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SCOPE OF WORK

This work shall consist of furnishing all labor, equipment, and materials to apply silane deck treatment
or concrete bridge deck crack sealing and repair or replace joints, as directed in the plans. Work
includes: portable lighting; existing bridge deck surface preparation by shot blasting; installation of
pourable silicone joint sealant or foam joint seals with elastomeric headers; incidental milling and
paving of approach slabs; disposal of demolition and waste material; seeding and mulching all grassed
areas disturbed; and all incidental items necessary to complete the project as specified and shown on
the plans. No separate payment will be made for portable lighting as the cost of such is incidental to the
work being performed.

Work will be performed on the existing bridges in Wake County at the following locations:

1) Bridge #015 on US 264 over US 64

2) Bridge #030 on NC 96 over US 64

3) Bridge #202 on SR 2368 over US 64

4) Bridge #208 on SR 2320 over US 64

5) Bridge #949 on US 64 E/US 264 E over [-440

6) Bridge #954 on US 64 Bypass/US 264 WBL over 1-440
7) Bridge #955 on US 64 Bypass/US 264 EBL over 1-440
8) Bridge #957 on US 64/US 264 over Neuse River

9) Bridge #1025 on SR 2215 over 1-540

10) Bridge #1333 on US 64 Bypass WBL over Poplar Creek

Contractor shall provide all necessary access; provide all traffic control; provide all staging areas;
material storage; waste disposal; provide environmental controls to limit loss of materials from
collection of sawing equipment and chipping equipment; and all else necessary to complete the
work.

The contractor shall be responsible for fulfilling all requirements of the NCDOT Standard

Specifications for Roads and Structures dated January 2018, except as otherwise specified
herein.

FALSEWORK AND FORMWORK (2-14-22)

1.0 DESCRIPTION

Use this Special Provision as a guide to develop temporary works submittals required by the
Standard Specifications or other provisions; no additional submittals are required herein. Such
temporary works include, but are not limited to, falsework and formwork.

Falsework is any temporary construction used to support the permanent structure until it becomes
self-supporting. Formwork is the temporary structure or mold used to retain plastic or fluid concrete
in its designated shape until it hardens. Access scaffolding is a temporary structure that functions
as a work platform that supports construction personnel, materials, and tools, but is not intended to
support the structure. Scaffolding systems that are used to temporarily support permanent structures
(as opposed to functioning as work platforms) are considered to be falsework under the definitions
given. Shoring is a component of falsework such as horizontal, vertical, or inclined support
members. Where the term “temporary works” is used, it includes all of the temporary facilities used
in bridge construction that do not become part of the permanent structure.
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Design and construct safe and adequate temporary works that will support all loads imposed and
provide the necessary rigidity to achieve the lines and grades shown on the plans in the final
structure.

2.0

MATERIALS

Select materials suitable for temporary works; however, select materials that also ensure the safety
and quality required by the design assumptions. The Engineer has authority to reject material on
the basis of its condition, inappropriate use, safety, or nonconformance with the plans. Clearly
identify allowable loads or stresses for all materials or manufactured devices on the plans. Revise
the plan and notify the Engineer if any change to materials or material strengths is required.

3.0 DESIGN REQUIREMENTS

A.

Working Drawings

Provide working drawings for items as specified in the contract, or as required by the Engineer,
with design calculations and supporting data in sufficient detail to permit a structural and safety
review of the proposed design of the temporary work.

On the drawings, show all information necessary to allow the design of any component to be
checked independently as determined by the Engineer.

When concrete placement is involved, include data such as the drawings of proposed sequence,
rate of placement, direction of placement, and location of all construction joints.

When required, have the drawings and calculations prepared under the guidance of, and sealed
by, a North Carolina Registered Professional Engineer who is knowledgeable in temporary
works design.

If requested by the Engineer, submit with the working drawings manufacturer’s catalog data
listing the weight of all construction equipment that will be supported on the temporary work.
Show anticipated total settlements and/or deflections of falsework and forms on the working
drawings. Include falsework footing settlements, joint take-up, and deflection of beams or
girders.

As an option for the Contractor, overhang falsework hangers may be uniformly spaced, at a
maximum of 36 inches, provided the following conditions are met:

Member | Member | Max. Qverhang Max. 'Slab Edge Max. Scr@ed 13;::,[1;: ;11\33;

Type Depth, Width, Thickness, Wheel Weight, Extension
(PCG) | (inches) (inches) (inches) (Ibs.) (inches) ’

I 36 39 14 2000 26

111 45 42 14 2000 35

v 54 45 14 2000 44
MBT 63 51 12 2000 B
MBT 72 55 12 1700 48
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Overhang width is measured from the centerline of the girder to the edge of the deck slab. For
Type IL, III & IV prestressed concrete girders (PCG), 45-degree cast-in-place half hangers and
rods must have a minimum safe working load of 6,000 Ibs.

For MBT prestressed concrete girders, 45-degree angle holes for falsework hanger rods shall
be cast through the girder top flange and located, measuring along the top of the member, 1°-2
¥ from the edge of the top flange. Hanger hardware and rods must have a minimum safe
working load of 6,000 Ibs.

For links slabs, the tops of girders directly beneath the link slab shall be free of overhang
falsework attachments or other hardware. Submit calculations and working drawings for
overhang falsework in the link slab region.

The overhang bracket provided for the diagonal leg shall have a minimum safe working load of
3,750 lbs. The vertical leg of the bracket shall extend to the point that the heel bears on the
girder bottom flange, no closer than 4 inches from the bottom of the member. However, for 72-
inch members, the heel of the bracket shall bear on the web, near the bottom flange transition.

Provide adequate overhang falsework and determine the appropriate adjustments for deck
geometry, equipment, casting procedures and casting conditions.

If the optional overhang falsework spacing is used, indicate this on the falsework submittal and
advise the girder producer of the proposed details. Failure to notify the Engineer of hanger type
and hanger spacing on prestressed concrete girder casting drawings may delay the approval of
those drawings.

Falsework hangers that support concentrated loads and are installed at the edge of thin top flange
concrete girders (such as bulb tee girders) shall be spaced so as not to exceed 75% of the
manufacturer’s stated safe working load. Use of dual leg hangers (such as Meadow Burke HF-
42 and HF-43) are not allowed on concrete girders with thin top flanges. Design the falsework
and forms supporting deck slabs and overhangs on girder bridges so that there will be no
differential settlement between the girders and the deck forms during placement of deck
concrete.

When staged construction of the bridge deck is required, detail falsework and forms for screed
and fluid concrete loads to be independent of any previous deck pour components when the
mid-span girder deflection due to deck weight is greater than ¥4”.

Note on the working drawings any anchorages, connectors, inserts, steel sleeves or other such
devices used as part of the falsework or formwork that remains in the permanent structure. If
the plan notes indicate that the structure contains the necessary corrosion protection required
for a Corrosive Site, epoxy coat, galvanize or metalize these devices. Electroplating will not be
allowed. Any coating required by the Engineer will be considered incidental to the various pay
items requiring temporary works.
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Guide Design Specifications for Bridge Temporary Works except as noted herein.

1. Wind Loads

Table 2.2 of Article 2.2.5.1 is modified to include wind velocities up to 110 mph.
addition, Table 2.2A is included to provide the maximum wind speeds by county in North

Carolina.
Table 2.2 - Wind Pressure Values
Height Zone Pressure, 1b/ft? for Indicated Wind Velocity, mph
feet above ground 70 80 90 100 110
0 to 30 15 20 25 30 35
30 to 50 20 25 30 35 40
50 to 100 25 30 35 40 45
over 100 30 35 40 45 50

2. Time of Removal

The following requirements replace those of Article 3.4.8.2.

Do not remove forms until the concrete has attained strengths required in Article 420-16 of
the Standard Specifications and these Special Provisions.

