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! DESIGN AND CONTROL OF SLURRY SEAL MIXES

INTRO DUCTION:

Throughout wrltten history, fine aggregats bitumlnous mixtures have made thelr speclal
confribution o the construction aris. Exemples are the sand fllled mortars used fo cement
the bricks of the ancient Syrlan ziggurats, caulking of papyrus rafts and Phoeniclan galleys,
lake asphalts for flcors, roofs and paving down through time to the current hof-mixed sheet
“asphalts, molten bituminous slurrles . . . the German "gussasphalt" ., , . the very thin
sand-emulslon German “schiéme" and the early grout-llke California slurries of the 1930's,
40's and 50's.

¢¢
With the commerclalization of the continuous-proportion, contlnuous-mix and lay i\%azhlnm
In 1960, the horizons of fine aggregate mixes expandad to include the more durable, coarser
aggregate blends. The slurry seal industry was restricted to the use of slow setting conven~
tional dense mixing grade emulsions uniil 1966 when the first quick-set systems were
introduced.

All th.ess materials have been classifled as "Flne Aggregate Bituminous Mixes, "

We have come to understand the material called "slurry seal" as a fluld, homogeneous
mixture of asphalt emulsion, water, mineral filler and continuously graded fins aggregate
which is appliied to a pavement surface by means of a bottomless, runner-supported,
squeegee-saaled spreader box. '

Flg. 1 The continuous slurry seal process precisely proportions the materfals, mixes and spreads
the mixture,

Fig.2 The principle materials of slurry seal are aggregate and asphalt emulsion. The aggregate
must be clean, crushed, durable, properly graded eind uniform. The emulsion Is a three-
part system consisting of asphalt cement, water and emulsifier. The asphalt emulsions
generally conform to the AASHTQ "SS" dense mixIng types and are made from paving
grade asphalts and may be hard or soft. The emulslons may be slow-set or quick-set types
made from anlonle, catlonic, or non-ionic emulsifiers. Semetimes,liquld modifiers are used.

Fillers such as portland cement or hydrated 1lme are often used In small quantitles to
stabllize Incompatible mixtures or as chemical modifiers of the system. Mix watsr
should be potable and free from harmful salts.,

Fig.3 The Internatlonal Slurry Seal Association's A-]05 guide specification recognizes three
baslc aggregate gradations:

Fine Type 1 (1/8")
General Type 11 (1/4")
Coarse Type 11l (3/8")



The aggregate gradation selected for use depends upon the objective of a particular treatments

Tipe | Is used for maximum crack penetration and as an excellent preparation for

hot mix overlay or chlp seal. It Is usually used In low density or low wear traffic
* areas such as light alrcraft alrflelds, parking areas or shoulders where the primary
objective Is sealing.

Type Il is the most widely used gradation and is used to seal, to correct severe
ravelllng, oxidation and loss of matrix, and to Improve skid resistance. It Is used
for modzrate to heavy traffic depending upon the quality of aggregates avallable
and the design.

Type 11 Is used fo correct severe surface conditions, as the first course In multi~
cqurse applications, to Impart skid resistance and to prevent hydroplaning under
very heavy traffic loadings for extended life under these condltlons.

The primary uses for slurry seal surface treatments are:

. Preventlve . . . to prevent surface distresses from occurring in newly lald
pavements such as the effects of weathering( oxidatlon,
loss of olls, loss of mairix and embrittlement of the structural
mix) and to provide speclal durablliity and texture not
avallable in the underlying mix. :

2, Corrective. . . to correct surface distresses that have already occurred In
older pavements such as surface cracking, ravelllng, loss of
matrix, Increased alr and water permeability and slipperiness
from flushing or aggregate polishing.

Slurry Seal is the most versatile of all pavement surface treatment systems. Because

slurry seal is a relatively thin surface treatment, energy requirements are low and It becomes
economically feasible to use special imported materlals or even exotlc materials to provide
the desired characteristics, '

Fig.4 Slurry Seal Is distinguished from other surface treating systems by Its single unique property:
Its Inherent abllity to deposit a thin bituminous mixture to pavement surfaces in accordance
wlith the demands of a varlably textured surface.

