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PARTIAL REMOVAL OF EXISTING STRUCTURE (BRIDGE 54, 81, 100, 151, 153, 154,

155, 162, 167 AND 169) (SPECIAL)

Traffic shall be maintained in accordance with the traffic control plans.

The contractor shall remove the existing superstructure spans designated in the plans using non
shattering methods. The contractor shall submit a removal plan to the engineer for approval.
This plan shall indicate the sequence of operations, resources and time frames. The contractor
shall utilize the appropriate resources to effectively remove the applicable span over 1-95 in a
maximum of two nighttime operations. Any existing concrete that will remain over 1-95 traffic
until the subsequent removal operation shall be in a stable configuration. The contractor shall
not cease removal operations until all remaining concrete is sound to the satisfaction of the
engineer. The contractor’s plan shall not damage any of the existing structure to be retained.
Any damage to the structure to be retained shall be repaired to the satisfaction of the Engineer.

The overhead sign attached to Bridge 169 shall be removed from the existing span in an
operation that will not damage the components except that the bolts attaching the sign to the
superstructure may be flame cut. The contractor shall transport the components to the Division
Maintenance Yard in Fayetteville. The contractor shall coordinate the removal, transportation
and delivery of the sign and its components with the Engineer. The contractor shall protect the
components from damage during removal, transport and delivery.

The contractor shall remove portions of the existing substructure to the limits shown in the plans
in accordance with Section 402-C and this provision. The limits of the removal shall be saw cut
1/2 “deep such that neat lines can be achieved. Contractor’s methods shall not damage the
existing concrete to be retained.

If any concrete approach slabs or concrete pavement is uncovered during the excavation of the
curtain walls, it shall be removed.

After demolition of the existing structure as required, the contractor shall coordinate with the
Engineer to allow the Engineer to evaluate the ends of the existing girders to determine if repairs
are necessary. If such repairs are necessary, payment shall be based on the actual quantity
installed of Epoxy Resin Injection and/or Epoxy Mortar Repair per the applicable Special
Provision.

Payment for the removal of the existing structure shown in the plans and described in this
provision shall be under the Lump Sum contract price bid for Partial Removal of Existing
Structure which prices and payment will be full compensation for furnishing all
material, labor, tools, and equipment necessary for removing and disposing of the material.
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MAINTENANCE AND PROTECTION OF TRAFFIC (8-13-04)

BENEATH PROPOSED STRUCTURES: BRIDGES 54,

81, 100, 151, 153, 154, 155, 162, 167, AND 169

1.0

2.0

3.0

GENERAL
Maintain traffic on I-95 as shown in Traffic Control Plans and as directed by the Engineer.

Provide a minimum temporary vertical clearance, as shown below, at all times during
construction.

Minimum Minimum

Vertical Vertical

Bridge Clearance Bridge Clearance
54 14°-7” 154 14°-8”
81 14°-6” 155 14°-117
100 15°-2” 162 14°-7”
151 14°-7” 167 14°-77
153 14°-7” 169 14°-7”

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

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
travelway or shoulder area where traffic is maintained. Install the protective system before
beginning any construction operations over traffic. In addition, for these same areas, keep
the falsework in place until after the rails have been poured.

BASIS OF PAYMENT

Payment at the contract unit prices for the various pay items will be full compensation for
the above work.
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CONCRETE BRIDGE RAILS: (SPECIAL)

1.0 General

The “Concrete Bridge Rail” shall be in accordance with applicable parts of the Standard
Specifications, the details shown on the plans and as outlined in these special provisions. Plans
for the bridge rails are detailed for cast in place concrete and must be placed using conventional
forms.

2.0 Concrete Mix

Concrete for the bridge rail shall meet the requirements for class AA concrete with exception
noted below:

The maximum size coarse aggregate used in the concrete mix shall be #78M. The slump shall be
within the range of 5” to 8” when tested in accordance with AASHTO T119. A high range water
reducer shall be used. The quantity of high range water reducer per pound of cement shall be
within the range recommended on the current list of approved admixtures issued by M&T Unit.

3.0 Construction

The bridge rails shall be placed to the established shape, line, grade and dimensions shown on
the plans. ‘

Joints in the rails shall be constructed at the locations and of the type specified on the plans.

4.0 Finishing

All exposed surfaces which are not satisfactory to the Engineer as to uniformity of color and
texture or because of excessive patching shall be corrected as required by the Engineer. All
surfaces of the bridge rails shall be given a Class I surface finish in accordance with the Standard
Specifications unless directed otherwise by the Engineer.