Do not remove forms until the concrete has sufficient strength to prevent damage to the

surface.
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Table 2.2A - Steady State Maximum Wind Speeds by Counties in North Carolina

COUNTY 25 YR COUNTY 25 YR COUNTY 25 YR
(mph) (mph) (mph)

Alamance 70 Franklin 70 Pamlico 100
Alexander 70 Gaston 70 Pasquotank 100
Alleghany 70 Gates 90 Pender 100
Anson 70 Graham 80 Perquimans 100
Ashe 70 Granville 70 Person 70
Avery 70 Greene 80 Pitt 90
Beaufort 100 Guilford 70 Polk 80
Bertie 90 Halifax 80 Randolph 70
Bladen 90 Harnett 70 Richmond 70
Brunswick 100 Haywood 80 Robeson 80
Buncombe 80 Henderson 80 Rockingham 70
Burke 70 Hertford 90 Rowan 70
Cabarrus 70 Hoke 70 Rutherford 70
Caldwell 70 Hyde 110 Sampson 90
Camden 100 Iredell 70 Scotland 70
Carteret 110 Jackson 80 Stanley 70
Caswell 70 Johnston 80 Stokes 70
Catawba 70 Jones 100 Surry 70
Cherokee 80 Lee 70 Swain 80
Chatham 70 Lenoir 90 Transylvania 80
Chowan 90 Lincoln 70 Tyrell 100
Clay 80 Macon 80 Union 70
Cleveland 70 Madison 80 Vance 70
Columbus 90 Martin 90 Wake 70
Craven 100 McDowell 70 Warren 70
Cumberland 80 Mecklenburg 70 Washington 100
Currituck 100 Mitchell 70 Watauga 70
Dare 110 Montgomery 70 Wayne 80
Davidson 70 Moore 70 Wilkes 70
Davie 70 Nash 80 Wilson 80
Duplin 90 New Hanover 100 Yadkin 70
Durham 70 Northampton 80 Yancey 70
Edgecombe 80 Onslow 100

Forsyth 70 Orange 70
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B. Review and Approval
The Engineer is responsible for the review and approval of temporary works’ drawings.

Submit the working drawings sufficiently in advance of proposed use to allow for their review,
revision (if needed), and approval without delay to the work.

The time period for review of the working drawings does not begin until complete drawings
and design calculations, when required, are received by the Engineer.

Do not start construction of any temporary work for which working drawings are required until
the drawings have been approved. Such approval does not relieve the Contractor of the
responsibility for the accuracy and adequacy of the working drawings.

4.0 CONSTRUCTION REQUIREMENTS
All requirements of Section 420 of the Standard Specifications apply.

Construct temporary works in conformance with the approved working drawings. Ensure that the
quality of materials and workmanship employed is consistent with that assumed in the design of
the temporary works. Do not weld falsework members to any portion of the permanent structure
unless approved. Show any welding to the permanent structure on the approved construction
drawings.

Provide tell-tales attached to the forms and extending to the ground, or other means, for accurate
measurement of falsework settlement. Make sure that the anticipated compressive settlement
and/or deflection of falsework does not exceed 1 inch. For cast-in-place concrete structures, make
sure that the calculated deflection of falsework flexural members does not exceed 1/240 of their
span regardless of whether or not the deflection is compensated by camber strips.

A. Maintenance and Inspection

Inspect and maintain the temporary work in an acceptable condition throughout the period of
its use. Certify that the manufactured devices have been maintained in a condition to allow
them to safely carry their rated loads. Clearly mark each piece so that its capacity can be readily
determined at the job site.

Perform an in-depth inspection of an applicable portion(s) of the temporary works, in the
presence of the Engineer, not more than 24 hours prior to the beginning of each concrete
placement. Inspect other temporary works at least once a month to ensure that they are
functioning properly. Have a North Carolina Registered Professional Engineer inspect the
cofferdams, shoring, sheathing, support of excavation structures, and support systems for load
tests prior to loading.
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Foundations

Determine the safe bearing capacity of the foundation material on which the supports for
temporary works rest. If required by the Engineer, conduct load tests to verify proposed bearing
capacity values that are marginal or in other high-risk situations.

The use of the foundation support values shown on the contract plans of the permanent structure
is permitted if the foundations are on the same level and on the same soil as those of the
permanent structure.

Allow for adequate site drainage or soil protection to prevent soil saturation and washout of the
soil supporting the temporary works supports.

If piles are used, the estimation of capacities and later confirmation during construction using
standard procedures based on the driving characteristics of the pile is permitted. If preferred,
use load tests to confirm the estimated capacities; or, if required by the Engineer conduct load
tests to verify bearing capacity values that are marginal or in other high risk situations.

The Engineer reviews and approves the proposed pile and soil bearing capacities.

5.0 REMOVAL

Unless otherwise permitted, remove and keep all temporary works upon completion of the work.
Do not disturb or otherwise damage the finished work.

Remove temporary works in conformance with the contract documents. Remove them in such a
manner as to permit the structure to uniformly and gradually take the stresses due to its own weight.

6.0 METHOD OF MEASUREMENT

Unless otherwise specified, temporary works will not be directly measured.

7.0 BASIS OF PAYMENT

Payment at the contract unit prices for the various pay items requiring temporary works will be full
compensation for the above falsework and formwork.

CRANE SAFETY (6-20-19)

Comply with the manufacturer specifications and limitations applicable to the operation of any and all
cranes and derricks. Prime contractors, sub-contractors, and fully operated rental companies shall comply
with the current Occupational Safety and Health Administration (OSHA) regulations.

Submit all items listed below to the Engineer prior to beginning crane operations. Changes in personnel
or equipment must be reported to the Engineer and all applicable items listed below must be updated and
submitted prior to continuing with crane operations.
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CRANE SAFETY SUBMITTAL LIST

A. Competent Person: Provide the name and qualifications of the “Competent Person”
responsible for crane safety and lifting operations. The named competent person will have
the responsibility and authority to stop any work activity due to safety concerns.

B. Riggers: Provide the qualifications and experience of the persons responsible for rigging
operations. Qualifications and experience should include, but not be limited to, weight
calculations, center of gravity determinations, selection and inspection of sling and rigging
equipment, and safe rigging practices.

C. Crane Inspections: Inspection records for all cranes shall be current and readily accessible
for review upon request.

D. Certifications: Crane operators shall be certified by the National Commission for the
Certification of Crane Operators (NCCCO) or the National Center for Construction
Education and Research (NCCER). Other approved nationally accredited programs will be
considered upon request. In addition, crane operators shall have a current CDL medical card.
Submit a list of crane operator(s) and include current certification for each type of crane
operated (small hydraulic, large hydraulic, small lattice, large lattice) and medical
evaluations for each operator.

GROUT FOR STRUCTURES (12-1-17)

DESCRIPTION

This special provision addresses grout for use in pile blockouts, grout pockets, shear keys, dowel
holes and recesses for structures. This provision does not apply to grout placed in post-tensioning
ducts for bridge beams, girders, decks, end bent caps, or bent caps. Mix and place grout in
accordance with the manufacturer’s recommendations, the applicable sections of the Standard
Specifications and this provision.

MATERIAL REQUIREMENTS

Unless otherwise noted on the plans, use a Type 3 Grout in accordance with Section 1003 of the
Standard Specifications.

Initial setting time shall not be less than 10 minutes when tested in accordance with ASTM C266.

Construction loading and traffic loading shall not be allowed until the 3 day compressive strength
1s achieved.

SAMPLING AND PLACEMENT

Place and maintain components in final position until grout placement is complete and accepted.
Concrete surfaces to receive grout shall be free of defective concrete, laitance, oil, grease and other
foreign matter. Saturate concrete surfaces with clean water and remove excess water prior to
placing grout.
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BASIS OF PAYMENT

No separate payment will be made for “Grout for Structures”. The cost of the material, equipment,
labor, placement, and any incidentals necessary to complete the work shall be considered incidental
to the structure item requiring grout.

SUBMITTAL OF WORKING DRAWINGS (2-14-22)

1.0

2.0

GENERAL

Submit working drawings in accordance with Article 105-2 of the Standard Specifications and this
provision. For this provision, “submittals” refers to only those listed in this provision. The list of
submittals contained herein does not represent a list of required submittals for the project.
Submittals are only necessary for those items as required by the contract. Make submittals that are
not specifically noted in this provision directly to the Engineer. Either the Structures Management
Unit or the Geotechnical Engineering Unit or both units will jointly review submittals.

If a submittal contains variations from plan details or specifications or significantly affects project
cost, field construction or operations, discuss the submittal with and submit all copies to the
Engineer. State the reason for the proposed variation in the submittal. To minimize review time,
make sure all submittals are complete when initially submitted. Provide a contact name and
information with each submittal. Direct any questions regarding submittal requirements to the
Engineer, Structures Management Unit contacts or the Geotechnical Engineering Unit contacts
noted below.

To facilitate in-plant inspection by NCDOT and approval of working drawings, provide the name,
address and telephone number of the facility where fabrication will actually be done if different
than shown on the title block of the submitted working drawings. This includes, but is not limited
to, precast concrete items, prestressed concrete items and fabricated steel or aluminum items.

ADDRESSES AND CONTACTS
For submittals to the Structures Management Unit, use the following addresses:

Via Email: SMU-wdr@ncdot.gov (do not cc SMU Working Drawings staff)

Via US mail: Via other delivery service:
Mr. B. C. Hanks, P. E. Mr. B. C. Hanks, P. E.

