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PART 1 - GENERAL

1.1 RELATED SECTI ONS

21

Section 31 61 13 - Pile Foundations.

1. 2 MEASUREMENT PROCEDURES

No neasurenment will be made under this section. Include costs in items of work
that require tenpl ates.

1. 3 REFERENCES

.10

ASTM A 252-90, Specification for Wl ded and Seam ess Steel Pipe Piles.
ASTMA 307-92a, Specification for Carbon Steel Bolts and Studs, 60,000 psi Tensile.

CAN/ CSA- A0. 20- B2, General Requirements for Rolled or Wel ded Structural Quality
St eel .

CAN/ CSA- 40. 21- M2, Structural Quality Steels (metric version).
CAN/ CSA-S16. 1-MB9, Limt States Design of Steel Structures.
CSA WI7.1-92, Certification of Conpanies for Fusion Wl ding of Steel Structures.

CSAWL7. 1S1- M1L989, Suppl enent No. 1-ML989 to WA7. 1- 1983, Certification of Conpanies
for Fusion Welding of Steel Structures.

CSA WI8. 1- ML991, Carbon Steel Covered El ectrodes for Shielded Metal Arc Wl ding.
CSA Wh9- M1989, Wel ded Steel Construction (Metal Arc Welding) (netric version).

CSA Wh9S1- M1989, Suppl enent No. 1-M1989, Steel Fixed Offshore Structures, to
Wh9- M1989, Wel ded Steel Construction (Metal Arc Wl ding).

1. 4 DESI GN REQUI REMENTS

21

Design tenplates to safely withstand foll owi ng | oads:
.1 Al gravity |loads to which tenplate shall be subjected.
.2 Lateral loads to firmy hold pile in position when driving.

1.5 SHOP DRAW NGS

.1

.2

Submit shop drawi ngs in accordance with Section 01 33 00 - Shop Draw ngs, Product
Data, Sanpl es and Mck- ups.

Indicate following itens:
.1 Mat eri al .
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.2 Anchorage, field control and alignnent nethods.
.3 Desi gn paranet ers.

.4 Tol erance for driving pile.

5 Renovabl e nenbers.

PART 2 - PRODUCTS
2.1 MATERI ALS

.1 Steel sections and plates: to CAN CSA- (40. 20 and CAN CSA- (40. 21, Type 300 W
.2 Wel ding materials: to CSA W9.

.3 Bolts, nuts and washers: to ASTM A 307.
2.2 FABRI CATI ON

.1 Fabricate structural steel for tenplates in accordance with CAN CSA-S16.1 and
revi ewed shop draw ngs.

.2 Wel di ng in accordance with CSA Wh9.

.3 Use wel di ng conpani es qualified under CSA W7. 1.

PART 3 - EXECUTI ON
3.1 POSI TI ONI NC

.1 Position and hold tenplate in location to receive piles. Ensure pile positions
are within tol erances specified.

.2 Before driving batter piles set tenmplates to within 10 mmof el evations indicated
on shop draw ngs.

.3 Secure tenplates to vertical piles in accordance with shop drawi ngs before batter
piles are pl aced.

3.2 REMOVAL OF TEMPLATES

.1 Avoi d any damage to piling when renoving tenpl ates.

.2 When i nstruct ed by Depart nental Representative, renove tenpl ates fromproj ect site.
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PART 1 - GENERAL

1.1 Rel ated Secti ons

.1 Section 03 37 26 — Underwater Pl aced Concrete.

.2 Section 31 62 16.19 - Steel Pipe Piles.
1. 2 MEASUREMENT PROCEDURES

.1 Wrk under this Section will not be nmeasured, but is to be included in the unit
prices.

1. 3 DELI VERY, STORAGE AND HANDLI NC

.1 Protect piles fromdamge due to excessive bendi ng stresses, inpact, abrasion or
ot her causes during delivery, storage and handl i ng.

.2 Repl ace danmged piles to satisfaction of Departnental Representative.
1.4 EXI STI NG CONDI TI ONS

.1 Sub-surface investigation reports are available for viewi ng at the Departmental
Representative's Office, Prince WIlliam Street, Saint John, N B.

.2 Noti fy Departnental Representativeimediatelyinwitingif subsurface conditions
at site differ fromthose indicated.

1.5 SCHEDULI NC

.1 Submit schedul e of pl anned sequence of driving to Departmental Representative for
review, not less than 2 weeks prior to comencenent of pile driving.

1. 6 SUBM SSI ONS

.1 Met hodol ogy:

.1 Provi de net hodol ogy i ncluding type of pile driving equipnment to carry out
t he work.
.2 Provi de submi ssions in accordance with Section 01 33 00.