5.0 Measurement

The quantity to be paid for under this item shall be the actual number of linear feet of “Concrete
Bridge Rail”, complete in place and accepted, measured continuously along the top surface of
completed rail from end to end without deductions for spaces between sections.

6.0 Payment

The quantity, measured as described above, will be paid for at the contract unit price per linear
foot bid for “Concrete Bridge Rail”, which price and payment shall be full compensation for all
materials, admixtures, forms, falsework, curing, surface finish, tools, labor, equipment and
incidentals necessary to complete the item.
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CLEANING AND PAINTING EXISTING BEARING PLATES (10-12-01)

Thoroughly clean the exposed surfaces of all bearing plates, anchor bolts, nuts and washers in
existing bridge number 54 and 100 in accordance with the Subarticle 442-8(B) of the Standard
Specifications. Have the Engineer approve the cleaning of each unit before beginning painting.

After cleaning, apply a touch up coat of natural color organic zinc repair paint to the steel
followed by a complete coat of the same paint.

Payment at the contract unit prices for the various pay items will be full compensation for the
above work required for cleaning and painting existing bearing plates.
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REPAIR OF BRIDGE DECKS AND APPROACH PAVEMENT (10-12-01)

WITH LATEX MODIFIED CONCRETE (BRIDGES 54 AND 100)

1.0

2.0

3.0

DESCRIPTION

This work consists of repairing existing bridge decks and approach pavement by removing
existing asphalt overlay and loose, deteriorated or contaminated concrete and resurfacing
with latex modified concrete overlayment course together with other work necessary to
restore structural integrity to the deck in accordance with this provision, applicable parts of
the Standard Specifications, and the dimensions, lines and grades shown on the plans or
established by the Engineer.

EQUIPMENT
Use the following Surface Preparation Equipment:

« Sawing equipment capable of sawing concrete to the specified depth.

o Scarifying equipment that is a power-operated, mechanical scarifier or grinder capable
of removing at least 1/4 inch (6 mm) for each pass.

o Sandblasting equipment capable of removing rust scale from reinforcing steel, or
removing small chips of concrete partially loosened by the scarifying or chipping
operation, and of removing rehydrated dust left from scarification.

o Power driven hand tools for removal of unsound concrete are required that meet the
following requirements:

Pneumatic hammers weighing a nominal 35 Ib (16 kg) or less.

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

e Hand tools such as hammers and chisels for removal of final particles of unsound
concrete.

o Vibratory screed for overlays, except as noted herein.
CONSTRUCTION METHODS

Remove all existing asphalt overlays and all loose, disintegrated, unsound or contaminated
concrete from the bridge deck and approach pavement in accordance with the following
surface preparation classifications:

A. Class I Surface Preparation: Scarify and remove the entire concrete surface of the deck
to a uniform depth of 1/2 inch (13 mm), remove and dispose concrete, and thoroughly
clean the scarified surface. Perform Class I Surface Preparation before Class II. In
areas where reinforcing steel is located in the 1/2 inch (13 mm) depth to be scarified,
use another method with the Engineer’s approval.

B. Class II Surface Preparation (Partial Depth): Remove by chipping with hand tools all
loose, unsound and contaminated deck concrete and in areas where reinforcing steel is
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exposed, by scarifying to an average depth of approximately one-half the deck
thickness, but no less than 3/4 inch (19 mm) below the top mat of steel. Dispose of the
removed concrete,, clean, repair or replace rusted or loose reinforcing steel, and
thoroughly clean the newly exposed surface.

When chipping, be careful not to cut, stretch, or damage any exposed reinforcing steel.

In overhangs, removing concrete areas of less than 0.60 f*/ft (0.2 m*/m) length of
bridge without overhang support is permitted unless the Engineer directs otherwise.
For concrete areas greater than 0.60 ft*/ft (0.2 m*/m) length of bridge, approval of the
overhang support is required.

Refill areas where concrete was removed with Class AA concrete up to the bottom of
the proposed concrete overlay in accordance with Section420 of the Standard
Specifications. Any of the methods for curing Class AA concrete as stated in the
Standard Specifications are permitted except the membrane curing compound method.

Provide a raked finish to the surface of the Class AA concrete. Place the overlay course
only after the Class AA concrete has attained 2500 psi (17.2 MPa) as measured by an
approved, non-destructive test method.

