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[bookmark: _Toc393883125]94-1.01  GENERAL
[bookmark: _Toc393883126]94-1.01A  Summary
Section 94 includes specifications for furnishing asphaltic emulsions.
[bookmark: _Toc393883127]94-1.01B  Definitions
Reserved
[bookmark: _Toc393883128]94-1.01C  Submittals
Submit an SDS for each shipment of asphaltic emulsion to the job site.
If you use the asphaltic emulsion before the Department's sampling and testing is complete, submit a certificate of compliance for each shipment to the job site. The certificate of compliance must include:
1.	Shipment number and shipment date
2.	Source refinery, consignee, and destination
3.	Type and description of material with specific gravity and quantity
4.	Contract or purchase order number
5.	Signature by the manufacturer of the material and a statement that the material complies with the Contract
6.	Test results showing the material complies with section 94-1.02.

If no certificate of compliance is submitted, do not use asphaltic emulsion until authorized.
[bookmark: _Toc393883129]94-1.01D  Quality Assurance
Sample asphaltic emulsion under AASHTO T 40.
Store samples in clean and airtight sealed containers. Storage temperature must be at least 40 degrees F until tested.
The Engineer may waive the settlement test if the asphaltic emulsion is used in less than 5 days from the time the sample is taken.
[bookmark: _Toc393883130]94-1.02  MATERIALS
[bookmark: _Toc393883131]94-1.02A  General
Asphaltic emulsions must be composed of a bituminous material uniformly emulsified with water and an emulsifying or a stabilizing agent. Polymer modified asphaltic emulsion must contain a polymer.
Asphaltic emulsion must be homogeneous. Within 30 days after delivery and if freezing has not caused separation, the asphaltic emulsion must be homogeneous after thorough mixing.
Asphaltic emulsion must be anionic, cationic, polymer modified, or quick setting.
[bookmark: _Toc393883132]94-1.02B  Anionic Asphaltic Emulsions
Anionic asphaltic emulsion must be rapid setting, medium setting, or slow setting.
Rapid-setting anionic asphaltic emulsion must comply with the requirements shown in the following table:
	Rapid-Setting Anionic Asphaltic Emulsion Requirements

	Quality characteristic
	Test method
	Requirement

	
	
	Grade RS1
	Grade RS2

	Saybolt Furol viscosity, @ 25 °C (Saybolt Furol seconds)
	AASHTO T 59
	20–100
	--

	Saybolt Furol viscosity, @ 50 °C (Saybolt Furol seconds)
	
	--
	75–400

	Settlement, 5 days (max, %)
	
	5
	5

	Storage stability test, 1 day (max, %)a
	
	1
	1

	Demulsibility, 35 ml, 0.02 N CaCl2 (min, %)b
	
	60
	60

	Sieve test (max, %)
	
	0.10
	0.10

	Residue by distillation (min, %)
	
	55
	63

	Tests on residue from distillation test:
	
	

	Penetration, 25 °C
	
	100c–200
	100c–200

	Ductility, 25 °C, 50 mm/minute (min, mm)
	
	400
	400

	Solubility in trichloroethylene (min, %)
	
	97.5
	97.5

	aThe 24-hour storage stability test may be used instead of the 5-day settlement test.
bThe demulsibility test must be made within 30 days from date of shipment.
cA harder base asphalt meeting current asphalt binder specifications may be specified if the test requirements on the residue from distillation are waived.



Medium-setting anionic asphaltic emulsion must comply with the requirements shown in the following table:
	Medium-Setting Anionic Asphaltic Emulsion Requirements

	Quality characteristic
	Test method
	Requirement

	
	
	Grade MS1
	Grade MS2
	Grade MS2h

	Saybolt Furol viscosity, @ 25 °C (Saybolt Furol seconds)
	AASHTO T 59
	20–100
	100 min
	100 min

	Settlement, 5 days (max, %)
	
	5
	5
	5

	Storage stability test, 1 day (max, %)a
	
	1
	1
	1

	Coating ability and water resistance:
	
	

	Coating, dry aggregate
	
	good
	good
	good

	Coating, after spraying
	
	fair
	fair
	fair

	Coating, wet aggregate
	
	fair
	fair
	fair

	Coating, after spraying
	
	fair
	fair
	fair

	Sieve test (max, %)
	
	0.10
	0.10
	0.10

	Residue by distillation (min, %)
	
	55
	65
	65

	Tests on residue from distillation test:
	
	

	Penetration, 25 °C
	
	100–200
	100–200
	40–90

	Ductility, 25 °C, 50 mm/minute (min, mm)
	
	400
	400
	400

	Solubility in trichloroethylene (min, %)
	
	97.5
	97.5
	97.5

	aThe 24-hour storage stability test may be used instead of the 5-day settlement test.



