo o jlre cud b -

should be reduced
corrosion locations.

in

il 28l b osijgs
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Table B-1(Continued)

(@l -0 Jous

Cast-in-place concrete 0apsS slaaiug) >y

Cast in place concrete

Pile type (shells driven L ot - (mandrel driven shell) b odnsS laaitugy) )0 (S
&od g9 | Without a mandrel) (alee ol (5 (Ao ol
Typical length 3 m —40 m, but typical in ogamme 10 Ygane Lol yio Foo¥
Jsane Jsb S5m-25m the 15 m — 25 m range. RN
e YO-
ACI 318 — for concrete. ol sl ACI 318 — for concrete.
Material ACI 318 e
Specifications ASTM A252 — for steel ¥ «'» -ASTM A252 o &l — ACI 318
las Slasis | pipe. ©oYgd
33% of 28-day strength of 039, YA Coglin wsys TY -
£ concrete, with increase to . aldl b e
S,pe e /¥Y C | 40% of 28-day strength SRR D S R
0.33fc' ;0.4 fc' if shell ided: < 009 YA Casolio
A A .. . |provide oS A o Cang
gauge< 14; shell stress = & 55255 4wy Cwled )) s
0.35fy if thickness of SiSlas asl 725 VP (gglus oo - :
shell >3 mm fc¢' >18 , ~Casing is a minimum of =5 Y O Cawlks JSlas -
MPa e ETC e 12 gage thickness.
St rlr o

Maximum stresses
5 Sl

3 ’/Y‘QFy )gl).g g
i 5 sekes ¥l iy

sl JSLE VA Sl

sl

-Casing is seamless or withsledsz L L 550 (e B -

welded seams.

-Ratio of steel yield
strength to concrete is not
less than 6.

-Pile diameter not greater
than 450 mm.

b o o
4 Ve e Cuoglie Cons -
Wols £l eS o

FOo 5l G ped Hhd -
28l yiarles

Typical axial design load
Jgere (b 55970 b

500 KN - 1350 KN

Designed for a wide

)‘l (P9 béﬁm 6‘)’!

loading range but generally - o
in the 400-1400 KN range, Y5> bl o35 b )ik

9l35 Voo - F-- o00gdZe 4O
O
-Difﬁcqlt to splice after alo, |Siw 5, o 5l am - -Difﬁcglt to splice after  alog IS 650, o 5 e -
concreting. . concreting. .
...\49....:64: """5‘“’6"
-Considerable abade JB qlml> - -Redriving not &2F e Gk -
Disadvantages displacement. recommended. s gol
colre -Thin shell vulnerable o S0 dies —
during driving o > R e S Ay
excessive earth pressure 4o b (o) obj lajlis
or impact. 35y ]
-Considerable ) e
displacement. ab>de b6 ool -
-Can be redriven. saze iusS L - | -Initial economy. sbanie oog solabl -
adsl
-Shell not easily damaged Lo -Tapered sections provide .
if fluted. oo )led Syge o - higher resistance in Cuaglio ouds Syl gblis -
el Sols & aiwg |granular soil than uniform sblis 4 cows 1, 5V
. | piles. . . -l
Advantages N 503 p slals S o csless
e -Can be inspected after o
driving. OsS ley ol BB -
-Rellativity less waste of aS o¥sh I s -
steel.
-Can be designed as toe &b Dygar b LB -
bearing or friction pile. i Lol ams L
Sl
Remarks B_cltst s?ted df.or fnictiogl slaed Sl g8 e Best suitled as {rigtilc)n pile Slerad Slp E9 cp e
- es of medium length. n granular materials.
Slosg [P um feng Lssto Jb b Sl | 8 Slils GlgS15 3 SISLa
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APPENDIX B (continued)

(alol) & Cowguy

Pile type . : s . . |Precast /  prestressed a5 pf ansle g oo

o £ 45 Steel pipe piles Cos glalg) (soYed (glonads conerete 5 = (SR

: 10 m - 15 m for precast. aslo Gl ¢lp e V0-Y

Typical '6”9”3 Job | 10m—40m or more SaSle b b eV (15 m - 40 M BT ens oy ol e Feo)d
yoxe prestressed. )

ASTM A252 - for pipe. ACI 318 - for concrete. < slp ~ACI 318

ACI 318 - for concrete (if =0 ¥ sl ASTMAZS2Y g Agy agls, ASTM- AB2, A6LS, A722

Material filled). Syge 00k slp ACE 318 A722, Vs sly & A884

Specifications (05 and  A884 - for &,15 555k,

e olasks ASTM A36 or A572 - for *| reinforcing steel. ASTM- A416, A42] &

core (if used).

