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SAND LIGHTWEIGHT CONCRETE (SPECIAL)

Use sand lightweight concrete, as noted on the plans, that meets the requirements of this Special
Provision.

Sand lightweight concrete is composed of portland cement, fine aggregate, lightweight coarse
aggregate, water, and admixtures. Provide sand lightweight concrete that complies with the
applicable requirements of Sections 420, 1000, and 1024 of the Standard Specifications and the
additional requirements herein.

Submit a mix design from a testing laboratory approved by the NC Division of Highways for
approval at least 35 days prior to the proposed use. Provide a mix meeting Table 1000-1 of the
Standard Specifications and the following design criteria:

TEST TEST METHOD REQUIREMENT

h(g;xx-ngnit Weight, plastic, Ibs/ft’ AASHTO T121 120 (1925)

I ASTM C567 using

(Ig;xl;lgmt Weight, dry, Ib/R’ | i air dried unit 115 (1845)
weight

Min. Relative Dynamic AASHTO T161 80

Modulus, (percent) Procedure A

When submitting the mix design, include the source of the aggregates, cement, and admixtures
and the gradation, specific gravity and fineness modulus (fine aggregate only) of the aggregates.
Submit test results showing the mix design conforms to the criteria, including the 28 day
compressive strength of a minimum of six cylinders. Provide a mix design that produces an
average compressive strength sufficient to ensure that a minimum strength of 4500 psi
(31.0 MPa) is achieved in the field.

Produce an additional mix in accordance with AASHTO M195 to determine the drying
shrinkage. The maximum drying shrinkage for this mix is 0.07%.

For lightweight aggregate, use expanded shale or slate that meets the requirements of AASHTO
M195. Grade the lightweight aggregate in accordance with 1014-2(E)(6).

Determine the soundness in accordance with AASHTO T104. Loss of more than 10% of the
lightweight aggregate in five cycles of the accelerated soundness test using sodium sulfate is not
permitted.

Ensure the lightweight aggregate is in a saturated surface-dry condition when it is proportioned
and incorporated into the mix.
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Verify the unit weight of the sand lightweight concrete by two test blocks made during the
placement of the concrete for the bridge railing and two test blocks made during the placement of
the concrete for the partially-filled steel grid deck. Each test block shall have a volume of one
cubic foot. Weigh each block promptly after casting and again 28 days later. Provide the
weights of these blocks to the Engineer for review and approval.

SUBMITTAL OF WORKING DRAWINGS (SPECIAL)
1.0 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, unless noted otherwise. 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 Resident Engineer. Either the Structure Design 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 Resident 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 Resident Engineer, Structure Design Unit
contacts or the Geotechnical Engineering Unit contacts noted below.

In order 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.

2.0 SCHEDULING

The following scheduling requirements apply to all submittals for the Project. Submittals
will be reviewed and returned with the following additional considerations:

1. Except as noted below, submittals will be reviewed and returned within 40 calendar
days.

2. A maximum of 40 shop drawings can be expected to be reviewed and returned per
week (five working days). Catalog cuts are considered within this limitation of 40
drawings with three catalog cuts equated to one shop drawing. Means and Methods
drawings are counted as shop drawings. When more than 40 drawings are submitted
per week for review, coordinate a reasonable return date with the Engineer.
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3. Include sufficient time in the schedule for revisions and subsequent reviews of
submittals that are not approved.

3.0 ADDRESSES AND CONTACTS
For submittals to the Structure Design Unit, use the following addresses:

Via US mail: Via other delivery service:
Mr. G. R. Perfetti, P. E. Mr. G. R. Perfetti, P. E.
State Bridge Design Engineer State Bridge Design Engineer
North Carolina Department North Carolina Department
of Transportation of Transportation .
Structure Design Unit Structure Design Unit
1581 Mail Service Center 1000 Birch Ridge Drive
Raleigh, NC 27699-1581 Raleigh, NC 27610
Attention: Mr. P. D. Lambert, P. E. Attention: Mr. P. D. Lambert, P. E.
Submittals may also be made via email.
Send submittals to:

plambert@ncdot.gov  (Paul Lambert)
Send an additional e-copy of the submittal to the following address:
ither t.gov (James Gaither)

For submittals to the Geotechnical Engineering Unit, use the following addresses:
For projects in Divisions 1-7, use the following Eastern Regional Office address:

Via US mail: Via other delivery service:
Mr. K. J. Kim, Ph. D, P. E. Mr. K. J. Kim, Ph. D, P. E.
Eastern Regional Geotechnical Eastern Regional Geotechnical
Manager Manager
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 address:
Via US mail: Via other delivery service:
Mr. John Pilipchuk, L. G., P. E. Mr. John Pilipchuk, L. G., P. E.
Western Regional Geotechnical Western Region Geotechnical
Manager Manager
North Carolina Department North Carolina Department
of Transportation of Transportation

January 19, 2011 PSP -5



Improvements to US 158 - 205 Project Special Provisions
U-4438 ‘

Geotechnical Engineering Unit Geotechnical Engineering Unit
Western Regional Office Western Regional Office

5253 Z Max Boulevard 5253 Z Max Boulevard
Harrisburg, NC 28075 Harrisburg, NC 28075

The status of the review of structure-related submittals sent to the Structure Design Unit
can be viewed from the Unit’s web site, via the “Contractor Submittal” link.

Direct any questions concerning submittal review status, review comments or drawing

markups to the following contacts:
Primary Structures Contact: Paul Lambert
(919) 250 — 4041
(919) 250 — 4082 facsimile
plambert@ncdot.gov
Secondary Structures Contacts: James Gaither  (919) 250 — 4042

David Stark (919) 250 - 4044

Eastern Regional Geotechnical Contact (Divisions 1-7):
K. J.Kim
(919) 662 - 4710
(919) 662 — 3095 facsimile
kkim@ncdot.gov

Western Regional Geotechnical Contact (Divisions 8-14):
John Pilipchuk
(704) 455 - 8902
(704) 455 — 8912 facsimile
jpilipchuk@ncdot.gov

4.0 SUBMITTAL COPIES

Furnish one complete copy of each submittal, including all attachments, to the Resident
Engineer. At the same time, submit the number of hard copies shown below of the same
complete submittal directly to the Structure Design Unit and/or the Geotechnical
Engineering Unit.

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

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 Structure
Design 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 by the Engineer.
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STRUCTURE SUBMITTALS
Copies

Copies Required by
Required by Geotechnical
Structure Engineering Contract Reference

Submittal Design Unit Unit Requiring Submittal '
Arch Culvert Falsework 5 0 oFlan Note, SN Sheet &
Falsework and Formwo
7 Plan Note, SN Sheet &
Box Culvert Falsework S 0 “Falsework and Formwork”
Cofferdams 6 2 Article 410-4
Evazote Joint Seals 6 “Evazote Joint Seals”
Expansion Joint Seals
(hold down plate type with base 9 0 “Expansion Joint Seals”
angle)
Expansion Joint Seals “Modular Expansion Joint
(modular) 2, then 9 0 Seals”
Expansion Joint Seals et »
(strip seals) 9 0 Strip Seals
Falsework & Forms 2 g 0 Article 420-3 & “Falsework
(substructure) and Formwork”
Falsework & Forms 8 0 Article 420-3 & “Falsework
(superstructure) and Formwork”
Girder Erection over Railroad 5 0 Railroad Provisions
Maintenance and Protection of “Main.tenance and
Traffic Beneath Proposed 8 0 Protection of Traffic
S Beneath Proposed Structure
at Station __ "
Metal Bridge Railing 0 Plan Note
Metal Stay-in-Place Forms 0 Article 420-3
Metalwork for Elastomeric 7 0 Article 1072-10
Bearings
Miscellaneous Metalwork 7 0 Article 1072-10
Optional Disc Bearings * 8 0 “Optional Disc Bearings”
Overhead Signs 13 0 Article 903-3(C) &
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Applicable Provisions
Pile Splicers 7 Subarticle +50-7(0) &
Pile Points 7 Subarticle 450-7(D) &
Placement of Equipment on .
Structures (cranes, etc.) 7 Article 420-20
Pot Bearings 4 8 “Pot Bearings”
2. then “Optional Precast
Precast Concrete Box Culverts 1 ; oducible Reinforced Concrete Box
rep Culvert at Station __”
Precast Retaining Wall Panels 10 Article 1077-2
Prestressed Concrete Cored Slab
ssec” e 6 Article 1078-11
(detensioning sequences)
6 and .
Prestressed Concrete Deck Panels 1 jucible Article 420-3
Prestressed Concrete Girder .
(strand elongation and 6 Articles 10718;8 and 1078-
detensioning sequences)
Removal of Existing Structure . ..
over Railroad 5 Railroad Provisions
Revised Bridge Deck Plans 2. then
(adaptation to prestressed deck 1 ;oducible Article 420-3
panels) Tep
Revised B.ridge Deck Plans 2, then “Modular Expansion Joint
expansion joint seals) reprod
Sound Barrier Wall Casting Plans 10 “Sﬁrugccll;:?r’i];%vfn”
Sound Barrier Wall Steel 7 Article 1072-10 &
Fabrication Plans ° “Sound Barrier Wall”
Structural Steel * 2, then 7 Article 1072-10
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Article 400-3 &
“Construction,
Temporary Detour Structures 10 2 Maintenance and Removal
of Temporary Structure at
Station ”?
TFE Expansion Bearings * 8 0 Article 1072-10
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 and subarticles
refer to the Standard Specifications.

