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SCOPE OF WORK ooy et GAE

E. N
This work shall consist of furnishing all labor, equipment, and materials to rehab{'fﬂmahe
existing tunnel, tunnel headwalls and wingwalls, to construct proposed soldier pile wall
wingwall extensions and to construct proposed aesthetic upgrades as directed in the plans.
Work includes: utility relocation, selective vegetation removal, removal of deteriorated
gunnite within the tunnel, shotcrete and epoxy resin injection repairs, applying graffiti-
resistant coating to tunnel barrel, removing existing fence along top of headwalls and
wingwalls, constructing luminaire support blocks and lighting system expansion coupler
block-outs, installing electrical lighting system, removing and replacing existing sidewalk,
excavating to top of existing wingwall footing to install anchored veneer, constructing
soldier pile wall wingwall extensions, constructing headwall corbel and veneer support
ledge along existing wingwalls (if used), installing anchored veneer, constructing coping,
installing safety fence, backfilling as directed by the Engineer, disposal of waste material,
and all incidental items necessary to complete the project as specified and shown on the

plans.
Work will be performed on existing tunnel at the following location:

1.) Buncombe County — US25 McDowell Street Tunnel under Victoria Road

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 sawing, chipping and painting 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 2012, except as otherwise specified

herein.

FALSEWORK AND FORMWORK (4-5-12)

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
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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.

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.

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.

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.. Submit the number of copies as called for by the contract.

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:

W.B.S. Element 39044.3.1 TIP No. U-4014
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Member | Member | Max. Overhang | Max. Slab Edge | Max. Screed %r:r:i?;lhf;n'
Type | Depth, Width, Thickness, Wheel Weight, Extensiong
(PCG) | (inches) (inches) (inches) (Ibs.) (inches) ,

I 36 39 14 2000 26
III 45 42 14 2000 35
1\% 54 45 14 2000 44
MBT 63 51 12 2000 50
MBT 72 55 12 1700 438

Overhang width is measured from the centerline of the girder to the edge of the
deck slab.

For Type I, 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 %4” from the edge of the top flange. Hanger
hardware and rods must have a minimum safe working load of 6,000 1bs.

The overhang bracket provided for the diagonal leg shall have a minimum safe
working load of 3,750 1Ibs. 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 %”.

W.B.S. Element 39044.3.1 TIP No. U-4014
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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.

Design falsework and formwork requiring submittals in accordance with the 1995
AASHTO 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. In 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
0to 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.

W.B.S. Element 39044.3.1 TIP No. U-4014
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Table 2.2A - Steady State Maximum Wind Speeds by Counties in North Carolina

25 YR 25YR 25YR

COUNTY (mph) COUNTY (mph) COUNTY (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

W.B.S. Element 39044.3.1
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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.

W.B.S. Element 39044.3.1 ~ TIP No.U-4014
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B. 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.

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.

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

SHOTCRETE REPAIRS (9-30-11)

GENERAL

The work covered by this Special Provision consists of removing deteriorated
concrete from the structure in accordance with the limits, depth and details shown on
the plans, described herein and as established by the Engineer. This work also
includes removing and disposing all loose debris, cleaning and repairing reinforcing
steel and applying shotcrete.

T W.B.S. Element 39044.3.1 ~ TIP No.U-4014
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The location and extent of repairs shown on the plans are general in nature. The
Engineer shall determine the extent of removal in the field based on an evaluation of
the condition of the exposed surfaces.

Any portion of the structure that is damaged from construction operations shall be
repaired to the Engineer’s satisfaction, at no extra cost to the Department.

MATERIAL REQUIREMENTS

Use prepackaged shotcrete conforming to the requirements of ASTM C1480, the

applicable sections of the Standard Specifications and the following:

(range in coulombs)

Test Description Test Method Age (Days) lig:‘jii::ien s
Silica Fume (%) ASTM C1240 | - 10 (Max.)
Water/Cementitious Materials Ratio - - 0.40 (Max.)
Air Content - As Shot (%) ASTM C231 - 4+1
Slump - As Shot (Range in inches) ASTM C143 - 2-3
Minimum Compressive Strength (psi) | ASTM C39 7 3,000

28 5,000
Minimum Bond Pull-off Strength (psi) | ASTM C1583 | 28 145
Rapid Chloride Permeability Tests ASTM C1202 | - 100 - 1000

Admixtures are not allowed unless approved by the Engineer. Store shotcrete in an
environment where temperatures remain above 40°F and less than 95°F

All equipment must operate in accordance with the manufacturer's specifications and

material must be placed within the recommended time.

QUALITY CONTROL

Qualification of Shotcrete Contractor

The shotcrete contractor shall provide proof of experience by submitting a
description of jobs similar in size and character that have been completed within
the last 5 years. The name, address and telephone number of references for the
submitted projects shall also be furnished.
documentation will result in the rejection of the proposed shotcrete contractor.

W.B.S. Element 39044.3.1
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Qualification of Nozzleman

The shotcrete contractor’s nozzleman shall be certified by the American Concrete
Institute (ACI). Submit proof of certification to the Engineer prior to beginning
repair work. The nozzleman shall maintain certification at all times while work is
being performed for the Department. Failure to provide and maintain certification
will result in the rejection of the proposed nozzleman.

TEMPORARY WORK PLATFORM

Prior to beginning any repair work, provide details for a sufficiently sized temporary
work platform at each repair location. Design steel members to meet the
requirements of the American Institute of Steel Construction Manual. Design timber
members in accordance with the “National Design Specification for Stress-Grade
Lumber and Its Fastenings” of the National Forest Products Association. Submit the
platform design and plans for review and approval. The design and plans shall be
sealed and signed by a North Carolina registered Professional Engineer. Do not
install the platform until the design and plans are approved. Drilling holes in the
superstructure for the purpose of attaching the platform is prohibited. Upon
completion of work, remove all anchorages in the substructure and repair the
substructure at no additional cost to the Department.

SURFACE PREPARATION

Prior to starting the repair operation, delineate all surfaces and areas assumed to be
deteriorated by visually examining and sounding the concrete surface with a hammer
or other approved method. The Engineer is the sole judge in determining the limits of
deterioration.