Refilling the areas from which concrete has been removed with latex modified concrete
during the Class I repair is permitted if any of the following conditions are met:

o The reinforcing steel cover is 1%z inches (38 mm) or less.

o The area being repaired is less than 1 yd* (1 m?).

o The Engineer directs the fill.

C. General

After scarification, the Engineer locates and marks structural cracks. Remove all
concrete within 2 inches (50 mm) each side of the crack by chipping to a minimum
depth of 3/4 inch (19 mm). When reinforcing steel is exposed, chip to a minimum
depth of 3/4 inch (19 mm) below the top mat of steel. Remove, chip, and dispose of the
concrete, clean, repair, or replace reinforcing bars, and place Class AA concrete in
accordance with the methods described under Class II Surface Preparation.

When concrete is removed under Class II Surface Preparation, provide 90° corners and
vertical sides.

The Engineer determines the areas where concrete is to be removed under Class II
Surface Preparation and inspects for delaminations by sounding with a chain drag.

Thoroughly clean exposed reinforcing steel by sandblasting. Remove bar sections that
have lost 25% or more of their original section dimension and weld new, same-size bars
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in their place. Maintain 1% inches (38 mm) cover of Class AA concrete over the
reinforcing steel.

Provide a minimum overlay thickness of 1% inches (32 mm) and a final surface that is
approximately % inch (19 mm) higher than the original surface. Prior to placing the
overlay, attach a 1Y inch (32 mm) filler block to the bottom of the screed and pass it
over the area to be repaired to check the thickness. Remove all concrete that the block
does not clear.

Keep areas where unsound concrete has been removed free of slurry produced from wet
sawing or scarifying by planning the work so that this slurry drains away from the
completed area of preparation. Remove all slurry from prepared areas before placing
any overlay. Sandblast the edge of previously placed lanes of overlayment. If
necessary, use detergent followed by sand and air blasting to remove rust, oil, or other
foreign materials detrimental to achieving bond.

4.0 METHOD OF MEASUREMENT

5.0

Class I and Class II Surface Preparation will be measured in square yards (square meters)
for the appropriate areas so prepared as directed by the Engineer. Measurement for the
appropriate class of surface preparation will be made prior to the placement of the
overlayment concrete. Class II Surface Preparation will be measured for payment in
addition to Class I Surface Preparation.

BASIS OF PAYMENT

Surface preparation of bridge decks and approach pavement will be paid for at the
respective contract unit price per square yard (square meter) for the specified class of
surface preparation, which price will be full compensation for deck preparation, removal
and disposal of unsound and contaminated concrete, cleaning, repairing or replacing of
reinforcing steel, placement of all Class AA concrete, and for furnishing all materials,
labor, tools, equipment and incidentals necessary to complete the work.

Payment will be made under:

Class I Surface Preparation..........ccceeeeveericniiiiniinininicie e Square Yard
Class IT Surface Preparation .......cccccceecvevmeesieieuinicininienieeee e Square Yard
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LATEX MODIFIED CONCRETE (7-18-06)

1.0

2.0

3.0

DESCRIPTION

This work consists of furnishing and placing an overlay of latex modified concrete over
conventional existing concrete or repair concrete on bridge decks and approach pavement
at bridge number 54 and 100. Perform this work in accordance with this Special Provision
and the applicable parts of the Standard Specifications. For material, equipment, and
proportioning and mixing of modified compositions, see Section 1000-8 of the Standard
Specification.

PREPARATION OF SURFACE

Completely clean all surfaces within the 48 hours prior to placing the overlay unless
otherwise approved.

Thoroughly soak the clean surface for at least 2 hours immediately prior to placing the
latex modified concrete. After soaking the surface for at least 2 hours, cover it with a layer
of white opaque polyethylene film that is at least 4 mils (0.100 mm) thick. Immediately
prior to placing the latex modified concrete, remove standing water from the surface.

PLACING AND FINISHING

Prior to placing modified material, install a bulkhead of easily compressible material at
expansion joints to the required grade and profile. Placing material across expansion joints
and sawing it later is not permitted.

Place and fasten screed rails in position to ensure finishing the new surface to the required
profile. Do not treat screed rails with parting compound to facilitate their removal.

Separate screed rails and/or construction dams from the newly placed material by passing a
pointing trowel along their inside face. Carefully make this trowel cut for the entire depth
and length of rails or dams after the modified composition has sufficiently stiffened and
cannot flow back.