State Structures Engineer State Structures Engineer
North Carolina Department North Carolina Department
of Transportation of Transportation

Structures Management Unit Structures Management Unit
1581 Mail Service Center 1000 Birch Ridge Drive
Raleigh, NC 27699-1581 Raleigh, NC 27610

Attention: Mr. J. L. Bolden, P. E. Attention: Mr. J. L. Bolden, P. E.


mailto:SMU-wdr@ncdot.gov
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For submittals to the Geotechnical Engineering Unit, use the following addresses:
For projects in Divisions 1-7, use the following Eastern Regional Office addresses:

Via Email: EastGeotechnicalSubmittal@ncdot.gov

Via US mail: Via other delivery service:

Mr. David Hering, L.G., P. E. Mr. David Hering, L.G., P. E.
Assistant State Geotechnical Assistant State Geotechnical
Engineer — Eastern Region Engineer — Eastern Region

North Carolina Department North Carolina Department

of Transportation of Transportation

Geotechnical Engineering Unit Geotechnical Engineering Unit
Eastern Regional Office Eastern Regional Office

1570 Mail Service Center 3301 Jones Sausage Road, Suite 100
Raleigh, NC 27699-1570 Garner, NC 27529

For projects in Divisions 8-14, use the following Western Regional Office addresses:
Via Email: WestGeotechnicalSubmittal@ncdot.gov
Via US mail or other delivery service:

Mr. Eric Williams, P. E.
Assistant State Geotechnical
Engineer — Western Region
North Carolina Department

of Transportation
Geotechnical Engineering Unit
Western Regional Office

5253 Z Max Boulevard
Harrisburg, NC 28075

The status of the review of structure-related submittals sent to the Structures Management Unit
can be viewed from the Unit’s website, via the “Drawing Submittal Status” link.

The status of the review of geotechnical-related submittals sent to the Geotechnical Engineering
Unit can be viewed from the Unit’s website, via the “Geotechnical Construction Submittals” link.

Direct any questions concerning submittal review status, review comments or drawing markups to
the following contacts:

Primary Structures Contact: James Bolden (919) 707 — 6408
jlbolden@ncdot.gov
Secondary Structures Contacts: Emmanuel Omile (919) 707 — 6451

eomile@ncdot.gov

Madonna Rorie (919) 707 — 6508
mrorie@ncdot.gov
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Eastern Regional Geotechnical Contact (Divisions 1-7):
David Hering (919) 662 — 4710
dthering@ncdot.gov

Western Regional Geotechnical Contact (Divisions 8-14):
Eric Williams (704) 455 — 8902
ewilliams3@ncdot.gov

3.0 SuBMITTAL COPIES

Furnish one complete copy of each submittal, including all attachments, to the Engineer. At the
same time, submit a copy of the same complete submittal directly to the Structures Management
Unit and/or the Geotechnical Engineering Unit as specified in the tables below.

The first table below covers “Structure Submittals.” The Engineer will receive review comments
and drawing markups for these submittals from the Structures Management Unit. The second table
in this section covers “Geotechnical Submittals.” The Engineer will receive review comments and
drawing markups for these submittals from the Geotechnical Engineering Unit.

Unless otherwise required, submit one set of supporting calculations to either the Structures
Management Unit or the Geotechnical Engineering Unit unless both units require submittal copies
in which case submit a set of supporting calculations to each unit. Provide additional copies of any
submittal as directed.

STRUCTURE SUBMITTALS

Submittal Submittal
Required by Required by
Structures Geotechnical
Management Engineering Contract Reference
Submittal Unit? Unit? Requiring Submittal !

Plan Note, SN Sheet &
“Falsework and Formwork”

Plan Note, SN Sheet &

Arch Culvert Falsework Y N

7
Box Culvert Falsework Y N “Falsework and Formwork”
Cofferdams Y Y Article 410-4
Foam Joint Seals 6 Y N “Foam Joint Seals”

Expansion Joint Seals

hold down plate type with base Y N “Expansion Joint Seals”
P
angle)
Expansion Joint Seals % N “Modular Expansion Joint
(modular) Seals”
Expansion Joint Seals “Strip Seal Expansion

(strip seals) Y N Joints”
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(substructure)

Falsework & Forms
(superstructure)

Girder Erection over Railroad
Maintenance and Protection of
Traffic Beneath Proposed
Structure

Metal Bridge Railing

Metal Stay-in-Place Forms

Metalwork for Elastomeric
Bearings 4,5

Miscellaneous Metalwork 4>

Disc Bearings 4

Overhead and Digital Message
Signs (DMS) (metalwork and
foundations)

Placement of Equipment on
Structures (cranes, etc.)

Prestressed Concrete Box Beam
(detensioning sequences) 3

Precast Concrete Box Culverts

Prestressed Concrete Cored Slab
(detensioning sequences) 3

Prestressed Concrete Deck Panels

Prestressed Concrete Girder
(strand elongation and
detensioning sequences)

Removal of Existing Structure
over Railroad

Revised Bridge Deck Plans
(adaptation to prestressed deck
panels)

BP-13

< =<

z z

Wake County

Article 420-3 & “Falsework
and Formwork”

Article 420-3 & “Falsework
and Formwork”

Railroad Provisions

“Maintenance and
Protection of Traffic
Beneath Proposed Structure
at Station __ ”

Plan Note
Article 420-3

Article 1072-8
Article 1072-8

“Disc Bearings”

Applicable Provisions

Article 420-20

Article 1078-11

“Optional Precast
Reinforced Concrete Box
Culvert at Station

Article 1078-11

Article 420-3

Articles 1078-8 and 1078-
11

Railroad Provisions

Article 420-3
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“Modular Expansion Joint

(adaptation to modular Y "
. Seals
expansion joint seals)
Sound Barrier Wall (precast e Article 1077-2 &
items) “Sound Barrier Wall”
Sound Barrier Wall Steel v Article 1072-8 &
Fabrication Plans 3 “Sound Barrier Wall”
Structural Steel 4 Y Article 1072-8
Article 400-3 &
“Construction,
Temporary Detour Structures Y Y Maintenance and Removal
of Temporary Structure at
Station ”
TFE Expansion Bearings 4 Y N Article 1072-8
FOOTNOTES
1. References are provided to help locate the part of the contract where the submittals are required.
References in quotes refer to the provision by that name. Articles refer to the Standard Specifications.
2. Submittals for these items are necessary only when required by a note on plans.
Submittals for these items may not be required. A list of pre-approved sequences is available from
the producer or the Materials & Tests Unit.
4. The fabricator may submit these items directly to the Structures Management Unit.
The two sets of preliminary submittals required by Article 1072-8 of the Standard Specifications are
not required for these items.
6. Submittals for Fabrication Drawings are not required. Submittals for Catalogue Cuts of Proposed
Material are required. See Section 5.A of the referenced provision.
7. Submittals are necessary only when the top slab thickness is 18” or greater.
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GEOTECHNICAL SUBMITTALS

Submittals Submittals
Required by  Required by
Geotechnical Structures

Engineering Management Contract Reference

Submittal Unit Unit Requiring Submittal !
Drilled Pier Construction Plans 2 Y N Subarticle 411-3(A)
Crosshole Sonic Loggi CSL
rosshole Sonic Logging (CSL) Y N Subarticle 411-5(A)(2)
Reports
Pile Driving Equipment Data .
23 Y N Subarticle 450-3(D)(2)
Forms =
Pile Drivi Anal PDA
ile Driving  Analyzer (PDA) Y N Subarticle 450-3(F)(3)
Reports
Y; drawings
Retaining Walls 4 and Y; drawings Applicable Provisions
calculations
Y; drawings “Temporary Shoring” &
Temporary Shoring * and Y; drawings “Temporary Soil Nail
calculations Walls”
FOOTNOTES
1. References are provided to help locate the part of the contract where the submittals are required.

References in quotes refer to the provision by that name. Subarticles refer to the Standard
Specifications.

2. Submit one hard copy of submittal to the Engineer. Submit a second copy of submittal electronically
(PDF via email), US mail or other delivery service to the appropriate Geotechnical Engineering Unit
regional office. Electronic submission is preferred.

3. The Pile Driving Equipment Data Form is available from:
https://connect.ncdot.gov/resources/Geological/Pages/Geotech Forms Details.aspx
See second page of form for submittal instructions.

