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Section 1, Excavation

1.1 General

This specification is for the removal of all material necessary for the construction of the Work as
shown on the Drawmgs and as determlned by the Consultant %eeavanenshatkatsmnetude,—bat

mateHaI&Excavatlon shaII also |ncIude but not be I|m|ted to malntalnlnq the stabllltv of slopes

fills and existing structures; designing, constructing and maintaining temporary access berms,
cofferdams, dikes and channel diversions; the protection and maintenance of excavations; water
management including dewatering, storage, transport, disposal, testing, treatment, and/or
release; and disposal of excess excavated materials.

The Contractor shall maintain the integrity and stability of excavations at all times. Safety and
compliance with the Occupational Health and Safety Act and Regulations thereunder, shall be an
integral part of all aspects of the Work. The Contractor shall immediately provide the Consultant
with any documentation required by Occupational Health and Safety Act and Regulations upon
request.

The Contractor shall provide acceptable provisions for the control and management of water
and/or ice at all times. Water removed from excavations shall be managed in compliance with all
environmental requlations by discharging it into settlement tanks or ponds; hauling and disposing
offsite; testing, treating and releasing; and/or other methods acceptable to the Consultant. A
water management plan for the dewatering, storage, transport, disposal, testing, treatment, and/or
release of water shall be included in the Contractor's ECO Plan.

Excavation elevations and dimensions shown on the Drawings shall be considered approximate
only. The Consultant and the Department may require changes in final elevation and/or
dimensions of excavations based on actual site conditions.

For projects in which the existing asphalt concrete pavement (ACP) surfaces are to be retained,
the Contractor shall provide protection acceptable to the Consultant of the ACP during excavation,
trimming, or other construction activities. Protection of the existing ACP will be considered to be
incidental to the Work and no separate or additional payment will be made. Any damage to the
ACP caused by the Contractor’s operations shall be repaired at his expense and to the satisfaction
of the Consultant.

The Contractor shall backfill all excavations after foundation and substructure components are
acceptably constructed to the design elevations shown on the Drawings and with materials
acceptable to the Consultant. Where no design elevation is shown, the excavation shall be
backfilled to the original ground surface or streambed, or as determined by the Consultant.
Backfilling of excavations shall be completed and will be paid for in accordance with Section 2,
Backfill. All costs associated with excavations made by the Contractor that are not shown on the
Drawings or required by the Consultant and the Department shall be backfilled at his expense to
the satisfaction of the Consultant.
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Section 1, Excavation

1.2 Clearing

Clearing required for the completion of the Work will be considered incidental to the Work, and no
separate or additional payment will be made.

1.3 Culvert and Bridge Structure Foundations

Excavated surfaces for culvert and bridge structure foundations shall be free of loose material,
cleaned and cut to a surface condition acceptable to the Consultant. Seams contained within
excavated surfaces that are determined by the Consultant to be unacceptable, shall be cleaned
out, filled, and compacted with backfill material acceptable to the Consultant.

When excavated surfaces for culvert and bridge structure foundations are determined
unacceptable by the Consultant, the Contractor shall continue the excavation to the elevation and
dimensions determined by the Consultant and the Department. The excavation shall then be
backfilled to the extents determined by the Consultant and the Department as shown on the
Drawings and in accordance with Section 2, Backfill.

1.4  Femporary—Access—Berms,—Cofferdams—and—DikesTemporary Access Berms,

Cofferdams, Dikes and Channel Diversions

1.4.1 General

Standard Specifications for Bridge Construction — Edition 17, 2020 including AMC B025 & B026 1-2
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Section 1, Excavation

The Contractor shall design, construct, maintain _and remove temporary access berms,

cofferdams, dikes and channel diversions necessary to complete the Work.

The Contractor’'s design of temporary access berms, cofferdams, dikes and channel diversions
shallinclude, but is not limited to, access roads, water and/or ice flows, height of temporary access
berm, cofferdam and dike elevations, channel diversion dimensions and grade, geometry,
materials, and anticipated equipment surcharge.

Temporary access berms, cofferdams, dikes and channel diversions shall isolate instream
construction activities and eliminate the flow of water through the construction area. The
temporary access berms, cofferdams, dikes and channel diversions shall be installed and
removed in a controlled manner to minimize the disturbance to the channel and banks.

The Contractor shall complete all Work in accordance with Subsection 1.2.16, Environmental
Management, of the General Specifications and Specification Amendments for Highway and
Bridge Construction. The Contractor's water management plan shall include provisions for the
installation, maintenance, and removal of temporary access berms, cofferdams, dikes and
channel diversions.

The Contractor shall establish a weather and stream flow monitoring protocol that can provide
advance warning of impending water and/or ice flows.

The Contractor shall test all temporary access berm, dike and channel diversion materials to
confirm assumed design material properties. The Contractor shall provide material test reports
to the Consultant upon request.

The Contractor _shall submit _design notes, drawings, construction sequencing, and water
management plan, of proposed temporary access berms, cofferdams, dikes and channel
diversions to the Consultant for review and acceptance a minimum of 3 weeks prior to the
commencement of the Work. The design notes, drawings and construction sequence will be
considered Professional Work Products and shall be authenticated by a Professional Engineer
licensed to practice in the Province of Alberta and validated by a Responsible Member, in
accordance with APEGA requirements. The water management plan shall be authenticated by a
qualified professional in accordance with Subsection 1.2.16, Environmental Management, of the
General Specifications and Specification Amendments for Highway and Bridge Construction.
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Section 1, Excavation

The design notes, drawings, construction sequencing and water management plan will be
reviewed by the Consultant solely to ascertain general conformance with Contract requirements.
The Consultant’s review and acceptance shall not be considered as relieving the Contractor of
the responsibility for completing the Work in accordance with Contract requirements.

1.4.2 Pre and Post Construction Channel Surveys

Prior to construction of temporary access berms, the Contractor shall complete a detailed
elevation survey (3 m grid or finer) of the channel banks and streambed. The extent of the
detailed elevation survey shall include any proposed access roads along the channel banks,
footprint of the temporary access berm extending 12 m upstream and 48 m downstream for the
full width of the channel.

The accuracy of the detailed elevation survey shall be £100 mm vertically and £250 mm
horizontally.

The channel banks and streambed shall be restored in accordance with Subsection 1.4.8, Site
Restoration, prior to completing the post construction channel bank and streambed survey. The
Contractor shall complete a post construction survey at the same locations as the pre construction
survey within 5 days of restoration completion.

Pre and post construction survey results shall be submitted to the Consultant within 10 days of
survey completion.

1.4.3 Turbidity Monitoring and Testing

Turbidity monitoring and testing shall be carried out in accordance with the Special Provisions of
the Contract.

1.4.4 Fish Salvage

Fish salvage shall be carried out in accordance with the supplemental specifications of the
Contract.

1.4.5 Cofferdam Dewatering

Cofferdams shall be sealed to prevent the ingress of water. The Contractor shall make every
attempt necessary to obtain a dry work area prior to commencement of foundation construction.
The work area will be considered dry when the seepage rate is less than 500 mm in depth per
hour and the water can be controlled by pumps or other means to reduce the depth of
accumulated water to 75 mm in depth or less at the time of concrete placement. Dewatering
cofferdams shall be completed using means and methods acceptable to the Consultant such that
water does not flow through plastic concrete.
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Section 1, Excavation

Water removed from cofferdams shall be managed in compliance with all environmental
regulations by discharging it into settlement tanks or ponds; hauling and disposing offsite; testing,
treating and releasing; and/or other methods acceptable to the Consultant. A water management
plan for the dewatering, storage, transport, disposal, testing, treatment, and/or release of water
shall be included in the Contractor's ECO Plan. The water management plan shall be
authenticated by a qualified professional in accordance with Subsection 1.2.16, Environmental
Management, of the General Specifications and Specification Amendments for Highway and
Bridge Construction. The water management plan shall be reviewed and accepted by the
Consultant 2 weeks prior to the commencement of the Work.

When conditions are encountered which in the opinion of the Consultant and the Department
make it impracticable to dewater the cofferdam prior to placing concrete, construction of a
concrete cofferdam seal below the elevation of the bottom of the foundation may be required.
The concrete cofferdam seal shall be placed by tremie method such that water does not flow
through plastic concrete. No separate or additional payment will be made for the concrete
cofferdam seal unless it is specified on the Drawings, in which case it will be paid for at the unit
price bid for the class of concrete specified.

1.4.6 Cofferdam Bracing

No cofferdam bracing shall be left in the completed Work without the written acceptance of the
Consultant and the Department.

1.4.7 Removal-of Temporary-Access Berms—Cofferdams-and-DikesRemoval of Temporary

Access Berms, Cofferdams, Dikes and Channel Diversions

Temporary access berms, cofferdams, dikes and channel diversions shall be removed after
completion of the Work, and in accordance with the Special Provisions of the Contract. The
Contractor shall take care not to disturb or damage the completed work in any way during removal
operations. Backfill required around the completed work shall be placed prior to removal of the
temporary access berms, cofferdams, dikes and channel diversions.

1.4.8 Site Restoration
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Section 1, Excavation

Upon removal of temporary access berms, cofferdams, dikes and channel diversions, the channel
banks, streambed, and any areas disturbed from the construction of access roads shall be
restored to the composition and elevation that existed prior to construction and the pre
construction channel survey, and in accordance with the Drawings and Special Provisions. Site
restoration will be reviewed and accepted by the Consultant based on comparison of pre and post
construction channel surveys and any other available information.

15 Disposal

Details of proposed excavated material disposal locations shall be submitted to the Consultant
for review and acceptance prior to disposing of materials.

1.6 Measurement and Payment

1.6.1 Excavation

1.6.1.1 Excavation Classification

Excavation will be classified as follows:

Structural Excavation: Excavation related to foundations and substructure components; or

Channel Excavation: Excavation carried out to improve the alignment or carrying capacity of the
stream channel.

Payment for structural and channel excavation will be at the unit price bid per cubic metre or lump
sum price basis. The prices bid shall include the cost of all labour, material, equipment, and other
items of expense necessary to complete the Work.

1.6.1.2 Payment by Unit Price

Measurement for payment of excavation will be by the cubic metre of material acceptably
excavated, measured to the nearest cubic metre.

The quantity of material paid for will be the actual volume of material excavated and placed or
disposed of, as measured from the original ground surface or streambed to the neat lines shown
on the Drawings as determined by the Consultant.

Payment will be made at the unit prices bid for “Excavation - Structural” and/or “Excavation -
Channel”’, as applicable, and will be full compensation for all labour, equipment, tools and
incidentals necessary to complete the Work as shown on the Drawings and to the satisfaction of
the Consultant.

All cost associated with the control and management of water and/or ice will be considered
incidental to the Work, and no separate or additional payment will be made.

All costs associated with maintaining the stability of slopes, fills, or existing structures will be
considered incidental to the Work, and no separate or additional payment will be made.
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Section 1, Excavation

1.6.1.3 Payment by Lump Sum

Payment will be made at the lump sum prices bid for “Excavation - Structural” and/or “Excavation
- Channel”, as applicable, and will be full compensation for all labour, equipment, tools and
incidentals necessary to complete the Work as shown on the Drawings and to the satisfaction of
the Consultant.

When the required extents of excavation are greater than originally anticipated, as determined by
the Consultant and the Department, the additional quantities of excavation may be paid for
through a negotiated lump sum price, or as Extra Work in accordance with Subsection 1.2.33.2,
Extra Work of the General Specifications and Specification Amendments for Highway and Bridge
Construction.

All cost associated with the control and management of water and/or ice will be considered
incidental to the Work, and no separate or additional payment will be made.

All costs associated with maintaining the stability of slopes, fills, or existing structures will be
considered incidental to the Work, and no separate or additional payment will be made.

1.6.2 Femporary—Access—Berms,—Cofferdams—and—DikesTemporary Access Berms,

Cofferdams, Dikes and Channel Diversions

Payment will be made at the lump sum price bid for “Temporary Access Berms, Cofferdams,

Dikes and Channel Diversions”, and will be full compensation for the design; construction;
maintenance, including the control and management of water and/or ice; removal; site restoration;
and all labour, materials, equipment, tools and incidentals necessary to complete the Work to the
satisfaction of the Consultant.

All costs associated with pre and post construction channel surveys, and excavation through the
depth of berms to access the Work including structural excavation, will be considered incidental
to the Work, and no separate or additional payment will be made.
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Section 2, Backfill

2.1 General

This specification is for the supply and placement of backfill materials necessary to complete the
Work, including but not limited to, filling excavations; constructing approach fills, embankments
and slopes, and channel banks as shown on the Drawings and as determined by the Consultant.

All materials shall be sourced and supplied by the Contractor. The Contractor shall be responsible
for royalties, processing, loading, hauling, placing, compacting, quality control testing and any
other incidentals required to supply these materials in place.

2.2 Materials

All material used for backfill, including native material, shall be of a quality acceptable to the
Consultant and shall be in a thawed state when placing and compacting and be free from rocks,
large or frozen lumps, wood, or other unsuitable material. Backfill material shall not be placed on
frozen substrate.

221 Compacted Non-Granular Material
Compacted non-granular material shall be inorganic soil such as clay. When reviewed and

accepted by the Consultant and the Department, non-granular material can be substituted with
crushed aggregate material.

Culvert clay seals shall be high plastic clay (Group Symbol CH) in accordance with ASTM D2487.

222 Crushed Aggregate Material

Where crushed aggregate material is specified, it shall consist of clean sand and gravel,
complying with the requirement of Table 2-1, Crushed Aggregate Material Requirements.

Des 2 Class 25 crushed aggregate material may be used where Des 2 Class 40 has been
specified. No separate or additional payment will be considered for the proposed substitution.
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Section 2, Backfill

Table 2-1 Crushed Aggregate Material Requirements

Metric Sieve Size Des 2 Class 40 Des 2 Class 25 Des 2 Class 20
(CGSI‘DZNSr;SP'ZM) (% Passing) (% Passing) (% Passing)
80 000 100 100 100
50 000 100 100 100
40 000 100 100 100
25 000 70-94 100 100
20 000 n/a 82 -97 100
16 000 55-85 70 -94 84 -94
10 000 44 - 74 52-79 63 - 86
5 000 32-62 35-64 40 - 67
1 250 17 - 43 18-43 20 -43
630 12-34 12-34 14 - 34
315 8-26 8-26 9-26
160 5-18 5-18 5-18
80 2-10 2-10 2-10
% fracELZJrfeascgél)weight 50+ 60+ 60+
Plasticity Index NP -6 NP - 6 NP -6
b Loss s s 5

2.2.3 Backfill Material Tests

The Contractor shall be responsible for carrying out quality control testing at the frequencies
specified in Table 2-2 Quality Control Testing Requirements. Testing shall be completed by an
independent third party testing agency that is prequalified by the Department in the category of
QA Testing Services (Grading, Base Paving).

The Contractor shall submit sieve analysis, percent fracture, laboratory/proctor density, plasticity
index testing for the applicable proposed backfill materials to the Consultant for review and
acceptance 2 weeks prior to commencement of the work. Sampling and testing shall have been
completed no more than 90 days prior to use unless otherwise reviewed and accepted by the
Consultant.
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Section 2, Backfill

Table 2-2 Quality Control Testing Requirements

Description Standard Minimum Frequency
Aggregates Tests
Sieve Analysis

ATT-25 or

Crushed Aggregate ATT-26 One per Source
Plasticity Index AA.I_SQHJO When requested by the Consultant
Percent Fracture ATT-50 One per Source
(crushed aggregate)
L.A. Abrasion AA.I_SgHgO When requested by the Consultant

Backfill Tests

Moisture Density Tests (Laboratory/Proctor)

Crushed Aggregate
(Des 2 Class 25/Class 20) ASTM D698 | One test per source
Non Granular Material | ASTM D698 | One test for each soil type

Density of Materials (Field)

Crushed Aggregate

For culvert and bridge component backfill — 3 tests

(Des 2 Class 25/Class 20) ASTM D6938 z)r:éj tthhee f}lclrrifJl IIiil‘itﬁof backfill, every 4 lifts thereafter,
Control strips shall be established for culverts and
ATT-58A bridge components on the first lift of backfill, and at
(Cérelezrz:?acslsﬁg)gregate (Control Strip | the ¥ and % height of the required backfill depth.
Method) For culverts, the controls strips shall be established
on both sides of the pipe.
For embankments and bridge components — 3
tests for: the first lift of backfill, every 10 lifts
Non-Granular Material | ASTM D6938 thereafter, and the final lift

For culvert clay seals — 3 tests for: the first lift of
backfill, every 4 lifts thereafter, and the final lift.

Notes:

(1) ATT-58A, Control Strip Method may be used for field density testing of Des 2 Class 25 or
Des 2 Class 20 when reviewed and accepted by the Consultant.

(2) Location of density testing shall be reviewed and accepted by the Consultant.

(3) Compaction monitoring shall occur on all lifts of backfill.
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Section 2, Backfill

Results of all quality control tests shall be submitted to the Consultant within 3 days of the test
being completed.

2.3 Placement

All spaces excavated and not occupied by the permanent Work shall be backfilled and compacted
with material acceptable to the Consultant and to the design elevations shown on the Drawings
or as determined by the Consultant. Where no design elevation is shown, the excavation shall
be backfilled to the original ground surface or streambed, or as determined by the Consultant.

All backfill material, regardless of type shall be placed in lifts not exceeding 150 mm in thickness
of loose material. The rate of placing the backfill material shall be such that the specified level of
compaction is achieved uniformly. Compaction of crushed aggregate and non-granular material
shall be a minimum of 95% proctor density with optimum moisture content. Compaction of
crushed aggregate and non-granular material below approach slabs shall be a minimum of 98%
proctor density with optimum moisture content.

The compaction equipment proposed by the Contractor must be reviewed and accepted by the
Consultant prior to commencement of the work.

Compaction acceptance testing shall be completed in accordance with Table 2-2, Quality Control
Testing Requirements.

Backfill material shall not be placed against any concrete component until the Consultant has
reviewed and accepted the timing of placement. Generally, backfill placement will not be permitted
until 7 days after concrete placement or the compressive strength of the concrete has obtained
75% of the required 28 day strength.

Backfill material around culverts and concrete components shall be placed simultaneously on all
sides of the culvert or concrete component. The elevation difference on any side shall not exceed
300 mm. Special precautions shall be taken to prevent any wedging action against the concrete
and the slope bounding the excavation for abutments and wingwalls. The slope shall be stepped
to prevent wedge action. Jetting of backfill material behind abutments and wingwalls will not be
permitted.

The Consultant will carry out quality assurance testing if the Contractor’'s compaction methods
and procedures are in the Consultant’s opinion not meeting the specification requirements.

2.4 Measurement and Payment
24.1 Payment by Unit Price

Measurement for payment of backfill will be by the cubic metre of material acceptably placed and
compacted, measured to the nearest cubic metre.

The quantity of backfill to be paid for will be the actual measured quantity of backfill acceptably
placed and compacted as shown on the Drawings and to the satisfaction of the Consultant.
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Section 2, Backfill

Payment will be made at the unit price or prices bid for “Backfill”, for the types of material specified,
and will be full compensation for the supply of material; placement and compaction; sampling and
testing; and all labour, materials, equipment, tools and incidentals necessary to complete the
Work as shown on the Drawings and to the satisfaction of the Consultant.

2.4.2 Payment by Lump Sum

Payment will be made at the lump sum price or prices bid for “Backfill”, for the types of material
specified, and will be full compensation for the supply of material; placement and compaction;
sampling and testing; and all labour, materials, equipment, tools and incidentals necessary to
complete the Work as shown on the Drawings and to the satisfaction of the Consultant.

When the required extents of excavation are greater than originally anticipated, as determined by
the Consultant and the Department, the additional quantities of backfill may be paid for through a
negotiated lump sum price, or as Extra Work in accordance with Subsection 1.2.33.2, Extra Work
of the General Specifications and Specification Amendments for Highway and Bridge
Construction.
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Section 3, Foundation Piles

3.1 General

This specification is for the supply and installation of plain and galvanized steel H-piles and pipe
piles, and cast-in-place concrete piles. Itincludes driven piles, drilled cast-in-place concrete piles,
drilled cast-in-place concrete/steel pipe composite piles, and associated pile capacity test
methods.

3.2 Materials
3.21 Steel Piling

Steel "H" piling shall meet the requirements of CSA G40.21 Grade 350W or ASTM A572/A572M
Grade 50.

Steel pipe piling shall meet the requirements of ASTM A252 Grade 2, except that hydrostatic
testing is not required.

Where metric dimensioned piling is specified, imperial dimensioned piling may be proposed and
submitted to the Consultant for review and acceptance. At a minimum, the proposed imperial
dimensioned piling shall have equivalent or greater section properties.

3.21.1 Mill Test Reports
Mill test reports shall be provided in English for all foundation pile components.

Mill test reports shall be submitted to the Consultant for review and acceptance 2 weeks prior to
commencement of the work.

Where mill test reports originate from a mill outside Canada or the United States of America, the
Contractor shall have mill test reports verified by a certified laboratory in Canada by testing the
material to the specified material standards, including boron content. The testing laboratory shall
be accredited by a Canadian or American accreditation body to ISO/IEC 17025 for the tests
required. The accreditation body shall be a signatory to the International Laboratory Accreditation
Cooperation Mutual Recognition Arrangement (ILAC MRA). Preparation and collection of
samples for testing shall be directed and witnessed by or completed by personnel employed by
the testing laboratory. A verification letter shall be provided by the testing laboratory that includes
accreditation documentation, applicable mill test reports, testing standards, date of verification
testing, and declaration of material compliance with Contract requirements. The verification letter
shall be signed by an authorized officer of the testing laboratory.

The Contractor shall maintain a tracking system and records for all steel piling supplied to the
project site. The tracking system at a minimum shall detail the mill test report, heat number, size,
length and dates received at the project site for each pile.

3.21.2 Galvanizing

Galvanized piling shall be galvanized in accordance with Subsection 6.2.7.3.1, Galvanizing.
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Section 3, Foundation Piles

3.2.1.3 Boron Content

The boron content of steel piling being welded shall not exceed 0.0008%.

3.2.2 Pile Concrete

The work shall be completed in accordance with Section 4, Cast-In-Place Concrete.
3.2.3 Reinforcing Steel

Reinforcing steel shall meet the requirements of Section 5, Reinforcing Steel.

3.3 Driven Piles

3.3.1 Pile Driving Equipment

Diesel or hydraulic hammers shall be used for the driving of piling. When hydraulic hammers are
proposed the Contractor shall ensure they are configured such that the stroke of the ram is visible
and measureable during driving operations to the full satisfaction of the Consultant. Vibratory
hammers may be utilized for temporary works or initial insertion of driven piles to achieve
alignment and/or support prior to driving with diesel or hydraulic hammers.

Pile driving equipment shall be sized such that piles can be driven with reasonable effort to the
specified geotechnical capacity without damaging the pile, but in no case shall the total energy
developed be less than 35 kilojoules (kJ) per blow.

Pile driving equipment shall consist of fixed leads. Hanging leads shall not be used.

A driving cap shall be provided to maintain alignment and orientation of the pile and hammer. The
driving cap shall be of adequate dimensions to allow driving the pile without trimming or reducing
the cross section of the pile.

Driving extensions will only be permitted when reviewed and accepted by the Department and
Consultant. When driving extensions are accepted for use, one pile from each group of 10 shall
be a long pile driven without extensions, and used as a test pile to determine the average capacity
of the group.

The use of gravity hammers will not be permitted except when the required pile capacity is less
than 350 kilonewtons (kN) and the Consultant determines that the gravity hammer and leads are
acceptable. Where the use of a gravity hammer is determined acceptable by the Consultant, the
Contractor shall provide the Consultant acceptable proof of its weight including the weight of the
follower.

3.3.2 Pile Driving Plan

A pile driving plan shall be submitted by the Contractor to the Consultant for review and
acceptance a minimum of 3 weeks prior to commencement of pile installation. At a minimum, the
following shall be provided in the pile driving plan:

Standard Specifications for Bridge Construction — Edition 17, 2020 including AMC B025 & B026 3-2
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Section 3, Foundation Piles

e Specifications, setup and configuration of pile driving equipment including:

o Hammer Data: Hammer type, manufacturer, model number, serial number,
maximum rated energy and range in operating energy, stroke at maximum rated
energy and range of operating stroke, ram weight, modifications;

o Details of onboard equipment capable of energy monitoring;

Striker Plate Data: weight, diameter, thickness, composition;
o Hammer Cushion Data: Manufacturer(s), area, thickness per plate, number of
plates, total thickness, and composition;
o Helmet Data: Weight, composition; and
o Pile Cushion Data: Material, area, thickness per sheet, number of sheets, total
thickness of cushion;
Driving methods, procedure and driving sequence;
Details and drawings of driving frames;
Pile driving tools and accessories;
Mill test reports;
Proposed pile number convention;
Material tracking system sample output;
Pile lengths, splicing details, and anticipated splicing locations;
Cold weather protection methods;
List of welders and proof of certification;
Weld procedures;

(0]

Hes:Water management plan for the dewatering, storage,
transport, disposal, testing, treatment, and/or release of water encountered during the
driving of open ended pipe piles, included in the Contractor's ECO Plan;
e When pile driving analysis (PDA) testing is specified in the Contract:

o PDA testing procedures;

o Identification of piles to be PDA tested;

o Schedule of PDA testing; and

o Contact information and qualifications of the independent testing agency.

If during the course of the work, the required pile set criteria and tip elevations are not achieved,
the Contractor shall revise his pile driving plan and resubmit it to the Consultant for review and
acceptance prior to any further pile driving.

The Consultant's review and acceptance of the Contractor’s pile driving plan will not relieve the
Contractor of his sole responsibility for the methods and procedures required to achieve the pile
capacity and tip elevations specified in the Contract.

A construction milestone meeting shall occur after the pile driving plan has been reviewed and
accepted by the Consultant and a minimum of 1 week prior to commencement of the work. The
Contractor’s project manager, piling subcontractor’s project manager and field superintendents
shall attend the construction milestone meeting at date, time and location acceptable to the
Consultant.
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Section 3, Foundation Piles

3.3.3 Driven Pile Installation

The Contractor shall use steel driving frames for the installation of driven piles. At a minimum,
soldier piles shall be used to secure the position of the driving frame, and be driven to a depth
sufficient to prevent displacement of the driving frame during driven pile installation. Permanent
piles shall not be used for securing the position or setting of the driving frame. Alignment
components of the driving frame shall be equal to or larger in size and/or stiffness than the
permanent piles being driven and permit the passage of piles with splice plates when required.
Solider piles shall be removed or provided in a type, location, size and length acceptable to the
Consultant such that they may remain in the completed Work.

3.3.31 Pile Driving Set Criteria and Tip Elevation Requirements

The Consultant will determine an estimated initial pile driving set criteria (blows per 250 mm) for
each foundation element using Wave Equation Analysis of Pile driving (WEAP) and the theoretical
pile driving hammer information provided in the Contractor’s pile driving plan. Provision of the
estimated initial pile driving set criteria shall not be considered as acceptance of the Contractor’'s
pile driving equipment and will not relieve the Contractor of his sole responsibility to achieve the
pile capacity and tip elevations specified in the Contract.

The first driven pile for each foundation element shall be considered a test pile. When the
foundation element contains more than 15 piles the first 2 driven piles in that foundation element
shall be considered test piles. When two test pile are required, they shall be located such that
they are at opposite ends of the foundation element in the direction of the largest dimension. Test
piles shall be driven with the same type and size of equipment to be used for the entire foundation
element and completed on the same working day. Information from the test pile installation(s)
will be used to confirm the pile design and acceptability of the pile driving equipment.

Test piles shall be driven to the estimated initial pile driving set criteria determined by the
Consultant, prior to driving any of the other piles within the foundation element. PDA testing shall
be completed on the test piles when PDA testing is specified in the Special Provisions of the
Contract. The test pile tip elevations determined by the Consultant may vary from the tip
elevations shown on the Drawings. Test piles may be up to 15% longer in length than that shown
on the Drawings.

The Consultant will review the estimated initial pile driving set criteria determined from the
estimated initial WEAP analysis based on data obtained during the test pile driving, evaluation of
actual hammer performance, and PDA testing, including re-strikes, if specified in the Special
Provisions of the Contract. Based on this review, the Consultant will then provide the Contractor
with final pile driving set criteria and tip elevations for all piles in the associated foundation element
including the test piles. The Contractor shall drive all piles to both the tip elevation and pile driving
set criteria determined by the Consultant.

Payment for test piles will be made at the same unit prices bid for driven piles, in accordance with
Subsection 3.6.1, Driven Piles and no separate or additional payment will be made.

The Contractor shall have no claim against the Consultant or the Department for any
inconvenience or delay resulting from these requirements.
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Section 3, Foundation Piles

3.3.3.1.1 Bearing Formulas

When specified in the Special Provisions of the Contract, pile driving set criteria will be determined
by the Consultant using bearing formulas. For piles driven with diesel or hydraulic hammers the
bearing formula will be as follows:

165xEXF
=—"—"  where
S+5
P = Pile service limit state (SLS) extreme load as defined on the Drawings (kilonewtons);
E = Rated energy output of hammer (kilojoules) at corresponding number of blows per minute
based on published hammer data sheet;
F = Efficiency factor = 0.8 or as determined by the Consultant; and
S = Piledriving set criteria = the average penetration (mm per blow) for the last 10 to 20 blows.

The bearing formula for piles driven with diesel or hydraulic hammers will only be applied when:

e The head of the pile is not broomed, crushed, or deformed;
e The rate of penetration is acceptable to the Consultant; and
e A driving extension is not used.

3.3.3.2 Transportation, Handling and Storage

Pile materials shall be transported, handled, and stored in a manner that prevents damage.
Loading and unloading shall be by crane, loader or other hoisting equipment acceptable to the
Consultant.

Care shall be taken in order to prevent damage of galvanized pile surfaces. Fabric slings, wood
blocking or other methods acceptable to the Consultant, shall be used to support and separate
galvanized piling when handling, hauling or storing.

3.3.3.3 Preparation of Steel Piling for Driving

Steel piles supplied with driving heads out of square shall be cut square and neat using a cutting
guide prior to commencement of the work.

Sections of steel piles with holes cut into piling sections as part of the Contractor’s rigging and
lifting procedures shall be cut at an elevation such that the holes are not incorporated into the
work or sized and installed in a location acceptable to the Consultant. Plug welding of holes will
not be permitted.

When specified in the Contract documents, pile tip reinforcement shall be installed in accordance
with Standard Drawing S-1850, Standard Steel Pile Details.

When pipe piles are to be driven closed ended, pipe pile tips shall have welded end plates
installed in accordance with Standard Drawing S-1850, Standard Steel Pile Details.
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Section 3, Foundation Piles

The Contractor shall apply permanent markings on each pile at 0.25 m intervals with a numbered
label at each 1 m interval starting from the toe of the pile. Soap stone, paint sticks or other
methods acceptable to the Consultant shall be used to apply markings to the piles. Aerosol spray
paint will not be permitted.

Prior to the commencement of driving each pile the Contractor shall submit to the Consultant, the
material tracking record for the pile to be driven.

3.3.34 Steel Piling Splices

The Contractor shall locate steel piling splices such that the final location of the splice is a below
the elevation specified on the Drawings, or a minimum of 1 m below the specified final ground
elevation, or at an elevation acceptable to the Consultant.

All welding, cutting and preparation of steel piling shall be completed in accordance with the
AASHTO/AWS Bridge Welding Code D1.5M/D1.5 and this Subsection. In the case of conflicting
requirements, the requirements of this subsection shall govern.

Steel pile splices shall be in accordance with Standard Drawing S-1850, Standard Steel Pile
Details.

Cutting of steel piles in preparation for splicing shall be completed using a cutting guide. Cuts
shall be square and neat. For steel pipe piling, methods acceptable to the Consultant shall be
used to match out-of-round piling. Weld procedures shall be developed by the Contractor and
submitted to the Consultant for review and acceptance for steel pipe pile splices where out-of-
round conditions are present.

Shielded metal arc welding (SMAW) shall be used for pile splicing. Low hydrogen filler, fluxes
and welding practices shall be in accordance with Subsection 6.2.5.1, Filler Metals & Welding
Processes.

When the ambient air temperature is below 10°C, all material to be welded shall be preheated to
100°C for a distance of 80 mm beyond the weld and shall be sheltered from the wind. When the
ambient air temperature is below 0°C, welding will not be permitted unless hoarding and heating
acceptable to the Consultant is provided.

Welding procedures, including welding procedure datasheets, shall be submitted to the
Consultant for review and acceptance a minimum of 3 weeks prior to commencement of the work
for each type of weld proposed. All weld procedure datasheets shall be approved by the CWB
and include the heat input provided for each size of weld in accordance with AASHTO/AWS
Bridge Welding Code D1.5M/D1.5. Only weld procedure data sheets that will be used shall be
submitted. Weld procedures and weld procedure datasheets will be considered Professional
Work Products and shall be authenticated by a Professional Engineer licensed to practice.
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Section 3, Foundation Piles

Tack and temporary welds will not be permitted unless they are incorporated within the final weld.
Tack welds to be incorporated into final welds shall be completed using consumables compatible
with the final weld. Tack welds shall have a minimum weld length at least 4 times the nominal
weld size and maximum weld length of 15 times the nominal weld size. Tack welds shall be
equivalent in quality to the final weld and will be subject to the same inspection and testing
requirements as final welds. Tack welds with any cracking shall be removed and the location
tested using magnetic particle non-destructive testing methods to confirm that the crack has been
completely removed prior to final welding.

Welders shall be CWB approved in the applicable category. Their qualifications shall be included
in the pile driving plan and available for examination by the Consultant upon request.

Where the upper portions of piling are specified to be galvanized, excess piling shall be removed
from the ungalvanized portion of the piling to ensure that the galvanized portion extends to the
elevation shown on the Drawings. Splicing within the galvanized portion of the piling shall be
avoided. If splicing within the galvanized portion becomes necessary, the galvanizing shall be
removed to the extent required to complete the splice in a manner acceptable to the Consultant.
The spliced areas and any other damage galvanized areas shall be metallized in accordance with
ASTM A780/A780M Method A3, MetallizingASTFM-AF80/A780M—Method-A3—Metallizing to a
thickness of 180 um and tested for adhesion. All costs associated with metallizing and testing
will be considered incidental to the Work, and no separate or additional payment will be made.

3.3.34.1 Testing of Steel Piling Splices

The Contractor shall have all welded splices visually inspected by an independent welding
inspector certified to CSA W178.2 Level Il.

For each bridge component, the Contractor shall also perform ultrasonic testing for a minimum of
20% of all full penetration welded splices in compression as determined by the Consultant.

The Contractor shall perform ultrasonic testing for 100% of full penetration welded splices in
tension as specified on the Drawings.
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Section 3, Foundation Piles

If visual inspection or ultrasonic testing of a welded splice indicates defects or potential defects,
the Contractor shall complete additional ultrasonic testing to that already specified to confirm
acceptability of the welded splice, as determined by the Consultant. If a welded splice is
determined unacceptable by the Consultant, the Contractor shall repair the welded splice at their
expense to the satisfaction of the Consultant and the Department.

If the ultrasonic testing of welded splices of a bridge component identifies defects, then ultrasonic
testing of additional welded splices for that bridge component, as determined by the Consultant,
shall be completed by the Contractor at their expense.

All ultrasonic testing shall be completed by an independent testing company certified to CSA
W178.1. Ultrasonic testing technicians shall be certified to Level 2 of Canadian General
Standards Board (CGSB).

A copy of inspection and test reports shall be provided to the Consultant for review and
acceptance within 3 days of the inspection and testing.

All costs associated with inspection and testing of splices will be considered incidental to the Work
and no separate or additional payment will be made.

3.3.35 Steel Pipe Piles

At the completion of driving open-ended pipe piles the thickness of accumulated material in the
pipe pile shall be measured and recorded by the Contractor. Upon completion of the
measurements and review and acceptance of the Consultant, the interiors shall be cleaned out
to the specified elevation. All material, either loose or adhering to the walls of the pipe piles shall
be removed to the satisfaction of the Consultant prior to installing reinforcing steel or placing
concrete. Driving of any type of piles within 3 m of a pipe pile or integral pile that contains concrete
shall not be undertaken until the concrete has been placed and cured for a minimum of 3 days.

Water removed from open ended pipe piles shall be managed in compliance with all
environmental requlations by discharging it into settlement tanks or ponds; hauling and disposing
offsite; testing, treating and releasing; and/or other methods acceptable to the Consultant. A
water management plan for the dewatering, storage, transport, disposal, testing, treatment, and/or
release of water shall be included in the Contractor's ECO Plan, and submitted with the pile driving
plan. The water management plan shall be authenticated by a qualified professional in
accordance with Subsection 1.2.16, Environmental Management, of the General Specifications
and Specification Amendments for Highway and Bridge Construction.

The Contractor shall cover all open pipe piles until concrete or backfill is placed. Coverings shall
be designed, supplied, installed, secured and maintained by the Contractor, in a manner
acceptable to the Consultant.

3.3.35.1 Reinforcing Steel
Reinforcing steel shall be fabricated, shipped, handled, stored, placed, fastened and spliced in

accordance with these specifications, Section 5, Reinforcing Steel, and as shown on the
Drawings.
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Section 3, Foundation Piles

Reinforcing steel shall be positioned and braced to achieve placement tolerances specified in
Section 5, Reinforcing Steel. Shoes or spacers shall be firmly attached to the reinforcement to
ensure the reinforcement is kept in position during concrete placement and cover requirements
are met.

Projecting reinforcing steel shall be located such that it is within a tolerance of £+ 10 mm or as
determined by the Consultant.

3.3.3.5.2 Pile Concrete

The work shall be completed in accordance with Section 4, Cast-In-Place Concrete,
Subsection 3.4.3.3, Pile Concrete, and this Subsection.

Pipe pile concrete shall not be placed until the pipe pile has been reviewed and accepted by the
Consultant. Any reinforcing required projecting from the pipe pile shall be installed and secured
prior to concrete placement.

3.3.3.6 Driven Pile Installation Tolerances

Piles shall not be driven with a variation of more than 150 mm from the horizontal position shown
on the Drawings, except for fully integral abutments the piles shall not be driven with a variation
of more than 50 mm from the horizontal position. In addition, for fully integral abutments, the
variation in position between the centre of the pile casing and centre of the pile shall not be more
than 25 mm from the horizontal position shown on the Drawings.

Piles shall be driven with a variation not exceeding more than 20 mm per metre from the vertical
alignment shown on the Drawings. Piles in exposed bents shall not be out of position by more
than 50 mm at the ground line and 25 mm in the pier cap.

At the completion of driving of each pile within a foundation element, a control elevation shall be
established on the pile by the Contractor to determine if heave has occurred after all piles for the
foundation element have been driven. Piles that heave shall be re-driven to the depth and
capacity required by the Contract or as determined by the Consultant.

If tolerances are not met, the Contractor shall make immediate changes to his piling procedures.
Any pile out of the specified tolerance shall be corrected at the Contractor's expense to the full
satisfaction of the Consultant.

3.3.3.7 Driven Pile Cut Off Elevation

After all piles have been driven and the set criteria and tip elevation have been reviewed and
accepted by the Consultant, driven piles shall be cut off level and neat using a cutting guide and
at the elevation specified on the Drawings.

3.34 Defective Piles

The equipment and methods used to drive piles shall not result in deformation of the steel,
crushing and spalling of the concrete, or any other damage determined by the Consultant.
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When damage at the driving end of the pile or buckling at any location occurs, the Contractor
shall immediately stop pile driving and revise and resubmit his pile driving plan to the Consultant.
The Contractor shall not continue pile driving until the revised pile driving plan has been reviewed
and accepted by the Consultant. All costs and schedule impacts associated with the required
modifications to the pile driving plan will be considered incidental to the Work and no additional
or separate payment will be made. Modifications may include, but are not limited to, reinforcing
the driving end of the piling or utilizing different pile driving equipment or procedures.

Manipulation of piles to adjust position, considered by the Consultant to be harmful, will not be
permitted.

Piles damaged by driving, or driven out of specified tolerance, orientation, or driven below the cut
off elevation, shall be repaired by the Contractor at their expense. The Contractor shall submit a
repair procedure to the Consultant for review and acceptance before any further piling is installed.
The Contractor’s repair procedures, as a minimum, shall include one of the following:

e The defective piling shall be withdrawn and replaced with new, and if necessary, longer
piles;

o Replacement piling shall be driven adjacent to the defective pile(s);

e The defective pile(s) shall be spliced or built up; or

o A sufficient portion of the pile cap extended and reinforced.

Piling on which the galvanized coating has been damaged, as determined by the Consultant, shall
be replaced or repaired by the Contractor at his expense. Where repair of damaged galvanizing
is required, it shall be completed in accordance with Subsection 6.2.7.3.3, Repair of Galvanized
and Metallized Material.

3.4 Drilled Cast-In-Place Concrete Piles

3.4.1 Pile Drilling Equipment

Only screw rotary type augers shall be used.

Hydraulic oscillating equipment will be permitted for the installation of temporary or permanent
casings.

Continuous flight auger equipment shall not be used.
3.4.2 Pile Drilling Plan

The Contractor shall have demonstrated experience related to the successful completion of
previous projects with similar scopes of work and ensure that the equipment used is adequate in
guantity, quality and operating condition.

A pile drilling plan shall be submitted by the Contractor to the Consultant for review and
acceptance a minimum of 3 weeks prior to the commencement of pile installation. At a minimum,
the following information shall be provided in the pile drilling plan:
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e Summary of Contractor’s experience related to the project scope of work;
o Project personnel resumes; and
o Client contact information;
Specifications, setup and configuration of piling equipment;
e Drilling methods, installation sequence and timing, drilling procedure (including
methodology to address the presence of boulders, hard rock stringers, or occurrences of
pile wall sloughing and/or ingress of water);

e List of drilling tools and attachments for belling and cleaning;

e List of proposed casing lengths and diameters to be available on site;

e Proposed use of drilling fluids and associated drilling fluid management considerations;

¢ Method of gas detection;

¢ Methods to install and remove temporary casing;

¢ Availability of borehole video inspection equipment and associated specifications;

e Concrete mix design review letter and applicable trial batch information in accordance with
Section 4, Cast-In-Place Concrete;

¢ Reinforcing steel mill test reports in accordance with Section 5, Reinforcing Steel;

¢ Reinforcing steel cage lift design drawings;

e Tremie method plan, if applicable;

o Crosshole sonic logging (CSL) testing details; CSL independent testing agency

gualifications; and CSL tube grout mixing, placing and testing procedures, if applicable;
Cold weather protection methods;
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management plan for the dewatering, storage, transport, disposal, testing, treatment,
and/or release of water encountered, included in the Contractor's ECO Plan; and
e Sample piling monitoring records.

If during the course of the work, the required pile capacities and tip elevations are not achieved,
or the work is not being completed in accordance with the Contract requirements, the Contractor
shall revise his pile drilling plan and resubmit it to the Consultant for review and acceptance before
any further piling Work occurs.

The Consultant's review and acceptance of the Contractor’s pile drilling plan will not relieve the
Contractor of his full responsibility for the methods and procedures required to achieve the pile
capacity and tip elevations specified in the Contract.