PART 2 - PRODUCTS
2.1 MATERI ALS

.1 Mat erial requirenents for piles are specifiedin Sections 31 62 26.19 - Steel Pipe
Pil es and Secti ons.

.2 Supply or fabricate full Iength piles as required and provi de equi prent to handl e
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full length piles without cutting and splicing.

.3 Piles that require splices: Provide details for Departnental Representative
review. Design details of splice to bear dated signature stanp of professiona
engi neer registered or licensed in province of New Brunsw ck, Canada.

.4 Wel ding materials: to CSA W8. 1.

.5 Pile shoes to be ring type with sane internal dianeter as pipe piles. Provide
details for Departmental Representative’s approval.

.6 Pil e shoes for tinmber piles to be fabricated fromsteel plate m ni ruménmt hi ckness.

PART 3 - EXECUTI ON
STEEL PI LES

3.1 EQUI PMENT

.1 Prior to comrencenment of pile installation, subnit to Departnental Representative,
details of equiprment for installation of piles.
.1 | npact hammers: give manufacturer's nanme, type, rated energy per blow at

normal working rate, mass of striking parts of hamrer, mass of driving cap
and type and el astic properties of hamer and pile cushions.

.2 Non-i npact met hods of installation such as augering, jacking, vibratory
hamrers or other means: give full details of characteristics necessary to
eval uat e perfornmance.

.2 Hamrer: Supply a hamer of suitable size to advance the piles to achi eve necessary end
resi stance. The hanmer selected will be of sufficient energy so as not to danage the
piles. Hammer(s) to be a vari abl e energy type capabl e of delivering between 40 and 100
kJ of energy per blowon a sustained basis. All steel pipe piles to be driven to bedrock

or as approved by Departnental Representative.

.3 Leads:

.1 Construct pile driver leads to provide free novenent of hammer. Hold | eads
in position at top and bottom with guys, stiff braces, or other neans revi ewed
by Departnmental Representative, to ensure support to pile while being driven
Inclined | eads to be used for battered piles.

.2 Lengt h: except for piles driven through water, provide |ength of |eads so
that use of a follower is unnecessary.

.3 Swi ng | eads:

.1 Firmy guy top and bottomto hold pile in position during driving
operation. Method to be reviewed by Departnental Representative.
.4 Fol | ower s:
.1 VWen permtted, provide followers of such size, shape, length and nass to

permt driving pile in desired |ocation to required depth and resistance.

Provide fol l owers with socket or hood carefully fittedtotop of pileto mnimze

| oss of energy and prevent damage to pile.
.2 Drive applicable load test piles using simlar foll ower.

.5 O her Equi prent :
.1 Any ot her equi prent necessary to advance the piles.
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3. 2 PREPARATI ON

.1 Ensure that conditions and equi pnment at pile | ocations are adequate to support pile
driving operation and | oad testing operation. Make provision for access and support
of piling equi pnent during perfornmance of work.

3.3 FI ELD MEASUREMENT

.1 Mai ntai n accurate records of driving for each pile, including:

.1 Type and nake of hanmmer, stroke or rel ated energy.

.2 Q her driving equiprent including water jet, driving cap, cushion

.3 Pile size and | ength, location of pileinpile group, |ocation or designation
of pile group.

.4 Sequence of driving piles in group

.5 Nunber of blows per nmeter for entire length of pile and set for |ast bl ows
nunber of blows per 25 mmfor |ast 300 nm

.6 Final tip and cut-off el evations.

.7 Q her pertinent information such as interruption of continuous driving, pile
damage.

. 8 Record el evation taken on adjacent piles before, during and after driving

of each pile.

.2 Al'l neasurenents, observations and cal cul ati ons associated with pile driving
anal yzer and wave equation anal ysis.

.3 Provi de Departnental Representative with three copies of records.

3.4 DRI VI NC

.1 Use driving caps and cushions to protect piles. Reinforce pile heads if necessary.
Piles with danaged heads as determ ned by Departnental Representative will be
rej ected.

.2 Hol d piles securely and accurately in position while driving.

.3 Del i ver hammer bl ows al ong axis of pile.

.4 Ensure pile is not overstressed.

.5 Piles that are to be socketed are to be driven into bedrock surface with only

sufficient drive energy to obtainanadequate seal toall owcl eanout andinstallation
of sockets. Take special precaution to ensure no damage occurs to pile that would
i mpai r cl eanout and socket installation

.6 Ensure no contact between pile and structure takes place when driving batter piles
adj acent to existing structures.