. 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 Structure Design Unit.

The two sets of preliminary submittals required by Article 1072-10 of the Standard
Specifications are not required for these items.

Submittals for Fabrication Drawings are not required. Submittals for Catalogue Cuts of
Proposed Material are required. See Section 5.A of the referenced provision.

Submittals are necessary only when the top slab thickness is 18” or greater.

GEOTECHNICAL SUBMITTALS

Copies
Required by Copies
Geotechnical Required by

: Engineering  Structure Contract Reference )
Submittal Unit Design Unit  Requiring Submittal

Crosshole Sonic Logging (CSL) « . -
Reports 1 0 Crosshole Sonic Logging
Drilled Pier Construction g N
Sequence Plans 1 0 Drilled Piers
Pile Driving Analyzer (PDA) o . ,
Reports 2 0 Pile Driving Analyzer’
Pile Driving Equipment Data > 1 0 Article 450-5 & “Piles”
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Retaining Walls 8 2 Applicable Provisions
“Temporary Shoring”,
. . “Anchored Temporary
Contractor Designed Shoring 7 2 Shoring” & “Temporary
Soil Nail Walls”
FOOTNOTES

1. With the exception of “Pile Driving Equipment Data”, electronic copies of geotechnical
submittals are required. See referenced provision.

2. 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.

3. Download Pile Driving Equipment Data Form from following link:
http://www.ncdot.org/doh/preconstruct/highway/geotech/formdet/
Submit one hard copy of the completed form to the Resident Engineer. Submit a second
copy of the completed form electronically, by facsimile or via US Mail or other delivery
service to the Geotechnical Engineering Unit. Electronic submission is preferred. See
second page of form for submittal instructions.
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SUMP PUMP SYSTEMS.....cocoirirrrrsseenneseensssssesssssssssssssessssssssssssssssssssssssssassssssassssssssssssssssasanens 146
REHABILITATION OF WESTBOUND BRIDGE BLECTRICAL AND CONTROLS........... 147
ELECTRICAL BRIDGE OPERATION AND MAINTENANCE MANUAL.........ccccvvueuennes 149

APPENDIX A - DETAILED CONTROL HOUSE SPECIFICATIONS
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BASCULE-SP PECIAL PR NS
STRUCTURE
PROJECT U-4438 PASQUOTANK COUNTY
CONTRACTOR EXPERIENCE

Provide documentation demonstrating prior experience of the bascule contractor or their
assigned superintendent in the construction of bascule bridges. Submit project name(s), details,
contact name(s), contact phone number(s), and relevant résumés for at least one bascule bridge
construction project within the past ten years.

1.0 GENERAL

Assume responsibility for operating the existing bridge(s) and the new bridge from the time
that the normal operating procedure is affected by construction activities until the new
control system is in place, complete and fully operable in its final form from the new
eastbound bridge control house, all westbound bridge preservation work is complete, and
all required training is complete and the final approved editions of all required manuals are
delivered. The contractor will also assume responsibility for routine greasing and
operational maintenance of the bascule mechanical equipment during this time. NCDOT
will maintain responsibility for other mechanical and electrical maintenance and any
repairs not the fault of the contractor.

Factors that are considered as affecting the normal operating procedure include: work on
the bridge machinery, work on the bridge electrical control system, work that affects the
traffic gates, any work that affects span balance, contractor staff, materials and/or
equipment on or in the bascule piers or interfering with the bridge operator’s view of
roadway or waterway traffic.

During this period of Contractor-supervised operation, provide at least one operator at the
bridge at all times (24 hours a day, seven days a week) as required by the United Sates
Coast Guard regulations for this specific bridge location. The Contractor is required to
provide a sufficient number of qualified personnel to accomplish this work and still
accommodate employee leave and absenteeism: The Department will provide on the job
training to the Contractor and Bridge Operators for a maximum of twenty (20) week days
on a schedule approved by the Engineer. Training may take place on any shift. All costs
associated with this training shall be the responsibility of the Contractor.

Training of successive bridge operators will be the responsibility of the Contractor. The
Contractor shall insure that all bridge operators are trained in the performance of their
duties and are certified by the Bridge Maintenance Supervisor.

Requirements for certification of a bridge operator are as follows:
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A. Complete reading of the Bridge Operators Manual.

B. Demonstrate ability to operate the bridge and express knowledge of the

operation to the Bridge Maintenance Supervisor.

C. Complete4 hours of instruction by Bridge Maintenance Electricians.

D. Complete 80 hours of instruction by other operators or the Supervisor,
to include a minimum of 10 openings per shift.

E. Complete check-off on normal and emergency procedures.

F. Complete 16 hours of General Safety Training as listed in Bridge

Operator’s Manual Part 1, Page 2(a). N.C. Department of Transportation
will provide initial training. Any additional training will be the
responsibility of the Contractor.

Provide any adjustments or corrections required during this period of Contractor-
supervised operation at no additional cost.

2.0 CONTRACTOR-SUPERVISED BRIDGE OPERATION

In addition to the formal training sessions required elsewhere by these Special Provisions,
provide a minimum of two men to supervise the operation of the bridge for a period of 14
consecutive calendar days (24 hours a day) after the Department has taken over operation
of the lift span; and for an additional 14-day period (24 hours a day), provide one man.
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These men shall be able to operate the bridge, to supervise its operation, and to make any
adjustments or corrections that may be required in the mechanical or electrical equipment
of the bridge. They shall also further instruct and qualify the employees of the Department
in the operation of the bridge.Provide any adjustments or corrections required during the
two 14-day periods at no additional cost.

3.0 MAINTENANCE AND ADJUSTMENTS

Maintain, and provide any required adjustments and/or corrections to, all work during
construction, and until all required training and the periods of Contractor-supervised lift
span operation are complete.

4.0 MEASUREMENT AND PAYMENT

Compliance with the requirements of this Special Provision is considered incidental to the
overall project; no measurement or direct payment will be made for any materials, labor, or
incidental costs related to compliance with these requirements. Compliance with the
requirements of this Special Provision is not considered to be a basis for partial payment
against any item.

Remove the existing bascule structure as shown in the plans, including all existing tremie
concrete and piles. Also remove the existing fender system in two phases as described in the
Suggested Construction Sequence in the plans. Total costs associated with cofferdams are
included with this pay item. Provide protection of the existing and new structures against ship
collision at all times during construction. Upon removal, the wedges may be salvaged at the
direction of Mr. Randy Williams (252)-340-1173. If salvaged, the wedges shall be stored on site
and three (3) days notice given to Mr. Williams for him to pick up.

Perform this work in accordance with 2006 Standard Specifications Section 402 — Removal of
Existing Structures and as modified herein.

Revise the 2006 Standard Specifications as follows:
Page 4-4, Article 402-3 Measurement and Payment, add the following to the list of pay items:

Pay Item Pay Unit
Removal of Existing Bascule Structure at Sta. 15+25.75 -L1- Lump Sum

Remove the existing Control House at Pier 1 as shown in the plans, in accordance with the 2006
Standard Specifications Section 402 — Removal of Existing Structures, and as modified herein.
Upobn removal, the generator unit shall be salvaged from the Control House and remain the
property of the North Carolina Department of Transportation. The generator unit shall be
removed carefully and without damage. It shall be stored on site and protected from rain. When
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the unit is ready to be picked-up by the Department, give three (3) days notice to Mr. Randy
Williams (252)-340-1173.

Revise the 2006 Standard Specifications as follows:

Page 4-2, Article 402-2 Removal of Existing Structure, Subarticle 402-2(A) General, add the
following at the end of the first paragraph: There may be asbestos-containing materials in the
existing Control House. Comply with all Federal, State, and local asbestos regulations.

Asbestos abatement for the removal of the existing Control House will be performed by the
Department. Coordinate with the Engineer to schedule this work upon transfer of operational
control to the proposed Control House. Make the site available and cooperate with the Asbestos
Abatement Contractor. Upon completion of abatement by the Department, continue with

removal per the plans. Make no claim for delay due to the Department's performance of
Asbestos Abatement.