A construction milestone meeting shall occur after the pile drilling plan has been reviewed and
accepted by the Consultant and a minimum of 1 week prior to commencement of the work. The
Contractor’s project manager, piling subcontractor’s project manager and field superintendent(s)
shall attend the construction milestone meeting at date, time and location acceptable to the
Consultant.
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3.4.3 Drilled Pile Installation

Drilled pile holes shall be stabilized and sealed by means of temporary casings to prevent the
possible collapse of the pile holes or ingress of water. The Contractor shall make every attempt
necessary to obtain dry pile holes prior to placing pile concrete. At a minimum, the Contractor
shall have on site casings of appropriate size and lengths, bailing buckets, final cleanout buckets
and water pumps ready for use in the work. A drilled pile hole will be considered dry when the
seepage rate into the drilled pile hole is less than 300 mm per hour (25 mm in 5 minutes) and the
water can be controlled by pumps or other means to reduce the depth of accumulated water to
75 mm or less at the bottom of the pile hole at the time of concrete placement. Dewatering will
not be permitted after concrete placement commences. No accumulation of water will be
permitted on the top of previously placed concrete.

Water removed from pile holes shall be managed in compliance with all environmental regulations
by discharging it into settlement tanks or ponds; hauling and disposing offsite; testing, treating
and releasing; and/or other methods acceptable to the Consultant. A water management plan for
the dewatering, storage, transport, disposal, testing, treatment, and/or release of water shall be
included in the Contractor's ECO Plan, and submitted with the pile drilling plan. The water
management plan shall be authenticated by a qualified professional in accordance with
Subsection 1.2.16, Environmental Management, of the General Specifications and Specification
Amendments for Highway and Bridge Construction.

Temporary casings, if used in drilling operations, shall be removed from the hole by vibration or
hydraulic oscillation and of sufficient strength to withstand repeated use and any forces required
to install or retrieve it. The internal diameter of casings shall be the same size as the specified
pile diameter and of sufficient length to permit drilling operations to proceed unimpeded. The
bottom of the casing shall be maintained sufficiently below the top of the concrete during
withdrawal and placing operations.

Drilling fluids will not be permitted unless otherwise reviewed and accepted by the Consultant and
the Department. Drilling fluids and drilling fluid management, as a minimum, shall meet the
requirements of Federal quhway Adm|n|strat|on (FHWA) NHI- 18 024 GEC 10, Appendlx D
Subsectlons X3.4 — X3.6Fede 5 ;

Pile hole tip elevations shown on the Drawings shall be considered approximate only, and the
Consultant may determine further drilling is necessary to achieve satisfactory capacity of the piles.
For dry holes, the Contractor shall provide pile hole video inspection equipment when determined
necessary by the Consultant. The pile hole video inspection equipment shall be installed with
lighting and resolution acceptable to the Consultant. Pile hole video inspection equipment shall
be equipped with recording data logging capability and the electronic files provided to the
Consultant immediately upon request.
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Where belling of the piles is specified, belling shall proceed only after the pile hole has been drilled
to an elevation acceptable to the Consultant.

The walls and bottoms of the pile holes shall be cleaned to remove all loose and extraneous
material. The Contractor shall determine if any noxious or explosive gas is present in the pile
holes and shall provide whatever means and equipment necessary to ensure a safe work site.

Pile reinforcement and pile concrete shall not be placed without the Consultant’s review and
acceptance of the pile holes. The Consultant shall be permitted full and safe access to the drill
hole to allow for the inspection of drilling operations, evaluation of soil or rock cuttings, presence
of water ingress or wall sloughing, tip elevations, or any other reasons determined necessary by
the Consultant. The time elapsed between the completion of the pile hole, reinforcement
installation and concrete placement shall be minimized and acceptable to the Consultant.

3.4.3.1 Open Drilled Holes

The Contractor shall cover all open drilled holes until concrete or backfill is placed. Coverings
shall be highly visible, designed, supplied, installed, secured and maintained by the Contractor,
in a manner acceptable to the Consultant.

3.4.3.2 Reinforcing Steel

Reinforcing steel shall be fabricated, shipped, handled, stored, placed, fastened and spliced in
accordance with these specifications, Section 5, Reinforcing Steel and as shown on the Drawings.

Reinforcing steel cage lifts shall be designed by a Professional Engineer registered in the
Province of Alberta and lift drawings submitted to the Consultant for review and acceptance. The
lift drawings will be considered Professional Work Products and shall be authenticated by a
Professional Engineer licensed to practice in the Province of Alberta and validated by a
Responsible Member, in accordance with APEGA requirements.

Reinforcing steel shall be positioned and braced to achieve placement tolerances specified in
Section 5, Reinforcing Steel. Shoes and spacers shall be firmly attached to the reinforcement to
ensure the reinforcement is kept in position during concrete placement and cover requirements
are met.

Projecting reinforcing steel shall be located such that it is within a tolerance of +10 mm or as
determined by the Consultant.

3.4.3.3 Pile Concrete

The work shall be completed in accordance with Section 4, Cast-In-Place Concrete and this
specification.

Suitable forms shall be used to maintain the specified dimensions of concrete piles above ground
level. When the reinforcement has been acceptably placed, concrete shall be immediately
deposited in the pile hole.
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3.43.3.1 Pile Concrete Placed in the Dry

Pile concrete shall be placed by means of a hopper equipped with a centre pipe drop tube. The
pipe drop tube shall be a minimum of 200 mm in diameter and 2 m long. Concrete may be placed
free fall, providing the fall is vertically down the centre of the casing or drilled hole and there are
no transverse ties or spacers. Pile concrete shall have a slump range of 130 £30 mm at time of
discharge. Concrete in the upper 3 m of the piles shall be consolidated by the use of an
acceptable concrete vibrator.

3.4.3.3.2 Pile Concrete Placed under Water

If in the opinion of the Consultant and the Department all attempts to achieve a dry pile hole have
been taken and proven unsuccessful, the pile hole shall be immediately filled with clean water
from an external source to an elevation that results in a positive hydraulic head and seepage into
the pile hole has stopped. Placement of pile concrete under water will be required and shall be
completed in accordance with Subsection 4.22, Placing Concrete under Water and this
specification.

The integrity of the pile shall be tested and verified using Crosshole Sonic Logging (CSL) as
described in Subsection 3.4.3.3.3, Crosshole Sonic Logging.

3.4.3.3.3 Crosshole Sonic Logging

All piles with concrete placed under water shall have CSL completed to confirm pile integrity. The
Contractor shall complete CSL testing in accordance with ASTM D6760 and this specification.

The Contractor shall hire an independent CSL testing agency that has a minimum of 5 years’
experience in CSL testing. A Professional Engineer employed by the independent CSL testing
agency and registered in the Province of Alberta shall supervise the independent CSL testing and
prepare a CSL testing report. The CSL testing report will be considered a Professional Work
Product and shall be authenticated by a Professional Engineer licensed to practice in the Province
of Alberta and validated by a Responsible Member, in accordance with APEGA requirements.

CSL testing shall be completed within 3 to 21 days after concrete placement as determined by
the independent CSL testing agency.

The Contractor shall supply and install one 50 mm inside diameter tube for each 0.3 m of pile
diameter with a minimum of 4 tubes per pile. CSL tubes shall be Schedule 40 steel pipe meeting
the requirements of ASTM A53/A53M or an equivalent acceptable to the Consultant and the
Department. If required, CSL tubes shall be extended with watertight mechanical threaded steel
couplers that have a wall thickness equivalent to the CSL tubes and have the ability to resist all
loads. Coupler locations shall be recorded and provided to the CSL testing agency prior to
installing the reinforcing steel cage within the pile hole. The CSL tubes shall be clean, watertight,
of uniform internal diameter, free of defects, obstructions, corrosion and discontinuities. CSL
tubes shall be installed by the Contractor in a manner that permits the CSL probes to pass through
the entire length of the tube without binding.
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The Contractor shall fit the CSL tubes with watertight mechanical threaded steel shoes on the
bottom and caps on the top. CSL tubes shall be secured to the interior of the reinforcement
stirrups a minimum of every 1 m along the length of the pile. CSL tubes shall be installed parallel
to each other and equidistant around the circumference of the pile. CSL tubes shall be installed
a minimum of 40 mm away from the vertical reinforcing steel bars and care taken to ensure the
verticality of CSL tubes along the full length of the reinforcing steel cage. CSL tubes shall extend
a minimum of 600 mm above ground elevation, or to an elevation acceptable to the Consultant.
CSL tubes shall also extend as close to the bottom of drilled pile holes as possible and in no case
be more than 150 mm from the bottom. CSL tubes shall be capped to prevent debris from entering
the access tubes.

The Contractor shall ensure that CSL tubes are not damaged during the installation of the
reinforcement cage. CSL tubes shall be filled with water to prevent damage during concrete
placement. The water shall be a minimum of 4°C immediately prior to concrete placement.
Special care shall be taken to avoid debonding between the concrete and the tubes. If CSL tube
debonding occurs or test equipment does not pass through the entire length of the CSL tube, the
Contractor shall core drill a 50 mm diameter hole to the depth of debonding or blockage for each
affected CSL tube at a location acceptable to the Consultant.

The Contractor shall take and record CSL measurements at depth intervals of 50 mm from the
bottom of the tubes to the top of each pile.

The Contractor shall submit the CSL testing report to the Consultant and the Department within
5 days of CSL testing completion. The CSL testing report shall include test summaries, results in
graphical and tabular form, analyses, and an opinion of the pile concrete’s integrity and suitability
for the intended use. Test summaries shall be in accordance with the criteria listed in
Table 3-1, CSL Condition Ratings.
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Table 3-1 CSL Condition Ratings

. . - . .
Condition Rating E(;F:AETE)EInEIrreSz;sér(r;;?:aije CSL Results
Energy Reduction (db)
< 1004 0/ -
Good (G) B ff;lgb/o and Good quality concrete.
>10%&<20%>10% & <20%:; , N . .
Questionable (Q) or Mlnor_contalmlnatllqn or intrusion.
>6db & <9db Questionable quality concrete.
= 20% & <30%=20% & <30%; | Flaws exists, possible water/slurry
Poor/Flaw (P/F) or contamination, soil intrusion and/or
29db & <12db poor quality concrete.
Defects exists, possible water/slurry
> 3()04 > 0/ - ]
Poor/Defect (P/D) S 1‘23 dob/ —— contamination, soil intrusion and/or
— poor quality concrete.
No Signal (NS) No Signal Received SSISIO'P&U ds[[?]ré Zgg?;[gle r severe defect

First arrival time (FAT) increase criteria outlined in Table 3-1, CSL Condition Ratings, shall be

from the lowest measured value in the comparable zone. Energy reduction criteria outlined in
Table 3-1, CSL Condition Ratings, shall be from the highest measured value in the comparable
zone.

Piles with condition ratings other than “G” will be considered unacceptable and will result in
rejection. If the Contractor elects to carry out further investigation to provide supplemental
information of the pile’s integrity, the flawed and/or defective zones shall evaluated using cross-
hole tomography, concrete coring, and any other testing required by the Consultant. Low strain
impact integrity testing/pile integrity test (PIT), encompassing the pulse echo method and the
transient response method, may only be used in addition to cross-hole tomography, and concrete
coring. The Consultant in consultation with the independent CSL testing agency’s Engineer will
determine the depth, location, diameter and number of cores to be extracted. If the Consultant
determines the use of a borehole video inspection equipment for inspection is also required, large
diameter cores may be required. A minimum of 2 cores will be required to intercept the suspected
flaw or defect zones.
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When the Consultant and the Department determine a drilled pile is unacceptable, the Contractor
shall submit a repair procedure with supporting design calculations and drawings to the
Consultant and the Department for review and acceptance a minimum of 2 weeks prior to
commencement of the repair work. The repair procedure, supporting design calculations and
drawings will be considered Professional Work Products and shall be authenticated by a
Professional Engineer licensed to practice in the Province of Alberta and validated by a
Responsible Member, in accordance with APEGA requirements. The pile will not be considered
acceptable until all repair work has been completed, reviewed and accepted by the Consultant
and the Department.

Upon completion of CSL testing by the Contractor and acceptance of the pile concrete by the
Consultant and the Department, the CSL tubes shall be filled with grout. The grout shall have the
equivalent compressive strength and durability properties as the pile concrete. The grout mix
design shall be submitted to the Consultant for review and acceptance a minimum of 2 weeks
prior to commencement of the work. The Contractor shall not grout the CSL tubes or perform any
further work on the CSL tested drilled piles until the Consultant and the Department has reviewed
and accepted the drilled pile.

3.4.34 Cold Weather Conditions

When the ground temperature against which pile concrete is placed is below -5°C, the pile hole

shall be hoarded and heated until the ground temperature is warmer than 10°C or oversized by
100 mm. Immediately after placing and finishing the pile concrete, the top exposed surface shall
be protected with insulated tarps or other means to adequately cure the concrete for a period of
7 days. For concrete supplied with Type HSL, Type HSLb, or Type HSe containing hydraulic
Portland-limestone cement, the curing period shall be extended from 7 days to 14 days. Piles
that extend above the ground surface shall be protected in accordance with Section 4.21,
Concreting in Cold Weather.

3435 Drilled Pile Installation Tolerances

Piles shall be installed with a variation not exceeding more than 50 mm from the horizontal
position shown on the Drawings.

Piles shall be installed with a variation not exceeding more than 20 mm per metre from the vertical
alignment shown on the Drawings.

Projecting reinforcing steel shall be installed with a variation not exceeding more than 10 mm in
any direction from the position shown on the Drawings.
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If tolerances are not met, the Contractor shall make immediate changes to his piling procedures.
Any pile out of the specified tolerance shall be corrected at the Contractor's expense to the
satisfaction of the Consultant.

3.4.3.6 Drilled Pile Cut-Off Elevation

After all drilled piles have been constructed, reviewed and accepted by the Consultant, the
Contractor shall remove all laitance, unsound concrete, or other deleterious material from
concrete surfaces as determined by the Consultant and in accordance with 4.22.5, Concrete

Removal and Surface PreparationGencrete—Removaland-Surface—Preparation to elevation

specified on the Drawings.

3.4.4 Defective Piles

Manipulation of reinforcement to adjust position, considered by the Consultant to have the
potential to damage the pile integrity, will not be permitted.

A decrease in concrete elevation at the top of a completed pile of more than 2% of the pile
diameter between the time of initial pour and set will be considered a damaged pile.

Piles damaged during drilling, reinforcing steel cage installation, or concrete placement shall be
repaired by the Contractor at his expense. The Contractor shall submit a repair procedure to the
Consultant for review and acceptance before any further piling is installed. The Contractor’s
repair procedures, as a minimum, shall include one of the following:

o The defective pile(s) shall be re-drilled and replaced by new, and if necessary, longer
piles;

e Concrete removal and replacement;
The defective piles shall be built up; or

e The pile cap extended and reinforced to the satisfaction of the Consultant.

3.5 Pile Capacity Testing and Reporting

351 Static Load Testing

When specified in the Contract, Static Load testing shall be completed by an independent testing
agency specializing in this type of Work. The independent testing agency shall be engaged by
the Contractor and supply and install all testing equipment and analyze the test results in

accordance with this specification. The Contractor shall be responsible to coordinate and manage
all associated static load testing activities.

Static load testing and reporting shall be completed in accordance with ASTM D1143/D1143M for
piles subjected to axial compressive loads and ASTM D3689/D3689M for piles subjected to axial
tensile loads and as outlined in the Contract documents.

As a minimum, the report shall include the following:

e Site plan showing locations of test pile and nearest test holes;
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Test hole logs and summary of subsurface conditions;

Type and dimensions of test and reaction piles;

Test pile material including basic specifications;

Pile installation details;

Final pile top and tip elevations;

Ground surface elevation;

Date and type of load test;

Temperature and weather conditions during the test;

Description of instrumentation used to monitor pile performance during testing including

their locations;

Description of test setup and testing procedures;

e Tabulation of time, load, and displacement readings;

e Interpretation and analyses of test results including failure load and the criterion used to
estimate it, shaft friction, and end bearing resistance (as applicable);

¢ Pile load-movement curve; and

o Pile time-load and time-movement curves.

The static load test report shall be submitted to the Consultant for review and acceptance within
7 days of completion of testing.

Bi-directional static load (osterberg) or rapid load (statnamic) tests may be proposed by the
Contractor in substitution for conventional static load testing. Osterberg tests shall conform to
ASTM D1143/D1143M using the Quick Load Test Method for Individual Piles. Statnamic tests
shall conform to ASTM D7383. The Contractor shall submit details of all proposed testing
measures in his piling plan and the Consultant will accept or reject the Contractor’s substitution
proposal.

The Contractor shall have no claim against the Department for any inconvenience or delay
resulting from these requirements.

3.5.2 High Strain Dynamic Load Testing - Pile Driving Analysis (PDA Testing)

When specified in the Contract, PDA testing shall be completed by an independent testing agency
that has specialized in this type of Work for a minimum of 5 years. The independent testing
agency shall be engaged by the Contractor and supply and install all testing equipment and
analyze the test results in accordance with this specification. The Contractor shall be responsible
to coordinate and manage all associated PDA testing activities.

The Contractor shall provide the Consultant a minimum of 1 week advance notice of any
scheduled PDA testing. PDA testing of re-strikes shall be completed at date and time acceptable
to the Consultant.

The Consultant will evaluate and may revise set criteria and tip elevation requirements of the
remaining piles based on information obtained by the PDA testing completed.
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3521 Testing Requirements
PDA testing shall be completed in accordance with ASTM D4945.

The impact device used for PDA testing shall be acceptable to the Consultant and capable of
mobilizing the ultimate pile capacity in a single blow without additional data interpretation.

Unless otherwise specified in the Contract, the number of PDA tests to be completed for each
foundation element shall be the greater of 2 piles or 15% of the total piles. For pile walls with
more than 40 piles, the greater of 6 piles or 10% of the total piles in each wall shall be PDA tested.

PDA testing shall occur on the test piles and the remaining piles as identified by the Consultant
for each foundation element. PDA testing shall be completed at the end of initial driving and upon
re-strike when re-striking is specified in the Special Provisions of the Contract. The required pile
set-up time until re-strike occurs and all associated details will also be outlined in the Special
Provisions of the Contract.

The Contractor shall include any costs associated with re-striking in the unit price bid and shall
have no claim against the Department resulting from any delays caused by these requirements.
If re-striking test results do not meet the specified requirements, the Contractor shall continue pile
driving until results acceptable to the Consultant are achieved.

Additional PDA testing may be required when driven piles exhibit lower capacity and/or shorter
penetrations than specified, or cast-in-place piles encounter ground water, or piling equipment or
procedures change. The Consultant will determine the scope and number of additional PDA tests
to be completed and this additional testing will be paid for at the unit price bid.

If the Contractor demobilizes from the foundation element before the Consultant’s acceptance is
received, all remobilization and associated costs will be at the Contractor’'s expense.

The Contractor shall have no claim against the Department for any inconvenience or delay
resulting from these requirements.

3.5.2.2 Reporting Requirements

The independent testing agency shall provide a daily field log and electronic PDA test data in a
format acceptable to the Consultant within 24 hours of testing. The daily field log shall summarize
preliminary test results including driving stresses, transferred energy and estimated pile capacity.
Upon review of the electronic PDA data and daily field log(s), set criteria and tip elevations may
be revised by the Consultant.

The independent testing agency shall also provide a summary letter report that includes complete
PDA test results and analysis for each foundation element tested. The summary letter report(s)
shall be prepared in accordance with the requirements of ASTM D4945 and these specifications.
As a minimum, the summary letter report shall include the following:

e Pile and driving system information;
¢ Pile installation data;
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PDA testing equipment and procedure;

Energy imparted,;

Maximum driving stresses;

Hammer blow rate;

Signal matching input parameters including quake and damping factors; and
Shaft friction, end bearing and total pile capacity.

The PDA summary letter report(s) will be considered Professional Work Products and shall be
authenticated by a Professional Engineer licensed to practice in the Province of Alberta employed
by the independent testing agency and validated by a Responsible Member, in accordance with
APEGA requirements. The summary letter report(s) shall be submitted to the Consultant for
review and acceptance within 3 days of PDA testing completion for each foundation element. The
Consultant will provide the Contractor written acceptance and/or a list of items requiring revision
and resubmission of the summary letter report(s) within 3 business days of its receipt.

3.6 Measurement and Payment
3.6.1 Driven Piles
3.6.1.1 Supply of Piling

Measurement for payment of supply of piling will be by the metre of piling acceptably supplied,
measured to the nearest 0.1 m.

The quantity to be paid will be the length of piling acceptably driven and remaining in the
completed structure. Where portions of steel piling are specified to be galvanized, only the
specified lengths requiring galvanizing will be included in the quantity to be paid.

Payment will be made at the unit prices bid for “Supply of Piling”, for each type and size of piling
specified, and will be full compensation for the supply of the piling; loading; delivery; and unloading
of the material to the project site; and all labour, equipment, tools and incidentals necessary to
complete the Work.

All costs associated with the supply, fabrication and installation of welded end plates for closed-
ended pipe piles will be considered incidental to the Work, and no separate or additional payment
will be made.

3.6.1.2 Pile Set-up

Payment will be made at the unit prices bid per pile for “Pile Set-up”, for each specified type and
size of piling, and will be full compensation for the supply, fabrication and installation of driving
frames; pile set-up including setting the equipment over the pile ready to commence pile driving;
and all labour, equipment, tools and incidentals necessary to complete the Work.

Payment will be made only once for each acceptably driven pile. All costs associated with pile
set-up for pile restrikes, as determined necessary by the Consultant, will be considered incidental
to the Work, and no separate or additional payment will be made.
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3.6.1.3 Pile Driving

Measurement for payment of pile driving will be by the metre of piling acceptably driven and
remaining in the completed structure, measured to the nearest 0.1 m.

The quantity to be paid will be the actual measured length of piling acceptably driven and
remaining in the completed structure.

Payment will be made at the unit prices bid for “Pile Driving”, for each specified type and size of
piling, and will be full compensation for handling; driving; splicing; cutting; and all labour,
equipment, tools, and incidentals necessary to complete the Work to the satisfaction of the
Consultant.

3.6.1.4 Pile Tip Reinforcement

Payment will be made at the unit price bid per pile for “Pile Tip Reinforcement”, and will be full
compensation for the supply and installation of pile tip reinforcements, including all labour,
equipment, tools and incidentals necessary to complete the Work.

3.6.1.5 Pile Splicing

Where piles penetrate 20% deeper than the design pile tip elevation shown on the Drawings,
splicing will be paid for at the assigned unit price for pile splicing and will include all labour,
materials, equipment, tools and incidentals necessary to complete the work. Only one splice will
be paid for each pile.

The unit price assigned for pile splicing shall be as follows:

e H-Piles: $1,000 per splice;
e Pipe Piles:  $1,200 per splice.

3.6.1.6 Restocking of Piling

When the total Contract quantity of steel piling is reduced by 20% or more, the Department will
make payment for verifiable re-stocking costs for each 12 m or longer length of piling incurred by
the Contractor.

The Contractor shall present project material tracking system records, dates, quantities, supplier
invoices, and all other supporting documentation requested by the Consultant. Payment will only
be made for piles supplied to the project site and at industry standard re-stocking rates acceptable
to the Consultant and the Department.

3.6.1.7 Pile Concrete

Payment for pile concrete will be made in accordance with Section 4, Cast-In-Place Concrete.
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Section 3, Foundation Piles

3.6.1.8 Reinforcing Steel

Payment for reinforcing steel will be made in accordance with Section 5, Reinforcing Steel.
3.6.2 Drilled Cast-In-Place Concrete Piles

3.6.2.1 Drill Rig Set-up

Payment will be made at the unit prices bid per pile for “Drill Rig Set-up”, for each specified type
and size of drilled pile, and will be full compensation for setting the equipment over the pile ready
to commence drilling; supply, installation and removal of temporary casings; and all labour,
equipment, tools and incidentals necessary to complete the Work to the satisfaction of the
Consultant.

3.6.2.2 Pile Installation

Measurement for payment of pile installation will be by the metre of drilled piles acceptably
installed, measured to the nearest 0.1 m.

The quantity paid for will be the actual measured length from the pile tip to the underside elevation
of the pile cap or abutment seat, as applicable.

Payment will be made at unit prices bid for “Pile Installation”, for each specified type and size of
drilled pile, and will be full compensation for drilling pile holes to the elevations and dimensions
shown on the Drawings; supply and installation of composite H-pile steel sections, if specified,
removal and disposal of pile hole tailings; detection and purging of hazardous gases; borehole
video inspection; dewatering and cleaning of pile holes as required; and all labour, equipment,
tools and incidentals necessary to complete the Work to the satisfaction of the Consultant.

All costs associated with crosshole sonic logging and any associated repair work required will be
considered incidental to the Work, and no separate or additional payment will be made.

No payment will be made for CSL tested drilled cast-in-place concrete piles until the pile tested
has been reviewed and accepted by the Consultant and the Department.

3.6.2.3 Pile Concrete
Payment for pile concrete will be made in accordance with Section 4, Cast-In-Place Concrete.

No payment will be made for CSL tested drilled cast-in-place concrete piles until the pile tested
has been reviewed and accepted by the Consultant and the Department.

3.6.2.4 Reinforcing Steel
Payment for reinforcing steel will be made in accordance with Section 5, Reinforcing Steel.

No payment will be made for CSL tested drilled cast-in-place concrete piles until the pile tested
has been reviewed and accepted by the Consultant and the Department.
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Section 3, Foundation Piles

3.6.3 Static Load Testing

Payment for static load testing will be made at the unit price bid per test for “Static Load Testing”,
and will be full compensation for all labour, materials, equipment, tools and incidentals necessary
to complete the testing to the satisfaction of the Consultant.

3.64 PDA Testing

Payment for PDA testing will be made at the unit price bid per test for “PDA Testing”, and will be
full compensation for testing, re-striking, electronic data, reporting; and all labour, materials,
equipment, tools and incidentals necessary to complete the testing to the satisfaction of the
Consultant.
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Section 4, Cast-In-Place Concrete

4.1 General

This specification includes requirements for the production, handling, sampling and testing,
transporting, placing, curing, finishing and quality of cast-in-place concrete.

4.2 Materials

Materials originating from outside Canada or the United States of America intended for use in the
production of concrete shall be tested by a certified laboratory in Canada or the United States of
America by testing the material to the specified material standards. The testing laboratory shall
be certified to CSA A283 or AASHTO Accreditation Program (AAP) for the tests required.
Preparation and collection of samples for testing shall be directed and witnessed by or completed
by personnel employed by the testing laboratory. A verification letter shall be provided by the
testing laboratory that includes accreditation documentation, applicable material test reports,
testing standards, date of verification testing, and declaration of material compliance with Contract
requirements. The verification letter shall be signed by an authorized officer of the testing
laboratory.

42.1 Hydraulic Cement

Hydraulic cement shall be hydraulic Portland cement or hydraulic Portland-limestone cement, and
shall conform to the requirements of CSA A3000-18. Concrete supplied with hydraulic Portland-
limestone cement shall include supplementary cementitious materials of the type and quantity
specified. Hydraulic Portland-limestone cement as the sole cementitious material will not be

permitted.

421.1 Hydraulic Portland Cement

Hydraulic Portland cement shall be Type GU, Type GUb, Type HS, or Type HSb.

421.2 Hydraulic Portland-Limestone Cement

Hydraulic Portland-limestone cement shall be Type GUL, Type GULb, Type HSL, or Type HSLb.

The proportion of limestone shall not exceed 15%.
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Section 4, Cast-In-Place Concrete

The sulphate resistance expansion of hydraulic Portland-limestone cement Type HSL and Type
HSLb shall be a maximum of 0.045% at 6 months or a maximum of 0.100% at 12 months
measured in accordance with CSA A3004-18-C8. Sulphate resistance test results measured in
accordance with CSA A3004-18-C6 will not be considered.

4.2.1.3 Hydraulic Cement Material Test Reports

Hydraulic cement material test reports shall be in accordance with CSA A3000-18.

Hydraulic Portland-limestone cement material test reports shall include the proportion and
reference standard limit of limestone, limestone calcium carbonate (CaCQ3), methylene blue
values, and total equivalent alkali (NA2Oeq).

Sulphate resistance expansion testing shall be completed by an independent laboratory certified
to CSA A283. Sulphate resistance expansion test reporting for Type HS, Type HSb, Type HSL,
and Type HSLb hydraulic cement shall be to three decimal places and include the date of testing,
age of test specimen at time of testing, and reference testing standard.

421.4 High Sulphate Equivalency / Type HSe

Where a combination of supplementary cementitious materials and Type GU/GUb or
Type GUL/GULb hydraulic cement (Type HSe) is proposed to be supplied as an alternative to
Type HS/HSb or Type HSL/HSLb hydraulic cement, current representative independent sulphate
resistance expansion test results shall be submitted with the concrete mix design letter for the
review and acceptance of the Consultant.

The sulphate resistance expansion of Type HSe containing hydraulic Portland cement and
supplementary cementitious materials shall be a maximum of 0.050% at 6 months or a maximum
of 0.100% at 12 months measured in accordance with CSA A3004-18-CS8.

The sulphate resistance expansion of Type HSe containing hydraulic Portland-limestone cement
and supplementary cementitious materials shall be a maximum of 0.045% at 6 months or a
maximum of 0.100% at 12 months measured in accordance with CSA A3004 18-CS8.

Sulphate resistance expansion testing shall be completed by an independent laboratory certified
to CSA A283. Sulphate resistance expansion test reporting shall be to three decimal places and
include the date of testing, age of test specimen at time of testing, and reference testing standard.

422 Supplementary-Cementing-MaterialsSupplementary Cementitious Materials
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Section 4, Cast-In-Place Concrete

Material test reports shall indicate the source of the material and identify if the material has been

harvested or reclaimed. The total equivalent alkali (NA-Oeg) shall be reported on the material test
reports in accordance with CSA A3001-18 Clause 5.4.3.

4.2.2.1 Silica Fume

Silica fume shall conform to the requirements of CSA A3001-18 for a Type SF supplementary
cementitious material, with a minimum SiO», content of 85%, a maximum loss on ignition of 10%,
and a maximum SOs content of 1%.

4.2.2.2 Fly Ash

Fly ash shall conform to the requirements of CSA A3001-18 for Type F fly ash with a maximum
calcium oxide (CaQ) content of 15%.

4.2.3 Water

Water to be used for mixing concrete, approved concrete patching materials, or concrete finishing
materials, shall conform to the requirements of CSA A23.1 and shall be free from harmful amounts
of alkali, organic materials or deleterious substances. The Contractor shall not use slurry water,
treated wash water or water from shallow, stagnant or marshy sources.

4.2.4 Aggregates
Fine and coarse aggregates shall conform to the requirements of CSA A23.1.
425 Admixtures

Admixtures shall be compatible with all mix constituents. Water reducing agents and
superplasticizers shall conform to ASTM C494/C494M. The addition of calcium chloride, air
reducing/detraining agents or accelerators will not be permitted. Air entraining agents shall
conform to ASTM C260/C260M.

The use of hydration stabilizing admixtures requires prior written acceptance of the Department
and Consultant and their usage is limited to those projects where haul times are expected to
exceed the specified times and/or projects which require hydration stabilization due to mass
concrete or pile concrete placement considerations. Hydration stabilizing admixtures shall meet
the requirements of ASTM C494/C494M Type B and/or Type D.

Anti-washout admixtures shall conform to the US Army Corps of Engineers CRD-C 661.
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Section 4, Cast-In-Place Concrete

The use of workability retaining admixtures requires prior written acceptance of the Department
and Consultant. Workability retaining admixtures shall meet the requirements of ASTM C494
Type A and/or SASTM-C494-Type-A-andiorS and be listed on the Ministry of Ontario’s Designated
Source of Materials (DSM) List # 9.25.10 Concrete Admixtures, Chemical and Superplasticizing

- Workab|l|tv Retammq Admmtureans#y—eﬁQntanes—De&gna%ed%ewe&eﬁMatenaLs%DSM%Hst

Ad#ﬂ*ture.

426 Steel Fibres

When specified, the steel fibres shall be Novocon XR, Optimet Crimped 50 mm, Wiremix W50 or
an equivalent acceptable to the Department. The fibres shall conform to ASTM A820/A820M
Type 1 or 5 and be 50 mm in length with the aluminum content no more than 0.020% by mass,
when tested in accordance with the United States Environmental Protection Agency (USEPA)
Test Method 3050B.

Steel fibres shall be free from balls and clumps at all times during their use in the work.
4.3 Storage of Materials

Cement, silica fume, fly ash and steel fibres shall be stored separately in a suitable weather tight
building which shall protect these materials from moisture. Cement, silica fume and fly ash shall
be free from lumps at all times during their use in the work.

Fine and coarse aggregates shall be stored separately. Aggregates secured from different
sources shall be stored in separate stockpiles. The site of the stockpiles shall be cleaned of all
foreign materials and shall be level and firm. If aggregates are placed directly on the ground,
material within 150 mm of the ground level shall not be used and this material shall remain
undisturbed to avoid contaminating the aggregate being used with the ground material.

All aggregates shall be handled in a manner that prevents segregation.
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Section 4, Cast-In-Place Concrete

4.4 Class and Composition of Concrete

44.1 Class of Concrete
Table 4-1 Classes of Concrete
Minimum Nominal Max. Water
Class of Specified Maximum Range of Total Air /Cerﬁentin
Concrete® Compressive Aggregate Slump © Content © Materialsg
Strength at Sgi]zge(rgm) (mm) (%) Ratio
28 Days
(MPa)
c® 35 20to5® 100 +30 5-8 0.40
HPC @78) 45 20t05®@ 120 +30 5-8 0.38
D@ 30 14to 5 100 +30 5-8 0.42
S® 20 20to5® 100 +30 5-8 0.50
Pile “-10 30 20to5® 130 +30 5-8 0.42
Notes:

(1) 28 to 5 mm nominal maximum coarse aggregate size may be considered for Class C,
Class S, and elements considered mass concrete.

(2) When the thickness of deck overlay concrete is specified as 50 mm or less, the nominal
maX|mum top size of aggregate shall be 14 mm.

3

F&Me#eemen{—eaests—Class HPC concrete shaII be used for aII decks deck overlavs Wlth

internal reinforcement, curbs, barriers, medians, roof slabs, deck joint blockouts, approach
slabs and MSE wall copings. Deck overlay concrete shall be Class HPC with steel fibres
when no internal reinforcement exists. Class HPC and Class HPC with steel fibres will
not be permitted for elements specified to have sulphate resistance.

(4) Fly-ash-shallnot-exceed-30%by-mass-of cementing-materials-Fly ash shall not exceed
30% by mass of cementitious materials. For concrete supplied with Type GUL or Type
HSL hydraulic Portland-limestone cement the minimum amount of supplementary
cementitious materials shall be 25% by mass of cementitious materials. For concrete
supplied with Type GULb or Type HSLb hydraulic Portland-limestone cement the
minimum_amount of supplementary cementitious materials shall be 20% by mass of
cementitious materials.

(5) Range in air content shall be in accordance with CSA A23.1 Table 4 Category 1 based on
the nominal maximum aggregate size of the concrete mix design.

(6) Moadification to slump ranges may be proposed by the Contractor and shall be included in
the mix design review letter submitted to the Consultant for review and acceptance.

(7) For MSE Wall panels a smaller nominal maximum size aggregate may be considered.
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(8)
(9)

(10)

11)

4411

Class HPC and Class HPC with Steel Fibres shall also meet the requirements specified
in Subsectlon 4. 4 1 1, Class HPC and Class HPC with Steel Fibres.

Class P|Ie concrete shaII be supplled Wlth Tvpe HS Tvpe HSb, Type HSL, or Type HSLb

hydraulic cement unless otherwise specified on the Drawings and/or Special Provisions
of the Contract.

The proposed used of hydration stabilizing admixtures will be acceptable; however, the
design time period of hydration stabilization shall be proposed by the Contractor and
included in the concrete mix design review letter submitted to the Consultant for review
and acceptance.

Hydraulic Portland-limestone cement will not be permitted for use in prestressed and/or
post-tensioned concrete.

Class HPC and Class HPC with Steel Fibres

Class HPC and Class HPC with Steel Fibres shall meet the following requirements:

Mix shall include silica fume and fly ash as supplementary cementing materials in
combination with compatible air entraining, water reducing and/or superplasticizing
admixtures, as required,;

The gradation limits for fine aggregate shall conform to CSA A23.1 FA1 except that the
material finer than 160 um shall not exceed 7%. For fine aggregate FAL1 with 5 to 7%
material finer than 160 um, the shrinkage after 28 days of drying and concrete age of
35 days shall not be greater than 0.060% in prisms with a cross-section of 75 x 75 mm.
For fine aggregate FAL with less than 5% material finer than 160 um, shrinkage testing
shall be reported for prisms with a cross-section of 75 x 75 mm;

Coarse aggregate shall conform to CSA A23.1 and the maximum combination of flat and
elongated particles (4:1 ratio), as determined by CSA A23.2-13A Procedure A, shall not
exceed 10% of the mass of coarse aggregate;

er—egual—to—4-0%:Minimum__hydraulic _cement content (excluding supplementary

cementitious materials) shall be 335 kg/m®. The CsA content of hydraulic cement
(excluding supplementary cementitious materials) shall be greater than or equal to 4.5%:

Sum of silica fume and fly ash by mass of cementing materials shall be within the range
of 17 to 20%:;

Silica fume by mass of cementing materials shall be within the range of 6 to 8%;

Fly ash by mass of cementing materials shall within the range of 11 to 15%;
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o Resistance to chloride ion penetration shall be determined in accordance with ASTM
C1202 on duplicate laboratory moist cured samples at 28 days. The average of all tests
shall not exceed 1000 coulombs with no single test greater than 1250 coulombs. When
only 2 test values are used to calculate the average coulomb rating, no test shall exceed
1000 coulombs. For Class HPC with steel fibres, testing shall be done without the
presence of steel fibres;

e An air-void spacing factor shall be determined in accordance with ASTM C457/C457M,
modified point-count method at 100 times magnification. The average of all tests shall not
exceed 230 um with no single test greater than 260 um. When only 2 test values are used
to calculate the average air-void spacing factor, no test shall exceed 230 ym. The
minimum hardened air content shall be 3.0%; and

o When Class HPC with steel fibres is specified, it shall contain 60 kg of 50 mm long steel
fibres, per m3. The Contractor shall submit test results of the aluminum content in the
steel fibres to the Consultant for review and acceptance, a minimum of 2 weeks prior to
placing concrete at site. When alternative steel fibres are proposed their equivalency and
dosage rate shall be determined in accordance with ASTM C1609/C1609M. The
toughness (TPs00) shall be greater than or equal to that determined for the specified fibre
type and dosage rate.

44.1.2 Mass Concrete

If in the Special Provisions of the Contract a concrete element has been designated as mass
concrete, the Contractor shall develop and submit a mass concrete thermal control plan, including
thermal mitigation measures, to the Consultant for review and acceptance. The mass concrete
thermal control plan shall be submitted a minimum of 4 weeks prior to the commencement of
mass concrete placement. The mass concrete thermal control plan will be considered a
Professional Work Product and shall be authenticated by a Professional Engineer licensed to
practice in the Province of Alberta and validated by a Responsible Member, in accordance with
APEGA requirements. The mass concrete thermal control plan shall be in accordance with CSA
A23.1 Subsection 7.6.3.4, Thermal Control PlanGSA-A23-1-Subsection7-6-3-4-—Fhermal-Control
Plan. Thermal control mitigation measures shall be developed and consistent with the technical
requirements outlined in the CSA A23.1 Annex T, Subsection T.5 Thermal Control Planning and
the American Concrete Institute (ACI) 207.4R, Cooling and Insulating Systems for Mass
Concrete. The mass concrete thermal control plan shall also describe the performance
monitoring requirements and on-site response strategies to address varying thermal conditions.

Trial batch testing shall be completed in accordance with Subsection 4.4.4, Trial Batches and
results summarized and included on the concrete mix design review letter.
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4.4.2 Concrete Temperature at Discharge

The concrete temperature shall be between 10°C and 20°C, at discharge for Class HPC and
Class HPC with steel fibres. The concrete temperature at discharge shall be between 10°C and
25°C for all other classes of concrete. The concrete temperature at discharge for mass concrete
shall be as indicated in the mass concrete thermal control plan reviewed and accepted by the
Consultant.

443 Concrete Mix Design Submission Requirements

The Contractor shall submit a concrete mix design review letter for each class of concrete
specified in the Contract for the Consultant’s review and acceptance a minimum of 2 weeks prior
to concrete placement. For concrete mix designs that require a trial batch, the mix design review
letter shall be submitted a minimum of 7 weeks prior to concrete placement.

A concrete mix design review letter is not required for concrete used in the construction of culvert
collars or cut-off walls when culverts are less than 3000 mm in diameter.

Concrete mix design review letters shall document compliance with all specification requirements
for the associated class of concrete including an evaluation and summary of all mix constituents,
material test reports, mix proportion quantities, and if applicable, mass concrete design
considerations, and portable batch plant batching procedures.

The concrete mix design review letter will be considered a Professional Work Product and shall
be authenticated by a Professional Engineer licensed to practice in the Province of Alberta who
is employed by an independent concrete testing laboratory certified to CSA A283 and validated
by a Responsible Member, in accordance with APEGA requirements.

Alternatively, the concrete mix design review letter may be authenticated by both a concrete mix
design engineer and concrete mix design check engineer who are both Professional Engineers
licensed to practice in the Province of Alberta and employed by a concrete supplier that maintains
a concrete testing laboratory certified to CSA A283. The concrete supplier’s design engineer and
check engineer shall maintain separate signed and sealed design notes and check notes. The
design and check notes shall be in a legible and logical format, clearly identifying material
properties, and sufficiently detailed to allow a technical review of design concepts and
assumptions used, if required. The design notes and check notes will be considered Professional
Work Products and shall be authenticated by a Professional Engineer licensed to practice in the
Province of Alberta and validated by a Responsible Member, in accordance with APEGA
requirements. Design and check notes shall be provided to the Consultant upon request.

When concrete suppliers request confidentiality of mix proportion quantities, the reviewing
Professional Engineer, subject to a mutually agreeable confidentiality agreement with the
concrete supplier, shall be granted full disclosure of mix proportion quantities such that a general
mix proportioning discussion can be provided in the mix design review letter.

Material test reports shall be current and fully represent materials to be used in production.
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For each mix design submission the source(s) of proposed aggregate(s) and aggregate analysis
shall be provided as required in Table 4-2, Aggregate Analysis.

