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PART 1 - GENERAL

1.1 RELATED WORK .1 Section 31 62 16 Steel Sheet Piling.

1. 2 REFERENCES 1 American Society for Testing and Materials
| nt ernati onal ASTM
.1 ASTM A 252-98 2002, Standard
Specification for Wl ded and Seam ess St eel
Pi pe Piles.
.2 ASTM A 307-04, Standard Specification
for Carbon Steel Bolts and Studs, 60,000 PSI
Tensil e.
.3 ASTM A 325M 05, Standard Specification
for Structural Steel Bolts, Steel, Heat
Treated 830 Mpa M ninmum Tensil e Strength
[ Metric].
.4  ASTM A 490M 0O4a, Standard
Specification for H gh-Strength Steel Bolts,
Classes 10.9 and 10.9.3 for Structural Steel
Joints [Metric].

.2 Canadi an St andards Associ ation (CSA

I nt ernati onal)

1 CAN/ CSA- A40. 20/ 40. 21- 2004, GCeneral

Requi rements for Rolled or Wel ded Struct ural

Quality Steel/Structural Quality Steels.

.2 CAN CSA- S16-01, Consolidated (Consists

of the CAN CSA-S16-01, along with S16S1-05

and Updates # 1 and # 2 to CAN CSA-S16-01).
1 CAN/ CSA-S16-01, Limt States
Design of Steel Structures.

.3 CSA WA7.1-03, Certification of

Conpani es for Fusion Wl ding of Steel

Structures.

.4 CSA WI8-01(R2006), Filler Metals and

Allied Materials for Metal Arc Wl ding.

.5 CSA Wh9- 03, Wel ded Steel Construction

(Metal Arc Welding) (nmetric version).

1.3 SHOP DRAI NGS .1 Provi de submttal s i n accordance wi th Secti on
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.2
.3
.4
1.4 DESI GN CRI TERI A 1
1.5 PROTECTI ON 1
1. 6 MEASUREMENT FOR 1

PAYMENT

PART 2 — PRODUCTS

2.1 MATERI ALS .1

01 33 00 - Submttal Procedures.

Product Data: submt manufacturer's printed
product literature, specifications and

dat asheet .

21 | ncl ude product characteristics,
performance criteria, and limtations.

Submt shop draw ngs and indicate foll ow ng
itenms (in conjunction with Section 1.4 of 31
62 16.

1 Mat eri al .

.2 Anchorage, field control and alignnent
met hods.

Desi gn paraneters.

Tol erance for driving pile.

Renmovabl e nenbers.

Al ternatives

Equi prrent .

~No orbhWw

Tenpl ate subnittal s and design to be stanped
by a Professional Engineer registered or
licensedtopracticeinthe Province of Prince
Edward I sl and.

Design tenplates to safety withstand
foll ow ng | oads:

1 Lateral loads to firmy hold pile in
positi on when dri ving.

Protect tenplates from damage. Repair
damage to tenplates arising from operations
to satisfaction of Departnental
Representative at no extra cost.

No neasurenment will be made under this
section. No paynent will be nade.

Steel Sections: to CAN CSA-640. 20 and
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CAN CSA-640. 21, Type 350W

.2 Steel Plates: to CAN CSA-640. 20 and CAN CSA-
640.21, Type 300W

.3 Wel ding materials: to CSA W9.

.4 Bolts, nuts and washers: to ASTM A 325M

PART 3 - EXECUTI ON

3.1 FABRI CATI ONS 21 Fabricate structural steel for tenplates in
accordance wi t h CAN CSA- S16 and appr oved shop
dr awi ngs.

.2 Wel di ng in accordance with CSA Wh9.

.3  Welding conpanies shall be qualified under
provi si ons of CSA W7. 1.

3.2 PCSI TI ONI NG 1 Position and hold tenplate in [ocation to
receive piles with an accuracy which wl|
ensure piles are within tol erances specified
in submttals.

.2 Secure tenplates to vertical piles in
accordance with shop draw ngs.