Prior to removal, introduce a shallow saw cut approximately /2” in depth around the
repair area at right angles to the concrete surface. Remove all deteriorated concrete to
sound concrete with a 17 Ib (maximum) pneumatic hammer with points that do not
exceed the width of the shank or with hand picks or chisels as directed by the
Engineer. Do not cut or remove the existing reinforcing steel. Unless specifically
directed by the Engineer, do not remove concrete deeper than 1 inch below the
reinforcing steel. If sound concrete is encountered before existing reinforcing steel is
exposed, repair the surface without removing additional concrete. If any reinforcing
steel is exposed remove the concrete to a minimum clearance of 1 inch around the

reinforcing steel.

Abrasive blast all exposed concrete surfaces and existing reinforcing steel in repair
areas to remove all debris, loose concrete, loose mortar, rust, scale, etc. Use a wire
brush to clean all exposed reinforcing steel. After sandblasting examine the
reinforcing steel to ensure at least 90% of the original diameter remains. If there is
more than 10% reduction in the rebar diameter, splice in and securely tie
supplemental reinforcing bars as directed by the Engineer.

Provide welded stainless wire fabric at each repair area larger than one square foot if
the depth of the repair exceeds 2 inches from the “As Built” outside face. Provide a
W.B.S. Element 39044.3.1 TIP No. U-4014
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minimum 4" x 4" - 12 gage stainless welded wire fabric unless otherwise shown on
the plans. Rigidly secure the welded wire fabric to existing steel or to */;¢" diameter
stainless hook fasteners adequately spaced to prevent sagging. Encase the welded
wire fabric in shotcrete a minimum depth of 1% inches.

The contractor has the option to use synthetic fiber reinforcement as an alternate to
welded wire fabric if attaching welded wire fabric is impractical or if approved by the
Engineer. Welded wire fabric and synthetic fiber reinforcement shall not be used in
the same repair area.

Thoroughly clean the repair area of all dirt, grease, oil or foreign matter, and remove
all loose or weakened material before applying shotcrete. Saturate the repair area
with clean water the day before applying shotcrete. Bring the wetted surface to a
saturated surface dry (SSD) condition prior to applying shotcrete and maintain this
condition until the application begins. Use a blowpipe to facilitate removal of free
surface water. Only oil-free compressed air is to be used in the blowpipe.

The time between removal of deteriorated concrete and applying shotcrete shall not
exceed 5 days. If the time allowance exceeds 5 days, prepare the surface at the
direction of the Engineer before applying shotcrete.

APPLICATION AND SURFACE FINISH

Apply shotcrete only when the surface temperature of the repair area is greater than
40°F and less than 95°F. Do not apply shotcrete to frosted surfaces. Maintain
shotcrete at a minimum temperature of 40°F for 3 days after placement.

Apply shotcrete in layers. The properties of the applied shotcrete determine the
proper thickness of each layer or lift.

The nozzleman should hold the nozzle 3 to 4 feet from the surface being covered in a
position that ensures the shotcrete strikes at right angles to the surface being covered
without excessive impact. The nozzleman shall maintain the water amount at a
practicable minimum, so the mix properly adheres to the repair area. Water content
should not become high enough to cause the mix to sag or fall from vertical or
inclined surfaces, or to separate in horizontal layers.

Use shooting wires or guide strips that do not entrap rebound sand. Use guide wires
to provide a positive means of checking the total thickness of the shotcrete applied.
Remove the guide wires prior to the final finish coat.

To avoid leaving sand pockets in the shotcrete, blow or rake off sand that rebounds
and does not fall clear of the work, or which collects in pockets in the work. Do not
reuse rebound material in the work.

If a work stoppage longer than 2 hours takes place on any shotcrete layer prior to the
time it has been built up to required thickness, saturate the area with clean water and
use a blowpipe as outlined previously, prior to continuing with the remaining
shotcrete course. Do not apply shotcrete to a dry surface.

W.B.S. Element 39044.3.1 TIP No. U-4014
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Finish all repaired areas, including chamfered edges, as close as practicable to their
original “As Built” dimensions and configuration. Provide a minimum 2" of cover
for reinforcing steel exposed during repair. Slightly build up and trim shotcrete to the
final surface by cutting with the leading edge of a sharp trowel. Use a rubber float to
correct any imperfections. Limit work on the finished surface to correcting
imperfections caused by trowel cutting.

Immediately after bringing shotcrete surfaces to final thickness, thoroughly check for
sags, bridging, and other deficiencies. Repair any imperfections at the direction of
the Engineer.

Prevent finished shotcrete from drying out by maintaining 95% relative humidity at
the repair and surrounding areas by fogging, moist curing or other approved means
for seven days.

MATERIAL TESTING & ACCEPTANCE

Each day shotcreting takes place, the nozzleman shall shoot one 18" x 18" x 3" test
panel in the same position as the repair work that is being done to demonstrate the
shotcrete is being applied properly. Store, handle and cure the test panel in the same
manner as the repaired substructure.

Approximately 72 hours after completing the final shotcrete placement, thoroughly
test the surface with a hammer. At this time, the repair area should have sufficient
strength for all sound sections to ring sharply. Remove and replace any unsound
portions prior to the final inspection of the work. No additional compensation will be
provided for removal and replacement of unsound shotcrete.

After 7 days, core three 3" diameter samples from each test panel and from the
repaired structure as directed by the Engineer. Any cores taken from the structure
shall penetrate into the existing structure concrete at least 2 inches. Cores shall be
inspected for delamination, sand pockets, tested for bond strength and compressive
strength. If a core taken from a repaired structure unit indicates unsatisfactory
application or performance of the shotcrete, take additional cores from the applicable
structure unit(s) for additional evaluation and testing as directed by the Engineer.
Any repair work failing to meet the requirements of this provision will be rejected
and the Contractor shall implement a remediation plan to correct the deficiency at no
additional cost to the Department. No extra payment will be provided for drilling
extra cores. Patch all core holes in repaired structure units to the satisfaction of the
Engineer. All material testing, core testing and sampling will be done by the
Materials and Tests Unit of North Carolina Department of Transportation.

METHOD OF MEASUREMENT
Shotcrete will be measured in cubic feet of shotcrete required for repair. Depth will

be measured from the original outside concrete surface. The Contractor and Engineer
will measure quantities after removal of unsound concrete and before application of

shotcrete.

BASIS OF PAYMENT

W.B.S. Element 39044.3.1 TIP No. U-4014

I



a8
Repair work will be paid for at the contract unit price bid per cubic foot of “Shotcrete
Repairs.” Payment will be full compensation for removal, containment and disposal
of unsound concrete including the cost of materials, labor, tools, equipment and
incidentals necessary to complete the repair work. Payment will also include testing
for soundness, curing of shotcrete and taking core samples from the test panels and
substructure units.