Table 4-2 Aggregate Analysis

Required Frequency
, of Analysis
Aggregate Analysis Standard (max. days prior to &
during production)
gligseand Coarse Aggregate (CSA A23.2-2A) @ 90
Amoun_t of material finer than (CSA A23.2-5A) @ 90
80 um in aggregate
]S())rrggghcclrr;guntles in Sands (CSA A23.2-7A) @ 90
(CSA A23.1 Table 12, CSA A23.1;
Results of deleterious CSA A23.2-3A, CSA A23.2-4A, CSA
substances and physical A23.2-13A Procedure A, CSA 180
properties of aggregates A23.2-23A, CSA A23.2-24A, CSA
A23.2-29A) W

Potential expansivity of (CSA A23.2-14A) ® 24 months
aggregates
Detection of alkali-silica
reactive aggregate b
accelerattgdgex%ansign of (CSA A23.2-25A) ¥ 12 months
mortar bars
Petrographic Examination of
Coarse and Fine Aggregate (CSA A23.2-15A) W 180
for Concrete

Notes:

(1) Sampling and testing of aggregates shall be completed by a concrete testing laboratory
certified to CSA A283.

(2) Sampling and testing of aggregates may be completed by a concrete testing laboratory
certified to CSA A283 or by the aggregate supplier.

A break in production of a particular class of concrete shall not constitute the need for additional
testing when the Contractor provides aggregate sieve analysis, organic impurities in sands for
concrete, petrographic examination of aggregates, and letter of evaluation from the mix design
review letter professional indicating that the material initially tested is still representative.
Additional analyses shall be provided by the Contractor when requested by the Consultant to
confirm that the mix constituents continue to meet specification requirements.
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If the fine aggregate consists of a blend from more than one source, the fine aggregate sieve
analysis shall show the gradation of the blended fine aggregates. Similarly in the case of blended
coarse aggregates, the coarse aggregate sieve analysis shall indicate the gradation of the
blended coarse aggregates.

Fine aggregate, tested in accordance with CSA A23.2-7A, shall produce a colour not darker than
the Standard colour (Organic Plate Number 3). Aggregate producing a colour darker than the
Standard colour will be rejected in the absence of a satisfactory record of performance of a similar
CSA exposure class of concrete (minimum 30 tests over the last 12 months); CSA A23.1
Provisions 4.2.3.3.3.2 (a) & (b) shall not apply. When testing in accordance with CSA A23.2-2A
and CSA A23.2-5A fine aggregate shall not have more than 3.0% passing 80 um sieve.

The potential for deleterious alkali-aggregate reactivity and the measures to avoid deleterious

expansion in concrete shall be assessed in accordance with CSA A23.2-27A. Test data less than
24 months after date of sampling shall be used to evaluate the potential alkali-silica reactivity of
aggregates tested in accordance with CSA A23.2-14A or CSA A23.2-25A. Testing in accordance
with CSA A23.2-28A to demonstrate the effectiveness of supplementary cementitious materials
may be utilized as part of the alkali-aggregate reactivity assessment. In the absence of test data,
the aggregate shall be presumed to be highly reactive. The level of risk for alkali-aggregate
reactivity assessment shall be for concrete exposed to humid air and the design service life shall
be greater than or equal to 75 years (St4).

When assessing alkali-aggregate reactivity mitigation in accordance with CSA A23.2-27A, Type
F fly ash with a maximum CaO content of 15% shall be used. Expansion limits for aggregate
testing in accordance with CSA A23.2-14A shall only apply for concrete supplied with hydraulic
Portland cement. Aggregates for concrete supplied with _hydraulic Portland-limestone cement
shall be considered highly reactive.
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Petrographic analysis on the proposed fine and coarse aggregates shall be performed in
accordance with CSA A23.2-15A by experienced personnel employed by a laboratory certified to
CSA A283. The weighted petrographic number of the coarse aggregate shall not exceed 130,
and the ironstone content shall not exceed 0.8%. Ironstone content in fine aggregate (material
retained on the 2.5 mm sieve) shall not exceed 1.5% by total dry mass of fine aggregate for all
classes of concrete except pile concrete. The petrographic analysis report will be considered a
Professional Work Product and shall be authenticated by a Professional Engineer, Geologist, or
a Geological Engineer licensed to practice in the Province of Alberta and validated by a
Responsible Member, in accordance with APEGA requirements.

4.4.4 Trial Batches

The Contractor is required to complete a trial batch for Class HPC, Class HPC with Steel Fibres,
any class of concrete containing hydration stabilizing admixtures, mass concrete, and/or any class
of concrete produced from a portable batch plant.

The trial batch shall only occur after the mix design review letter has been reviewed and accepted
by the Consultant. The trial batch shall be performed a minimum of 35 days prior to placement
of concrete at site. Written notification of the trial batch schedule shall be provided to the
Consultant a minimum of 1 week prior to commencement of the trial batch.

Each trial batch shall be a minimum of 3 m® or 50% of the rated mixer capacity (whichever is
greater). The Contractor’s quality representative and superintendent shall attend all trial batches.
The Contractor’s ACI certified concrete finisher/journeyman concrete finisher shall also attend
Class HPC or Class HPC with Steel Fibres trial batches to assess workability and finishability.

Sampling and testing of concrete completed for trial batches shall be completed in accordance
with Subsection 4.9, Inspection and Testing. An independent testing laboratory certified to
CSA A283 shall complete all hardened concrete testing in accordance with the specified material
reference standards.

The Contractor shall submit all trial batch test results to the Consultant and the mix design review
Professional Engineer within 3 business days of being completed. If changes to the concrete mix
design are required due to unsatisfactory performance of the trial batch, as determined by the
Consultant, the mix design review letter shall be updated and resubmitted to the Consultant for
review and acceptance and trial batch testing completed again.

For projects with a duration longer than 12 months, all trial batch testing shall be repeated annually
except for mass concrete which will not be required to be repeated every 12 months.

4441 Class HPC and Class HPC with Steel Fibres

Trial batch testing for slump, air content, and temperature shall be recorded at 15, 30, 50, and 70
minutes after batching. The slump, air content, and temperatures of the trial batch concrete shall
be within the specified range at the anticipated time of haul. Slump retention after 50 minutes
shall be at least 50% of that measured at 15 minutes.
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At 70 minutes from the time of batching, samples shall be cast to determine compressive strength
at 7 and 28 days, resistance to chloride ion penetration, and hardened air void system in
accordance with the requirements of Subsection 4.4.1.1, Class HPC and Class HPC with Steel
Fibres.

Shrinkage of the trial batch concrete shall be measured in accordance with CSA A23.2-21C.
Shrinkage test results shall be submitted to the Consultant within 7 days of test completion.

The trial batch concrete shall be placed into a 4.5 m x 4.5 m x 0.15 m thick formwork on grade for
constructing of a trial batch slab. For MSE wall precast concrete fascial panels the trial batch may
be used to produce a trial panel in the production formwork. Concrete shall be placed into the
formwork after 70 minutes from the time of batching or the design length of hydration stabilization,
if applicable. The Contractor shall consolidate, screed and finish the trial batch concrete such
that the workability and finishability of the concrete can be assessed in accordance with the
specified requirements. The specified concrete surface finish shall be completed by the
Contractor’s finishers in the presence of the Consultant for review and acceptance. For projects
with a duration longer than 12 months, construction of a trial batch concrete slab to assess the
concrete mix’s workability and finishability may not be required in each of the following years, as
determined by the Department and the Consultant.

4442 Hydration Stabilized Concrete Mixes

The design length of hydration stabilization shall be the difference of the project haul time and the
specified allowable haul time (not exceeding 90 minutes), or that required by mass concrete or
pile concrete placement considerations. The hydration stabilized mix design, including a detailed
concrete batching procedure, shall be submitted and reviewed in accordance with Subsection
4.4.3, Concrete Mix_Design Submission Requirements. Hydration stabilized concrete mixes
demonstrating significant inconsistent plastic concrete properties or excessive increase in time of
set, as determined by the Consultant, shall require revision and resubmittal of the concrete mix
design review letter, and additional trial batch testing completed to demonstrate acceptability.

The Contractor shall also submit a summary of the estimated time for hauling, placing, finishing,
and implement of curing measures for deck and deck overlay concrete to the Consultant for review
and acceptance. The estimated time periods shall be consistent with the trial batch concrete’s
setting characteristics and acceptable to the Consultant.
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Workability including, slump and air content, shall be assessed at 30 minutes after batching,
guarter points of the design hydration stabilization period and at the design period. Testing to
determine setting characteristics, compressive strength at 3, 7, and 28 days and hardened air
void system shall be completed. Setting characteristics shall be determined in accordance with
ASTM C403/C403M and the time required to achieve penetration resistances of 0.5 MPa,
1.0 MPa and 3 MPa reported. Hardened air void systems shall meet the requirements of
Subsection 4.4.1.1, Class HPC and Class HPC with Steel Fibres. Class HPC and Class HPC
with steel fibres trial batches shall also meet the requirements for rapid chloride permeability.
Shrinkage results shall be provided to the Consultant within 7 days of test completion.

4443 Mass Concrete Mixes

The predicted adiabatic temperature rise of the class of concrete shall be reported in the concrete
mix design review letter. The method used to determine the predicted adiabatic temperature rise
shall be in accordance with CSA A23.1 Annex T, Subsection T.3.2.2, Adiabatic Testing,GSA

A231-Annex——Subseectioh—T-3-22-AdiabaticFesting; or CSA A23.1 Annex T, Subsection
T.3.2.3, Semi-Adiabatic TestingESA-A23-L-AnnexT-SubsectionT-32-3,-Semi-Adiabatic Festing

and conducted during the trial batch.

Workability retention including, slump and air content, shall be assessed at 15 minutes after
batching, quarter points of the time of haul and at the end of time of haul. Testing to determine
setting characteristics, and compressive strength at 3, 7, and 28 days shall be completed. If the
mass concrete mix has a hydration stabilizing admixture, trial batching to assess workability
retention shall be in accordance with Subsection 4.4.4.2, Hydration Stabilized Concrete Mixes.

445 Mix Adjustments

Only the addition of air entrainment and/or superplasticiser admixtures to the concrete batch will
be permitted on site and when reviewed and accepted by the Consultant. The sequence of
addition and quantities shall be in accordance with the requirements of the reviewed and accepted
concrete mix design review letter.

If during the progress of the work the concrete produced in accordance with the reviewed and
accepted mix design is modified or found to be unsatisfactory on the basis of specification
requirements or performance concerns identified by the Consultant, the Contractor shall resubmit
a revised mix design review letter, in accordance with the requirements of
Subsection 4.4.3, Concrete Mix Design Submission Requirements, to the Consultant for review
and acceptance prior to continuing concrete operations. Discussion on the requirement for a new
trial batch to address the issues identified shall be included in the revised mix design review letter.

45 Measurement of Materials
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Coarse aqggregates, fine aggregates, and each cementitious material shall be separated and
weighed individually. The accuracy of measuring devices shall be such that successive quantities
can be measured within £0.4%. The batching accuracy shall be in accordance with CSA A23.1
Table 23. Batch records, including mix proportions, shall be made available to the Department

upon request.

Mixing water shall be measured by volume or by weight using a device accurate to within £0.5%.
Air entraining agent and other admixtures shall be added to the batch in a water diluted solution.
The solution concentration shall be acceptable to the mix design review professional and the
Consultant.

4.6 Mixing Concrete

46.1 General

Mobile continuous mixers or other such volumetric concrete supply equipment shall not be used.
Portable batch plants may only be used when reviewed and accepted by the Consultant and the
Department. A comprehensive batching procedure shall be submitted to and reviewed by the mix
design review professional in accordance with Subsection 4.4.3, Concrete Mix Design

Submission Requirements. The concrete production rate shall be provided with the batching
procedure.

Concrete shall be mlxed thoroughly W|th aII mgredlents unlformly dlstnbuted Ihe—Gensu#.ant—may

Gtause%—zé’.%—The Consultant may require that the unlformltv of the mlxed concrete be tested for

conformance with CSA A23.1 Clause 5.2.4.5. The “Batch” will be considered the quantity of
concrete inside the mixer regardless of the size of the mixer. The mixing period shall be measured
from the time materials enter the mixing drum.

The Contractor shall in no case load the mixer above its rated capacity. The Contractor shall
maintain the mixer in good condition. Inner surfaces of the mixer shall be kept free of hardened
concrete and mortar. Mixer blades which are bent or worn down so as to affect the mixing
efficiency shall be renewed. Any mixer, leaking mortar or causing waste of materials through
faulty charging shall be taken out of service until repaired. The Contractor shall, at all times,
operate the mixer at the speed recommended by the Manufacturer and shall, if requested, supply
the Manufacturer's certification of the mixing capacity of the machine in use.

The mixer shall be fitted with an accurate and dependable means for measuring the water added,
which is not affected by variation in pressure in the water supply line. All joints, valves and other
parts shall be maintained so that there is no leakage of water into the mixer drum. Failure of the
Contractor to have an accurately working and dependable water gauge on a mixer shall be cause
for the Consultant to prohibit the mixer to be used.

Water shall be released first and continue to flow while other materials are entering the mixer.
The water discharge pipe shall be so arranged and be of such size that the flow into the mixer is
completed within the first quarter of the mixing time, and the water is delivered well within the
mixer where it will be quickly mixed with the entire batch.
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Air entraining agents and admixtures shall be placed in the mixer after the initial water is in the
mixer drum and before the remaining materials are added. Superplasticizer shall be added after
initial mixing and in accordance with the Manufacturer’s recommendation.

4.6.2 Truck Mixing

Truck mixers, unless otherwise authorized by the Consultant, shall be of the revolving drum type,
watertight, and so constructed that the concrete can be mixed to ensure uniform distribution of
materials throughout the batch. All materials for the concrete shall be accurately measured in
accordance with Subsection 4.5, Measurement of Materials and charged concurrently into the
drum at the production plant, at the proportions satisfying the accepted mix design. Increases in
the water to cementitious materials ratio will not be permitted.

Maximum size of the batch in truck mixers shall not exceed the maximum rated capacity of the
mixer as stated by the manufacturer and stamped on the mixer. Truck mixing shall commence
immediately upon introduction of ingredients into the drum and be continued for at least
70 revolutions with the mixing rate being in accordance with the Manufacturer's recommended
rate, and shall be such as to thoroughly mix the concrete.

When adjustment to the mix by adding air entraining agent or superplasticizer at the site is
authorized by the Consultant, the mixer shall rotate for a minimum of 70 additional revolutions to
ensure homogeneity of the concrete before discharge. Discharge chutes shall be kept clean and
free from hardened concrete and shall be wet prior to use.

4.6.3 Time of Hauling

The maximum time allowed for all classes of concrete other than Class HPC and Class HPC with
steel fibres including delivery to the site of the work and discharge shall not exceed 90 minutes
after batching. For Class HPC and Class HPC with steel fibres this requirement is reduced to
70 minutes. In hot weather, or under conditions that accelerate setting of the concrete, these haul
times may be reduced as determined by the Consultant. Batching of all classes of concrete is
considered to occur when any of the mix ingredients are introduced into the mixer drum,
regardless of whether or not the drum is revolved.

4.7 Delivery

The Concrete supplier shall have sufficient plant capacity and satisfactory transporting equipment
to ensure continuous delivery at the rate required. The rate of delivery of concrete during
concreting operations shall be such that cold joints do not occur. The methods of delivering and
handling the concrete shall facilitate placing with a minimum of re-handling, and without damage
to the structure or the concrete.

4.8 Pour Schedules

The Contractor shall inform to the Consultant of the proposed pour schedule and production rates
for all concrete pours a minimum of 3 days prior to commencement of the work. If, in the opinion
of the Consultant, the pour size is such that potential adverse effects could occur with the methods
proposed, the Contractor shall:
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e Limit the amount to be poured at any time (using construction joints at a location and in a
manner acceptable to the Consultant); or
o Revise the methods proposed to the satisfaction of the Consultant.

4.9 Inspection and Testing

The Consultant shall be afforded full facilities for the random quality assurance inspection and
testing that may be carried out relative to the concrete itself and/or the constituent materials. This
includes at the worksite and any plant used for the manufacture of concrete wherever this may
be situated. The facilities shall be adequate in the opinion of the Consultant to permit proper
sampling of concrete, making of test cylinders and testing slump and air content. The proper
storage of all site cast concrete test cylinders in accordance with the referenced standards is the
responsibility of the Contractor.

The results of the quality assurance testing carried out by the Consultant will serve to monitor and
review the quality control program of the Contractor.

The Contractor shall utilize American Concrete Institute (ACI) or Canadian Council of Independent
Laboratories (CCIL)/CSA certified field concrete testers independent of the concrete supplier with
extensive related experience to test at site, the air content, density, slump and temperature of
each batch. Results of all such tests shall be provided to the Consultant. Additional tests will be
required if the results are marginal or widely variable, as determined by the Consultant. In case
of an unacceptable result, one check test will be permitted. The certified testers shall also cast
the concrete test cylinders as specified in Subsection 4.9.3, Test Cylinders.

The certified testers shall utilize the “Concrete Test Results” form contained at the end of this
Section 4, Cast-In-Place Concrete. The completed forms shall accompany the concrete test
cylinders to the testing laboratory.

The certification of the testers shall be current and available for examination by the Consultant.

The Contractor shall be responsible for all costs for concrete inspection and testing, including but
not limited to making and curing test cylinders, transporting cylinders to an independent certified
testing laboratory of his choice, storage, curing, strength testing, and providing written reports of
the concrete test results to the Consultant.

49.1 Compressive Strength Tests

A compressive strength test shall consist of the four standard test specimens, sampled, made,
cured, and tested in accordance with CSA Standards and as modified herewith. One cylinder shall
be tested at 7 days. The 28 day test result shall be the average of the strengths of the remaining
three specimens, except that if any specimen in a test showing distinct evidence of improper
sampling, moulding or testing, shall be discarded and the remaining strengths averaged.
Additional cylinders may be cast, at the discretion of the Consultant or Contractor.
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For Class HPC the Contractor shall take a compressive strength test to represent each
approximate 20 m? portion of the concrete pour, to a minimum of one compressive strength test
for every 2 batches of concrete. For Class HPC with steel fibres the Contractor shall take a
compressive strength test to represent each approximate 5 m? portion of the concrete pour or one
compressive strength test for every batch of concrete, whichever is less. For all other concrete,
the Contractor shall take a compressive strength test to represent each bridge element or portion
of the element (i.e. foundation pile, abutment seat, abutment backwall, pier footing, pier cap etc.).
On larger pours, a compressive strength test will be taken to represent each approximately 30 m?
portion of the concrete pour, to a minimum of one compressive strength test for every three
batches of concrete. Such tests shall be taken from representative batches as determined by the
Consultant.

4.9.2 Sampling

Sampling of concrete shall be carried out in accordance with CSA A23.2-1C, Sampling Plastic
Concrete. When a concrete pump is used to place concrete, sampling shall be at the end of the
discharge hose with the exception that when concrete is being deposited underwater by tremie
methods, sampling may occur at the pump’s hopper.

49.3 Test Cylinders

Making and curing concrete test cylinders shall be carried out in accordance with CSA A23.2-3C,
Making and Curing Concrete Compression and Flexural Test Specimens, except that the time for
cylinders to reach the testing laboratory shall be between 20 and 48 hours. The test cylinders
shall be cast by the Contractor in standard CSA approved heavy duty steel or plastic moulds.

Plastlc moulds shall have a WaII thlckness of at Ieast 6 mm. JiheQemlcaeter—shaM—pFewdeLpFepeHy

times-The Contractor shall provide adequately de5|qned temperature -controlled storage boxes
for test cylinders, as specified in CSA A23.2-3C Subsection 9.3.2.1, for a period of not less than
24 hours, and fully protected from damage at all times. The Contractor shall provide a max-min
thermometer for each storage box and record site curing temperatures for all test cylinders.
Storage in a portable building which will be used by Contractor's personnel or the Consultant
during the first 24 hour storage period will not be permitted. Storage facilities shall be provided,
installed, and accepted by the Consultant before any concrete is placed.

The Contractor shall deliver concrete test cylinders to an independent testing laboratory certified
to CSA A283 for testing. Handling and transporting of the cylinders shall be in accordance with
CSA A23.2-3C. No extra laboratory curing time shall be allowed for cylinders that are delivered
late to the laboratory. For Class HPC and Class HPC with steel fibres, the ends of cylinders shall
be ground flat prior to testing. A copy of the test results shall be forwarded to the Consultant and
Concrete Producer within 2 days of the break date.

If the test cylinders exhibit frost etchings or were stored at temperatures below 10°C or above
25°C, or are otherwise mishandled resulting in unreliable compressive strength test results, the
Department or Consultant may reject these portions of the work, unless core testing, at the
Contractor's expense confirms the in situ strength of the concrete.
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The Contractor shall also be responsible for supplying CSA approved heavy duty steel or plastic
moulds, curing and delivering test cylinders cast by the Consultant, for quality assurance
purposes to the same independent certified testing laboratory. Quality assurance testing may be
carried out by the Consultant and costs for testing and provision of concrete test cylinder reports
will be paid for by the Department.

494 Slump Testing
Slump tests shall be carried out in accordance with CSA A23.2-5C.
495 Air Content and Density Testing

Air content and density testing shall be carried out in accordance with CSA A23.2-4C and CSA
A23.2-6C respectively.

4.9.6 Compressive Strength Testing

Compressive strength testing shall be carried out in accordance with CSA A23.2-9C by an
independent CSA certified engineering laboratory engaged by the Contractor.

4.9.7 Failure to Meet Slump or Air Content Specifications

In the event that slump and/or air content exceed the specified tolerance range, as determined
by the Contractor's or the Consultant's testing, the Consultant may, accept adjustments of the
deficient condition as an alternate to rejection provided adjustments are made within the
maximum time allowed as specified in Subsection 4.6.3, Time of Hauling. Concrete that does not
meet the specifications will be rejected after the maximum time is exceeded.

The Contractor will be allowed to adjust only the quantities of superplasticizer or air entraining
agents. In no case shall an accepted batch adjustment relieve the Contractor of his responsibility
for the eventual durability, strength, and acceptability of the concrete. The Department or
Consultant reserves the right to reject any batch in the event of confirmed unacceptability, and to
require immediate removal of any rejected concrete which might have already been placed in the
structure.

498 Portable Batch Plants

The Contractor shall provide full time experienced and competent personnel to operate, maintain
and continuously monitor portable batch plant operations.

The Contractor shall provide the qualifications of the portable batch plant supervisor to the
Consultant for review and acceptance. The portable batch plant supervisor shall monitor concrete
production at the portable batch plant at all times.
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4.9.9 Sulphate Testing

For each class of concrete supplied with Type HSL, Type HSLb, or Type HSe containing hydraulic
Portland-limestone cement, a sulphate resistance test shall be completed in accordance with CSA
A3004-18-C8 using the combined cementitious materials of the reviewed and accepted concrete
mix design. Sampling of the combined cementitious materials shall be at the source of concrete
production (batch plant) as determined by the Consultant. Sulphate resistance expansion testing
shall be completed by an independent laboratory certified to CSA A283.

410 Falsework and Formwork
410.1 General

Detailed falsework and formwork drawings shall be submitted to the Consultant for review and
acceptance a minimum of 3 weeks prior to commencement of the work. The falsework and
formwork drawings will be considered Professional Work Products and shall be authenticated by
a Professional Engineer licensed to practice in the Province of Alberta and validated by a
Responsible Member, in accordance with APEGA requirements. The falsework and formwork
drawings will be reviewed by the Consultant solely to ascertain general conformance with the
Contract requirements. The Consultant’s review and acceptance shall not be considered as
relieving the Contractor of the sole responsibility for completing the Work in accordance with the
Contract requirements.

Falsework and formwork shall be fabricated and installed in accordance with the reviewed and
accepted drawings. The Contractor shall submit a letter of conformance to the Consultant
indicating that the falsework and formwork has been installed in accordance with the reviewed
and accepted Drawings prior to the placement of concrete. The letter of conformance will be
considered a Professional Work Product and shall be authenticated by a Professional Engineer
licensed to practice in the Province of Alberta and validated by a Responsible Member, in
accordance with APEGA requirements.

The Contractor shall make every effort to accurately position formwork against hardened concrete
so as to avoid form lines and discontinuities at the construction joint. Construction tolerances for
formwork misalignments are outlined in Subsection 4.24.1, Honeycomb, Cavities, and Casting
Defects.

Safety and compliance with the Occupational Health and Safety Act and Regulations thereunder,
shall be an integral part of all aspects of the Work. The Contractor shall immediately provide the
Consultant with any documentation required by Occupational Health and Safety Act and
Regulations upon request.

4.10.2 Design

For the design of falsework and formwork, the density of fresh concrete shall be assumed to be
2400 kg/m3. Pour rates and methods of consolidation shall be such that fluting or misalignment
of formwork does not occur.
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All forms shall be of wood, metal or other materials that have been reviewed and accepted by the
Consultant. Formwork shall be designed and constructed mortar tight and of sufficient rigidity to
prevent deflection due to the pressure of concrete and other loads incidental to the work. The
forms shall be substantial and unyielding, and shall be designed so that hardened concrete will
conform to the design dimensions and alignments. The shape, strength, rigidity, water tightness
and surface smoothness of reused forms shall be maintained at all times. Any warped or bulged
formwork must be repaired or replaced before being used. Forms which are unsatisfactory in any
respect, as determined by the Consultant, shall not be used.

All falsework shall be designed and constructed to provide the necessary rigidity and to support
the loads without settlement or deformation. Falsework which cannot be founded on footings
shall be supported on piling spaced, driven and removed in a manner acceptable to the
Consultant.

For timber formwork, drawings shall specify the type and grade of lumber and show the size and
spacing of all members. The formwork drawings shall also show the type, size and spacing of all
ties or other hardware, and the type, size and spacing of all bracing.

When forms appear to be unsatisfactory in the opinion of the Consultant, either before or during
the placing of concrete, the Consultant will order the work stopped until the defects have been
corrected.

For formwork in which the bottom is inaccessible, as determined by the Consultant, removable
panels or access hatches shall be provided in the bottom form panel to enable cleaning and
removal of dirt, debris, or unsuitable material prior to concrete placement.

4.10.3 Formwork for Exposed Surfaces

Formwork for exposed surfaces which require a Class 1, Ordinary Surface Finish, shall be made
of good quality plywood, or an acceptable equivalent, of uniform thickness and with or without a
form liner.

Formwork for exposed surfaces requiring a Class 2, Rubbed Surface Finish or Class 3, Bonded
Concrete Surface Finish, shall be all new material, made of coated formply, consisting of Douglas
Fir substrate with resin-impregnated paper overlay and factory treated chemically active release
agent. Formwork proposed for reuse shall be free of holes or patched holes in plywood or form
liner surfaces, bulging, delamination, damage, or other imperfections that affect the trueness of
the formed concrete surfaces.

All steel pre-engineered modular formwork systems with recessed panels between their supports
proposed to construct concrete elements that will receive Class 2, Rubbed Surface Finish or
Class 3, Bonded Concrete Surface Finish, shall be sheeted with a minimum of one layer of 18
mm plywood and one layer of 18 mm coated formply for a total thickness of 36 mm.

Any proposed reuse of formwork shall be reviewed and accepted by the Consultant prior to use.

All formwork material for exposed surfaces shall be full sized sheets, as practical.
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All formwork for exposed surfaces shall be mortar tight, filleted at all sharp corners, and given a
bevel or draft in the case of all projections. At the top edges of exposed surfaces, the chamfers
are to be formed by chamfer strips.

For exposed concrete elements where the pour height is 1.5 m or less, the minimum formwork
requirements shall be 18 mm approved plywood supported at 300 mm maximum on centres.
Where the pour height is greater than 1.5 m, minimum formwork requirements shall be 18 mm
approved plywood, “Coated Formply”, supported at 200 mm maximum on centres. The support
spacing specified here assumes the use of new material. Closer spacing may be required in case
of reused material. Strong backs or walers placed perpendicularly to the supports shall be used
to ensure straightness of the form.

Metal bolts or anchorages within the forms shall be so constructed as to permit their removal to a
depth of at least 50 mm from the concrete surface. Break back type form ties shall have all
spacing washers removed and the tie shall be broken back a distance of at least 50 mm from the
concrete surface. All fittings for metal ties shall be of such design that, upon their removal, the
cavities which are left will be of the smallest possible size. Torch cutting of steel formwork
hardware at concrete surfaces will not be permitted. All cavities created from ties or associated
hardware removal shall be filled with an approved concrete patching material from the
Department’s Products List in the Vertical/Overhead (OH-V) category and placed in accordance
with the manufacturer’s published product data sheet.

When plastic sleeves and removable inner rods are used, the plastic sleeve shall be removed for
a distance of 100 mm from the face of the concrete except for curbs, barriers and medians where
the entire plastic sleeve shall be removed. The cavity shall be filled with an approved non-shrink
grout to 75 mm from the concrete surface and cured a minimum 24 hours. The remaining 75 mm
of the cavity shall then be filled with an approved concrete patching material. When fibre
reinforced polymer rods are used they shall be removed a distance of 75 mm back from the face
of the concrete and filled with an approved concrete patching material from the
Department’s Products List in the Vertical/Overhead (OH-V) category and placed in accordance
with the manufacturer’s published product data sheet.

If the Contractor proposes to secure barrier, curb, or median formwork with an anchorage system
installed into hardened concrete deck surfaces, the anchorage system shall be fully removable or
comprised of stainless steel inserts recessed to a minimum depth of the specified concrete cover.
The anchorage system shall be submitted to the Consultant for review and acceptance a minimum
of 2 weeks prior to commencement of the work. Anchorage system components shall have a
diameter between 9 mm and 20 mm and the deck reinforcing steel located to avoid installation
conflicts and/or damage. All cavities created from the anchorage system shall be filled with an
approved concrete patching material from the Department’s Products List in the
Vertical/Overhead (OH-V) category and placed in accordance with the manufacturer’s published
product data sheet and wet cured a minimum of 72 hours.

Anchor rod assemblies shall be accurately and securely positioned as shown on the Drawings
with rigid templates. The projection of anchor rods shall be reviewed and accepted by the
Consultant prior to concrete placement.
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The use of nails, screws or other fasteners to secure formwork to previously hardened concrete
surfaces will not be permitted.

4.10.4 Formwork for Unexposed Surfaces

The minimum acceptable formwork for unexposed concrete shall have 18 mm plywood supported
at 400 mm maximum on centres.

4.10.5 Standard Details
The Contractor shall use the standard details shown on the following Standard Drawings:

S-1412, Standard Cast-in-Place Concrete Construction Joints;

S-1838, Standard Waterproofing System for Deck and Abutments — Sheet 1;
S-1839, Standard Waterproofing System for Deck and Abutments — Sheet 2; and
S-1840, Standard Waterproofing System for Deck and Abutments — Sheet 3.

4.10.6 Deck Formwork

A deck formwork construction milestone meeting shall occur a minimum of 3 weeks prior to
commencement of the work. The Contractor's project manager, field superintendent, and
representatives directly involved in the supervision of the work, shall attend the construction
milestone meeting at date, time and location acceptable to the Consultant.

Where construction loads or loading conditions proposed by the Contractor vary from those
shown on the Drawings, the Contractor shall be responsible for all temporary measures required
to maintain girder stability and alignment. Drawings and the design notes of the temporary
measures required to maintain girder stability and alignment shall be submitted to the Consultant
for review and acceptance 1 week prior to the deck formwork construction milestone meeting.
The drawings and design notes of temporary measures required for girder stability will be
considered Professional Work Products and shall be authenticated by a Professional Engineer
licensed to practice in the Province of Alberta and validated by a Responsible Member, in
accordance with APEGA requirements.

After girder elevations at the abutments, piers and splice locations have been reviewed and
accepted by the Consultant, the Contractor shall survey all girders at locations corresponding with
those detailed on the camber diagram and determine girder haunch dimensions required to
achieve design grades. The survey data, calculated deck thickness, grades, and haunch
dimensions shall be submitted to the Consultant for review and acceptance a minimum of 1 week
prior to the commencement of deck reinforcing steel placement. If the design haunch dimensions
vary more than allowable girder fabrication tolerances, the Consultant may revise gradelines.
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The Contractor shall design and install support brackets such that no damage to girder flanges
and webs will result. Where required, deck formwork design shall include any additional bracing
system to those shown on the Drawings. Effects of concentrated loads on webs shall be checked,
and where necessary, sufficient means shall be provided to distribute or carry such concentrated
loads to the supporting flanges or stiffeners. Where support brackets bear against girder webs,
the Contractor shall protect the contact surface with timber or neoprene softeners. No drilling of
additional holes, or any other modifications including field welding, shall be made to the
superstructure elements. The proposed use of embedded girder web dowels or nelson studs for
deck formwork support will only be permitted when reviewed and accepted by the Consultant.

Screed guide rails and their supports, including the supporting system required beyond the end
of the bridge for the deck placing/finishing machine and work bridges, shall be detailed on the
deck formwork drawings and submitted to the Consultant for review and acceptance.

Formwork for decks, curbs, sidewalks and parapets shall be fabricated so that the lines and
grades shown on the drawing are achieved, with adjustments made where necessary, as
determined by the Consultant, to compensate for variances in girder dimensions, positioning,
alignment and sweep.

Formwork hangers or ties for exposed surfaces of decks, including underside surfaces, shall be
removable threaded type and permit their removal to a minimum depth of 20 mm from the
concrete surface. Flange J-hooks for deck formwork will not permitted.  All cavities resulting
from threaded rod removal along the underside of deck overhangs shall be adequately prepared
and filled with an approved concrete patching material from the Department’s Products List in the
Vertical/Overhead (OH-V) category. Deck overhang patches shall be placed level with adjacent
surfaces and be similar in colour and texture. For interior bays, all cavities resulting from threaded
rod removal shall be filled with Sikaflex 15LM or an approved equivalent. The caulked surface
shall be placed level with adjacent surfaces and be similar in colour.

4.11 Protection of “Weathering” Steel Girders

Where steel girders are fabricated of “weathering” steel, it is essential that the uniformity of rust
formation is not adversely affected by the Contractor's work.

The Contractor shall exercise utmost care and provide the necessary protection to prevent
marking or staining of the girders. All joints between deck formwork and steel members (including
interior girders, and diaphragms) shall be sealed to prevent leakage of cement paste or concrete.
Polyurethane sealant or approved equivalent materials shall be used to achieve the seal.

If foreign material spills onto the girders despite the protection provided, the Contractor shall clean
off, wash, and lightly abrasive blast the contaminated areas, to the satisfaction of the Consultant.
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If the exterior fascia web and flanges of an exterior girder becomes contaminated with foreign
material, stained or marked, the Contractor shall clean off, wash and abrasive blast the exterior
fascia web and flanges and weather the surfaces such that uniformity of girder colour is achieved.
Weathering shall be achieved by repeatedly fogging the exterior girder faces with clean water and
then, allowing to dry. Fog misting shall leave girder surfaces wet but not running wet, and be
repeated when the girders are completely dry and until a finish acceptable to the Department is
achieved.

The cost of sealing and stain prevention shall be included in the unit price bid for the deck
concrete; no separate or additional payment will be made for the cost of protecting the girders,
nor for any cleaning, sandblasting or “weathering” made necessary by the Contractor’s work.

4.12 Protection of Concrete Work and Bridge Elements from Staining

The Contractor shall take precautions to protect all concrete work and bridge elements from
staining. If staining occurs it shall be removed to the full satisfaction of the Consultant. Stained
concrete surfaces that have received a Class 3 finish shall have the entire surface face of the
component sandblasted and the Class 3 finish reapplied. Stained concrete surfaces that have
received a Class 2 finish shall have the entire surface face of the component refinished. There
shall be no trace of staining after the specified concrete finishing is completed.

413 Removal of Falsework and Formwork

Falsework, formwork, and their supports shall only be removed at a time and in a manner that will
not result in damage to the concrete or surrounding components in any way. Removal methods
shall result in a uniform and gradual loading of the component and structure. Falsework and
formwork shall not be removed without the review and acceptance of the Consultant.

The following requirements for removal of forms and supports may be used if the temperature of
the concrete is maintained at no less than 15°C and review and acceptance of the Consultant is

received:

Component Age or Minimum Strength
Cast-in-place concrete girders 14 days or 80% of 28 day strength
Abutment seats and pier caps 5 days or 50% of 28 day strength
Pier shafts/columns 1to 3 days

Decks and slabs 5 days or 50% of 28 day strength
Wingwalls and backwalls

(less than or equal to 3 m in height) 12 to 24 hours

Wingwalls and backwalls 2 days

(greater than 3 m in height)
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Falsework and formwork may be removed earlier than the above requirements if reviewed and
accepted by the Consultant. The Contractor shall, at their expense, furnish evidence satisfactory
to the Consultant that the concrete placed has attained the specified compressive strength before
the commencement of falsework or formwork removal.

All formwork shall be removed from the completed structure.
4.14 Handling and Placing Concrete
4.14.1 General

The Contractor shall provide the Consultant with a minimum of 2 days advance notice of a
scheduled concrete pour date or a change to a pour date.

The method of concrete placement shall have a consistent and no adverse effects on the concrete
properties. All equipment proposed for use in mixing, conveying, placing and consolidating the
concrete shall be reviewed and accepted by the Consultant prior to its use. All the necessary
equipment for any particular pour shall be on site and proven to be in working condition before
the pour commences, with backup equipment on site. The equipment shall be well maintained,
suitable for the intended purpose and adequate in capacity for the work.

In preparation for the placing of concrete, all sawdust, wood chips and other construction debris
and foreign materials shall be removed from the interior of forms. Struts, spreaders, stays, and
braces, serving temporarily to secure the forms in correct shape and alignment, pending the
placing of concrete at their locations, shall be removed when the concrete placing has reached
an elevation rendering their service unnecessary. These temporary members shall be entirely
removed from the forms and not buried in the concrete.

Concrete shall be placed so as to avoid segregation of the materials and the displacement of the
reinforcement. When depositing concrete by mixer truck chute, concrete pump or crane and
bucket, the free fall of the concrete shall not exceed 1 metre. Concrete placement in elements
containing multiple layers of reinforcing steel shall be completed such that the concrete is not
deposited on upper layers of reinforcing steel.

Concrete shall be deposited in the forms in the order indicated on the Drawings, and each portion
placed between construction joints shall be placed in one continuous operation. No other order
of pouring shall be done unless otherwise accepted by the Consultant.

Concrete placing operations shall not work off, or transport concrete directly over concrete
previously placed.

Concrete shall not be placed when construction activities adjacent to the work will impart vibration
on the concrete that could in the opinion of the Consultant cause damage to the concrete.

4.14.2 Consolidation

Concrete, during and immediately after depositing, shall be thoroughly consolidated. The
consolidation shall be done by mechanical vibration, and subject to the following provisions:
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e The vibration shall be internal unless special authorization of other methods is given by
the Consultant, or the Consultant requests the use of other method(s);

e Vibrators shall be of a type and design acceptable to the Consultant. Vibrators shall be
capable of transmitting vibrations to the concrete at frequencies of not less than
4500 impulses per minute;

e The intensity of vibration shall be such as to visibly affect a mass of concrete of 25 mm
slump over a radius of at least 0.5 m;

e The Contractor shall provide a sufficient number of vibrators to properly consolidate each
batch, immediately after placement in the forms;

e Vibrator operators shall be suitably instructed in the use of vibrators, and the importance
of adequate and thorough consolidation of the concrete;

e Vibrators shall be manipulated so as to thoroughly work the concrete around the
reinforcement and imbedded fixtures and into the corners and angles of the forms.
Vibration shall be applied at the point of deposit and in the area of freshly deposited
concrete. The vibrators shall be inserted vertically and withdrawn out of the concrete
slowly. The vibration shall be of sufficient duration and intensity to thoroughly acceptably
consolidate the concrete without causing segregation. Application of vibrators shall be at
points uniformly spaced and not farther apart than the radius over which the vibration is
visibly effective;

¢ Vibration shall not be applied directly or through the reinforcement of sections or layers of
concrete which have hardened to the degree that the concrete ceases to be plastic under
vibration;

e Vibrators shall not be used to transport concrete within forms or made to flow over
distances resulting in segregation; Vibration shall be supplemented by spading as is
necessary to ensure smooth and dense concrete along form surfaces and in corners and
locations impossible to reach with the vibrators; and

e Once vibrated the Contractor shall not disturb the concrete, step into the concrete or add
additional concrete after vibration.

4.14.3 Additional Requirements

Accumulation of concrete on reinforcing steel shall be removed with brushes or other means
acceptable to the Consultant prior to it developing initial set or losing workability. Care shall be
taken during cleaning such that the reinforcing steel bond is not affected or concrete damaged.

Concrete shall be placed while fresh and before it has taken its initial set. Partially hardened
concrete shall not be tempered. Concrete that does not reach its final position in the forms within
the time limits specified shall not be used.

After initial set of the concrete, the forms shall not be jarred or any strain placed on the ends of
projecting reinforcing bars.

Concrete which would be adversely affected by the presence of freestanding water shall be
protected to prevent its occurrence, and the Contractor shall take whatever steps may be
necessary to prevent free water build up in the event of unexpected rainfall or similar occurrences
for the first 24 hours.
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Water used to keep equipment clean during the pour or to clean equipment at the end of the pour
shall be discharged in a designated area acceptable to the Consultant.

4.14.4  Pumping

The operation of the pump shall produce a continuous flow of concrete without air pockets. The
equipment shall be so arranged such that the freshly placed concrete is not damaged by pump
vibration. When pumping is complete, the concrete remaining in the line, if it is to be used, shall
be ejected in such a manner that there will be no contamination or segregation of the concrete.

4.15 Placing Pile Concrete

Pile concrete shall be placed in accordance with Section 3, Foundation Piles.

4.16 Placing Class HPC Concrete and Class HPC Concrete with Steel Fibres
4.16.1 General

The Contractor shall submit a deck or deck overlay concrete placement procedure to the
Consultant for review and acceptance a minimum of 2 weeks prior to the construction milestone
meeting. The deck pour placement procedure shall include, but not be limited to, documentation
outlining compliance with all specification requirements. Review comments shall be incorporated
into the deck or deck overlay concrete placement procedure to the satisfaction of the Consultant
and resubmitted prior to the commencement of the work.

A construction milestone meeting shall occur a minimum of 1 week prior to the placement of deck
or deck overlay concrete. The Contractor’s project manager, field superintendent, concrete
quality control testing supervisor, concrete finishing supervisor, and the concrete supplier's
representative shall attend the construction milestone meeting at date, time and location
acceptable to the Consultant.

Class HPC concrete and Class HPC concrete with steel fibres shall not be placed when the air
temperature is below 5°C, or is expected to fall below 5°C during the curing period, or when the
air temperature is above 25°C, or in the event of rain or excessive wind or dust, or when there
are other conditions detrimental to the work as determined by the Consultant.

Class HPC concrete and Class HPC concrete with steel fibres shall be placed between the hours
of 6:00 pm and 10:00 am of the following day, unless otherwise reviewed and accepted by the
Department and Consultant. Class HPC concrete and Class HPC concrete with steel fibres shall
not be placed when the evaporation rate exceeds 0.5 kg/m#hr. The evaporation rate shall be
determined using Figure D.1, of CSA A23.1 Annex D. The rate of evaporation shall be recorded
as concrete placing operations progress and the Contractor shall make all necessary adjustments
to ensure the evaporation rate does not exceed the specified limit.