Brush a latex cement mixture onto the wetted, prepared surface. Carefully give all vertical
and horizontal surfaces a thorough, even coating and do not let the brushed material dry
before it is covered with the additional material required for the final grade.

Construction joints other than those shown on the plans are not permitted.

When a tight, uniform surface is achieved and before the concrete becomes non-plastic,
further finish the surface of the floor by burlap dragging or another acceptable method that
produces an acceptable uniform surface texture.

Do not allow more than 15 feet (4.5 m) of exposed latex concrete behind the screed. In the
event of a delay of 10 minutes or more, temporarily cover all exposed latex concrete with
wet burlap and white opaque polyethylene.
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As soon as the surface supports l;aﬂap without deformations, cover the surface with a
single layer of clean, wet burlap.

Do not place the latex modified concrete before the burlap is saturated and approved by the
Engineer. Drain excess water from the wet burlap before placement.

Within 1 hour of covering with wet burlap, place a layer of 4 mil (0.100 mm) white opaque
polyethylene film on the wet burlap and cure the surface for 48 hours. Then remove the
curing material for an additional 96 hours air cure.

As soon as practical, after the concrete has hardened sufficiently, test the finished surface
with an approved rolling straightedge that is designed, constructed, and adjusted so that it
will accurately indicate or mark all floor areas which deviate from a plane surface by more
than 1/8 inch in 10 feet (3 mm in 3 m). Remove all high areas in the hardened surface in
excess of 1/8 inch in 10 feet (3 mm in 3 m) with an approved grinding or cutting machine.
Where variations are such that the corrections extend below the limits of the top layer of
grout, seal the corrected surface with an approved sealing agent if required by the Engineer.
If approved by the Engineer, correct low areas in an acceptable manner.

Unless otherwise indicated on the plans, groove the bridge floor in accordance with Article
420-14(B) of the Standard Specifications.

LIMITATIONS OF OPERATIONS
The mixer is not permitted on the bridge deck unless otherwise approved.

No traffic is permitted on the finished latex modified concrete surface until the total
specified curing time is completed and until the concrete reaches the minimum specified
compressive strength.

Do not place latex modified concrete if the temperature of the concrete surface on which
the overlay is to be placed is below 40°F (4°C) or above 85°F (29°C). Measure the surface
temperature by placing a thermometer under the insulation against the surface.

Prior to placing latex modified concrete, the Engineer determines the air temperature and
wind speed. Do not place latex modified concrete if the ambient air temperature is below
45°F (7°C) or above 85°F (29°C), or if the wind velocity is in excess of 10 mph (16 km/h).
If working at night, provide approved lighting. Provide aggregates for use in the latex
modified concrete that are free from ice, frost and frozen particles when introduced into the
mixer.

Do not place latex modified concrete when the temperature of the latex modified concrete
is below 45°F (7°C) or above 85°F (29°C).

Do not place latex modified concrete if the National Weather Service predicts the air
temperature at the site to be below 35°F (2°C) during the next 72 hours. If this predicted
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air temperature is above 35°F (2°C) but below 50°F (10°C), then use insulation to protect
the latex modified concrete for a period of at least 48 hours.

Use insulation that meets the requirements of Subarticle 420-7(C) and, if required, place it
on the latex modified concrete as soon as initial set permits.

When using insulation to protect latex modified concrete during the wet curing period, do
not remove the insulation until the ambient air temperature is at least 40°F (4°C) and rising.
Leave the latex modified concrete uncovered for the 96 hour air curing period.

Assume all risks connected with the placement of latex modified concrete under cold
weather conditions referred to above.

Stop all placement operations during periods of precipitation. Take adequate precautions to
protect freshly placed latex modified concrete from sudden or unexpected precipitation.
Keep an adequate quantity of protective coverings at the worksite to protect the freshly
placed pavement from precipitation.

METHOD OF MEASUREMENT

The quantity of “Latex Modified Concrete Overlay” paid for will be the number of cubic
yards of latex modified concrete satisfactorily placed in the completed deck.

The quantity of “Placing and Finishing of Latex Modified Concrete Overlay” will be
measured for payment by the number of square yards of surface satisfactorily covered.

The quantity of “Grooving Bridge Floors™ will be measured for payment by the actual
number of square feet shown on the plans for “Grooving Bridge Floors”. Where the plans
are revised, the quantity to be paid for is the quantity shown on the revised plans.

BASIS OF PAYMENT

The pay item “Latex Modified Concrete Overlay™ will be paid for at the contract unit price
bid per cubic yard which price will be full compensation for furnishing all latex modified
concrete.