An example Is this cross sectlon of an interstate shoulder where slurry will fill the Interface
crack, deposit a modest wedge, flll ravelled surface volds and transverse cracks, place a
skid-resistant weathertight seal and provide color delineation . . . all In a single pass.

Flg.5 Conslder another example of a pavement cross sectlon where the wheel tracks are compacted
by traffic to the polnt of flushing. Thejtravelled areas are oxidized and there is a badly
ravelled center Joint, non-fluld coarse mixes wlil bridge the cracked and ravelled areas;
chip seals will be either too rich or too lean. Many times these treatments merely compound
the orlginal problem. Slurry will perform all functions of fliling the ravelled [oint and
oxldized areas and coating the entire areas os required by the demands of the surface . . .
In a single pass,
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The properties of a completed slurry seal vary with the properties of the materlals incor=
porated Ino the mix and with the design and construction of the material combinations
selected. Slurry Seal Is usually considered as having very low permeability (an excellent
seal), fow tensile strength, high compressive strength, high skid resistance, good macrofexture
and high hydroplaning resistance, good stabllity, excellent bond and appearance.

!
These propertios may be altered by selection of materials such as speclal aggregates to
impart special durabillty and skid resistance or the use of elastomers Impart flexibility
and resistance to themmal cracking.

DESIGN OF SLURRY SEAL MIXTURES:

The development of siumy seal design procedures parallels the history of the development
of all other paving materlals; 1.e., trial and error, relating field performance with
laboratory experlence. In the search for understanding of increased serviceablilty, ail
paving arts undergo annual changes of direction and philosophy. For example, the
arguments of the proper vold confents or penetration of asphalt to be used In a given
situation rages unresolved after 25 years of my experience. Each year, the paving
Industry re-invents anclent knowledge and sometimes repeats errors of the past. The
Industry understands that all s not known and fully expects fo change current notions
about design as new Insights are gained. -

| rely mainly on the design procedures listed In the ISSA A-105 Gulde Specification,
The Bitumlnous Surfaces Handbook, Slurry Seal, Inc., Instruction Report S-75-,
U.S. Amy Waterways Experlment Statlon and ASTM, publicatlons and ISSA Technical
Bulletins and R 8 D Committee Reports.

The State of the Art does not pemit the establishment of universal values for all tests
suggested In the following outline procedure. Though | do not speak for the industry here
the principles used will be identifled In one way or another by the performance of the Mix.

There are three parts to this outline procedure:

Part 1. Prellminary Consliderations . . . pavement condition, statement of objectives,
materials evaluation and selection to meet objectives,

Part 2. Job Mix Formula determined by physical fleld-simulation tests to laboratory
specimens.

Part-3. Translationof Job MIx Formula to Field Control Data,

The phllosophy behind this design approach Is pragmatic; that Is, the designer should ,
during his bench work, contlnually ask these questions:

1.” W11 this slurry mix well?
2. WIII this slurry wear well?
3. W1l this slurry be safe?



OUTLINE OF A GUiDE DESIGN PROCEDURE FOR SLURRY SEAL

Part | -’Preliminary Design Considerations

1. Describe

the Pavement fo be treated

a. Surface condition - macrotexture, absorbtivity, surface and structural
! cracks, surface contamination, longitudinal and transverse geometry,
rutting, vegetation,

b. Ciim

ate and weather conditions - temperature, rainfail, shade, wind

c. Average Daily Traffic (ADT), speed limits

2.

ate Objectives of the Treatment

S
a. Skid
b, Seal

numbers required, surface macrotexture
ing, ravelling correction, crack filling, wedglng, rut correction,

preparation for overlay, slipperiness correction, efc.

c. Life
3. Evaluate

expectancy requirements
and Select Materlals

a. Evaluation of proposed AGGREGATE

l.
2.
3.

4.

5.

é.
7.
b. Sele

c. Eval
I.

\lO\UI;th

8.