.7 Restri ke already driven piles lifted during driving of adjacent piles to assure
set.
. 8 Renove | oose and di spl aced naterial fromaround piles after conpl etion of driving,

and | eave clean, solid surfaces to receive foundati on concrete.
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.9 Use of water jet:
.1 If permitted, provide details for Departnental Representative's review
approval .
.2 Restriction: if, during operation, conditions are found to be unaccept abl g,

as determined by Departnmental Representative, stop using water jet.
.10 Cut off piles neatly and squarely at el evations as indicated. Provide sufficient
| engt h above cut-off elevation so that part damaged during driving is cut off.
Do not cut tendons or other reinforcenent which will be used to tie pile caps to
pile.

.11 Renove cut-off lengths fromsite on conpletion of work.
3.5 DRI VI NG TOLERANCES
.1 Pile heads to be within 75 mm of |ocations as indicated.

3.6 CBSTRUCTI ONS

.1 Piles to be driven to bedrock. Piles driven to boul ders not acceptabl e. Bedrock
el evations to be determ ned from borehol e data.

3. 7 REPAI R/ RESTORATI ON

.1 Pull out rejected piles and replace with new piles.

.2 No extra conpensation will be made for renoving and replacing or other work nade
necessary through rejection of defective piles.

3.8 PROTECTI ON

.1 Prot ect adjacent structures, services and work of other sections fromhazards due
to pile driving operations.

.2 Arrange sequenci ng of pil e driving operations and net hods such t hat no damage occurs
to adjacent existing structures. |If damaged, renmedy damaged itens to restore to
original or better condition at own expense.
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PART 1 - GENERAL

1.1 RELATED SECTI ONS

.1 35 51 24 — Float Installation.
.2 03 05 10 — Concrete General

.3 03 37 26 — Underwater Pl aced Concrete
1. 2 MEASUREMENT FOR PAYMENT

.1 Supply, Preparation, and driving of steel pipe piles acceptably incorporated into
work will be paid by theunit. Includinginthis work will be the pile splices and
supply and installation of pile shoes and Guide Piles.

.1 Included in this biditemw ||l be the Underwater placed Concrete specified
under section 03 27 26.

.2 Actual number and lengths of piles installed: established by Departmnental
Representative frompiling records.

.3 Supply and I nstal |l ati on of Cathodic Protectionwi |l be includedinthelunp sumbid
price under this contract. Cathodic Protection shall be installed at the | ocations
shown on the plans, or as directed by the Departnental Representative.

1. 3 REFERENCES

.1 American Society for Testing and Materials
I nt ernati onal (ASTM
.1 ASTM A 106/ A 106M 04b, Standard Specification for Seam ess Carbon St eel Pipe
for Hi gh- Tenperature Servi ce.

.2 ASTM A 252-98(2002), Standard Specification for Wl ded and Seanl ess St eel
Pi pe Piles.

.2 Canadi an CGeneral Standards Board (CGSB)
.1 CAN/ CGSB- 1.171-98, Inorganic Zinc Coating.

.3 Canadi an St andards Association (CSA International)
.1 CSA- (40. 20/ A0. 21- 2004, General Requirenments for Rol |l ed or Wl ded St ruct ural
Quality Steel/Structural Quality Steel.
.2 CSA WA7.1-03, Certification of Conpanies for Fusion Wl ding of Steel
Structures.

CSA WA8-06, Filler Metals and Allied Materials for Metal Arc Wl ding.
CSA Wh9-03, Wl ded Steel Construction Metal Arc Welding, metric version.
CSA- Z245. 1- 02, Steel Pipe.

g b~ w
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1.4 SUBM TTALS

Provi de submttals in accordance with Section 01 33 00 - Submttal Procedures.

Product data: subnmit manufacturer's printed product literature, specifications and
dat asheet .

Submit shop drawi ngs and indicate: pile shoes, pile cap, tip reinforcenent.

Qual ity Assurance: test reports:

.1 Prior to fabrication, and, if requested, provi de Departnmental Representative
with two copies of steel producer's certificates in accordance with
ASTM A 252,

.2 Certificates: submt certificates signed by manufacturer certifying that

materials conmply with specified performance characteristics and physica
properties.

1.5 DELI VERY, STORAGE, AND HANDLI NC

.1

Deliver, store and handle in accordance with Section 01 61 00 - Commpbn Product
Requi renent s.

Deliver, store and handle materials in accordance with manufacturer's witten
i nstructions.

Del i ver new, undamaged materials to site, acconpanied by certified test reports,
with manufacturer's logo and m |l identification mark provided on pipe piling.

