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Use when spalling is limited to the top third of the pavement thickness and existing load transfer devices are still working, and spalled areas are less than one square meter.

Spalled areas smaller than 50 mm x 150 mm do not need partial depth repair.  Individual spalls smaller than 50 mm x 150 mm and adjacent to joints or cracks may be repaired by filling with joint sealant.

Do not use this SSP for slab replacement or full depth partial width panel replacement or for repair of spalls at mid-panel cracks.  Do not use for repair of spalls caused by misaligned dowels.  Do not use this SSP for spall repairs on longitudinal joints between concrete pavement and asphalt concrete shoulders.

Spalls greater that one square meter or deeper than the top third of the pavement thickness should require slab replacement or full depth partial width panel replacement.

Include additional funds under Supplemental Work for removal and repair of unsound concrete below the limits of planned removal.

Existing pavement thickness must be shown on the plans.

10‑1.__  REPAIR SPALLED JOINTS

This work shall consist of removing unsound or damaged concrete from spalled areas at transverse or longitudinal joints shown on the plans and filling the area with a fast-setting patching grout in conformance with these special provisions.

2

MATERIALS

Fast-Setting Grout

Fast-setting grout shall be, at the option of the Contractor, any of the following:

1.
Either of the following magnesium phosphate grouts:

1.1
Single component water activated, or

1.2
Dual component with a prepackaged liquid activator

2.
Modified high alumina based grout, or

3.
Hydraulic cement based grout.

3

The Contractor may use accelerating admixtures conforming to the requirements in ASTM Designation:  C 494/C 494M, Type C and to the provisions in Section 90‑4, "Admixtures," of the Standard Specifications, except that the chloride content of the accelerating admixture shall be less than one percent by mass.  Fast-setting grout shall conform to the following requirements:

	Property
	Test Method
	Requirements

	Compressive Strength
	
	

	at 3 hours, MPa
	California Test 551
	21 min.

	at 24 hours, MPa
	California Test 551
	35 min.

	Flexural Strength
	
	

	at 24 hours, MPa
	California Test 551
	3.5 min.

	Bond Strength:  at 24 hours
	
	

	SSD Concrete, MPa
	California Test 551
	2.1 min.

	Dry Concrete, MPa
	California Test 551
	2.8 min.

	Water Absorption, %
	California Test 551
	10 max.

	Abrasion Resistance
	
	

	at 24 hours, grams
	California Test 550
	25 max.

	Drying Shrinkage at 4 days, %
	ASTM Designation:  C 596
	0.13 max.

	Soluble Chlorides by mass, %
	California Test 422
	0.05 max.

	Water Soluble Sulfates* by mass, %
	California Test 417
	0.25 max.

	*
	Test to be a cube specimen, fabricated in conformance with the requirements in ASTM Designation:  C 109/C 109M, cured at least 14 days and then pulverized to 100% passing the 300 (m sieve.
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Clean, uniformly rounded aggregate filler may be used to extend the prepackaged grout.  The moisture content of the aggregate filler shall not exceed 0.5‑percent by mass.  Grading of the aggregate filler shall conform to the following:
	Sieve Size
	Percentage Passing

	6.5 mm
	100

	1.18 mm
	0-5
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The amount of aggregate filler shall conform to the fast-setting grout manufacturer's recommendation, but in no case shall the amount of aggregate filler exceed 50 percent of the volume of the grout mix.

6

Fast-setting grout shall be formulated for a minimum initial set time of 15 minutes and a minimum final set time of 25 minutes at 21°C.  The materials, prior to use, shall be stored in a cool, dry environment.

7

Mix water used with water activated material shall be free from oil and shall not contain more than 2000 parts per million of chlorides as Cl, nor more than 1500 parts per million of sulfates as SO4.

8

Water for curing shall not contain impurities in sufficient amounts to cause discoloration of the concrete surface or produce etching of the surface.