Field Durability record

Skid Resistance Level (SRL), polish susceptability

Gradatlon, void content, quality of flnes, sand equivalent,
particle shape, microtexture

Mechanical properties, resistance to mechanical abrasion, L.A, Rattler,
Shaker loss, British Wheel abresion, hardness, crush resistance,
freeze~thaw, friabillty

Chemical propertles, acid insolublilty, sodium sulfate soundness ,
water solubility -

Mineralogy/petrology, geology

Economics - location, availability, transportation, cost

ct Aggregate and Gradation to Meet Objectives

uatlon of proposed EMULSION

Field Durability record

Base asphalt source and type-oxldation/hardening resistance

Emulsion particle size-stabllity, shear sensitivity, sieve
Climate/penetration~viscosity requirements

Weather-shade, sun, wind, Ice, salt, traffic time required
Quick-set/slow-set requirements

Compatibility/adheslon characterlstics of the aggregate-filler-retarder-
accelerator system, re-emulsification

Economlcs ~ location, avallebility, transportation, cost

d. Select Emulsion to Meet Objectives



OUTLINE OF A GUIDE DESIGN PROCEDURE FOR SLURRY SEAL (cont.d.)
Part Il - Job Mix Formula Procedures

)
I.} Estimate the Theoretical Pure Asphalt Requirement (PAR) or Bitumen
Requirement (BR) by Surface Ared Method for an 8um codting
Aggregate Sand Equivaient
. Aggregate Apparent Specific Gravity
. Aggregate Gradation (dry sleving)
. Aggregate Centrifuge Kerosene Equivalent
Calculate Total Surface Area
Emulsion percent asphalt residue
g. Calculate the theoretical PAR/BR for an 8um thickness coating of the
caleulated surface area and record as
l. percent asphalt added to dry weight of aggregate
. 2. Percent emulsion added to dry welght of aggregate @ % asphalt residue
3. Percent asphalt of total dry sollds

2. System Compatiblllty Determination
a. Estimate filler/additive requirements
1. Run 100-gram frial cup mixes using 100% PAR fo estimd e optimum water
content, filler requirement and mix-set-traffic/cure time characteristics
(I1SSA TB 102)
2. Adjust PAR for added filler If required
b. Cone Consistency Tests run to obtaln 2.5 centimeire consistency, ISSA TB 106

1. Determine optimum mix-water content for three fevels of emulsion
content} e.g., 100%, 85%, 70% PAR for 2.5 cm. consistency

2. Adust filler content, mix-water content and PAR for changes In
mix-set-traffic time if required

3, Construct 3=point consistency/mix=water.curve for consistency ranges of
2-3 cm., 4-5 em. and 6-7 cm. ranges for each of the three PAR levels
selected. Alr dry at ambient and save each specimen

c. Compatibility Test

1. Examine cross-sections of centrally spilt consistency specimens for evidence of
asphalt or aggregate migration or existence of excsssively sticky surfaces

2. If suspicious disuniformity Is observed, run Cup Compatibllity Test
a. Mix 100 grams of each formulation in a small, plastic-lined drinking cup,

cure In the cup for 12 hours. Separate Into upper and lower halves, dry,
run asphalt extraction by reflux and zp1it median gradation of extracted
aggregate. Substantial variation (10 to 15%) from top and bottom halves
indicates an incompatible system.

3. Wet Stripping Test - 10 grams cured slurry in 400 ml. moderately bolling
water for 3 minutes, Decant and place on absorbent paper towel. Low
asphalt retention can indicate lack of adhesion, low film coalescence,
poor emulsion formulation, re-emulsification orpossible false slurry.

3. Traffic/Cure Time by Slurry Cohesiometer

a. Mix and set time by ISSA TB 102 at job temperature conditlons
b. Traffic Time by Slurry Cohesiometer at job temperatures, eg. 50°, 80°, 8 1i0°F
or 60°, 80°, 100°. (Proposed ASTM D04,24)

m0 o0 A
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OUTLINE OF A GUIDE DESIGN PROCEDURE FOR SLURRY SEAL - Part |l - Continued

4, Physlcal Tests on Cured Slurry

’ a. Wet Track Abrasion Test (WTAT) - measurement of resistance to mechanical
abrasion, kick-out, Internal mat adhesion
b. Loaded Wheel Test (LWT) - traffic simulation, measurement of resistance fo
flushing under heavy traffic loads

)
5. Selection of Optimum Design
a. State Maximum ilmits to WTAT = minimum asphalt content (75g/SF?)
b. State Maximum limits to LWT = maximum asphalt content or
State Maximum LWT limits for Traffic Counts
Light = 0 to 500 ADT (70 g per SF?) sand adheslon, 1000 @125 ihs.
Medium = 250 to 1500 ADT (40 g per SF?) :
Heavy = 1500 fo 3000 ADT (55 g per SF?)
Very heavy = 3000+ (50 g per SF?)
c. State Job Tolerance Limits ( Contractor Proficiency)
d. Draw grophs of the physlcdl test data and superimpose the stated limits
and read optimum asphalt content.

