Departmental Materials Specification DMS-6310

DMS-6310 ‘ ®

Joint Sealants and Fillers Im

Department
Effective Date: July 2017 Transportation

1. DESCRIPTION

This Specification establishes the requirements for the various types of joint sealants, backing materials, and
joint fillers suitable for use in pavements structures.

2. UNITS OF MEASUREMENTS

The values given in parentheses (if provided) are not standard and may not be exact mathematical
conversions. Use each system of units separately. Combining values from the two systems may result in
nonconformance with the standard.

3. MATERIAL PRODUCER LIST

The Materials and Pavements Section of the Construction Division (CST/M&P) maintains the Material
Producer List (MPL) of all materials conforming to the requirements of this Specification. Materials appearing
on the MPL, entitled “Joint Sealers,” require no further sampling and testing before use, unless deemed
necessary by the Project Engineer or CST/M&P.

Please note that there is no MPL for Class 9 and 10 joint sealers; backing materials; or joint fillers.

4, BIDDERS’ AND SUPPLIERS’ REQUIREMENTS

The Department will only purchase or allow on projects those products listed by producer and product code
or designation shown on the MPL.

Use of pre-qualified product does not relieve the Contractor of the responsibility to provide product that
meets this Specification. The Department may inspect or test material at any time and reject any material
that does not meet the specifications.

5. NATIONAL TRANSPORTATION PRODUCT EVALUATION PROGRAM (NTPEP)

When a Class 3, 4, 5, 7, or 8 sealant submitted to CST/M&P is listed on the most recent NTPEP field
evaluation report with an overall sealant condition rating of 2 or less, some NTPEP test results may be used
in lieu of Department testing. Specfically:

m NTPEP flow test results may be used for Class 3 sealants;

m NTPEP tack-free time, resilience, cone penetration at 77°F (25°C), and non-immersed bond test results
at -20°F (-29°C) may be used for any class; and

B NTPEP test results for tensile strength at 150% elongation may be used in lieu of Department tensile
strength and 24-hr. extension test, but only if all NTPEP bond test results show no loss of adhesion.

CST/M&P will perform tests required by this Specification that are not performed by NTPEP. CST/M&P test

results that do not meet the requirements of this Specification will constitute failure of the material—even if
the test was also performed by NTPEP with passing results.
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6. JOINT SEALANTS

This Specification defines the following types.

m Class 1—two-component polyurethane, rapid curing, self-leveling

m Class 2—two-component synthetic polymer, self-leveling

m Class 3—hot-poured rubber

m Class 4—low-modulus silicone, nonsag

m Class 5—low-modulus silicone or polyurethane, self-leveling

B Class 6—preformed seals

m Class 7—low-modulus silicone, rapid curing, self-leveling

m Class 8—low-modulus silicone or polyurethane, self-leveling, concrete only

m Class 9—polymer-modified asphalt emulsion

m Class 10—polymer-modified asphalt emulsion, nonsag

Table 1 summarizes the materials and application requirements of the various classes.

Table 1
Joint Sealant Applicability
Features Classes
1 2 3 4 5 6 7 8 9
. Synthetic - Silicone or . - Silicone or Asphalt
Material Polyurethane Polymer Asphalt | Silicone Polyurethane Solid | Silicone Polyurethane | Emulsion

1-or2- 2 2 1 1 1 1 2 1 11 1
component
Self-
Leveling or SL SL N/A NS SL N/A SL SL SL 1+ NS
Nonsag
angr Yes No No No No No Yes No No | No
Required
Backer Rod Yes No No Yes Yes? No Yes Yes? No | No
Required
Joint Type? H ACS AC ACS AC CS CSH C AC 1 AC

1. These materials must cure by chemical reaction and not by evaporation of solvent or fluxing of harder particles.

2. Joint Types: A = asphalt-to-concrete; C = concrete-to-concrete; S = steel or armored; H = header-type. Use with joint types other than the
ones listed only after evaluating the sealant for the proposed application.

3. Unless otherwise shown on the plans.

6.1.

6.1.1.

Liquid and Semisolid Types. Except for Class 6, each of the classes listed in Table 1 consists of a one- or

two-component liquid or semisolid compound that is poured into the joint and solidifies after application.

Material Properties. Class 1 must meet ASTM C920 Type M, Grade P, Class 50. For adhesion and
cohesion under cyclic movement and adhesion-in-peel tests, the substrate will be the elastomeric header
material corresponding to the header-type joint system that utilizes the sealant.

Class 2 must cure sufficiently to not pick up under the wheels of traffic after a maximum of 24 hr. at an
average temperature of 77 + 2°F (25 + 1°C), unless another time is specified. (Three hours is commonly

used.)

Class 3 consists of a rubber-modified asphalt compound which, when heated to the manufacturer's

recommended temperature, will melt to an appropriate consistency for pouring and then solidify when cooled
to ambient temperatures.