9

The quantity of water or liquid activator to be blended with the dry component for magnesium phosphate grout shall conform to the limits recommended by the manufacturer.

10

Addition of retarders, when needed, shall conform to the fast-setting grout manufacturer's recommendations.

11.  Delete Paras 11 through 14 if no resealing of joints is needed.

Silicone Joint Sealant

Silicone joint sealant shall be low modulus and shall be furnished in a one-part silicone formulation.  Acid cure sealants shall not be used.  The Contractor shall use the same brand of silicone joint sealant throughout the project.  The silicone joint sealant shall conform to the following requirements:

	Property
	Test Method
	Requirement

	Tensile stress, 150% elongation,

7‑day cure at 25°C±1°C and 45% to 55% R.H.e
	ASTM Designation:

D 412 (Die C)
	310 kPa max.

	Flow at 25°C ±1°C
	ASTM Designation:

 C 639a
	Shall not flow from channel

	Extrusion Rate at 25°C ±1°C
	ASTM Designation:

C 603b
	75-250 g/min

	Specific Gravity
	ASTM Designation:

  D 792 Method A
	1.01 to 1.51

	Durometer Hardness, at –18°C,

Shore A, cured 7 days at 25°C ±1°C
	ASTM Designation:

C 661
	10 to 25

	Ozone and Ultraviolet Resistance,

After 5000 hours
	ASTM Designation:

C 793
	No chalking, cracking or bond loss

	Tack free at 25°C ±1°C and 45% to 55% R.H.e
	ASTM Designation:

C 679
	Less than 75 minutes

	Elongation, 7 day cure

at 25°C ±1°C and 45% to 55% R.H.e
	ASTM Designation:

D 412 (Die C)
	500 percent min.

	Set to Touch, at 25°C ±1°C and 45% to 55% R.H.e
	ASTM Designation:

D 1640
	Less than 75 minutes

	Shelf Life, from date of shipment
	—
	6 months min.

	Bond, to concrete mortar-concrete briquets,

air cured 7 days at 25° ± 1°C
	AASHTO Designation:

T 132c
	345 kPa min.

	Movement Capability and Adhesion,

100% extension at –18°C after,

air cured 7 days at 25°C ±1°C,

and followed by 7 days in water at 25°C ±1°C
	ASTM Designation:

C 719d
	No adhesive or cohesive failure after 5 cycles

	Notes:

	a.

b.

c.

d.

e.
	ASTM Designation:  C 639 Modified (15 percent slope channel A).

ASTM Designation:  C 603, through 3‑mm opening at 345 kPa.

Mold briquets in conformance with AASHTO Designation:  T 132, sawed in half and bonded with a 1.5 mm maximum thickness of sealant and tested in conformance with AASHTO Designation:  T 132.  Briquets shall be dried to constant mass at 100 C ±5° C.

Movement Capability and Adhesion:  Prepare 305 mm x 25 mm x 75 mm concrete blocks in accordance with ASTM Designation:  C 719.  A sawed face shall be used for bond surface.  Seal 50 mm of block leaving 12.5 mm on each end of specimen unsealed.  The depth of sealant shall be 9.5 mm and the width 12.5 mm.

 R.H. equals relative humidity.
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Silicone joint sealant shall be formulated to cure after application on grades up to 15 percent.

13

A Certificate of Compliance for silicone joint sealant shall be furnished to the Engineer in conformance with the provisions in Section 6‑1.07, "Certificates of Compliance," of the Standard Specifications.  The Certificate shall be accompanied with a certified test report of the results for the required tests performed on the sealant material within the previous 12 months prior to proposed use.  The Certificate and accompanying test report shall be provided for each lot of silicone joint sealant prior to use on the project.

14

Backer Rods

Backer rods shall have a diameter prior to placement at least 25 percent greater than the width of the sealant reservoir and shall be expanded, crosslinked, closed-cell polyethylene foam that is compatible with the joint sealant so that no bond or adverse reaction occurs between the rod and sealant.  The Contractor shall submit a manufacturer's data sheet verifying that the backer rod is compatible with the sealant to be used.