STATED STATED
2 — — — LMIT 5 — LIMIT
St ( 75 g/SF) 3 ‘ ( 50-70 g/SF)
K : b |
3 o
Asphalt Content Asphalt Content
A, MINIMUM ASPHALT CONTENT by S. MAXIMUM ASPHALT CONTENT by
WET TRACK ABRASION TEST LOADED WHEEL TEST
LWT CURVE
\ ‘ 7 __STATED
T LIMITS
7
= WTAT CURVE
— ‘ ALLOWABLE AC RANGE
— | TOLERANCE RANGE (3%)
MEDIAN TOLERANCE RANGE =
e OPTIMUM ASPHALT CONTENT ( + 1.5%)

Figure 6, GRAPHICAL DETERMINATION OF OPTIMUM ASPHALT CONTENT
~5-



CONTROL OF SLURRY SEAL CONSTRUCTION:

After thel optimum design suggested is established, It Is necessary to translate this design
inta fleld control quantities. One suggested method Is described In ISSA Technical
Bullstin #107, "A Method for Unit Field Control of Slurry Seal Quantities. " The
objective of this method Is to ald operators and Inspectors to control the field material
guantities and application rates so that design resulis are obtained. The method Is
essentially to translate laboratory design into fleld units of gallons, tons and bags and
to measure these during application,

The following Is an example of the laboratory design translatlon Into the essential
fleld control quantities:

LABORATORY DESIGN FOR FIELD CONTROL

Optimum Lab Control Tolerances
Design Quantlties

a) Aggregate 100.0%
b) Filier* Type PC-Il 1.0% 2-bags/10 tons  + 1/2 bag
c) Mix Watar* 12.0% 29 gals. /ton + 2.3 g/t
d) Cone Flow Consistency 2.5em, + .75cm.
e) AC Target Extraction 10. 5% +* 1.5%
f) Emulsion* @ 41.0% Res. AC 17.2%* 41,0 gals/ton + 4,0 g/t
g) Design Width 20.0 Ft, 2lanes x 10 ft. ¥ ,5' OA
h) Spread Rate 15.0 1bs/SY E 2.0 Lb/SY

133 SY/ton 118 to 154 SY /ton
i) Lineal Ft./ton @ Lane Width 120 LF/ton 106 to 138 LF/ton

i) Aggregate Specific Welight vs. Molsture Content:

Moisture Moist Lbs/  Dry Lbs/CF % Machine Setting
Content CF Loose of Moist Ag.  Dry/Wet At Design

0% 96.4 96.4 100.0

| 95.4 94,5 98.0 -
2 83.6 81.9 84,9 -
3 .7 77.3 80.1 -
4 7.0 75.8 78.6 -
5 78.0 74,1 76.8 -
6 77.9 73.2 75.9 —

* Per Cent added to the dry weight of the aggregate

Figure 7. Example of Laboratory Design For Field Control



Spread rates shown In Figure 7 are estimated from the charts in Figure 8.

)
Reductioh In loose unit weights due to Increase In molsture contents Is determined by using
ASTM C-29 "Test for Unit Weight of Aggregate" at varlous moisture levels likely to be
encountered In the fleld, such as 0% to 6%. Some contractors relate the varlous wet welghts
directly to machine callbrations and settings.

Callbration of each machine to be used on the [ob Is essential, and is normally done by the
contractor In accordance with the manufacturer's Instructions. The procedure involves
welghing each material as 1t Is discharged at elther a unit time per RPM and setting, or
unit number of revolutions of the drive at varlous settings. The resulis are then plotted

on a reference chart, Callbratlons for aggregate delivery should be related in some way
to moisture content/unit welght of the aggregate.

Inspectors and englineers should be well schooled in the particular control techniques selected
for use. The presence of the inspector in the laboratory during the design process,particularly
the consistency testing, is helpful to develop understanding of the process.