3.3 REMOVAL COF .1 Avoi d damage to piling when renoving
TEMPLATES t enpl at es.

.2 When instructed by Depart nental
Representative, renove tenplates from
Project site.

END OF SECTI ON
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PART 1 - GENERAL
1.1 Description of
Wor k This Section includes but is not limted to
the fol |l ow ng:
.1 All  normal renovals as required to

1.2 Related Wrk

1.3 Subm ssi ons

1.4 Protection

conpl ete the work.

.2 The renoval of existing steel sheet
pile breakwater shown in plan and
section on S01, as indicated. Included
is the renoval of steel sheet piling,
wal e systens, tie rods and connectors,
ti mber wheel guards and spacers, nooring
cleats and bollards, concrete deck and
anchor walls, |adders, fenders, all
buried creosote tinber and steel wharf
structures contained wthin breakwater
buried utilities, sandstone and gravel
fill, and ot her m scel | aneous
materials. Al steel sheet piles nust
be fully renoved or cut as indicated.

.3 Renoval and rel ocation of exi st
shorel i ne ar nmour protection as
i ndi cated on the draw ngs.

.4 Renoval and reuse of inland existing
| aydown area sandstone fill and/ or
sel ect borrow

.5 Al creosote tinber to be renoved and
di sposed of off-site.

.6 Al tinber, concrete, steel and other
construction or debris type materials
to be renoved and di sposed of off-site.

Refer to Section 01 33 00 for Shop
Dr aw ng/ Subm ssi on requi renents.

Provi de nethodology for carrying out the
denolition and renoval of work

Any har bour structures i ncl udi ng t he
existing berlin wall wharf (structure 406)
are not permtted to be used or |oaded. Nor
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are materials are to be placed or stored on
the existing structure.

.2 Prevent novenent, settlenent or damage of

adj acent structures. Provi ded bracing and
shoring as required.

1.5 Measurenent

For Paynent 21 Sitework, denolition and renovals wll be
measured in accordance with Section 01 29
00.
PART 2 - PRODUCTS Not appli cabl e.

PART 3 - EXECUTI ON

3.1 Preparation .1 Verify W th Depart ment al Representati ve
itens designated for renoval and itens to be
preserved.

.2 Locate and protect wutility lines and all
buried wutilities. Preserve in operating

condition active utilities traversing site.

.3 Provide tenporary power and lighting as
required.
3.2 Renoval 21 Renove itens indicated.

.2 At end of each day's work, leave work in
safe condition so no part is in danger of
toppling or falling.

.3 Protection  of the east br eakwat er i's
paramount so renoval of the west breakwater
is to be perforned in such a manner as to
assure the sane.

END OF SECTI ON
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PART 1 - GENERAL

1.1 Description

1.2 Reference Standards .

1.3 Related Wrk

1.4 Measurenent
For Paynent

PART 2 - PRODUCTS

2.1 Products

PART 3 - EXECUTI ON

This section specifies requirements for
excavating above chart datum trenching and
backfilling for concrete anchor wal |,
underground infrastructure and tie rods.

ASTM D698- 12E1, Laboratory Conpaction
Characteristics  of Soi | Using Standard
Effort (12,400 ft-1bf/ft) - Method C

AASHTO T99- 15, Moisture-Density Relations of
Soils Using a 5.5-Ib. Rammer and a 305mm
Dr op.

Section 35 20 23 Underwater Excavation and
Site Preparation.

Section 35 31 23. 13 Rubbl enbund Br eakwat er.

Wrk performed under this Section wll be
i nci dent al to work involved in other
sections of this specification.

Sandstone fill in accordance wth PEI
Department of Transportation, Infrastructure
and Energy (DOTIE) Specifications for Select
Borrow or suitable on site material approved
by a Geotechnical Engineer registered or
licensed in the Province of Prince Edward
| sl and.

Granul ar surface material in accordance w th
Section 32 11 23.
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3.1 Site Preparation 1

3.2 Stockpiling 1

3.3 Excavation .1

3.4 Backfilling 1

Renove obstructi ons, ice and snow, from
surfaces to be excavated wthin linmts
i ndi cat ed.