Page 4-3, Article 402-3, Measurement and Payment, add the following at the end of the first
paragraph:

Asbestos abatement will be performed by the Department and is not included with this item.

Page 4-4, Article 402-3 Measurement and Payment, add the following to the list of pay items:

Pay Item Pay Unit
Removal of Portion of Existing Bascule Structure at

Sta. 15+25.75 -L2- Lump Sum
CONCRETE STRUCTURES

Revise the 2006 Standard Specifications as follows:
Page 4-16, Article 420-2 Materials, add the following to the list of materials:

Item Section
Sand Lightweight Concrete See Special Provision for Sand Lightweight Concrete

Page 4-23, Article 420-3 Falsework and Forms, add the following as a new item after
420-3(E)(3):

(F) Sidewalk Void Filler

Provide styrofoam void filler as detailed in the plans. Use styrofoam conforming to Type
V of ASTM C578 or approved equal.

Adhere styrofoam to the form pan using adhesive. Use adhesive that is compatible with the
styrofoam material so as not to cause the styrofoam to decompose.

Do not use duct tape to hold the styrofoam in place.
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Replace styrofoam that is damaged during placement of the reinforcing steel.

Page 10-51, Article 1014-2 Coarse Aggregate, Subarticle (E)(1) General, add the following
as the second sentence:

Use No. 78M coarse aggregate in portland cement concrete around the trunnion columns.

Page 4-42, Article 420-21 Measurement and Payment, add the following at the end of the
fourth paragraph:

The studded weldment located at the joint between the fixed span and the bascule span is not
included with this item.

Page 4-43, Article 420-21 Measurement and Payment, add the following after the first
paragraph:

All concrete within the Control House will be included with this item.

Page 4-43, Article 420-21 Measurement and Payment, add the following to the list of pay
items:

Pay Item Pay Unit
Class AA Concrete Cubic Yard
Sand Lightweight Concrete Cubic Yard
Class S Concrete (Seal) Cubic Yard
STEEL STRUCTURES

Revise the 2006 Standard Specifications as follows:
Page 4-53, Article 440-1 Description, add the following as the fourth paragraph:
Furnish, fabricate, and erect structural steel for the movable bascule span.

Page 4-61, Article 440-10 Measurement and Payment, add the following after the fifth
paragraph:

Separate payment will not be made for furnishing, fabricating, and erecting structural steel for
the movable bascule span. All costs will be included in the bid price for the pay item “Structural
Steel,” unless noted otherwise herein.

Page 10-118, Article 1072-4 Shapes, Plates, Bars, and Sheets, replace the first sentence with
the following:

Use shapes, plates, bars, and sheets meeting the requirements of AASHTO M270 Grade 50
unless otherwise required by the contract.
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Page 10-119, Article 1072-6 Anchor Bolts, replace the second paragraph with the following:

Provide anchor bolts for bearing plate assemblies meeting the requirements of ASTM A449
unless otherwise stated herein or in the plans.

Page 10-119, Article 1072-6 Anchor Bolts, insert the following after the second paragraph:

Provide stainless steel anchor rods for the machinery grillages meeting the requirements of
ASTM A193, Grade B8M, Class 2. Provide a rough-turned surface to remove mill scale, thus
resulting in a round bar. Cut or roll the external threads on the rods using the Unified 8-Thread
Series, 8 UN-2A, dimensioning as indicated in ANSI B1.1. Produce a rounded thread root and
rounded thread crest, so as not to leave notches in the surface of the material.

Provide nonmetallic washers for the machinery grillage anchor rods that are composed of glass-
reinforced nylon resin or other approved, with a minimum of 33% glass loading, a minimum
elastic modulus of 1,000,000 psi, and a minimum tensile strength of 20,000 psi.

Provide nonmetallic sleeves for the machinery grillage anchor rods that are composed of cold-
applied heavy-duty vinyl, moisture-resistant insulating tape. Ensure that the rods are covered
adequately with the tape so that the stainless steel does not contact the carbon steel.

Provide stainless steel plate washers for the machinery grillage anchor rods meeting the
requirements of ASTM A240, Type 316, with a thickness of 0.1 to 0.18”.

Provide stainless steel heavy hex nuts for the machinery grillage anchor rods meeting the
requirements of ASTM A194, Grade 8M.

Provide stainless steel self-locking nuts, jam nut system, or approved equal for the machinery
grillage anchor rods meeting the requirements of ASTM A194, Grade 8M.

Lubricate the internal threads of the stainless steel nuts and external threads of the stainless steel
anchor rods with an anti-galling lubricant. Use a lubricant that is primarily composed of
molybdenum disulfide (moly or MoS,), graphite, mica, or talc. Apply lubricant at the point of
assembly.

BRIDGE RAILING

Revise the 2006 Standard Specifications as follows:

Page 4-85, Article 460-2 Materials, delete the following from the list of items:

Item Section
Galvanized-Steel Rait 10745

Page 4-85, Article 460-2 Materials, add the following to the list of items:
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Item Section
Sand Lightweight Concrete See Special Provision for Sand Lightweight Concrete

Page 4-85, Article 460-3 Construction Methods, Subarticle 460-3(A) Metal Rail, replace the
first sentence with the following:

Use aluminum rail on all structures on the project on which metal rail is required.

Page 4-87, Article 460-4 Measurement and Payment, add the following to the list of pay
items:

Pay Item Pay Unit
1’-0” X 1°’-6” Concrete Parapet (Sand Ltwt) Linear Foot
CLASS S CONCRETE

Revise the 2006 Standard Specifications as follows:

Page 10-5, Article 1000-4 Portland Cement Concrete for Structures and Incidental
Construction, Subarticle 1000-4(B) Air Entrainment, add the following after the first
paragraph:

Do not vibrate or air entrain Class S concrete.

Page 10-6, Article 1000-4 Portland Cement Concrete for Structures and Incidental
Construction, Table 1000-1, add the following to the table:

C1aSS OF CONCTOLE .....ccererrreererecseressessssssssassesssssssssssssesssassesssasonsassassssnsncs
Minimum Compressive Strength at 28 days, Psi .........ccceueereenee 3000
Maximum Water-Cement Ratio
Air-Entrained Concrete, Rounded Aggregate..........cceervrvererernnnnns -
Air-Entrained Concrete, Angular Aggregate ...........cvveerienuesnsncne
Non Air-Entrained Concrete, Rounded Aggregate................... 0. 550
Non Air-Entrained Concrete, Angular Aggregate ..........c.eeuuen. 0.594
Consistency Max. Slump, Inches
VIBIALEA......cceereerrrerererenesernmsssssensesnssssssnsesesssssssssssssssncassssasassssesnane -
NOD-VIBIALEd .....ccorvreerererrrrrrrennerecesnsecsssssnesssssssssssssssssssesssseasaesnes 6-8
Min. Cement Content, Lbs/Yd?
VIBIALEA. .. .ceereeeeecrnrueceerressesssnesessssnsssssssnsssssesassssessessesssnessssasaneseses -
NOD-VIbIAted .......ccveernnecrnreneniransissssenmansesssisssssssssssmssesesssasassassens 640

®  provide mix with laboratory test results of compressive strength at 28 days
of at least 4000 psi for laboratory trial batches. If the combination of
concrete materials proposed for use will not provide the required
laboratory compressive strength, the total cementitious material may be
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increased not to exceed 640 Ibs. per cubic yard with the approval of the
engineer and at no cost to the Department.

Page 10-7, Article 1000-4 Portland Cement Concrete for Structures and Incidental
Construction, Subarticle 1000-4(D) Temperature Requirements, add the following after the
second paragraph:

For Class S concrete, the concrete temperature at the time of placing shall be not less than 40

degrees F nor more than 75 degree F. Do not deposit Class S concrete under water when the
water temperature at the surface is less than 35 degrees F.

Page 10-7, Article 1000-4 Portland Cement Concrete for Structures and Incidental

Construction, Subarticle 1000-4(E) Elapsed Time for Placing Concrete, add the following
after the second paragraph:

Place Class S concrete before the time between adding the mixing water to the mix and placing
the concrete in the forms does not exceed one hour and forty-five minutes.

Page 10-8, Article 1000-4 Portland Cement Concrete for Structures and Incidental

Construction, Subarticle 1000-4(F) Use of Set Retarding Admixtures, add the following after
the second paragraph:

For Class S concrete, use an approved set-retarding water-reducing admixture.