4. Electronic copy of submittal is required. See referenced provision.

FOAM JOINT SEALS FOR PRESERVATION (SPECIAL)

SEALS

Use preformed seals compatible with concrete and resistant to abrasion, oxidation, oils, gasoline, salt,
and other materials that are spilled on or applied to the surface. Use a resilient, UV stable, preformed,
impermeable, flexible, expansion joint seal. The joint seal shall consist of low-density, closed cell, cross-
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linked polyethylene non-extrudable foam. The joint seal shall contain no EVA (Ethylene Vinyl Acetate).
Cell generation shall be achieved by being physically blown using nitrogen. No chemical blowing agents
shall be used in the cell generation process.

Use seals manufactured with grooves 1/8"+ wide by 1/8"+ deep and spaced between 1/4” and 1/2” apart
along the bond surface running the length of the joint. Use seals with a depth that meets the
manufacturer’s recommendation, but is not less than 70% of the uncompressed width. Provide a seal
designed so that, when compressed, the center portion of the top does not extend upward above the
original height of the seal by more than 1/4”. Provide a seal that has a working range of 30% tension and
60% compression and meets the requirements given below.

TEST TEST METHOD REQUIREMENT
Tensile Strength ASTM D3575, Suffix T 110 — 130 psi
Compression Set ASTM D1056 o o

Suffix B, 2 hr recovery 10% - 16%
Water Absorption ASTM D3575 <0.03 Ib/ft?
Elongation at Break ASTM D3575 180% - 210%
Tear Resistance ASTM D624 (D3575, Suffix G) 14 — 20 pli
) ASTM D3575, 3
Density Suffix W, Method A 1.8 -2.2 Ib/ft
Toxicity ISO-10993.5 Pass (not cytotoxic)

Have the top of the joint seal clearly shop marked. Inspect the joint seals upon receipt to ensure that the
marks are clearly visible before installation.

BONDING ADHESIVE

Use a two-component, 100% solid, modified epoxy adhesive supplied by the joint seal manufacturer that
meets the requirements given below.

TEST TEST METHOD REQUIREMENT
Tensile strength ASTM D638 3,000 psi (min.)
Compressive strength ASTM D695 7,000 psi (min.)
Hardness Shore D Scale 75-85 psi
Water Absorption ASTM D570 0.25% by weight max.
Elongation to Break ASTM D638 5% (max.)
Bond Strength ASTM C882 2,000 psi (min.)

Use an adhesive that is workable to 40°F. When installing in ambient air or surface temperatures below
40°F or for application on moist, difficult to dry concrete surfaces, use an adhesive specified by the
manufacturer of the joint seal.
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SAWING THE JOINT

The concrete at the face of the joint (elastomeric concrete, polyester polymer concrete, Portland cement
concrete, etc.) shall have sufficient time to cure such that no damage can occur to the concrete prior to
sawing to the final width and depth as specified in the plans.

When sawing the joint to receive the foam seal, always use a rigid guide to control the saw in the desired
direction. To control the saw and to produce a straight line as indicated on the plans, anchor and positively
connect a template or a track to the bridge deck. Do not saw the joint by visual means such as a chalk
line. Fill the holes used for holding the template or track to the deck with an approved flowable, non-
shrink, non-metallic grout.

Saw cut to the desired width and depth in one (1) or two (2) passes of the saw by placing and spacing
two (2) metal blades on the saw shaft to the desired width for the joint opening.

The desired depth is the depth of the seal plus %4 above the top of the seal plus approximately 1 below
the bottom of the seal. An irregular bottom of sawed joint is permitted as indicated on the plans. Grind
exposed corners on saw cut edges to a ¥4 chamfer.

Saw cut a straight joint, centered over the formed opening and to the desired width specified in the plans.
Prevent any chipping or damage to the sawed edges of the joint.

Remove any staining or deposited material resulting from sawing with a wet blade to the satisfaction of
the Engineer.

PREPARATION OF SAWED JOINT FOR SEAL INSTALLATION

The elastomeric concrete or polyester polymer concrete at the joint shall cure a minimum of 24 hours
prior to seal installation. Portland cement concrete at the joint shall cure following the special provisions.

After sawing the joint, the Engineer will thoroughly inspect the sawed joint opening for spalls, popouts,
cracks, etc. All necessary repairs will be made by the Contractor prior to blast cleaning and installing the
seal, at no cost to the Department.

Clean the joints by sandblasting with clean dry sand immediately before placing the bonding agent.
Sandblast the joint opening to provide a firm, clean joint surface free of curing compound, loose material
and any foreign matter. Sandblast the joint opening without causing pitting or uneven surfaces. The
aggregate in the joint concrete may be exposed after sandblasting.

After blasting, either brush the surface with clean brushes made of hair, bristle, or fiber, blow the surface
with compressed air, or vacuum the surface until all traces of blast products and abrasives are removed
from the surface, pockets, and corners.

If nozzle blasting is used to clean the joint opening, use compressed air that does not contain detrimental
amounts of water or oil.

Examine the blast-cleaned surface and remove any traces of oil, grease, or smudge deposited in the
cleaning operations.

Bond the seal to the blast-cleaned surface on the same day the surface is blast cleaned.
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SEAL INSTALLATION

Install the joint seal according to the manufacturer’s procedures and recommendations and as
recommended below. Do not install the joint seal if the ambient air or surface temperature is below 45°F.
Have a manufacturer’s certified trained factory representative present during the installation of the first
seal of the project.

Before installing the joint seal, check the uninstalled seal length to ensure the seal is the same length as
the deck opening. When the joint seal requires splicing, use the heat welding method by placing the joint
material ends against a Teflon heating iron of 425-475°F for 7 - 10 seconds, then pressing the ends
together tightly. Do not test the welding until the material has completely cooled.

Begin installation by protecting the top edges of the concrete deck adjacent to the vertical walls of the
joint as a means to minimize clean up. Stir each epoxy bonding agent component independently, using
separate stirring rods for each component to prevent premature curing of the bonding agent. Pour the two
(2) components, at the specified mixing ratio, into a clean mixing bucket. Mix the components with a
low speed drill (400 rpm max.) until a uniform gray color is achieved without visible marbling. Apply
bonding agent to both sides of the joint concrete, as well as both sides of the joint seal, making certain to
fill completely the grooves with epoxy. With gloved hands, compress the joint seal and with the help of
a blunt probe, push the seal into the joint opening until the seal is recessed approximately %4” below the
surface. When pushing down on the joint seal, apply pressure only in a downward direction. Do not push
the joint seal into the joint opening at an angle that would stretch the material. Seals that are stretched
during installation shall be removed and rejected. Once work on placing a seal begins, do not stop until
it is completed. Clean the excess epoxy from the top of the joint seal immediately with a trowel. Do not
use solvents or any cleaners to remove the excess epoxy from the top of the seal. Remove the protective
cover at the joint edges and check for any excess epoxy on the surface. Remove excess epoxy with a
trowel, the use of solvents or any cleaners will not be allowed.

The installed system shall be watertight and will be monitored until final inspection and approval.

(A) Watertight Integrity Test

(1) Upon completion of each foam seal expansion joint, perform a water test on the top surface to
detect any leakage. Cover the roadway section of the joint from curb to curb, or barrier rail to
barrier rail, with water, either ponded or flowing, not less than 1 inch above the roadway surface
at all points. Block sidewalk sections and secure an unnozzled water hose delivering
approximately 1 gallon of water per minute to the inside face of the bridge railing, trained in a
downward position about six (6) inches above the sidewalk, such that there is continuous flow
of water across the sidewalk and down the curb face of the joint.

(2) Maintain the ponding or flowing of water on the roadway and continuous flow across sidewalks
and curbs for a period of five (5) hours. At the conclusion of the test, the underside of the joint
is closely examined for leakage. The foam seal expansion joint is considered watertight if no
obvious wetness is visible on the Engineer’s finger after touching a number of underdeck areas.
Damp concrete that does not impart wetness to the finger is not considered a sign of leakage.

(3) If the joint system leaks, locate the place(s) of leakage and take any repair measures necessary
to stop the leakage at no additional cost to the Department. Use repair measures recommended
by the manufacturer and approved by the Engineer prior to beginning corrective work.
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(4) If measures to eliminate leakage are taken, perform a subsequent water integrity test subject to
the same conditions as the original test. Subsequent tests carry the same responsibility as the
original test and are performed at no additional cost to the Department.

Do not place pavement markings on top of foam joint seals.

BASIS OF PAYMENT

Foam Joint Seals for Preservation will be measured and paid for at the contract unit price bid per linear
foot and will be full compensation for furnishing all material, labor, tools, and equipment necessary for
installing these seals in place and accepted.