SUBMITTAL OF WORKING DRAWINGS ' (2-10-12)

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. 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 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.

W.B.S. Element 39044.3.1 TIP No. U-4014
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Send submittals to:
plambert@ncdot.gov (Paul Lambert)

Send an additional e-copy of the submittal to the following address:

jgaither(@ncdot.gov (James Gaither)
jlbolden@ncdot.gov (James Bolden)

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
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) 707 — 6407
(919) 250 — 4082 facsimile
plambert@ncdot.gov

Secondary Structures Contacts: James Gaither
(919) 707 — 6409

W.B.S. Element 39044.3.1 TIP No. U-4014

13



‘ o0

James Bolden
(919) 707 — 6408

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

3.0 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.

STRUCTURE SUBMITTALS

Copies
Copies Required by

Required by Geotechnical
Contract Reference

Structure  Engineering 1
Submittal Design Unit Unit Requiring Submittal
Arch Culvert Falsework 5 0 « Plan Note, SN Sheet & ”
Falsework and Formwork
7 5 0 Plan Note, SN Sheet &
Box Culvert Falsework “Falsework and Formwork”
W.B.S. Element 39044.3.1 TIP No. U-4014
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Cofferdams

Foam Joint Seals 6

Expansion Joint Seals

(hold down plate type with base

angle)

Expansion Joint Seals
(modular)

Expansion Joint Seals
(strip seals)

Falsework & Forms 2
(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

b

Bearings 4
. 45
Miscellaneous Metalwork

Optional Disc Bearings 4

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

Placement of Equipment on
Structures (cranes, etc.)

Pot Bearings 4
Precast Concrete Box Culverts

Prestressed Concrete Cored Slab
(detensioning sequences) 3

2,then 9

8

2, then
1 reproducible

W.B.S. Element 39044.3.1
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2 Article 410-4
0 “Foam Joint Seals”
0 “Expansion Joint Seals”

“Modular Expansion Joint

Seals”

0 “Strip Seals”
0 Article 420-3 & “Falsework

and Formwork”

Article 420-3 & “Falsework

0 2

and Formwork
0 Railroad Provisions

“Maintenance and
0 Protection of Traffic
Beneath Proposed Structure
at Station ___ ”
Plan Note
Article 420-3

0 Article 1072-8
0 Article 1072-8
0 “Optional Disc Bearings”
0 Applicable Provisions
0 Article 420-20
0 “Pot Bearings”

“Optional Precast
0 Reinforced Concrete Box
Culvert at Station ”

0 Article 1078-11

TIP No. U-4014



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)

Revised Bridge Deck Plans
(adaptation to modular
expansion joint seals)

Sound Barrier Wall (precast
items)

Sound Barrier Wall Steel
Fabrication Plans 3

Structural Steel *
Temporary Detour Structures

TFE Expansion Bearings 4

Safety Fence

FOOTNOTES

6 and
1 reproducible

2, then
1 reproducible

2, then
1 reproducible

10

2, then 7

10

Article 420-3

Articles 1078-8 and 1078-
11

Railroad Provisions

Article 420-3

“Modular Expansion Joint
Seals”

Article 1077-2 &
“Sound Barrier Wall”

Article 1072-8 &
“Sound Barrier Wall”

Article 1072-8

Article 400-3 &
“Construction,
Maintenance and Removal
of Temporary Structure at

29

Station
Article 1072-8

Plan Notes, Roadway
Standard Drawing 866.01

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.

3. 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.

W.B.S. Element 39044.3.1
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5. The two sets of preliminéry 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.

GEOTECHNICAL SUBMITTALS

Copies
Required by Copies
Geotechnical Required by
Engineering Structure Contract Reference .
Submittal Unit Design Unit Requiring Submittal
Drilled Pier Construction Plans > 1 0 Subarticle 411-3(A)
Crosshole Sonic Loggi CSL
rosshole Sonic Logging (CSL) 1 0 Subarticle 411-5(A)(2)
Reports
Pile Driving Equipment Data .
, 1 0 Subarticle 450-3(D)(2)
Forms
Pile Driving Analyzer (PDA) i
Reports 2 1 0 Subarticle 450-3(F)(3)
Retaining Walls 4 28cg{:1¥:11tl§)sr;s 2 drawings Applicable Provisions
) “Temporary Shoring” &
Temporary Shoring 4 25cglr21:;,:1rtli%)i;s 2 drawings “Temporary Soil Nail
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 Resident or Bridge Maintenance Engineer.
Submit a second copy of submittal electronically (PDF via email) or by facsimile, 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:
www.ncdot.org/doh/preconstruct/highway/geotech/formdet/

See second page of form for submittal instructions.

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

W.B.S. Element 39044.3.1
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EPOXY RESIN INJECTION

1.0

GENERAL

For repairing cracks, an approved applicator is required to perform the epoxy resin
injection. Make certain the supervisor and the workmen have completed an
instruction program in the methods of restoring concrete structures utilizing the epoxy
injection process and have a record of satisfactory performance on similar projects. -

The applicator furnishes all materials, tools, equipment, appliances, labor and
supervision required when repairing cracks with the injection of an epoxy resin
adhesive.

(9-30-11)

2.0 SCOPE OF WORK
Using Epoxy Resin Injection, repair all cracks 5 mils (125 pm) wide or greater in the
tunnel walls and wingwalls.
Repair any crack, void, honeycomb or spall area unsuitable for repair by injection
with shotcrete.

3.0 COOPERATION
Cooperate and coordinate with the Technical Representative of the epoxy resin
manufacturer for satisfactory performance of the work.
Have the Technical Representative present when the job begins and until the Engineer
is assured that his service is no longer needed.
The expense of having this representative on the job is the Contractor’s responsibility
and no direct payment will be made for this expense.

4.0 TESTING
The North Carolina Department of Transportation Material and Tests Unit obtains
test cores from the repaired concrete. If the failure plane is located at the repaired
crack, a minimum compressive strength of 3000 psi is required of these cores.

