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Cutback asphalt grading

U Based on the relative rate of evaporation, cutback asphalts are divided into
» Rapid -Curing (RC)

KD

“ Produced by adding a high volatility solvent (generally gasoline or naphtha)
% Rate of evaporation = 0.3 times more than the evaporation rate of acetone.

» Medium - Curing (MC)

KD

“ Produced by adding a intermediate volatility solvent (generally kerosene )

o,

< Rate of evaporation = 0.3 -0.8 times more than the evaporation rate of acetone.

» Slow-Curing (SC) ( or road oils)

< Produced by adding a low volatility solvent (generally diesel or other gas oils )

< Rate of evaporation = >0.8 times more than the evaporation rate of acetone.

U Cutback asphalt is also graded based on the minimum kinematic viscosity
at 60°C




Cutback asphalt grading

GRADE
MAPTHA FOR RC

KEROSENE FOR MC § SOLVENT
LIGHT OIL FOR sC

ASPHALT CEMENT

APPROX. FURCL VIS., 140° F, SEC., 1530
APPROX. KIMNEMATIC VIS, 140°F, G5 -6

XX - Y
U rate of evaporation =

\

3O minimum kinematic viscosity

Solvent Type

Solvent Amount

» Rapid -Curing (RC)
» Medium - Curing (MC)

# Slow-Curing (SC) ( or road nite )
Cutback asphalt grading

Rapid Curing ype
Grade

wnematic viscosity, G0 C,
centistokes [ mma/s |

-

XX Type |
Grade Kinematic viscosity, B0°C,

centistokes{ mm?/S }
Min, Max.
X%-30 30 60

KX-TO 70 140
XX-250 250 500

HX-800 200 1600

‘Siow Currg ype | | 3000 6000

3 — X¥-3000
Kinematc viegosity, 507C. e
centistones | mm?/S] ‘
i Max
70 140
250 | 5w
1800 |




Cutback asphalt grading

Rapid-Curing Type
Grade | Kinematic viscosity, 60°C,
centistokes ( mMm2/S )
Min. Max. Medium-Curing Type
RC-70 70 140 Grade | Kinematic viscosity, 60°C,
RC.250 250 500 centistokes ( mMm?2/S )
RC-800 800 1600 Min. Max.
RC-3000 3000 6000 ME-30 30 60
MC-70 70 140
MC-250 250 500
MC-800 800 1600
MC-3000 3000 6000

Slow -Curing Type

Grade Kinematic viscosity, 60°C,
centistokes ( mMm2/S )
Min. Max.
SC-70 70 140
SC-250 250 500
SC-800 800 1600
SC-3000 3000 6000

Requirements for Cutback Asphalt (Rapid-Curing Type)

ASTM D2028

Note 1—If the ductility at 25°C [77°F] is less than 100, the material will be acceptable if its ductility at 15°C [59°F] is more than 100.

RC-70 RC-250 RC-800 RC-3000
Designation - = - 3
Min Max Min Max Min Max Min Max
Kinematic viscosity at 60°C [140°F], 70 140 250 500 800 1600 3000 6000
mm?®s
Flash point (Tag open-cup), °C [°F] 27 27 27
[80] (80] [80]
Distillation test:
Distillate, volume percent of total
distillate to 360°C (680°F):
to 190°C [374°F) 10
to 225°C [437°F] 50 35 15
to 260°C [500°F] 70 60 45 25
to 316°C [600°F] 85 80 75 70
Residue from distillation to 360°C 55 65 75 80
[680°F],
percent volume by difference
Tests on residue from distillation:
Viscosity at 60°C [140°F], Pa - s* 60 240 60 240 60 240 60 240
Ductility at 25°C [77°F], cm 100 100 100 100
Solubility, % 99.0 99.0 99.0 99.0
Water, % 0.2 - 0.2 0.2 0.2

A Instead of viscosity of the residue, the specifying agency, at its option, can specify penetration at 100 g: 5 s at 25°C [77°F] of 80 to 120 for Grades RC-70, RC-250,
RC-800, and RC-3000. However, in no case will both be required.
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Requirements for Cutback Asphalt (Medium-Curing Type)
ASTM D2027

Note 1—If the ductility at 25°C [77°F] is less than 100, the material will be acceptable if its ductility at 15°C [59°F] is more than 100.