Pay Item Pay Unit
Foam Joint Seals for Preservation Linear Feet
POURABLE SILICONE JOINT SEALANT (SPECIAL)

SEALS

Provide and install a low modulus silicone sealant (non-sag or self-leveling) and backer rod which
conforms to the Standard Specifications (Subsections 1028-3 and 1028-4, respectively) and this special
provision. Use silicone approved for use on joint openings as indicated on project plans and provide a
seal with a working range of minimum 50% compression and extension. Silicone joint seal product shall
be designated as approved for use on the NCDOT Approved Products List. If non-sag and self-leveling
sealants are to be in contact with each other, they shall be from the same manufacturer and shall be
compatible for such use.

SAWING THE JOINT

Joint concrete material or joint concrete header material shall have sufficient time to cure such that no
damage can occur to the concrete prior to sawing to the final width and depth as specified in the plans.

When sawing the joint to receive the seal, always use a rigid guide to control the saw in the desired
direction. To control the saw and to produce a straight line as indicated on the plans, anchor and positively
connect a template or a track to the bridge deck. Do not saw the joint by visual means such as a chalk
line. Fill the holes used for holding the template or track to the deck with an approved flowable, non-
shrink, non-metallic grout.

Saw cut to the desired width and depth in one or two (2) passes of the saw by placing and spacing two
(2) metal blades on the saw shaft to the desired width for the joint opening.

The desired depth is the depth of the seal plus % ” above the top of the seal plus approximately 17 below
the bottom of the seal. An irregular bottom of sawed joint is permitted as indicated on the plans. Grind
exposed corners on saw cut edges to a ¥4 ” chamfer.

Saw cut a straight joint, centered over the formed opening and to the desired width specified in the plans.
Prevent any chipping or damage to the sawed edges of the joint.

Remove any staining or deposited material resulting from sawing with a wet blade to the satisfaction of
the Engineer.
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PREPARATION OF FORMED OR SAWED JOINT FOR SEAL INSTALLATION

Joint concrete material or joint concrete header material shall cure a minimum of 24 hours prior to seal
installation.

After forming or sawing the joint, the Engineer will thoroughly inspect the joint opening for spalls,
popouts, cracks, etc. All necessary repairs will be made by the Contractor prior to blast cleaning and
installing the seal, at no cost to the Department.

Clean the joints by sandblasting the joint opening to provide a firm, clean joint surface free of curing
compound, loose material, and any foreign matter. Sandblast the joint opening without causing pitting
or uneven surfaces. The aggregate in the polyester polymer concrete may be exposed after sandblasting.

After blasting, either brush the surface with clean brushes made of hair, bristle, or fiber, blow the surface
with compressed air, or vacuum the surface until all traces of blast products and abrasives are removed
from the surface, pockets, and corners. If nozzle blasting is used to clean the joint opening, use
compressed air that does not contain detrimental amounts of water or oil.

Examine the blast-cleaned surface and remove any traces of oil, grease, or smudge deposited in the
cleaning operations.

Apply recommended primer in accordance with the manufacturer’s recommendations. Uniformly coat
the entire surface. Over application may affect adhesion. Allow to thoroughly dry before installing
backer rod and sealant.

Install a circular backer rod that is a minimum 25 percent oversized into the joint approximately 1 in.
below the surface. The backer rod shall be sized according to the manufacturer’s recommendation for
the size of the joint to be sealed as measured by the Contractor. If two (2) pieces must be joined, abut
the two (2) ends and tape them together to prevent sealant run down. The backer rod may be installed by
hand, but roller device shall be used to insure a consistent, uniform placement at the proper depth below
the top surface.

Install the backer rod and silicone sealant in the blast-cleaned opening on the same day the surface is
blast cleaned.

SEAL INSTALLATION

Install the silicone joint sealant(s) as indicated on the plans, in accordance with the manufacturer’s
procedures and recommendations, and as recommended below. Do not install the joint seal if the ambient
air or surface temperature is below 45°F. Have a manufacturer’s certified trained factory representative
present during the installation of the first seal of the project, to provide guidance for the proper installation
of the silicone joint sealant(s).

The sealant must be recessed a minimum % in. below the pavement surface to prevent traffic abrasion or
snow plow damage.

After a joint has been sealed, remove excess joint sealer on the pavement or bridge deck concrete as soon
as possible.

The installed system shall be watertight and will be monitored until final inspection and approval.

Do not place pavement markings on top of pourable joint seals.

(A) Watertight Integrity Test

(1) Upon completion of each pourable silicone joint, perform a water test on the top surface to detect
any leakage. Cover the roadway section of the joint from curb to curb, or barrier rail to barrier
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rail, with water, either ponded or flowing, not less than 1 inch above the roadway surface at all
points. Block sidewalk sections and secure an unnozzled water hose delivering approximately 1
gallon of water per minute to the inside face of the bridge railing, trained in a downward position
about six (6) inches above the sidewalk, such that there is continuous flow of water across the
sidewalk and down the curb face of the joint.

(2) Maintain the ponding or flowing of water on the roadway and continuous flow across sidewalks
and curbs for a period of five (5) hours. At the conclusion of the test, the underside of the joint
is closely examined for leakage. The strip seal expansion joint is considered watertight if no
obvious wetness is visible on the Engineer’s finger after touching a number of underdeck areas.
Damp concrete that does not impart wetness to the finger is not considered a sign of leakage.

(3) If the joint system leaks, locate the place(s) of leakage and take any repair measures necessary to
stop the leakage at no additional cost to the Department. Use repair measures recommended by
the manufacturer and approved by the Engineer prior to beginning corrective work.

(4) If measures to eliminate leakage are taken, perform a subsequent water integrity test subject to
the same conditions as the original test. Subsequent tests carry the same responsibility as the
original test and are performed at no additional cost to the Department.

BASIS OF PAYMENT

Pourable Silicone Joint Sealant will be measured and paid for at the contract unit price bid per linear foot
and will be full compensation for furnishing all material, including backer rod, labor, tools, and
equipment necessary for installing these seals in place and accepted.

Pay Item Pay Unit

Pourable Silicone Joint Sealant Linear Feet

ELASTOMERIC CONCRETE FOR PRESERVATION (2-11-19)
DESCRIPTION

Elastomeric concrete is a mixture of a two-part polymer consisting of polyurethane and/or epoxy and
kiln-dried aggregate. Provide an elastomeric concrete and binder system that is preapproved. Use the
concrete in the blocked-out areas on both sides of the bridge deck joints as indicated on the plans.

MATERIALS

Provide materials that comply with the following minimum requirements at 14 days (or at the end of the
specified curing time).

ELASTOMERIC CONCRETE MINIMUM
PROPERTIES TEST METHOD REQUIREMENT

Compressive Strength, psi ASTM D695 2000
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5% Deflection Resilience ASTM D695 95
Splitting Tensile Strength, psi ASTM D3967 625
Bond Strength to Concrete, psi ASTM C882 (C882M) 450
Durometer Hardness ASTM D2240 50
BINDER PROPERTIES MINIMUM
(without aggregate) TEST METHOD REQUIREMENT
Tensile Strength, psi ASTM D638 1000
Ultimate Elongation ASTM D638 150%
Tear Resistance, Ib/in ASTM D624 200

In addition to the requirements above, the elastomeric concrete must be resistant to water, chemical, UV
and ozone exposure and withstand temperature extremes. Elastomeric concrete systems requiring
preheated aggregates are not allowed.

PREQUALIFICATION

Manufacturers of elastomeric concrete materials shall submit samples (including aggregate, primer and
binder materials) and a Type 3 certification in accordance with Article 106-3 of the Standard
Specifications for prequalification to:

North Carolina Department of Transportation
Materials and Tests Unit

1801 Blue Ridge Road

Raleigh, NC 27607

Prequalification will be determined for the system. Individual components will not be evaluated, nor will
individual components of previously evaluated systems be deemed prequalified for use.

The submitted binder (a minimum volume of 1 gallon) and corresponding aggregate samples will be
evaluated for compliance with the Materials requirements specified above. Systems satisfying all of the
Materials requirements will be prequalified for a one (1) year period. Before the end of this period new
product samples shall be resubmitted for prequalification evaluation.

If, at any time, any formulation or component modifications are made to a prequalified system that system
will no longer be approved for use.

INSTALLATION

The elastomeric concrete shall not be placed until the reinforced concrete deck slab or overlay has cured
for seven (7) full days and reached a minimum strength of 3,000 psi.
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Provide a manufacturer’s representative at the bridge site during the installation of the elastomeric
concrete to ensure that all steps being performed comply with all manufacturer installation requirements
including, but not limited to: weather conditions (ambient temperature, relative humidity, precipitation,
wind, etc.), concrete deck surface preparation, binder and aggregate mixing, primer application,
elastomeric concrete placement, curing conditions and minimum curing time before joint exposure to
traffic. Do not place elastomeric concrete if the ambient air or surface temperature is below 45°F.