Stockpile fill materials in areas approved
by Departnental Representative. St ockpi l e
granular materials in mnner to prevent
segregati on.

Excavate to lines, grades, elevations and
dimensions indicted or as directed by
Depart ment al Representati ve.

Di spose of surplus and unsuitable excavated
material in approved |ocation off site.

Do not obstruct flow of surface drainage or
nat ural wat er cour ses.

St ockpil e sui table excavat ed material s
required for backfill for behind SSP wall in
approved | ocati on.

Di spose of surplus and unsuitable excavated
fill/soil materials on site as per Appendi X
B

Do not proceed with backfilling operations
unti | Depart ment al Representati ve has
i nspected and approved installations.

Areas to be backfilled nust be free from
debris, snow, ice, water and frozen ground.

Do not use backfill material which is frozen
or contains ice, snow or debris.

Backfilling around installations:

.1 Pl ace bedding and surround naterial as

speci fied el sewhere.

.2 Place material by hand under, around,

and over installations until 300 mm of
cover is provided. Dunpi ng materi al
directly on installations will not be
permtted.
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.5 Place backfill material in uniform |ayers
not exceeding 150 mm in thickness up to
subgrade elevation or top of trench.
Conpact each |ayer before placing succeeding

| ayer.

. 6 Conpact common backfill and sandstone fill
mat eri al s:
.1 In all areas, conpact to a m nimum 100%

of St andard Proct or maxi mum  dry
density, maxinmum density ASTM D698,
AASHTO T99, Method C

.7 No fill shall be placed against SSP wall or
adj acent berling wall panels or tinber
| agging until the tie rods are installed and
ti ght ened. Fill wll be brought up evenly
along the length of wall.

.8 Initial fill placenent activities to be
scheduled during Ilow tide periods to
mnimze the anmount of fill to be placed

directly in water.

.9 Filling below the chart datum (L.N.T.) may
be carried out by the sinple end dunping
process. Do not allow |arge pieces, which
will not render good consolidation and
conpaction to enter the work.

.10 Commence infill above the chart dat um
(L.N.T.) as soon as possible with maxinum
300 mm layers. Bring each layer to its
required degree of conpaction before the
next layer is placed. Wen wusing hand
operated tanping devices, deposit backfil
material in uniformlayers not exceeding 100
mm | oose t hi ckness.

.11 Conpact using approved nechanical tanping
devices, or by hand tanping to achieve
speci fi ed conpacti on. Take care when
conpacting near Berlin walls to prevent
di sturbance of the Hpiles and wall panels.

END OF SECTI ON
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PART 1 - GENERAL
1.1 Related Wrk 1 Section 01 33 00 for Shop
Dr awi ngs/ Subm ssi ons Requirenents.
.2 Section 31 23 10 — Excavating, Trenching and
Backfilling.
.3 Section 35 31 23.13 — Rubbl emound
Br eakwat er .
1.2 References 1 ASTM D4632-15A, Standard Test Method for
Grab Breaking Load and Elongation of
CGeotextil es.
.2 CAN CGSB- 4. 2 No. 4. 2- MB7, Textile Test
Met hods.
.3 CAN CGSB- 148.1 No 14- M3, Methods of Testing
Ceotextil es and Geonenbr anes.
.4 ASTM D4751-16, Determ ning Apparent Opening

1.3 MIIl Certificates .1

1.4 Approval .1

1.5 Measurenent

For Paynent .1

Si ze of a Geotextil e.

At least two (2) weeks prior to start of
wor k,  furnish Departnental Representati ve
W th copi es of mll t est data and
certificate that filter fabric delivered to
job site neets requirenents of this section.

btain witten approval of Depart nent al
Representative for filter fabric Dbefore
installation of material in work.

Filter fabric will be measured in accordance
with Section 01 29 00.
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PART 2 - PRODUCTS

2.1 WMaterials 1 Synt hetic fiber: rot proof, unaffected by
action of oil or salt water and not subject
to attack by insects or rodents.

.2 Fabric: nonwoven pol yest er and/ or
pol ypr opyl ene fabric.

.3 Seans: | apped in accor dance W th
manuf acturer's reconmendati ons.

