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ABSTRACT

This study presents specification for the binder and aggregate using the high friction surface treatment for aged asphalt and
concrete pavement. The high friction surface treatment method is well known as cost effective and provided the preservation
benefits to the existing pavement road. There found a various binders and aggregate using for the high friction surface
treatment methods. The binders and aggregate are the key materials to maintain the quality surface treatment. The results show
that standards for binders and aggregates differ depending on the region.
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| HFST method applicability review |
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| Binder and Aggregate application |

| Curing and Cleaning |

Fig. 1. HFST Construction sequence
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Table 1. Characteristics of Polymer Resin Binder

Content Characteristic
Gell Time Time suitable for mixing and application
Cure Rate Fast traffic opening

Strength Carrying capacity in heavy traffic
Hardness Congestion phenomenon

Elongation Flexibility to resist cracking

Low Water Absorption Resistance to moisture

Adhesive Strength Cohesion between ground and aggregate
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3.1.3 22| 22{|Et 2{|2I(Polyurethane-Resin)
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Table 2. The type of emulsified asphalt and application (KS M 2203)

Content Symbol Purpose Remark
RS(O)-1 Penetration and surface treatment (except for winter season)
RS(O)-2 Cold penetration and surface treatment .
. Penetration
RS(C)-3 Prime coat and cement stable treatment

Cation Emulsified RS(C)-4 Tack coat

Asphalt
MS(C)-1 Assembly for aggregate mixing
MS(C)-2 Mixing fine-grained aggregates Mixing
MS(C)-3 Soil lump aggregate mixing
RS(A)-1 Penetration and surface treatment (except for winter season)
RS(A)-2 Cold penetration and surface treatment .
) Penetration
RS(A)-3 Prime coat and cement stable treatment
Anion Emulsified
Ashphalt RS(A)-4 Tack coat
MS(A)-1 Assembly for aggregate mixing
MS(A)-2 Mixing fine-grained aggregates Mixing
MS(A)-3 Soil lump aggregate mixing
Nonionic .. . ..
Emulsified Ashphalt MS(N)-1 Mixing cement and emulsified asphalt stable treatment Mixing

Remark P: Penetrating emulsion, M: Mixing emulsion, C: Cationic emulsion, A: Anionic emulsion, N: Nonionic emulsion
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Fig. 6. Flint Silica

Fig. 8. Silica sand
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Table 3. Epoxy binder quality standards for each state

Region Test Method Tennessee Wisconsin ~ Alabama Michigan Stanl\jzrﬂjyl
Content Standard Standard Standard Polymeric Methacrylate
Viscosity, Poises ASTM D 2556 7-30 1220
Ultimate Tensile Strength, psi AASHTO M 235 2,500~5,000 700~1000
Compressive Strength, psi ASTM C 579 é’,(())(())((; nﬂiﬂﬁﬁ 22 i I;Z;ZS
Gell Time, min AASHTO M 235 10 minimum
Water Absorption, % AASHTO M 235 1 Maximum
Cure Rate, hour ASTM D 1640 3 Maximum
Elongation at break point % AASHTO M 235 30~70
Adhesive Strength, psi ASTM D 4541 250 minimum

Shore D, Hs ASTM D 2240 60~80 40~75




Table 4. Alaska epoxy binder quality standards

Content Test Method Standard
Viscosity, Poises ASTM D 2393 1000~2000
Ultimate Tensile Strength, psi ASTM D 638 2650
Compressive Strength, psi ASTM D 695 1600
Gell Time, min ASTM C 881 15~45
Water Absorption, % ASTM D 570 1.0 Maximum
Cure Rate, hour ASTM D 1640 3 Maximum
Elongation at break point % ASTM D 638 30
Adhesive Strength, psi ASTM D 2240 65~75
Table 5. Texas Epoxy Binder Quality Standards
Content Test Method Standard
Viscosity, Poises ASTM D 2556 7~30
Ultimate Tensile Strength, psi ASTM D 638 2,500~5,000
Compressive Strength, psi ASTM C 579 ]5’,(())(())(()) :;r;r;ir; Tt i ]];Z}LZS
Gell Time, min ASTM C 881 10 Minimum
Water Absorption, % ASTM D 570 1 Maximum
Cure Rate, hour ASTM D 1640 3 Maximum
Elongation at break point % ASTM D 638 30~70
Adhesive Strength, psi ASTM C 1583 250 Minimum
Shore D, Hs ASTM D 2240 60~80
4.2.1.2 A
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Table 6. Tennessee aggregate quality standards