Prepare the concrete surface within 48 hours prior to placing the elastomeric concrete. Before placing
the elastomeric concrete, all concrete surfaces shall be thoroughly cleaned and dry. Sandblast the
concrete surface in the block-out and clear the surface of all loose debris. Do not place the elastomeric
concrete until the surface preparation is completed and approved.

Prepare and apply a primer, as per manufacturer’s recommendations, to all concrete faces to be in contact
with elastomeric concrete, and to areas specified by the manufacturer.

Prepare, batch, and place the elastomeric concrete in accordance with the manufacturer’s instructions.
Place the elastomeric concrete in the areas specified on the plans while the primer is still tacky and within
two (2) hours after applying the primer. Trowel the elastomeric concrete to a smooth finish.

The joint opening in the elastomeric concrete shall match the formed opening in the concrete deck prior
to sawing the joint.

FIELD SAMPLING

Provide additional production material to allow freshly mixed elastomeric concrete to be sampled for
acceptance. A minimum of six (6) 2-inch cube molds and three (3) 3-inch diameter x 6-inch cylinders
will be taken by the Department for each day’s production. Compression, splitting tensile, and durometer
hardness testing will be performed by the Department to determine acceptance. Materials failing to meet
the requirements listed above are subject to removal and replacement at no cost to the Department.

BASIS OF PAYMENT

Elastomeric Concrete for Preservation will be measured and paid for at the contract unit price bid per
cubic foot and will be full compensation for material, labor, tools, and equipment necessary for
satisfactorily installing the elastomeric concrete in place.

Pay Item Pay Unit

Elastomeric Concrete for Preservation Cubic Feet
BRIDGE JOINT DEMOLITION (SPECIAL)
DESCRIPTION

This special provision addresses the removal of existing joint material and adjacent concrete headers to
facilitate the installation of new elastomeric concrete headers and bridge joint seals at the locations
noted in the contract plans.
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EQUIPMENT

Use the following surface preparation equipment:

(A) Sawing equipment capable of sawing concrete to a specified depth.

(B) Power driven hand tools for removal of concrete are required that meet the following requirements:
(C) Pneumatic hammers weighing a nominal 15 1bs. (7 kg) or less

(D) Pneumatic hammer chisel-type bits that do not exceed the diameter of the shaft in width.

(E) Hand tools such as hammers and chisels for removal of final particles of concrete.

REMOVAL AND PREPARATION

Prior to any construction, take the necessary precautions to ensure debris from joint construction is not
allowed to fall below the bridge deck.

Remove existing joint material by methods approved by the Engineer. Provide a 1”” deep saw cut
around the perimeter of areas noted for bridge deck removal.

Remove by chipping with hand tools concrete headers adjacent to the joint to the limits shown on the
contract plans. Use a small chipping hammer (15 1b. class) to prepare the edges of the repair area to limit
micro fractures. In addition, all loose and unsound concrete shall be removed.

In overhangs, removing concrete areas greater than 0.60 ft?/ft length of bridge will require overhang
support. Submit the overhang support method to the Engineer for approval.

Care shall be taken not to cut, stretch, or damage any exposed reinforcing steel. Dispose of the removed
concrete.

If the condition of the concrete is such that deep spalls or sheer faces result, notify the Engineer for the
proper course of action.

Clean, repair or replace rusted or loose reinforcing steel. Thoroughly clean the newly exposed surface to
be free of all grease, oil, curing compounds, acids, dirt, or loose debris.

MEASUREMENT AND PAYMENT

Bridge Joint Demolition will be measured and paid for at the contract unit price bid per square foot and
will be full compensation for removal, containment and disposal of existing joint material and concrete
and shall include the cost of labor, tools, equipment and incidentals necessary to complete the work.

Pay Item Pay Unit

Bridge Joint Demolition Square Feet

SILANE DECK TREATMENT (SPECIAL)
DESCRIPTION

This work consists of preparation of concrete bridge deck surfaces and the furnishing and application of
alkylalkoxysilane (silane) penetrant sealers, with 100% solids, to seal bridge deck surfaces and cracks.
Prepare the surface of the concrete deck and apply the silane bridge deck sealer in accordance with this
special provision and as indicated on the plans, or as approved by the Engineer.
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Work includes: bridge deck surface preparation, placement of silane deck sealer, and any incidentals
necessary to complete the project, as specified or as indicated on the plans.

SUBMITTALS

Submit for approval the following requested items and any other relevant documents:

e A safety data sheet (SDS) for each shipment of the silane materials.

e Silane material information and manufacturer’s written preparation and application instructions.

e Certification from an independent testing laboratory that the materials meet the requirements of
these provisions. Do not incorporate these materials into the project until the Engineer has
accepted and approved the certification for the material.

e The dates of manufacture of the silane materials, their lot numbers and date of shelf-life expiration
for each lot number.

e A table indicating the likely cure time, in minutes, to allow vehicular traffic on the silane-treated
deck surface. Provide time for the allowable ambient temperature range, in increments of 10° F.

e A work plan for each structure that includes estimated times for surface preparation and silane
application.

MATERIAL DELIVERY AND STORAGE
Store at the site sufficient quantities of silane materials to perform the entire application.

Deliver materials in manufacturer’s original, unopened, undamaged containers with identification labels

intact. Ensure that each container is clearly marked by the manufacturer with the following information:
a. Manufacturer’s name and address.

Product name.

Date of manufacture.

Expiration date.

LOT identification number.

Container serial number.

Provide the Engineer a certification from the manufacturer, confirming that the silane materials meet the

requirements of this special provision. Do not incorporate these materials into the project until the

Engineer has accepted and approved the certification for the material. Submit such certification for each

LOT of material delivered to the project. In each certification, identify the serial or LOT numbers of the

containers certified.

mo a0 o

The Engineer may require samples from each LOT or container of materials delivered to the project or
from containers at the point of use. When samples are required, furnish samples in accordance with the
Engineer’s instructions.

Store silane materials in unopened containers in a clean, dry area between 40° F and 90° F. Store
containers in a manner that prevents leakage or spillage.

MANUFACTURER’S REPRESENTATIVE
Provide a manufacturer’s representative on site for the duration of the surface preparation and silane

application work, to provide expert assistance on surface preparation, storage, mixing, application, clean-
up, and disposal of materials.
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MATERIALS

Provide silane from a single manufacturer, and provide silane that conforms to requirements indicated in

BP-26

Wake County

Table 1, below.
Table 1
SILANE PROPERTIES
Property Test Method Requirement

Silane Content 100%
VOC content EPA method 24 Less than 350 g/
Surface Appearance Unchanged
after Application
Flash Point ASTM D3278 140° F, minimum
Resistance to AASHTO T259 and | Less than:
Chloride Ion T260 0.52 pounds/yd>(criteria of 1.5) at 1/2
Penetration inch level;

0.00 pounds/yd>(criteria of 0.75) at 1

inch level
Water absorption test ASTM C 642 0.50% maximum/48 hours;

1.5% maximum/50 days
Scaling resistance ASTM C 672 (non-air-entrained concrete) 0 rating

“No Scaling” (100 cycles)

NCHRP 244
Water weight gain Series II - cube test | 85% reduction, minimum
Absorbed chloride 87% reduction, minimum
Absorbed chloride Series IV - Southern | 95% reduction, minimum
climate

SURFACE PREPARATION

Prepare the surface of the concrete deck for application of the silane by shotblasting in order to remove
all existing grease, slurry, oils, paint, dirt, striping, curing compound, rust, membrane, weak surface
mortar, or any other contaminants that could interfere with the proper adhesion, penetration, and the
curing of the silane material.

Prepare a final surface that adheres to the following requirements:

1) For areas to receive deck seal treatment, clean by shotblasting. Where approved by the Engineer,
abrasive sandblasting may be used in areas that cannot be accessed by the shotblaster. Select the
size of shot or sand, and travel speed of the equipment to provide a uniformly clean surface with
a uniform profile. Remove striping to the maximum extent determined to be practical by the
Engineer using up to three passes with shotblasting, sandblasting, or other approved equipment.
Do not expose cleaned surfaces to vehicular traffic unless approved by the Engineer. If the deck
becomes contaminated before placing the silane deck sealer, shotblast or abrasive sandblast the
contaminated areas to the satisfaction of the Engineer, at no additional cost.