The temperature of the concrete during discharge shall be between 10°C and 20°C unless
reviewed and accepted by the Consultant. The temperature of the mix shall be maintained below
the 20°C maximum temperature by the inclusion of ice to the mix which shall not alter the design
water cementing materials ratio.
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Lighting shall be provided in front and behind the placing/finishing machine and along the length
of each curb and/or barrier. Additional portable tower light plants shall be placed at each end of
the bridge and at the concrete testing area. Details of all proposed lighting and associated
equipment shall be provided in the Contractor's deck or deck overlay concrete placement
procedure.

All projecting reinforcing steel and anchor rod assemblies shall be covered during concrete
placement, consolidation, screeding, and testing operations such that it is not contaminated with
concrete or concrete paste.

Prior to placing concrete, substrate surfaces shall be brought to a saturated surface dry condition
with clean water meeting the requirements of Subsection 4.2.3, Water. Saturation with water shall
not be less than 3 hours prior to concrete placement. Substrate surfaces shall be surface dry and
free of water immediately prior to concrete placement.

Deck and deck overlay concrete shall be screeded using one of the following concrete
placing/finishing machines or an equivalent acceptable to the Department:

e Terex Bidwell Models: 2450, 3600, 4800;
e Gomaco Models: C450, C750; or
e Allen Models: 4836 B, 6036 B, 6048 B.

The Contractor shall provide 2 work bridges, separate from the placing/finishing machine, of
adequate length to completely span the width of the pour. The work bridges shall facilitate the
operations of concrete finishing and placement of the filter fabric for wet curing. Work bridges
shall be made available to the Consultant for straight edge checking, upon request. The work
bridges shall be supported parallel to the concrete surface, between 250 mm and 600 mm above
the concrete surface, and shall provide an unobstructed working surface that is wide enough to
permit diverse uses concurrently and rigid enough that dynamic deflections are negligible and do
not adversely affect the work. Work bridges shall include specialized work platforms to facilitate
concrete finishing in front of curbs, barriers or medians.

All deck concrete and deck overlay concrete shall be consolidated in accordance with
Subsection 4.14.2, Consolidation, even when vibratory drum type placing/finishing machines are
used. Consolidated deck concrete and deck overlay concrete shall not be walked in or otherwise
damaged.

4.16.2 Screed Guide Rails and Supports

Steel screed guide rails and supports shall be installed to suit the profile of the required surface
and to ensure a smooth and continuous surface from end to end of the bridge. Guide rails shall
extend beyond the end of the bridge and the entire deck surface shall be screeded with the deck
placing/finishing machine. Details of the screed guide rail supports, including extensions beyond
the end of the bridge, shall be included in the deck formwork submission.

Screed guide rails and guide rail supports shall not be located within any concrete pour.
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4.16.3 Dry-Run

The finishing machine shall be set-up to match the skew angle of the bridge, when the skew angle
exceeds 15°. For skewed bridge structures on vertical curves this requirement may be modified
to suit site constraints, as determined by the Consultant.

After the installation of deck formwork and prior to the installation of deck reinforcing steel, the
Contractor shall pre-load each type, size, and configuration of cantilevered deck formwork system
to determine the amount of expected deflection that will occur during concrete placement. The
pre-load shall accurately represent all anticipated loading during concrete placement, including
reinforcing steel, concrete, and the deck finishing machine. The pre-load shall be applied over
the length of cantilevered deck formwork between girder web stiffeners for steel girders or a length
of 3 m for concrete girders. After determining the cantilevered deck formwork deflection, the deck
edge pour strip, formwork, deck finishing machine, and/or screed guide rails shall be adjusted for
the expected formwork deflection.

After the deck formwork and reinforcing steel has been acceptably installed over the full length of
the bridge, and prior to the placement of any deck concrete, the deck finishing machine shall be
dry-run over the full length of the bridge and measurements taken to determine the expected deck
thickness and reinforcing steel concrete clear cover at locations corresponding with those detailed
on the girder camber diagram(s). Measurements shall also be taken at deck edges, front face of
curbs/barriers, deck joints, bulkheads, and any other locations as determined by the Consultant.
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Adjustment of the deck finishing machine and/or guide rails shall be completed such that the
design grades, deck thickness, and reinforcing steel concrete clear cover are achieved. After any
adjustments, the dry-run process shall be repeated for a portion of deck acceptable to the
Consultant. The deck finishing machine, guide rails, and their supports shall not be adjusted after
the dry-run _has been completed and the results have been reviewed and accepted by the
Consultant. If the deck finishing machine, quide rails, or their supports are adjusted for any reason
after acceptance, the dry-run, including all measurements, shall be repeated.

After the dry run has been acceptably completed, a 20M deck edge screed finishing reinforcing
steel bar shall be securely fastened to the projecting curb/barrier reinforcing steel bars at all
intersections using saddle ties or an equivalent acceptable to the Consultant. The deck edge
reinforcing steel bar shall be of the same type and grade as the curb/barrier reinforcing steel. The
profile of the top of the deck edge screed finishing reinforcing steel bar shall be set directly from
the deck finishing machine by projecting the elevation of the trailing end of the drum(s) to the
curb/barrier reinforcing steel. The deck edge screed finishing reinforcing steel bar shall remain in
the completed structure.

The dry-run process shall be completed a minimum of 24 hours prior to the commencement of
concrete placement. Concrete placement shall not commence until the Consultant has reviewed
and accepted the dry-run.

4.16.4  Screeding Concrete

Concrete shall be placed as close as practical ahead of the finishing machine, and at no time
more than 3 m in front of the trailing end of the finishing machine’s roller.

The screed shall be moved slowly and at a uniform rate. The direction of concrete placement
shall be from the low end of the bridge to the high end. A roll of concrete shall be maintained
along the entire front of the screed at all times to ensure the filling and consolidation of the
concrete surface. The Contractor shall continually measure and record the concrete thickness
being placed behind the deck finishing machine at the corresponding locations on the camber
diagram and measured during the dry-run.

Screeding shall be completed in no more than 2 passes.

Consolidated deck concrete and deck overlay concrete surfaces shall not be walked in or
otherwise damaged.

The Contractor shall ensure that the required concrete deck thickness and concrete clear cover
is being achieved by probing the plastic concrete behind the finishing machine at locations
consistent with the dry-run measurements.
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4.16.5 Bull Floating/Surface Texturing

The concrete surface produced behind the finishing machine shall be manually bull floated with a
magnesium bull float to ensure that the surface is free from open texturing, plucked aggregate
and local projections or depressions. Bull floating and surface texturing shall follow as close as
practical behind the screed. Concrete finishing shall be completed under the direct supervision
of an individual who has completed the ACI Concrete Flatwork Finisher Certification Program or
under the direct supervision of a certified journeyman concrete finisher. Copies of certifications
shall be provided to the Department upon request

Evaporation reducer or water shall not be finished into the concrete surface at any time during
finishing operations.

The Contractor shall check the concrete surface with a 3 m long expanded polystyrene straight
edge immediately after final bull floating and before texturing or application of evaporation reducer
to ensure the required surface tolerances are met. Concrete surfaces that do not meet the surface
tolerances described in Subsection 4.16.6, Surface Defects and Tolerances shall be corrected
while the concrete is still plastic and before curing procedures are implemented.

4.16.6 Surface Defects and Tolerances

The finished surface of the concrete shall conform to the design gradeline indicated on the
Drawings. The details of any proposed gradeline modification shall be submitted to the
Consultant for review and acceptance. For any required corrective work the Contractor shall
submit a repair procedure for review and acceptance by the Department and the Consultant
1 week prior to commencement of the repair work.

The surface shall be free from open texturing, plucked aggregate and local projections.

Except across the crown, when checked with a 3 m long straight edge placed in any direction on
the concrete surface, the gap between the bottom of the straight edge and the concrete surface
shall not exceed 3 mm. Areas with surface defects or do not meet the required surface tolerances
will be clearly marked out by the Consultant and the Contractor shall at their expense, without
reducing the specified concrete cover:

e Remove and replace areas where the deviation exceeds 10 mm from the correct surface.
As a minimum, the Contractor’s repair procedure shall include saw cuts 25 mm deep in
neat perpendicular lines and concrete removed to a depth of 35 mm below the top layer
of reinforcing steel. Repair areas shall be roughened to remove all loose material and
laitance. Exposed reinforcing steel shall be cleaned and repaired to its original condition.
Repair areas shall be saturated with water for a period of 24 hours prior to concrete
placement. Repair areas shall be free of standing water and surface dry immediately prior
to placing class HPC concrete. Curing shall be in accordance with the requirements for
class HPC concrete;

e Grind down any areas higher than 3 mm but not higher than 10 mm above the correct
surface; or

e Correct any areas lower than 3 mm but not lower than 10 mm below the correct surface,
by grinding down the adjacent high areas.

Standard Specifications for Bridge Construction — Edition 17, 2020 including AMC B025 & B026 4-31

Classification: Public



Section 4, Cast-In-Place Concrete

Concrete surfaces that are damaged in any way by construction operations, or show signs of
distress, scaling, dusting, or delamination shall be repaired or replaced by the Contractor at their
expense to the satisfaction of the Consultant and the Department.

4.17 Placing Mass Concrete

A mass concrete construction milestone meeting shall occur a minimum of 3 weeks prior to
scheduled concrete placement. The Contractor's project manager, field superintendent, and
representatives directly involved in the supervision of the work, shall attend the construction
milestone meeting at date, time and location acceptable to the Consultant.

Concrete temperature control and monitoring requirements shall be in accordance with
Subsection 4.23.1, General.

Cooling tubes, if used as thermal control measures shall be grouted after all thermal records have
been reviewed and the concrete accepted by the Consultant. Grout materials shall meet the
requirements of Subsection 7.3.3.5.5, Grout. Cooling tube grouting details shall be included in
the mass concrete thermal control plan.

4.18 Concreting Shear Keys and Diaphragms

Form work for shear keys and diaphragms shall be designed to accommodate variations in girder
dimensions, positioning, alignment, camber and sweep. Girder keyways and diaphragms shall be
brought to a saturated surface dry condition prior to concrete placement. Saturation with water
shall not be less than 3 hours. Substrate surfaces shall be surface dry and free of water
immediately prior to concrete placement.

Concrete placed in the keyways shall be fully consolidated and trowelled smooth and level with
the top surfaces of the precast girders. Curing shall be in accordance with
Subsection 4.23, Curing Concrete for the class of concrete specified. For SLW precast concrete
girder shear keys, the specified pre-bagged concrete patching material shall be cured in
accordance with the manufacturer’'s recommendations. The use of curing compounds will not be
permitted.

4.19 Concrete Slope Protection

A minimum of 1 week prior to commencing concrete slope protection Work, the Contractor shall
submit a detailed layout and forming plan to the Consultant for review and acceptance. The
detailed layout and forming plan shall comply with Standard Drawing S-1409, Standard Concrete
Slope Protection and these specifications.

All thickness dimension specified shall be measured perpendicular to the top of the concrete slope
protection surface.
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The slopes to be covered with concrete slope protection shall be trimmed and dressed by the
Contractor to within 150 mm of the lines and grades shown on the Drawings. The Contractor
shall supply and place Des 2 Class 25 crushed aggregate material to the thicknesses shown on
the Drawing over the trimmed slopes. Crushed aggregate material shall conform to the
requirements of Section 2, Backfill.

Where slopes have been constructed by others, and excavation exceeding 250 mm or fill
exceeding 150 mm is required due to discrepancies in position of the original surface, excavation
beyond the 250 mm tolerance limit and/or fill beyond the 150 mm tolerance limit will be considered
to be Extra Work. Depending upon the circumstances of the particular project the Department
and the Consultant may vary the specified concrete grades so as to minimize the amount of
remedial trimming required. Excavation up to 250 mm and/or fill up to 150 mm will be considered
as included in the bid price.

Concrete for slope protection shall be Class C.

Reinforcing steel shall be plain reinforcing steel and in accordance with Section 5, Reinforcing
Steel. The Contractor’s method of securing and maintaining the reinforcing steel in its specified
position location shall be submitted to the Consultant for review and acceptance a minimum of
1 week prior to commencement of the work.

The concrete shall be placed in either horizontal or vertical courses, with one course being allowed
to cure for at least 12 hours before the adjacent course is placed. Formwork shall be provided
below and above the reinforcing steel to ensure proper slab thickness, correct positioning, and
the formation of proper cold joints between courses. Vertical or horizontal joints shall be formed
or grooved 50 mm to the depth of the reinforcing steel. All joints shall be finished with suitable
edging and grooving tools and left unfilled. The concrete surfaces shall be given a Class 5 finish
prior to edging and grooving. Finishing work shall be carried out by competent and experienced
personnel only.

Backfill along the sides of concrete slope protection shall be non-granular, conforming to the
requirements of Section 2, Backfill and shall not be placed until the completed concrete slope
protection has been reviewed and accepted by the Consultant.

420 Construction Joints
4.20.1 General

Construction joints shall be made only where specified on the Drawings unless otherwise
reviewed and accepted by the Consultant.

If not detailed on the Drawings, or in the case of emergency, construction joints shall be installed
in accordance with Standard Drawings S-1412, Standard Cast-in-Place Concrete Construction
Joints or as determined by the Consultant. Shear keys or inclined reinforcement shall be used
where necessary to transmit shear, or to bond the two sections together. Construction joints shall
be located to allow a minimum of 60 mm concrete cover on reinforcing steel running parallel to
the joint.
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4.20.2 Bonding

Prior to depositing new concrete on/or against concrete which has hardened, the hardened
concrete surfaces shall be thoroughly prepared by abrasive blast cleaning to remove laitance or
other foreign materials to the satisfaction of the Consultant. Projecting reinforcing steel
contaminated with concrete shall also be abrasive blast cleaned. Formwork shall be protected
from damage during surface preparation operations. After surface preparation and reinforcing
steel has been cleaned, formwork shall be retightened against hardened concrete surfaces they
are in contact with. Hardened concrete surfaces shall be blown clean with compressed air and
saturated with clean water meeting the requirements of Subsection 4.2.3, Water. Saturation with
water shall not be less than 3 hours. Hardened concrete surfaces shall be surface dry and free
of water immediately prior to concrete placement.

The placing of concrete shall be carried out continuously from joint to joint. The face edges of all
joints which are exposed shall be carefully finished true to line and elevation.

4.21 Concreting in Cold Weather

In addition to the requirements of Subsection 4.23, Curing Concrete, when the air temperature is,
or is expected to be below 5°C as forecasted by the closest Environment Canada Meteorological
Station during the placing and curing period, or when determined by the Consultant, a cold
weather concreting plan shall be implemented. The Contractor shall submit details of his
proposed cold weather concreting plan to the Consultant for review and acceptance a minimum
of 2 weeks prior to concrete placement. The Contractor's cold weather concreting plan shall
include the following requirements:

o All aggregate and mixing water shall be heated to a temperature of at least 20°C but not
more than 65°C. The aggregates may be heated by either dry heat or steam. When
heating by steam the quantity of mixing water shall be adjusted such that the reviewed
and accepted concrete mix design water cementing materials ratio is achieved. The
temperature of the concrete shall be in accordance with Subsection 4.4.2, Concrete
Temperature at Discharge, at the time of placing in the forms. In the case of mass pours,
the Consultant may alter the temperature requirements in accordance with the
recommendations of concrete mix design review;

e Before placing concrete, pre-heat shall be provided to raise the temperature of formwork,
reinforcing steel, previously placed concrete, substrate surfaces, air within the formwork
enclosure, and/or soil to between 10°C and 20°C. For mass concrete placements the
pre-heat temperature range may be modified if required by the mass concrete thermal
control plan but in not case shall be less than 5°C;
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structure in such a way that the formwork, concrete and air within the enclosure can be
kept at or above 15°C for a protection period of 7 days after placing the concrete. For
concrete supplied with Type HSL, Type HSLb, or Type HSe containing hydraulic Portland-
limestone cement, the protection period shall be extended from 7 days to 14 days.
Enclosures shall be constructed with a minimum of 300 mm clearance between the
enclosure and the concrete;

e For Class HPC or Class HPC with steel fibres the 7 day protection period shall be
increased to 17 days (14 days wet curing and 3 days of air drying). The enclosure for
Class HPC or Class HPC with steel fibres shall be constructed large enough to comfortably
accommodate workers and equipment necessary to place, finish and cure the concrete.
The underside of bridge decks shall be suitably enclosed and heated,;

e The Contractor shall supply and install two thermocouples, one in the centre and one at
the surface of the concrete, for every 100 m? of deck, at locations determined by the
Consultant;

e The relative humidity within the enclosure shall be maintained at not less than 85%.
Heaters must be kept well clear of the formwork housing. Adequate ventilation is required
to provide air for combustion, and to prevent the accumulation of carbon dioxide. The use
of salamanders, coke stoves, oil or gas burners and similar spot heaters which have an
open flame and intense local heat will not be permitted:;

e The system of heating, and positioning of steam outlets, heaters, and fans, shall be
designed to provide uniform distribution of heat;

o When reviewed and accepted by the Consultant, fully insulated formwork may be
considered as an alternative to providing heat during the curing period. The Contractor
shall design and insulate the formwork such that the initial heat of the mix and the heat
generated during hydration processes will maintain the specified curing conditions
throughout the curing period. If the insulated formwork fails to maintain the specified
conditions, the Contractor shall immediately implement measures to restore them;

e Concrete curing shall be in accordance with the requirements of Subsection 4.23, Curing
Concrete;

e The adequacy of protection shall be monitored and recorded a minimum of every 4 hours
for the first 72 hours and every 8 hours for the remainder of the curing period, including
measurement of internal and surface concrete temperatures. The protective measures
shall be modified as necessary to maintain the specified conditions;
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o Repairing concrete defects and concrete surface finishing shall be in accordance with
Subsection 4.24, Repairing Concrete Defects and Subsection 4.25,Concrete Surface
Finish respectively;

e Protection and heating, when used, shall be withdrawn in such a manner so as not to
induce thermal shock stresses in the concrete. The temperature of the concrete shall be
gradually reduced at a rate not exceeding 10°C per day to that of the surrounding air. To
achieve this, in an enclosure, the heat shall be slowly reduced. The temperature
differential between the core of the element and the surface of the element shall not
exceed 20°C. In addition, the temperature differential between the surface of the element
and the ambient air shall not exceed 15°C. Ambient air temperature is defined as the
temperature at mid-height and 300 mm from the surface of the element. The Contractor
shall measure the temperature of internal concrete, surface of the concrete and ambient
air temperatures a minimum of every 4 hours, and shall make adjustments as necessary
to keep the rate of cooling within the specified parameters.

The Contractor shall demonstrate to the satisfaction of the Consultant that the requirements of
the cold weather concreting plan are met.

4.22 Placing Concrete under Water

Concrete shall not be placed underwater without the review and acceptance of the Department
and Consultant.

All Work shall be completed in accordance with Section 4, Cast-In-Place Concrete and this
Subsection. In the case of conflicting requirements the requirements of this Subsection shall
govern.

Concrete placed under water shall be completed in the presence of the Consultant.

The concrete temperature at discharge shall be between 10°C and 25°C.

Concrete shall not be placed in water which is below 4°C or flowing.

Underwater formwork shall be watertight.

The placement of concrete underwater shall be continuous until the work is complete. The surface
of the concrete shall be kept as horizontal as is practicable at all times.

4.22.1 Concrete Mix Design

Concrete to be placed underwater shall meet the requirements of Table 4-3, Tremie Concrete
and a concrete mix design completed in accordance with Subsection 4.4.3, Concrete Mix Design
Submission Requirements. The concrete mix design review letter and associated trial batch test
results shall be submitted to the Consultant for review and acceptance a minimum of 3 weeks
prior to commencement of the work.
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Table 4-3 Tremie Concrete

Minimum Nominal Visual Hardened
Class of SpeCIfled Maximum Slump Stabilit Visual Total Air
Concrete Compressive Aqareqate Flow Indexy Stability | Content
Strength at Sgi]zge(rgm) (mm) Ratin Index (%)
28 Days 9 Rating
(MPa)
Tremie 30 20t05® | 400 - 550 0 <1 5-80
Notes:

D) Nomlnal maximum coarse aggregate size may be reduced to 14 mm.

engmee#.The fly ash content _shall be determlned by the concrete mix design review

professional engineer. For concrete supplied with Type GUL or Type HSL hydraulic
Portland-limestone cement the minimum amount of supplementary cementitious materials
shall be 25% by mass of cementitious materials. For concrete supplied with Type GULb
or_Type HSLb hydraulic Portland-limestone cement the minimum amount of
supplementary cementitious materials shall be 20% by mass of cementitious materials.

(3) Range in air content shall be in accordance with CSA A23.1 Table 4 Category 1 based on
the nominal maximum aggregate size of the concrete mix design.

(4) Hydration stabilizing admixtures will be permitted. The design time period of hydration
stabilization shall be proposed by the Contractor and included in the concrete mix design
review letter submitted to the Consultant for review and acceptance.

(5) Anti- Washout admixtures mcorporatlng wscosﬂy modlflers will be permitted.

(6)

.Class Tremle concrete shaII be supplied

with Type HS, Type HSb, Type HSL or Type HSLb hydraulic cement, unless otherwise
specified on the Drawings and/or Special Provisions of the Contract.
(7) Trial batch testing shall be completed.

4.22.2 Trial Batches

Trial batches shall be completed in accordance with Subsection 4.4.4, Trial Batches and this
Subsection. In the case of conflicting requirements the requirements of this Subsection shall
govern.

The trial batch shall be performed a minimum of 28 days prior to placement of concrete at site
and written notification of the trial batch schedule provided to the Consultant 1 week prior to
commencement of the trial batch.
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Workability retention including, slump flow, visual stability index, and air content, shall be
assessed at 30 minutes after batching, quarter points of the time of haul and at the end of time of
haul. Testing to determine setting characteristics, compressive strength at 3, 7, and 28 days shall
be completed. If the tremie concrete mix has a hydration stabilizing admixture, trial batching to
assess workability retention shall be in accordance with Subsection 4.4.4.2, Hydration Stabilized
Concrete Mixes. Hardened visual stability index shall be completed in accordance with AASHTO
R81, Standard Specification for Static Segreqgation of Hardened Self-Consolidating Concrete
(SCC) CylindersAASHTO RS andard-Specificationfe atic-Segregation-of Hardened-Se

Consolidating-Concrete {SCC)-Cylinders,

4.22.3 Inspection and Testing

Inspection and testing shall be completed in accordance with Subsection 4.9, Inspection and
Testing.

Slump flow and visual stability index (VSI) testing shall be completed when slump testing is
specified in Subsection 4.9, Inspection and Testing. Slump flow and VSI testing shall be
completed in accordance with CSA A23.2-19C, Slump Flow of Concrete.

4224 Tremie Method

Concrete placed under water shall be completed by means of tremie method (concrete pump line
system or gravity tremie system) and such that it is placed in its final position in a compact mass
without segregation. A tremie method plan shall be submitted to the Consultant for review and
acceptance a minimum of 2 weeks prior to commencement of the work. The tremie method plan
will be considered a Professional Work Product and shall be authenticated by a Professional
Engineer licensed to practice in the Province of Alberta and validated by a Responsible Member,
in accordance with APEGA requirements.

The following information, at a minimum, shall be contained in the tremie method plan:

e Tremie equipment (concrete pump line sizes, hopper dimensions and line sizes, line
lengths, connection details, etc.);

Number of tremies and spacing, if applicable;

Initial concrete placement details;

Tremie embedment depth;

Tremie embedment monitoring details;

Concrete elevation monitoring details;

Concrete over pour elevation; and

Concrete over pour removal procedure details and associated vibration monitoring plan if
applicable.
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Details of the tremie method plan shall comply with the methodology outlined in the Federal
Highway Administration (FHWA) NHI-18-024 GEC 10 Subsection 7.3.3.1, the European
Federation of Foundation Contractors Guide to Tremie Concrete for Deep Foundation, and this
Subsection. In the case of conflicting requirements, the requirements of this Subsection shall

overn.

Tremie lines shall be constructed of steel pipe. If tremie lines are segmental, connections shall
be waterproof and fitted with watertight gaskets.

The embedment depth of the tremie line shall not be less than 3 m or exceed 7.5 m at any time
after initial concrete placement.

Tremie plugs for either dry or wet initial concrete placement shall be suitable for the intended
purpose and be demonstrated to be effective to the satisfaction of the Consultant before the
commencement of the work.

4,225 Concrete Removal and Surface Preparation

The Contractor shall remove surface laitance and any unsatisfactory material as determined by
the Consultant.

A 25 mm deep saw cut shall be made around the perimeter of the removal area prior to the
commencement of removal operations. The depth of the saw cut shall be modified if required
such that the saw blade does not come within 6 mm of the reinforcing steel. Removal of material
within 100 mm of concrete that will remain in the completed Work shall be completed using
chipping hammers less than nominal 7 kg class. Jack hammers up to a nominal 27 kg class may
be used to remove material within 100 mm and 300 mm of concrete that will remain in the
completed Work.

Compact hydraulic excavators, skid steers and other similar compact construction equipment will
only be considered for use to remove material that is further than 300 mm away from concrete
that will remain in the completed Work. If compact hydraulic excavators, skid steers and other
similar construction equipment are proposed to remove material further than 300 mm away a
vibration monitoring plan shall be submitted to the Consultant for review and acceptance. The
vibration monitoring plan shall, at a minimum, include demolition equipment details,
hammer/breaker attachment rated energies, vibration monitoring equipment details and setup.
Hammer/breaker attachments, if proposed, shall not have a rated energy greater than 550 Joules.
Vibrations measured at the top of the concrete remaining in the completed Work shall not exceed
25 mm/sec (1 in/sec).

Concrete construction joint surfaces and projecting reinforcing steel contaminated with concrete
shall be abrasive blast cleaned. The prepared concrete surfaces and projecting reinforcing steel
shall be reviewed and accepted by the Consultant prior to commencement of the next sequence
of Work.

The Contractor shall repair damage caused by removal operations to the satisfaction of the
Consultant.
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4.23 Curing Concrete

423.1 General

Freshly deposited concrete shall be protected from freezing, abnormally high temperatures or
temperature differentials, premature drying, water damage and moisture loss for the curing period.

The curing period for Class C and D concrete shall be 3 days. For concrete supplied with Type
HSL, Type HSLb, or Type HSe containing hydraulic Portland-limestone cement, the curing period
shall be extended from 3 days to 7 days.

All concrete surfaces consisting of Class C and D concrete shall be wet cured. The Contractor
shall cover the concrete surface(s) with curing blankets as soon as the surface will not be marred
by so doing. Curing blankets shall be UltraCure DOT or an equivalent acceptable to the
Consultant. The curing blankets and concrete surfaces shall be saturated with water during curing
blanket installation. The curing blankets shall be installed in full contact with the concrete surfaces
without folds, wrinkles or air pockets. Curing blankets and concrete surfaces shall be kept
continuously wet for the duration of the curing period. Where formwork is left in place for the
duration of the curing period, no additional curing will be required.

Curing compounds will not be permitted except as specified for concrete slope protection in
Subsection 4.23.2, Curing Requirements for Concrete Slope Protection.

During the curing period the Contractor shall provide protection such that the temperature of the
centre of the in-situ concrete does not fall below 10°C or exceed 70°C and the temperature
differential between the centre and any surface does not exceed 20°C. In addition, the
requirements of CSA A23.1 Table 20 shall apply.

When a concrete element has a width, depth, and length greater than 1.5 m, the Contractor shall
supply and install two thermocouples, one in the centre and one between 25 mm and 75 mm of
the concrete surface for every 50 m? of concrete, at locations determined by the Consultant. The
Contractor shall monitor and record the temperatures every 4 hours for the first 72 hours after
concrete placement and every 8 hours thereafter for the specified cure period and until 24 hours
after the maximum temperature has occurred. Daily temperature records shall be forwarded to
the Consultant.

Concrete shall be cured for the specified time period and achieve a compressive strength
acceptable to the Consultant, prior to being exposed to construction or traffic loads.
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4.23.2  Curing Requirements for Concrete Slope Protection

Concrete slope protection shall receive 2 coats of a Type 2 curing compound meeting the
requirements of ASTM C309 or ASTM C1315. The first coat is to be applied immediately after
the concrete has been finished, and the second coat is to be applied within 3 hours after the
application of the first coat. Each application shall be at a rate specified by the Manufacturer and
provide uniform coverage without streaking, runs, or sags after application.

4.23.3  Curing Requirements for Class HPC and Class HPC with Steel Fibres

The Contractor shall prepare and submit details for his proposed curing procedure to the
Consultant for review and acceptance a minimum of 2 weeks prior to the scheduled pour date.
At a minimum, the curing procedure shall include a description of equipment, materials, and work
methods/techniques proposed to complete the work.

After final bull floating and/or surface texturing, as soon as the concrete surface will not be
damaged by its application, an evaporation reducer shall be applied to the finished concrete
surface by a hand sprayer with a fine misting nozzle at the manufacturer's recommended
concentration and application rate. The evaporation reducer shall be a monomolecular film
forming compound intended for application to fresh concrete for temporary protection against
moisture loss, such as MasterKure ER 50, or an equivalent acceptable to the Consultant.
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For concrete mix designs that contain hydration stabilizing admixtures, in addition to the initial
application of evaporation reducer, the concrete surfaces shall be continuously misted with water
such that they remain continuously wet until the wet curing system is fully installed. The wet
curing system shall consist of an initially installed curing fabric which is subsequently replaced by
curing blankets. Curing fabric shall be Terrafix 270R, or an equivalent acceptable to the
Consultant, and be placed on the concrete surface and kept continuously wet by misting with
clean water as soon as the concrete surface will not be marred by its installation. The curing
fabric shall be removed and immediately replaced with curing blankets as soon as the concrete
surfaces will not be marred by its installation. Curing blankets shall be UltraCure DOT or an
equivalent acceptable to the Consultant. The curing blankets and concrete surfaces shall be
saturated with water during curing blanket installation. The curing blankets shall be installed in
full contact with the concrete surfaces without folds, wrinkles or air pockets. For concrete mix
designs that do not contain hydration stabilizing admixtures, the wet curing system will not require
the initial installation of curing fabric.

Edges of the curing fabric and blankets shall overlap a minimum of 150 mm and be secured in
place without marring the surface of the concrete. The wet curing system shall keep the concrete
surfaces continuously wet throughout the curing period by means of soaker hoses installed under
the curing blankets along the crown or high side of superelevated deck or deck overlay concrete,
and within curbs/barriers. Curing blankets shall not be re-used unless reviewed and accepted by
the Consultant.

Wet curing shall be maintained for a minimum of 7 days for rehabilitation projects and 14 days for
new bridge construction. When concreting in cold weather, curing with filter fabric and water shall
be maintained for a minimum of 14 days followed by 3 days of air drying for both rehabilitation
and new bridge construction projects.

When formwork is removed prior to the completion of the specified curing period, the resulting
exposed concrete surfaces shall be wet cured for the remaining days.

Curb and barrier formwork shall be carefully removed such that the concrete is not damaged by
removal operations. Formwork removal shall occur no later than 72 hours after concrete
placement. Wet curing of the concrete surfaces exposed after formwork removal shall commence
immediately after formwork removal.

In the event that curing is determined unacceptable by the Consultant, or any portion of the
Class HPC or Class HPC with steel fibres becomes surface dry during the curing period, the
Consultant will have cause to reject the concrete.

4.24 Repairing Concrete Defects

Honeycomb, cavities, spalls, chips, cracking and other casting or construction defects shall be
immediately reported to the Consultant. The Contractor shall submit a repair procedure for
honeycomb, cavities, spalls, chips, cracking and other casting or construction defects to the
Consultant for review and acceptance and any review comments incorporated into the repair
procedure prior to commencement of the repair work.

Damaged concrete shall be repaired by the Contractor to the satisfaction of the Consultant.
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4.24.1 Honeycomb, Cavities, and Casting Defects

Honeycomb, cavities and other deficiencies are defined as those areas that are greater than
30 mm in depth or 0.05 m? in area. Defects less than 30 mm in depth and 0.05 m2 in area shall
be repaired in accordance with Subsection 4.25.3, Class 2 Rubbed Surface Finish.

As a minimum, the Contractor’s repair procedure shall include removing and replacing the
defective concrete with the originally specified class of concrete. Repair extents shall be saw cut
25 mm deep in neat perpendicular lines and concrete removed to a depth of 35 mm below
reinforcing steel. Repair areas shall be roughened to remove all loose material and laitance.
Exposed reinforcing steel shall be cleaned and repaired to its original condition. Repair areas
shall be saturated with water for a period of 24 hours prior to concrete placement. Repair areas
shall be free of standing water and given sufficient time to become surface dry, immediately prior
to concrete placement. Curing shall be in accordance with the requirements for the specified
class of concrete.

Formwork alignment of highly visible elements, including medians, curbs, barriers, exterior deck
fascia, pier shafts, and exterior fascia of wingwalls shall be such that when checked witha 1.2 m
long straight edge placed in any direction on the concrete surface, the gap between the bottom
of the straight edge and the concrete surface does not exceed 3 mm. The formwork alignment of
all other elements shall not be greater than 5 mm when checked with a 1.2 m long straight edge.
Concrete elements with formwork alignment exceeding the specified tolerances shall be repaired
or replaced as determined by the Department.

4.24.2 Cracks

For Class HPC and Class HPC with steel fibres the Contractor and the Consultant shall jointly

inspect and identify all cracks after the curing period and before opening to traffic. The Consultant
will plot the width in millimeters and length in linear meters of cracks and report the findings to the
Department. The Contractor shall complete all required crack repairs prior to opening to traffic.
Cracks that develop after opening to traffic will not require repair.

The Contractor shall repair cracks with widths greater than or equal to 0.2 mm using the following
procedure:

(1) Clean and dry cracks with oil-free compressed air.
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(2) Seal cracks with a gravity flow concrete crack filler in accordance with the Manufacturer’s
recommendations. The crack filler shall maximize the penetration by taking into
consideration the ambient temperature, substrate temperature, viscosity and pot life of the
material. The crack filler shall be chosen from the Department’s Products List in the
Concrete Crack filler/Proven Products category and have a viscosity less than 105
centipoises (cP). Gravity flow crack repairs shall be completed in accordance with the
methodology outlined in the American Concrete Institute (ACI) RAP 2, Crack Repair by
Gravity Feed with ResinAmercan-Concrete-stitute (ACH-RAR 2 -Crack-Repaiby-Gravity

(3) When cracks extend the full depth of the deck slab, barriers or curbs or extend partial
depth of decks that are cast to grade, epoxy injection will be required. The epoxy resin
shall meet the requirements of ASTM C881/C881M Type |V, Grade 1, Class B or C and
have a viscosity less than 500 cP.

For all other classes of concrete, cracks 0.2 mm or greater in width identified prior to issuance of
the construction completion certificate, shall be repaired by epoxy injection in accordance with
the manufacturer's recommendations. The epoxy for crack injection shall meet the requirements
of ASTM C881/C881M Type IV, Grade 1, Class B or C. The viscosity shall not exceed 500 cP.

When epoxy injection is required, an injection procedure shall be submitted to the Consultant for
review and acceptance prior to commencing repairs. The injection procedure shall be in
accordance with the methodology outlined in the American Concrete Institute (ACI) RAP 1,
Structural Crack Repair by Epoxy Injection.

All costs associated with crack repairs will be considered incidental to the Work and no separate
or additional payment will be made.

4.25 Concrete Surface Finish
4251 General

Wood or magnesium tools shall be used for finishing concrete and be of a type and quality
acceptable to the Consultant.

Evaporation reducer, finishing aids or water shall not be used during any stage of concrete
finishing.

On exposed concrete surfaces to 600 mm below grade or, in the case of river piers, 600 mm
below lowest water level, surface finishes shall be applied as follows:

Class 1 Ordinary Surface Finish

o All concrete surfaces unless other finishes are specified; and
o Top surfaces of pile caps, abutment seats, pier caps, curbs, and barriers.

Class 2 Rubbed Surface Finish
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o Piers except grade separation piers (all surfaces except top surfaces of pier caps);
o Traffic side surfaces of curbs, barriers, medians and sidewalks; and
e Cast-in-place concrete girders except exterior fascia.

Class 3 Bonded Surface Finish

Exposed faces of abutment seats except top surface;

Exposed faces of curtain walls/wingwalls;

Cast-in-place walls, MSE wall panels, and coping caps;

Grade separation piers except top surfaces;

Exterior concrete girder faces;

Exposed faces of cast in place concrete diaphragms;

Underside of the deck overhang extending to top flange of girder; and
Exterior surfaces of deck slabs, curbs, barriers and sidewalk.

Class 3 bonded surface finishes shall only be applied to the above listed elements when specified
in the Special Provisions of the Contract. When a Class 3 bonded surface finish is not specified
in the Special Provisions of the Contract, all above listed elements shall receive a Class 2 rubbed
surface finish. When specified in the Special Provisions of the Contract the extents of the Class 3
bonded surface finishes shall be in accordance with Standard Drawings S-1851, Standard
Concrete Sealer Surface Treatment for Major Bridges and/or S-1852, Standard Concrete Sealer
Surface Treatment for Standard Bridges.

Class 4 Floated Surface Finish

e Top surfaces of concrete deck, roof slabs, and approach slabs which are to receive
waterproofing membranes and wearing surfaces

Class 5 Floated Surface Finish, Broomed Texture

e Top surfaces of sidewalks, medians, and pedestrian bridge decks;

o Approach slab concrete which will be covered by a wearing surface only (without
waterproofing membrane);

e Concrete slope protection; and

e Deck joint blockout concrete top surfaces.

Class 6 Floated Surface Finish, Surface Textured

e Top surfaces of deck, deck overlay, roof and approach slabs which will not be covered
with either waterproofing membrane or wearing surface.
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4.25.2 Class 1 Ordinary Surface Finish
4.25.2.1 Unformed Surfaces

Immediately following placing and consolidation, the concrete shall be screeded to conform to the
required surface elevations, and then floated to ensure that the surface is free from open texturing,
plucked aggregate, and local projections or depressions.

When checked with a 1.2 m long straight edge placed in any direction on the concrete surface,
the gap between the bottom of the straight edge and the concrete surface shall not exceed 3 mm
unless specified otherwise.

425272 Formed Surfaces

Immediately following the removal of forms, all fins and irregular projections shall be removed
from concrete surfaces. On all surfaces the cavities produced by form ties, and all other holes,
shall be thoroughly chipped out, cleaned, and filled with an approved concrete patching material
listed on the Department’s Products List. The repair material shall be appropriate for the intended
application and be placed in accordance with the manufacturer’s published product data sheet.
All repairs shall be wet cured for a minimum of 72 hours. Curing compounds may be used for
curing repair areas on formed vertical surfaces that do not require Class 2 rubbed surface finish
or Class 3 bonded surface finish.

4.25.3 Class 2 Rubbed Surface Finish

Immediately following the removal of forms, all concrete fins and irregular projections shall be
removed and concrete surfaces inspected for compliance with Subsection 4.24.1, Honeycomb,
Cavities, and Casting Defects. After review and acceptance of the Consultant, all concrete
surfaces shall be prepared by abrasive blast cleaning. Abrasive blast cleaning shall be completed
to a concrete surface profile 3 in accordance with the International Concrete Repair Institute (ICRI)
Guideline No. 310.2R-2013, Selecting and Specifying Concrete Surface Preparation for Sealers,
Coatings, Polymer Overlays, and Concrete Repair and expose the full extent of surface air voids
and other concrete defects. Concrete surfaces of piers within a watercourse may be prepared by
diamond grinding wheels or other methods reviewed and accepted by the Consultant.

After surface preparation has been reviewed and accepted by the Consultant, surface voids
greater than 19 mm diameter but less than 0.05 m? in area and less than or equal to 30 mm deep
shall be filled with an approved concrete patching material listed on the Department’s Product list
in the Overhead/Vertical (OH-V) category and placed in accordance with the manufacturer’s
published product data sheet. Surface voids less than 19 mm in diameter and less than or equal
to 30 mm deep may be filled with a pre-bagged sack rub material. Sack rub materials shall be
mixed and placed in accordance with the manufacturer's recommendations over the entire
prepared surface. Sack rub and patching materials shall be cured in accordance with the
manufacturer’'s recommendation. The use of curing compounds will not be permitted. When
the patching and sack rub materials have adequately cured, a carborundum stone or method
acceptable to the Consultant shall be used to finish the surface to a smooth, uniform and closed
texture. Any voids or cavities opened during the stone rubbing process shall be refilled. Parging
or surface patching to correct irregularities will not be permitted.
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When checked with a 1.2 m long straight edge placed in any direction on the concrete surface,
the gap between the bottom of the straight edge and the concrete surface shall not exceed 3 mm
unless specified otherwise.

All prepared concrete surfaces, including all patching and sack rubbing shall be uniform in colour
and texture. After the surface preparation has been completed to the satisfaction of the
Consultant, the Contractor shall apply sealer as required in Subsection 4.26, Type 1c Sealer. If
application of the Type 1c sealer is applied in a uniform and manner acceptable to the Consultant,
any subsequent change in the uniformity of concrete surface colour will considered acceptable.

4.25.4 Class 3 Bonded Surface Finish

Concrete surface finish shall be completed in accordance with Subsection 4.25.3, Class 2 Rubbed
Surface Finish, except that uniformity in colour and Type 1c Sealer is not required.

After the surface finish has been completed to the satisfaction of the Consultant, the concrete
surface shall be pressure washed to remove all dust, dirt, laitance and all other bond breaking
materials. After the concrete surface has dried for a minimum of 24 hours and before becoming
contaminated with dust or other bond breaking materials, the Contractor shall apply an approved
pigmented concrete sealer that meets the requirements for a Type 3 sealer of the Material Testing
Specifications for Concrete Sealers - B388.

The pigmented concrete sealer shall be applied in accordance with the manufacturer's
specifications and as a minimum two applications totaling the Department’s approved application
rate of the pigmented sealer are required. The colour(s) of the proposed coating scheme, which
typically shall be similar to the natural colour of cured concrete, must be acceptable to the
Department and Consultant before application of the coating. If a colour scheme has been
designed for the site it will be specified in the Special Provisions. When spray application is used
the surface shall be back rolled. The Contractor shall ensure that no colour variation is visible,
and shall match the colour of any previously sealed adjoining surfaces. Acceptance of the
pigmented sealer used will not be considered to relieve the Contractor of the sole responsibility
for its acceptable performance and appearance.

4255 Class 4 Floated Surface Finish

Unless otherwise noted on the Drawings, concrete surfaces receiving a waterproofing membrane
and a final wearing surface, shall be manually bull floated and float finished as necessary to
provide a smooth surface.

Concrete surfaces shall meet the requirements of Subsection 4.16.6, Surface Defects and
Tolerances.

4.25.6 Class 5 Floated Surface Finish, Broomed Texture

The concrete surface shall be float finished as necessary to produce a smooth surface. After the
concrete has set sufficiently, the surface shall be given a transversely broomed finish using a
coarse broom to produce regular corrugations to a maximum depth of 2 mm. A bronze edging
tool shall be used at all edges and control joints.
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Sidewalk and median control joints shall be installed at the same locations of curb/barrier control
joints using a bronze grooving tool of sufficient gauge to produce control joints to a depth of a
minimum of one quarter of the slab thickness.

When checked with a 3 m long straight edge placed in any direction on the concrete surface, the
gap between the bottom of the straight edge and the concrete surface shall not exceed 3 mm
unless specified otherwise.