Slow-setting anionic asphaltic emulsion must comply with the requirements shown in the following table:
	Slow-Setting Anionic Asphaltic Emulsion Requirements

	Quality characteristic
	Test method
	Requirement

	
	
	Grade SS1
	Grade SS1h

	Saybolt Furol viscosity, @ 25 °C (Saybolt Furol seconds)
	AASHTO T 59
	20–100
	20–100

	Settlement, 5 days (max, %)
	
	5
	5

	Storage stability test, 1 day (max, %)a
	
	1
	1

	Cement mixing test (max, %)
	
	2.0
	2.0

	Sieve test (max, %)
	
	0.10
	0.10

	Residue by distillation (min, %)
	
	57
	57

	Tests on residue from distillation test:
	
	

	Penetration, 25 °C
	
	100–200
	40–90

	Ductility, 25 °C, 50 mm/minute (min, mm)
	
	400
	400

	Solubility in trichloroethylene (min, %)
	
	97.5
	97.5

	aThe 24-hour storage stability test may be used instead of the 5-day settlement test.



[bookmark: _Toc393883133]94-1.02C  Cationic Asphaltic Emulsions
Cationic asphaltic emulsion must be rapid, medium, or slow setting.
Rapid-setting cationic asphaltic emulsion must comply with the requirements shown in the following table:
	Rapid-Setting Cationic Asphaltic Emulsion Requirements

	Quality characteristic
	Test method
	Requirement

	
	
	Grade CRS1
	Grade CRS2

	Saybolt Furol viscosity, @ 50 °C (Saybolt Furol seconds)
	AASHTO T 59
	20–100
	100–400

	Settlement, 5 days (max, %)
	
	5
	5

	Storage stability test, 1 day (max, %)a
	
	1
	1

	Demulsibility, 35 ml, 0.8 % sodium dioctyl sulfosuccinate (min, %)b
	
	40
	40

	Particle charge test
	
	positive
	positive

	Sieve test (max, %)
	
	0.10
	0.10

	Distillation:
	
	

	Oil distillate by volume of emulsion (max, %)
	
	3
	3

	Residue (min, %)
	
	60
	65

	Tests on residue
	
	97.5
	97.5

	Tests on residue from distillation test:
	
	

	Penetration, 25 °C
	
	100c–250
	100c–250

	Ductility, 25 °C, 50 mm/minute (min, mm)
	
	400
	400

	Solubility in trichloroethylene (min, %)
	
	97.5
	97.5

	aThe 24-hour storage stability test may be used instead of the 5-day settlement test.
bThe demulsibility test must be made within 30 days from date of shipment.
cA harder base asphalt meeting current asphalt binder specifications may be specified if the test requirements on the residue from distillation are waived.



Medium-setting cationic asphaltic emulsion must comply with the requirements shown in the following table:
	Medium-Setting Cationic Asphaltic Emulsion Requirements

	Quality characteristic
	Test method
	Requirement

	
	
	Grade CMS2S
	Grade
CMS2
	Grade
CMS2h

	Saybolt Furol viscosity, @ 50 °C (Saybolt Furol seconds)
	AASHTO T59
	50–450
	50–450
	50–450

	Settlement, 5 days (max, %)
	
	5
	5
	5

	Storage stability test, 1 day (max, %)a
	
	1
	1
	1

	Coating ability and water resistance:
	
	

	Coating, dry aggregate
	
	good
	good
	good

	Coating, after spraying
	
	fair
	fair
	fair

	Coating, wet aggregate
	
	fair
	fair
	fair

	Coating, after spraying
	
	fair
	fair
	fair

	Particle charge test
	
	positive
	positive
	positive

	Sieve test (max, %)
	
