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Tests on Emulsion Typical Specification Method
Viscosity, SSF @ 25°C, sec 15—-90 AASHTO T 59
Settlement, 5 days, % <5 ASTM D 244
Storage Stability, 1 day. % <1 AASHTO T 59
Sieve Test, % <030 AASHTOT 59
Residue by Evaporation, % > 62 California Test 331
E?;;;;g::i{,rh;tfmm Typical Specification Method
Penetration, 25°C 40 —-90 AASHTO T 49
Softening Pomt, °C 587 AASHTOT 33
G* @ 20°C, 10 rad/sec, MPa Report Only AASHTO TP 5
fn s0ee
fsg'iif%dgf{g&i?—cﬁiﬂbaae Heperk Only b
S e (100 M Report Only AASHTO TP 1

M-Vlaue

Torsional Recovery, %

> 18% (LMCQS-1h)

Califormia Test 332

Polymer Content

> 2.5% (LMCQS-1h)

Califormia Test 401




3/8 in (9.5mm) 100 100
No. 4 (4.75 mm) 94-100 70-90
No. 8 (2.36 mm) 65-90 45-70

No. 16 (1.18 mm) 40-70 28-50
No. 30 (600-um) 25-50 19-34

No. 200 (75-pm) 5-15 5-15



b S

Osedsel b o )5k Sl 5l Saw pulid SIS
Cowl o b alls Sals Ja8 s | sl S

ol e gl gl b o Hlaise 3l mllas (55 tcdl,
Gl g Sl o3l las |y

S oo

39y 52 55 W o598 Slg b g o b LS el 2 o g il o

39) 2 ) aly 9 Sbyd slo LS sl (S 5k g 02l v Sl



SIEVE
SIZE

TYPE Il

PERCENT
PASSING

TYPE Il
PERCENT
PASSING

STOCKPILE
TOLERANCE

(9.5 mm)

100

100

(4.75 mm)

90 - 100

(2.36 mm)

(1.18 mm)

(600 um)

(330 um)

(150 um)

(75 um)




Percent Passing

100
90
80
70
60
50
40
30
20
10

Slurry Surfacing Systems Aggregate Gradations
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Test Criteria Test Method
Sand Equivalent (min) > 65 CT 217
Durability Index (min) > 55 CT 229
Abrra;i-?n (LA Rattler, 500 < 35% CT 211
Crushed Particles 100% CT 205




TABLE 2. COMMONLY USED AGGREGATE TESTS FOR MICRO-SURFACING

Standard ] e Bl ey - Commonly
Test ? o : - Bignificance of the Test Used Values
ASTM | AASHTO [ ISSA : B - . for Micro-
Soundness | C8B T104 Durability, Resistance to 15-209% max.
weathering disintegration weight loss
LA C131 T96 Hardness, Resistance to 30% max.
Abrasion abrasion under traffic weight loss
Particle D3398 Workability, strength, 100 9%
Shape and D4791 and skid resistance crushed;
Texture good texture
Gradation Cl136 T27 Calculation of AC content, [SSA Type
maintain proper void IT, 111
content, affects surface
texture, workability
Sand D2419 | T176 Determine the amount of 60 min
Equivalent clay or plastic fines
Unit Weight | C29 T19 Determine change in unit
weight of aggregate with
change in moisture content
Specific c127 T84 Determination of AC
Gravity C128 content
Methylene TB 145 Determines fines reactivity 15 max*
Blue

* This value represents the maximum amount of methylene blue commonly allowed for the test. Only few laboratories

run this test.
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State Rock Type

Ohio limestone, furnace slag, silicate
Pennsylvania limestone, silicate

Virginia granite, diabase, silicate, basalt

Tennessee granite, slag

Oklahoma flint, granite, sandstone

Texas granite, sandstonc, basalt (traprock), rhyolite
Kansas flint, limestone

Nebraska flint, granite, crushed gravel, quartzite
Colorado granite, silicate gravel, basall, diabase
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WET TRACKABRASION TEST (ISSA TB 100)
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LOADED WHELL TEST (ISSA TB 109)
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a) Testing Apparatms b) Tested Samples Showing Retained Sand

Figure 9-5 Loaded Wheel Test and Excess Asphall Test Apparatus and Tesl Sainples
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STATED

(0.54 kg/m®)

Abrasion Loss

L ' .
Asghalt Content

Fig. 32 Minimum asphalt cantent by
wet frack adrasion 1est.

LWT CURVE

STATED
e LIMIT

Sl

WTAT CURVE

P |—— ALLowaBLE AC RANGE

'+ TOLERRANCE RANGE (3%)

|-— MEDIAN TOLERANGE RANGE =
OPTIMUM ASPHALT CONTENT (1.5%)

%ig. 3¢ Determination of optimum asphalt content.

Combined WTAT and LWT curves. [6]

Sand Adhesion

STATED
LIMIT

(0.54 kg/m?

i ]
Asphalt Content

Fig. 3b Maximum asphalt content by

lcaded wheel test.