Prior to silane application, protect cracks on the concrete bridge deck from materials that can
interfere with the penetration and the curing of the silane material. Just prior to placement of the

2)
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3)

silane, remove, by magnets and oil-free compressed air and vacuuming, any loose particles, such
that no excess particles remain. The concrete deck shall be completely dry. Power washing will
not be allowed.

The silane manufacturer may suggest cleaning and preparation methods other than those detailed
by this special provision. The Engineer must approve such alternative methods prior to
implementation.

SILANE APPLICATION

Test Area

Test a small area of the surface (minimum 5 ft. by 5 ft.) before general application to ensure
desired performance results, aesthetics, and application rates and to verify application technique.
Allow 5-7 days for the product to react fully before evaluating. Application rates may vary
depending on field conditions.

Conduct at least one absorption test in the test area, using a Rilem Tube Test. Acceptable results
are no loss of water in the Rilem tube over a period of 20 minutes. Adjust application to achieve
required repellent performance.

The manufacturer’s representative shall assist the Contractor in determining the application rates.
Use test applications on actual surfaces to determine accurate application rates. Extremely porous
surfaces may require two coats of silane.

Do not begin production application of silane until Engineer has approved the test area, including
approval of aesthetics, color, texture, and appearance.

Application
Immediately before placing silane, all exposed surfaces shall be completely dry and blown clean with
oil-free compressed air to remove any loose dust and debris. Apply silane as soon as practical after
the exposed surfaces have been properly prepared and conditions are satisfactory:

Stir material thoroughly before and during application.

Apply silane with low-pressure spray or by flooding, followed by brooming or squeegeeing for
even distribution, in accordance with manufacturer’s instructions.

Maintain operating pressures in sprayers used for application of the silane sealer material
sufficiently low so that atomization or misting of the material does not occur.

Begin the application of the silane at the lowest elevation and proceed upward, toward higher
elevations, unless otherwise approved by the Engineer.

Apply even distribution of silane. Avoid ponding of silane; take care when applying the silane,
so that running or puddling does not occur.

Apply silane in a single application to the concrete deck surface with enough material to saturate
the surface. Remove excess material with a broom or squeegee and dispose of excess material
appropriately. If a second coat is required, it should be applied “wet on wet” before first coat
dries.

Application of sealant by spray methods will not be permitted when wind speeds are 20 mph or
more, or if in the opinion of the Engineer, unsatisfactory results will be obtained. Other
application methods or rescheduling will be required.

Avoid application with hand pump sprayers. For small areas of silane application, the use of hand
pump sprayers must be approved by the Engineer.

Contractor shall protect from overspray all pedestrians, vehicles, plants and vegetation, and other
areas not receiving silane application.

Allow product to penetrate the bridge deck and dry, as required by the manufacturer, prior to
opening to traffic.
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LIMITATIONS OF OPERATIONS

e Prior to application of any silane sealer, cure concrete or concrete repairs for a minimum of 21
days.

¢ Do not use silane material after the shelf life date.

e Do not return unused material in opened containers to storage for later use. Either apply such
material to appropriate areas on concrete deck surfaces or remove and appropriately dispose of it
at offsite locations provided by the Contractor.

e If expansion joints are not being replaced or have been replaced prior to shotblasting, they shall
be protected from damage from the shotblasting operation. Deck drains and areas of curb or
railing above the proposed surface shall be protected from the shotblasting operation.

e Pick up and store all blast media and contaminants in a vacuum unit. Do not create dust during
the blasting operation that will obstruct the view of motorists in adjacent roadways. Store, handle,
and dispose of blast media and contaminants in accordance with all applicable local, state, and
federal requirements.

e Cover deck joint seal and elastomeric material, plug deck drain scuppers, seal cracks on underside
of deck, and use other necessary protective measures to prevent leakage of silane below the
concrete deck, to protect waterways, bridge components, pedestrians, vehicles, roadway,
vegetation, and any other items or areas below or near the bridge.

e Application of sealant by spray methods will not be permitted during windy conditions, if in the
opinion of the Engineer, unsatisfactory results will be obtained. Other application methods or
rescheduling will be required.

e Avoid application with hand pump sprayers. For small areas of silane application, the use of hand
pump sprayers might be allowed, but must be approved by the Engineer.

e Protect traffic from rebound, dust, overspray, and construction activities. Provide appropriate
shielding, as required and/or directed by the Engineer.

e The Contractor shall provide suitable coverings (e.g. heavy-duty drop cloths) as needed to protect
all exposed areas not to receive silane treatment, such as asphalt pavement, curbs, sidewalks,
parapets, etc.

e C(lean and/or repair all damage or defacement resulting from Contractor’s operations to the
Engineer’s satisfaction at no additional cost to the Department.

e The equipment used for silane application must be clean of foreign materials and approved by the
Engineer before use.

e The surface to receive the treatment shall be dry for at least 48 hours before treatment and shall
be free from sand, surface dust and dirt, oil, grease, chemical films, and other contaminants prior
to application of the silane.

e The surface, air, and material temperatures shall be between 40°F and 90°F during application.

e Do not apply silane materials during cold, hot, or wet weather conditions or when adverse weather
conditions are forecast within twelve (12) hours of the completion of the silane application.
Correct any coating damaged by rain or moisture by an additional application or as required by
the silane manufacturer.

e Protect prepared surfaces from precipitation and heavy dew during and after the application of
the silane.

e Conduct the work in a continuous operation, with the silane application as soon as practical
following surface preparation.
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e Apply silane during the lowest temperature period of the day, typically between 1:00 a.m. and
9:00 a.m., when the cracks are open to the greatest extent.

e C(lean up, dispose of any surplus material, and restore any disturbed areas unless otherwise
directed.

e 100% Silane is a combustible liquid; take appropriate precautions during handling, storage, and
operations. KEEP AWAY FROM OPEN FLAME.

e Work crews should wear appropriate personal protection equipment and follow manufacturer’s
recommendations when applying silane. Refer to the SDS and all applicable local, state, and
federal laws, and rules and regulations of authorities having jurisdiction over the project, for
specific guidance for personal and environmental protection and safety requirements.

MEASUREMENT AND PAYMENT

Shotblasting Bridge Deck will be measured and paid for at the contract unit price per square yard and
will be full compensation for the shotblasting and necessary sandblasting and handwork to prepare the
entire concrete bridge deck, and removal and disposal of all waste material generated.

Silane Deck Treatment will be measured and paid for at the contract unit price per square yard and will
be full compensation for bridge deck surface and crack preparation; for furnishing and applying the silane
deck treatment; for protection of waterways, bridge, and other nearby surfaces, vehicles, and pedestrians;
and for all labor, tools, and incidentals necessary to complete the work.

Payment will be made under:

Pay Item Pay Unit

Shotblasting Bridge Deck Square Yard

Silane Deck Treatment Square Yard
CONCRETE BRIDGE DECK CRACK SEALING (SPECIAL)
DESCRIPTION

This work consists of preparation of concrete bridge deck surfaces and the furnishing and application of
High Molecular Weight Methacrylate (HMWM) treatment materials to seal bridge deck surfaces and
cracks. The surface of the concrete shall be prepared and the HMWM resin bridge deck sealer shall be
applied in accordance with this special provision and as indicated on the plans, or as approved by the
Engineer.

Work includes: bridge deck surface preparation, placement of HMWM deck sealer and broadcast sand,
and any incidentals necessary to complete the project, as specified or as indicated on the plans.

SUBMITTALS

The Contractor shall submit for approval the following requested items and any other relevant documents:

(A) A manufacturer’s safety data sheet (MSDS) for each shipment of the HMWM components.

(B) HMWM material information and manufacturer’s written installation instructions.
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(C) Certification from an independent testing laboratory that the materials meet the requirements of these
provisions.

(D) The dates of manufacture of the polymer materials, their lot numbers and date of shelf-life expiration
for each lot number.

(E) A table indicating the likely cure time in minutes for the allowable ambient temperature range, in
increments of 10° F (6° C).

(F) A work plan for each structure that includes estimated times for surface preparation and HMWM
application.

MATERIAL DELIVERY AND STORAGE

Sufficient quantities of all HMWM materials shall be stored at the site to perform the entire application.
These materials shall be stored in their original containers and according to the manufacturer’s directions.
These containers must bear the manufacturer’s label. The label must indicate the manufacture date, the
batch number, the trade name brand, and quantity. Containers of promoters and initiators shall be stored
in a manner that prevents leakage or spillage. The containers and measuring devices shall not be stored
in a manner that allows leakage or spilling to contact the containers or materials of the other.

MANUFACTURER’S REPRESENTATIVE

A manufacturer’s representative shall be on site for the duration of the work, to provide expert assistance
on storage, mixing, application, clean-up, and disposal of materials.