4.25.7 Class 6 Floated Surface Finish, Surface Textured

After the concrete has been manually bull floated, the surface shall be textured with a “flat wire”
texturing tool having a single row of tines. The texture shall be transverse grooving which may
vary from 1.5 mm width at 10 mm centres to 5 mm width at 20 mm centres, with a groove depth
of 3mm to 5 mm. This work shall be done at such time and in such manner that the texture is
achieved while minimizing the displacement of coarse aggregates or steel fibres. The textured
surface shall be uniform over the entire concrete surface.

Following surface texturing, a 300 mm width of concrete surface adjacent to the curb, barrier or
median shall be trowelled smooth and the surface left closed.

Concrete surfaces shall meet the requirements of Subsection 4.16.6, Surface Defects and
Tolerances.

4.25.8 Surface Finish under Bearings and Baseplates

Concrete surfaces within grout pad recesses shall be bush hammered to a depth of 3 mm
including all air voids prior to the installation of bearings, bridgerail posts, luminaire, overhead
sign structure or other baseplates. Bush hammering shall not occur within 25 mm of anchor rods.
Anchor rods shall be protected from damage during the work.

Concrete surfaces on which bearing baseplate pintels or shim stacks will be placed shall be
ground to a level, smooth, solid and even surface after bush hammering.

When checked with a 1.2 m long straight edge placed in any direction on concrete surfaces to
receive plain elastomeric bearings, the gap between the bottom of the straight edge and the
concrete surfaces shall not exceed 1 mm.

426 Type 1lc Sealer

An approved Type 1c concrete sealer selected from the Department’s Products List shall be
applied to all concrete surfaces which are to receive a Class 2, Class 5 and Class 6 surface finish.
This shall include all concrete surfaces to 600 mm below grade or in the case of river piers
600 mm below lowest water level. Surfaces that are to receive a waterproofing membrane shall
not have sealer applied. Sealer will not be required on the underside of bridge decks or on
concrete diaphragms in the interior bay areas, however, the faces of the end diaphragms nearest
the abutment backwalls, inside face of backwall and top surface of abutment seat, excluding
bearing recess pockets, shall be sealed.

Standard Specifications for Bridge Construction — Edition 17, 2020 including AMC B025 & B026 4-48

Classification: Public



Section 4, Cast-In-Place Concrete

The sealer shall be applied in accordance with the Manufacturer's recommendations; however
the application rate shall be increased by 30% from that indicated on the Department’s Products
List and the substrate temperature shall be a minimum of 5°C. Before applying the sealer, the
concrete shall be cured for at least 28 days. The concrete surface shall be dry, and air blasted to
remove all dust and accepted by the Consultant prior to applying sealer. In order to ensure
uniform and sufficient coverage rates the Contractor shall apply measured volumes of sealing
compound to appropriately dimensioned areas of concrete surface, using a minimum of 2 coats.
Asphalt concrete pavement surfaces and other elements shall be adequately protected from
overspray and runoff during sealer application.

4.27 Measurement and Payment
4.27.1 Concrete

Measurement for payment of cast-in-place concrete will by the cubic metre of concrete acceptably
placed, measured to the nearest 0.01 m?,

The quantity of concrete paid for will be the volume of concrete remaining within the neat lines as
shown on the Drawings, less the volume of concrete displaced by steel pipe piles, concrete piles,
ducts and voids, and girder flanges and webs. The volume of concrete displaced by
H-Piles, reinforcing steel, deck joint anchorages, and anchor rods will not be deducted from the
guantity to be paid for.

When calculating the volume of pile concrete for drilled piles at locations where the pile holes are
drilled larger than specified, the additional volume of concrete required to fill the oversize pile hole
will not be included in the quantity of material to be paid for.

Payment will be made at the unit prices bid for “Concrete — Supply and Place” for the class of
concrete specified less any applicable payment adjustments for compressive strength, and will
be full compensation for falsework and formwork; curing; concrete surface finishing; the supply
and application of concrete sealers; testing and inspection; and all labour, materials, equipment,
tools and incidentals necessary to complete the Work as shown on the Drawings and to the
satisfaction of the Consultant.

All costs associated with concreting in cold weather, when required, will be considered incidental
to the Work, and no separate or additional payment will be made.

80% of the unit price bid will be paid once the concrete has been acceptably placed and the 7 day
concrete compressive strength tests indicate, in the opinion of the Consultant, that the concrete
will achieve the specified strength. Initial payment will not constitute full acceptance of the
concrete. The remaining 20% of the unit price bid will be made once concrete surface finishing
has been acceptably completed, and the 28 day compressive strength test results have been
reviewed and accepted by the Consultant.
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For Class HPC deck concrete, 80% of the unit price bid will be paid once the concrete has been
acceptably placed and the 7 day concrete compressive strength tests indicate, in the opinion of
the Consultant, that the concrete will achieve the specified strength. Initial payment will not
constitute full acceptance of the concrete. 20% of the unit price bid will be made once concrete
surface finishing, the condition of weathering steel girders, concrete work and other bridge
components, and 28 day concrete compressive strength test results have been reviewed and
accepted by the Consultant.

The Department reserves the right to reject concrete that does not meet the specified
requirements. The Department may, at its sole discretion, accept concrete that does not meet
the specified 28 day concrete compressive strength at a reduced price. Payment adjustment may
be made in accordance with Subsection 4.27.1.1, Compressive Strength Test Result Payment
Adjustment.

4.27.1.1  Compressive Strength Test Result Payment Adjustment
Payment adjustment may be applied to the volume of concrete represented by the concrete
compressive strength test results in accordance with Subsection 4.9.1, Compressive Strength

Tests.

Class C Concrete

35 MPa and over, full bid price

34 MPa to 35 MPa, bid price less $30 per cubic metre
33 MPa to 34 MPa, bid price less $60 per cubic metre
32 MPa to 33 MPa, bid price less $90 per cubic metre
31 MPato 32 MPa, bid price less $120 per cubic metre
30 MPa to 31 MPa, bid price less $160 per cubic metre
29 MPa to 30 MPa, bid price less $220 per cubic metre
28 MPa to 29 MPa, bid price less $300 per cubic metre
27 MPa to 28 MPa, bid price less $400 per cubic metre
Less than 27 MPa, rejected

Class HPC and Class HPC with Steel Fibres Concrete

45 MPa and over, full bid price

44 MPa to 45 MPa, bid price less $40 per cubic metre
43 MPa to 44 MPa, bid price less $100 per cubic metre
42 MPa to 43 MPa, bid price less $180 per cubic metre
41 MPa to 42 MPa, bid price less $280 per cubic metre
40 MPa to 41 MPa, bid price less $400 per cubic metre
Less than 40 MPa, rejected

Class D, Class Pile, Class Tremie Concrete

¢ 30 MPa and over, full bid price
e 29 MPa to 30 MPa, bid price less $30 per cubic metre
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28 MPa to 29 MPa, bid price less $60 per cubic metre
27 MPato 28 MPa, bid price less $90 per cubic metre
26 MPa to 27 MPa, bid price less $120 per cubic metre
25 MPa to 26 MPa, bid price less $160 per cubic metre
24 MPa to 25 MPa, bid price less $220 per cubic metre
Less than 24 MPa, rejected

Class S Concrete

20 MPa and over, full bid price

18 MPa to 20 MPa, bid price less $30 per cubic metre
16 MPa to 18 MPa, bid price less $70 per cubic metre
Less than 16 MPa, rejected

4.27.1.2 Coring

Coring to confirm or contest low concrete compressive strength test results will only be permitted
when reviewed and accepted by the Department.

Sampling and testing of cores shall be completed by an independent laboratory certified to CSA
A283 and in accordance with CSA A23.2-14C. Cores shall be extracted in the presence of the
Consultant and tested within 7 days of testing the 28 day cylinders that are being evaluated.

3 cores shall be extracted for each concrete compressive strength test result being evaluated.
The core size shall be 100 mm diameter by 200 mm length or of a size acceptable to the
Department and the Consultant.

Core hole locations will be determined by the Consultant. The Contractor shall use a reinforcing
steel locator acceptable to the Consultant to locate reinforcing steel in the immediate vicinity of
the core hole location and provide this information to the Consultant. The Consultant will attempt
to avoid reinforcing steel in his final determination of core hole locations. Core holes shall be
prepared by abrasive blasting, brought to a saturated surface dry condition, filled with a
Department approved concrete patching product acceptable to the Consultant, and wet cured for
72 hours.
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The average strength of each set of 3 cores will represent a concrete compressive strength test
and shall be equal to or greater than the specified 28 day strength. CSA A23.1 Clause 4.4.2.2.2.2
shall not apply. If the average cored concrete strength is greater than the averaged test cylinder
concrete strength, the concrete cored strength result will be used as the basis for acceptance and
payment. If the averaged cored concrete strength is less than the averaged test cylinder concrete
strength, the averaged test cylinder concrete strength will be used as the basis for acceptance

and payment.

All costs associated with coring, testing, reporting and repairing core holes will be considered
incidental to the Work, and no separate or additional payment will be made.

4.27.2 Concrete Slope Protection

Measurement for payment of concrete slope protection will by the square metre of concrete slope
protection acceptably constructed, measured to the nearest 0.1 m2.

The quantity to be paid for will be based on horizontal measurement of surface areas
perpendicular to the slope specified. Vertical faces will not be measured.

Payment will be made at the unit price bid for “Concrete Slope Protection” less any applicable
payment adjustments for compressive strength, and will be full compensation for preparation of
the slopes; supply, placement and compaction of backfill; formwork; the supply and placement of
reinforcing steel, the supply and placement of concrete; supply and application of curing
compound; and all labour, equipment, tools and incidentals necessary to complete the Work as
shown on the Drawings and to the satisfaction of the Consultant.

All costs associated with top and toe cut-off walls, edge swales, galvanized steel flashing,
fasteners, and associated materials will be considered incidental to the Work, and no separate or
additional payment will be made.

The Department reserves the right to reject concrete slope protection that does not meet the
specified requirements. The Department may, at its sole discretion, accept concrete slope
protection that does not meet the specified 28 day concrete compressive strength. Payment may
be made in accordance with Subsection 4.27.2.1, Compressive Strength Test Result Payment
Adjustment.

4.27.2.1 Compressive Strength Test Result Payment Adjustment
Payment adjustment may be applied to the area of concrete slope protection represented by the
concrete compressive strength test in accordance with Subsection 4.9.1, Compressive Strength

Tests.

Class C Concrete

35 MPa and over, full bid price

34 MPa to 35 MPa, bid price less $10 per square metre
33 MPa to 34 MPa, bid price less $20 per square metre
32 MPa to 33 MPa, bid price less $30 per square metre
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31 MPato 32 MPa, bid price less $40 per square metre
30 MPa to 31 MPa, bid price less $55 per square metre
29 MPa to 30 MPa, bid price less $75 per square metre
28 MPa to 29 MPa, bid price less $100 per square metre
27 MPa to 28 MPa, bid price less $150 per square metre
Less than 27 MPa, rejected
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Section 5, Reinforcing Steel

51 General

This Specification is for the supply, fabrication, handling and placing of plain reinforcing steel,
epoxy coated reinforcing steel, corrosion resistant reinforcing steel (CRR), and stainless
reinforcing steel. All reinforcing steel shall be supplied and installed in the lengths and shapes
shown on the Drawings. No substitution of bars or changes to bar details will be permitted without
prior approval of the Consultant.

5.2 Supply and Fabrication
5.2.1 Prefabrication Submissions
5.2.1.1 Qualifications

Epoxy coated reinforcing steel shall be coated by a manufacturer certified under the Concrete
Reinforcing Steel Institute (CRSI) Voluntary Certification program for Fusion Bonded Epoxy
Coating Applicator plants. Proof of certification shall be submitted to the Consultant prior to
commencement of the work.

5.2.1.2 List of Fabricators and Qualifications

The Contractor shall submit a list of all fabricators and their sub-contractors detailing their scope
of work, qualifications, and certifications, as applicable. The Contractor shall also submit proof of
gualification and certifications of all fabricators and their sub-contractors.

5.2.1.3 Mill Test Reports

Mill test reports shall be submitted to the Consultant a minimum of 2 weeks prior to the
commencement of fabrication for each heat number and reinforcing steel type. Mill test reports
shall be legible and provided in English. Mill test reports shall include, at a minimum, the heat
number, date, and location of production, compliance with material reference standards, chemical
analysis, and mechanical properties. Details of the pickling process for stainless reinforcing steel
shall also be provided. Mill test reports shall be certified by the producing mill. The yield strength
shall be determined using the offset method (0.2%).

Where mill test reports originate from a mill outside Canada or the United States of America, the
Contractor shall have mill test reports verified by a certified laboratory in Canada by testing the
material to the specified material standards, including boron content. The testing laboratory shall
be accredited by a Canadian or American accreditation body to ISO/IEC 17025 for the tests
required. The accreditation body shall be a signatory to the International Laboratory Accreditation
Cooperation Mutual Recognition Arrangement (ILAC MRA). Preparation and collection of
samples for testing shall be directed and witnessed by or completed by personnel employed by
the testing laboratory. A verification letter shall be provided by the testing laboratory that includes
accreditation documentation, applicable mill test reports, testing standards, date of verification
testing, and declaration of material compliance with Contract requirements. The verification letter
shall be signed by an authorized officer of the testing laboratory.
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5214 Shop Drawings

The Contractor shall prepare and submit reinforcing steel shop drawings to the Consultant for
review and acceptance a minimum of 2 weeks prior to the commencement of fabrication.

Shop drawings shall be provided in electronic unlocked PDF format. Each shop drawing shall
include the Department’s shop drawing identification block and have a sufficient blank space for
the Consultant’s review stamp. The Department’s shop drawing identification block will be
provided to the Contractor upon request. As a minimum, the following information shall be
included on shop drawing submissions:

Material reference standards;

Bar marks (bar marks shall be consistent with the Drawings);
Bar quantities;

Bar sizes, lengths, and shapes;

Bar bending and cutting schedules;

Mechanical splices, if specified;

Bar spacing and locations; and

Reinforcing steel mass in kilograms.

Review comments provided by the Consultant and/or the Department shall be incorporated into
the shop drawings and resubmitted to the Consultant for review and acceptance prior to the
commencement of the work.

The shop drawings will be reviewed by the Consultant solely to determine general conformance
with the Contract. The Consultant’s review and acceptance shall not be considered as relieving
the Contractor of the responsibility for completing the Work in accordance with the Contract
requirements.

All costs associated with the preparation and submission of shop drawings will be considered
incidental to the Work, and no separate or additional payment will be made.

5.2.1.5 Fabrication Schedule

The Contractor shall maintain a fabrication schedule in a format acceptable to the Consultant.
The fabrication schedule shall include the schedules of all fabricators and their sub-contractors.
The fabrication schedule shall be provided to the Consultant upon request.

5.2.2 Materials

5.2.2.1 Plain Reinforcing Steel

Plain reinforcing steel shall be Grade 400W, meeting the requirements of CSA G30.18.
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5.2.2.2 Epoxy Coated Reinforcing Steel

Plain reinforcing steel conforming to the requirements of Subsection 5.2.2.1, Plain Reinforcing
Steel, shall be used in the production of epoxy coated reinforcing steel.

Epoxy coated reinforcing steel shall be prepared and coated in accordance with the requirements
of Ontario Provincial Standard Specification (OPSS) 1442, Material Specification for Epoxy
Coated Steel Reinforcement for Concrete, and the requirements contained herein.

The film thickness of the epoxy coating, after curing, shall be 175 pum to 300 pm (7 to 12 mils).
The epoxy coating material shall conform to the requirements of OPSS 1443, Material
Specification for Organic Coatings for Steel Reinforcement.

5.2.2.3 Corrosion Resistant Reinforcing Steel

Corrosion resistant reinforcing steel (CRR) shall consist of either low carbon/chromium reinforcing
steel or stainless reinforcing steel.

Low carbon/chromium reinforcing steel shall conform to the requirements of ASTM
A1035/A1035M. The alloy type shall be CS and the minimum yield strength based on the 0.2%
offset method shall be equal to 690 MPa.

Stainless reinforcing steel, if used, shall conform to the requirements of Subsection 5.2.2.4,

Stainless Reinforcing SteelStainless-Reinforcing-Steel.

Unless otherwise specified, only one type of CRR shall be supplied for use throughout the project.

5.2.2.4 Stainless Reinforcing Steel

Stainless reinforcing steel shall be of the following designations as defined by the Unified
Numbering System (UNS):

e S31653
S31803
e 532304

Stainless reinforcing steel shall conform to the requirements of ASTM A276/A276M and ASTM

A955/A955M (including Annex Al1.2 or A1.3). The minimum vield strength shall be 420 MPa.

Austenitic grades shall meet the requirements of ASTM A262 Practice E. Duplex grades shall
meet the requirements of ASTM A1084 Method C by demonstrating no presence of detrimental
phases.

Stainless reinforcing steel shall be shotblasted and pickled at the production mill to remove all mill
scale and surface oxidation.
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Unless otherwise specified, only one type of stainless reinforcing steel shall be supplied for use
throughout the project.

5.2.25 Plain and Deformed Welded Wire Reinforcing

Plain and deformed welded wire reinforcement shall conform to the requirements of ASTM
A1064/A1064M Grade 70 (Fy = 485 MPa) with a minimum vyield strength of 485 MPa based on
0.2% offset. Welded wire reinforcement shall be able to attain a minimum elongation of 4% at
ultimate strength. Testing for elongation shall be in accordance with the tension test specified in
ASTM A1064/A1064M with the following modifications:

e The minimum test gage length shall be 100 mm;
e 100% of the tests shall be across the welds; and
e The extensometer shall not be removed until 4% elongation has been attained.

The boron content shall not exceed 0.0008%.
5.2.3 Fabrication

The Contractor shall maintain a tracking system, including heat numbers, and quality control
records for all reinforcing steel fabricated. Tracking system records shall be provided to the
Consultant upon request.

Reinforcing steel shall be fabricated to the dimensions and shape shown on the Drawings.
Modifications proposed by the Contractor shall be submitted to the Consultant for review and
acceptance.

All bars requiring bends shall be cold bent at the fabrication facility. Heating of bars to facilitate
bending will not be permitted.

Bars shall be cut by shearing or with fluid cooled saws. Torch cutting will not be permitted. Bars
showing evidence of torch cutting will be rejected.

Unless otherwise specified, all hooks and bends shall be fabricated using the pin diameters and
dimensions recommended in the Reinforcing Steel Institute of Canada (RSIC) Manual of Standard
Practice. Bars shall conform accurately to the dimensions shown on the Drawings, and be within
the fabricating tolerances detailed in the RSIC Manual of Standard Practice.

Fabrication of epoxy coated reinforcing steel bars after application of the coating shall be in
accordance with the requirements of OPSS 1442, Material Specification for Epoxy Coated Steel
Reinforcement for Concrete.
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Fabrication of stainless reinforcing steel shall be carried out such that bar surfaces are not
contaminated with deposits of iron or other non stainless steels; or suffer damage due to
straightening or bending. Stainless reinforcing steel fabrication facilities shall be exclusive to the
fabrication of stainless reinforcing steel bars or in a facility that provides a permanent fixed
physical barrier which fully isolates fabrication processes. Fabrication shall occur only on
equipment dedicated solely to fabrication of stainless reinforcing steel bars. All machinery points
that come into contact with stainless reinforcing steel bars shall consist of hardened steel to a
minimum of 35 Rockwell, stainless steel, or nylon. All racking shall be protected with hardened
steel to a minimum of 35 Rockwell, stainless steel, nylon or wood.

Reinforcing steel bars shall be fabricated without the presence of laminations or burrs.
5.3 Shipping, Handling and Storage
Reinforcing steel shall be covered and protected at all times during transportation.

Lifting of stainless steel reinforcing shall be completed with nylon strapping dedicated to stainless
steel reinforcing bars. Fork trucks used in the handling of coil or straight stainless reinforcing
steel shall have their forks covered with hardened steel to a minimum of 35 Rockwell, stainless
steel, or nylon. Stainless steel reinforcing bar bundles shall be tied with plastic strapping or
stainless steel tie wire and not with carbon steel or epoxy coated carbon steel strapping.

Polyethylene wrap shall be used to fully cover all stainless reinforcing steel bars and bundled for
shipping. Stainless steel reinforcing bars shall also be tarped at all times during shipping with
tarps dedicated for stainless steel reinforcing bars.

Reinforcing steel of differing material types shall be stored separately. Bar tags identifying the
material type shall be clearly visible and shall be maintained in-place until installation of the
material.

The Contractor shall store all reinforcing steel on platforms, skids, or other suitable means of
support able to keep the material above the ground surface while protecting it from mechanical
damage or deterioration.

Special care shall be taken when handling epoxy coated reinforcing steel to prevent damage to
the epoxy coating. Epoxy coated reinforcing bars shall not be dropped or dragged, and shall be
lifted with non-metallic slings. Protective measure shall be implemented to prevent bar to bar
abrasion and excessive sagging of bundles.

On-site storage of epoxy coated reinforcing steel shall not exceed 120 days, and exposure to
daylight shall not exceed 30 days. If the daylight exposure time is expected to exceed 30 days,
the Contractor shall protect the reinforcing steel by covering with opaque polyethylene sheeting
or equivalent protective material acceptable to the Consultant.

On-site storage of all other types of reinforcing steel shall not exceed 120 days unless protected
with polyethylene sheeting or equivalent protective material acceptable to the Consultant.
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The Contractor shall take all precautions necessary to prevent damage to the material during
handling operations. Bundles shall be handled with spreaders and nonmetallic slings, or by other
methods acceptable to the Consultant. Damaged materials shall be replaced by the Contractor
at his expense.

5.4 Placing and Fastening

The Contractor shall maintain a tracking system, including heat numbers, and quality control
records for all reinforcing steel installed. Tracking system records shall be provided to the
Consultant upon request.

Reinforcing steel shall be accurately placed and fastened in the positions shown on the Drawings
and securely tied and chaired before placing concrete.

When reinforcing steel is pre-fastened and lifted into place, the Contractor shall submit lift
drawings to the Consultant for review and acceptance a minimum of 2 weeks prior to
commencement of the work. The lift drawings will be considered Professional Work Products and
shall be authenticated by a Professional Engineer licensed to practice in the Province of Alberta
and validated by a Responsible Member, in accordance with APEGA requirements. Safety and
compliance with the Occupational Health and Safety Act and Regulations thereunder shall be an
integral part of the Work. The Contractor shall immediately provide the Consultant with any
documentation required by Occupational Health and Safety Act and Regulations upon request.

Reinforcing steel containing any loose rust, scale, dirt, paint, oil, concrete, concrete paste or other
foreign materials shall be cleaned or replaced to the satisfaction of the Consultant, prior to being
incorporated into the work.

Bars shall be tied at all intersections except when the bar spacing is less than 250 mm in each
direction, alternate intersections shall be tied. Specified distances from forms shall be maintained
by supports, spacers, or other proposed means that have been reviewed and accepted by the
Consultant.

Except as noted herein, tie-wire shall be manufactured from the same material type as the
reinforcing steel being tied. Plastic coated tie wire may be used where low carbon/chromium
reinforcing steel is being placed. Where stainless reinforcing steel is being placed, tie-wire shall
be stainless steel of any grade listed in Subsection 5.2.2.4, Stainless Reinforcing SteelStainless

Reinforeing-Steel.

Isolation of stainless reinforcing steel from low carbon/chromium reinforcing steel or plain
reinforcing steel is not required. Where stainless steel is lapped with other reinforcing steel
materials the tie-wire used shall be stainless steel tie-wire as specified.

Welding of reinforcing steel will not be permitted.
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5.4.1  Supports

Supports used to maintain the specified reinforcing steel concrete cover or for separation between
layers of bars shall be of adequate strength, shape and dimension, and accepted for use by the
Consultant. Supports shall be either plastic or precast concrete. Where additional reinforcing
support bars are proposed by the Contractor they shall be of the same material type and grade
used in the work and installed meeting concrete cover requirements. Proposed supports and
spacers fabricated from alternate material types may be used upon review and acceptance by
the Consultant.

Plastic bolster slab supports shall be Aztec Strong Back Slab / Beam Bolster - PSBB
manufactured by Dayton Superior or an equivalent acceptable to the Department. Bolster slab
supports shall be staggered and configured to facilitate full concrete consolidation.

Supports for barriers, curbs, and medians shall be Precast Stackable Chair with Single Clip type

manufactured by Art Mould, plastic bolster slab Aztec PSBB type with a segment length not
exceeding 100 mm, or equivalent acceptable to the Department. Precast Stackable Chair with
Single Clip shall be supplied such that the specified concrete cover is achieved with a single
unstacked chair.

The top mat of deck, roof and approach slab reinforcing steel shall not be supported from the
bottom mat using inter-layer plastic supports.

Concrete reinforcing steel supports may only be used to support the bottom layer of reinforcing
steel of pile caps, abutment seats and approach slabs. Concrete supports shall be precast and
have the compressive strength, rapid chloride permeability, and air content equivalent or better
than the specification requirements for the class of concrete being placed. Concrete supports
shall be of a geometric configuration that minimizes dimensions and does not adversely affect
concrete placement and/or consolidation processes. Brick or mortar chairs will not be permitted.

Reinforcing steel cage side supports for drilled cast-in-place concrete piles shall be ShaftSpacer
or CageCaster manufactured by Foundation Technologies Inc., or an equivalent acceptable to
the Department. Reinforcing steel cage bottom supports for drilled cast-in-place concrete piles
shall be BarBoot manufactured by Foundation Technologies Inc., or an equivalent acceptable to
the Department. Additional reinforcing steel cage bottom support systems shall be proposed by
the Contractor and submitted to the Consultant for review and acceptance when warranted by the
geotechnical conditions and reinforcing cage size.

The use of nails or other fasteners, and tie-wire to position and/or secure reinforcing steel to
formwork will not be permitted.
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5.4.2 Field Modifications

Field bending and splicing of reinforcing steel bars, regardless of circumstance, will not be
permitted unless specified on the Drawings, or reviewed and accepted by the Consultant. Splices,
where permitted, shall be staggered.

Any proposed field cutting of epoxy coated reinforcing steel shall be carried out only where
necessary and reviewed and accepted by the Consultant. Cuts shall be made by shearing or saw
cutting only. The epoxy coating on sheared or saw cut ends shall be patched in accordance with
Subsection 5.5.1, Epoxy Coated Reinforcing Steel.

5.4.3 Lap Splices

Reinforcing steel bars at lap splice locations shall be placed in direct contact with each other and
fastened securely together. Reinforcing steel bars at lap splice locations shall maintain the
placement tolerances specified in Subsection 5.4.4, Tolerances for Cast-In-Place Concrete.

544 Tolerances for Cast-In-Place Concrete

Reinforcing steel for cast-in-place concrete shall be placed in conformance with the following
tolerances:

e Concrete cover: £10 mm, except concrete placed in contact with soil: £25 mm;
e Location, where the smallest dimension of the element is:

o 200 mm or less: +8 mm;

o Larger than 200 mm but less than 600 mm: £10 mm;

o 600 mm or larger: £20 mm;
Lateral spacing: £30 mm;
Longitudinal location of bends and ends of bars: +50 mm;
Longitudinal location of bends and ends of bars at discontinuous ends: £20 mm; and
The clear distance between reinforcement shall not be less than:

o 1.5 times the nominal diameter of the reinforcement;

o 1.5 times the maximum coarse aggregate size; or

o 40 mm.

5.5 Repair of Reinforcing Steel
55.1 Epoxy Coated Reinforcing Steel

The Contractor shall be responsible for the repair of all damage to epoxy coating up to the time
the reinforcing steel is acceptably incorporated into the concrete. Where field cutting of the epoxy
coated reinforcing steel is necessary and accepted by the Consultant, cutting shall be either
shearing or saw cutting.

Repair of damaged coating and sheared or sawed ends shall be carried out using a two
component epoxy coating patching material approved for use by the reinforcing steel
Manufacturer.
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Surface preparation and material application shall be completed in accordance with the patching
material Manufacturer's written recommendations; the following requirements; and to the
satisfaction of the Consultant. The areas to be repaired shall be cleaned by removing all surface
contaminants and damaged coating before applying the patching material. Where rust is present,
it shall be completely removed immediately prior to application of the patching material. The
patching material shall be overlapped onto the original coating for a minimum distance of 25 mm
or as recommended by the patching material Manufacturer. The dry film thickness of the patched
areas shall be between 175 pm and 300 pm.

All costs associated with the repair of damaged epoxy coating will be considered incidental to the
Work, and no separate or additional payment will be made.

5.5.2 Repair of Stainless Reinforcing Steel

Individual stainless reinforcing steel bars exhibiting any of the following defects shall be repaired
or replaced by the Contractor at his expense:

e Any location of contamination from grinding or cutting slag;

e Any location of iron contamination greater than 100 mm in length;

e More than 10 discrete points® of iron contamination on bar deformations within any
1000 mm of bar length;

e More than 20 discrete points® of iron contamination on bar deformations per bar; or
More than 5 discrete points®” of iron contamination that are not located on bar
deformations per bar.

Notes:

(1) Adiscrete point is defined as an area of contamination less than or equal to 5 mm?. If any
area of contamination is larger than 5 mm?, the area shall be divided by 5 to determine
the number of discrete points.

Bars exhibiting excessive staining, as determined by the Consultant, shall have the contaminants
identified by energy dispersive x-ray analysis (EDXA). Contaminant identification shall be carried
out by the Contractor at his expense.

Methods proposed for the repair of stainless reinforcing steel bars shall be reviewed and accepted
by the Department and Consultant prior to implementation.

Stainless reinforcing steel bars exhibiting signs of mechanical damage shall be replaced.
5.6 Measurement and Payment
5.6.1 Measurement

Measurement for payment of reinforcing steel will be by the kilograms of reinforcing steel
acceptably supplied and placed, measured to the nearest kilogram.
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The quantity to be paid for will be based on the total computed mass for the size and length of
bars as shown on the Drawings or reviewed and accepted by the Consultant.

Any proposed substitution of imperial reinforcing steel for metric reinforcing steel shall be
reviewed and accepted by the Consultant prior to commencement of the work. The nominal cross
sectional area of metric and imperial bar sizes used for evaluating substitutions will be in
accordance with ASTM A1035/A1035M, ASTM A955/A955M and CSA G30.18, respectively.

The mass for all reinforcing steel will be calculated as follows:

Metric Bar Designation 10M | 15M | 20M | 25M | 30M | 35M 45M 55M
Imperial Bar Designation 4 5 6 8 9 11 14 18
Mass (kg/m) 0.785 | 1.570 | 2.355 | 3.925 | 5.495 | 7.850 | 11.775 | 19.625

5.6.2 Payment

5.6.2.1 Supply

”

Payment will be made at the unit prices bid for “Plain Reinforcing Steel — Supply”, “Epoxy Coated
Reinforcing Steel — Supply”, “Corrosion Resistant Reinforcing Steel — Supply”, “Stainless
Reinforcing Steel — Supply”, or “Plain and Deformed Welded Wire Reinforcing — Supply”, as
applicable, and will be full compensation for the supply and fabrication of reinforcing steel; delivery
to the project site; and all labour, equipment, tools and incidentals necessary to complete the
Work to the satisfaction of the Consultant.

When stainless steel is supplied for use where CRR is specified, payment will be made at the unit
price bid for “Corrosion Resistant Reinforcing Steel - Supply” and no separate or additional
payment will be made.

90% of the unit price bid will be paid once the reinforcing steel has been acceptably supplied and
delivered to the project site. The remaining 10% of the unit price bid will be made as the
reinforcing steel is acceptably placed and tied in the design position within the specified
tolerances.

All costs associated with reinforcing steel shop drawings will be considered incidental to the Work,
and no separate or additional payment will be made.

All costs associated with the handling, storage and protection of reinforcing steel will be
considered incidental to the Work, and no separate or additional payment will be made.

All costs associated with the supply and installation of copper sulfate electrical (CSE) grounds
including continuity testing before and after concrete placement will be considered incidental to
the Work, and no separate or additional payment will be made.
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5.6.2.2 Placement

Payment for the placement of reinforcing steel will be made at the unit price bid for “Reinforcing
Steel - Place”, regardless of type, and will be full compensation for all labour, equipment, tools
and incidental necessary to complete the Work as shown on the Drawings and to the satisfaction
of the Consultant.

Payment for the placement of reinforcing steel will only be made once the concrete of the
component containing the reinforcing steel has been acceptably placed.

All costs associated with the supply and installation of tie wire, chairs or other materials used for
supporting, placing and fastening the reinforcing steel in place will be considered incidental to the
Work, and no separate or additional payment will be made.
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Section 6, Structural Steel

6.1 General

This specification is for the supply, fabrication, delivery and erection of structural steel. Structural
steel shall include steel girders, trusses, diaphragms, bracing, fasteners, splice plates, deck
drains, anchor rods, dowels, deck joint assemblies, buffer angles, connector angles, anchor rod
sleeves, curb, barrier, and median cover plates, trough plates, pier nose plates, steel caps,
capitals, pier bracing, miscellaneous components and associated materials.

6.2 Supply and Fabrication

The Contractor shall be responsible for the work of fabricators and their sub-contractors.
Quialification and Contract requirements shall apply to all fabricators and their sub-contractors.

Fabrication of structural steel shall conform to AASHTO LRFD Bridge Construction Specifications
and the AASHTO/American Welding Society (AWS) Bridge Welding Code D1.5M/D1.5.

All welding, cutting and preparation shall be in accordance with the AASHTO/American Welding
Society (AWS) Bridge Welding Code D1.5M/D1.5. The fabrication of steel structures composed
of structural steel tubing shall be in accordance with the American Welding Society (AWS)
Structural Welding Code - Steel D1.1/D1.1M.

The Contractor shall submit a supply and fabrication inspection and test plan (ITP) for structural
steel girders, trusses, diaphragms, bracing, splice plates, cover plated v-seal and finger plate
deck joint assemblies, and any other structural steel components identified in the Special
Provisions of the Contract, to the Consultant and the Department a minimum of 6 weeks prior to
commencement of the work. The Contractor’s supply and fabrication ITP shall include, but not
be limited to, all specified witness points, hold points, inspection and testing requirements, and
the associated acceptance criteria for each component being fabricated. The Contractor’s supply
and fabrication ITP shall also include and clearly identify the party and person/position responsible
for providing written acceptance of witness points, hold points, quality control inspection and
testing, and reporting requirements.

Fabrication shall not commence until the Contractor's supply and fabrication ITP has been
reviewed and accepted in writing by the Consultant and the Department.

6.2.1 Qualifications

Standard Specifications for Bridge Construction — Edition 17, 2020 including AMC B025 & B026 6-1

Classification: Public




Section 6, Structural Steel

Structural steel shall be supplied and fabricated by a fabricator certified by the Canadian Welding

Bureau (CWB) in accordance with CSA W47.1 as follows:

Steel girders, trusses, splice plates, and StffENErS ... i iiesieeaieesieenieenreeareenes Division 1

Steel diaphragms, bracing and connector plates of kinked or curved girders, or bridges with

SKEW EXCEEAING 20 QOO OO .ttt ettt ettt et ettt s ee e sesseatenseeseeeasensentensensensenseenns Division 1
All other bridge COMPONENTS ...ttt ie et i ettt teeteeseessesensensensenseeaeense Division 1 or Division 2
Fileld Wl IN O/ DAl S . ettt t ittt sttt et ee et eeses st seesessessessenseasenrensenasense Division 1 or Division 2

Fabricators of steel components where only CWB Division 1 certification is specified shall also be
certified by the Canadian Institute of Steel Construction (CISC) in the category of complex steel

bridges.

Welders, welding operators and tackers shall be CWB approved in the applicable category. Their
qualifications shall be current and available for examination by the Consultant upon request.

The fabricator and/or their sub-contractor completing metalizing shall be certified by the
AAMP/SSPC to QP-6, Thermal Spray (Metalizing) Contractor Certification Program or ISO9001.
Metalizing certification requirements will not be required for fabricators or sub-contractors
completing repair of galvanized and metallized material in _accordance Subsection 6.2.7.3.3,
Repair of Galvanized and Metallized Material.

6.2.2 Prefabrication Submissions

The Contractor shall submit the following information to the Consultant and the Department for
review and acceptance a minimum of 4 weeks prior to the commencement of fabrication unless
noted otherwise:

e List of fabricators and qualifications;
¢ Fabrication sequence and equipment;

Standard Specifications for Bridge Construction — Edition 17, 2020 including AMC B025 & B026 6-2
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Section 6, Structural Steel

Mill test reports and product data sheets;
Review of plate arrangement for welded girders;
Shop drawings;

Welding procedures; and

Fabrication schedule.

Prefabrication submissions will be considered hold points and shall be included in the Contractor’s
supply and fabrication ITP. The Contractor and the Consultant shall provide written acceptance
of the prefabrication submission hold points in the supply and fabrication ITP prior to the
commencement of fabrication.

6.2.2.1 List of Fabricators and Qualifications

The Contractor shall submit a list of all fabricators and their sub-contractors detailing their scope
of work, qualifications, and certifications. The Contractor shall also submit the quality control
plans, proof of qualification and certifications of all fabricators and their sub-contractors.

6.2.2.2 Fabrication Sequence and Equipment

The Contractor shall submit details of the fabrication sequence and equipment that will be used
to complete the work. The fabrication sequence shall include the order of fabrication, details of
shop assembly, and surface preparation and coating. The details of shop assembly shall also
include the method of assembly, support point locations, dimensional checks, methods of
trimming to length, and drilling and marking of splices.

6.2.2.3 Mill Test Reports and Product Data Sheets

Mill test reports and product data sheets shall be provided in English for all structural steel
materials and welding consumables a minimum of 1 week prior to the commencement of
fabrication.

Re-classification of steel using a mill test report or mill test report verification testing data will not
be permitted.

Mill test reports and rotational capacity testing for fasteners shall be submitted to the Consultant
for review and acceptance 6 weeks prior to the commencement of erection, field assembly or
installation.

Standard Specifications for Bridge Construction — Edition 17, 2020 including AMC B025 & B026 6-3
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Where mill test reports originate from a mill outside Canada or the United States of America, the
Contractor shall have mill test reports verified by a certified laboratory in Canada by testing the
material to the specified material standards, including boron content. The testing laboratory shall
be accredited by a Canadian or American accreditation body to ISO/IEC 17025 for the tests
required. The accreditation body shall be a signatory to the International Laboratory Accreditation
Cooperation Mutual Recognition Arrangement (ILAC MRA). Preparation and collection of
samples for testing shall be directed and witnessed by or completed by personnel employed by
the testing laboratory. A verification letter shall be provided by the testing laboratory and include
laboratory accreditation documentation, applicable mill test reports, testing standards, date of
verification testing, verification testing results, and declaration of compliance with the specified
material reference standards. The results of verification testing shall meet all requirements of the
specified material reference standard. The verification letter shall be signed by an authorized
officer of the testing laboratory.

6.2.2.4 Modifications to Welded Girders

If modification to the bolted field splice locations or details specified on the Drawings are
proposed, the Contractor shall submit design notes, independent check notes, and shop drawings
a minimum of 6 weeks prior to commencement of the work. The design notes, independent check
notes, and shop drawings will be reviewed by the Consultant for conformance with the
Department’s design requirements and the Contract requirements. Review comments provided
by the Consultant and/or the Department shall be incorporated into the design notes, independent
check notes and shop drawings and resubmitted to the Consultant for review and acceptance
prior to the commencement of the work. The design notes, independent check notes and shop
drawings will be considered Professional Work Products and shall be authenticated by a
Professional Engineer licensed to practice in the Province of Alberta and validated by a
Responsible Member, in accordance with APEGA requirements.

The design engineer of record and independent checker shall submit separate authenticated
design notes and check notes. The design notes and independent check notes shall be presented
in a legible and logical format, clearly identify material properties, and sufficiently detailed to allow
a technical review of design concepts and assumptions used. All material properties shall be
confirmed and documented by the design engineer of record and independent checker prior to
the commencement of fabrication.

The independent checker may be employed by the same company as the design engineer of
record. The independent check must be completed fully independent of the design engineer of
record, including a complete re-analysis of all aspects of the design including calculations and
engineering, preferably by a methodology or computer program other than that used by the design
engineer of record. The design engineer of record and independent checker shall ensure that the
shop drawings are complete and accurately convey the design criteria and assumptions used in
the designs.

Standard Specifications for Bridge Construction — Edition 17, 2020 including AMC B025 & B026 6-4
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6.2.2.5 Shop Drawings

Shop drawings shall be provided in electronic unlocked PDF format. Each shop drawing shall
include the Department’s shop drawing identification block and have a sufficient blank space for
the Consultant’s review stamp. The Department’s shop drawing identification block will be
provided to the Contractor upon request. As a minimum, the following information shall be
included on shop drawing submissions:

All dimensions shall be correct at 20°C unless otherwise noted;

e Weld procedure identification in the tail of the weld symbols;

e Material properties, material reference standards, and product data sheets for each
component;

e All material splice locations;

¢ Match markings of splice plates and girders;

e Shop assembly drawings shall indicate camber and splice joint offsets measured to the
top of top flange at a maximum spacing of 4 m;

e Sizes of hardware, shear stud connectors, and any other material shown on the shop
drawings shall be in the actual units (imperial or metric) of the material being supplied;
and Bearings shall be centred at -5°C.

Review comments provided by the Consultant and/or the Department shall be incorporated into
the shop drawings and resubmitted to the Consultant for review and acceptance prior to the
commencement of the work.

The shop drawings will be reviewed by the Consultant solely to determine general conformance
with the Contract. The Consultant’s review and acceptance shall not be considered as relieving
the Contractor of the responsibility for completing the Work in accordance with the Contract
requirements.

The Contractor shall incorporate final as-built details into the shop drawings, including the actual
mill test report heat numbers for each component. One unlocked electronic copy (PDF format) of
as-built shop drawings shall be submitted to the Consultant within 3 weeks of construction
completion.

6.2.2.6 Welding Procedures

Welding procedures, including welding procedure datasheets, shall be submitted for each type of
weld proposed. All weld procedures and weld procedure datasheets shall be accepted by the
CWB. Welding procedures shall reference CSA WA47.1 and either CSA W59 or
AASHTO/American Welding Society (AWS) Bridge Welding Code D1.5M/D1.5. The preheat and
interpass temperature, and heat input shall be in accordance with AASHTO/American Welding
Society (AWS) Bridge Welding Code D1.5M/D1.5 except as required in Subsection 6.2.5.5,
Preheat and Interpass Temperatures. Only weld procedure data sheets referenced on the shop
drawings shall be submitted. Weld procedures and weld procedure datasheets will be considered
Professional Work Products and shall be authenticated by a Professional Engineer licensed to
practice.

Standard Specifications for Bridge Construction — Edition 17, 2020 including AMC B025 & B026 6-5
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6.2.2.7 Fabrication Schedule

The Contractor shall provide and maintain a current and complete fabrication schedule in a format
acceptable to the Consultant and the Department. The fabrication schedule shall include the
schedules of all fabricators and their sub-contractors.