There are at least five (5) methods of field proportion control which have been suggested.
They are:

1. Callbratlon according to manufacturer’s Instructions _
2. Batch Unit Control by measurement of batch welghts and net 1iquid usage as described in TB #io7
3. Fleld consistency tests vs. gross RPM and water flow meter
4. RPM, emulsion flow meter and water flow meter ratios versus fleld consistency measurements
5. Continuous measurement by emulsion flow meter and aggregate weigh meter ratlos versus
fleld consistency measurements -

There are four (4) Important factors Involved in the construction of the optimum laboratory
design that should be emphasized here.

1. Fleld changes In the aggregate specific weight (pounds per eubic foot) due to the bulking
e ffect of molsture In the aggregate are critical. Operators must be made aware of this
critical varlation and tralned how to recognize changes and to compensate for them by
adjustment of machine settings. Four methods are suggested fo recognize these changes
and to relate them to machine settings:

a. Direct percentage molsture analysis of the job with the soil test carbide-
acetylene bomb versus a machine setting chart
b. Unit welght of specific contalner filled with the {ob aggregate versus a
machline setting chart
c. Contlnuous molsture content by electronlc probe versus a machine setting chart
d. Aggregate color-molsture content comparison specimen versus a machine setting chart

2. Control of materlals at the source can alleviate many problems in the achievement of the
optimum design. Aggregate gradation changes such as over~size or under-size contamina-
tlon can radically alter the asphalt requirements. These changes are most economically
controlled at the source. Subtle changes In emulsion formulation and manufacture can
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play havoc with mixing and settlng characterlstics. Measures should be taken at the
source tp assure dellvery of emulsion as specified such as the mixing profile with the
Job aggibgate. Changes in the residual asphalt content should be nofed on the delivery
tlckets so that field adjustments can be made to Insure application of optimum design.

(OS]

. Ororating crews must be trained to understand acceptable operating procedures. Each
Sontfacior must develop his own operator training program fo best suit his local situatien.
Film and manuals may be most helpful. We find that actual Icboratory bench experlence In
making proper and Improper mixes, learning the "feel" of the mix and the hand-eye
assoclation to be the most expedlient training technique.

4. The achlevement of steady state operatbrs: 1.e., unlfomity equals the best chanes of
success, Operators should seek the steady state,
a. Malntaln constant mix consistency
b. Maintain constant mixer speed, output, slurry mixer depth
c. Malntaln constant forward speed
d. Maintaln uniform, constant depth of slurry In the spreader

The control or elimination of the following list of pemiclous problems and variables Is
essential to the achlevement of successful slurry construction:

Aggregate molsture content

Varied aggregate compaction on the metering belt

Flne cggregate bulld-up on metering gates or screws

Erratic Toading of the mixer '

Temperature-viscoslty variations of emulsions

Pump slippage and clutch slippage - _
Alr leaks from wom packings, grease flttings, seals, hoses and pipe threads
Positive and negative pump heads

Surging or rough running drlve englnes

10. Sudden changes in drive engine speeds

11. Partlally plugged nozzles, valves and screens, 1lnes

12. Variable mix consistency due to Indiscriminate use of water

13. Varlable depth and quantity of slurry in the spreader

14, Improper mix sampling and laboratory extraction technique

'3

*

°

000N OGN

Generally, results of laboratory extractions of mixer samples have been erratlc and unreliable.
Varlations thus obtained have not been observed In the fleld, ISSA Technical Bulletin #101,
"Gulde for Sampling of Slurry Mix for Extraction Tests" may prove helpful when this test Is
performed. Reflux extractlons are generally more reliable than centrifuge extractions.

I have attempted to present a brlef history of slurry seal and offered a definition of the
material, o descrlption of the process, propertles and uses, a rational design method, and
have reviewed control problems and methods. Also Included is a basic Slurry Seal technology
reference 1ist for use In your researches.



Hopefully, the Information contained here will assist AEMA in its current project to
develop performance speclfications for slurry seal emulsions. As always, | will appreciate
your disgussion.

| wish now to praise the emulsion Industry for its past contribution and encouragement to the
slurry seal industry. At the same time It would be unfalr to neglect mentlion of the Slurry Seal
contiactors who have Invested in the order of $50,000,000 to sell your products for you.