MATERIALS

High Molecular Weight Methacrylate (HMWM) Concrete Deck Sealer

Sealer for the bridge concrete deck surface shall be a low odor, high molecular weight methacrylate sealer
and consist of a resin, initiator, and promoter. The sealer shall conform to requirements indicated in Table
1, below, and all components shall be supplied by a single manufacturer.

Initiator for the methacrylate resin shall consist of a metal drier and peroxide. If supplied separately from
the resin, the metal drier shall not be mixed with the peroxide directly; a VIOLENT EXOTHERMIC
REACTION will occur. The containers and measuring devices shall not be stored in a manner that allows
leakage or spilling to contact the containers or materials of the other.
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Table 1
HIGH MOLECULAR WEIGHT METHACRYLATE RESIN PROPERTIES
(Tested yearly)
Property Test Method Requirement
Viscosity** ASTM D 2196 25 cps maximum (Brookfield RVT with
UL adapter, 50 RPM at 77 °F)
Volatile Content** ASTM D 2369 30 percent, maximum
Specific Gravity** ASTM D 1475 0.90 minimum at 77 °F
Flash Point ASTM D 3278 180 °F minimum
Vapor Pressure** ASTM D 323 0.02 psi (140 Pa or 1.0 mm Hg)
maximum at 77 °F ( 25°C)
Tensile Strength ASTM D638 1,500 psi minimum
75+ 5°F
Solids Content 100% by weight
**Test shall be performed before initiator is added

Aggregates

Sand for abrasive sand finish or filling of large cracks shall have the following properties:

(A) Commercial-quality blast sand.

(B) Gradation as per AASHTO Test Method T27:

Sieve Size Percent Passing
No. 8 100
No. 16 80—-100
No. 40 0-7

(C) Shall be dry at the time of application.

SURFACE PREPARATION

If any areas of the concrete bridge deck require repairs for spalls or delaminations, the repairs shall be
completed prior to surface preparation and placement of the HMWM. The type of concrete deck repair
material shall be compatible with the HMWM material, and any cure time of the concrete deck repair
material, as required by the HMWM manufacturer, shall be completed prior to placement of the HMWM.

The surface of concrete deck shall be prepared for application of the HMWM sealer by shotblasting in
order to remove all existing grease, slurry, oils, paint, dirt, striping, curing compound, rust, membrane,
weak surface mortar, or any other contaminants that could interfere with the proper adhesion, penetration,
and filling of the crack and the curing of the HMWM sealer material.

The final prepared surface shall adhere to the following requirements:



DocuSign Envelope ID: 348F9246-30AD-4F78-80BD-DFECA3953496

5BPR.3.7 BP-32 Wake County

(A) The areas to receive deck seal treatment shall be cleaned by shotblasting, or abrasive sandblasting in
the event that the shotblaster cannot access areas to be prepared. The size of shot or sand, and travel
speed of the equipment shall be selected to provide a uniformly clean surface with a uniform profile.
Striping shall be removed to the maximum extent determined to be practical by the Engineer using
up to 3 passes with shotblasting, sandblasting, or other approved equipment. Cleaned surfaces shall
not be exposed to vehicular traffic unless approved by the Engineer. If the deck becomes
contaminated before placing the deck sealer, the Contractor shall shotblast or abrasive sandblast the
contaminated areas to the satisfaction of the Engineer at no additional cost.

(B) Prior to filling and sealing, cracks on the concrete bridge deck shall be protected from materials that
can interfere with the filling of the crack and the curing of the HMWM crack filling material. Any
loose particles shall be removed by magnets and oil free compressed air and vacuuming, such that no
excess particles remain, just prior to placement of the HMWM. The concrete deck shall be completely
dry. Power washing will not be allowed.

(C) Cleaning and preparation methods other than those detailed by this Special Provision may be
suggested by the HMWM manufacturer and must be approved by the Engineer prior to
implementation.

HMWM APPLICATION

Immediately before placing HMWM, all exposed surfaces shall be completely dry and blown clean with
oil-free compressed air.

After the exposed surfaces have been prepared and are dry, HMWM shall be applied in accordance with
the manufacturer’s recommendations. Mixed HMWM shall be applied as soon as practical
(approximately 5 minutes) and HMWM that exhibits an increase in viscosity and temperature shall not
be placed on the concrete surface. An application rate of approximately one gallon per 100 square feet of
deck is typically adequate. The application rate may vary depending on field conditions. The
manufacturer’s representative shall assist the Contractor in determining the application rates.

The mixed HMWM shall be applied directly to the deck, by flooding, and uniformly spread, allowing
time for the polymer to seep down into the cracks, making additional applications until cracks are filled.
The HMWM shall be worked across the bridge deck surface and into the cracks with a broom or squeegee.
Regardless of the application method used, the polymer shall be applied in sufficient quantity and
applications to fill cracks level with the top bridge deck surface. Excess HMWM shall be brushed off the
surface prior to the polymer hardening.

For existing bridge decks that have grooving or tining at the time of HMWM application, particular care
shall be taken to keep grooving or tining channels from filling with HMWM. For bridge decks that do
not yet have grooving at the time of HMWM application, application of the HMWM crack sealer shall
be completed prior to grooving of the deck surface, and grooving shall not be performed until the polymer
has cured a minimum of 48 hours.

Sand, as prescribed in the Special Provision shall be broadcast over the applied HMWM at the minimum
rate of 2.0 pound per square yard. The sand shall be broadcast as soon as practical and before the viscosity
of the polymer begins to increase.
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LIMITATIONS OF OPERATIONS

(A)HMWM material shall not be used after the shelf life date.

(B) If expansion joints are not being replaced or have been replaced prior to shotblasting, they shall be
protected from damage from the shotblasting operation. Deck drains and areas of curb or railing above
the proposed surface shall be protected from the shotblasting operation.

(C) All blast media and contaminants shall be picked up and stored in a vacuum unit and no dust shall be
created during the blasting operation that will obstruct the view of motorists in adjacent roadways.
Blast media and contaminants shall be stored, handled, and disposed of in accordance with all
applicable local, state, and federal requirements.

(D) The Contractor shall cover seal and elastomeric material in deck joints, plug deck drain scuppers, seal
cracks on underside of deck, and use other necessary protective measures to prevent leakage of deck
sealer below the concrete deck, to protect waterways, bridge components, traffic, roadway, and any
other items or areas below the bridge.

(E) The Contractor shall assure that traffic is protected from rebound, dust, and construction activities.
Appropriate shielding shall be provided as required and/or directed by the Engineer.

(F) The Contractor shall provide suitable coverings (e.g. heavy-duty drop cloths) as needed to protect all
exposed areas not to receive deck sealer treatment, such as curbs, sidewalks, parapets, etc.

(G) All damage or defacement resulting from Contractor’s operations shall be cleaned and/or repaired to
the Engineer’s satisfaction at no additional cost to the Department.

(H) Unless otherwise allowed by the Engineer, the HMWM may not be applied within 48 hours after a
rain or when more than 10 percent probability of rain is forecast within 4 hours following the
application.

(I) Prepared surfaces shall be protected from precipitation and heavy dew during and after the application
of the HMWM.

(J) The work shall be conducted in a continuous operation, with the HMWM application immediately
following surface preparation.

(KYHMWM treatment shall be applied only if the deck surface temperature and the air temperatures are
between 50° F (10° C) and 90° F (32° C) and the weather forecast indicates air temperatures will
remain within that range for at least twelve hours after the end of the application.

(L) The HMWM to be applied shall be suitable for use at the concrete temperature at the time of the
application.

(M) The HMWM shall be applied during the lowest temperature period of the day, typically between
1:00 a.m. and 9:00 a.m., when the cracks are open to the greatest extent.
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(N) Traffic shall not be permitted on the treated surface until the sand cover adheres sufficiently, so that
no tracking will occur.

MEASUREMENT AND PAYMENT

Shotblasting Bridge Deck will be measured and paid for at the contract unit price per square yard and
will be full compensation for the shotblasting and necessary sandblasting and handwork to prepare the
entire concrete bridge deck, and removal and disposal of all waste material generated.

Concrete Bridge Deck Crack Sealing will be measured and paid for at the contract unit price per square
yard as specified. The contract bid price for such work shall be full compensation for bridge deck surface
and crack preparation; for furnishing and applying the HMWM crack sealer and sand; for protection of
waterways, bridge, and other nearby surfaces, vehicles, and pedestrians; and for all labor, tools, and
incidentals necessary to complete the work.

Payment will be made under:

Pay Item Pay Unit
Shotblasting Bridge Deck Square Yard
Concrete Bridge Deck Crack Sealing Square Yard
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