6.2.3 Prefabrication Meeting

A prefabrication meeting shall be held for the supply and fabrication of structural steel girders,
cover plated v-seal and finger plate deck joint assemblies, or other structural steel components
identified in the Special Provisions of the Contract.

The prefabrication meeting shall not occur until the prefabrication submission hold points have
been completed, reviewed and written acceptance provided by both the Contractor and the
Consultant.

The prefabrication meeting shall be coordinated by the Contractor and held at the fabricator’s
facility on a date and time acceptable to the Department and the Consultant. A minimum of
2 weeks advance notice shall be provided to the Consultant and the Department prior to the date
of the proposed prefabrication meeting.

The Contractor, fabricator and their sub-contractors shall be in attendance at the prefabrication
meeting including project manager(s), fabrication superintendent(s), independent testing agency
representatives, and all employees involved in supervision of the work.

The Consultant will prepare the prefabrication meeting agenda and chair the meeting.

The Contractor shall be responsible for all travel, boarding and lodging costs incurred by the
Consultant (up to 2 representatives) and the Department (1 representative) to attend the
prefabrication meeting(s) for structural steel being fabricated outside the Province of Alberta.
6.2.4 Materials

6.2.4.1 Structural Steel

Structural steel shall conform to the standards specified on the Drawings.

The boron content of structural steel to be welded shall not exceed 0.0008%. The boron content
of the structural steel to be welded shall be tested and results included with mill test reports.

Repair of steel plates or rolled shapes by welding at the producing mill is not permitted.
6.2.4.2 Bolts

All bolts shall conform to ASTM F3125/F3125M Grade A325/A325M heavy hex style (Type 1
galvanized for galvanized components and Type 3 for all others). Nuts shall be heavy hex style
and shall conform to ASTM A563/A563M. Hardened washers shall conform to
ASTM F436/F436M.
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Rotational capacity testing and reporting shall be performed in accordance with ASTM
F3125/F3125M for each assembly lot of bolts, nuts and washers.

6.2.4.3 Stud Shear Connectors

All stud shear connectors shall conform to the chemical requirements of ASTM A108 Grade 1015,

1018 or 1020. In addition, they shall meet the mechanical properties specified in Table 9.1 of
AASHTO/AWS Bridge Welding Code D1.5M/D1.5 for Type B Studs. Certified mill test reports for
the stud material shall be provided.

Stud shear connectors with a boron content exceeding 0.0008% will not be permitted. If the boron
content is not provided on the stud shear connector mill test report, the boron content for each
heat shall be tested and results submitted to the Consultant for review and acceptance.

6.2.5 Welding
6.2.5.1 Filler Metals & Welding Processes

Low hydrogen filler, fluxes and low hydrogen welding practices shall be used throughout. The
deposited weld metal shall provide strength, durability, impact toughness, and corrosion
resistance equivalent to base metal. The low hydrogen covering and flux shall be protected and
stored as specified by AASHTO/AWS Bridge Welding Code D1.5M/D1.5.

All electrodes, electrode/flux combinations, and electrode/shielding gas combinations shall be
CSA certified and associated mill test reports and product data sheets submitted to the Consultant

for review and acceptance in accordance with Subsection 6.2.2.3, Mill Test Reports and Product
Data Sheets.

Only the following welding processes and associated consumables shall be used.
6.2.5.1.1 Submerged Arc Welding (SAW)

All flange and web groove welds shall be made by a semi or fully automatic submerged arc
process acceptable to the Department.

All web to flange fillet welds and all longitudinal stiffener to web fillet welds shall be made by a
fully automatic submerged arc process acceptable to the Department.

The submerged arc welding process may be used for flat and horizontal position welds.
All electrodes and fluxes shall conform to the diffusible hydrogen requirements of AASHTO/AWS

Bridge Welding Code D1.5M/D1.5 filler metal hydrogen designator H8 or lower. Use of cored
filler wires in the submerged arc welding process or shielding gas process will not be permitted.

Standard Specifications for Bridge Construction — Edition 17, 2020 including AMC B025 & B026 6-7

Classification: Public




Section 6, Structural Steel

6.2.5.1.2 Shielded Metal Arc Welding (SMAW)

Shielded metal arc welding may be used for girder vertical stiffener to flange fillet welds, deck
drains, bridge bearings, deck joint assemblies, pier nose plates, and buffer angles.

All electrodes and fluxes shall conform to the diffusible hydrogen requirements of AASHTO/AWS
Bridge Welding Code D1.5M/D1.5 filler metal hydrogen designator H4.

6.2.5.1.3 Metal Core Arc Welding (MCAW)

Metal core welding may be used for vertical stiffeners and horizontal gussets of the girders and
miscellaneous components such as deck drains, bridge bearings, deck joint assemblies, pier nose
plates, hand rails, bridgerails and buffer angles.

All electrodes shall conform to the diffusible hydrogen requirements of AASHTO/AWS Bridge
Welding Code D1.5M/D1.5 filler metal hydrogen designator H4.

6.2.5.2 Cleaning Prior to Welding

Weld areas must be clean, free of mill scale, dirt, grease, and other contaminants prior to welding.
For multi-pass welds, previously deposited weld metal shall also be thoroughly cleaned prior to
depositing subsequent passes.

6.2.5.3 Tack and Temporary Welds

Tack and temporary welds will not be permitted unless they are incorporated within the final weld.
Tack welds to be incorporated into final welds shall be completed using consumables compatible
with the final weld. Tack welds shall have a minimum weld length at least 4 times the nominal
weld size. Cracked tack welds shall be completely removed prior to final welding. Magnetic
particle testing shall be completed by the Contractor to confirm complete removal of any cracked
tack welds. Tack welds shall be equivalent in quality to the final weld and will be subject to the
same inspection and testing requirements as final welds.

6.2.5.4 Run-off Tabs

Run-off tabs shall be used at the ends of all welds that terminate at the edge of a member. The
thickness and shape of the tabs shall replicate the joint detail being welded and shall be a
minimum of 100 mm long unless greater length is required to acceptably complete the work. Run-
off tabs shall be tack welded only to that portion of the material that will not remain part of the
structure, or where the tack will be welded over and fused into the final joint. After welding, the
run-off tabs shall be removed by flame cutting. Removal of run-off tabs by breaking off will not be
permitted.

Standard Specifications for Bridge Construction — Edition 17, 2020 including AMC B025 & B026 6-8
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6.2.5.5 Preheat and Interpass Temperatures

Preheat and interpass temperature requirements shall be in accordance with AASHTO/AWS
Bridge Welding Code D1.5M/D1.5, except that all welds on girder flanges shall be preheated to a
minimum temperature of 100°C unless a higher temperature is required by AASHTO/AWS Bridge
Welding Code D1.5M/D1.5 for the flange thickness. The preheat temperature of the web to flange
joint shall be measured 75 mm from the point of welding on the side of the flange opposite to the
side where the weld is being applied.

6.2.5.6 Welding at Stiffener, Gusset Plate and Attachment Ends
Fillet welds shall terminate 10 mm short of all stiffener, gusset plate, and attachment ends.

Welded gusset plates for precast concrete girder diaphragm connections shall be sealed with
wrap around welds prior to galvanizing.

6.2.5.7 Repair Procedures

The Contractor shall submit repair procedures to the Consultant and the Department for review
and acceptance for damaged base metal, defective weldments, and any other defect identified
by the Consultant, prior to commencement of the repair work. Repair procedures will be
considered Professional Work Products and shall be authenticated by a Professional Engineer
licensed to practice in the Province of Alberta and validated by a Responsible Member, in
accordance with APEGA requirements.

Repair procedures incorporating arc gouging shall specify that the repair area be preheated to a
minimum of 65°C prior to gouging.

The Contractor shall not complete any repairs until written acceptance of the repair procedure
has been provided by the Consultant and the Department.

6.2.5.8 Arc Strikes

Arc strikes will not be permitted. In the event of an arc strike, a repair procedure shall be submitted
in accordance with Subsection 6.2.5.7, Repair Procedures. At a minimum, the repair procedure
shall include the complete grinding out of the crater produced by the arc strike. The repair
procedure shall also include MPI and hardness testing of the affected area. Hardness of the
repaired area shall conform to the requirements of Subsection 6.2.8.4.1.4, Hardness Test
Inspection Schedule when measured using a Microdur MIC 10 ultrasonic impedance tester.
Repair areas will be examined by the Consultant to ensure complete removal of the metal in the
affected area.

6.2.5.9 Grinding of Welds

Flange groove welds shall be ground flush or to a specified slope on both sides. Web groove
welds which are sufficiently smooth with a neat appearance and uniform profile as determined by
the Consultant will not require grinding.
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Fillet welds shall be continuous with uniform size and profile.

Welds with unacceptable surface profile, as determined by the Consultant, shall be ground to the
specified profile without damaging the base metal.

Grinding shall be smooth and parallel with the line of stress. The Contractor shall take due care
to prevent over grinding and damage of base metal and other components. Over grinding that
results in reduced thickness of the base metal or size of the weld will not be permitted.
Acceptability of the welds will be determined by the Consultant.

6.2.5.10  Plug and Slot Welds
Plug welds or slot welds will not be permitted.
6.2.5.11  Welding to Girder Flanges and Webs

With the exception of longitudinal web to flange welds, all stiffeners, gusset plates, or any other
detail material welded to girder flanges shall be a minimum of 300 mm from any flange groove
weld. Stud shear connectors shall not be installed within 50 mm of any flange groove weld.

With the exception of longitudinal web to flange welds and longitudinal stiffeners to web welds, all
stiffeners, gusset plate, or any other detail material welded to girder webs shall be a minimum of
300 mm from any web groove weld. A minimum of 50 mm shall be provided between the toes of
any flange groove weld and stud shear connector weld.

6.2.6 Fabrication

Fabrication shall be performed in a fully enclosed facility and heated. The fabrication facility
temperature shall be maintained at a minimum of 10°C at all times during fabrication.

6.2.6.1 Heat Number Transfer

As the plate is cut for the fabrication of steel girder webs and flanges, heat numbers shall be
transferred to each individual piece. Heat number markings shall remain visible until such time
as the material location in the final assembly has been recorded. Mill identification numbers
stamped into the material shall be removed by grinding at a time acceptable to the Consultant.

6.2.6.2 Marking Systems

The method of marking and the location of marks to maintain traceability throughout the
fabrication process shall be reviewed and accepted by the Consultant. Steel stamps shall not be
used, except for the match marking of splice plates. Match marking of splice plates shall be
completed using low stress stamps. The stamps and their location must be identified on the shop
drawings and reviewed and accepted by the Consultant.
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6.2.6.3 Cutting of Plate

All plate material for main members, splice plates and any plate material welded to the main
member shall be thermally cut by flame or plasma arc using an automatic cutting machine.

Plasma arc cutting will only be permitted for plates 25 mm thick or less. Only oxygen gas shall be
used in the plasma arc cutting process. All dross on steel edges cut using the plasma arc cutting
process, shall be removed by grinding in the principle direction of stress.

Girder flange plate up to including 25 mm in thickness may be thermally cut by flame or
plasma arc.

Girder flange plate exceeding 25 mm in thickness shall be thermally cut by flame only.
6.2.6.4 Flange Stripping

All flange material shall be cut so that the direction of the applied stress will be parallel to the
direction of the plate rolling.

6.2.6.5 Girder Flange Cut Edges

The surface roughness of the cut edges of flange plate and flange splice plates shall not exceed
500 pin (12.5 um) in accordance with the American National Standards Institute/American Society
of Mechanical Engineers (ANSI/ASME) B46.1 and be sufficiently smooth to complete Brinell
hardness testing without spot grinding. Thermally cut surfaces shall be finished by grinding in the
direction of principal stress and free of nicks and gouges.

The Contractor shall provide a damage report for blow backs, signs of lamination or any other
discontinuity detected on plate cut edges of tension members during the cutting of material. Signs
of plate lamination shall be further evaluated by a NDT technician employed by an independent
NDT testing agency certified to CSA W178.1 and certified to Level 2 of Canadian General
Standards Board (CGSB) to determine the extent of any damage using ultrasonic testing.
Damage reports and NDT evaluations shall be used in the development of repair procedures and
shall be submitted to the Consultant for review and acceptance prior to commencement of the
work. The damage report, NDT evaluation and repair procedure will be considered Professional
Work Products and shall be authenticated by a Professional Engineer licensed to practice in the
Province of Alberta and validated by a Responsible Member, in accordance with APEGA
requirements. The Contractor shall not complete any repairs until written acceptance of the repair
procedure has been provided by the Consultant and the Department.

6.2.6.6 Additional Material Splices
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Proposed splices not shown on the Drawings will require the review and acceptance of the
Consultant and the Department. All additional costs incurred by the Department and the
Consultant to review, inspect, and test additional splices shall be paid for by the Contractor.

6.2.6.7 Vertical Alignment

The structure shall be fabricated to conform to the requirements of the deflection and vertical
curve, as noted on the Drawings. For rolled shapes, advantage shall be taken of mill camber that
may be inherent in the material.

6.2.6.8 Shop Assembly
6.2.6.8.1 Plate Girders

The work shall be completed in accordance with the reviewed and accepted supply and
fabrication ITP, fabrication sequence prefabrication submission, and this Subsection.

Shop assembly of girders shall be by the progressive assembly method according to AASHTO
LRFD Bridge Construction Specifications, except that only two, instead of three, sections need to
be assembled.

Each individual girder section shall meet the camber requirements for that particular length, with
the splices between these sections falling on the theoretical camber line for the entire span.
Correction for variation in flange thickness must be considered. When the camber of the girder
fails to meet the required tolerance, the Contractor shall submit a proposed method of repair for
review and acceptance by the Consultant and the Department. Adjustment for camber will not be
allowed without the prior review and acceptance of the procedure and supervision of the repairs
by the Consultant and the Department. The camber of each individual girder section must be
known for the next two girder sections in the girder line prior to shop assembly of any particular
girder section. This is to allow the Consultant to determine the best fit line to reduce the effect of
any camber differences should it be deemed necessary. Camber for plate girders will be
measured on the top of the top flange. The camber of plate girders shall be measured in the “no
load” condition.

6.2.6.8.2 Box Girders

The progressive shop assembly of box girders shall be in accordance with the requirements of
Subsection 6.2.6.8.1, Plate Girders, and this Subsection.

The camber of box girders shall be measured on the top of the top flange, and each top flange of
a box shall individually meet the required camber. Girder sections assembled for splicing shall
be supported within 2 m of the end of each section. Girder sections shall be supported in such a
manner as to provide the correct angular relationship at the splice between girder sections while
the splices are being reamed or drilled. Shop drawings shall clearly indicate the expected dead
load deflection of each section and the elevations of the sections while supported for the drilling
or reaming of each splice.
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6.2.6.8.3 Drilling

All splices shall be drilled from solid material while assembled or shall be sub-punched or sub-
drilled and then reamed to full size while in the shop assembly position. Holes in the first girder
segment may be drilled using computer numerically controlled (CNC) equipment in accordance
with Subsection 11.4.8 of the AASHTO LRFD Bridge Construction Specifications. The holes in
the second girder in the splice shall be match drilled through solid material while in the assembled
position. No reaming shall take place until acceptance of the assembly has been obtained from
the Consultant.

6.2.6.9 Splice Plates

After shop assembly, splice plates and girders shall be match marked to clearly identify the
orientation and location of splice materials for girder erection, assembly and installation. All holes
shall align with holes in the attached member. Splice plates shall then be removed, de-burred,
solvent cleaned, to remove all oil and sandblasted to remove all mill scale, in order to provide an
acceptable faying surface as determined by the Consultant. The match markings shall be shown
on the shop drawings.

Splice plates shall then be securely ship-bolted to the girders and protected. The method of
securement shall be such the splice plates can be adjusted to accommodate the transportation,
handling and storage inspection of faying surfaces upon arrival at site and cutting of the fasteners
is not required for their removal within 150 mm of splice plates or girder components.

6.2.6.10 Bolt Holes

Article 11.4.8 of the AASHTO 2017 LRFD Bridge Construction Specifications shall apply except
that all bolt holes in load carrying segments of main members and any material welded to main
members shall be drilled full size or sub-punched 5 mm smaller and reamed to full size.

Punching of full size holes for secondary members such as bracings, which are not welded to
main member will only be permitted for material less than 16 mm thick. Diaphragm bracing
members for kinked or curved girder bridges are considered primary structural members and
therefore punching of full size holes will not be permitted.

Holes in girder splices and structural members shall be circular and perpendicular to the member.
Holes shall be deburred inside and outside and free of nicks and gouges.
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6.2.6.11 Dimensional Tolerances

The tolerance for structural steel fabrication and fitting between hole groups shall be +3 mm
unless specified otherwise. The dimensional tolerances for structural members shall meet the
requirements of Subsection—35—of—the—AASHTOAWS— Bridge—Welding—Coade
B1.5M/B1.5Subsection 5.5 of the AASHTO/AWS Bridge Welding Code D1.5M/D1.5 and CSA S6
Annex Al10.1.7.5 b), except as noted in Subsection 6.2.6.11.1, Combined Warpage and Tilt,
Subsection 6.2.6.11.2, Girder Camber, Subsection 6.2.6.11.3, Box Girders, Subsection
6.2.6.11.4, Splices, Subsection 6.2.6.11.5, Splice Gap between Adjacent Girder Ends,
Subsection 6.2.6.11.6, Subsection Stiffeners, Subsection 6.2.6.11.7, Facing of Flanges,
Subsection 6.2.6.11.8, Web Panning, and Subsection 6.2.6.11.9, Bearing to Bearing Dimension.

6.2.6.11.1  Combined Warpage and Tilt

Combined warpage and tilt of flange at any cross section of welded I-shape beams or girders
shall be determined by measuring the offset at the toe of the flange from a line normal to the plane
of the web through the intersection of the centerline of the web with the outside surface of the
flange plate. This offset shall not exceed 1/200 of the total width of the flange or 3 mm whichever
is greater at bolted splice location. Bolted splices of main stress carrying members shall have
parallel planes and the surfaces shall be in full contact without any gap.

6.2.6.11.2 Girder Camber

Camber of beams and girders shall be uniform, true and accurate to the centreline of the top
flange. Permissible variation in camber shall be within = (0.2Lt + 3) mm; where Lt is the test
length in metres. This applies to fabricated pieces only, prior to shop assembly. During shop
assembly, splice points shall be located on the theoretical camber line or at a specified amount
from the line should the Consultant choose to correct for shop camber deviations.

Where field splices are eliminated by combining girder segments into longer girder lengths, the
cambers of the girders at the eliminated splice points shall be within £3 mm.

6.2.6.11.3 Box Girders

Tolerances for box girder camber, sweep and depth shall be measured relative to two imaginary
surfaces: a vertical plane passing through the centre line of the girder, and a surface located at
the theoretical underside of the top flanges following the theoretical camber of the girder.

6.2.6.11.4  Splices

Fill plates shall not be permitted at main girder field splices unless specified. The tolerance for
girder depth or box girder geometry shall be as specified by AASHTO/AWS Bridge Welding Code
D1.5M/D1.5, except that the difference between similar dimensions of the adjoining sections
being spliced shall not exceed £3 mm.

6.2.6.11.5  Splice Gap between Adjacent Girder Ends

At field splice locations, the gap between adjacent girder ends shall be 10 mm 5 mm.
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6.2.6.11.6 Stiffeners

The bearing ends of bearing and jacking stiffeners shall be flush and square with the web and
shall have at least 75% of this area in contact with the flanges. The remaining 25% of the area
may have a gap of up to 0.05 mm. Fitted stiffeners may have a gap of up to 1 mm between
stiffener and flange.

6.2.6.11.7 Facing of Flanges

Surfaces of flanges which are in contact with bearing sole plates shall have a flatness tolerance
of 0.001 x bearing dimension.

6.2.6.11.8 Web Panning

The maximum variation from flatness for webs shall be 0.01d where d, is the least dimension of
the panel formed by the girder flanges and/or stiffeners. Localized deformation in the web shall
not exceed 3 mm in 1 m.

If a web exhibits double curvature between the flanges within a single panel, the panning value
specific to each direction of curvature shall be added together when determining the variation
from flatness of the panel.

If the panning in one panel is convex and the panning in the adjacent panel is concave then the
sum of the panning in the two adjacent sections shall not exceed that allowed for one single panel.

6.2.6.11.9 Bearing to Bearing Dimension
Bearing to bearing distance shall not exceed £2 mm.
6.2.6.12  Corner Chamfer

Corners of all flanges shall be ground to a 2 mm chamfer. Corners of structural sections, plates,
and outside corners of stiffeners shall be ground to a 1 mm chamfer.

6.2.6.13  Field Weld Preparation

All material specified to be field welded shall be prepared in the shop. Field welding shall be
completed in accordance with Section 13, Miscellaneous Iron.
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6.2.6.14 Flame Straightening-and-Heat-CurvingHeat Straightening and Heat Curving

Heat straightening without externally applied force will be permitted to correct weld induced

distortion/shrinkage that is within two times the dimensional tolerance specified in Subsection
6.2.6.11, Dimensional Tolerances, and AASHTO/AWS Bridge Welding Code D1.5M/D1.5.

Heat straightening that is proposed to be completed with externally applied force or heat curving
will only be permitted when reviewed and accepted by the Department and the Consultant.

The Contractor shall submit a procedure for heat straightening, with or without externally applied
force, and/or heat curving to the Department and the Consultant for review and acceptance a
minimum of 2 weeks prior to commencement of the work. The procedure shall include the limits
of correction for which the procedure is applicable; details and pattern of proposed heat locations;
location and magnitude of applied force, if applicable; target temperatures and cooling rates; and
post heat inspection and testing details. The heat straightening or heat curving procedure will be
considered a Professional Work Product and shall be authenticated by a Professional Engineer
licensed to practice in the Province of Alberta and validated by a Responsible Member, in
accordance with APEGA requirements.
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Post heat inspection and testing shall be completed by a certified independent laboratory in
Canada accredited by a Canadian or American accreditation body to ISO/IEC 17025 for the tests
required. The accreditation body shall be a signatory to the International Laboratory Accreditation
Cooperation Mutual Recognition Arrangement (ILAC MRA). Preparation and collection of
samples for testing shall be directed and witnessed by or completed by personnel employed by
the testing laboratory. A verification letter shall be provided by the testing laboratory that includes
accreditation documentation, applicable testing standards, date of verification testing, and
declaration of material compliance with Contract requirements. The verification letter shall be
signed by an authorized officer of the testing laboratory.

Heat straightening or heat curving shall only be completed in the presence of the Consultant.

6.2.6.15  Stress Relieving

When stress relieving is specified, it shall be performed in accordance with AASHTO/AWS Bridge
Welding Code D1.5M/D1.5. Copies of the furnace charts shall be supplied to the Consultant.

6.2.6.16 Handling and Storage

All lifting and handling shall be done using devices that do not mark, damage, or distort the
assemblies or members in any way. Girders shall be stored upright, supported on sufficient skids
and safely shored to maintain the proper section without buckling, twisting or in any way damaging
or misaligning the material.

Softeners shall be used at all times where chains, flange hooks, restraint systems, or any other
tie down devices are or may come in direct contact with the structural steel during transportation,
handling, and storage. Softeners components shall be durable for the intended use and
constructed of materials that will prevent damage to the structural steel. Steel or other alloys will
not be permitted. Handling and lifting devices shall not mark, damage, or distort members.

Structural steel to be stored shall be placed on timber blocking. Timber blocking shall be located
at positions that prevent damage and/or distortion from deflection. The ground of the storage
area shall be solid and unyielding and drainage diverted away from the storage area.

Galvanized and metallized material shall be handled, stacked, bundled, transported, hauled and
stored to prevent damage or wet storage staining. Wet storage staining will be identified by the
Consultant in accordance with the American Hot Dip Galvanizers Association (AHDGA) Wet
Storage Stain. If damage or wet storage staining occurs, it shall be assessed and repaired in
accordance with Subsection 6.2.7.3.3, Repair of Galvanized and Metallized Material.

6.2.7 Surface Preparation and Coating
6.2.7.1 Abrasive Blast Cleaning

All steel components shall be abrasive blast cleaned after fabrication in accordance with the
Society for Protective Coating Standard (SSPC) SP6.
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The exterior fascia of the exterior girders shall be uniform in appearance as determined by the
Consultant.

6.2.7.2 Coating

At all bearing locations, an organic zinc epoxy primer shall be applied to the underside of bottom
flanges in contact with the bearing sole plate. The primer shall extend the full width of the flange
and 15 mm beyond the projected contact surface of the bearing sole plate in the longitudinal
direction.

At all deck joint locations a complete SF2, SF3 or SF4 approved bridge coating system from the
Department’s Products List shall be applied to the bottom flange surfaces (underside, top and
edges), with the exception that the faying surface of the underside of bottom flange in contact with
the bearing sole plate shall only receive the organic zinc epoxy primer. The coating system shall
extend longitudinally from the girder end to a distance 100 mm beyond the bearing sole plate or
100 mm beyond the jacking stiffener, whichever distance is greater. The selected SF2, SF3 or
SF4 coating system shall be applied to the full height of the bridge webs (both sides of web and
including any applicable bearing/jacking stiffeners and diaphragm bracing members) and to the
underside of the top flanges. The longitudinal extent of this coating shall be the same as described
in this paragraph above. Faying surfaces of bolted connections shall only receive the organic
zinc epoxy primer.

Any of the portions of the girder noted above that will be encased in cast in place concrete shall
be left in the bare steel condition with no coating applied.

The approved organic zinc epoxy primer shall meet the requirements of a Class B coating in
accordance with the Research Council on Structural Connections specification for Structural
Joints Using High-Strength Bolts Appendix A, Testing Method to Determine the Slip Coefficient
for Coatings Used in Bolted Joints. A certificate of compliance shall be provided to the
Department for review and acceptance prior to application. The top coat colour shall conform to
US Federal Standard 595C colour FS30045.

6.2.7.3 Galvanizing and Metallizing

The fabricator shall provide a smooth finish on all edges and surfaces, remove weld spatter, and
all welding flux residue from the steel components prior to galvanizing or metallizing.

The Contractor’s Quality Control inspection and testing records and/or reports shall be submitted
to the Consultant for review within 5 days of completion of galvanizing or metallizing.

6.2.7.3.1 Galvanizing

Galvanizing shall be by the hot dip method, after fabrication, in accordance with ASTM
A123/A123M and ASTM F2329/F2329M and as modified in this specification. Factors
contributing to galvanization-induced cracking shall be minimized.

Galvanized contact surfaces of bolted connections shall conform to a Class C slip coefficient
surface condition and meet the requirements of CSA S6 Table 10.8.
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Safeguarding measures to prevent embrittlement and testing to detect embrittlement shall be
completed in accordance with ASTM A143/A143M except as modified in this specification for all
lots of high strength anchor rods conforming to ASTM A193/A193M Grade B7 or any other high
strength rod with tensile strength exceeding 830 MPa. The cleaning and pickling procedure of
high strength anchor rods shall be modified as follows prior to hot-dip galvanizing:

e Brush blast to remove mill scale and oil after threading ends;
e Flash pickle up to 5 minutes; and
e Quick dry prior to hot-dip galvanizing (not stored in flux or acid rinse).

For each lot of high strength rods being galvanized, the Contractor shall provide four unthreaded
embrittlement test rods three of which are to be galvanized with the production rods. The
remaining embrittlement test rod shall be left ungalvanized for baseline testing comparison. The
embrittlement test rods shall be of sufficient length to facilitate bend testing as described below.

The Contractor shall engage an independent certified laboratory to perform bend testing on the
embrittlement test rods in accordance with Subsections 9.1 and 9.2 of ASTM A143/A143M. The
independent testing lab certification shall be submitted to the Consultant for review and
acceptance prior to the commencement of any testing. The radius of the bend shall be four to
five rod diameters. The galvanized embrittlement test rod(s) shall withstand the same degree of
bending, within five degrees, of the ungalvanized test rod without any cracking. The results of
the embrittlement testing shall be submitted to the Consultant for review and acceptance and
recorded in the Contractor’s ITP.

6.2.7.3.2 Metallizing

Metallizing shall be completed in accordance with SSPC-CS 23.00/AWS C2.23M/NACE No. 12
and the following requirements:
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e Surface preparation shall be SSPC-SP 5 white metal blast cleaning;

e The metallizing feedstock material shall be 85/15 Zn/Al alloy. Aluminum will not be
permitted;

e One metallizing thickness test shall be completed for each metallized component of each
deck joint and for each bearing component lot. The metallizing thickness test locations
shall be randomly selected by the Contractor and be acceptable to the Consultant;

e A job reference standard specimen will not be required; and

e One tensile adhesion test shall be completed for each deck joint at each substructure
element and for each bearing component lot. Tensile adhesion testing shall be completed
to determine that the minimum value specified has been achieved. Testing to determine
the value at which adhesion fails beyond the specified minimum is not required.

Metalized contact surfaces of bolted connections shall conform to a Class B slip coefficient
surface condition. Slip coefficient surface conditions shall meet the requirements of CSA S6
Table 10.8.

6.2.7.3.3 Repair of Galvanized and Metallized Material

Repair _of galvanized and metallized material shall be completed in accordance ASTM
A780/A780M Method A3 — Metallizing, and will only be permitted when the repair areas are small
and infrequent as determined by the Consultant. The metallizing feedstock material shall be
85/15 Zn/Al alloy. Aluminum will not be permitted. Repair areas less than 100 mm? in area may
be completed in accordance with ASTM A780/A780M Method Al — Repair Using Zinc-Based
Alloy. The thickness of the coating for both methods shall be 180 um, and the repair tested for
adhesion. Adhesion testing shall be by the stout knife method in _accordance with ASTM
Al123/A123M.

Galvanized and metallized material shall be stacked or bundled and stored to prevent wet storage
staining. Wet storage staining will be identified by the Consultant in accordance with the American
Hot Dip Galvanizers Association (AHDGA) Wet Storage Stain. Light and medium wet storage
stains shall be removed by brushing with a stiff-bristled nylon brush to the satisfaction of the
Consultant. Heavy and extreme wet storage stains shall be repaired.
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Repair procedures for damage and/or wet storage stained galvanized or metallized material shall
be submitted to the Consultant for review and acceptance. The Consultant’s review comments
shall be incorporated into the repair procedure to the satisfaction of the Consultant prior to
commencement of the work. Repairs may require complete removal of the galvanized coating
and re-galvanizing. The finished appearance shall be similar to the adjacent galvanizing as
determined by the Consultant.

6.2.8 Inspection and Testing
6.2.8.1 Access

The Contractor shall provide acceptable facilities for the inspection and testing of the work. The
Consultant shall have full access to all phases of the work at all times. When required by the
Consultant, the Contractor shall also provide labour for assistance in checking layout and
performing inspection and testing duties. The Consultant shall be provided the time needed to
complete any quality assurance inspection and testing.

6.2.8.2 Responsibility

Quiality control inspection and testing shall be completed by the Contractor. Quality control shall
be the sole responsibility of the Contractor.

Quiality assurance inspection and testing completed by the Consultant shall not be considered as
relieving the Contractor of their sole responsibility for completing the work in accordance with the
Contract.

The Contractor shall be responsible for all travel, boarding and lodging costs incurred by the
Consultant to inspect and test bridge girders, cover plated v-seal deck joints, and finger plate deck
joints being fabricated outside the Province of Alberta and including up to three trips to the
fabrication facility by the Department’s representative during the course of fabrication. For
cover plated v-seal and finger plate deck joint assemblies the number of potential trips required
for the Department’s representative will be reduced to one.

Inspection, testing and related costs incurred by the Consultant as a result of defective work, non
conforming materials, or the Contractor’s proposed modification to connection and/or field splice
locations not specified on the Drawings shall be paid for by the Contractor.

In accordance with Subsection 1.2.10.3, Personnel Replacement, of the General Specifications
and Specification Amendments for Highway and Bridge Construction, if the Department, at their
sole discretion, determines that the Contractor's quality control inspection and/or testing
personnel are not meeting the minimum specified standards, the Contractor shall replace the
personnel immediately and prior to continuing with the work.

If any equipment, process or procedure causes repeated occurrences of damage, as determined
by the Consultant and the Department, the equipment, process or procedure shall be repaired,
replaced or modified to the satisfaction of the Consultant and the Department.
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6.2.8.3 Non-Destructive Testing
Non-destructive testing (NDT) shall be completed in accordance with the following standards:

Radiography - AASHTO/AWS Bridge Welding Code D1.5M/D1.5;

Ultrasonic - AASHTO/AWS Bridge Welding Code D1.5M/D1.5;

Magnetic Particle - ASTM E709;

Dye-Penetrant - ASTM E165/E165M; and

Hardness - ASTM A833 for cut flange plate and ASTM A1038 for accidental arc strike.

6.2.8.4 Quiality Control Inspection and Testing by the Contractor

The Contractor’s quality control plan, including visual inspection and non-destructive testing, shall

be in accordance with the requirements of AASHTO/American-Welding-Society {AWS) Bridge

Welding-Code-BD1-5MID1.5-Clause 6AASHTO/American Welding Society (AWS) Bridge Welding
Code D1.5M/D1.5 Clause 8, except as follows:

o The Contractor’s visual quality control welding inspector shall be certified by the CWB as
a Level 2 or Level 3 inspector in accordance with CSA W178.2;

¢ Non-destructive testing (NDT) methods shall be in accordance with Subsection 6.2.8.3,
Non-Destructive Testing;

o NDT technicians shall be certified to Level 2 in accordance with CAN/CGSB-48.9712 and
employed by an independent testing agency certified to CSA W178.1;

e The non-destructive testing (NDT) schedules shall be completed in accordance with
Subsection 6.2.8.4.1, Steel Girders, Trusses, and Associated Materials,
Subsection 6.2.8.4.2, Cover Plated V Seal and Finger Plate Deck Joint Assemblies, and
Subsection 6.2.8.4.3, Other Structural Steel Components;

o The Contractor shall provide a minimum of 36 hours advance notice to the
Consultant pnor to the commencement of any NDT and

Engmeeps-éNA@E)—Eevel—z—eemned—eeanng—mspeetepTestmq of coatlnqs shaII be

completed by an independent National Association of Corrosion Engineers (NACE) - Level
2 Certified Coating Inspector or Association for Materials Protection and Performance
(AMPP) - Certified Coatings Inspector.

The Contractor’s quality control testing and inspection records and/or reports shall be submitted
on a weekly basis to the Consultant for review and acceptance, with the exception that NDT
records and/or reports shall be submitted within 24 hours of completion of the testing. All quality
control testing and inspection records and/or reports shall contain the written acceptance of the
fabricator's QC manager.

6.2.8.4.1 Steel Girders, Trusses, and Associated Materials
6.2.84.1.1 Radiography Inspection Schedule

Each welded steel girder and adjoining components shall be inspected using radiography in
accordance with the following schedule:
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100% of tension flange groove welds;

100% of flange groove welds in stress reversal locations;

100% of web, stiffener, and diaphragm groove welds;

100% of attachment to flange plate groove welds; and

25% minimum of all other flange groove welds, as determined by the Consultant.

Steel members greater than or equal to 65 mm in thickness shall also have 25% of the welds
inspected by ultrasonic method in addition to radiography.

6.2.8.4.1.2 Magnetic Particle Inspection Schedule

Each welded steel girder and adjoining components shall be inspected using magnetic particle
testing in accordance with the following schedule:

o 50% of the web to flange welds or any fillet welds placed on flange plates. The tests shall
be in 1.5 m lengths including a 1.5 m length at each end of each web to flange weld,;
20% of the stiffener to web welds;

100% of the stiffener and diaphragm connector plate to flange welds;

100% of the bearing sole plate to flange welds;

20% of the diaphragm connector plate welds to web;

100% of all manual (SMAW) welds; and

25% of all fillet welds for other bridge components.

6.2.8.4.1.3 Dye Penetrant Inspection Schedule

Each welded steel girder shall be inspected using dye penetrant testing in accordance with the
following schedule:

e When flange plate groove welds are completed before cutting of the individual flange
plates, 100% of the ends of weld metal for each flange groove weld after the removal of
run-off tabs and each groove welded flange plate has been cut; and

¢ When the individual flange plate is cut before the flange groove weld is completed, 100%
of ends of the weld metal of flange groove welds after the removal of run-off tabs shall be
tested.

6.2.84.1.4 Hardness Test Inspection Schedule

Thermally cut edges of girder flanges shall be tested for hardness prior to assembly. A minimum
of three hardness tests shall be taken for each cut edge (at each end and mid-point along length
of cut edge). The location of selected hardness tests shall be reviewed and accepted by the
Consultant. The hardness of the cut edges shall not exceed a maximum Brinell as follows:

e For carbon steels with a yield strength less than and including 300 MPa, the maximum
Brinell shall be 200 BHN; and

e For carbon steels with yield strengths greater than 300 MPa, the maximum Brinell shall
be 220 BHN.
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Edges that exceed the specified hardness shall be repaired, re-tested and re-inspected prior to
assembly.

6.2.8.4.1.5 Stud Shear Connectors

A minimum of 10 studs for each stud diameter and each change in weld surface geometry shall
be bend tested. Bend testing of stud shear connectors shall be completed in the presence of the
Consultant. All the remaining studs shall be tested by striking with a hammer. Studs with a dull
sound shall be bend tested to confirm integrity. Girder and diaphragm shear stud connectors
shall be bent towards the centre of the member.

6.2.8.4.1.6 Coatings

The dry film thickness of the primer, mid-coat and top-coat applied to each girder flange, web,
stiffener, and bracing members required to be coated as specified in Subsection 6.2.7.2, Coating
shall be measured. Dry film coating thickness measurements shall be completed at a minimum
of 5 locations of each flange, web, stiffener and bracing members in accordance with
SSPC PA 2 Measurement of Dry Coating Thickness with Magnetic Gauges.

6.2.8.4.2 Cover Plated V Seal and Finger Plate Deck Joint Assemblies

Each deck joint assembly shall be inspected and tested by the Contractor in accordance with the
following schedule:

o 50% of groove welds using ultrasonic testing;
25% of fillet welds using magnetic particle testing; and

e Ring testing of stud shear connectors in addition to the bend testing requirements
specified in Subsection 6.2.8.4.1, Steel Girders, Trusses, and Associated Materials.

6.2.8.4.3 Other Structural Steel Components

Welds of other structural steel components shall be inspected by the Contractor using radiography
in accordance with the following schedule:

e 100% of the groove welds in each tension member; and
e 50% of the groove welds in each non tension member.

Steel members greater than or equal to 65 mm in thickness shall also have 25% of the welds
inspected by ultrasonic method in addition to radiography.

6.2.8.4.4 Standard Bridge Steel Substructures

Welded steel substructure components of standard SL and SLW precast concrete girder bridges
shall be inspected and tested by the Contractor in accordance with the following schedule:

e 100% of groove welds using radiography;
e FEach pile to pile cap fillet weld using magnetic particle testing in accordance with the
frequency specified in AASHTO/AWS Bridge Welding Code D1.5M/D1.5 Clause 8.7.4.2.1;
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e Fillet welds 3 m or longer using magnetic particle testing in accordance with the frequency
specified in AASHTO/AWS Bridge Welding Code D1.5M/D1.5 Clause 8.7.4.1; and

o Fillet welds less than 3 m in length using magnetic particle testing in accordance with the
frequency specified in AASHTO/AWS Bridge Welding Code D1.5M/D1.5 Clause 8.7.4.2.1,
unless the weld is less than 300 mm in length, then the frequency shall be in accordance
with AASHTO/AWS Bridge Welding Code D1.5M/D1.5 Clause 8.7.4.2.2.

6.2.8.5 Quiality Assurance Inspection and Testing by the Consultant

The Consultant will complete visual inspection of all welds and review all quality control inspection
and testing records and/or reports produced by the Contractor to verify their compliance with the
Contract. The Consultant may complete additional quality assurance inspection and/or testing at
their sole discretion. The Contractor shall provide full access to the work in accordance with
Subsection 6.2.8.1, Access.

6.2.8.6 Witness Points and Hold Points

The Contractor and the Consultant shall provide written acceptance of the work at each of the
specified witness points and hold points within the ITP.

If fabrication continues past a hold point without the written acceptance of the work by both the
Contractor and the Consultant, the Consultant may suspend the supply and fabrication work in
accordance with Subsection 1.2.38.1.1, Consultant Authority of the General Specifications and
Specification Amendments for Highway and Bridge Construction and the Contractor shall be
solely responsible for all additional costs incurred by the Consultant to verify the acceptability of
the work and provide written acceptance of the hold point. The Contractor shall also be solely
responsible for all costs required to repair or replace the work, as determined by and to the
satisfaction of the Consultant and the Department.

Inspection stations shall be set up by the Contractor within the fabrication facility to the satisfaction
of the Consultant for each of the specified witness points and hold points such that the associated
inspection and/or testing requirements can be acceptably completed.
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6.2.8.6.1 Girders

The following witness points and hold points shall be included in the Contractor’'s supply and
fabrication ITP for structural steel girders:

After plate has been cut but before any welding (witness point);

Flange plate shop splicing (hold point);

Web plate shop splicing (hold point);

Completion of web to flange welding prior to fitting of stiffeners (witness point);

Fitting and welding of stiffeners prior to field splice drilling (withess point);

Field splice setup prior to match drilling splice plates (witness point);

Surface preparation (withess point) and coating (witness point);

Verification testing and inspection of structural steel girders if fabricated outside of Canada
and the United States (hold points); and

¢ Final inspection (hold point).

6.2.8.6.2 Cover Plated V Seal and Finger Plate Deck Joint Assemblies

The following witness points and hold points shall be included in the Contractor’'s supply and
fabrication ITP for steel cover plated v seal and finger plate deck joint assemblies:

o Dimensional checks and verification of specified tolerances prior to welding (witness
point);

¢ Visual inspection and NDT of all welding prior to coating (hold point);

e Plate gap measurements at the locations specified after completion of fabrication, at both
the -5°C and +15°C deck joint gap settings with the joint in a relaxed condition (prior to
tightening shipping angles) (hold point);

¢ Verification testing and inspection of deck joint assemblies if fabricated outside of Canada
and the United States (hold points); and

¢ Final inspection (hold point).

If the specified tolerances are not met, the Contractor shall repair or replace the deck joint
assembly to the satisfaction of the Consultant and the Department. If the Contractor proposes to
repair the deck joint assembly, a repair procedure shall be submitted to the Consultant and the
Department for review and acceptance prior to commencement of the work. The repair procedure
will be considered a Professional Work Product and shall be authenticated by a Professional
Engineer licensed to practice in the Province of Alberta and validated by a Responsible Member,
in accordance with APEGA requirements. The Contractor shall not complete any repairs until
written acceptance of the repair procedure has been provided by the Consultant and the
Department.

6.2.8.7 Final Inspection

The Contractor and the Consultant shall provide written acceptance of all fabricated structural
steel upon the completion of fabrication. Review and acceptance of structural steel by the
Consultant at the fabrication facility will not relieve the Contractor of their sole responsibility to
meet the requirements of the Contract.
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6.2.8.8 Fabrication Outside of Canada and the United States of America

In addition to the requirements of Subsection 6.2.8, Inspection and Testing, structural steel
fabricated outside of Canada or the United States of America shall be shipped to a shop located
in Canada that is certified by CWB in accordance with CSA W47.1 to Division 1 and by CISC in
the category of steel bridges for verification inspection and testing. The structural steel shall be
in a condition that facilitates verification inspection and testing requirements. Verification
inspection and testing shall be completed in accordance with Subsection 6.2.8, Inspection and
Testing in the Canadian shop. The visual welding inspector shall also inspect all structural steel
for the presence of transportation damage.