Page 10-9, Article 1000-4 Portland Cement Concrete for Structures and Incidental
Construction, Subarticle 1000-4(I) Use of Fly Ash, add the following after the first paragraph:

For Class S concrete, use fly ash in the amount of 25-30 percent by weight of the total
cementitious material (Portland cement plus fly ash).

Page 10-9, Article 1000-4 Portland Cement Concrete for Structures and Incidental
Construction, Subarticle 1000-4(J) Use of Ground Granulated Blast Furnace Slag, add the

following after the first paragraph:

Do not use granulated blast furnace slag in Class S concrete.
STEEL PIPE PILES

Revise the 2006 Standard Specifications as follows:

Page 10-215, Article 1084-1 Bearing Piles, Subarticle 1084-1(B) Steel Bearing Piles, Item (2)
Steel Pipe Piles, add the following after the first paragraph:

Pipe fabricated with spiral welds is permitted. Use continuous welds to splice the pile. Do not
locate transverse splices within 5 feet of the normal water level. Provide chill rings at transverse
splice locations for backing of welds.
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STEEL GRID DECK

1.0 DESCRIPTION

This work involves the installation of the new steel grid deck of the open type and
partially-filled type on the bascule spans as indicated in the plans.

2.0 MATERIALS

Steel grid deck — Fabricate steel grid deck from ASTM A709 Gr. 50 or ASTM AS572 Gr. 50
and in conformance with Section 1072 and the details provided in the plans. Provide steel
grid deck meeting the following minimum section moduli for the steel only: Sip = 4.98
in*/ft and Spo = 7.68 in*/ft.

Provide welded studs for skid resistance on the open steel grid deck, as shown in the plans.
Provide traction grooves on top surfaces of the open steel grid deck elements indicated in
the plans with a pattern of 1 inch center-to-center (max.), where possible. Provide an open
steel grid deck with a skid resistance number (SN) of 53 at 40 mph when tested uncoated
and without welded studs in accordance with ASTM E274.

Galvanize in accordance with ASTM A123. Repair any defects in galvanizing in

accordance with ASTM A780. Do not use materials containing aluminum to restore
defective areas.

Metal form pans — Provide vertical steel sheet metal form pans that conform to the latest
specification of ASTM A366 or A1011. Provide bottom sheet metal form pans of
galvanized metal conforming to ASTM A653.
Concrete — Sand lightweight concrete in accordance with the Special Provision for Sand
Lightweight Concrete, except use a maximum coarse aggregate that does not exceed 3/8”
in size.
3.0 QUALITY ASSURANCE

Use manufacturer of steel grid deck conforming to the following:

1. Current member of the Bridge Grid Flooring Manufacturers Association (BGFMA).

2. American Institute of Steel Construction (AISC) certification for Simple Steel
Bridge Structures (SBR).

3. AASHTO/AWS D1.5 Bridge Welding Code.
4. Provide AWS certified welding inspector during manufacturing.
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4.0

5.0

6.0

SUBMITTALS

Within 10 days after the contract is awarded, notify the Engineer of the name, address,

telephone number, and contact person of the steel grid fabricator of all deck panels to be
manufactured, supplied, and installed.

Prior to beginning fabrication, submit shop drawings showing product detail, concrete mix
design, bridge deck layout, dimensions, joining details including cross-section, fastening
details, adjacent construction interface, and all other fabrication and installation details for
approval. Perform field measurements prior to preparation of the shop drawings.

STORAGE AND HANDLING

Deliver the steel grid deck to the job site free of any defects and bearing proper identifying
marks.

Store steel grid deck at the bridge site above ground in a dry, protected, and well-ventilated
area. Keep steel grid deck free from dirt, grease, other foreign matter, and corrosion.
Support steel grid deck and materials on platforms, skids, or other supports to maintain any
fabrication camber and/or design flatness and to prevent distortion.

Do not overstress the steel grid deck units during lifting and assembly. Submit lifting
locations and lifting procedures for review and approval by the Engineer. Avoid twisting
or bending of the steel grid deck in the weak (perpendicular to the main bar) direction. Do
not lift the steel grid deck from the cross bars, distribution bars, or supplemental bars.

FABRICATION AND INSTALLATION

Perform welding in conformance with established grid industry practice, including the
permitted use of Gas Metal Arc Welding (MIG). Approve weld qualification and weld
procedures in conformance with AWS D1.5 prior to steel grid deck fabrication. Use
electrodes that are compatible with the steel used for the grid deck.

Fabricate steel grid deck in accordance with the BGFMA shop practices. Fabricate the
steel grid deck in accordance with the most recent version of BGFMA TS-01, “Fabrication
Tolerances for Grid Decks”, published by the BGFMA.

Assemble the steel grid deck such that the tops of all elements are in the same plane.
Notching (other than traction grooves) of the main bar top flange is not permitted.
Notching the bottom of the cross bar or substitution of a rectangular pattered grid is not
permitted. Weld the steel grid deck at all intersections.

For the partially-filled steel grid deck, install vertical steel sheet metal form pans in the grid
prior to galvanizing. Install bottom sheet metal form pans after galvanizing and fit metal
forms tightly to retain the concrete and prevent excessive leakage. Protect all sheet metal
form pans during shipment and store to retain their shape until grid deck installation.
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Install the steel grid deck in accordance with the plans, specifications, approved shop
drawings, manufacturer’s installation standards, and the most recent version of BGFMA
TS-02, “Installation Tolerances and Guidelines for Open Grid Decks,” or BGFMA TS-03,
“Installation Tolerances and Guidelines for Grid Reinforced Concrete Bridge Decks,”
published by the BGFMA.

Field-assemble multiple panels of the steel grid deck for proper fit before welding the grid
deck to the supports. Place the steel grid deck panels on the structure with careful

consideration given to the alignment of each adjacent panel. Measure from fixed points to
avoid cumulative error.

Ensure that steel grid deck panels are straight prior to installation. If straightening is
required, use methods that will not injure the metal and are approved by the Engineer.
Obtain the Engineer’s approval prior to commencing straightening.

Connect the steel grid deck to the steel supports by welding as indicated in the plans and in
conformance with the manufacturer’s recommendations. Before any welding is performed,
load or clamp the steel grid deck to make a tight joint with full bearing.

Repair all welds and areas of galvanizing damaged during the installation of the steel grid
deck in accordance with Section 1076.

Place, cure, and finish concrete in accordance with 2006 Standard Specifications Section
420 — Concrete Structures. If the concrete is cast-in-place, do not place concrete until steel
grid deck is secured in the proper position on the bridge.

During concrete placement, thoroughly clean any concrete seepage around the metal forms
or on the structural steel with a high pressure water hose prior to setting of the concrete.
Do not disturb the metal forms with the high pressure water stream.

Consolidate concrete by vibrating the steel grid deck. Submit the vibrating device and the
manner of operation to the Engineer for review and approval.

Remove and repair all unsatisfactory concrete as directed by the Engineer.
7.0 MEASUREMENT AND PAYMENT

The open steel grid deck and partially-filled steel grid deck will be measured and paid for
at the contract unit price per square foot for “Open Steel Grid Deck” or “Partially-Filled
Grid Deck”, respectively. Such payment will be compensation for furnishing all material,
labor, tools, and equipment necessary to perform the work in accordance with the plans,
complete in place and accepted.

Cost of testing for skid resistance is also included with the item “Open Steel Grid Deck.”
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The cost for furnishing all material, labor, tools, and equipment necessary to provide the
removable deck panels as shown on the plans is included with the item “Open Steel Grid
Deck” or “Partially-Filled Steel Grid Deck”.

The steel plate under the sidewalk of the bascule span will not be measured and will be
considered incidental to the “Open Steel Grid Deck”.

The expansion dam at the midspan of the bascule span and the studded weldment at the
joint with the fixed span are not included with this item.

Payment will be made under:
Pay Item Pay Unit
Open Steel Grid Deck Square Foot
Partially-Filled Steel Grid Deck  Square Foot
ACCESS SYSTEM
1.0 DESCRIPTION

2.0

3.0

4.0

Furnish, fabricate, and install all fiberglass-reinforced plastic (FRP) items necessary for the
complete access system as indicated in the plans. Also included with this item are the
fabrication and installation of the floor access hatches in Pier 1 and Pier 6, installation of
ladder fall protection systems at Piers 1 and 2 at the locations indicated herein, installation
of stair nosing on all concrete staircases, and installation of doors in the bascule piers as
listed and described on the plans.

DEFINITIONS

Access System — The system of walkways, ladders, platforms, handrails, and any other
component with the primary purpose of providing access or safety for personnel during
inspection or maintenance. All components meeting these requirements and their
appurtenances constitute the access system, unless otherwise noted herein.

OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION (OSHA)

Provide an access system meeting the applicable requirements of the Occupational Safety
and Health Standards.