St orage and Protection

.1 Store and handl e pipe piling in accordance with manufacturer's witten
instructions to prevent permanent deflection, distortion or damage to
i nterl ocks.

.2 Support pipe piling on |level blocks or racks spaced not nore than 3m apart

and not nmpre than 0.60m from ends.

Wast e Managenent and Di sposal
.1 Separate waste materials for in accordance with Section0l1 74 21 -
Construction/Denolition Waste Managenent and Di sposal

.2 Di vert unused netal materials fromlandfill to metal recycling facility as
approved by Departmental Representative.

.3 Di vert unused concrete materials fromlandfill tolocal facility as approved
by Departnmental Representative.
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PART 2 - PRODUCTS

2.1 MATERI ALS

.1 Steel pipe: seanl ess, of sizes and wall thicknesses indicated, bevelled cut ends
to APl SPEC 5L, grade 3.

.2 Pi pe naterial have follow ng m ni mum properties:
.1 Yield strength: 310MPa.
.2 Tensile strength: 450MPa.
.3 El ongati on at rupture: 20% n 50nm
.4 Wel dabl e steel: to ASTM A 106/ ASTM A106M car bon equi val ent | ess than 0.55%

.3 Pi pe chemi cal composition: to ASTM A 252.

.4 Pi pe all owabl e tol erances:
.1 Deviation fromstraight |ine, specified dianmeter, wall thickness and
Qut - of -roundness on body of pi pe and at pi pe ends to conformto APl SPEC 5L.
.2 Pi pe to be checked for deviations before leaving mll.
.3 Pile length: plus or mnus 18m

.5 Pile tip reinforcenent: to CSA-(40. 20/ 40. 21, Grade 300W

.6 Pile driving shoes: to CSA-40. 20/ 40. 21, Grade 300W

.7 Steel pile caps: to CSA-A0. 20/ 40.21, G ade 300W

. 8 Wel di ng el ectrodes: to CSA W8 seri es.

.9 Concrete: in accordance with Section 03 30 00 - Cast-in-Place Concrete.

.10 Anodes: Sacrificial Anodes to be Renode ||l Anode
No. Rm 37 FM as manufactured by Reynolds Metal Co.

PART 3 - EXECUTI ON

3.1 MANUFACTURER S | NSTRUCTI ONS

.1 Conpl i ance: conply with manufacturer's witten recommendati ons or specifications,
i ncl udi ng product technical bulletins, handling, storage and installation
instructions, and datasheets.

3.2 FABRI CATI ON

.1 Pipe pile splicing will be required.

.2 Al l owabl e t ol erance on axi al alignment to be 0.25%as nmeasured by 3mstrai ght edge.
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.3 Al l owabl e devi ation fromstraight |ine over total |l ength of fabricated pile to be
50mMm
.4 Renove piles which are not within required tol erances

and replace at no additional cost to the contract.

.5 Install pile tip reinforcenent, driving shoes as indicated.
.6 Repair defective wel ds as approved by Departnental Representative.
.1 Repairs: to CSA W9.
.2 Unaut hori zed wel d repairs nay be rejected.
.7 Repai r damaged exterior protective coating of piles.
. 8 The Contractor shall be responsible to rempove all Foreign materials and water from

within the entire length of the pile, at no cost to the Contract.
3.3 | NSTALLATI ON

.1 Install piling in accordance with Section 31 61 13 - Pile Foundations, Genera
Requi renent s.

.2 | f approved by Departnental Representative, splice piles in place during
installation by welding.
.1 To prevent distortion, tack opposite points first and then wel d opposite
secti ons.
.2 Make splice by conplete joint penetration groove wel ds as indicated on shop
dr awi ngs.
.3 Performinternal visual inspection of steel pipe, joints and base prior to placing
of concrete.
.1 Ensure pipe inside is free fromforeign matter.
.4 Install concrete in accordance with Section 03 30 00 - Cast-in-Place Concrete.
.5 Fill steel pipe pile with concrete using nethods tolimt free fall and to prevent
segregation. Ensure adequate vibration to conpletely fill cross section of pipe.
.1 Ensure adequate vibration to conpletely fill cross section of pipe.
.6 Set dowel s in concrete in accordance with details as indicated.
.1 Secure until concrete is set.
.7 Install pile caps as indicated.
. 8 Install driving shoes during as part of field work.
3.4 VELDI NC

1 Wl d to CSA Wh9.
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.2 Wel ding certification of conpanies: to CSA W7. 1.

.3 Wel ding certification of conpanies welding steel reinforcing bars placed in
rei nforced concrete: in accordance with CSA W86.
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