Components shall not be shipped from the Canadian shop until all requirements have been met
and the work has been reviewed and accepted by the Consultant.

The Contractor shall be responsible for all verification inspection and testing costs, including all
costs incurred by the Consultant and the Department. The Contractor shall also be responsible
for all hourly charge out rates, travel, meals and accommodation of the Consultant inspector(s) to
complete inspection and testing duties at the fabrication facility for 100% of the fabrication time.
The Contractor shall also be responsible for the cost of one trip every two weeks for two
Department representatives to and from the fabrication facility.

The Contractor shall have no claim against the Department resulting from delays caused by these
requirements.

6.3 Construction

The Contractor shall erect, assemble, and install the structural steel as shown on the Drawings,
in accordance with these specifications and the Special Provisions of the Contract.

Cranes shall be used for the handling and erection of structural steel girders.
Lifting forces of structural steel girders shall be vertical at all times.

Lifting devices shall not be welded to girders or require the removal of any stud shear connectors
for attachment to the girders. Drilling of additional holes or any other modifications, including field
welding will not be permitted.

Softeners shall be used at all times where chains, flange hooks, restraint systems, or any other
tie down devices are or may come in direct contact with the structural steel during transportation,
handling, storage, assembly, erection and installation. Softener components shall be durable for
the intended use and constructed of materials that will prevent damage to the structural steel.
Steel or other alloys will not be permitted for use as softeners. Handling and lifting devices shall
not mark, damage, or distort members.

6.3.1 Transportation, Handling and Storage

Girders shall be transported, handled and stored with their webs in the vertical position.
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Structural steel shall be protected from dirt, mud, road salts, slush or other contaminants during
transportation, handling and storage.

Structural steel shall be transported, hauled, and stored on timber blocking. Timber blocking shall
be located at positions that prevent damage and/or distortion from deflection. The ground of the
storage area shall be solid and unyielding and drainage diverted away from the storage area.

Galvanized and metallized material shall be handled, stacked, bundled, transported, hauled and
stored to prevent damage or wet storage staining. Wet storage staining will be identified by the
Consultant in accordance with the American Hot Dip Galvanizers Association (AHDGA) Wet
Storage Stain. If damage or wet storage staining occurs, it shall be assessed and repaired in
accordance with Subsection 6.2.7.3.3, Repair of Galvanized and Metallized Material.

6.3.1.1 Transportation, Handling, and Storage Drawings and Assessment

The Contractor shall submit transportation, handling and storage drawings to the Consultant for
review and acceptance a minimum of 4 weeks prior to shipping structural steel. The
transportation, handling and storage drawings shall include all specified requirements.

If the Contractor proposes to transport, handle, or store the girders with webs in a position other
than vertical, in addition to the transportation, handling and storage drawings, the Contractor shall
submit a girder transportation, handling and storage assessment to the Consultant for review and
acceptance a minimum of 8 weeks prior to shipping from the fabrication facility.

The transportation, handling and storage assessment, at minimum, shall include design notes,
drawings, rationale for the proposed transport position, and a statement indicating the proposed
transportation methodology will not damage the girders. Design notes shall include evaluation of
the static and dynamic forces, and associated stresses during handling, transportation and
storage using a dynamic load allowance of 100% (stress range equivalent to two times the static
dead load stress of the girder). The stresses shall be in accordance with CSA S6 Clause 10.10,
Beam and Girders, and the maximum cyclic stress range shall not exceed the constant amplitude
fatigue threshold for the appropriate fatigue categories specified in CSA S6 Table 10.4.
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The girder transportation assessment will be considered a Professional Work Product and shall
be authenticated by a Professional Engineer licensed to practice in the Province of Alberta and
validated by a Responsible Member, in accordance with APEGA requirements. Review
comments provided by the Consultant and/or the Department shall be incorporated into the
transportation, handling and storage drawings and assessment and resubmitted to the Consultant
for review and acceptance prior to shipping from the fabrication facility. The Consultant’s review
and acceptance shall not be considered as relieving the Contractor of the responsibility for
completing the work in a manner that does not, in the opinion of the Consultant and the
Department, damage the girders. All costs associated with the transportation, handling and
storage assessment will be considered incidental to the Work and no separate or additional
payment will be made.

6.3.1.2 Clearance to Ship

The Contractor shall provide the Consultant a transportation schedule for structural steel a
minimum of 72 hours prior to shipment from the fabrication facility. Written acceptance in
accordance with Subsection 6.2.8.7, Final Inspection shall be provided by both the Contractor
and the Consultant prior to the commencement of shipping.

Review and acceptance at the fabrication facility by the Consultant will not relieve the Contractor
of their sole responsibility to meet the requirements of the Contract.

6.3.1.3 Inspection

Upon arrival at the site, after cleaning if required, and a minimum of 24 hours prior to erection,
the Contractor and the Consultant, shall inspect materials for cleanliness and presence of
damage. |If girders and components will be stored on site prior to erection, assembly, or
installation, the Contractor shall provide an area and adequate space between components and
access equipment for the Consultant to complete their inspection. If girders and components will
be erected, assembled or installed directly from transportation equipment, the Contractor shall
provide access equipment acceptable to the Consultant to complete the required inspections,
remove restraints and provide temporary restraints, if required, to facilitate a complete inspection.
Erection, assembly or installation shall not commence until the Consultant has provided written
acceptance of transportation, handling, and storage inspection results to the Contractor.

Structural steel that becomes contaminated with any dirt, mud, road salts, slush or other
contaminants during transportation, handling and storage, shall be cleaned and surfaces
prepared to the satisfaction of the Consultant prior to inspection, assembly, erection or installation.
Cleaning, if determined necessary by the Consultant, shall be completed in accordance with
Subsection 6.3.1.4, Cleaning.
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If any structural steel component is identified as damaged during the transportation, handling, and
storage inspection, the Contractor shall submit an assessment report and/or field repair procedure
to the Consultant and the Department for review and acceptance prior to commencement of the
work. The assessment report and/or field repair procedure will be considered Professional Work
Products and shall be authenticated by a Professional Engineer licensed to practice in the
Province of Alberta and validated by a Responsible Member, in accordance with APEGA
requirements. The Consultant may also require that further independent inspection, non-
destructive testing, and/or assessment be completed. Field repairs shall be completed by the
Contractor and reviewed and accepted by the Consultant prior to erection, assembly or
installation. All costs to repair damage to the satisfaction of the Consultant will be the sole
responsibility of the Contractor.

The transportation, handling, and storage inspection will be considered a hold point. The
Contractor and the Consultant shall provide written acceptance of the hold point prior to the
commencement of erection. If girder erection commences without the written acceptance of the
transportation, handling, and storage inspection by both the Contractor and the Consultant, the
Consultant will have cause to suspend girder erection work. The Contractor shall also be solely
responsible for all additional costs incurred by the Consultant to verify the acceptability of the work
and provide written acceptance of the hold point. The Contractor shall also be responsible for all
costs required to repair or replace the Work, as determined by and to the satisfaction of the
Consultant and the Department.
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6.3.1.4 Cleaning

Structural steel that becomes contaminated with dirt, mud, road salts, slush or other contaminants
during transportation, handling and storage, shall be cleaned to the satisfaction of the Consultant
and in accordance with the following requirements a minimum of 48 hours prior to erection,
assembly or installation:

¢ Cleaning shall be completed by high pressure washing and/or steam;

o The washing system used for cleaning shall maintain wash water at a minimum
temperature of 90°C, have a minimum pressure of 3000 PSI, maximum pressure
of 3500 PSI, and a minimum flow rate of 5 GPM;

o Wash water shall be potable and of a quality acceptable to the Consultant;

o Wash water shall be contained and managed in a manner acceptable to the
Consultant and in compliance with all applicable environmental requirements;

o Washing shall be completed from the highest elevation of the component in its
washing position to the lowest elevation;

o Components shall be supported on timber blocking to provide a minimum clearance of
900 mm from the ground along the entire length of the component;

e Components shall be stored to provide a minimum clearance of 1200 mm from each other;

e Transportation, handling and storage restraints, and their softeners, shall be removed or
repositioned to permit complete and full cleaning of the structural steel;

e Locations of chains, flange hooks, restraint systems, other tie down devices, and timber
blocking shall be adjusted to permit cleaning at contact areas;

e Splice plates, if secured to the steel girders during transportation, shall be removed from
the girder or separated from the girder to provide a minimum of 75 mm of clearance
between splice plates and girders; and

e Access equipment and/or specialized telescoping pressure washing equipment shall be
used to wash structure steel that is 3 m or greater above the ground.

Structural steel that has been contaminated with road salts, slush or other contaminants shall
have their surfaces tested for soluble salts after cleaning in accordance with the Bresle Method,
ISO 8502-9, Field method for the conductometric determination of water-soluble salts and ISO
8502-6, Extraction of soluble contaminants for analysis. Testing shall be completed at a minimum
frequency of 1 test per 30 m? of structural steel surface area or 3 tests per component, whichever
is greater up to a maximum of 6 tests per component.

Cleaning shall result in structural steel surfaces having less than 7 pg/cm? of chloride ions. All
testing shall be carried out by the Contractor and the results submitted to the Consultant for review
and acceptance prior to erection, assembly or installation. Structural steel surfaces that exceed
the specified limits for contaminants shall be further cleaned and testing repeated until the steel
surfaces meet the specified limits.

Cleaning of the exterior fascia web and flanges of an exterior steel girder shall result in a uniform
appearance without streaking and free of pressure washing spray patterning. Additional cyclic
wetting, fogging and drying may be required to achieve uniformity of appearance as determined
by the Consultant.
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Structural steel shall be free of ice prior to erection. Methods to remove ice shall be reviewed and
accepted by the Consultant.

All costs associated with cleaning, testing, and removing ice from the surfaces of structural steel
surfaces will be considered incidental to the Work and no separate or additional payment will be
made.

6.3.1.5 Faying Surfaces of Connections

Splice plates, if secured to the steel girders during transportation, shall be removed from the girder
or separated from the girder to provide a minimum of 75 mm of clearance between splice plates
and girders such that their condition and the condition of faying surfaces can be inspected in
accordance with Subsection 6.3.1.3, Inspection and to the satisfaction of the Consultant. The
Consultant will determine the need to remove or separate splice plates from the girder. Splice
plates transported using other methods shall also be separated for inspection by the Contractor
and Consultant.

Faying surfaces that are contaminated, have loose or flaking rust, as determined by the
Consultant, shall be cleaned in accordance with Subsection 6.3.1.4, Cleaning. If contaminates,
loose or flaking rust can not be acceptably removed by pressure washing, as determined by the
Consultant, the Contractor shall prepare faying surfaces by abrasive blast cleaning to the
satisfaction of the Consultant prior to erection. Wire brushing and other surface preparation
methods will not be permitted.

6.3.2 Erection
The Contractor shall not erect structural steel on substructure concrete until it has cured a
minimum of 3 days and achieved a minimum of 80% of the 28 day specified concrete strength or

a strength acceptable to the Consultant.

The Contractor shall maintain girder stability; location; and horizontal, vertical and longitudinal
alignment at all times during construction.

Bearings and grout pads shall be installed in accordance with Section 8, Bearings.

6.3.2.1 Girder Erection Inspection and Test Plan

The Contractor shall submit a girder erection inspection and test plan (ITP) to the Consultant for

review and acceptance a minimum of 6 weeks prior to the commencement of girder erection work.
Erection shall not commence until the Contractor’s girder erection ITP has been reviewed and
accepted in writing by the Consultant.
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The Contractor’s girder erection ITP shall include bolt material submissions and girder erection
procedure activities. The Contractor’'s girder erection ITP shall clearly identify the party and
person/position responsible for providing written acceptance of girder erection procedure
activities including witness points and hold points.

The Contractor and the Consultant shall provide written acceptance of the work at each of the
specified hold points within the girder erection ITP prior to release of the work from the hold point.
If girder erection continues past a hold point without the written acceptance of the work by both
the Contractor and the Consultant or deviates from the engineered girder erection procedure, the
Consultant will have cause to suspend the girder erection work in accordance with Subsection
1.2.38.1.1, Consultant Authority of the General Specifications and Specification Amendments for
Highway and Bridge Construction.

6.3.2.2 Girder Erection Procedure

The Contractor shall submit a girder erection procedure to the Consultant for review and
acceptance a minimum of 4 weeks prior to the commencement of girder erection work. The girder
erection procedure will be considered a Professional Work Product and shall be authenticated by
a Professional Engineer licensed to practice in the Province of Alberta and validated by a
Responsible Member, in accordance with APEGA requirements. The Contractor shall not
commence any erection work until review of the girder erection procedure by the Consultant has
been completed and all comments arising from that review have been addressed to the
satisfaction of the Consultant. The Consultant’s review and acceptance shall not be considered
as relieving the Contractor of the responsibility for the safety of his methods or equipment, nor
from carrying out the work in full accordance with the girder erection procedure, drawings and
specifications. The Contractor shall follow the engineered girder erection procedure at all times.

Girder layout and component identification contained in the erection procedure shall be consistent
with the girder layout and component identification shown on the Drawings. The erection
procedure shall include drawings and supporting documents necessary to describe the following:

e Traffic Accommodation Strategy (TAS);
Access to the work, including temporary access berms and/or work bridges;
o Details of temporary works and supporting structures, including:
o Geotechnical foundation capacity requirements including verification testing
(witness point);
o Location, elevation, and grade of support bearings;
o Theoretical top of girder elevations at bearing and splice locations; and
o Vertical, horizontal, and longitudinal position adjustment mechanisms;
e An as constructed survey of substructure elements (hold point), including:
o Location and elevation of all bearing grout pad recesses including anchor rod
voids;
o Shim height required at each bearing location; and
o Longitudinal and transverse measurements between centreline of bearings of all
substructure elements;
e Bearing installation procedure in accordance with Subsection 8.4.2.1, Bearing Installation
Procedure;
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e Superstructure layout plan, including installation details of reference lines and markings
of substructure and bearing components used to determine final bearing and girder
positions, and theoretical top of girder elevations at substructure bearings and splice
locations;

e Type and capacity of cranes;

Sequence of work including position of cranes and delivery trucks;

e Position of cranes relative to substructure elements such as abutment backwalls; details
of load distribution of wheels and outriggers; geotechnical loads and ground capacity
requirements;

o Lifting device details, location of lifting devices, and lifting forces;

e Girder stabilization details, methods of maintaining girder location and alignment, and
details of blocking for girders and bearings;

e Diaphragm and bracing installation schedule and sequence (hold point);

e Bolting;

o Summary of bolt assembly lots to be installed;

o Pre-installation—verification—testing—procedure;Pre-installation verification testing
(witness point) and associated testing procedure;

o Erection bolting details including field splice bolt and pin layouts, and minimum
boltlng of bracmg reqwrements

p+n—Femeva4—anel—BoIt thhtenlnq sequence snuq t|qhten|nq (W|tness point), and

final tensioning (witness point) including pin removal; and
¢ Method and schedule of temporary supporting structures release and removal.

A construction milestone meeting shall occur a minimum of 2 weeks prior to commencement of
girder erection work. The Contractor’s project manager, girder fabricator, hauler, girder erector’s
project manager, field superintendent, and bolting foreman shall attend the construction milestone
meeting at date, time and location acceptable to the Consultant.

Safety and compliance with the Occupational Health and Safety Act and Regulations thereunder
shall be an integral part of the work. The Contractor shall immediately provide the Consultant
with any documentation required by Occupational Health and Safety Act and Regulations upon
request.

6.3.2.3 Fall Protection System

The Contractor shall provide 100% fall protection system for girder erection and deck forming
work. The fall protection system and an associated safe work procedure will be considered
Professional Work Products and shall be authenticated by a Professional Engineer licensed to
practice in the Province of Alberta and validated by a Responsible Member, in accordance with
APEGA requirements. The Contractor shall provide a copy of the fall protection system and safe
work procedure to the Consultant a minimum of 2 weeks prior to commencement of the work.
The fall protection system shall be removed after the deck formwork has been removed and deck
concrete has been reviewed and accepted by the Consultant.
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6.3.2.4 Assembly

Members shall be assembled as shown on the Drawings and all fabrication match marks shall be
followed. The material shall be carefully handled to prevent damage. Hammering shall not
enlarge holes, damage or distort bolts, cylindrical erection pins or members.

Contact faying surfaces of bolted connections shall be cleaned to the satisfaction of the
Consultant prior to assembly of members. Contact surfaces that have not been cleaned to the
satisfaction of the Consultant shall be un-bolted and cleaned in accordance with
Subsection 6.3.1.5, Faying Surfaces of Connections.

Bolted parts shall fit solidly together when assembled. Contact surfaces, including those adjacent
to the washers, shall be de-scaled or carry the normal tight mill scale as determined by the
Consultant. Contact surfaces shall be free of dirt, paint, oil, loose scale, burrs, pits and other
defects that would prevent solid seating of the parts.

Bolts in exterior girders shall be installed with the heads on the outside face of the girder web.
Bolts located in the bottom flange of all girders shall have the heads installed on the bottom face
of the lower splice plate unless noted otherwise. Nuts for bolts that will be partially embedded in
concrete shall be located on the side of the member that will be encased in concrete.

Connections shall be assembled with a hardened washer under the bolt head or nut, whichever
is the element turned in tightening. The smooth side of the hardened washer shall be placed
against the structural steel. Surfaces of bolted parts in contact with the bolt head and nut shall
be parallel.

For sloped surfaces, bevelled washers shall be used. The bevelled washers shall be designed
to produce a bearing surface normal to the bolt axis.

6.3.2.4.1 Storage of Bolts

Bolts shall be protected from dirt and moisture in closed containers at the site of installation. Only
as many bolts as are anticipated to be installed during the work shift shall be taken from protected
storage. Bolts that are not incorporated into the work shall be returned to protected storage at the
end of the work shift. Bolts shall not be cleaned or modified from the as-delivered condition. Bolts
that accumulate rust or dirt shall not be incorporated into the work

6.3.2.4.2 Pre-Installation Verification Testing

Prior to erection and the installation of bolts in joints/connections, the Contractor shall complete
pre-installation verification testing in the presence of the Consultant of the bolt assembly lot to be
installed. Pre-verification testing of the bolt assembly lot shall be completed no more than 1 week
prior to their installation. Each combination of bolt, nut and washer manufacturing lots will be
considered a bolt assembly lot.
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Pre-installation verification testing of bolts shall be completed in accordance with Section 7 of the
Research Council on Structural Connections Specification for Structural Joints Using High-
Strength Bolts and this specification. In the case of conflicting requirements, the requirements of
this specification shall govern.

Each tool to be used in the installation of bolts to complete snugging and tensioning procedures
shall be used to complete a minimum of one of the pre-installation verification testing samples.

Each worker who will be installing bolts shall successfully complete one of the pre-installation
verification test samples in the presence of the Consultant using the same tools and methods that
will be used in the actual installation. Any worker who under or overtightens bolts during pre-
installation verification testing will not be permitted to install bolts unless they successfully
complete aretest in the presence of the Consultant. If any bolt fails to meet the specified minimum
tension, the entire bolt assembly lot will be rejected.

6.3.2.4.3 Field Rotation Capacity Testing

Rotational capacity testing reports of bolt assembly lots shall be reviewed and accepted by the
Consultant in accordance with Subsection 6.2.4.2, Bolts prior to the commencement of
pre-installation verification testing.

If in the opinion of the Consultant the condition of bolt assemblies have changed during the work,
the Contractor shall complete field rotational capacity testing. Field rotational capacity testing
shall be completed in accordance with ASTM F3125/F3125M in the presence of the Consultant.
If any bolt sample tested fails to meet the specified requirements, as determined by the
Consultant, the entire bolt assembly lot will be rejected.

6.3.2.4.4 Erection Bolting

Unless otherwise detailed in the girder erection procedure, bolted girder field splice connections
shall have a minimum of 25% of the holes filled with bolts and 25% of the holes filled with
cylindrical erection pins. Bolts and pins shall be evenly distributed throughout the field splice
connection upon assembly. Field splice connections carrying traffic during erection shall have
75% of the holes filled equally with bolts and cylindrical erection pins.

Bracing and diaphragm erection bolting requirements shall be detailed in the girder erection
procedure.

Bolts shall be located on either side of cylindrical erection pin locations, except at locations where
pins are located in the corners of bolted girder field splice connections.

Fit up bolts, if used during erection bolting to bring the plies of the connection into contact, shall
be permanently marked and distinguishable in length and type from production bolts. Fit up bolts
shall be of the same nominal diameter as production bolts. Cylindrical erection pins shall be 1 mm
larger in diameter than the specified bolt size.
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Cranes shall not be released from the girder until all required erection bolts, cylindrical erection
pins, temporary stability measures, and the bracing installation hold point has been accepted in
writing by both the Contractor and the Consultant.

When adjustments in elevation of girder field splices is required as determined by the Consultant,
only enough cylindrical pins or bolts shall be removed to allow free rotation of the splice.

6.3.2.4.5 Turn-of-Nut Method

All bolts within bolted joints/connections shall be tensioned using the turn-of-nut method for slip-
critical joints/connections in accordance with Section 8 of the Research Council on Structural
Connections Specification for Structural Joints Using High-Strength Bolts and this specification.
In the case of conflicting requirements, the requirements of this specification shall govern.

After erection bolting, but before final bolt tensioning, the remaining holes (without bolts or
cylindrical erection pins) within a joint/connection shall be completely filled with bolts. Once the
connection is completely filled with bolts and the number of cylindrical erection pins specified in
the girder erection procedure, bolts shall be brought to a snug-tight condition to ensure that the
parts of the joint/connection are brought into full contact with each other. Snug-tight condition is
defined as the tightness attained by a few impacts of an impact wrench or the full effort of a worker
using an ordinary spud wrench. No visible gap shall remain between the faying surfaces when all
bolts are brought to the snug-tight condition. The Consultant shall be provided full access to
assess the snug-tight condition of the joint/connection upon request. Joints/connections with
individual plates greater than 25 mm in thickness, may require multiple cycles of sequential snug-
tightening to minimize relaxation of previously tightened bolts prior to final tensioning.

Snug-tightening and final tensioning shall be completed sequentially from the most rigid part of
the joint/connection to its free edges. The sequence of snug-tightening and final bolt tensioning
shall be detailed in the girder erection procedure. The elevation and alignment of girders, including
bracing and diaphragms, shall be reviewed and accepted by the Consultant prior to any final bolt
tensioning.

After all bolts in the joint/connection have been acceptably brought to the snug-tight condition, the
Contractor shall accurately match mark the protruding end of bolt, outer face of each nut, and
steel surfaces in accordance with Figure 6-1, Required Match Markings for Turn-of-Nut
TighteningReguired—Mateh—Markings—fer—Furn-of-Nut—Fightening.  Once all bolts in the
joint/connection have been accurately match marked, they shall be tensioned by the applicable
amount of additional nut rotation. During this operation there shall be no rotation of the part not
being turned by the tightening tool. The amount of rotation of nut relative to the bolt, regardless
of whether the nut or bolt is turned, shall be as follows:

e 1/3 turn where bolt length is 4 bolt diameters or less;
e 1/2 turn where bolt length is over 4 bolt diameters and not exceeding 8 bolt diameters;
e 2/3 turn where bolt length exceeds 8 bolt diameters.
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Figure 6-1 Required Match Markings for Turn-of-Nut Tightening

Match Markings After Snug- | Match Markings After Turn-of-
Tight Before Turn-of-Nut For Nut For Fraction of
Fraction of Required Turn Required Turn
4 TURN 4 TURN
% TURN % TURN
2, TURN % TURN

The rotational tolerance shall be +1/6 (60°), — 0 (nothing less than the minimum specified).

Once the bolts of the joint/connection have acceptably received the applicable amount of nut
rotation and final tensioning is complete as determined by the Consultant, cylindrical erection pins
used for erection bolting shall be removed. After cylindrical erection pins have been removed,
the remaining holes shall be filled with bolts; the bolts brought to a snug-tightened condition;
match marked; and final tensioning completed. Snug-tightening and final tensioning at this stage
shall also be completed sequentially from the most rigid part of the joint/connection to its free
edges.

6.3.2.4.6 Bolt Tension

Each bolt shall be tightened so as to provide, when all bolts in the joint are tight, at least the
minimum bolt tension shown in Table 6-1, Bolt Tension for the size of bolt used.
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Table 6-1 Bolt Tension

SB%?th:gg Minimum Bolt Tension Irﬁggi;lslgri];e Minimum Bolt Tension
(A325M Bolts) | Kilonewtons | pounds-force | (A325 Bolts) | Kilonewtons | pounds-force
M16X2 94 21,180 5/8 85 19,200
M20X2.5 147 33,050 3/4 126 28,400
M22X2.5 181 40,700 7/8 175 39,250
M24X3 212 47,660 1 227 51,500

-- -- -- 11/8 251 56,450
M30X3.5 337 75,760 11/4 319 71,700
-- -- -- 13/8 380 85,450
M36X4 490 110,160 11/2 463 104,000

6.3.2.4.6.1 Reuse of Bolts

Bolts shall only be tensioned once. Reuse of bolts will not be permitted. Retightening previously
tightened bolts, which may have loosened by tightening of adjacent bolts, will not be considered
reuse.

6.3.2.4.6.2 Inspection

The Contractor and the Consultant shall inspect bolt tightening of all joint/connections in
accordance with Section 9 of the Research Council on Structural Connections Specification for
Structural Joints Using High-Strength Bolts. Both the Contractor and the Consultant shall provide
written acceptance of all joints/connections and in accordance with the girder erection ITP.

The Contractor shall provide safe and adequate access meeting Occupational Health and Safety
requirements to all working areas, including all necessary access equipment to enable the
Consultant to carry out their inspection. The Contractor shall provide a competent workman to
assist the Consultant in the checking of bolt tightening work.

When the Contractor or the Consultant determine that bolts may not have the specified tension,
the arbitration process outlined in Section 10 of the Research Council on Structural Connections
Specification for Structural Joints Using High-Strength Bolts shall be used to determine the
acceptability of the joint. All joints/connections shall be tensioned to the satisfaction of the
Consultant.
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6.3.2.5 Girder Adjustment

Adjustment to girder position, bearing location and bearing elevation shall be completed to
achieve the lines and grades shown on the Drawings or those reviewed and accepted by the
Consultant.

The Contractor shall maintain the structural steel in correct alignment at all times during
construction.

6.3.2.6 Misfits

Misfits shall be immediately reported to the Consultant. The Contractor shall submit a detailed
repair procedure to the Consultant and the Department for review and acceptance to correct
misfits. Repairs shall not be completed until the repair procedure has been reviewed and
accepted by the Consultant and the Department. Reaming of primary members will not be
permitted.

6.3.2.7 Straightening Bent Material

Straightening of plates, angles or other shapes will not be permitted without the acceptance of
the Department and the Consultant. In all cases, a detailed written procedure shall be submitted
to the Consultant and the Department for review and acceptance prior to any straightening being
undertaken. The procedure to straighten bent material will be considered Professional Work
Products and shall be authenticated by a Professional Engineer licensed to practice in the
Province of Alberta and validated by a Responsible Member, in accordance with APEGA
requirements.

Following the accepted straightening of a bend or buckle, the surface of the metal shall be
inspected for evidence of fractures, which may include non-destructive testing. The Consultant
and the Department will determine the type of NDT required to be completed by the Contractor.
All costs associated with straightening bent material shall be the responsibility of the Contractor.

6.3.3 Removal of Temporary Supporting Structures and Clean-up

Upon completion of girder erection, the Contractor shall remove all earth material or temporary
supporting structures used during construction. The Contractor shall remove all piling, excavated
or surplus materials, rubbish and temporary buildings, replace or renew any damaged fences,
and restore in an acceptable manner all property damaged during the execution of his work.
Disposal of surplus materials shall be in a manner and location satisfactory to the Consultant.

The Contractor shall leave the bridge site, roadway and adjacent property in a condition
acceptable to the Consultant. When required, the Contractor shall provide written evidence that
affected property owners or regulatory agencies have been satisfied.
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6.3.4 Deck Joint Assemblies
6.3.4.1 Deck Joint Assembly Delivery and Installation Inspection and Test Plan

The Contractor shall submit a deck joint assembly delivery and installation inspection and test
plan (ITP) for cover plated v-seal and finger plate deck joint assemblies, and any other structural
steel components identified in the Special Provisions of the Contract to the Consultant and the
Department a minimum of 4 weeks prior to commencement of the work. The Contractor’s deck
joint assembly delivery and installation ITP shall include, but not be limited to, transportation and
delivery requirements, specified witness points and hold points, for each cover plated v-seal and
finger plate deck joint assembly being installed. The Contractor’s deck joint assembly delivery
and installation ITP shall also include and clearly identify the party and person/position
responsible for providing written acceptance of witness points, hold points, inspection
requirements, testing requirements, and reporting requirements.

No Work shall commence until the Contractor’s deck joint assembly delivery and installation ITP
has been reviewed and accepted in writing by the Consultant.

If the work continues past a hold point without the written acceptance of the work by both the
Contractor and the Consultant, the Contractor shall be responsible for all additional costs incurred
by the Consultant and the Department to evaluate, inspect, test and verify the acceptability of the
Work and compliance with a hold point not accepted in writing by the Consultant. The Contractor
shall also be solely responsible for all costs required to repair or replace the Work, as determined
by and to the satisfaction of the Consultant and the Department.

6.3.4.2 Watertightness Testing of Stripseals and Cover Plated V-Seals

Upon completion of strip seals and cover plated v-seals deck joint assembly installation, the
assemblies shall be tested by the Contractor in the presence of the Consultant for leakage by
flooding with water. Any areas of leakage shall be investigated and a repair procedure developed
by the Contractor and submitted to the Consultant for review and acceptance. The Contractor
shall not complete any repairs until written acceptance of the repair procedure has been provided
by the Consultant and the Department. Seals with cracks, tears, puncture damage, or other
damage shall be removed and replaced, as determined by and to the satisfaction of the
Consultant.

6.4 Payment
6.4.1 Structural Steel

Payment for structural steel will be made at the lump sum price bid for “Structural Steel — Supply
and Fabrication, Delivery and Erection” for the type and size specified, and will be full
compensation for the supply and fabrication of structural steel; for inspection; testing; storage;
loading; transporting; hauling to the project site; unloading; cleaning and/or repair if required,;
storage at the project site; erection; assembly; installation; including all labour, equipment, tools
and incidentals necessary to complete the Work in accordance with the Contract and to the
satisfaction of the Consultant. The lump sum price bid will be paid in accordance with Subsection
6.4.1.1, Supply and Fabrication, Subsection 6.4.1.2, Delivery, and Subsection 6.4.1.3, Erection.
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6.4.1.1 Supply and Fabrication

50% of the lump sum price bid for “Structural Steel — Supply and Fabrication, Delivery and
Erection” will be paid once the structural steel has been acceptably supplied; fabricated;
inspected; tested; stored; and written acceptance within the supply and fabrication inspection and
test plan has been provided by both the Consultant and the Contractor for each specified withess
point and hold point. The Contractor shall be responsible for all additional costs incurred by the
Consultant and the Department to evaluate, inspect, test and verify the acceptability of the Work
where written acceptance within the supply and fabrication inspection and test plan has not been
provided. The Contractor shall also be responsible for all costs required to repair or replace the
Work, as determined by and to the satisfaction of the Consultant and the Department. Payment
will be full compensation for supply and fabrication of structural steel; including all labour,
equipment, tools and incidentals necessary to complete the Work in accordance with the Contract
and to the satisfaction of the Consultant. Monthly payments will be considered on a pro-rata basis
for girder segments acceptably completed.

6.4.1.2 Delivery

25% of the lump sum price bid for “Structural Steel — Supply and Fabrication, Delivery and
Erection” will be paid once the structural steel has been acceptably loaded; transported; hauled;
unloaded; stored; cleaned and/or repaired, if required; and written acceptance of the
transportation, handling and storage inspection hold point has been provided by both the
Consultant and the Contractor. The Contractor shall be responsible for all additional costs
incurred by the Consultant and the Department to evaluate, inspect, test and verify the
acceptability of the Work and compliance with a hold point not accepted in writing by the
Consultant. The Contractor shall also be responsible for all costs required to repair or replace
the Work, as determined by and to the satisfaction of the Consultant and the Department.
Payment will be full compensation for delivery of structural steel; including all labour, equipment,
tools and incidentals necessary to complete the Work in accordance with the Contract and to the
satisfaction of the Consultant. All necessary approvals and permits, will be considered incidental
to the Work and no separate or additional payment will be made. Monthly payments will be
considered on a pro-rata basis for girder segments acceptably completed.

6.4.1.3 Erection

25% of the lump sum price bid for “Structural Steel — Supply and Fabrication, Delivery and
Erection” will be paid once the structural steel has been acceptably erected, assembled, and
installed; and written acceptance within the girder erection inspection and test plan has been
provided by both the Consultant and the Contractor for each specified hold point. The Contractor
shall be responsible for all additional costs incurred by the Consultant and the Department to
evaluate, inspect, test and verify the acceptability of the Work where written acceptance within
the girder erection inspection and test plan has not been provided. The Contractor shall also be
responsible for all costs required to repair or replace the Work, as determined by and to the
satisfaction of the Consultant and the Department. Payment will be full compensation for erection
of the structural steel; including all labour, equipment, tools and incidentals necessary to complete
the Work in accordance with the Contract and to the satisfaction of the Consultant. Monthly
payments will be considered on a pro-rata basis for girder segments acceptably completed.
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6.4.2 Deck Joint Assemblies

Payment for structural steel deck joint assemblies will be made at the lump sum prices bid for
“Deck Joint Assemblies — Supply, Fabrication, Delivery and Installation” for the type(s) specified,
and will be full compensation for the supply and fabrication of deck joint assemblies; for storage;
loading; transporting; hauling to the project site; unloading; cleaning, if required; storage at the
project site; assembly; installation; including all labour, equipment, tools and incidentals
necessary to complete the Work in accordance with the Contract and to the satisfaction of the
Consultant.

The lump sum price bid will be paid in accordance with Subsection 6.4.2.1, Supply and
Fabrication, and Subsection 6.4.2.2, Delivery and Installation.

6.4.2.1 Supply and Fabrication

70% of the lump sum price bid for “Deck Joint Assemblies — Supply, Fabrication, Delivery and
Installation” will be paid once the deck joint assembly has been acceptably supplied; fabricated;
inspected; tested; stored, loaded; transported; hauled, unloaded, stored, cleaned and/or repaired,
if required and written acceptance within the supply and fabrication inspection and test plan has
been provided by both the Consultant and the Contractor for each specified witness point and
hold point. The Contractor shall be responsible for all additional costs incurred by the Consultant
and the Department to evaluate, inspect, test and verify the acceptability of the Work where written
acceptance within the supply and fabrication inspection and test plan has not been provided.
Payment will be full compensation for supply and fabrication of structural steel; including all
labour, equipment, tools and incidentals necessary to complete the Work in accordance with the
Contract and to the satisfaction of the Consultant. Monthly payments will be considered on a pro-
rata basis for deck joints acceptably completed.

6.4.2.2 Delivery and Installation

30% of the lump sum price bid for “Deck Joint Assemblies — Supply, Fabrication, Delivery and
Installation” will be paid once the deck joint assembly has been acceptably delivered; installed;
and written acceptance within the delivery and installation inspection and test plan has been
provided by both the Consultant and the Contractor for each specified withess point and hold
point. The Contractor shall be responsible for all additional costs incurred by the Consultant and
the Department to evaluate, inspect, test and verify the acceptability of the Work and compliance
with a hold point not accepted in writing by the Consultant. Payment will be full compensation for
supply and fabrication of structural steel; including all labour, equipment, tools and incidentals
necessary to complete the Work in accordance with the Contract and to the satisfaction of the
Consultant. Monthly payments will be considered on a pro-rata basis for deck joints acceptably
completed.
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STANDARD SPECIFICATIONS FOR BRIDGE CONSTRUCTION

SECTION 7 PRECAST CONCRETE UNITS
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Section 7, Precast Concrete Units

7.1 General

This specification is for the supply, delivery, erection, and post-tensioning of precast concrete
units. ‘Unit’ and ‘girder’ shall be considered interchangeable throughout this specification.

Precast concrete units shall include girders, abutment and pier caps, bracing, fasteners, shoe
plates, deck drains, anchor rods, dowels, buffer angles, anchor rod sleeves, miscellaneous
components and associated materials as shown on the Drawings or specified in the Special
Provisions of the Contract.

7.2 Supply and Fabrication

The Contractor shall be responsible for the work of fabricators and their sub-contractors.
Qualification and Contract requirements shall apply to all fabricators and their sub-contractors.

The fabrication of prestressed and precast concrete units shall be in accordance with CSA A23.4
and the Precast/Prestressed Concrete Institute (PCI) Quality Control Manual MNL-116, with the
most stringent of the requirements governing. All Quality Control requirements within these
standards shall be met by the fabricator.

The Contractor shall submit a supply and fabrication inspection and test plan (ITP) for precast
concrete girders, deck panels, and mechanically stabilized earth wall fascia panels to the
Consultant and the Department a minimum of 6 weeks prior to commencement of the work. The
Contractor’s supply and fabrication ITP shall include, but not be limited to, all specified witness
points, hold points, inspection and testing requirements, and the associated acceptance criteria
for each component being fabricated. The Contractor’s supply and fabrication ITP shall also
include and clearly identify the party and person/position responsible for providing written
acceptance of witness points, hold points, quality control inspection and testing, and reporting
requirements.

Fabrication shall not commence until the Contractor's supply and fabrication ITP has been
reviewed and accepted in writing by the Consultant and the Department.

721 Quialifications

Precast concrete units shall be supplied and fabricated by a fabricator certified by the Canadian
Precast Concrete Quality Assurance (CPCQA) Certification Program in the applicable Product
Group classification.

The fabrication of precast concrete units shall be done in a sufficiently large environmentally
controlled permanent building capable of supplying and fabricating products in a well-organized
and continuous operation. A permanent building is defined as a steel, wood, or concrete framed
insulated structure that incorporates supporting walls or columns and a permanently framed roof
that may or may not be retractable. The permanent building shall incorporate overhead doors to
facilitate the movement of materials in and out of the structure. The permanent building
temperature shall be maintained between 15°C and 30°C and prevent contamination and/or
deterioration of materials.
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Section 7, Precast Concrete Units

7.2.2 Prefabrication Submissions

The Contractor shall submit the following information to the Consultant and the Department for
review and acceptance a minimum of 4 weeks prior to the commencement of fabrication unless
noted otherwise:

List of fabricators and qualifications;

Fabrication sequence and equipment;

Mill test reports and product data sheets;

Shop drawings;

Prestressing strand load/elongation curves and jack calibration certificates;
Stressing calculations;

Modifications to precast concrete units, if applicable;

Concrete mix design; and

Fabrication schedule.

Prefabrication submissions will be considered hold points and shall be included in the Contractor’s
supply and fabrication ITP. The Contractor and the Consultant shall provide written acceptance
of the prefabrication submission hold points in the supply and fabrication ITP prior to the
commencement of fabrication.

7.2.2.1 List of Fabricators and Qualifications

The Contractor shall submit a list of all fabricators and their sub-contractors detailing their scope
of work, qualifications, and certifications. The Contractor shall also submit the quality control
plans, proofs of qualifications and certifications, and certification audit reports of all fabricators
and their sub-contractors.

7.2.2.2 Fabrication Sequence and Equipment

The Contractor shall submit details of the fabrication sequence and equipment that will be used
to complete the work. The fabrication sequence, at a minimum, shall include the order of
fabrication and details of surface preparation, casting, curing and storage.

7.2.2.3 Mill Test Reports and Product Data Sheets

Mill test reports and product data sheets shall be provided in English for all materials a minimum
of 1 week prior to the commencement of fabrication.

Re-classification of materials using a mill test report or mill test report verification testing data will
not be permitted.

In addition to the reporting of the yield strength, breaking strength, and elongation properties of
prestressing strand, relaxation properties shall be included on the mill test report. Verification of
relaxation properties from prestressing strand manufactured outside Canada or the United States
of America will not be required.
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Mill test reports and rotational capacity testing for fasteners shall be submitted to the Consultant
for review and acceptance 6 weeks prior to the commencement of erection, assembly or
installation.

Where mill test reports originate from a mill outside Canada or the United States of America, the
Contractor shall have mill test reports verified by a certified laboratory in Canada by testing the
material to the specified material standards, including boron content. Boron content verification
testing is only required for steel that is being welded. The testing laboratory shall be accredited
by a Canadian or American accreditation body to ISO/IEC 17025 for the tests required. The
accreditation body shall be a signatory to the International Laboratory Accreditation Cooperation
Mutual Recognition Arrangement (ILAC MRA). Preparation and collection of samples for testing
shall be directed and witnessed by or completed by personnel employed by the testing laboratory.
A verification letter shall be provided by the testing laboratory that includes accreditation
documentation, applicable mill test reports, testing standards, date of verification testing, and
declaration of material compliance with Contract requirements. The verification letter shall be
signed by an authorized officer of the testing laboratory.

7.2.2.4 Shop Drawings

Shop drawings shall be provided in electronic unlocked PDF format. Each shop drawing shall
include the Department’s shop drawing identification block and have a sufficient blank space for
the Consultant’'s review stamp. The Department’s shop drawing identification block will be
provided to the Contractor upon request. As a minimum, the following information shall be
included on shop drawing submissions:

Properties of all materials used;

Material properties, material reference standards, and product data sheets for each
component;

Dimensional information of all precast concrete units;
Reinforcing steel,

Prestressing strand;

Steel diaphragms;

Miscellaneous steel;

Blockouts and Voids;

Stressing system;

Anchorage and hold down devices;

Void support system; and

Screed rail detalils.

Review comments provided by the Consultant and/or the Department shall be incorporated into
the shop drawings and resubmitted to the Consultant for review and acceptance prior to the
commencement of the work.

The shop drawings will be reviewed by the Consultant solely to determine general conformance
with the Contract. The Consultant’s review and acceptance shall not be considered as relieving
the Contractor of the responsibility for completing the Work in accordance with the Contract
requirements.
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Section 7, Precast Concrete Units

The Contractor shall incorporate final as-built details into the shop drawings, including the actual
mill test report heat numbers for each component. One unlocked electronic copy (PDF format) of
as-built shop drawings shall be submitted to the Consultant within 3 weeks of construction
completion.

7.2.25 Prestressing Strand Load/Elongation Curve and Jack Calibration Certificates

A copy of the load/elongation curve for each lot of prestressing strand shall be submitted to the
Consultant for review and acceptance. All prestressing strand load/elongation curves shall be
provided in English and be legible.

Jack calibrations shall be completed no more than 6 months prior to stressing. Jack calibration
certificates shall be provided to the Consultant for review and acceptance with stressing
calculation design notes and independent check notes. Jack calibration shall be completed by a
certified independent agency.