The Industry now has at hand the tools for design and the tools for the economical, ~
competitive production of 10 to 15 lane miles of heavy slurry per day. We have technically
outrun our ablility fo confrol traffic with the so~called quick-set slow-curing emulsions you
now produce. '

We need your help . . . desperately . . . to develop a quick-cure slurry seal system. We
cannot achieve——nor can you=--our enormous pofential without your help.

| challenge you to return to your laboratories and to take new approaches. Don't let your
past experlence say "it can't be done." The rewards are Incentive enough. You can serve
yourselves, your customers and our taxpayers.

Thank you,

-10 -
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THE CONTINUOUS SLURRY SEAL PROCESS

AGGREGATE ASPHALT MINERAL WATER

\EMULSION FILLER/

PROPORTIONING UNIT

' MIXER

SPREADER

Figure 1

AGGREGATES FOR SLURRY SEAL MUST BE

e CLEAN
o CRUSHED
o DURABLE
o WELL GRADED
® UNIFORM

ASPHALT EMULSIONS FOR SLURRY SEAL ARE

The AASHTO "SS" dense mixing types

Water made from paving grade asphalt may be :
Emulsifier e HARD OR SOFT

Asphalt e SLOW OR QUICK SET

Cement o ANIONIC, CATIONIC OR

NON-IONIC EMULSIFIERS

Figure 2
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THE THREE BASIC GRADATIONS CF SLURRY SEAL

J e s X |
o] 'L“.ﬁ"g-ﬁ;{':)/lﬁ-. e -:9 [gmg)&;:gc\?? -

s WIS
st | L 3"
8 Top Size a Top Slze 3 Top Slzs
TY PE | TYPE I TYPE 1l
( flne ) ( general ) ( coara )
6 to 10 Ibs/SY 10 to 15 tbs/SY 15 to 25 lbs/SY
A ggregate A ggregate A ggregate
8 8 8
I0 to 16% 7.5 t013.5% 6.5 to 12%
Resldual AC Residual AC Reslidual AC

Figure 3

VERSATILE SLURRY SEAL

SLURRY SEAL CAN, IN ONE PASS:

Daposit a bitumlnous seal according to the surface demand

I
2. Flll the Interface crack 5. Fill the surfaca voids
3. Place a modest wedge 6. Provids color/texiure dalinaation
4. Place a weather tight ssal 7. Glve good skld rasistenca
Figure 4
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JOINT CRACK  RAVELLING S T
) \ ‘-./A/

TYPICAL VARIABLY TEXTURED SURFACE

>

CONSTANT SPRAY BAR APPLICATION -
Varlable Surface Demand

SLURRY SEALS COMPLETELY -
According to the Surface Demand

Figure 5, Effectiveness of Surface Treatments Applied to a
Variable Cross Sectlonal Surface Texture.

-17 =




APPROXIMATE SPREAD RATE CALCULATION®
(Under study in 1977...Subject to revision)

BASIC MONOLAYER SPREAD RATES FOR SMOO TH SURFACES
(McLeod "S" or 60cc Sand Box Spread of 16-18'~ ASG=2.65)

TYPE | ;

GRADATION TYPE | TYPE i)
%416 | 1b/SF | %+16 | Ib/SF | %+16| 1b/SF
FINE 10 | 5 30 9 50 | 14
MEDIAN 22,5 6 42,5 | 10.5| 61 | 15.5
COARSE 35 | 7 55 12 | 72 |17
FACTORS: Mcleod | Sand Box Add TOTAL
Rating Texture b/SY
%
_1qat

BASIC RATE s w618 U7
ADD FOR H-1_ | 10-12" 1
SURFACE H=2 8-10' 2
TEXTURE H-3 5-7" 3

A s 4
ADD FOR CROSS Nominal - 3/8" 1
SECTIONAL Moderate - 1/2-3/4" | 2
IRREGULARITY Severe - 1-1-1/2" 3
ADD FOR JOINT CRACKS 8 LAPS ( Calculate)

APPROXIMATE SPREAD RATE - TOTAL

Variables of Particle Shape, Dimensions, Matrix Volumes,
Void Content, Screen Ratios, All Affect the Spread Rate.
Use these tables as a GUIDE only.