MATERIALS

Fiberglass-reinforced plastic (FRP) — Provide items composed of fiberglass reinforcement
and resin in accordance with the Special Provision for Fiberglass-reinforced Plastic (FRP)
Components.

Floor access hatches — Provide floor access hatches in accordance with the Special
Provision for Floor Access Hatches.
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Ladder fall protection system — Provide a system that consists of a cable sleeve that follows
the climber on a stainless steel cable during ascent or descent on the ladder, but locks in
place during the event of a fall. Provide a system that meets all applicable OSHA
requirements. Supply four full-body safety harnesses, carabineers, and safety sleeves.

Abrasive nosing — Provide abrasive nosing on concrete stairs that is composed of cast iron
or cast aluminum with a minimum thickness of 3/8”. Provide nosing with silicon carbide
abrasive and cross-hatching on the surface. Attach abrasive nosing to stairs using cast-in
anchors.

Threaded rod — ASTM A193, Type 316 Stainless Steel, Grade B§M.

Structural steel — In accordance with the 2006 Standard Specifications Section 440 — Steel
Structures, and as modified herein.

Adhesive anchors — In accordance with the 2006 Standard Specifications Section 420 —
Concrete Structures, the Special Provision for Adhesively Anchored Anchor Bolts or
Dowels, and these Special Provisions. Provide adhesive anchors that are suitable for
horizontal application, where required.

5.0 FABRICATION AND INSTALLATION

Fabricate and install the FRP access system in accordance with the Special Provision for
Fiberglass-reinforced Plastic (FRP) Components.

Fabricate and install the floor access hatches in accordance with the Special Provision for
Floor Access Hatches.

Install ladder fall protection systems at ladders that access the sump pumps on Piers 1 and 2
in accordance with manufacturer’s installation instructions. Connect the cable to the ladder
using brackets and cable guides as recommended by the manufacturer.

Install abrasive stair nosing on all concrete staircases on Piers 5 and 6 and in accordance
with the manufacturer’s written installation instructions.

6.0 MEASUREMENT AND PAYMENT

The access system will not be measured, but will be paid foron a lump sum basis.
Payment will include all costs associated with furnishing, fabricating, and erecting the
access system, including all FRP items, floor access hatches, ladder fall protection systems,
doors, and connecting hardware. All steel items and fasteners necessary for the support of
the Center Lock Maintenance Platform are also included with this item.

Concrete stairs are not included with this item.

Payment will be made under:

Pay Item Pay Unit
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Access System Lump Sum

FIBERGLASS-REINFORCED PLASTIC (FRP) COMPONENTS

100

2.0

3.0

DESCRIPTION

Furnish, fabricate, and install all fiberglass-reinforced plastic (FRP) items, with all
appurtenances, accessories, and incidentals necessary to produce a complete, operable, and
serviceable installation, and in accordance with the requirements of the contract documents.

SUBMITTALS

Furnish shop drawings of all fabricated FRP items and accessories in accordance with the
provisions of this Section.

Furnish manufacturer’s shop drawings clearly showing material sizes, types, styles, part or
catalog numbers, complete details for the fabrication and erection of components including,

but not limited to, location, lengths, type and sizes of fasteners, clip angles, member sizes,
and connection details.

Submit the manufacturer’s published literature including structural design data, structural
properties data, grating load/deflection tables, corrosion resistance tables, certificates of
compliance, test reports as applicable, concrete anchor systems and their allowable load
tables, and design calculations sealed by a Professional Engineer in the State of North
Carolina for systems not sized or designed in the contract documents.

Submit sample pieces of each item specified herein for acceptance by the Engineer as to
quality and color. Sample pieces shall be manufactured by the method to be used in the
Work.

QUALITY ASSURANCE

All FRP items to be provided under this item shall be furnished only by manufacturers
having a minimum of 10 years experience in the design and manufacture of similar
products and systems. Additionally, if requested, provide a record of at least 5 previous,
separate, similar successful installations in the last 5 years.

Provide a 3-year limited manufacturer’s warranty on all FRP products against defects in
material and workmanship.

Provide proof of certification to the ISO 9001:2000 standard.

Provide proof of certification from at least two other quality assurance programs for the
manufacturer’s facilities or products (UL, DNV, ABC, USCB, AARR).
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Provide proof, via independent testing less than six months old, that FRP materials

proposed as a solution do not contain heavy metals in amounts greater than that allowed by
current EPA requirements.

PRODUCT DELIVERY AND STORAGE

Deliver manufactured FRP materials in original, unbroken pallets, packages, containers, or
bundles bearing the label of the manufacturer. Crate or box adhesives, resins and their

catalysts and hardeners separately and noted as such to facilitate their movement to a dry
indoor storage facility.

Carefully handle all materials to prevent them from abrasion, cracking, chipping, twisting,
other deformations, and other types of damage. Store adhesives, resins and their catalysts
in dry indoor storage facilities between 70 and 85 degrees Fahrenheit until they are
required.

MATERIALS

Provide all FRP items furnished under this Section in qualities, quantities, properties,
arrangements and dimensions as necessary to meet the design requirements and dimensions
as specified in the Contract Documents.

(A) Molded FRP Grating
1. Manufacture

Grating shall be of a one piece molded construction with tops and bottoms of
bearing bars and cross bars in the same plane. Grating shall have a square mesh
pattern providing bidirectional strength. Reinforce grating with continuous rovings
of equal number of layers in each direction. The top layer of reinforcement shall be
no more than 1/8" below the top surface of the grating so as to provide maximum
stiffness and prevent resin chipping of unreinforced surfaces. Percentage of glass
(by weight) shall not exceed 35% so as to achieve maximum corrosion resistance,
and as required to maintain the structural requirements of the Contract.

After molding, no dry glass fibers shall be visible on any surface of bearing bars or
cross bars. All bars shall be smooth and uniform with no evidence of fiber
orientation irregularities, interlaminar voids, porosity, resin-rich or resin-starved
areas.

Grating bar intersections are to be filleted to a minimum radius of 1/16” to
eliminate local stress concentrations and the possibility of resin cracking at these
locations.

Provide resins that are isophthalic polyester, with chemical formulations as
necessary to provide the corrosion resistance, strength and other physical properties
as required.
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Fiberglass reinforcement shall be continuous roving in sufficient quantities as
needed by the application and/or physical properties required.

Finish all surfaces of FRP items and fabrications smooth, resin-rich, free of voids
and without dry spots, cracks, crazes or unreinforced areas. Cover all glass fibers
with resin to adequately protect against their exposure due to wear or weathering.

2. Non-slip Surfacing

Manufacture grating with a concave, meniscus profile on the top of each bar
providing maximum slip resistance.

3. Fire Rating

Grating shall be fire retardant with a tested flame spread rating of 25 or less when
tested in accordance with ASTM E84. Data performed only on the resin is not
acceptable.

Gratings shall also have tested burn time of less than 30 seconds and an extent of
burn rate of less than or equal to 10 millimeters per ASTM D635.

4. Corrosion Resistance

Manufacturer may be required to submit corrosion data from tests performed on
actual grating products in standard chemical environments. Corrosion resistance
data of the base resin from the manufacturer is not a true indicator of grating
product corrosion resistance and shall not be accepted. List the U.L. classification
if available for the grid configuration and surface specified.

5. Color
Dark gray.
6. Load/Deflection

Grating design loads shall be less than manufacturer’s published maximum
recommended loads. Determine maximum recommended loads by acoustic
emission testing. Design grating for a uniform load of 100 psf or concentrated load
of 300 Ib. Deflection is not to exceed 0.375” or L/D = 120, whichever is less.

Provide certification from the manufacturer that the stiffness of all panels
manufactured is never more than 2.5% below the published load-deflection values.

7. Measurements

Supply grating that meets the dimensional requirements and tolerances as shown or
specified. Provide and/or verify measurements in field for work fabricated to
conform to field conditions as required by grating manufacturer to complete the
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work. Determine correct size and locations of required holes or cutouts from field
dimensions before grating fabrication.

Layout

Each grating section shall be readily removable, except where indicated on plans.
Manufacturer to provide openings and holes where located on the contract
drawings. Grating openings which fit around protrusions (pipes, cables, machinery,
etc.) shall be discontinuous at approximately the centerline of opening so each
section of grating is readily removable.

Sealing

Coat all shop-fabricated grating cuts with vinyl ester resin to provide maximum
corrosion resistance. Coat all field-fabricated grating cuts in a similar manner and
in accordance with the manufacturer's instructions.

Hardware

Provide Type 316 stainless steel hold down clips and space at a maximum of four
feet apart with a minimum of four per piece of grating, or as recommended by the
manufacturer.