Content Test Method Standard
Aggregate Size, % Percentage Passing
No. 4 Sieve (4.75 mm 100 Minimum
No. 6 Sieve E3.35 mm; AASHTOT27 95 Minimum
No. 16 Sieve (1.18 mm) 5 Maximum
Moisture content, % AASHTO T 255 0.2 Maximum
Aluminum Oxide Content, % ASTM C25 87 Minimum

Micro Deval Test, % ASTM D 7428 5 Maximum
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Table 7. Wisconsin aggregate quality standards

Content Test Method Standard
Aggregate Size, % Percentage Passing
No. 4 Sieve (4.75 mm) 100

No. 6 Sieve (3.35 mm) AASHTO T 27 95~10

No. 16 Sieve (1.18 mm) 0~5

No. 30 Sieve (0.5 mm) 0~1
Moisture content, % AASHTO T 255 0.2 Maximum
Aggregate Magnesium, % ASTM C 25 87 Minimum
Fine Aggregate Angularity, % AASHTO T 304 45 Minimum
Los Angeles test, % AASHTO T 96 ;88 3322 ;(5) xzi$3$
Freeze-Thaw Soundness, % AASHTO T 103 9 Maximum
Table 8. Alabama aggregate quality standards

Content Test Method Standard
Aggregate Size, % Percentage Passing
No. 4 Sieve (4.75 mm 100 Minimum
No. 6 Sieve E3.35 mm; AASHTOT 27 95 Minimum
No. 16 Sieve (1.18 mm) 5 Maximum
Resistance to degradation, % AASHTO T 96 20 Maximum
Moisture content, % AASHTO T 255 0.2 Maximum
Aluminum oxide, % AASHTO C 25 87 Minimum

Table 9 Michigan aggregate quality standards

Content Test Method Standard
Aggregate Size, % Percentage Passing
3/8 Sieve (9.50 mm) 100

4 Sieve (4.75 mm) 98~100

8 Sieve (2.36 mm) AASHTO T 27 30~75

16 Sieve (1.18 mm) 0~5

30 Sieve (0.6 mm) 0~1

Pan 0~0
Aluminum oxide, % ASTM C 25 87 Minimum




Table 10. Alaska aggregate quality standards

Content Test Method Standard
Aggregate Size, % Percentage Passing
No. 6 Sieve (3.35 mm) AASHTO T 27 95 Minimum
No. 16 Sieve (1.18 mm) 5 Maximum
Table 11. Texas aggregate quality standards
Content Test Method Standard
Aggregate Size, %
No. 4 Sieve (4.75 mm) 100 Minimum
No. 6 Sieve (3.35 mm) Tex-401-A 95 Minimum
No. 16 Sieve (1.18 mm) 5 Maximum
Los angeles test, % Tex-401-A 10 Maximum
Aggregate magnesium, % Tex-401-A 30 Minimum
Aggregate acid insolubility, % Tex-612-) 90 Minimum
Aluminum oxide content, % ASTM C-25 87 Minimum
422 3=
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Table 12. China epoxy binder quality standards
Content Test Method Standard
Surface drying, min (20°C) GB/T 1728 100 Maximum
Coating pendulum harness GB/T 1730 0.48 Maximum
Adhesion strength, grade GB/T 1720 1~2
Stripping strength, grade JTI 052 5
Impact, 1 kgx50 cm GB/T 1732 No Crack
Flexibility, mm GB/T 1731 0.5
Water resistance GB/T 1733 No bubbles
Salt resistance (3% Sodium chloride) GB/T 9274 No bubbles
Heat resistance (100+£5°C) GB/T 1735 Do not flow
4222 2A
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Table 13. China aggregate quality standards

Content Test Method Standard

Density, g/cm’ T0328 2.50 Maximum

Moisture content, % T0332 1 Minimum

Mud content, % T0333 0.5 Minimum

Abrasion, % T0371-2005 15 Minimum

Mohs hardness, % Scratch 7.0 Maximum

Sand content, % T0344 70 Maximum
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