5.0 MATERIAL PROPERTIES
Provide a two-component structural epoxy adhesive for injection into cracks or other
voids. Provide modified epoxy resin (Component “A”) that conforms to the
following requirements:

Test Method Specification
Requirements
. . o Brookfield RVT Spindle
Viscosity @ 40 + 3°F, cps No. 4 @ 20 rpm 6000 - 8000
T W.B.S. Element 39044.3.1 TIP No. U-4014
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. . o Brookfield RVT Spindle
Viscosity @ 77 + 3°F, cps No. 2 @ 20 rpm 400 - 700
Epoxide Equivalent Weight ASTM D1652 152 -168
Ash Content, % ASTM D482 1 max.

Provide the amine curing agent (Component “B”) used with the epoxy resin that

meets the following requirements:

Test Method Specification
Requirements
. . o Brookfield RVT Spindle
Viscosity @ 40 + 3°F, cps No. 2 @ 20 rpm 700 - 1400
. . o Brookfield RVT Spindle ‘
Viscosity @ 77 + 3°F, cps No. 2 @ 20 rpm 105 - 240
Amine Value, mg KOH/g ASTM D664* 490 - 560
Ash Content, % ASTM D482 1 max.

*  Method modified to use perchloric acid in acetic acid.

Certify that' the Uncured Adhesive, when mixed in the mix ratio that the material
supplier specifies, has the following properties:

Pot Life (60 gram mass)

@ 77 + 3°F - 15 minutes minimum
@ 100 = 3°F - 5 minutes minimum

Certify that the Adhesive, when cured for 7 days at 77 = 3°F unless otherwise

specified, has the following properties:
Test Method Specification Requirements

Ultimate Tensile Strength ASTM D638 7000 psi (min.)
Tensile Elongation at Break ASTM D638 4% max.
Flexural Strength ASTM D790 10,000 psi (min.)
Flexural Modulus ASTM D790 3.5x 10° psi
Compressive Yield Strength ASTM D695 11,000 psi (min.)
Compressive Modulus ASTM D695 2.0-3.5x10° psi
Heat Deflection Temperature ASTM D648* 125°F min.

W.B.S. Element 39044.3.1
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Cured 28 days @ 77 + 3°F ' 135°F min.

Slant Shear Strength,

5000 psi (34.5 MPa) AASHTO T237
compressive strength

concrete

Cured 3 days @ 40°F
wet concrete

Cured 7 days @ 40°F | 4000 psi (min.)
wet concrete

Cured 1 day @ 77°F S
dry concrete 5000 psi (min.)

3500 psi (min.)

Cure test specimens so that the peak exothermic temperature of the adhesive does not
exceed 77°F.

6.0

7.0

Use an epoxy bonding agent, as specified for epoxy mortar, as the surface seal (used
to confine the epoxy resin during injection).

EQUIPMENT FOR INJECTION

Use portable positive displacement type pumps with interlock to provide positive
ratio control of exact proportions of the two components at the nozzle to meter and
mix the two injection adhesive components and inject the mixed adhesive into the
crack. Use electric or air powered pumps that provide in-line metering and mixing.

Use injection equipment with automatic pressure control capable of discharging the
mixed adhesive at any pre-set pressure up to 200 + 5 psi and equipped with a manual
pressure control override.

Use equipment capable of maintaining the volume ratio for the injection adhesive as
prescribed by the manufacturer. A tolerance of + 5% by volume at any discharge
pressure up to 200 psi is permitted.

Provide injection equipment with sensors on both the Component A and B reservoirs
that automatically stop the machine when only one component is being pumped to the
mixing head.

PREPARATION
Follow these steps prior to injecting the epoxy resin:

* Remove all dirt, dust, grease, oil, efflorescence and other foreign matter
detrimental to the bond of the epoxy injection surface seal system from the
surfaces adjacent to the cracks or other areas of application. Acids and corrosives
are not permitted.

* Provide entry ports along the crack at intervals not less than the thickness of the
concrete at that location.

W.B.S. Element 39044.3.1 TIP No. U-4014
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9.0

10.0
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*  Apply surface seal material to the face of the crack between the entry ports. For
through cracks, apply surface seal to both faces.

*  Allow enough time for the surface seal material to gain adequate strength before
proceeding with the injection.

EPOXY INJECTION

Begin epoxy adhesive injection in vertical cracks at the lower entry port and continue
until the epoxy adhesive appears at the next higher entry port adjacent to the entry
port being pumped.

Begin epoxy adhesive injection in horizontal cracks at one end of the crack and

_continue as long as the injection equipment meter indicates adhesive is being

dispensed or until adhesive shows at the next entry port.

When epoxy adhesive appears at the next adjacent port, stop the current injection and
transfer the epoxy injection to the next adjacent port where epoxy adhesive appeared.

Perform epoxy adhesive injection continuously until cracks are completely filled.

If port to port travel of epoxy adhesive is not indicated, immediately stop the work
and notify the Engineer.

FINISHING

When cracks are completely filled, allow the epoxy adhesive to cure for sufficient
time to allow the removal of the surface seal without any draining or runback of
epoxy material from the cracks.

Remove the surface seal material and injection adhesive runs or spills from concrete
surfaces.

Finish the face of the crack flush to-the adjacent concrete, removing any indentations
or protrusions caused by the placement of entry ports.

BASIS OF PAYMENT

Payment for epoxy resin injection will be at the contract unit price per linear foot for
“Epoxy Resin Injection”. Such payment will be full compensation for all materials,
tools, equipment, labor, and for all incidentals necessary to complete the work.

W.B.S. Element 39044.3.1 TIP No. U-4014
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SOLDIER PILE RETAINING WALLS (7-5-12)

1.0 GENERAL

Construct soldier pile retaining walls consisting of drilled-in steel H-piles with cast-
in-place reinforced concrete panels as shown in the plans. Timber lagging is typically
used for temporary support of excavations during construction.  Construct soldier
pile retaining walls based on actual elevations and wall dimensions in accordance
with the contract and accepted submittals. Use a prequalified Cantilever Wall
Contractor to construct soldier pile retaining walls. Define “soldier pile wall” as a
soldier pile retaining wall. Define “panel” as a cast-in-place concrete panel between
piles and as a cast-in-place cantilever panel at each end of solider pile wall. Define
“pile” as a steel H-pile.

2.0 MATERIALS

Refer to the Standard Specifications.