Figure 8. Spread Rate Calculation




, SLURRY SEAL MIX DESIGN CHECK LIST
J

PART | BASIC MATERIALS TESTS

EMULSIFIED ASPHALT SPECIFICATIONS  ASTM D?77, D2379, LOCAL

STABILITY, VISCOSITY, SIEVE, ASPHALT RESIDUE, PENETRATION 8c. ASTM D244

| 'SLOW-SET, QUICK-SET IDENTIFICATION ASTM D244 8 ISSA TB102

AGGREGATE SPECIFICATIONS, 1SSA A-105. LOCAL
SAND EQUIVALENT ASTM D2419

DURABILITY = L.A. RATTLER ASTM C131 SODIUM SULFATE SOUNDNESS ASTM €88

| _IACID INSOL ASTM D3042, LOCAL

| _ISHAKER WEAR TEST ISSA R&D Note 1.

~IWET SIEVE -200 ASTM C117

S

GRADATION (DRY) ASTM C134

UNIT WEIGHT ASTM 'C29

__IWET UNIT WEIGHT ASTM C29 @1~6% Note 2

FILLER SPECIFICATION ASTM D242, LOCAL i

FILLER SIEVE ANALYSIS ASTM D546

PART Il JOB MIX FORMULA

1. ESTIMATE THEORETICAL BITUMEN REQUIREMENT (BR) or (PAR)

SURFACE AREA METHOD WES S-75-1, CalDOT 355-A 8 303-F

AGG. GRADATION (DRY) ASTM C136

APPARENT SPECIFIC GRAVITY ASTM C128] | 'ABSORPTION ASTM C128

CENTRIFUGE KEROSENE EQUIVALENT Cal.DOT 303-F

CALCULATE TOTAL SURFACE AREA WES S-75-1

CALCULATE BR FOR 8um COATING WES S-75-1

ALTERNATE METHO D -ESTIMATE BY EXPERIENCE e.g., 20%AE/Type 1IC
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2, ___SYSTEM COMPATIBILITY

TRIAL MIXES ( 50, 100 or 200g ) TO ESTIMATE REQUIREMENTS FOR FILLER,
MIXWATER, ACCELERATOR, RETARDER 8 BR ADJUSTMENTS

CONSISTENCY TESTS @ 100,85,70% BR, 1SSA TB106

| |COMPATIBILITY TESTS| | i'SPLIT CONSISTENCY SPECIMENS Note 3

-

-

| 1 SPLIT CUP TEST Note 4

- e

=

I _ 1 WET ADHESION Note 5

3. TRAFFIC &8 CURE TIME

| IMIX AND SET TIME __ ISSA TB102

- .o

! 'TRAFFIC TIME AT JOB CONDITIONS BY CCHESIOMETER _ ASTM D04.24 prop.

4, PHYSICAL TESTS ON CURED MIX SPECIMENS

WET TRACK ABRASION TEST ISSA T-100

. |LOADED WHEEL TEST ISSA TBI09

:_j_—_-_;OPTIMUM DESIGN BY GRAPHICAL SELECTION

PART Il TRANSLATION OF OPTIMUM DESIGN TO FIELD CONTROL QUANTITIES

__ ISSA TB 107 "UNIT FIELD CONTROL"

—— -

| " IOPTIMUM DESIGN DATA (Above)

—— e —

| ISPREAD RATE ESTIMATE _ISSA R8D Note 2

'

} __IWET UNIT WEIGHT @ 0-6% MOISTURE ASTM C29 Note 2

| |ALTERNATE METHODS CALIBRATION / MFR. 8 EXTRACTION

== -
L__! CONSISTENCY VS. WATER FLOW METER

© 1 CONTINUOUS AGG. 8 AE METERING

Note 1.  May be used to estimate gradation for durability ( R8D Committee ).

Note 2. ° Required for unit control data.

Note 3.  Consistency specimens are cast on paper at 3 levels of mix water and A, E. and are
centrally spllt and examined for asphalt and aggregate migration. (In committee)

Note 4. A 100g mixture is cured In a éoz.paper cup. Upper and lower halves are analyzed,

Note 5. 10g cured mix three minutes in beiling water, decant and examine coating.

Note 6. Dashed boxes indicate tests not suggested In ISSA A-105 Guide Specification.
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