.4 Physi cal properties: to ASTM D4533,
CAN/ CGSB-4.2 No.4.2, CANCGSB-148.1 No 14
and ASTM D4632; ASTM D4491

Tensile Strength 1330 N

Tear Strength 500 N

El ongation at break 50 - 100%

Filtration Opening Size = 50-250 um

Permittivity = 1.00 sec™?!

b wWNEF

PART 3 - EXECUTI ON

3.1 Placing
Filter Fabric .1 Place filter fabric on prepared surface
| oosely fromtop of the slope to the bottom
allowing fabric to conform easily to
contours of the sl ope.

.2 Al'low one (1) metre of fabric for
overl apping and anchoring purposes, 700 mm
at the top and 300 mm at the bottom of the

sl ope.
.3 Longi tudinal seans wll have a mninmm of
600 mm overlap and will be pinned every 450

mm wi th securing pins.

.4 Anchor top of fabric at 1 netre intervals
with 15mm dianmeter steel rods 600 mm in
| ength. Anchor bottom of fabric by folding
fabric and placing fill on top.

.5 No equi pnment will be permtted on fabric.
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. 6 | nst al | geotextile al ong r ubbl emound
breakwater and behind |lagging panels of
existing berlin wall structure as indicated
on the draw ngs.

7 Install geotextile at end of existing berlin
wal | structure full height as required to
pr event | oss of fill mat eri al behi nd

exi sting Structure 406.

END OF SECTI ON
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PART 1 - GENERAL

1.1 Related Wrk .1

1.2 Submni ssions .1

1.3 Existing Sub-

Surface Conditions .1

1.4 Protection .1

1.5 Scheduling of Wrk .1

1.6 Delivery, Storage

And Handl i ng .1

Section 01 33 00 Shop Draw ngs/ Subm ssions
requirenents.

Section 31 62 16 Steel Sheet Piling.

Met hodol ogy:

.1 Provi de nethodol ogy including type of
pile driving equipnent to carry out the
wor K.

.2 Provi de subm ssions in accordance wth
Section 01 33 00.

Sub- surface i nvestigation reports are
appended to the specifications. Relevant
borehol e | ogs are included on the draw ngs.

Notify t he Depart nent al Representati ve
i mredi ately if subsurface conditions at site
differ fromthese indicated.

Protect public and construction personnel,
adj acent structures and work of ot her
sections from hazards attributes to pile
driving operations or any other operations.

Submit schedul e of planned sequence of pile
driving to Departnental Representative for
review, not less than two (2) weeks prior to
commencenent of pile driving for structure.

Protect piles fromdamage due to excessive
bendi ng stresses inpact, abrasion or other
damages during storage and handl i ng.

Repl ace damaged piles to the satisfaction of
t he Departnental Representative.
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PART 2 - PRODUCTS

2.1 Materials .1

PART 3 - EXECUTI ON

3.1 Equi pnent

Requi renent s 1

Provi de equi prent of sufficient capacity to

handle full length piles wthout cutting and
splicing. Supply or fabricate full Ilength
pi | es.

Pile lengths indicated are based on |engths
estimated to remain in conpleted structure,
plus a 1.0 netre cut-off all owance.

Do not splice piles wi t hout witten
perm ssion of Departnental Representative.
When permtted, provi de details for
Departmental Representative review Design
details of splice to bear dated signature
stanp of professional engineer registered or
licensed in the Province of Prince Edward
| sl and, Canada.

Wl ding materials: to CSA W8.1

Equi prent i nformati on: pri or to
commencenent of pile installation operation

submt to Departnental Representative for
revi ew, details of equi pnent for
installation of piles. For inpact hammers
gi ve manufacturer's nane, type, rated energy
per blow at normal working rate, nass of
striking parts of hamrer and mass of driving
cap.

Hamrer :

.1 Supply a hamer of suitable size to
advance the plies to achieve necessary
bedrock penetration and tip elevation
Hpiles shall be driven with a hamrer
rated to deliver approximately 350
joules per square cm of steel cross
sectional area. The hamer selected
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will be of sufficient energy so as not

to damage the piles.