Item Section
Anchor Pins 1056-2
Curing Agents 1026
Flowable Fill, Excavatable 1000-6
Geosynthetics 1056
Joint Materials 1028
Neat Cement Grout, Nonshrink 1003
Portland Cement Concrete 1000
Reinforcing Steel 1070
Select Material, Class VI | 1016
Steel H-Piles 1084-1
Untreated Timber | 1082-2
Welded Stud Shear Connectors 1072-6
Wire Staples 1060-
8(D)

Provide Type 2 geotextile for separation geotextiles and Class VI select material
(standard size No. 57 stone) for backfilling. Use Class A concrete for concrete facing
and Class A concrete that meets Article 450-2 of the Standard Specifications for

W.B.S. Element 39044.3.1 TIP No.U-4014
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drilled-in piles. Use untreated timber with a thickness of at least 3" and a bending
stress of at least 1,000 psi for timber lagging.

Store steel materials on blocking at least 12" above the ground and protect it at all
times from damage; and when placing in the work make sure it is free from dirt, dust,
loose mill scale, loose rust, paint, oil or other foreign materials. Load, transport,
unload and store soldier pile wall materials so materials are kept clean and free of

damage.

3.0 PRECONSTRUCTION REQUIREMENTS
Soldier Pile Wall Surveys

The Retaining Wall Plans show a plan view, typical sections, details, notes and an

elevation or profile view (wall envelope) for each soldier pile wall. Before
beginning soldier pile wall construction, survey existing ground elevations shown
in the plans and other elevations in the vicinity of soldier pile wall locations as
needed. Based on these elevations, finished grades and actual soldier pile wall
dimensions and details, submit revised wall envelopes for review. Provide
temporary support of excavations for excavations more than 4 ft deep and timber
lagging in accordance with the AASHTO Guide Design Specifications for Bridge
Temporary Works. At the Contractor’s option and when noted in the plans,
provide temporary slopes instead of temporary support of excavations. Do not
extend temporary slopes outside right-of-way or easement limits. Soldier Pile
Wall Construction Plan

Submit 4 copies and a PDF copy of a soldier pile wall construction plan at least
30 days before the preconstruction meeting. Do not begin soldier pile wall
construction until the construction plan submittal is accepted. Provide project
specific information in the soldier pile wall construction plan including a detailed
construction sequence. For drilled-in piles, submit installation details including
drilling equipment and methods for stabilizing and filling holes. Provide details
in the construction plan of excavations including temporary support and any other
information shown in the plans or requested by-the Engineer.

If alternate construction procedures are proposed or necessary, a revised soldier
pile wall construction plan submittal may be required. If the work deviates from
the accepted submittal without prior approval, the Engineer may suspend soldier
pile wall construction until a revised plan is accepted.

Preconstruction Meeting

Before starting soldier pile wall construction, hold a preconstruction meeting to
discuss the construction and inspection of the soldier pile walls. Schedule this
meeting after all soldier pile wall submittals have been accepted. The Resident
Engineer, Geotechnical Operations Engineer, Contractor and Cantilever Wall
Contractor Superintendent will attend this preconstruction meeting.

W.B.S. Element 39044.3.1 TIP No.U-4014
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4.0 CONSTRUCTION METHODS

Control drainage during construction in the vicinity of soldier pile walls. Direct
run off away from soldier pile walls and areas above and behind walls. Contain
and maintain No. 57 stone and backfill and protect material from erosion.

Notify the Engineer before blasting in the vicinity of soldier pile walls. Perform
blasting in accordance with the contract. Install soldier pile walls in accordance
with the accepted submittals and as directed. Do not excavate behind soldier pile
walls unless a temporary slope is shown in the accepted submittals.

Piles

If a temporary slope is shown in the accepted submittals, excavate the slope
before installing piles. Otherwise, install piles before excavating for soldier pile
walls. Weld anchor plates to piles as shown in structure plans and in accordance
with Article 440-7 of the Standard Specifications.

Install piles within 1" of horizontal and vertical alignment shown in the accepted
submittals and with no negative batter (piles leaning forward). Minimize
alignment variations between piles. Use pile excavation to install drilled-in piles.
If overexcavation occurs, fill to required elevations with No. 57 stone before
setting piles. After filling holes with concrete or grout to the elevations shown in
the accepted submittals, remove any fluids and fill remaining portions of holes
with flowable fill. Cure concrete or grout at least 7 days before excavating.

Notify the Engineer if refusal is reached before pile excavation attain the
minimum required embedment. When this occurs, a revised soldier pile wall
design or construction plan submittal may be required.

Excavation

If a temporary slope is shown in the accepted submittals, excavate the slope as
shown. Otherwise, excavate in front of piles from the top down in accordance
with the accepted submittals. Excavate in staged horizontal lifts with a maximum
height of 5 ft. Use timber lagging or an alternate approved method for temporary
support of excavations in accordance with the accepted submittals.

Install temporary support within 24 hours of excavating each lift unless otherwise
approved. The installation may be delayed if it can be demonstrated that delays
will not adversely affect excavation stability. If excavation faces will be exposed
for more than 24 hours, use polyethylene sheets anchored at top and bottom of
lifts to protect excavation faces from changes in moisture content.

The potential exists for the existing turnback wingwalls to become unstable if
passive resistance at the wall toe is reduced or removed during installation of piles
and/or during construction of cast-in-place soldier pile wall panels. The
contractor shall submit proposed method(s) of mitigation to prevent undermining
of the existing turnback wingwalls.

W.B.S. Element 39044.3.1 TIP No. U-4014
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If an excavation becomes unstable at any time, suspend soldier pile wall
construction and temporarily stabilize the excavation by immediately placing an
earth berm up against the unstable excavation face. When this occurs, repair
walls with an approved method and a revised soldier pile wall design or
construction plan may be required.

Remove flowable fill and material in between piles as necessary.

Wall Drainage Systems

Construct 3" diameter weep holes as shown in the structure plans. Provide
subsurface drainage at weep holes in accordance with Article 414-8 of the
Standard Specifications. Slope holes at 1" per foot through concrete facing so
water drains out front of walls.

Panels

Construct panels in accordance with the accepted submittals and Section 420 of
the Standard Specifications. Do not remove forms until concrete attains a
compressive strength of at least 2,400 psi. Unless required otherwise in the plans,
provide a Class 2 surface finish for concrete facing that meets Subarticle 420-
17(F) of the Standard Specifications. Stop reinforcing steel for panels 2" on
either side of expansion joint material installed at the ends of the interior panels.

Anchored veneer will be installed on the completed Solider Pile Wall, but is not
considered as part of the Soldier Pile Wall Special Provision or Pay Item.