MC-30 MC-70 MC-250 MC-800 MC-3000
Designation = 3 - =
Min Max Min Max Min Max Min Max Min Max

Kinematic viscosity at 60°C [140°F], mm®s 30 60 70 140 250 500 800 1600 3000 6000
Flash point (Tag open-cup), °C [°F] 38 [100] 38 [100] 66 [150] 66 [150] 66 [150]
Distillate test:

Distillate, volume percent of total distillate to 360°C [680°F]:

to 225°C [437°F] 35 25 20

to 260°C [500°F] 30 75 10 70 5 55 40 15

to 316°C [600°F] 75 95 65 93 60 90 45 85 15 75
Residue from distillation to 360°C [680°F], 50 55 67 75 80
percent volume by difference
Tests on residue from distillation:

Viscosity at 60°C [140°F], Pa - st 30 120 30 120 30 120 30 120 30 120

Ductility at 25°C [77°F], cm 100 100 100 100 100

Solubility in trichloroethylene, % 99.0 99.0 99.0 99.0 . 99.0
Water, % 0.2 0.2 0.2 0.2 0.2

A Instead of viscosity of the residue, the specifying agency, at its option, can specify penetration 100 g: 5 s at 25°C [77°F] of 120 to 300 for Grades MC-30, MC-70, and
MC-250, and 120 to 250 for MC-800 and MC-3000. However, in no case will both be required.
t Editorially corrected to match originally published D2027-97.
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Requirements for Cutback Asphalt (Slow-Curing Type)
TABLE 1 Requirements for Cutback Asphalt (Slow-Curing Type)
Note 1—If the ductility at 25°C [77°F] is less than 100, the material will be acceptable if its ductility at 15°C [59°F] is more than 100.
SC-70 SC-250 SC-800 SC-3000
Designation - - . -
Min Max Min Max Min Max Min Max
Kinematic viscosity at 60°C [140°F], mm?/s 70 140 250 500 800 1600 3000 6000
Flash point (Cleveland open cup), °C [°F] 66 [150] 79 [175] 93 [200] 107 [225]
Distillation test:

Total distillate to 360°C [680°F], volume % 10 30 4 20 2 12 5
Solubility, % 99.0 99.0 99.0 99.0
Kinematic viscosity on distillation residue at 60°C [140°F], mm?3/s 400 7000 800 10 000 2000 16 000 4000 35000
Asphalt residue:

Residue of 100 penetration, % 50 60 70 80

Ductility of 100 penetration residue at 25°C [77°F], cm 100 100 . 100 . 100
Water, % 0.5 05 0.5 0.5
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JORDAN PETROLEUM REFINERY CO. LTD
Specification for Cutback Asphalt (Rapid-Curing Type) RC — 250
S.N Characteristics Test Method Control Limits
il Kinematic Viscosity @ 60 °C cSt. .:SS'I'TI\T ; 24;;50 250 - 500
Flash Point (T.0.C) °F ASTM D1310 Min. 80
Distillation : ASTM D 402
30 Percent Recovered up to 190 °C Volume % Report
3.2 Percent Recovered up to 225°C Volume % Min. 35
3.3 Percent Recovered up to 260 °C Volume % Min. 60
3.4 Percent Recovered up to 316 °C Volume % Min. 80
3.5 Residue from Distillation to 360 °C Volume % Min. 65
4 Tests on Residue from Distillation
4.1 Penetration @ 25 °C, 100g, 5sec. 0.1 mm ASTM D5 80-120
4.2 Ductility @ 25 °C, 5cm / min. cm ASTM D113 | Min. 100
4.3 Solubility in Trichloroethylene Mass % ASTM D2042 | Min. 99.0
5 Water Content Volume % ASTM D95 Max. 0.2
fThis specification is based on ASTM D 2028/D2028M — 15 (Standards specification for cutback Asphalt, Rapid-Curing Type).
“The asphalt shall not foam when heated to application temperature.
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Emulsified asphalt grading