Molded Stair Treads

. Manufacture

Stair treads shall be of a one piece molded construction and shall have a rectangular
mesh pattern providing unidirectional strength in the tread span direction.
Reinforce treads with continuous rovings in each direction. The top layer of
reinforcement shall be no more than 1/8" below the top surface of the tread so as to
provide maximum stiffness and prevent resin chipping of unreinforced surfaces.
Percentage of glass (by weight) shall not exceed 35% so as to achieve maximum
corrosion resistance, and as required to maintain the structural requirements of the
Contract.

After molding, no dry glass fibers shall be visible on any surface of bearing bars or
cross bars. All bars shall be smooth and uniform with no evidence of fiber
orientation irregularities, interlaminar voids, porosity, resin-rich or resin-starved
areas.

Provide resins that are isophthalic polyester, with chemical formulations as
necessary to provide the corrosion resistance, strength, and other properties as
required.

Non slip Surfacing
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Manufacture stair treads with a concave, meniscus profile on the top of each bar
providing maximum slip resistance. Manufacture stair treads with a solid, molded
nosing gritted with an angular quartz grit that is integrally molded into the top
surface of the nosing area only.

3. Fire Rating

Stair treads shall be fire retardant with a tested flame spread rating of 25 or less
when tested in accordance with ASTM E84. Data performed only on the resin is not
acceptable.

4. Corrosion Resistance

Manufacturer may be required to submit corrosion data from tests performed on
actual stair tread products in standard chemical environments. Corrosion resistance
data of the base resin from the manufacturer is not a true indicator of stair tread
product corrosion resistance and shall not be accepted.

5. Color
Dark gray.
6. Load/Deflection

Stair treads shall meet manufacturer's published recommended loading and
deflection requirements.

Provide certification from the manufacturer that the stiffness of all panels
manufactured is never more than 2.5% below the published load-deflection values.

7. Measurements

Supply stair treads that meet the dimensional requirements and tolerances as shown
or specified. Provide and/or verify measurements in field for work fabricated to
conform to field conditions as required by stair tread manufacturer to complete the
work. Determine correct size and locations of required holes or cutouts from field
dimensions before fabrication.

8. Sealing

Coat all shop-fabricated stair tread cuts with vinyl ester resin to provide maximum
corrosion resistance. Coat all field-fabricated stair tread cuts in a similar manner in
accordance with the manufacturer's instructions.

9. Hardware
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Provide Type 316 stainless steel hold down clips and space at a maximum of four
feet apart with a minimum of four per piece of tread, or as recommended by the
manufacturer.
(C.) Pultruded Structural Shapes and Handrails

. Manufacture

Manufacture all structural shapes, posts, and handrails by the pultrusion process
with a glass content minimum of 45%, maximum of 55% by weight. Provide
structural shapes, posts and handrails that are composed of fiberglass reinforcement
and resin in qualities, quantities, properties, arrangements and dimensions as
necessary to meet the design requirements and dimensions as specified in the
Contract Documents.

Provide resins that are non-fire retardant isophthalic polyester with chemical
formulation necessary to provide the corrosion resistance, strength and other
physical properties as required.

Fiberglass reinforcement shall be a combination of continuous roving, continuous
strand mat, and surfacing veil in sufficient quantities as needed by the application
and/or physical properties required.

Finish all surfaces of FRP items and fabrications smooth, resin-rich, free of voids
and without dry spots, cracks, crazes or unreinforced areas. Cover all glass fibers
with resin to adequately protect against their exposure due to wear or weathering.

Ultraviolet Protection

Protect all pultruded structural shapes, posts, and handrails from ultraviolet (UV)
attack with 1) integral UV inhibitors in the resin and 2) a synthetic surfacing veil to
produce a resin-rich surface. For handrails used in exterior applications, also apply
an appropriate UV resistant coating to the top handrail only.

. Fire Rating

All fire retardant FRP products shall have a tested flame spread rating of 25 or less
per ASTM E84 Tunnel Test.

Mechanical Properties

Pultruded structural shapes, posts, and handrails are to have the minimum
longitudinal mechanical properties listed below:
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Property Method Value
Tensile Strength D638 30,000 psi
Tensile Modulus D638 2.5 x 10° psi
Flexural Strength D790 30,000 psi
Flexural Modulus D790 1.8 x 10° psi
Flexural Modulus (Full Section) N/A 2.8 x 10° psi
Short Beam Shear (Transverse) D2344 4,500 psi
Shear Modulus (Transverse) N/A 4.5 x 10° psi
Coefficient of Thermal Expansion | D696 | 4.4 x 10° in/in/°F
Flame Spread E84 25 or less
Measurements

Provide structural shapes supplied that meet the minimum dimensional
requirements as shown or specified. Provide and/or verify measurements in field
for work fabricated to conform to field conditions as required by manufacturer to
complete the work. Determine correct size and locations of required holes or coping
from field dimensions before structural shape fabrication.

Design Loads

The completed handrail installation shall meet the following load requirements with
a minimum factor of safety of 2.0:

Concentrated Load: 200 Ib applied in any direction at the top rail.
Uniform Load: 50 Ib/If of the top rail in any direction.
Loads are assumed not to act concurrently.

Color

All rails, posts, kickplates, and structural shapes are to be integrally pigmented dark
gray.

Sealing

Coat all shop-fabricated cuts or drilling with vinyl ester resin to provide maximum
corrosion resistance. Coat all field-fabricated cuts or drilling in a similar manner in
accordance with the manufacturer’s instructions.

Hardware

Provide Type 316 stainless steel bolts. Provide 18-8 stainless steel rivets.
Fabrication
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The handrail post/rail connection is to be fabricated such that the rails are unbroken
and continuous through the post without the use of packs or splices. The bottom rail
is to be installed through the post at a prepared hole made to fit the outside
dimensions of the rail. The top rail is to fit into a machined, u-shaped pocket formed
into top of the post such that the rail is located at the center of the post. All exposed
post corners are to be radiused to eliminate sharp edges. The rails are to be joined
to the post through a combination of bonding and riveting. No sharp, protruding

edges are to remain after assembly of the handrail. Spacing of the posts shall not
exceed 6'-0".

Do not use PVC or CPVC connectors as a load carrying component of the handrail
system.

Splicing

When required, splice rails using a 10" length of FRP square tube bonded and
riveted into place using epoxy adhesive and 18-8 stainless steel rivets.

Pultruded Ladders

. Manufacture

All ladder side rails, rungs, and ladder mounting brackets are to be FRP structural
shapes manufactured by the pultrusion process. Provide all structural shapes that
are composed of fiberglass reinforcement and resin in qualities, quantities,
properties, arrangements and dimensions as necessary to meet the design
requirements and dimensions as specified in the Contract Documents.

Provide resins that are isophthalic polyester with chemical formulation necessary to
provide the corrosion resistance, strength and other physical properties as required.

Fiberglass reinforcement shall be a combination of continuous roving, continuous
strand mat, bi-directional roving mat and surfacing veil in sufficient quantities as
needed by the application and/or physical properties required.

Finish all surfaces of FRP items and fabrications smooth, resin-rich, free of voids
and without dry spots, cracks, crazes or unreinforced areas. Cover all glass fibers
well with resin to protect against their exposure due to wear or weathering.

Ultraviolet Protection

Protect all pultruded ladder components from ultraviolet (UV) attack with 1)
integral UV inhibitors in the resin and 2) a synthetic surfacing veil to help produce a
resin rich surface. For ladders used in exterior applications, also apply an
appropriate UV resistant coating to all ladder components.

Fire Rating
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All fire retardant FRP products shall have a tested flame spread rating of 25 or less
per ASTM E84 Tunnel Test.

4. Fabrication

The rungs shall be circular pultruded structural shapes, continuously fluted to
provide a non-slip surface. Rungs that are gritted as a secondary operation are not
permitted. Fabricate ladder wall and floor mount from pultruded angles.

All rungs shall be both mechanically attached to the ladder with stainless steel rivets
and chemically bonded with epoxy.

All rungs shall penetrate the wall of the tube side rails and shall be connected to the
rails with both epoxy and rivets to provide both a chemical and mechanical lock,
respectively.

Ladders shall be fully shop-assembled.
5. Color

All ladder components, including wall and floor mount brackets, are to be integrally
pigmented dark gray.