When required penetration S not
obtained by use of hamers conplying
W th m nimum  requirenents, ei t her

provide |larger hammer or take other
nmeasures, acceptable to Departnental
Representati ve. Drop hammers are
permtted. Replace all piles damaged
due to over driving at no additional
cost to the Contract.

.3 Leads:

.1

.2

Construct pile driver leads to provide
free novenent of hammer. Hold leads in
position at top and bottom wth guys,
stiff braces, or other neans reviewed
by Depart nent al Representati ve, to
ensure support to pile while being
driven.

Lengt h: except for piles driven through
wat er, provide length of |eads so that
use of a follower is unnecessary.

Swing leads: firmy guy top and bottom
to hold pile in position during driving
operation. Method to be reviewed by
Depart ment al Representati ve.

.4 Fol | ower s:

3.2 Preparation

.1

VWhen permtted, provide followers of
such size, shape, length and mass to
permt driving pile in desired |ocation
to required depth and resistance.
Provide followers with socket or hood
carefully fitted to top of pile to
mnimze loss of energy and prevent
damage to pile.

1 Verify conditions at pile locations are

adequate to support pile driving operations.
Make provision for access and support of
pile driving equi pment during performnce of

wor K.
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3.3 Field Quality

Control and Field
Measur enent .1 Measur enment :

.1 Mai ntain accurate records of driving
for each pile, including:
.1 Type and make of hammer, stroke or
rel ated energy.
.2 Oher driving equipnment including
driving cap and cushi on.
.3 Pile size and length, |ocation of
pile in pile group, | ocation or
desi gnation of pile group.
.4 Sequence of driving piles in
group.
.5 Nunber of blows per netre for
entire length of pile and nunber per
bl ows per 25 mmfor last 300 mm
.6 Final tip and cut-off elevations.
.7 Oher pertinent information such
as interruption of continuous driving,
pi | e damage.
.8 Record elevation taken on adjacent
piles before and after driving of each
pile.

.2 Provi de Departnental Representative with an
electronic copy of records in PDF file
format.

3.4 Driving .1 Use driving caps to pr ot ect piles.
Rei nforce piles heads if necessary. Pil es
wth damaged heads, as det er m ned by
Depart ment al Representati ve, will be
rej ect ed.

.2 Hold piles securely and accurately in
position while driving.

.3 Del i ver hammer blows in direct axis of pile.

.4 Re-drive piles |lifted during driving of
adj acent piles.

.5 Use of water jet:

1 Water jetting is not permtted.
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3.5 Driving Tol erances

3.6 Qbstructions

Cut off piles neatly and either squarely or
at an angle at el evations indicated.

Renove cut - of f | engt hs from site on
conpl eti on of work.

Installation of each pile will be subject to
accept ance by t he Depart nent al
Representati ve.

Drive steel sheet piles to mninmum bottom
el evati on as shown on the draw ngs.

Pile heads nust be within 50 mm of | ocations
i ndi cat ed.

Piles nmust not be nore than 2% of |ength out
of alignnent.

Renove all obstructions form the surface
prior to installing piles and install piles
to t he speci fi ed dept h and/ or pile
resi st ance.

Were an obstruction is encountered that
causes sudden and unexpected change in
penetration resistance or deviation from
speci fi ed t ol erances, advi se t he
Departnental Representative and submt for
their review the proposed nethod(s) for
achi evi ng speci fi ed penetrations and
t ol er ances. I ncorporate review comments in
the proposed nethod(s) and proceed with the
wor K.

Consideration will be nade for additional
conpensation for non-native material and or
situations that are encountered under the
surf ace, over and above what could be

reasonabl y anti ci pat ed from soils
i nformation avai |l abl e and causes
del ays/additional <costs in piling. Each
case will be reviewed and approved by the

Departmental Representative by nmeans of the
RFlI process.
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3.7 Danmaged or
Def ective Piles 21 Renove rejected pile and replace with a new,
and if necessary, a longer pile.

.2 No extra conpensation wll be nmade for
removing and replacing or other work nmade
necessary through rejection of a defective
pile.