15

Joint Bond Breaker

Joint bond breaker material shall be either corrugated cardboard with a 0.15‑mm polyethylene covering or expanded polystyrene material.

16

Bonding Agent

Bonding agent shall be as recommended by the fast-setting grout manufacturer.

17

SPALL REPAIR PROCEDURE

Concrete Removal

Outlines of rectangular areas, as marked by the Engineer, shall be cut with a diamond bladed saw to a minimum depth of 50 mm.  Unsound and damaged concrete between the saw cut and the joint, and to the depth of the saw cut, shall be removed by methods that will not damage the concrete pavement that is to remain in place.  Damage to the concrete pavement beyond the limits to be removed shall be repaired at the Contractor's expense.  A pneumatic hammer greater than 7 kg shall not be used for removal of concrete.

18

Concrete pavement removed to repair spalled joints shall become the property of the Contractor and shall be disposed of in conformance with the provisions in Section 7‑1.13, "Disposal of Materials Outside the Highway Right of Way," of the Standard Specifications.

19

Cleaning

After the repair area has been cleared of unsound concrete, the exposed faces of the concrete shall be thoroughly cleaned.  Cleaning shall be by abrasive blasting, either sand blasting or high pressure water blasting.  Water blasting equipment for concrete cleaning shall be capable of producing a blast pressure of 20 MPa to 40 MPa.

20

After abrasive blasting, the exposed concrete area shall be cleaned with moisture-free, oil-free compressed air to remove debris.  Air compressors shall deliver air at a minimum of 3.4 m3 per minute and develop 0.63‑MPa of nozzle pressure.

21

Joint Bond Breaker Installation

A joint bond breaker shall be placed along the joint, and extend 25 mm beyond the edges of the patch.  Joint bond breaker shall be the same width as the existing joint.
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Bonding Agent Application

Bonding agent shall be mixed on site in small quantities and mixed in conformance with the manufacturer's instructions.  Bonding agent shall be applied in a thin, even coat by using a stiff bristle brush scrubbing the entire area including the patch walls.
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Mixing Fast-Setting Grout

Fast-setting grout shall be mixed in a small mobile drum or paddle mixer in conformance with the manufacturer's instructions and these special provisions.

24

The components of prepackaged, dual component magnesium phosphate grout with a prepackaged liquid activator shall be as supplied by the manufacturer.  Portions of components shall not be used.  Water shall not be added to dual component magnesium phosphate grout.

25

Magnesium phosphate grout shall not be mixed in containers or worked with tools containing zinc, cadmium, aluminum, or copper.  Modified high alumina based grout shall not be mixed in containers or worked with tools containing aluminum.

26

Placement of Fast-Setting Grout

Magnesium phosphate grout shall be placed on a dry surface.  The grout shall air cure with no curing medium applied.  The repaired area shall be protected from public traffic for at least 2 hours after the grout sets.

27

High alumina based grout and hydraulic cement based grout may be placed on either a dry or damp surface, in conformance with the manufacturer's instructions.  Curing shall be in conformance with the manufacturer's instructions.  When curing compound is recommended by the manufacturer, either curing compound (1) or (2) that conforms to Section 90‑7.01B, "Curing Compound Method," of the Standard Specifications may be used.  The repaired area shall be protected from public traffic for at least 2 hours after the grout sets.
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Resealing Joints

Existing joints where sealant was removed shall be cleaned, resealed and recessed below the final surface as shown on the plans in conformance with the joint sealant manufacturer's instructions and these special provisions.

29

MEASUREMENT AND PAYMENT

Repair spalled joints will be measured by the square meter of the pavement surface area repaired.

30

The contract price paid per square meter for repair spalled joints shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in repairing spalled joints, including removal and disposal of portions of concrete pavement involved in repairing spalled joints, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.