slp AST2 L, ASTM A36
(oolawl &0 j0)dins

ASTM - A416, A421,

S A i gl ~A882

Maximum stresses
)..;.S‘» LI

and A882 — for
prestressing.
0.40fy for reinforcement; 0.33 fc' unless local psl asul Ko o 0.33f7

<205 MPa

0.35-0.50 fy for shell; <
175 MPa

0.33 fc' for concrete

5 0.40fy laygle)l sy
JEb Ko Y4 0 iSTos

5 0.35-0.50 fy atwg lp
JSabl£e VYO ST

0.33 fc' ;0 sl p

building code is less.

04 fy for reinforced
unless prestressed.

Al eS o Sl

oo sle)l @l o 047,

Typical axial design load
Jaoro (21rb (55950 b

800 KN — 2500 KN with
or without concrete fill
and without cores.

5000 KN - 15000 KN
concrete filled with cores.

LoL oigels YO o-A--
O9N 9 oS n O (e

“

Ojﬁ;#\a...,a...

oitat aie b oo b oy

400 KN — 4500 KN for
prestressed.

400 KN — 1000 KN for
precast.

S sks foeo I f-
oS iy 1y
e gk Veee JIFee

-Displacement for closed
end Pipe.

-Open-ended not
recommended as a friction
pile in granular material.

G sldyd glp ol -
& plyie 45l & (sleneds -
sl i, sSE o Sl

355,55 4oy

-Unless prestressed,
vulnerable to handling
damage.

-Relatively high breakage
rate, especially when piles

Jo= o s ndy

Yo b s azpo by -
alog gl au3)lye )o oRg

Disadvantages are to be spliced. o
o YU eyl asje -
i -High initial cost. ) N
ab>de BB oluls -
-Considerable oy S 00 Gl -
displacement. S 5o
-Prestressed  difficult to
splice.
-Best control  during Il e JysS o 5o - | -High load capacities. YU 0L b b -
installation. e .
ol sl sgamme bl - -Corrosion resistance 72 »° Jya> J Suslie -
-Low displacement for ’ - Ls’ """‘ L obtainable. SO,
open end installation. b sl 5l ) Sl
-Hard driving possible. S glye 5> g Sl -
Advant -Open-end  pipe  best 24 b sl b slaaly -
vantages ; ; : .
g lgh against obstructions. &lse Jlae jo aliwsy
-Piles can be cleaned out 9 4l (lge 1) Lrads -
and driven further. IRVETL oW
-High load capacities. Y oyl cdyl -
-Easy to splice. Vg g0 dbog >y -
Provides high bending  ° Je Jsb 4Se)l5e ,o|Cylinder piles are well  __l oo clailynl slonos
Remarks . |resistance where Gl il (5,381 cos|suited  for  bending 1 eedie o
¥ lunsupported  length  is  aald YU e Cuglia | ESISTANCE. s ’ t'gﬁ
loaded laterally. S s Al
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APPENDIX B (continued)

(aolol) & Cowgu

Pile type

Composite piles

S o Slarads

Auger-placed
pressure-injected

O BF Lo Tl glerads
9> e a0

&b 9 concrete piles
- (CFA piles)

Typlcal |engthJ9b 15m-65m )Lo?a—\() Sm-15m )Lo\a—()
ASTM A36 or A572 - for sl,; -A572 |, ASTM A36 = 2, ACI3IS

Stutural seetion Slbogbliel e oneree, | ASTM A2, AG1S, A722,

i g ), ~ASTM A252 - S

%%ﬁﬂgéﬁons ASTM A252 — for Steel S b2 o.s| ASTM A82, A61S, A722 s3le)l Y58 o, -AS84
las wlasin [PIPC: °°5*1 & A884 — for reinforcing oS

ASTM D25 — for Timber.
ACI 318 - for concrete.

57 &l ~ASTM D25
o sl ~ACI 318

steel.

Maximum stresses
)5‘» B

33% of 28-day strength of .y 039, YA Casglie wusyo YV

concrete.

62 MPa for structural and
pipe sections if thickness
is greater than 4 mm.

ablie ly JSube $Y
aSdyge 48 Gy g slosle
23 iankeo¥ ) iy Sl

33% of 28-day strength of
concrete.