Backfill

At the Engineer’s discretion, the soldier pile walls may remain unfilled behind
panels above the fill elevation needed to ensure stability of the existing turnback
wingwalls at all soldier pile wall locations and to ensure stability of the existing
gabion wall adjacent to the Northeast Wingwall Extension.

For fill sections or if a temporary slope is shown in the accepted submittals,
backfilling behind piles, and panels may be performed in accordance with Article
410-8 of the Standard Specifications. Otherwise, backfill voids behind panels,
lagging and piles with No. 57 stone as shown in the accepted submittals. Ensure
all voids between panels and lagging and between piles, lagging and excavation
faces are filled with No. 57 stone. Compact stone to the satisfaction of the
Engineer. When separation geotextiles are required, overlap adjacent geotextiles
at least 18" and hold separation geotextiles in place with wire staples or anchor

pins as needed.

5.0 MEASUREMENT AND PAYMENT

Soldier Pile Retaining Walls will be measured and paid in square feet. Soldier pile
walls will be measured as the square feet of wall face area with the height equal to
the difference between top and bottom of wall elevations.

W.B.S. Element 39044.3.1 TIP No. U-4014
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The contract unit price for Soldier Pile Retaining Walls will be full compensation

for providing submittals, labor, tools, equipment and soldier pile wall materials,
installing piles, excavating, backfilling, hauling and removing excavated materials
and supplying temporary support of excavations, wall drainage systems, panels,
No. 57 stone, geotextiles and any incidentals necessary to construct soldier pile
walls. No additional payment will be made and no extension of completion date
or time will be allowed for repairing overexcavations or unstable excavations or
thicker concrete facing.

The contract unit price for Soldier Pile Retaining Walls does not include the cost
for fencing along the top of the wall, or veneer associated with soldier pile walls
as these items will be paid for elsewhere in the contract.

Where it is necessary to provide backfill material behind soldier pile walls from
sources other than excavated areas or borrow sources used in connection with
other work in the contract, payment for furnishing and hauling such backfill
material will be paid as extra work in accordance with Article 104-7 of the
Standard Specifications. Placing and compacting such backfill material is not
considered extra work but is incidental to the work being performed.

Pile Excavation in Soil and Pile Excavation Not in Soil will be measured and paid
in linear feet. Pile excavation will be measured as the depth from the ground line
to the specified pile excavation elevation or revised elevation approved by the
Engineer. Define “not in soil” as material with a rock auger penetration rate of
less than 2" per 5 minutes of drilling at full crowd force. When not in soil is
encountered, seams, voids and weathered rock less than 3 ft thick with a rock
auger penetration rate of greater than 2" per 5 minutes of drilling at full crowd
force will be paid at the contract unit price for Pile Excavation Not in Soil.
Seams, voids and weathered rock greater than 3 ft thick will be paid at the
contract unit price for Pile Excavation in Soil where not in soil is no longer
encountered. The contract unit prices for Pile Excavation in Soil and Pile
Excavation Not in Soil will be full compensation for 24 stabilizing and filling
holes with concrete, grout or flowable fill.

Payment will be made under:

Pay Item Pay Unit

Soldier Pile Retaining Walls Square Foot

Pile Excavation In Soil Linear Foot

Pile Excavation Not In Soil Linear Foot
W.B.S. Element 39044.3.1 TIP No. U-4014
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STONE MASONRY VENEER

1.0 GENERAL

Furnish all labor, materials, tbols, equipment, and services for installation of Stone
Masonry Veneer as shown in the plans and in compliance with provisions of ACI 530
and ACI 530.1, except where exceeded by requirements of the contract documents.

Completely coordinate with work of other trades.
2.0 MATERIALS

e Stone Masonry

Field, quarried or cast stone masonry composed of rectangular
units having sawed, dressed or squared bed surfaces.

Nominal unit size: 8" height x 16” length x 4” thickness

Acceptable stone masonry types:
Marble complying with ASTM C503
Limestone complying with ASTM C568
Granite complying with ASTM C615
Quartz-based complying with ASTM C616
Slate complying with ASTM C629

e Mortar

Comply with NCDOT Standard Specification Article 1040-9 and
ASTM C270. Color to be determined after stone masonry type
selection made.

e Masonry Accessories (Anchors, Weepholes, Cavity Protection
Material, Veneer Expansion Joint)

Acceptable Manufacturers:
Hohmann & Barnard (H&B), Wirebond, Sandell, MortarNet

e Masonry Veneer Anchors

Lateral Movement, out of plane:
Maximum free play: 1/16 IN.

Maximum deflection: 0.05 IN when exposed to a load of 100
LBS inward or outward.

Mechanically-attached strap-type anchor:
Base Product: DW10HS by H&B, or equivalent.

W.B.S. Element 39044.3.1 TIP No. U-4014

27



- | ‘.. 64
Material: Type 304 Stainless Steel.

Size: 3/4 IN wide by 7 IN long allowing 4 IN of vertical
adjustability.

Thickness: 12 GA.

Fasteners:
Power-driven or expansion type.
Material: Type 304 Stainless Steel.
Type: As recommended by strap supplier.
Minimum Diameter: 1/4 IN.
Minimum Embedment: 2 IN.
Minimum pull-out: 120 LBS per fastener.
Use a minimum of 2 fasteners per anchor strap.

Wire Ties:
Base Product: Vee Byna-Tie by H&B, , or equivalent.
Material: Type 304 Stainless Steel.
Diameter: 3/16 IN.
Length: As required for conditions.
Diameter: 1/4 IN.

Horizontal Reinforcing:

Single, continuous wire used to reinforce veneer in areas without
running bond, if applicable.

Materials: Type 304 Stainless Steel
Diameter: 3/16 IN. '

Weepholes
Polyvinyl chloride (PVC) weep for installation in head joints:

PVC tube, 3/8 IN diameter.
Base Product: 341 by Hohmann & Barnard, or equivalent.

Cavity Protection Material

Non-directional nylon or polyester fiber to prevent plugging of
weepholes with mortar:
Thickness: 2.0 IN.

Height: 10 IN high.

W.B.S. Element 39044.3.1 TIP No. U-4014
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Base Product: Mortar Net, or equivalent.

e Veneer Expansion Joints

Vertical expansion joints at begin and end of existing wingwalls.

%2-IN minimum width with adhesive backing, conforming to
one of the following standards: ASTM C920, ASTM D994,
ASTM D1056, Class 2A1PVC

Base Product: NS-Neoprene Closed Cell Sponge by Hohmann
& Barnard, or equivalent.