800 a00
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= e + 400 2
o / BN 1 300 8
@ 200 / e 4 S
= 7 N 200 2

100 - \—__ 100 "

a 0

10 12 145 15 158 18 20

Percent Emulsion (%)

—o—\\/et Track Abrasion Test = Excess Asphalt

Figure 9-6 Determuning Optimum Binder Content
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0. 5. LINEAR OR DIRECT QUICK TRAFFIC
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Fig. 2 Mineral filler content optimization "Benedict Curve.”
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Multilayer Loaded Wheel Test (ISSA TB 147B)

Schulze-Breuer and Ruck Test, ISSA TB 144 «



Multilayer Loaded Wheel Test (ISSATB 147B)
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Schulze-Breuerand Ruck Test, ISSATB 144
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: TEE‘:T ISSA TB NO. SPECIFICATION
Mx Time@ 77F (25C B 113 Controllable to 120 Seconds Minimum
Wet Cohesion
@ 30 Minutes Minimum (Set) TB 139 12 Kg-cm Minimum
@ 60 Minutes Mimmum { | ratfic) 20 kg-cm or Near Spin Minimum
Wet Stripping TB 114 Pass (90% Minimum)
Wet-Track Abrasion Loss
Cne-hour Soak TB 100 50 g/ft* (538 g/m*) Maximum
Six-day Soak 75 g/ft® (807 g/m”) Maximum
Lateral Displacement 5% Maximum
Specific Gravity after 1,000 Cycles of TB 147
125 b (56.71 kg) 210 Maximum
Lxcess Asphalt by LWT Sand Adhesion TG 109 aC g-‘ﬂ.’: (230 g;’mz}h-'laximum
Classmication Compatbility TB 144 11 Grade Points Minimum (AAA, BAA)

NSyl S8 (00 (53938
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COMPONENT MATERIALS

SUGGESTED LIMITS

Residual Asphalt

2.5 - 10.5% by dry weight of aggregate

[Mineral Filler

0.0 - 3.0% by dry weight of aggregate

Polymer Content

Minimum of 3.0% soids based on bitumen weight content

Additives

As needed

Walter

As required to produce proper mix consistency
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AGGREGATE TYPE

LOCATION

SUGGESTED APFLICATION RATE

Type ll

Urban and Residential Sireets
Alrport Runways

Scidlch or Levelng Course

10 - 20 Iblyd®
(54 - 10 & kg/m?)

As Reguned

Prmary and Interstate Routes

Wheel Ruts
acratch or Level ng Course

15 - 30 Ibfyd* i
(8.1 -16.3 kg/m’)

As Required (See Appendix B)
As Required



Original Pavement Profile Micro Surfacing Mix
i \\"T il '#H;'r—r

b e ow o ok SRR @Y R W RS N T i W - —— - i __,J'"

Rut in Wheelpath

Rut Depth Micro Surfacing Quantity Needed
05-0.75" (12.7 - 191 mm) 20 - 30 Ibfyd® (10.86 - 16.3 ka/m?)
0.75-1.00" (19.1 - 25.4 mm) 25 - 35 Ibfyd” (13.6 - 19.0 kg/m’)
1.00 - 1.25" (254 - 31.75 mm) 28 - 38 Ibfyd® (15.2 - 20.6 kg/m’)
1.25- 1.50" (31.75-38.1 mm) 32 - 40 Ibfyd? (17.4 - 21.7 kg/m?)




Surface cracking .

Full depth cracking - -

Corrugation or Shoving - .
Rutting .
Raveling . .
Bleeding - .
Polishing (loss of skid . .
resistance)
Patched pothole ) )
Pavement patch only
Patched pothole . .
Base repaired patch
Loss of profile (crown, .

edge, etc.)
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1. Aggregate Bin

2. Filler Bin

3. Aggregate Flow Gate

4. Aggregate Conveyor Belt
5. Emulsion Injector

6. Water Injector

7. Pugmill

.

9. Spreader Box
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Variable width spreader box for
shoulders and longitudinal joints

Microsurfacing spreader box with
augers and secondary strike-off
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12 5 oS Goe b Soi bt oo a5 g5lwg, aY ¢lp o8 L6 Steel strike-off o
o,

Foakeo 12 51 iy Bee b (Sa)bd Jlrs &5 silag, 4 lp 0,5 LB Rutbox
(@Y wz )0 yienke 38 5l i oo 1)

RUT LESS THAN 2"

MAY BE FILLED WITH SCRATCH COURSE.

STEEL STRIKE OFF

THE SCRATCH COAT 1S GENERALLY
6" LESS THAN THE WIDTH OF THE LANE

a) Scratch Coat Principle b) Example of a Scratch Coat Treatment

Figure 9-15 Scratch Coat Principles and Treatment



REPROFILING
RUTTED WHEELS
WITH
MICRO-SURFACING

For each inch of applied micro-surface mix
add 1/8” to 1/4™ crown to each rutfill
to compensate for return traffic compaction.

Original Pavement Cross Section

- i -
i i e _E

RUTS 2" & OVER MUST USE THE RUT BOX

a) Principle of Rut Filling (Holleran, 2002)

Rut Box

Finer Larger Finer
stones stofies stones

S S )

b) Cross Section of a Filled Rut (Holleran,
2001)






Wheel Path (s)

N\

Micro-surfacing on

\ stable rut

Center
Wheel Path (s) of

Lane  po Not Use
/ Micro-surfacing if rut is

on-going or unstable

Figure 9-17 Suitable and Unsuitable Surfaces to Use Micro-surfacing as a Rut
Filler
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a) ‘lypical Micro-surfacing Spreader Box b) Outrigger lexture Flap
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a) High Quality Longitudinal Joint b) Poor Quality Longitudinal Joints
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a) High Quality Transverse Joint b) Low Quality Transverse Joint
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a) Segregation b) Delamination from a False Slurry
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a) High Quality Edges and Shoulder b) Poor Quality Edges and Shoulder
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