6. Mechanical Properties

Pultruded structural shapes used in the ladder system are to have the minimum
longitudinal mechanical properties listed below:

ASTM
Property Method Value

Tensile Strength D638 30,000 psi
Tensile Modulus D638 2.5x 10° psi
Flexural Strength D790 30,000 psi
Flexural Modulus D790 1.8 x 10° psi
Flexural Modulus (Full Section) N/A 2.8 x 10° psi
Short Beam Shear (Transverse) D2344 4,500 psi
Shear Modulus (Transverse) N/A 4.5x 10’ psi
Coefficient of Thermal Expansion D696 4.4 x 107 in/in/°F
Flame Spread E84 25 or less

7. Sealing

Coat all shop-fabricated cuts with vinyl ester resin to provide maximum corrosion
resistance. Coat all field-fabricated cuts in a similar manner in accordance with the
manufacturer’s instructions.
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8. Hardware
Provide Type 316 stainless steel bolts for attaching wall brackets to the ladder.

Provide Type 316 stainless steel for all fasteners to be used in the ladder system.
Provide 18-8 stainless steel rivets.

6.0 INSPECTION

Provide a smooth finish (except for grit top surfaces) and that is as free, as commercially
possible, from visual defects such as foreign inclusions, delamination, blisters, resin burns,
air bubbles and pits.

7.0 INSTALLATION

Install all FRP components in accordance with the manufacturer’s instructions. Follow
manufacturer's instructions when cutting or drilling fiberglass products or using resin
products. Provide adequate ventilation.

Fasten grating panels securely in place with hold down fasteners as specified herein.
FLOOR ACCESS HATCHES

1.0 DESCRIPTION

This work is furnishing and installing the floor access hatches in Pier 1 and Pier 6.
2.0 MATERIALS

Provide a floor access hatch that is pre-assembled from the manufacturer, highly corrosion
resistant, and not affected by temperature.

Cover — 1/4” minimum aluminum diamond pattern. Reinforce cover to support AASHTO
H20 wheel loading with a maximum deflection of 1/1 50" of the span. If requested, submit
design calculations to the Engineer for review and approval. Equip cover with a hold-open
arm which automatically locks the cover in the open position.

Frame — 1/4” minimum extruded aluminum channel frame with bend down anchor tabs
around the perimeter.

Hinges — Heavy forged Type 316 stainless steel hinges, each having a minimum 1/4”
diameter Type 316 stainless steel pin. Provide hinges that are specifically designed for
horizontal installation. Fasten hinges to the frame using tamperproof Type 316 stainless
steel bolts and locknuts.

Lifting mechanisms — Type 316 stainless steel springs and spring tubes. Provide the
required number and size of compression spring operators enclosed in telescopic tubes to
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provide smooth, easy, and controlled cover operation throughout the entire arc of opening
and to act as a check in retarding downward motion of the cover when closing.

Hardware — Type 316 stainless steel. Mount a Type 316 stainless steel slam lock with
fixed handle on the underside of the cover. Provide a removable exterior turn/lift handle
with a spring-loaded ball detent to open the cover and a flush, gasketed, removable screw
plug to protect the latch release.

Finishes — Mill finish aluminum with bituminous coating applied to the exterior of the
frame.

WARRANTY

Provide a manufacturer’s warranty against defects in material and workmanship that is a
minimum of 25 years from the date of purchase.

CONSTRUCTION

Submit shop drawings for review and approval to the Engineer prior to fabrication. Include
all profiles, accessories, dimensions and locations on the shop drawings.

Check as-built conditions and verify the accuracy of the details to the fit the application
prior to fabrication.

Store materials in a dry, protected, and well-ventilated area.
Prior to installation, verify that the substrate is dry, clean, and free of foreign matter.
Install floor access hatch in accordance with the manufacturer’s recommendations.

1 '0

2.0

DESCRIPTION

This work includes patching the slab, placing a barrier, placing a grout pad for handrailing,
and constructing a concrete wall on Pier 1 as indicated in the plans.

MATERIALS
Grout — See Project Special Provision for Grout for Structures.

Barrier — Three bar metal rail. In accordance with the 2006 Standard Specifications
Section 460 — Bridge Railing, and as modified herein.

Concrete — Class AA concrete in accordance with the 2006 Standard Specifications Section
420 — Concrete Structures, and as modified herein.
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Reinforcing steel — In accordance with the 2006 Standard Specifications Section 420 —
Concrete Structures, and as modified herein.

Anchor bolts — See plans.

Nuts and washers — In accordance with the 2006 Standard Specifications Section 440 —
Steel Structures, and as modified herein.

CONSTRUCTION

Patch any surface irregularities or holes in the slab due to the removal of the existing
Control House.

Construct grout pad and concrete wall in accordance with the 2006 Standard Specifications
Section 420 — Concrete Structures.

MEASUREMENT AND PAYMENT

“Rehabilitation of Pier 1” will not be measured, but will be paid for on a lump sum basis.
Such payment will be compensation for furnishing all material, labor, tools, and equipment
necessary for performing the work complete in place and accepted.

The fabrication and installation of the FRP handrailing, FRP fender access, and the floor

access hatch at Pier 1 are not included with this item. See Special Provision for Access
System.

Payment will be made under:
Pay Item Pay Unit
Rehabilitation of Pier 1 Lump Sum
COUNTERWEIGHTS
1.0 DESCRIPTION

2.0

This work includes furnishing, fabricating, painting, transporting, and erecting the bascule
span counterweights and balance bars.

MATERIALS

Use materials in accordance with the 2006 Standard Specifications Section 420 — Concrete
Structures, Section 440 — Steel Structures, and as modified by these Special Provisions.

Balance bars — ASTM A36. Galvanize balance bars in accordance with ASTM A123.

Steel ballast — Use steel ballast within the counterweight at locations indicated in the plans.
Provide weights of steel ballast in accordance with the weights indicated in the plans.
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Provide steel ballast that may or may not conform to a specific classification, but has a unit
weight of 490 pcf. Steel produced during continuous casting between the end of one heat
of steel and the start of the pouring of the next heat may be used. This steel, referred to as
transition steel, is a mixture of two types of steel chemistry.

Clean steel ballast of oil and grease, but do not apply paint coating to steel.
Tie rods — ASTM F1554, Gr. 55.

Neoprene gasket — ASTM D2000 with a durometer hardness of 40 or approved equal.
Resistant to salt, water, and deformation under compression. Adhere gasket using adhesive
approved by the manufacturer.

Dense styrofoam - Type V of ASTM C578 or approved equal.
CALCULATIONS

Prepare calculations showing required dimensions and weight of the counterweight based
on center of gravity calculations as specified in the Special Provision for New Eastbound
Bridge Span Balance. Submit calculations to the Engineer for review and approval,
including summarized tabulations showing the total quantity, estimated unit weight, and
total weight for each material. Revise these estimates based on the scale weights of all

components of each bascule span. Submit the supplemental summarized tabulations to the
Engineer for review and approval.

Prior to preparing the balance calculations, cast five test blocks of materials to be used in
the counterweights. Each test block shall have a volume of one cubic foot. Prepare and cure
test blocks as specified for permanent concrete. Carefully measure and weigh these blocks
immediately after casting and again 28 days later. Estimate the unit weight from these
measurements.

Verify the unit weight of concrete actually placed in the counterweight by two test blocks
made at intervals during the placement of the concrete for each counterweight. Weigh each
block promptly after being made and compare the weight to the original test blocks to
estimate the resulting unit weight when seasoned, and the need for adjusting the total
volume or unit weight of concrete to be placed in the counterweight. If weight adjustments
are required for the counterweight, submit the method for adding or removing weight to the
Engineer for review and approval.

Perform counterweight calculations assuming that the pockets are filled with the number of
balance bars specified on the plans.

FABRICATION AND INSTALLATION

Place counterweight concrete in lifts that are 2’ deep for the first lift and a maximum of

4’-6” deep for subsequent lifts. Cure each lift of concrete for five calendar days prior to the
placement of the next lift of concrete.
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Paint the exposed surfaces of the counterweight boxes, including the interior surfaces of the
counterweight pockets, with the same system that is used on the rest of the bridge.

Store and arrange unused balance bars on dunnage at the designated areas indicated on the
plans.

MEASUREMENT AND PAYMENT

The counterweights will be measured and paid for at the contract unit price per each for
“Counterweights.” Such payment will be full compensation for furnishing all material,
labor, tools and equipment necessary for performing this work complete in place and
accepted.

Payment for the balance bars will be at the contract unit price per each for “Balance Bars”.
Such payment will be compensation for furnishing all material, labor, tools, and equipment
necessary for performing the work complete in place and accepted.

Payment for the balancing of the counterweights and bascule span is not included with this
item. See the Special Provision for Span Balancing.

Payment will be made under:

Pay Item Pay Unit
Counterweights Each
Balance Bars Each

FENDER SYSTEM

1 .0

2.0

DESCRIPTION

This work includes the construction of the fender system in accordance with these

specifications and in conformity with the lines, grades and locations shown on the plans or
as authorized by the Engineer.