3.0 PRECONSTRUCTION REQUIREMENTS

Submit to Engineer manufacturers’ product data sheets, details and installation
instructions for stone masonry, components and accessories, indicating products to be
used in conformance to specifications.

4.0 CONSTRUCTION METHODS

Masonry construction shall comply with ACI 530.1-08 Specification for Masonry
Structures, except where exceeded by the requirements of the contract documents.

Preparation: Prior to placing masonry, remove laitance, loose aggregate or anything
else that would prevent mortar from bonding to the foundation.

Bond Pattern: Unless otherwise required, lay masonry in running bond. If localized
areas without running bond are needed, such areas shall be reinforced with horizontal
reinforcing to comply with ACI 530.1-08 Specification Section 3.4 B.7.

Placing Mortar and Units:

1. Unless otherwise required, construct 3/8-IN thick bed and head joints, except at
foundation. Construct bed joint of the starting course of foundation with a
thickness not less than %-IN and not more than %-IN.

2. As detailed in the plans, position units to maintain 1” air space between the
concrete backing and the veneer. Precautions shall be taken (such as beveling the
mortar bed away from the cavity) to prevent mortar droppings from entering the
air space.

3. At wingwalls, fill the 1 air space with mortar from the foundation up to 1%
above-grade bed joint.

4. At the portal corbel, completely fill with mortar all voids below, behind and in
front of the units within the limits of the corbel.

W.B.S. Element 39044.3.1 TIP No. U-4014
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5. Unless otherwise required, tool joint. with a round jointer when the mortar is
thumbprint hard.

6. Solidly fill bed and head joints with mortar.
a. Do not fill head joints by slushing with mortar.
b. Construct head joint by shoving mortar tight against the adjoining unit.
c. Do not deeply furrow bed joints.

7. Place clean units while the mortar is soft and plastic. Remove and re-lay in fresh
mortar any unit disturbed to the extent that initial bond is broken after initial

positioning.
8. Lay units in alignment with the plane of the concrete backing.

9. Cut units as needed to provide a plumb surface to install vertical expansion joints
at begin and end of veneer placed onto existing wingwalls.

10. Cut units as needed to provide a uniform mortar joint between the top of veneer
and bottom of cast-in-place coping along the top of the wingwall extensions.

Embedded Items and Accessories:

Lighting system conduits and conduit expansion joints shall be installed prior to
installation of veneer anchors.

Bracing of Masonry:

Design, provide, and install bracing that will assure stability of masonry during
construction.

Veneer Anchors:

Wire anchors shall be installed to comply with ACI 530.1-08 Specification Section
3.4 except as follows:

Provide sufficient anchors to have minimum of 1 anchor per 1.77 FT2 of
wall area; with neither vertical nor horizontal spacing exceeding 16 IN OC.

Select wire ties of a sufficient length to span the cavity and provide a
minimum embedment of 2 IN in the masonry facing.

Cleaning:

Clean exposed masonry surfaces of stains, efflorescense, mortar droppings, and
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debris.

5.0 MEASUREMENT AND PAYMENT

Work will be paid for at the contract unit price bid per square foot of “Anchored
Veneer”. Payment will be full compensation for installation of anchored veneer,
including the cost of material, labor, tools, equipment, and incidentals necessary to
complete the work.

CRANE SAFETY (8-15-05)

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 regulations (OSHA).

Submit all items listed below to the Engineer prior to beginning crane operations involving
critical lifts. A critical lift is defined as any lift that exceeds 75 percent of the
manufacturer’s crane chart capacity for the radius at which the load will be lifted or
requires the use of more than one crane. 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.

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: By July 1, 2006, crane operators performing critical lifts shall be
certified by NC CCO (National Commission for the Certification of Crane
Operators), or satisfactorily complete the Carolinas AGC’s Professional Crane
Operator's Proficiency Program. Other approved nationally accredited programs
will be considered upon request. All crane operators shall also have a current
CDL medical card. Submit a list of anticipated critical lifts and corresponding

W.B.S. Element 39044.3.1 TIP No. U-4014

2l



-

68

crane operator(s). Include current certification for the type of crane operated
(small hydraulic, large hydraulic, small lattice, large lattice) and medical
evaluations for each operator.

GROUT FOR STRUCTURES 9-30-11

1.0

2.0

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, or decks. Mix and place
grout in accordance with the manufacturer’s recommendations, the applicable sections
of the Standard Specifications and this provision.

MATERIAL REQUIREMENTS

Use a Department approved pre-packaged, non-shrink, non-metallic grout. Contact
the Materials and Tests Unit for a list of approved pre-packaged grouts and consult the
manufacturer to determine if the pre-packaged grout selected is suitable for the

required application.

When using an approved pre-packaged grout, a grout mix design submittal is not
required.

The grout shall be free of soluble chlorides and contain less than one percent soluble
sulfate.  Supply water in compliance with Article 1024-4 of the Standard
Specifications.

Aggregate may be added to the mix only where recommended or permitted by the
manufacturer and Engineer. The quantity and gradation of the aggregate shall be in
accordance with the manufacturer’s recommendations.

Admixtures, if approved by the Department, shall be used in accordance with the
manufacturer’s recommendations. The manufacture date shall be clearly stamped on
each container. Admixtures with an expired shelf life shall not be used.

The Engineer reserves the right to reject material based on unsatisfactory performance.

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

Test the expansion and shrinkage of the grout in accordance with ASTM C1090. The
grout shall expand no more than 0.2% and shall exhibit no shrinkage. Furnish a Type
4 material certification showing results of tests conducted to determine the properties
listed in the Standard Specifications and to assure the material is non-shrink.

Unless required elsewhere in the contract the compressive strength at 3 days shall be at
least 5000 psi. Compressive strength in the laboratory shall be determined in
accordance with ASTM C109 except the test mix shall contain only water and the dry
manufactured material. Compressive strength in the field will be determined by
molding and testing 4” x 8” cylinders in accordance with AASHTO T22.
Construction loading and traffic loading shall not be allowed until the 3 day
compressive strength is achieved.
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When tested in accordance with ASTM C666, Procedure A, the durability factor of the
grout shall not be less than 80.

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.

Do not place grout if the grout temperature is less than 50°F or more than 90°F or if
the air temperature measured at the location of the grouting operation in the shade
away from artificial heat is below 45°F.