The pay item “Placing and Finishing of Latex Modified Concrete Overlay” will be paid for
at the contract unit price bid per square yard, which price will be full compensation for
furnishing all labor, materials, tools, equipment and incidentals required to complete the
work in accordance with this Special Provision and applicable parts of the Standard
Specifications.

The pay item “Grooving Bridge Floors™ will be paid for at the contract unit price per
square foot.

10
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EPOXY RESIN INJECTION L. 06 (10-12-01)

1.0

2.0

3.0

4.0

5.0

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.

SCOPE OF WORK

Using Epoxy Resin Injection, repair cracks 7 mils (175 pm) wide or greater in the interior
bent columns and caps, end bent cap, curtain wall and in the areas shown in the plans and
such areas identified by the engineer.

Repair the column cracks to the top of the footings.

Repair any crack, void, honeycomb or spall area unsuitable for repair by injection with
€poxy mortar.

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.

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 (20.7 MPa) is required of these cores.

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

11
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. . o o Brookfield RVT Spindle
Viscosity @ 40 + 3°F (4 £ 1°C), cps No. 4 @ 20 rpm 6000 - 8000
. . o o Brookfield RVT Spindle
Viscosity @ 77 + 3°F (25 £ 1°C), 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 o Brookfield RVT Spindle
Viscosity @ 40 = 3°F (4 = 1°C), cps No. 2 @20 rpm 700 - 1400
. o o Brookfield RVT Spindle
Viscosity @ 77 = 3°F (25 £ 1°C), 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 (25 + 1°C) 15 minutes minimum
@ 100 £+ 3°F (38 + 1°C) 5 minutes minimum

Certify that the Adhesive, when cured for 7 days at 77 + 3°F (25 + 1°C) unless otherwise
specified, has the following properties:

12

Test Method Specification Requirements
Ultimate Tensile Strength ASTM D638 7000 psi (48.3 MPa) min.
Tensile Elongation at Break ASTM D638 4% max.
Flexural Strength ASTM D790 10,000 psi (69.0 MPa) min.
Flexural Modulus ASTM D790 3.5 x 10° psi (2413.2 MPa)
Compressive Yield Strength ASTM D695 11,000 psi (75.8 MPa) min.
Compressive Modulus ASTM D695 2.0-3.5%x10° psi (1379.0 -

2413.2 MPa)

Heat Deflection Temperature 125°F (52°C) min.
Cured 28 days @ 77 + 3°F ASTM D648* 135°F (57°C) min.
25+ 1°C)
Slant Shear Strength,
5000 psi (34.5 Ml%;) AASHTO 1237
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compressive strength

concrete
Cured 3 days @ 40°F
(4°C) wet concrete
Cured 7 days @ 40°F
(4°C) wet concrete
Cured 1 day @ 77°F
(25°C) dry concrete

3500 psi (24.1 MPa) min.
4000 psi (27.6 MPa) min.

5000 psi (34.5 MPa) min.

+ Cure test specimens so that the peak exothermic temperature of the adhesive does not
exceed 77°F (25°C).

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 (1380 £ 35 kPa) 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 (1380 kPa) 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:

e 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.

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

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

13
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o Allow enough time for the surface seal material to gain adequate strength before
proceeding with the injection.

-

EprPoXY 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 (meter)
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.

14
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EPOXY MORTAR REPAIRS

1.0 MATERIAL PROPERTIES

60

CUMBERLAND, HARNETT, & ROBESON COUNTIES

(10-12-01)

Use a two-component paste epoxy bonding agent for the epoxy mortar conforming to the

following requirements:

Density, 1bs/gal (kg/liter) 10.5 (1.25)
Specific Gravity 1.3
Minimum Application Temperature, °F (°C) 50 (10)

Application Temperature Range, °F (°C)

60 to 105 (16 to 41)

Shelf Life

1 year (min.)