Emulsified asphalt grading

O Emulsified asphalt is graded based on
» Asphalt droplet charge
¢+ Anionic
¢+ Cationic
» The speed of separation [Setting” rate]
+» Slow setting (SS)
+* Medium setting (MS)
+ Rapid setting (RS)
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Laboratory tests and properties of emulsified asphalts

U Composition

» Water Content (ASTM D244)

> Residue and QOil Distillate by Distillation (ASTM D6997)

» Residue by Evaporation (ASTM D6934)

» Particle Charge of Cationic Emulsified Asphalts (ASTM D7402)
U Consistency tests

» Viscosity (Saybolt Furol) (ASTM D7496)

L Examination of Residue (ASTM D244)

U Identification Test for Rapid Setting Cationic Emulsified Asphalt (ASTM
D244)

U Identification of Cationic Slow Set Emulsions (ASTM D244)
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O Stability tests
» Demulsibility (ASTM D6936)
» Settlement (ASTM D6930)
» Cement Mixing (ASTM D6935)
» Sieve Test (ASTM D6933)
» Aggregate Coating (ASTM D6998)
» Miscibility with Water (ASTM D6999)
» Freezing (ASTM D6929)
» Coating Ability and Water Resistance
» Storage Stability of Asphalt Emulsion

Laboratory tests and properties of emulsified asphalts

QO Field Coating Test on Emulsified Asphalts (ASTM D244)

(ASTM D244)
(ASTM D6929)

13

13

Emulsified asphalt grading

Asphalt Emulsion Webinar Series Recordings

ASPHALT A

Session 1 - Introduction, Chemistry

» Instructor- Chris Lubbers, KRATON Polymers

ACADEMY ~~=*

Session 2 — Storage, handling & sampling testing, selecting the right grade

» [nstructor Laurand Lewandowski, PRI Asphalt Technologies

Registration:
You can register for FREE for this webinar series using

Session 3 — Surface treatment (chip seals, slurry, micro, etc.)

» Instructor: Mark Ishee, Ergon Asphalt & Emulsions, Inc

this link:

http://www.asphaltinstitute.org/training/webinars/asp
halt-emulsion-webinar-series-recordings/

Session 4 — Emuision aggregate mixtures

s Instructor: Arlis Kadrmas, BASF Corporation

Session § — Asphalt pavement recycling, miscellaneous applications

= Instructor: Keith Davidson, McAsphalt Industries Ltd.
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Applications

Jordanian Specifications for highway and bridge construction
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Conventional flexible pavement layers

Prime coat
Conventional Flexible
U Application of low viscosity Cutback asphalt to an .
absorbent surface such as
< untreated granular base on which asphalt layer will be placed on.

O Uses

1. Minimize flow of asphalt cement from the asphalt concrete to
the aggregate base

Prime coat

Unbound Sub.Base

LR
T -
2. Fill the surface voids and protect the subbase from weather. NRE g, o kG My

3. Stabilize the fines and preserve the subbase material. | Compacted Subgrade I

4. Promote bonding to the subsequent pavement layer

*Cutback asphalt = AC + Petroleum solvent
22
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Prime coat Layer




Prime coat

Specifications for highway and bridge construction
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Conventional flexible pavement layers
Asphalt Concrete
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Conventional flexible pavement layers
Tack coat
PR RO R
U A thin asphalt liquid asphalt, emulsion or cutback layer oo ; Tack coat
aiilied between HMA pavement lifts _
Prime coat

U It prevent of Inadequate bonding between layer

«» Which can result in delamination (debonding) followed by longitudinal
wheel path cracking, fatigue cracking, potholes, and other distresses such
as rutting that greatly reduce pavement life

[ Compacted Subgrade |

Natural Subgrade

*Emulsified asphalt = AC + water + emulsifying agent
27
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Tack coat

Conventional flexible pavement layers
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*Emulsified asphalt = AC + water + emulsifying agent
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Tack coat
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Conventional flexible pavement layers
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Tack Coat

Specifications for highway and bridge construction
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Seal coat (or chip seal )

U Thin asphalt surface treatment

Conventional flexible pavement layers

made of crushed aggregates
(chips)embedded in asphalt
binders.

9 5@@@@@ M@W 4— Aggregate

Completed Single Chip Seal
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