Provide grout at a rate that permits proper handling, placing and finishing in
accordance with the manufacturer’s recommendations unless directed otherwise by the
Engineer. Use grout free of any lumps and undispersed cement. Agitate grout
continuously before placement.

Control grout delivery so the interval between placing batches in the same component
does not exceed 20 minutes.

The Engineer will determine the locations to sample grout and the number and type of
samples collected for field and laboratory testing. The compressive strength of the
grout will be considered the average compressive strength test results of 3 cube or 2
cylinder specimens at 28 days.

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.

GRAFFITI RESISTANT COATINGS

1.0 PRODUCTS
Graffiti resistant coatings, base or prime coat and finish coats, shall be a two-

component, polymer-based, non-sacrificial product. The finished coating shall be
stable, colorless, transparent, low sheen (satin or flat), water soluble product.

Coatings shall be weather and rain resistant, abrasive resistant, peel resistant, ultra-
violet resistant, non-yellowing, and shall permit moisture vapor relief.

Graffiti resistant coatings shall have the capability of having all types of paints and
graffiti materials completely removed without damaging the uncoated surfaces to
which they are applied. Coatings which require re-application in areas which have
been repeatedly cleaned will be acceptable. Re-application will not require removal of

coating.
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Products required to remove graffiti from the coating shall be non-toxic. Removal of
graffiti shall cause no damage or change in the appearance of the treated surface.

Coatings shall be products manufactured specifically for protection of surfaces against
graffiti vandalism. Products require review and approval by the Engineer before they
may be purchased for use in the work.

2.0 SUBMITTALS
Manufacturer’s Data:  Submit manufacturer’s product data, including coatings’

analysis and performance, and application instructions. Include manufacturer’s
recommended graffiti removal procedures and products.

3.0 QUALITY ASSURANCE
Manufacturer’s Qualifications: Graffiti resistant coatings shall be furnished by a

manufacturer specializing in the manufacture of graffiti resistant coatings.

Applicator’s Qualifications: Graffiti resistant coatings shall be applied by a licensed
applicator approved by the manufacturer who furnishes the materials.

Coating Manufacturer’s Approval and Job Service:

1. Contractor shall provide the graffiti resistant coating manufacturer’s field services
for inspection and approval of coating applications.

2. The Contractor shall make all necessary arrangements with the coating
manufacturer to provide on-site consultation and inspection services to ensure the
proper application and completion of the graffiti resistant coatings system.

3. The coating manufacturer’s representative shall be present at the time any phase
of the work is started. Graffiti resistant coatings shall be applied only over
surfaces previously approved by the coating manufacturer’s representative.

4.0 PRODUCT DELIVERY, STORAGE, AND HANDLING
Deliver materials to the project site in new, unopened containers with the following
information: manufacturer’s name, product data, and application instructions.

Store materials and equipment in a properly ventilated, designatéd storage space on
site. Temperature of storage area shall no be less than 45 degrees F and shall not

exceed 90 degrees F.

5.0 SI1TE CONDITIONS
Apply Coatings only when the temperature of surfaces to receive coatings and

surrounding air temperatures are between 50 degrees and 90 degrees F, unless
otherwise permitted by the coating manufacturer’s printed instructions.

Do no apply coatings during periods of fog, mist, and rain, or when rain is imminent.

6.0 EXECUTION
1.1 CONDITION OF SUBSTRATE

Examine the areas and conditions under which graffiti resistant coating work is to
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be performed.

Do not apply coating system over surface contaminants, such as dust, dirt, form
oils, and loose substrate.

Verify pH of concrete or masonry substrate is within coating manufacturer’s
requirements using test method acceptable to coating’s manufacturer. Any action
to ensure pH of substrate is acceptable, including delaying application until
substrate has further cures, shall be the responsibility of the Contractor.

6.1 COATINGS PREPARATION AND MIXING

Prepare and mix materials in accordance with the coating manufacturer’s
instructions and recommendations.

Remove any skins that form on surface of material prior to moving containers,
mixers, or using.

Stir materials before application to produce a mixture of uniform density, and
stir as required during application. Do no stir surface film into material.
Remove film and, if necessary, strain material before using.

6.2 APPLICATION

Prepare surfaces and apply coatings in accordance with the coating
manufacturer’s application instructions and recommendations. Apply coatings in
thickness and sequence of coats as recommended by the coating manufacturer.

7.0 MEASUREMENT AND PAYMENT
Graffiti resistant coatings will be paid for at the contract unit price b1d per square foot
of “GRAFFITI RESISTANT COATING”. Payment will be full compensation for
installation of graffiti resistant coatings including the cost of materials, labor, tools,
equipment, and incidentals necessary to complete the work.

VINYL COATED CHAIN LINK FENCE:

Description:

The work covered by this provision consists of constructing a vinyl coated galvanized steel
chain link fence fabric mounted on vinyl coated galvanized steel posts, in accordance with
the plans and these provisions. The vinyl coating shall be applied over the galvanizing.
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Materials:

The steel pipe posts shall meet the requirement of Subarticle 1050-3 of the Standard
Specifications for vinyl coated steel pipe posts.

The chain link fabric shall comply with the plans and Article 1050-6 of the Standard
Specifications. Vinyl coated fabric shall have a Class A vinyl coating over zinc coating
wire. The fabric shall be woven from 11 gage wire and shall have 2" mesh.

Fittings and accessories shall meet the requirements of Article 1050-7 of the Standard
Specifications except where otherwise required by the plans.

Tension wire, hog rings, and tie wire shall meet the requirements of Article 1050-7 of the
Standard Specifications.

Construction Methods:

The vinyl coated chain link fence shall be erected as indicated on the plans or as directed
by the Engineer and in accordance with the applicable provisions of Article 866-3 of the
Standard Specifications.

Method of Measurement:

The quantity of vinyl coated chain link fence to be paid for will be the actual number of
linear feet of vinyl coated chain link fence fabric, measured in place from center of end
post to center of end posts, which has been completed and accepted.

Basis of Payment:

The quantity of vinyl coated chain link fence, measured as provided above, will be paid for
at the contract unit price per linear foot for "Vinyl Coated Chain Link Fence, __ " Fabric."”
Such price and payment will be full compensation for all work covered by this provision
including but not limited to furnishing and installing all posts, fittings, hardware, fabric, tie
wires, and tension wire, and all other materials, labor, tools, equipment, and incidentals
necessary to complete the work

Payment will be made under:

Vinyl Coated Chain Link Fence, " Fabric ..............c...ooiiiii Linear Foot
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