Classes 2 and 3 must meet the requirements of Table 2.
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Table 2
Synthetic and Bituminous Properties
Material Class 2 Class 3
Property Test Method Min | Max [ Min | Max

Water content, % by mass Tex-501-C - 5 - -
Cone Penetration, 150 g, 5 sec., 77°F (25°C), 48 hr. cure1 - 130 - 90
Flow at 140°F (60°C), 5 hr., mm - - 3
Flow at 158°F (70°C), 5 hr., 24 hr. cure, mm ASTM D5329 - 0 - -
Resilience, 48 hr. cure1, % 50 60 -
Resilience, oven aged, 5 hr. at 158°F (70°C), % 50 - -
(ngd é?szttsohsrlgug 2.7 mm) wide, 50% extension, 3 cycles at -20°F ASTM D532923 passt pass*

For Class 3, use 12-hr. cure time.

1.
2. If sealing joints other than asphalt or concrete, use test blocks of the specified material.
3.

Exception to ASTM D5329: For Class 2, use spacer blocks to form a specimen 2 in. long by 0.5 in. wide by 0.5 in. deep (50.8 mm
long by 12.7 mm wide by 12.7 mm deep) as described in ASTM C719, Section 7.3.2.

4. No evidence of cracking, separation, or other opening that is over 1/8 in. (3 mm) deep at any point in the sealer or between the

sealer and the test blocks.

Classes 4 and 7 must be silicone compounds. Classes 5 and 8 may be of either silicone or polyurethane.

Classes 4, 5, 7, and 8 must meet the requirements of Table 3.

Table 3
Silicone and Polyurethane Properties
Material Class 4 Class 5 Class 7 Class 8
Property Test Method Min Max | Min : Max [ Min + Max | Min : Max

Flow at room temperature, mm 5 - - -
Nonvolatile content, % ferezst I B! - |®
Tack-free time, minutes ASTM C679" 35 75 - 180 | 30 1 60 - 180
Extrusion Rate, g/min ASTM C11832 90 250 - - -
Tensile Strength and 24-hr. Extension Test: Tex-525-C

e |Initial cure time, days 3 6 2 6

e  Strength after air curing only, psi 10 50 3 10 4 30 4 30

e  Strength after water immersion, psi 10 50 3 10 4 30 4 30

e  Strength after oven aging, psi 10 50 3 10 4 30 4 30

e  Strength after bond test, psi 10 50 3 10 4 30 4 30

e 24-hr. extension test, all specimens i pass pass pass pass

1. Exception to ASTM C1183: Use 90 + 5 psi (620 + 35 kPa) pressure for the air supply.

Classes 9 and 10 must be single-component, polymer-modified emulsions composed primarily of a semisolid
asphalt base, water, and an emulsifying agent and must meet the requirements of Table 4.
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Table 4
Emulsion Properties
Material Class 9 Class 10
Property Test Method Min Max Min Max
Apparent viscosity, 77°F (25°C), Pa*s ASTM D2196, Method A 30 70 150 300
Vertical slump, 77°F (25°C), mm ASTM C639 - - - 3
Residue by evaporation, % Tex-543-C 65 - 65
Tests on Residue from Evaporation:
e  Penetration, 77°F (25°C), 100 g, 5 sec. AASHTO T 49 35 75 35 75
e  Softening point, °F AASHTO T 53 320 - 350
: ; 0
T ST T | oo

1. If sealing joints other than asphalt or concrete, use test blocks of the specified material.

2. No evidence of cracking, separation, or other opening that is over 0.125 in. (3 mm) deep at any point in the sealer or between the
sealer and the test blocks.

6.1.2. Acceptance. Accept Classes 1, 2, 3, 4, 5, 7, and 8 in accordance with Tex-538-C. The Department will list
materials meeting the requirements of this Specification on the MPL.

Accept Classes 9 and 10 in accordance with Tex-500-C. Please note that there is no MPL for Classes 9 and

10.

6.2. Preformed Seals. A Class 6 seal consists of a preformed extruded elastomeric material having a multi-
channeled shape. Install this type with the aid of a lubricant adhesive. The size shown on the plans is the
nominal width.

6.2.1. Material Properties. If the nominal width is smaller than 1.625 in. (41 mm), the material must conform to the

requirements of ASTM D2628, except that the oil swell must be a maximum of 60%.

If the nominal width is 1.625 in. (41 mm) or greater, the material must conform to the requirements of
ASTM D3542, with the following exceptions.

® The oil swell must be a maximum of 60%.
m The uncompressed depth must be greater than or equal to the width.

Determine compression-deflection properties using Tex-613-J rather than ASTM D575. The limits on the
lateral pressure must be a minimum of 3 psi (21 kPa) at 15% compression and a maximum of 100 psi
(690 kPa) at 50% compression, and the specimen must maintain complete contact with the loading plates
throughout the test.