3.8 Penetration 1 Protect adjacent structures, services and
work of other section from hazards due to
pile driving operations.

END OF SECTI ON
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PART 1 - GENERAL

1.1 Work

1.2 Related Work

1.3 Measurement
For Payment

1.4 References

This section describes the work necessary
to place granular surface “Class A” (as
per PEl DOTIE Specifications (latest
edition)), granulars as shown on the
drawings and as indicated in the
specifications. It includes all labour,
equipment and material necessary to
execute the work.

Refer to Section 31 23 10 Excavating,
Trenching and Backfilling.

Granular surface will be measured in
accordance with Section 01 29 00.

ASTM C 117-13, Standard Test Method for
Material Finer Than 0.075 mm Sieve in
Mineral Aggregates by Washing.

ASTM C 131-14 (No. 200), Standard Test
Method for Resistance to Degradation of
Small-Size Coarse Aggregate by Abrasion
and Impact in the Los Angeles Machine.

ASTM C 136-06, Standard Test Method for
Sieve Analysis of Fine and Coarse
Aggregates.

ASTM D 698-12e2, Standard Test Methods for
Laboratory Compaction Characteristics of
Soil Using Standard Effort (12,400ft-
Ibf/ft3 (600kN-m/m3)).

ASTM D 1557-12el, Test Method for
Laboratory Compaction Characteristics of
Soil Using Modified Effort (56,000ft-
Ibf/ft3 (2,700kN-m/m3)).
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PART 2 - PRODUCTS

2.1 Materials

ASTM D 1883-14, Standard Test Method for
California Bearing Ratio of Laboratory
Compacted Soils.

ASTM D 4318-10el, Standard Test Methods
for Liquid Limit, Plastic Limit and
Plasticity Index of Soils.

PEl Department of Transportation,
Infrastructure and Energy General
Provisions and Contract Specifications for
Highway Construction (latest edition).

Granular Surface: Material to meet the
Tfollowing requirements:

-1 Crushed stone or gravel consisting of
hard, durable, angular particles,
free from clay lumps, cementation,
organic material, frozen material and
other deleterious materials.

.2 Class "A" granular fill gradation
will be within following limits:

ASTM SIEVE % PASSING BY
SIZE MASS
31.5 mm 100
25.0 mm 95 — 100
12.5 mm 50 — 83
4.75 mm 30 — 60
1.18 mm 15 — 40
0.600 mm 1 - 32
0.300 mm 5 - 22
0.075 mm 3 -9
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PART 3 - EXECUTION

3.1 Inspection of
Underlying Fill -1 Do not place granular surface until
finished sub-grade surface is inspected
and approved by Departmental
Representative.

3.2 Placing -1 Before and after placing granular surface,
provide a table of cross section
elevations at 15 metre intervals showing
the design and as constructed elevations,
demonstrating that the surfaces are not
uniformly high or low and within grading
tolerance.

.2 Place material only on a clean unfrozen
surface, properly shaped and compacted and
free from snow and ice.

.3 Place using methods which do not lead to
segregation or degradation of aggregates.

4 Place material to full width in uniform
layers not exceeding 100mm compacted
thickness.

.5 Shape each layer to a smooth contour and
compact to specified density before
succeeding layer is placed.

3.3 Compacting 21 Compact to density not less than 98%
maximum dry density In accordance with
ASTM D698.

.2 Shape and roll alternately to obtain a
smooth, even and uniformly compacted base.

.3 Apply water as necessary during compacting
to obtain specified density. If material
i1s excessively moist, aerate by scarifying
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.4
3.4 Finish Tolerances 1
.2
3.5 Maintenance 1

with suitable equipment until moisture
content 1s corrected.

In areas not accessible to rolling
equipment, compact to specified density
with approved mechanical tampers.

Finished surface shall be within plus or
minus 10 mm of established grade but not
uniformly high or low.

Correct surface irregularities by
loosening and adding or removing material
until surface is within specified
tolerance.

Maintain finished surface in a condition
conforming to this section until
acceptance.

END OF SECTION