@ 60°F @ 85°F @ 105°F
(16°C) (29°C) (41°C)
Potlife, hr., 1 gallon (3.8 liters) 2% 1 %
Open Time', minimum: hr. 4 1% Ya
Non-sag Thickness, inches (mm) s .
(ASTM D2730) 1) 7 (19) 7 (13)
Initial Cure?, days 10 6 3
(AASHTO T237)
Cure Time®, days
(ASTM D695) 20 10 7
Typical Mechanical Properties*
Tensile Strength, psi (MPa) 1,500 (10.3)
Elongation at Break 4%
(ASTM D638)
Compressive Yield Strength, psi (MPa) 8,000 (55.2)

Compressive Modulus, psi (MPa)
(ASTM D695)

4.0x 10° (2757.9)

Heat Deflection Temperature’, °F (°C) 105 (41)
(ASTM D648)
Slant Shear Strength, psi (MPa) 5,000 (34.5)

Damp to Damp Concrete
(AASHTO T237)

100% Concrete Failure

From start of mixing to completion of repair
5,000 psi (34.5 MPa) minimum

Nk WD =

128°F (53°C) after 28 day cure

15

Isothermal cure to eliminate effect of exotherm
Cure schedule 7 days @ 77°F (25°C), test temperature 77°F (25°C)



PROJECTS B-5021 & B-5022 CUMBERLAND, HARNETT, & ROBESON COUNTIES

2.0

3.0

4.0

P T s

SURFACE PREPARATION 2 61

Prior to the application of epoxy mortar, thoroughly clean surfaces to be repaired and
remove all loose materials. Remove grease, wax, and oil contaminants by scrubbing with
an industrial grade detergent or degreasing compound followed by a mechanical cleaning.
Remove weak or deteriorated concrete to sound concrete by bush hammering, gritblasting,
scarifying, waterblasting, or other approved methods. Remove dirt, dust, laitance and
curing compounds by gritblasting, sanding, or etching with 15% hydrochloric acid.

Only acid etch if approved and follow it by scrubbing and flushing with copious amounts
of clean water. Check the cleaning using moist pH paper. Water cleaning is complete when
the paper reads 10 or higher.

Follow all mechanical cleaning with vacuum cleaning.

APPLICATION

When surface preparation is completed, apply epoxy mortar to areas as specified in the
Special Provision for “Epoxy Resin Injection”. Repair deep surface irregularities such as
severe spalling with a 1:1 sand-epoxy mix. Use graded silica sand that is washed, kiln-
dried, and bagged. Repair shallow surface irregularities with the epoxy bonding agent.
The finishing of those areas receiving the sand-epoxy mix with the epoxy bonding agent is
permitted.

Apply epoxy mortar to damp surfaces only when approved. In such instances, remove all
free water by air-blasting.

After applying the epoxy mortar, remove excessive material and provide a smooth, flush
surface. Remove the epoxy material in accordance with the supplier’s instructions.

MEASUREMENT AND PAYMENT

Payment for Epoxy Mortar Repairs will be at the contract unit price per square foot (square
meter) for “Epoxy Mortar Repairs”. Such payment will be full compensation for
furnishing all material, labor, tools and equipment necessary for performing this work
complete in place and accepted. For repairs of edge or corner areas, the surface to be
measured for payment will be the largest surface and the other surfaces will not be
measured. '

16
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EVAZOTE JOINT SEALS .. 6% (8-13-04)

1.0 SEALS

Use preformed seals compatible with concrete and resistant to abrasion, oxidation, oils,
gasoline, salt and other materials that are spilled on or applied to the surface. Use a low-
density closed cell, cross-linked ethylene vinyl acetate polyethylene copolymer nitrogen
blown material for the seal.

Use seals manufactured with grooves 1/8" (3 mm) + wide by 1/8" (3 mm) + deep and
spaced between 1/4 (6 mm) and 1/2 inch (13 mm) apart along the bond surface running the
length of the joint. Use seals sized so that the depth of the seal meets the manufacturer’s
recommendation, but is not less than 70% of the uncompressed width. Provide a seal
designed so that, when compressed, the center portion of the top does not extend upward
above the original height of the seal by more than 1/4 inch (6 mm). Splice the seal using
the heat welding method by placing the joint material ends against a teflon heating iron of
350°F (177°C) for 7 - 10 seconds, then pressing the ends together tightly. Do not test the
welding until the material has completely cooled. Use material that resists weathering and
ultraviolet rays. Provide a seal that has a working range of 30% tension and 60%
compression and is watertight along its entire length including the ends.

Provide seals that meet the requirements given below.

TEST TEST METHOD REQUIREMENT
Elongation at break ASTM D3575 210+ 15%
Tensile strength, psi (kPa) ASTM D3575 110 £ 15 (755 = 100)
Compression Recovery AASHTO T42
(% of original width) 50% compr. for 22 hr. 8743
@ 73°F (23°C) 12 hr.
recovery
Weather/Deterioration - AASHTO T42 No deterioration
Accelerated Weathering for 10 years min.
. : 5 .
Compression/Deflection @ 50 .A{deﬂec'tlon of 10 psi (69 kPa) min.
original width
@ 50% deflection of .
original width 60 psi (414 kPa) max.
Tear Strength, psi (kPa) ASTM D624 16 3 (110x20)
Density ASTM D545 2.8t03.4
Water Absorption ASTM D3575 Total 3
(% vol/vol) immersion for 3 months

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

17
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ADHESIVES : 63

.