O 039y YA Caglio doyo VY

Typical axial design load
Jooxo (>lyb (63970 4b

300 KN — 1800 KN

o S VA JIY

350 KN — 700 KN

Sige S Ve JIYO-

Disadvantages

-Difficult to attain good
joint between two
materials except for pipe
composite piles.

co Jlasl a4 8l cass -
2o Cwl IS pdlae 98
S o ldlg) St sl

-Greater dependence on
quality workmanship.

-Not suitable through peat

CodsS 4 i Sy -

| >
2l b oy Gl e -
Srd oS5 L alie wllas

- or similar highly ]

i compressible material. Cannd camslin Yl
e py ollbe @ 5l -
-Requires more exFensive 3,ls (g 500 xS

subsurface exploration.
-Considerable. length can |5 o 4> LB ol L -|-Economy. adly oo golasl -
be provided at b [ aw s |Zero displacement. @l gy -
comparatively low cost ¢ =3 = “27% Minimal ~ vibration to b3 Sl a5 (o35 Jlas -
for.wood composite pilgs. ool o9> oS, sleaed|endanger adjacent b= sleojle il
-High capac1ty. for. pipe Ll | structures. RV
Advantades and HP composite piles. " | -High shaft resistance. g e YL Cualie -
g Llg , ) Slereds @y Yo bbb -1 -Good contact on rock for S 89y g b ulad -
- -I-nternal 1n.speclt10n for JS...J HP s 6]4]9] JJA end bear%ng. LS’LQ"J‘ ‘_g)..:)lg (5‘)% O
pipe composite piles. -Convenient  for low- ¢ »; Glp cwle -
Sleed slp L o5k — [headroom  underpinning ofjT slad b sy2ge (sloojls

S o (slalgl| WOTK- . . ,

-Visual inspection of il wllas ei Gw)éb -
augured material. & a5l
Remarks -The weakest of any “»%° CJ'T'“ quW o= Shand  Slp £ oyt
i material used shall govern Iy slme byl g Lot oolitnl | Best suited as a friction glails bS5 5 Sl

allowable stresses and

capacity.

R JE W (R S}

pile in granular material.
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Grade 2007900 mm
e

; @

Cross section
of plain pipe pile
Shell thickness 8-12

300-900 dia.

=
&
Cross section of

pipe pile with steel core

L

vl

End closure

may i imined

Socket required

for vertical high
loads only|

Taper may
be omitted

il 00 s Wlei oo Hile,T 155910 —#

JEOCTIUR DI P

i Bl Wlgi e (Sd o -A

Typical combinations
11 300-600 mm

i
3 § Cased or @

=} uncascd ‘
-E:_*/ concrete 300—6[221 diam.

1| Timber @

h : ote: reinforcing

Steel pipe

i- concrete may be prestressed

u filled 300-1400 diam.

Typical cross sections

ORI 7.0 PRS-

ooy 315 =)
W) kSJ)lJ L ;A:>‘5.‘S.a 09>9 -f

Jgere (oo glabe -V

AU o b lacdde -
S -V F
Soskes VY-A aitwg culs -V

B @

Grade Butt diameter

= [= 300-500 mm

Pile may be treated with
wood preservative

—| k—Tip diameter 150-250

Sheet

@Typical cross section @ % E @
Sides M Typical cross section |

Welded g
pile

HP sy -V.

O boads 5y (go¥ed alug -1

o b oy g0V gd alg) VY
odlw 4]5,‘ c.o...: ‘_,’.o)c é.‘a.ﬁ&*\?

ez Y
B ol sla b sl s p3Y (Sole V0
Y8 atua b slalg) aads alade praw -VA

300-450 mm diameter @

Rails or sheet pile straight (fluted shell) Shell® _ @
sections can be used  or 250-900 dia. ypip oo 350-500 diamete!
as

3-8

_—

shown below: pered
Welded @

Rail @

Typical cross sectio.@

Pedestal may
be omitted

Typical cross sectio
(spiral welded shell

— f—
Minimum tip
diameter 200

iondoo FO-Ye o (3 -F Ded B> wilgh co sl =¥ Joore oo,e ghaiio =Y jodia B0 o= jad -\

(0ad (g gle dwg) Joome (05,6 ghaite -V Frockes A digy Cualis -7 Gyl dg) Jsore (52,8 gl -0
Jyore oo oo =) e aad Sk b SIS ogmy LA Frockea Yoo S5 b J3las -A

odl gz VY g, U 4 wlgi oo ) Billae G5 b by ablie b ged )Y

ol B0 o =Ye « Lozl Jlad -V e 51510 o Gyg -\ ¥ S, -VY
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