MATERIALS

Steel pipe piles — Provide steel pipe piles conforming to the 2006 Standard Specifications
Section 1084 — Piles, the Project Special Provision for Piles, and the Special Provision for
Steel Pipe Piles and with a minimum of 0.20% copper added.

Metallize the exterior of the steel pipe piles with aluminum in accordance with the plans
and the Special Provision for Thermal Sprayed Coatings (Metallization).

Sand and gravel fill — Provide a one-to-one mixture of fine and coarse aggregate
conforming to the requirements of the 2006 Standard Specifications Section 1014 —
Aggregate for Portland Cement Concrete. A fill consisting solely of fine aggregate may be
substituted with the Engineer’s approval and at no additional cost.
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Structural steel — In accordance with the 2006 Standard Specifications Section 440 — Steel
Structures and as modified by these Special Provisions. Metallize the walers in accordance
with the Special Provision for Thermal Sprayed Coatings.

Concrete — In accordance with the 2006 Standard Specifications Section 420 — Concrete
Structures and as modified by these Special Provisions.

Composite rubbing strips — Ultra-high molecular weight (UHMW) polyethylene,
crosslinked UHMW resin, averaging 3.1 million — 6 million molecular weight, in full
compliance with ASTM D4020 and UV stabilized with 2-1/2 percent carbon black and/or
chemical stabilizer, conforming to the following specifications:

Property Test Method Acceptance Value
Ultimate Tensile Strength ASTM D638 5,000 psi minimum
Elongation at Break ASTM D638 400 percent
Hardness ASTM D2240 65 Shore D
Abrasion (Steel = 100) Sand Slurry 10-16
1zod Impact ASTM D256A no break
Coefficient of Friction ASTM D1894 0.20 max

Predrill holes in the rubbing strips so that bolt heads will be recessed a minimum of 1/2"
below the surface of the rubbing strip. Provide oversized or slotted holes and gaps in the
rubbing strips to account for differential thermal expansion.

Bolts — Stainless steel bolts conforming to ASTM A193, Class 2, Grade BS.

Nuts — Stainless steel nuts conforming to ASTM A194, Grade 6.

Washers — Type 316 stainless steel, 5/16” thick.

CONSTRUCTION DETAILS

Install pipe piles in accordance with the Special Provision for Piles,

See plans for Suggested Construction Sequence.

MEASUREMENT AND PAYMENT

“Fender System” will not be measured, but will be paid for at the contract lump sum price,
as an acceptably completed unit. Payment includes full compensation for furnishing all
labor, materials, equipment, and incidentals necessary to provide the full and complete
fender system as described in the plans, Specifications, and these Special Provisions.

Payment will be made under:

Pay Item Pay Unit
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BASCULE SPAN — ADDITIONAL CONSTRUCTION REQUIREMENTS

1.0

2.0

3 .o

GENERAL

This work includes special erection and fabrication requirements for the bascule span.
FABRICATION

Camber the bascule girders for dead load and vertical curvature as specified on the plans.
Assemble each bascule leaf as a unit in the shop in its cambered position. Perform shop

assembly to ensure proper alignment and operation of the bascule span before placement on
the bascule pier.

Wherever shims are required, the nominal, or theoretical, thickness "t" shall be indicated.
Provide a stainless steel shim pack with a thickness equal to 2 times the nominal thickness
indicated and composed of the following material thickness: t, /2, t/4, ¥/8, t/16, etc. The
thickness of the material furnished shall be such that the total shim pack thickness can be
adjusted in increments of 1/32nd inch for machinery bases and structural parts that have
machined surfaces, or 1/16th inch for structural steel connections for parts not having
machined surfaces.

ERECTION

Submit complete erection procedures of proposed stages of construction, means of control,
and motive power to the Engineer for review and approval. Include estimated
displacements and deflections of steel work throughout each phase of erection and concrete
placement. Erect the leaves one leaf at a time and perform bolting as soon as practicable,
except as required for adjustment. See the Suggested Construction Sequence in the plans.

During periods when the bascule leaves are unbalanced, provide positive, sturdy supports,
shoring, and/or falsework to support the unbalanced loads and prevent against accidental
rotation. Secure the services of an engineer, registered in the State of North Carolina, to
design these supports for the entire unbalanced loads plus all additional loads resulting
from wind forces, temporary erection forces, accumulations of snow, ice or dirt, etc. Also
design supports for loads eccentric to the vertical axis of the member during all stages of
erection. Submit proposed shoring methods, signed and sealed by the Contractor’s
engineer, to the Engineer for review and approval. Assume responsibility to ensure that the
bascule leaves are adequately shored in a safe manner.

Keep ready at a convenient nearby location sufficient counterweight material to balance the
bridge leaves during the erection and at completion.
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Set all members and other parts which serve as supports or connections of the movable

parts or machinery to the tolerances shown on the plans or as called for in the Special
Provisions.

Monitor the deflection of the bascule girders during the placement of the concrete in the
counterweight. Maintain the shape of the counterweight steel box during placement of the

counterweight concrete so as not to allow bulges or distortion that would affect the final
balance or operation of the span.

Place and maintain all metal work set in concrete with care in exact alignment at the proper
elevation. Do not place concrete around such parts before they are firmly held in place by
proper temporary bracing and before the accuracy of the setting has been checked. Where
a grout bed is required, adjust and support the metal parts by means of leveling bolts.
Provide a grout bed made with an approved self-leveling, high strength non-shrink and
non-staining grout. Adjust all metal work to the satisfaction of the Engineer before being
set in concrete or mortar.

Ensure that the breaks in the floor are adjusted for smooth joints, proper alignments, and
clearances.

OPERATION

The first time the bascule leaf is moved, check all points of minimal clearance or possible
interference between the fixed and movable parts of the structure or as otherwise specified
on the plans. Assure that the bascule leaves are opened and closed in a safe manner.

Place the span in an operating condition and to the satisfaction of the Engineer upon its
final completion. Operate the span sufficiently to enable the Engineer to satisfactorily
conduct inspection of its operation. Repair or replace faulty or defective work at no
additional cost to the Owner.

BENEATH

GENERAL
Maintain navigational traffic on the Pasquotank River at all times during construction.

Maintain fully operational navigation lights on both bridges at all times during and after
construction.

Provide a minimum temporary horizontal clearance of 90°-0” with unlimited vertical
clearance at all times during construction, unless otherwise permitted by the authority
granting the permit.

Submit plans and calculations for review and approval for protecting traffic, as described
herein, at the above station before beginning work at this location. Have the plans and
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design calculations prepared, signed, and sealed by a Professional Engineer registered in
the State of North Carolina. The approval of the Engineer will not relieve the Contractor of
the responsibility for the safety of the method or equipment.

2.0 PROTECTION OF TRAFFIC

Protect traffic from any operation that affords the opportunity for construction materials,
equipment, tools, etc. to be dropped into the path of traffic beneath the structure. Based on
Contractor means and methods determine and clearly define all dead and live loads for this
system, which, at a minimum, shall be installed between beams or girders over any
navigation area where vessel traffic is maintained. Install the protective system before
beginning any construction operations over traffic. In addition, for these same areas, keep
the overhang falsework in place until after the concrete barrier rails have been poured.

3.0 BASIS OF PAYMENT

Separate payment will not be made for this item, but will be included with the various pay
items which require this work.

BIRD PROTECTION

1.0 DESCRIPTION

This work includes furnishing and erecting a bird repellent system to prevent bird access to
the areas indicated in the plans.

2.0 MATERIALS

Metal Screen — Provide Type 316 stainless steel expanded metal screen of size indicated in
the plans. Provide Type 316 stainless steel for all framing and stitching and connection
hardware.

Bird Spikes — Provide stainless steel bird spikes with pointed tips as manufactured by
Nixalite of America, Inc., Bird-B-Gone, Inc., Bird-X, Inc. or an approved equal. Provide
stainless steel or other corrosion-resistant material as recommended by the manufacturer
for all stitching and connection hardware.

Anchor bolts — Type 316 stainless steel anchor bolts. Adhesively anchor in accordance
with the 2006 Standard Specifications Section 420 — Concrete Structures, the Special
Provision for Adhesively Anchored Anchor Bolts or Dowels, and these Special Provisions.
Provide adhesive anchors that are suitable for horizontal application, where required.

3.0 FABRICATION AND INSTALLATION

Weld stainless steel in accordance with AWS D1.1 and AASHTO/AWS D1.5. Welding of
the metal screen or framing to the superstructure is not permitted.
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Grind smooth any burrs, nicks, projections or any rough portions of the metal screen prior
to installation. The finished metal screen will have no openings ex<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>