Use a two component, 100% solid, modified epoxy adhesive with the seal that meets the
requirements of ASTM C881, Type 1, Grade 3, Class B & C and has the following physical
properties:

Tensile Strength........coceevieviviiiiicenieceeercnecee s 3500 psi (24.1 MPa) min.
Compressive Strength.........cccoovininiiininenes 7000 psi (48.3 MPa) min.
Shore D Hardness .......oveeeveeereerieeneeneieesieereeeieeeieeseee e e 75 psi (0.5 MPa) min.
Water ADSOTPHON. .....oviieiiiieiiicicce et 0.25% by weight

Use an adhesive that is workable to 40°F (4°C). When installing in temperatures below
40°F (4°C) or for application on moist, difficult to dry concrete surfaces, use an adhesive
specified by the manufacturer of the joint material.

SAWING THE JOINTS

When the plans call for sawing the joints, the joints shall be initially formed to a width as
shown on the plans including the blockout for the elastomeric concrete. Complete
placement of the elastomeric concrete after the reinforced concrete deck slab has cured for
seven full days and reached a minimum strength of 3000 psi (20.7 Mpa).

Cure the elastomeric concrete for a minimum of 2 days prior to sawing the elastomeric
concrete to the final width and depth as specified in the plans.

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

Saw cut to the desired width and depth in one or two passes of the saw by placing and
spacing two metal blades on the saw shaft to the desired width for compression seals.

The desired depth is the depth of the seal plus 1/4 inch (6 mm) above the top of the seal
plus approximately 1 inch (25 mm) below the bottom of the seal. An irregular bottom of
sawed joint is permitted as indicated on the plans. Grind exposed corners on saw cut edges
to a 1/4" (6 mm) chamfer.

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

Use extreme care to saw the joint straight to the desired width and to prevent any chipping
or damage to sawed edges of the joint.

18



PROJECTS B-5021 & B-5022 CUMBERLAND, HARNETT, & ROBESON COUNTIES

4.0

5.0

v e e

T 64

PREPARATIONS FOR SAWED JOINTS ™

When the plans call for sawing the joint, the Engineer thoroughly inspects the sawed joint
opening for spalls, popouts, cracks, etc. Make all necessary repairs prior to blast cleaning
and installing the seal.

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

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

If nozzle blasting, use compressed air that does not contain detrimental amounts of water or
oil.

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

Bond the seal to the blast cleaned surface on the same day the surface is blast cleaned.
PREPARATIONS FOR ARMORED JOINTS

When the plans call for armored joints, form the joint and blockout openings in accordance
with the plans. If preferred, wrap the temporary form with polyethylene sheets to allow for
easier removal. Do not use form release agents.

A. Submittals

Submitting detailed working drawings is not required; however, submitting catalog cuts
of the proposed material is required. In addition, direct the joint supplier to provide an
angle segment placing plan.

B. Surface Preparation

Prepare the surface within the 48 hours prior to placing the elastomeric concrete. Do
not place the elastomeric concrete until the surface preparation is completed and
approved.

1. Angle Assembly

Clean and free metallized steel of all foreign contaminants and blast the
non-metallized steel surfaces to SSPC SP-10. Blast-cleaning anchor studs is not
required.
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2. Concrete

Prior to placing the elastomeric concrete, thoroughly clean and dry all concrete
surfaces. Sandblast the concrete surface in the blockout and clear the surface of all
loose debris.

C. Elastomeric Concrete Placement

Make sure that a manufacturer’s representative is present when placing elastomeric
concrete. Do not place elastomeric concrete if the ambient air temperature is below
45°F (7°C).

Prepare and apply a primer, as per manufacturer’s recommendations, to all vertical
concrete faces, all steel components to be in contact with elastomeric concrete, and to
areas specified by the manufacturer. Align the angles with the joint opening.

Prepare, batch, and place the elastomeric concrete in accordance with the
manufacturer’s instructions. Place the elastomeric concrete in the areas specified on the
plans while the primer is still tacky and within 2 hours after applying the primer. Pay
careful attention to properly consolidate the concrete around the steel and anchors.
Trowel the elastomeric concrete to a smooth finish.