7.2.2.6 Stressing Calculations

The Contractor shall submit design notes and independent check notes of stressing calculations.
The design notes and independent check notes will be considered Professional Work Products
and shall be authenticated by a Professional Engineer licensed to practice in the Province of
Alberta and validated by a Responsible Member, in accordance with APEGA requirements. The
design notes and independent check notes will be reviewed by the Consultant for conformance
with the Department’s design requirements and the Contract requirements. Review comments
provided by the Consultant and/or the Department shall be incorporated into the design notes and
independent check notes and resubmitted to the Consultant for review and acceptance prior to
the commencement of the work. The design engineer of record and independent checker shall
submit separate authenticated design notes and check notes. The design and independent check
notes shall be presented in a legible and logical format, clearly identify material properties, and
sufficiently detailed to allow a technical review of design concepts and assumptions used. All
material properties shall be confirmed and documented by the design engineer of record and
independent checker prior to the commencement to fabrication.

The independent checker may be employed by the same company as the design engineer of
record. The independent check must be completed fully independent of the design engineer of
record, including a complete re-analysis of all aspects of the design including calculations and
engineering, preferably by a methodology or computer program other than that used by the design
engineer of record. The design engineer of record and independent checker shall ensure that the
shop drawings are complete and accurately convey the design criteria and assumptions used in
their designs.
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7.2.2.7 Modifications to Precast Concrete Units

If modifications to precast concrete units are proposed by the Contractor, design notes,
independent check notes, and shop drawings shall be submitted to the Consultant for review and
acceptance a minimum of 6 weeks prior to commencement of the work. The design notes,
independent check notes, and shop drawings will be reviewed by the Consultant for conformance
with the Department’s design requirements and the Contract requirements. Review comments
provided by the Consultant and/or the Department shall be incorporated into the design notes,
independent check notes and shop drawings and resubmitted to the Consultant for review and
acceptance prior to the commencement of the work. The design notes, independent check notes
and shop drawings will be considered Professional Work Products and shall be authenticated by
a Professional Engineer licensed to practice in the Province of Alberta and validated by a
Responsible Member, in accordance with APEGA requirements.

The design engineer of record and independent checker shall submit separate authenticated
design notes and check notes. The design notes and independent check notes shall be presented
in a legible and logical format, clearly identify material properties, and sufficiently detailed to allow
a technical review of design concepts and assumptions used. All material properties shall be
confirmed and documented by the design engineer of record and independent checker prior to
the commencement of fabrication.

The independent checker may be employed by the same company as the design engineer of
record. The independent check must be completed fully independent of the design engineer of
record, including a complete re-analysis of all aspects of the design including calculations and
engineering, preferably by a methodology or computer program other than that used by the design
engineer of record. The design engineer of record and independent checker shall ensure that the
shop drawings are complete and accurately convey the design criteria and assumptions used in
their designs.

7.2.2.8 Concrete Mix Design

Concrete mix designs shall be submitted to the Consultant in accordance with Subsection 4.4.3,
Concrete Mix Design Submission Requirements for review and acceptance.

The mix design shall specify the maximum slump or slump flow at which the mix is stable without
segregation. The maximum slump or slump flow of the concrete used in the production shall be
10 mm less than the limit identified in the concrete mix design. The visual stability index of
flowable concrete shall not be greater than 1 in accordance with CSA A23.2-19C.

The Contractor is required to complete a trial batch for each concrete mix. The trial batches shall
be performed a minimum of 28 days prior to placement of concrete. The fabricator’'s quality
control manager shall attend all trial batches. Trial batch testing shall include slump or slump
flow, air content, and temperature measurements at 15, 30, and 60 minutes after batching. Trial
batch testing shall also include stripping/release, 7 and 28 day concrete compressive strength
testing and hardened air void system in accordance with the requirements of Subsection 4.4.1.1,
Class HPC and Class HPC with Steel Fibres.
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Section 7, Precast Concrete Units

Sampling and testing of concrete completed for trial batches shall be completed in accordance
with Subsection 4.9, Inspection and Testing. An independent testing laboratory certified to
CSA A283 shall complete all hardened concrete testing in accordance with the specified material
reference standards.

Only the reviewed and accepted concrete mix design shall be used. No changes to the reviewed
concrete mix design will be permitted. If changes are proposed by the Contractor, a new concrete
mix design review letter shall be provided in accordance with Subsection 4.4.3, Concrete Mix
Design Submission Requirements, and trial batches completed.

All trial batch testing shall be repeated at a minimum frequency of 180 days in conjunction with
the required petrographic examination of coarse and fine aggregate testing.

7.2.2.9 Fabrication Schedule

The Contractor shall provide and maintain a current and complete fabrication schedule in a format
acceptable to the Consultant and the Department. The fabrication schedule shall include the
schedules of all fabricators and their sub-contractors.

7.2.3 Prefabrication Meeting

A prefabrication meeting shall be held for the supply and fabrication of precast concrete units.
The prefabrication meeting shall not occur until the prefabrication submission hold points have
been completed, reviewed and written acceptance provided by both the Contractor and the
Consultant.

The prefabrication meeting shall be coordinated by the Contractor and held at the fabricator’s
facility on a date and time acceptable to the Department and the Consultant. A minimum of
2 weeks advance notice shall be provided to the Consultant and the Department prior to the date
of the proposed prefabrication meeting.

The Contractor, fabricator and their sub-contractors shall be in attendance at the prefabrication
meeting including project manager(s), fabrication superintendent(s), independent testing agency
representatives, and all employees involved in supervision of the work.

The Consultant will prepare the prefabrication meeting agenda and chair the meeting.

The Contractor shall be responsible for all travel, boarding and lodging costs incurred by the
Consultant (up to 2 representatives) and the Department (1 representative) to attend
prefabrication meeting(s) outside the Province of Alberta.

724 Materials

7241 Hydraulic Cement
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Hydraulic cement shall be hydraulic Portland cement in accordance with Subsection 4.2.1,
Hydraulic Cement. The CsA content of hydraulic Portland cement shall be greater than or equal
to 4.5%.

Hydraulic Portland-limestone cement will not be permitted.

7.2.4.2 Water

Water to be used for mixing concrete, concrete patching materials, or concrete finishing materials,
shall conform to the requirements of CSA A23.1 and shall be free from harmful amounts of alkali,
organic materials or deleterious substances. The Contractor shall not use slurry water, treated
wash water or water from shallow, stagnant or marshy sources.

7.2.4.3 Silica Fume

Silica fume shall conform to the requirements of CSA A3001, Type SF have a minimum SiO;
content of 85%, a maximum loss on ignition of 10%, and no more than 1% SO3; content.

7.2.4.4 Aggregates

Fine and coarse standard weight aggregates shall meet the requirements of Subsection 4.4.3,
Concrete Mix Design Submission Requirements.

The maximum coarse aggregate size shall be 14 mm.

7.2.4.5 Air Entraining Agent

Air entraining agent shall conform to the requirements of the ASTM C260/C260M.
7.2.4.6 Admixtures

Admixtures shall be compatible with all mix constituents.

Water reducing agents and superplasticizers shall conform to ASTM C494/C494M.

The addition of calcium chloride, retarders, accelerators or set controlling admixtures and air
reducing agents will not be permitted.

7.2.4.7 Concrete

Concrete shall consist of hydraulic cement, condensed silica fume, coarse and fine aggregates,
water and admixtures. Concrete strength requirements will be specified on the Drawings.

10% silica fume by weight of cement (£0.5%) shall be used in all precast concrete.

Air content shall be in accordance with CSA A23.1 Table 4, based on the maximum aggregate
size used.
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Section 7, Precast Concrete Units

The maximum air void spacing of hardened concrete shall be 230 pm.

7.2.4.8 Reinforcing Steel

Reinforcing steel shall conform to Section 5, Reinforcing Steel.

7.2.4.9 Prestressing Strand

Prestressing strand shall be uncoated Grade 1860, low relaxation 7-wire strand conforming to the
requirements of the ASTM A416/A416M. Shop drawings and stressing calculations shall clearly
identify the type of prestressing strand to be used. Changes to the type of prestressing strand
during fabrication will not be permitted.

7.2.4.10 Lifting Hooks

Prestressing strand used for fabricating lifting hooks shall conform to the requirements of the
ASTM A416/A416M, and shall be fabricated in a manner that distributes the load evenly to all
strands.

7.2.4.11 Miscellaneous Steel, Steel Diaphragms and Fasteners

Miscellaneous steel and steel diaphragm shall be in accordance with the material standards
specified on the Drawings. The fabrication of steel materials shall be completed in accordance
with Section 6, Structural Steel and these specifications.

The boron content of steel to be welded shall not exceed 0.0008%.

The silicon content for structural steel to be galvanized shall be less than 0.04%, or between
0.15% and 0.25%.

All bolts shall conform to ASTM F3125/F3125M Grade A325/A325M heavy hex style Type 1
galvanized.

Nuts shall be heavy hex style and shall conform to ASTM A563M.

Hardened washers shall conform to ASTM F436/F436M.

Rotational capacity testing and reporting shall be performed in accordance with ASTM
F3125/F3125M for each assembly lot of bolts, nuts and washers and results submitted to the
Consultant for review and acceptance.

7.2.4.12  Anchor Rods for Bridgerail

Anchor Rods for bridgerail anchor assemblies shall meet the requirements of

Subsection 12.2.4.2, Anchor Rods and be hot dip galvanized after fabrication. All nuts and
washers shall be shop assembled on the anchor rods.

Standard Specifications for Bridge Construction — Edition 17, 2020 including AMC B025 & B026 7-8
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7.2.4.13  Voids, Ducts, and Conduit

Duct and conduit materials shall meet the requirements of Section 11, Ducts and Conduits and
the Drawings and product data sheets submitted to the Consultant for review and acceptance.

Void material shall be multiple layers of 100 percent recycled paperboard, spirally wound, and
laminated with adhesive or a moulded closed cell expanded polystyrene insulation product
conforming to the requirements of CAN/ULC-S701 Type 1 or an equivalent acceptable to the
Department and the Consultant.

All voids, ducts, and conduits shall remain dimensionally stable during the casting and steaming
of the precast concrete units. Voids shorter than 400 mm shall not be used unless noted on the
Drawings.

Post-tensioning ducts shall be semi-rigid corrugated steel ducts spirally wound from strip steel.
Strip steel shall be supplied with welded or interlocking seams and galvanized in accordance with
ASTM A653/A653M having a coating weight of G90.

Post-tensioning ducts shall have a minimum wall thickness of 0.45 mm (26-gauge) for ducts with
a diameter less than or equal to 65 mm, or 0.6mm (24-gauge) for ducts with a diameter greater
than 65 mm.

Post-tensioning ducts shall have sufficient rigidity to maintain the required profile between duct
supports and be able to withstand the forces of concrete placement without detrimental
deformation or leakage. Duct support spacing shall not exceed 1.0 m.

7.2.4.14  Galvanizing

Galvanizing shall be completed in accordance with Subsection 6.2.7.3, Galvanizing and
Metallizing.

7.2.5 Fabrication
7.25.1 Forms
Precast concrete units are to be fabricated in steel forms which are acceptable to the Consultant.

For all beam members the forms shall be designed to be removed without damaging the beam.
For all “I” or “T” Beam members the side forms shall be designed to be removed without damaging
the top flange of the beam. The forms shall be removed horizontally away from the beam by a
method that prevents any contact of the form with the top flange after release of the form. The
top flange shall not be subjected to a vertical force at any time.
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Holes or voids cast into the top flange of “I” or “T” girders to accommodate deck formwork will not
be permitted.

7.25.2 Reinforcing Steel

Fabrication, handling, storage, and fastening of all steel reinforcement shall conform to
Section 5, Reinforcing Steel.

Reinforcing steel placing tolerances shall be in accordance with Subsection 7.2.5.4, Void, Duct,
Conduit and Reinforcement Placing Tolerances.

The Contractor shall place and fasten the reinforcement and have the work inspected and
accepted by the Consultant prior to placement of concrete.

7.25.3 Prestressing Strand

Placement of prestressing strand and post tensioning ducts shall be in accordance with
Subsection 7.2.5.4, Void, Duct, Conduit and Reinforcement Placing Tolerances.

Prestressing strand shall be free of corrosion, dirt, grease, rust, oil or other foreign material that
may impede bond between the steel and the concrete. Prestressing strand shall be protected at
all times during manufacture through to encasing in concrete or grout. Prestressing strand that
has sustained physical damage at any time shall be rejected. Prestressing strand splices shall
not be placed within a precast concrete unit.

The Contractor shall submit the methods, procedures and devices to accurately position the
prestressing strand to the Consultant for review and acceptance. The submission shall include
strand anchorage, draping, hold downs, guides or any other required devices.

Prestressing strands shall not be stressed more than 36 hours prior to being encased in concrete.
The force in each prestressing strand shall be measured by both elongation and pressure gauge.

Each prestressing strand shall be stressed to a calculated elongation, and a gauge pressure
reading shall be taken as a check against the calculated force. During stressing, each
prestressing strand shall first be pulled to a predetermined pre-pull gauge pressure to eliminate
any slack and a reference mark be placed on the prestressing strand at the front of the stressing
jack. A second mark shall be placed on the prestressing strand away from the first with a distance
corresponding to the calculated elongation on the stressing sheet. Each prestressing strand shall
then be pulled to the second reference mark and the gauge pressure reading taken.

This process may be reversed, i.e. each prestressing strand shall be stressed to a calculated
force (determined by a gauge pressure calibration chart) and the elongation shall be measured
as a check against the calculated force. During stressing, each prestressing strand shall first be
pulled to a predetermined pre-pull gauge pressure to eliminate any slack and a reference mark
be placed on the prestressing strand at the front of the stressing jack. Each prestressing strand
shall then be stressed to the gauge pressure corresponding to the stressing sheet and a second
reference mark be placed on the prestressing strand at this gauge pressure. The elongation shall
be the distance measured between the two reference marks.
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At the completion of tensioning, force and elongation shall be measured in accordance with the

verification requirements of Subsection 5.2.2, Tensioning of Tendons, of the Precast/Prestressed
Concrete Institute (PCI) Quality Control Manual MNL-116. The measured force and elongation
of each strand shall be within 5% of the calculated value.

For components with harped prestressing strands that are tensioned from one end of the bed (live
end), a minimum of two deviated strands in the component shall have their force verified at the
opposite end of the bed (dead end). The measured force in each strand at the dead end shall be
within 5% of the calculated value.

Changes in prestressing strand temperature and slippage at prestressing strand anchorages shall
be measured between stressing and concrete encasement and any changes in prestressing
strand stress due to these effects shall be accounted for in the design. The stressing procedure
and stressing calculations shall be submitted for review and acceptance of the Consultant.

Prestressing strand with any broken or damaged wire shall be removed and replaced. All
prestressing strands shall be checked for wire breaks and damage before placement of concrete.
Prestressing strand damage includes nicks, gouges, and indentations.

The precast concrete unit ends shall have 15 mm deep prestressing strand termination recesses
formed around the strands. All prestressing strands shall be cut flush with the bottom of the
recesses, and the recesses shall then be filled flush with the ends of the girders with a moisture
insensitive epoxy paste adhesive meeting the requirements of ASTM C881/C881M Type |V,
Grade 3, Class B or C. The paste shall be grey in colour. An approved Type 1c sealer shall be
applied over the patched recessed areas in accordance with Subsection 7.2.5.14, Concrete
Sealer. Sealer shall not be applied to the patched recessed areas when precast concrete unit
ends are designed to be encased in field cast concrete.

The Contractor shall provide traceability of prestressing strand by recording the young’s modulus
(E value) and heat/coil number for each prestressing strand placed into each precast component
by including this information on the shop drawing. A shop drawing for each component with the
prestressing strand traceability information along with the original handwritten stressing sheets
signed by the stressing technician and the plant QC manager shall be submitted to the Consultant
upon completion of the fabrication process.

7.2.5.4 Void, Duct, Conduit and Reinforcement Placing Tolerances

Voids, ducts, and conduits shall be placed as shown on the Drawings and must be tied and
securely held in the required positions to prevent movement. Continuous ducts shall align
precisely. The ends of the voids shall be sealed by methods reviewed and accepted by the
Consultant. Voids found to be distorted, damaged or of insufficient strength, as determined by
the Consultant, will be rejected. Blow holes caused by air expanding within the voids and rising
to the surface, shall be repaired when the concrete is still in the plastic state.
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Reinforcing steel, prestressing strand, and post-tensioning ducts for precast concrete shall be
placed within the following tolerances:

Concrete cover: £ 5 mm;
Vertical position of prestressing strand: + 5 mm;
Post-tensioning ducts: + 10 mm, except + 5 mm at splice points;
Length of debond on prestressing strand: + 50 mm;
Stirrup spacing:
o When spacing is 100 mm or less: = 15 mm;
o When spacing is greater than 100: + 25 mm;
o When spacing is 300 mm or greater: = 30 mm;
e Location, where the smallest dimension of the element is:
o 400 mm or less: + 8 mm;
o Larger than 400 mm but less than 800 mm: £ 12 mm;
o 800 mm or larger: £ 20 mm;
¢ Longitudinal locations and ends of bars, except at ends or edges of elements: £ 50 mm; and
e Longitudinal location of ends of bars at ends or edges of elements: £ 20 mm.

The clear distance between reinforcement shall not be less than 1.5 times the nominal diameter
of the reinforcement, 1.5 times the maximum coarse aggregate size, or 40 mm.

Post-tensioning duct support spacing shall not exceed 1000 mm.

7.255 Identification of Precast Concrete Units

The fabricator’'s name, year of fabrication, unit serial number and design loading shall be cast into
the bottom of the precast concrete units in 50 mm letters approximately 1 m from the precast
concrete unit end.

7.2.5.6 Concrete Measuring, Mixing and Placing

The procedures outlined in ACI Standard 304, Guide for Measuring, Mixing, Transporting and
Placing Concrete shall be followed. The time from initial mixing of the concrete until placing the
concrete in the forms shall not exceed 1 hour. The rate of concrete placement shall be such that
cold joints do not occur.

7.2.5.7 Concrete Temperature

The concrete temperature shall be between 10°C and 30°C at the time of placing in the forms.
7.25.8 Riding Surface Finish

Where the top surface of the girder is designed to be the riding surface, the use of a continuous

screed rail, independent of the top of the grout keys, shall be used. The top surface shall follow
a smooth profile, which incorporates the required camber adjustments.
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7.2.5.9 Camber Hubs

Three camber hubs shall be placed in each girder, located along the centreline of the girder at
the midspan and 150 mm from each end. The camber hubs shall consist of 10 mm galvanized
threaded rods inserted in to an internally threaded insert cast a minimum of 20 mm below the
concrete surface. The threaded rod camber hubs shall be of sufficient length to project vertically
10 mm above the girder top surface.

The Contractor shall store the members in such a manner as to provide access for measuring
camber as determined by the Consultant. The Contractor shall provide personnel as requested
to assist the Consultant with the camber readings. The Contractor shall record the girder camber
at the midspan of each girder within 24 hours of girder destressing.

7.2.5.10 Concrete Surface Finishes

The exposed face of exterior girders shall have a Class 2 rubbed surface finish, unless specified
otherwise. Other than the top surface, all remaining surfaces shall have a Class 1 ordinary
surface finish.

For NU girders with conventional abutment systems the abutment ends of girder units shall
receive an abrasive blast followed by the application of a hot applied rubberized asphalt
membrane meeting the requirements of Section 16, Waterproofing. For girders with post
tensioning, the hot rubberized asphalt membrane shall be applied to the girder end after the post
tensioning blockouts have been filled with concrete.

7.2.5.10.1  Class 1 Ordinary Surface Finish
7.2.5.10.1.1 Unformed Surfaces

Immediately following placing and consolidation, the concrete shall be screeded to conform to the
required surface elevations, and then floated to ensure that the surface is free from open texturing,
plucked aggregate, and local projections or depressions.

When checked with a 1.2 m long straight edge placed in any direction on the concrete surface,
the gap between the bottom of the straight edge and the concrete surface shall not exceed 3 mm
unless specified otherwise.

7.2.5.10.1.2 Formed Surfaces

This finish is essentially that obtained when concrete has been cast and adequately consolidated
in an acceptably oiled steel form. All fins, honeycomb, irregularities, cavities over 10 mm diameter
or other similar defects shall be thoroughly chipped out. These areas shall be saturated with
water for a period of not less than thirty minutes, carefully pointed and trued with mortar of a colour
which will match the existing concrete. Mortar used for pointing shall be less than 1 hour old. The
patches shall be properly cured by placing the repaired precast concrete unit in the steam cure
for a period of four days immediately after patching. The finished surfaces shall be true and
uniform. Surfaces that are not repaired to the satisfaction of the Consultant shall receive a
Class 2 rubbed surface finish.
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7.2.5.10.2 Class 2 Rubbed Surface Finish

Immediately following the removal of forms, all concrete fins and irregular projections shall be
removed and concrete surfaces thoroughly exposed. Once concrete surfaces have been
exposed they shall be inspected to determine the presence of defects in accordance with
Subsection 7.2.5.13, Concrete Defects.

After surface preparation has been reviewed and accepted by the Consultant, surface voids
greater than 19 mm diameter but less than 0.05 m? in area and less than or equal to 30 mm deep
shall be filled with an approved concrete patching material listed on the Department’s Product list
in the Overhead/Vertical (OH-V) category and placed in accordance with the manufacturer’s
published product data sheet. Surface voids less than 19 mm in diameter and less than or equal
to 30 mm deep may be filled with a pre-bagged sack rub material. Sack rub materials shall be
mixed and placed in accordance with the manufacturer's recommendations over the entire
prepared surface. Sack rub and patching materials shall be cured in accordance with the
manufacturer's recommendation. The use of curing compounds will not be permitted. When
the patching and sack rub materials have adequately cured, a carborundum stone or method
acceptable to the Consultant shall be used to finish the surface to a smooth, uniform and closed
texture. Any voids or cavities opened during the stone rubbing process shall be refilled. Parging
or surface patching to correct irregularities will not be permitted.

All prepared concrete surfaces, including all patching and sack rubbing shall be uniform in colour
and texture. After the surface preparation has been completed to the satisfaction of the
Consultant, the Contractor shall apply sealer as required in Subsection 7.2.5.14, Concrete Sealer.
If application of the Type 1c sealer is applied in a uniform and manner acceptable to the
Consultant, any subsequent change in the uniformity of concrete surface colour will considered
acceptable.

7.25.10.3 Class 3 Bonded Concrete Surface Finish

Concrete surface finish shall be completed in accordance with Subsection 7.2.5.10.2, Class 2
Rubbed Surface Finish, except that uniformity in colour is not required.

After the surface finish has been completed to the satisfaction of the Consultant, the concrete
surface shall be pressure washed to remove all dust, dirt, laitance and all other bond breaking
materials. After the concrete surface has dried for a minimum of 24 hours and before becoming
contaminated with dust or other bond breaking materials, the Contractor shall apply an approved
pigmented concrete sealer that meets the requirements for a Type 3 sealer of the Material Testing
Specifications for Concrete Sealers - B388.

Standard Specifications for Bridge Construction — Edition 17, 2020 including AMC B025 & B026 7-14

Classification: Public



Section 7, Precast Concrete Units

The pigmented Type 3 concrete sealer shall be applied in accordance with the manufacturer’s
specifications and as a minimum two applications totaling the Department’s approved application
rate of the pigmented sealer are required. The colour(s) of the proposed coating scheme, which
typically shall be similar to the natural colour of cured concrete, must be acceptable to the
Department and Consultant before application of the coating. If a colour scheme has been
designed for the site it will be specified in the Special Provisions. When spray application is used
the surface shall be back rolled. The Contractor shall ensure that no colour variation is visible,
and shall match the colour of any previously sealed adjoining surfaces. Acceptance of the
pigmented sealer used will not be considered to relieve the Contractor of the sole responsibility
for its acceptable performance and appearance.

7.2.5.10.4 Class 4 Floated Surface Finish

After the concrete has been consolidated and the surface carefully screeded to the cross section
and profile shown on the Drawings, it shall be floated as necessary to provide a closed, uniformly
textured surface without brooming.

7.2.5.10.5 Class 5 Floated Surface Finish, Broomed Texture

After the concrete has been consolidated, the surface shall be carefully screeded to the cross
section and profile shown on the Drawings. When the concrete has hardened sufficiently, the
surface shall be finished with a broom that is acceptable to the Consultant. The broom strokes
shall be perpendicular to the edge of the precast concrete unit, and extended from edge to edge,
with adjacent strokes slightly overlapped producing corrugations of 2 to 3 mm in depth. Brooming
shall be done when the concrete has set sufficiently to produce clear, crisp brooming marks which
do not sag or slump, without tearing the surface or disturbing coarse aggregate particles. After
final brooming the surface finish shall be free of porous spots, irregularities, depressions, pockets
and rough spots and must not vary more than 5 mm when measured using a 3 m straight edge.

Finishing, grooving and edging tools acceptable to the Consultant shall be used on all edges and
joints after brooming.

7.2.5.11  Curing

All precast concrete units shall be cured at an elevated temperature. The curing of precast
concrete units shall be in accordance with CSA A23.4 unless otherwise specified. The ambient
curing temperature shall be increased at a rate not exceeding 20°C per hour until a maximum
temperature of not more than 60°C is attained. After curing, the temperature of the precast
concrete units shall be reduced at a rate not exceeding 10°C per hour until the temperature of the
concrete has fallen to within 10°C of the ambient air temperature outside the enclosure.

The Contractor shall record and provide in formwork and after removal from formwork curing data
including ramp-up and ramp-down temperature changes to the Consultant. The Department’s
bridge file number, precast concrete unit serial number, casting date, curing start date, additional
curing days due to non-compliant days, and curing completion date shall be identified on the
curing data submitted to the Consultant for review and acceptance. A coloured graph
documenting Time-Temperature-Humidity data throughout the curing phase shall be submitted
as part of the curing data.
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The Contractor shall protect precast concrete units from thermal shock at all times until the precast
concrete units have been fully cured.

Two continuously recording thermometers and two continuously recording hygrometers shall be
provided for each curing enclosure to monitor the concrete ambient temperature and relative
humidity. All time-temperature and time-humidity recordings shall be clearly shown on the graph
and all recordings shall be submitted to the Consultant for review and acceptance.

7.25.11.1 Prestressed Precast Concrete Units
7.2.5.11.1.1  Curing in the Form

The initial application of heat shall commence only after the last of the freshly placed concrete
has attained its initial set, normally 2 to 4 hours after casting. Heat shall not be applied directly to
the concrete, but by a method that will produce a consistent ambient temperature throughout the
entire form and enclosure. The increase in temperature and the holding temperature shall be
monitored and permanently recorded by the Contractor on a chart at a minimum of 3 quarter
points along the form.

7.25.11.1.2  Curing after Removal from the Form

Upon removal from the forms the precast concrete units shall be cleaned, patched, and finished
within a period not exceeding 12 hours, except for application of concrete sealers which shall be
applied in accordance with Subsection 7.2.5.14, Concrete Sealer. Precast concrete units shall
be placed in a location and manner acceptable to the Consultant that facilitates clean up or repair
work and permits inspection of all surfaces.

Within 24 hours of form removal, precast concrete units shall be placed within an enclosure for
curing. The curing enclosure shall provide a minimum of 150 mm of free air space between the
concrete surfaces and the coverings. Flexible coverings shall be secured to prevent any moisture
loss. The difference in ambient air temperature adjacent to the concrete at different locations
within the enclosure shall not exceed 10°C at any time. The enclosure and its performance shall
be acceptable to the Consultant.

Curing within the enclosure shall commence immediately and be continuous for a period of not
less than 4 days using one of the following methods:

e Steam Curing;

o Steam jets shall not directly deposit steam onto concrete surfaces. The amount and
temperature of the steam shall maintain the enclosure’s atmosphere between 95%
and 100% relative humidity and 40°C to 60°C;

o If 4 or more hours within a 24 hour period do not meet the specified temperature or
humidity range, that 24 hour period shall not be included in the cure period and an
additional 24 hours of steam curing will be required for each non-compliant period of
time.
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e Curing with Continuous Misting and Heat;

o Atomizing misting nozzles shall be located to produce a fine mist and maintain the
enclosure’s atmosphere between 95% and 100% relative humidity. The water supply
for misting shall be preheated. Radiant heaters shall be used to maintain the
temperature within the enclosure to between 40°C to 60°C. Direct heat shall not be
applied to the concrete surfaces at any time. An emergency control system shall be
installed to turn off the heat if the humidity drops below 95% in the enclosure. If the
temperature within the concrete exceed 40°C without misting, the Consultant will have
cause to reject the precast concrete unit.

7.25.11.2 Non-Prestressed Precast Concrete Units

Curing of all non-prestressed precast concrete units shall be in accordance with one of the
following methods:

7.25.11.2.1 Elevated Temperature Curing

The precast concrete units shall be cleaned, patched, finished and then cured in accordance with
Subsection 7.2.5.11.1, Prestressed Precast Concrete Units. After surface preparation has been
reviewed and accepted by the Consultant, surface voids greater than 19 mm diameter but less
than 0.05 m? in area and less than or equal to 30 mm deep shall be filled with an approved
concrete patching material listed on the Department’s Product list in the Overhead/Vertical (OH-V)
category and placed in accordance with the manufacturer's published product data sheet.
Surface voids less than 19 mm in diameter and less than or equal to 30 mm deep may be filled
with a pre-bagged sack rub material. Sack rub materials shall be mixed and placed in accordance
with the manufacturer’'s recommendations over the entire prepared surface. Sack rub and
patching materials shall be cured in accordance with the manufacturer’'s recommendation. The
use of curing compounds will not be permitted. When the patching and sack rub materials have
adequately cured, a carborundum stone or method acceptable to the Consultant shall be used to
finish the surface to a smooth, uniform and closed texture. Any voids or cavities opened during
the stone rubbing process shall be refilled. Parging or surface patching to correct irregularities
will not be permitted.

Standard Specifications for Bridge Construction — Edition 17, 2020 including AMC B025 & B026 7-17

Classification: Public



Section 7, Precast Concrete Units

7.2.5.11.2.2  Moist Curing

The precast concrete units may be moist cured in lieu of elevated temperature curing in
accordance with the following:

Upon removal from the forms the precast concrete units shall be cleaned, patched, finished, and
ready for inspection by the Consultant within a period not exceeding 12 hours. Patching shall be
performed with an approved concrete patching material product and at an ambient temperature
of 10°C to 25°C. After completion of patching and finishing, within 24 hours of removal from the
form, the precast concrete units shall be placed under two layers of light coloured filter fabric at
an ambient temperature of not less than 15°C. The filter fabric or burlap shall be kept in a
continuously wet condition throughout the curing period by means of a soaker hose or other
means as reviewed and accepted by the Consultant. Curing with filter fabric or burlap and water
shall be maintained for a minimum period of 7 days.

7.25.12 Release of Prestressing Strand

The prestressing strand shall not be released until the specified concrete release strength is
achieved. The release of prestressing strand shall be in accordance with the sequence reviewed
and accepted by the Consultant.

Casting defects shall be reported to the Consultant prior to release of the prestressing strands.
7.2.5.13 Concrete Defects

Honeycomb, cavities, spalls, chips, cracking and other defects shall be immediately reported to
the Consultant.

The location, type and size of a concrete defect shall determine if a precast concrete girder defect
is repairable or if the precast concrete girder requires replacement. The location of defects shall
be identified in one of the following areas:

e Anchorage area;
e Bearing area; and
e All other areas.

The anchorage area shall be the full height of the girder by a length of 2 times the height of the
girder from the end of the girder, excluding the bearing area.

The bearing area of a SL, SLW, or SLC type precast concrete girder will be the greater of 145 mm
or the thickness of the bottom soffit by a length of 500 mm from the end of the girder.

The bearing area of a NU girder shall be the girder bottom flange up to, but not including, the
radius transition between the bottom flange and the web by a length measured from the end of
the girder to 75 mm beyond the edge of the shoe plate.
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The Contractor shall submit a repair procedure to the Consultant and the Department for review
and acceptance for concrete defects, as determined by the Consultant, prior to commencement
of the repair work. Repair procedures will be considered Professional Work Products and shall
be authenticated by a Professional Engineer licensed to practice in the Province of Alberta and
validated by a Responsible Member, in accordance with APEGA requirements.

The Contractor shall not complete repairs of any defects until written acceptance of the repair
procedure has been provided by the Consultant and the Department.

7.2.5.13.1 Cracks

The following cracks are unacceptable and will result in rejection of the precast concrete unit
unless otherwise reviewed and accepted by the Consultant and the Department:

e Cracks in the bearing area of a girder;

e Cracks in the anchorage area of a girder exceeding 0.5 mm in width or longer than 300 mm;
or

e Cracks outside of the girder bearing and anchorage areas exceeding 0.2 mm in width or
longer than 300 mm.

All repairable cracks less than 0.2 mm in width shall receive two coats of a Type 1c sealer unless
the crack will be fully encased in a cast-in-place concrete diaphragm or the precast concrete unit
requires a Class 3 finish on the surface where the crack is present.

All repairable cracks 0.2 mm or greater in width shall be repaired by epoxy injection in accordance
with the epoxy manufacturer’s instructions. The epoxy resin shall meet the requirements of ASTM
C881/C881M Type IV, Grade 1, Class B or C and have a viscosity less than 500 cP. An injection
procedure shall be submitted by the Contractor to the Consultant for review and acceptance prior
to commencing repairs.

The Contractor shall immediately notify the Department and the Consultant, if a crack that has a
potential to be a shear crack exceeds 0.15 mm in width and longer than 0.25 times the girder
depth. Crack length shall be measured along the horizontal axis and a crack will be considered
to be a shear crack if inclined at an angle between 30° and 60° from horizontal.

7.2.5.13.2  Honeycombs, Spalls, Cavities, Chips and Other Defects

The following conditions of honeycomb, spall, cavity, chip or other defect are unacceptable and
will result in rejection of the precast concrete unit unless otherwise reviewed and accepted by the
Consultant and the Department:

e Any honeycomb, spall, cavity, chip or other defect in the bearing or anchorage areas of the
girder; or

e Honeycombs, spalls, cavities, chips or other defects that are more than 30 mm deep or more
than 0.05 m? in area located outside the bearing and anchorage areas of a girder.
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Honeycombs, spalls, cavities or chips less than or equal to 0.05 m? in area or 30 mm in depth,
shall be repaired in accordance with Subsection 7.2.5.10.2, Class 2 Rubbed Surface Finish and
may be completed after girder destressing.

As a minimum, repair procedure for honeycombs, spalls, cavities or chips shall include removing
and replacing the defective concrete with the originally specified class of concrete or if acceptable
to the Department, an approved concrete patching material. Repair extents shall also be saw cut
20 mm deep in neat perpendicular lines and concrete removed to a depth of 20 mm below
reinforcing and prestressing strand. Repair areas shall be roughened to remove all loose material
and laitance. Exposed reinforcing and prestressing strand shall be cleaned and repaired to its
original condition. Repair areas shall be saturated with water prior to concrete placement. Repair
areas shall be free of standing water and surface dry immediately prior to concrete placement.
Repairs shall be completed before girder destressing.

Concrete defect repairs shall be completed prior to curing of the precast concrete unit at an
ambient temperature between 15°C and 30°C. Depending on the size and location of the defect,
repairs may be required before or after girder de-stressing as determined by the Consultant.
Damaged concrete shall be repaired by the Contractor at his expense to the satisfaction of the
Consultant. Precast concrete units shall be maintained in a saturated surface dry condition prior
to and during the implementation of any approved repair work.

7.25.14 Concrete Sealer

The Contractor shall supply and apply concrete sealer to the girder surfaces in accordance with
Standard Drawings S-1851, Standard Concrete Sealer Surface Treatment for Major Bridges and
S-1852, Standard Concrete Sealer Surface Treatment for Standard Bridges.

Concrete sealers shall meet B388, Material Testing Specifications for Concrete Sealers and be
selected from the Department’s Products List.

The sealer shall be applied on clean dry surfaces free of form oil, and in accordance with the
manufacturer’'s recommendations however the application rate shall be increased by 30% from
that indicated on the approved products list and the substrate temperature shall be a minimum of
5°C. Sealer shall not be applied until the concrete is a minimum of 14 days old and has a
maximum moisture content of 4%. Concrete patching materials shall be cured for a minimum of
72 hours. The concrete surface shall be pressure washed to remove all dust and accepted by
the Consultant prior to applying sealer. In order to ensure uniform and sufficient coverage rates
the Contractor shall apply measured volumes of sealing compound to appropriately dimensioned
areas of concrete surface, using a minimum of 2 coats.

The Contractor shall ensure that the sealer is not applied in the grout pockets, lifting hook pockets
or areas of the girders that will have field concrete cast against them. The Consultant reserves
the right to sample and test the sealer supplied by the Contractor.

Standard Specifications for Bridge Construction — Edition 17, 2020 including AMC B025 & B026 7-20

Classification: Public



Section 7, Precast Concrete Units

7.2.5.15  Surface Roughening

The roughening of concrete surfaces in shear key, block out, diaphragm and girder end void
locations shall be achieved by sandblasting or other means acceptable to the Department and
the Consultant. Concrete surfaces shall be roughened to a concrete surface profile (CSP) 6 or 7.
Concrete surface profiles shall be uniform and in accordance with the International Concrete
Repair Institute (ICRI) Guideline No. 310.2R-2013, Selecting and Specifying Concrete Surface
Preparation for Sealers, Coatings, Polymer Overlays, and Concrete Repair. The roughening shall
be sufficient to remove all laitance and uniformly expose the course aggregate

7.2.5.16 Dimensional Tolerances of Precast Concrete Units

The maximum dimensional deviation in mm, of cast precast concrete units from that specified on
the Drawings shall not exceed the following:

Length: + 20 mm x length (m) + 50;
Width: + 3 mm;
Depth: =5 mm;
Camber: + 20 mm x length (m) + 50;
Sweep (NU Girders): 1 mm/m;
Sweep (Other Units): deviation from true, 20 mm x length (m) + 50;
Projection of Stirrups from Top of Girder: + 12 mm,;
Bearing Areas: out of flatness 3 mm;
Bulkheads: warpage or tilt of ends, 5 mm;
Anchor Bolts:
o out of line, 5 mm;
o in spacing, 5 mm; and
o in projection, 5 mm;
Dowel Holes: out of plumb, 5 mm; and
e Void Location: surface to void dimension, £15 mm after casting.

Camber and dimensional tolerances for sweep shall be measured and recorded immediately after

removal from the form; after clean up and repairs are completed but before placing into storage;
and immediately prior to shipping to the project site.

7.2.5.17 Handling and Storage

Precast concrete units shall be handled by means of lifting devices which have been reviewed
and accepted by the Consultant and at the designated locations. Precast concrete units shall be
maintained in an upright position, supported near the ends and on stable foundations.

Standard Specifications for Bridge Construction — Edition 17, 2020 including AMC B025 & B026 7-21

Classification: Public




Section 7, Precast Concrete Units

7.2.6 Inspection and Testing
7.2.6.1 Access

The Contractor shall provide acceptable facilities for the inspection and testing of the work. The
Consultant shall have full access to all phases of the work at all times. When required by the
Consultant, the Contractor shall also provide labour for assistance in checking layout and
performing inspection and testing duties. The Consultant shall be provided the time needed to
complete quality assurance inspection and testing requirements.

7.2.6.2 Responsibility

Quiality control inspection and testing shall be completed by the Contractor. Quality control shall
be the sole responsibility of the Contractor.

Quiality assurance inspection and testing completed by the Consultant shall not be considered as
relieving the Contractor of their sole responsibility for completing the work in accordance with the
Contract.

The Contractor shall be responsible for all travel, boarding and lodging costs incurred by the
Consultant to inspect and test precast concrete units being fabricated outside the Province of
Alberta and including up to three trips to the fabrication facility by the Department’s representative
during the course of fabrication.

Testing, inspection and related costs incurred by the Consultant resulting from defective work,
non conforming materials, or the Contractor’'s proposed modification to precast concrete units
shall be paid for by the Contractor.

In accordance with Subsection 1.2.10.3, Personnel Replacement, of the General Specifications
and Specification Amendments for Highway and Bridge Construction, if the Department, at their
sole discretion, determines that the Contractor’'s quality control inspection and/or testing
personnel are not meeting the minimum specified standards, the Contractor shall replace the
personnel immediately and prior to continuing with the work.

If any equipment, process or procedure causes repeated occurrences of damage, as determined
by the Consultant and the Department, the equipment, process or procedure shall be repaired,
replaced or modified to the satisfaction of the Consultant and the Department.

7.2.6.3 Quiality Control Inspection and Testing by the Contractor

As a minimum, quality control testing, inspection and personnel performing these activities shall
conform to the requirements of CSA A23.4 and the Precast/Prestressed Concrete Institute (PCI)
Quality Control Manual MNL-116. In the case of conflicting requirements, the most stringent
requirement shall apply, as determined by the Consultant.
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Sampling, casting, curing, and testing concrete specimens shall be completed by the Contractor

in accordance with the requirements of the following CSA standards:

Sampling - CSA A23.2-1C;

Concrete Test Cylinders - CSA A23.2-3C;
Testing Concrete Cylinders - CSA A23.2-9C;
Air Content - CSA A23.2-4C: and

Density of Concrete - CSA A23.2-6C.

The Contractor’s quality control testing and inspection records and/or reports shall be submitted
on a weekly basis to the Consultant for review and acceptance, with the exception that concrete
compressive strength results shall be submitted within 24 hours of completion of the testing. All
guality control testing and inspection records and/or reports shall contain the written acceptance
of the fabricator’'s QC manager.

Testing, inspection and related costs incurred by the Consultant resulting from defective work or
Contractor proposed details not specified on the Drawings shall be paid for by the Contractor.

7.2.6.3.1 Release Strength Concrete Test Cylinders

The Contractor shall sample, prepare, and complete compressive strength testing of concrete test
cylinders to evaluate the timing of prestressing strand release. Prestressing strand shall not be
released until the concrete compressive strength specified on the Drawings has been achieved.

When one or more precast concrete units are cast continuously, at minimum, two concrete test
cylinders shall be taken that represent the last precast concrete unit cast to represent the release
strength for all precast concrete units. These strength test cylinders shall be cured with the last
precast concrete unit cast. Only testing of the first cylinder will be required if the specified release
strength is achieved. If concrete test cylinders do not achieve the required compressive strength
for release, the Contractor shall submit a proposed time to release the prestressing strand to the
Consultant for review and acceptance. Prestressing strand shall not be released until the timing
has been reviewed and accepted by the Consultant.
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7.2.6.3.2 28 Day Strength Testing

The Contractor shall cast concrete test cylinders to determine the 28-day strength. The
Consultant will determine from which batch the test cylinders shall be taken. Samples for testing
shall be taken from the plastic concrete being placed in the forms at the rate of one set of concrete
test cylinders for every three precast concrete units cast continuously. Additional cylinders shall
be cast at the discretion of the Contractor or the Consultant. A set shall consist of three cylinders.
A strength test will be the average of the 28-day strengths of the three cylinders (one set).
Continuous