Lubricant adhesive must;

m conform to the requirements of ASTM D4070,

B be compatible with concrete, and

B be unaffected by the normal moisture in the concrete.

6.2.2. Acceptance. Accept Class 6 with nominal widths of less than 1.625 in. (41 mm) and all lubricant adhesive
based on manufacturers' certification, according to the requirements of their respective specifications.

Accept Class 6 with nominal widths of 1.625 in. (41 mm) or more according to the following procedure.
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6.2.2.1.

6.2.2.2.

6.2.2.3.

The Department will list materials meeting the requirements of this Specification on the MPL.
The Department reserves the right to randomly sample and test materials.

Pre-Qualification. For each size and configuration proposed for use, submit a sample of at least 6 ft. (2 m)
in length for pre-qualification well in advance of anticipated use. Submit certified test results with the sample
indicating compliance with the specifications to Texas Department of Transportation, CST/M&P (CP51)
9500 North Lake Creek Parkway, Austin, TX 78717.

Certification. Provide certification to the Engineer that all materials delivered to the jobsite meet the
specification requirements. The Engineer will visually inspect the material to confirm size and configuration
and to identify any possible defects and may reject or submit for retesting any suspect material.

Testing. Furnish at least one seal of each size with a minimum of 3 ft. (1 m) extra length. The Engineer will
remove these extra lengths and forward to CST/M&P for testing.

7.1.

7.2.

BACKER RODS AND BACKING MATERIAL

Backer rods consist of cylinders of compressible material, which hold the fluid sealant in place in open joints.

Material Properties. The backer rod must not react with or bond to the sealant and must meet the
requirements of the sealant manufacturer. The diameter of the backer rod must be at least 25% larger than
the joint reservoir width.

Backer rods materials include closed-cell resilient foam; sponge rubber stock of vinyl, butyl, or neoprene; and
polyethylene or polyurethane.

Acceptance. Accept backer rods and backing material based on certification by the supplier that the
materials meet the sealant manufacturer's recommendations and on the Engineer's inspection.

8.1.

8.1.1.

8.1.2.

JOINT FILLERS

Supply joint fillers in the shape, size, and type shown on the plans.
Material Properties.

Timber Boards. Timber boards must be of redwood, southern yellow pine, or Douglas fir. Redwood must be
an all heart merchantable grade or better, free from the presence of sapwood. Southern yellow pine must be
a lumber grade #3 or better. Douglas fir must be utility grade. All lumber grading must be in accordance with
American Lumber Standard Committee (ALSC) grading rules. All boards except redwood must be treated
with a preservative in accordance with Table 5. When oven dried at 230°F (110°C) to a constant weight, the
density of the board (minus treatment) must be between 20 and 35 Ib./ft.3 (320 and 560 kg/m3).

Table 5
Acceptable Lumber Preservative for Timber Boards

Preservative Minimum Retention Standard
(Ib.Jcu. ft.)

Creosote 10 AWPA UC4A

Pentachlorophenol 05 AWPA UC4A

Micronized Copper Azole 0.15 AASHTO M 133

Asphalt Boards. These boards must meet the description, general requirements, and distortion testing
requirements of ASTM D994,
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8.1.3. Preformed Fiber Sheets. These sheets must meet the requirements of ASTM D1751. The requirements
pertaining to bitumen content, density, and water absorption are not required for non-bituminous materials.

8.14. Rebonded Neoprene Filler. This filler consists of ground closed-cell neoprene particles, rebonded and
molded into sheets of the required dimensions. These sheets must meet the requirements of ASTM D1752,
Type I.

8.1.5. Rebonded Recycled Tire Rubber. This material consists of granular particles of rubber, made by grinding
automobile and truck tires, securely bound together by a synthetic resin or plastic binder. The filler must be
molded into sheets of the required dimensions and which meet the testing requirements of both
ASTM D1751 and ASTM D1752, except that the requirements for asphalt content and expansion are waived.
The density of the material must be at least 30 Ib./ft.3 (440 kg/m3).

8.1.6. Polypropylene Foam. This material is a semi-rigid, non-extruding, resilient type, closed-cell polypropylene
foam, preformed joint filler with physical properties that comply with Table 6.

Table 6
Closed-Cell Polypropylene Preformed Joint Filler

Property Test Method Min Max
Expansion in boiling water, volume % AASHTO T 42 - 1
Compression stiffness, psi AASHTO T 42 35 50
Compression recovery, % AASHTO T 42 80 -
Extrusion, in. AASHTO T 42 - 041
Density, Ib/ft3 AASHTO T 42 55 -
Heat resistance, % ASTM D5249 - 1
UV weathering, cycle A, 1000 hr. ASTM D4329 No visible change

8.2. Acceptance. Accept all types of joint filler material based on the manufacturer’s certification that it meets the
stated requirements and the Engineer’s inspection.

9. ARCHIVED VERSIONS

Archived versions are available.
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