D. Joint Preparation

Prior to installing the seal, the Engineer thoroughly inspects the armored joint opening
for proper alignment and full consolidation of elastomeric concrete under the angle
assemblies. Make all necessary repairs prior to cleaning the joint opening and
installing the seal.

Clean the armored joint opening with a pressure washer rated at 3000 psi (20.7 MPa)
minimum at least 24 hours after placing the elastomeric concrete. Dry the cleaned
surface prior to installing the seal.

Examine the cleaned surface and remove traces of oil, grease or smudge deposited
during the cleaning operations.

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

Install the joint seal according to the manufacturer’s procedures and recommendations and
as recommended below. Do not install the joint seal if the ambient air temperature is below
45°F (7°C). Have a manufacturer’s representative present during the installation of the first
seal of the project.

Begin installation at the low end of the joint after applying the mixed epoxy to the sides of
both the joint material and both sides of the joint, making certain to completely fill the
grooves with epoxy. With gloved hands, compress the material and with the help of a blunt
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probe, push it down into the joint until it is recessed approximately 1/4 inch (6 mm) below
the surface. Do not push the seal at an angle that would stretch the material. Once work on
a joint begins, do not stop until it is completed. Clean the excess epoxy off the surface of
the joint material quickly and thoroughly. Do not use solvents to remove excess epoxy.
Remove excess epoxy in accordance with the joint manufacturer’s recommendations.

Install the seal so that it is watertight. Testing of the joint seal is not required, but it is
observed until final inspection.

BASIS OF PAYMENT

Payment for all evazote joint seals will be at the lump sum contract price bid for “Evazote
Joint Seals” which prices and payment will be full compensation for furnishing all material,
including elastomeric concrete when required, labor, tools and equipment necessary for
installing these units in place and accepted.

21



PROJECTS B-5021 & B-5022 CUMBERLAND, HARNETT, & ROBESON COUNTIES

ELASTOMERIC CONCRETE

v o e

T 67

(10-12-01)

1.0

2.0

3.0

DESCRIPTION

Elastomeric concrete is a mixture of a two-part polymer consisting of polyurethane and/or
epoxy, and kiln-dried aggregate. Have the manufacturer supply it as a unit. Use the
concrete in the blocked out areas on both sides of the bridge deck joints as indicated on the
plans.

MATERIALS

Provide materials that comply with the following minimum requirements at 14 days.

CONCRETE PROPERTIES TEST METHOD REB/III}\II%&%NT
Bond Strength to Concrete, psi (MPa) ASTM D638 (D638M) 450 (3.1)
| Brittleness by Impact, ft-1b (kg-m) Ball Drop 7 (0.97)
Compressive Strength, psi (MPa) ASTM D695 (D695M) 2800 (19.3)
Tensile Strength, psi (MPa) ASTM D638 (D638M) 800 (5.5)
Ultimate Elongation ASTM D638 (D638M) 150%
Tear Resistance, Ib/in (kN/m) ASTM D624 90 (15.7)

In addition to the requirements above, use elastomeric concrete that also resists water,
chemical, UV, and ozone exposure and withstands extreme temperature (freeze-thaw)
changes.

Furnish a manufacturer’s certification verifying that the materials satisfy the above
requirements. Provide samples of elastomeric concrete to the Engineer, if requested, to
independently verify conformance with the above requirements.

Require a manufacturer's representative to be present on site during the installation of the
elastomeric concrete.

BASIS OF PAYMENT

No separate payment will be made for elastomeric concrete. The lump sum contract price
bid for “Evazote Joint Seals” will be full compensation for furnishing and placing the
Elastomeric Concrete.
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FALSEWORK AND FORMWORK ~ (7-18-06)
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DESCRIPTION

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

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

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.

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.
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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
(177 km/hr). 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, Ib/ft? (kPa) for Indicated Wind Velocity,
‘ mph (knmv/hr)

feet (m) above ground 70 80 90 100 110
(112.7) | (128.7) | (144.8) | (160.9) | (177.0)

0to30(0t09.1) 15 20 25 30 35
(0.72) (0.96) (1.20) (1.44) (1.68)

30 to 50 (9.1to 15.2) 20 25 30 35 40
(0.96) (1.20) (1.44) (1.68) (1.92)

50 to 100 (15.2 to 30.5) 25 30 35 40 45
(1.20)<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>