	0.10
	0.10
	0.10

	Distillation:
	
	

	Oil distillate by volume of emulsion (max, %)
	
	20
	12
	12

	Residue (min, %)
	
	60
	65
	65

	Tests on residue from distillation test:
	
	

	Penetration, 25 °C
	
	100–250
	100–250
	40–90

	Ductility, 25 °C, 50 mm/minute (min, mm)
	
	400
	400
	400

	Solubility in trichloroethylene (min, %)
	
	97.5
	97.5
	97.5

	aThe 24-hour storage stability test may be used instead of the 5-day settlement test.



Slow-setting cationic asphaltic emulsion must comply with the requirements shown in the following table:
	Slow-Setting Cationic Asphaltic Emulsion Requirements

	Quality characteristic
	Test method
	Requirement

	
	
	Grade CSS1
	Grade CSS1h

	Saybolt Furol viscosity, @ 25 °C (Saybolt Furol seconds)
	AASHTO T59
	20–100
	20–100

	Settlement, 5 days (max, %)
	
	5
	5

	Storage stability test, 1 day (max, %)a
	
	1
	1

	Particle charge test
	
	Positiveb
	Positiveb

	Sieve test (max, %)
	
	0.10
	0.10

	Cement mixing test (max, %)
	
	2.0
	2.0

	Residue by distillation (min, %)
	
	57
	57

	Tests on residue from distillation test:
	
	

	Penetration, 25 °C
	
	100–250
	40–90

	Ductility, 25 °C, 50 mm/minute (min, mm)
	
	400
	400

	Solubility in trichloroethylene (min, %)
	
	97.5
	97.5

	aThe 24-hour storage stability test may be used instead of the 5-day settlement test.
bMust comply with a pH requirement of 6.7 maximum under ASTM E70 if the particle charge test result is inconclusive.



[bookmark: _Toc393883134]94-1.02D  Polymer Modified Asphaltic Emulsions
Polymer modified asphaltic emulsion must comply with the requirements shown in the following table:
	Polymer Modified Asphaltic Emulsion Requirements

	Quality characteristic
	Test method
	Requirement

	
	
	Anionic
	Cationic

	
	
	Grade
PMRS2
	Grade
PMRS2h
	Grade
PMCRS2
	Grade PMCRS2h

	Saybolt Furol viscosity, @ 50 °C (Saybolt Furol seconds)
	AASHTO T59
	75–300
	75–300
	75–350
	75–350

	Settlement, 5 days (max, %)
	
	5
	5
	5
	5

	Storage stability test, 1 day (max, %)
	
	1
	1
	1
	1

	Sieve test (max, %)
	
	0.30
	0.30
	0.30
	0.30

	Demulsibility (min, %)
	
	60a
	60a
	40b
	40b

	Particle charge
	
	--
	--
	positive
	positive

	Ash content (max, %)
	ASTM D3723
	0.2
	0.2
	0.2
	0.2

	Residue by evaporation (min, %)
	California Test 331
	65
	65
	65
	65

	Tests on residue from evaporation test:
	

	Penetration, 25 °C
	AASHTO T 49
	100–200
	40–90
	100–200
	40–90

	Ductility, 25 °C, (min, mm)
	AASHTO T 51
	400
	400
	400
	400

	Torsional recovery (min, %)

or

Polymer content at 5% by weight (min, %)
	California Test 332


California Test 401
	
18



2.5
	
18



2.5
	
18



2.5
	
18



2.5

	aUse 35 ml of 0.02 N CaCL2 solution.
bUse 35 ml of 0.8% sodium dioctyl sulfosuccinate solution.



[bookmark: _Toc393883135]94-1.02E  Quick-setting Asphaltic Emulsions
Quick-setting asphaltic emulsion must comply with the requirements shown in the following table:
	Quick-setting Asphaltic Emulsion Requirements

	Quality characteristic
	Test method
	Requirement

	
	
	Anionic
	Cationic

	
	
	Grade
QS1
	Grade
QS1h
	Grade
CQS1
	Grade
CQS1h

	Saybolt Furol viscosity, @ 50 °C (Saybolt Furol seconds)
	AASHTO T59
	15–90
	15–90
	15–90
	15–90

	Storage stability test, 1 day (max, %)
	
	1
	1
	1
	1

	Sieve test (max, %)
	
	0.30
	0.30
	0.30
	0.30

	Particle chargea
	
	negative
	negative
	positive
	positive

	Residue by distillation (min, %)
	
	57
	57
	57
	57

	Tests on residue from distillation test:
	

	Penetration, 25 °C
	AASHTO T 49
	100–200
	40–90
	100–200
	40–90

	Ductility, 25 °C, (min, mm)
	AASHTO T 51
	400
	400
	400
	400

	Solubility in trichloroeythylene (min, %)
	AASHTO T 44
	97
	97
	97
	97

	aIf the result of the particle charge test is inconclusive, the asphaltic emulsion must be tested for pH under ASTM E70. Grade QS1h asphaltic emulsion must have a minimum pH of 7.3. Grade CQS1h asphaltic emulsion must have a maximum pH of 6.7.



[bookmark: _Toc393883136]94-1.03  CONSTRUCTION
Not Used
[bookmark: _Toc393883137]94-1.04  PAYMENT
The quantity of asphaltic emulsion is the weight determined before the addition of any water.
The weight of asphaltic emulsion is determined from volumetric measurements if:
1.	Partial loads are used
2.	Scale is not available within 20 miles
3.	Asphaltic emulsion is delivered in:
3.1.	Trucks with each tank calibrated and accompanied by its measuring stick and calibration card
3.2.	Trucks equipped with a vehicle tank meter and a calibrated thermometer that determines the asphalt temperature at delivery

For volumetric measurements, the measured volume of asphaltic emulsion is reduced to the volume the material would occupy at 60 degrees F. One ton of asphaltic emulsion at 60 degrees F equals 240 gal. One gallon of asphaltic emulsion at 60 degrees F equals 8.33 lb.
Convert  volume to weight using the factors shown in the following table:
	Conversion Table

	t
	M
	t
	M
	t
	M
	t
	M

	60
	1.00000
	83
	0.99425
	106
	0.98850
	129
	0.98275

	61
	0.99975
	84
	0.99400
	107
	0.98825
	130
	0.98250

	62
	0.99950
	85
	0.99375
	108
	0.98800
	131
	0.98225

	63
	0.99925
	86
	0.99350
	109
	0.98775
	132
	0.98200

	64
	0.99900
	87
	0.99325
	110
	0.98750
	133
	0.98175

	65
	0.99875
	88
	0.99300
	111
	0.98725
	134
	0.98150

	66
	0.99850
	89
	0.99275
	112
	0.98700
	135
	0.98125

	67
	0.99825
	90
	0.99250
	113
	0.98675
	136
	0.98100

	68
	0.99800
	91
	0.99225
	114
	0.98650
	137
	0.98075

	69
	0.99775
	92
	0.99200
	115
	0.98625
	138
	0.98050

	70
	0.99750
	93
	0.99175
	116
	0.98600
	139
	0.98025

	71
	0.99725
	94
	0.99150
	117
	0.98575
	140
	0.98000

	72
	0.99700
	95
	0.99125
	118
	0.98550
	141
	0.97975

	73
	0.99675
	96
	0.99100
	119
	0.98525
	142
	0.97950

	74
	0.99650
	97
	0.99075
	120
	0.98500
	143
	0.97925

	75
	0.99625
	98
	0.99050
	121
	0.98475
	144
	0.97900

	76
	0.99600
	99
	0.99025
	122
	0.98450
	145
	0.97875

	77
	0.99575
	100
	0.99000
	123
	0.98425
	146
	0.97850

	78
	0.99550
	101
	0.98975
	124
	0.98400
	147
	0.97825

	79
	0.99525
	102
	0.98950
	125
	0.98375
	148
	0.97800

	80
	0.99500
	103
	0.98925
	126
	0.98350
	149
	0.97775

	81
	0.99475
	104
	0.98900
	127
	0.98325
	150
	0.97750

	82
	0.99450
	105
	0.98875
	128
	0.98300
	151
	0.97725

	t = observed temperature in degrees Fahrenheit
M = multiplier for reducing volumes to the basis of 60 °F



