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$22,000,000.00

$20,000,000.00

$18,000,000.00

$16,000,000.00

$14,000,000.00

$12,000,000.00

$10,000,000.00

$8,000,000.00

$6,000,000.00

$4,000,000.00

$2,000,000.00

Statewide Cost-Savings - TOM vs. Conventional Overlays

$19,055,371.95
$18,416,530.07

$11,392,341.61

$9,723,113.84
$9,201,869.65

$7,990,772.56

$3,909,321.37

$179,188.64

2008

$(2,000,000.00)

2009
$(9,866.24)

2010 2011 2012 2013 2014 2015 2016
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Rut/Crack resistance
Skid resistance

SAC B
SAC A

IH-35 (ADT >100k):
Before/After

- High 30's to Mid 40's
High 40's to Low 50's

Smoothness (IRI improvement)
Typically 25-35% improvement -
depends on pre-existing conditions

Sound Abatement
2 to 6 times reduction in noise
96.5-98dB = PFC
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Aggregate Components
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Item 347 M *

Thin Overlay Mixtures (TOM) ;;W

DESCRIPTION

Construct a thin surface course composed of a compacted mixture of aggregate and asphalt binder mixed
hot in a mixing plant. Produce a thin surface course with a minimum lift thickness of 1/2 in. for TOM Type F
mixture and 3/4 in. for TOM Type C mixture.

I

1.



Table I
Aggregate Quality Requirements

Property Test Method Requirement
Coarse Aggregate

SAC Tex-499-A (AQMP) A'
Deleterious material, %, Max Tex-217-F. Part 1 1.5
Decantation, %. Max Tex-217-F, Part II 1.5
Micro-Deval abrasion, % Tex-461-A Note2

Los Angeles abrasion, %, Max Tex-4 10-A 30
Magnesium sulfate soundness, 5 cycles, %, Max Tex-411-A 20
Crushed face count,3 %, Min Tex-460-A, Part I 95
Flat and elongated particles @ 5:1, %, Max Tex-280-F 10

Fine Aggregate
Linear shrinkage, %, Max Tex-107-E 3

Combined Aggregate 4

Sand equivalent, %, Min Tex-203-F 45
Surface Aggregate Classification of 'A is required unless otherwise shown on the plans.
Used to estimate the magnesium sulfate soundness loss in accordance with
Section 347.2.1.1.2., Micro-Deval Abrasion."
Only applies to crushed gravel.
Aggregates, without mineral filler or additives, combined as used in the job-mix formula
(JMF).

1.
2.

3.
4.
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4.7.1.1. When Using a Thermal Imaging System. The Contractor may pave any tme the roadway is dry and the
roadway surface temperature is at least 32 F; however, the Engineer may restrict the Contractor from paving
surface mixtures if the ambient temperature is likely to drop below 32*F within 12 hr. of paving. Provide
output data from the thermal imaging system to demonstrate to the Engineer that no recurnng severe thermal
segregation exists in accordance with Section 341.4.7.3.1.2., "Thermal Imaging System."



Ashen Using a Thermal Imaging System. The Contractor may pave any time the roadwa v - vh
roadway~ t I is at least 32*F; however. the Enai- -- e Contractor from po

surfce ixtues f th amiente ae...-a below 32*F within 12 hr. of paving. Provide



4.72. Tack Coat. Clean e sutacebeforeplacingaack coa.The Engineer isethrate een 0.04 and

0.10 gal. of residualasphalt per squaeyadof sufacearea.Apply a uniformlack coat athe specid rate



Item 347: Thin Overlay Mixture (TOM)

Provide an asphalt binder PG 76-22. Substitution of the PG binder is not allowed.

Place mixture at the compacted lift thickness of one (1) inch.

Provide 100% SAC "A" aggregate. Blending of coarse aggregate is not allowed. A
maximum of 25% SAC "B" screening material can be used.

Do not use RAP and RAS in the mixture.

A Pave-IR system or Thermal camera system is mandatory for this project. The
contractor must demonstrate that the mixture is being placed with no severe thermal
segregation.

Provide a mix which lasts more than 500 cycles in the Overlay Tester.

For breakdown rolling use two steel-wheel rollers working in tandem without excessive
breakage of the aggregate and provide a smooth surface and uniform texture, keeping the
rollers as close as possible to the lay-down machine. Do not use pneumatic-tire rollers.

Use a steel wheel as the finish roller.



Water flow measurements as per Tx Method 246 are mandatory for setting rolling
patterns. The contractor must report the selected patterns to TxDOT and show that it
meets the water flow requirements

ftp;//fpLdot.state _.us/pub/txdot-info/cstlTMSf20-F serics/ndfs/bi t246,df

Avoid excessive compaction where water flows of greater than 10 minutes are not
allowed, the final surface must have acceptable macro-texture.

The tack coat must be a hot applied trackless tack.

All construction joints must be placed under the paint stripes between the lanes.
joints near wheel paths)

(No

Performance test will be required on all mix design and trial batch samples, for each mold
6 samples at optimum asphalt content at 7% air voids content each will be 6 inches in
diameter by 2.4 inches thick (Hamburg sized samples). The samples are to be sent to the
Texas Transportation Institute (TTI) for Hamburg Wheel Test and Overlay test. This
work is subsidiary to the various bid items.

s«W-ur ue,
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Laboratory Mixture Design Properties
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Mixture Property Test Method Requirement
Target laboratory-molded density, % (TGC) Tex 207 F 97.51

Design gyrations (Ndesign for SGC) Tex-241-F 502

Hamburg Wheel test, passes at 12.5 mm rut depth for PG 70
Tex-242-F 15,000 Min

mixtures
Hamburg Wheel test, passes at 12.5 mm rut depth for PG 76

Tex-242-F 20,000 Min
mixtures
Tensile strength (dry), psi. Tex-226-F 85-200
Overlay test, number of cycles Tex-248-F 300 Min
Drain-down, % Tex-235-F 0.20 Max
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Century Asphalts TOM Mix for Houston

HWTT = 5.4 and 3.9 mm OT =1000 cycles
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Gradation

Polym er Modified

High Quality

AC Content

AC

Aggr.

Dense

Maybe

Maybe

~ 4.8 - 5.2%

RAP

RAS

Rutting Requirement

Cracking Requirement

Yes

Yes

Yes

No

GAP

Yes

Yes

6.0% min

No

No

Yes

Dense

Yes

Yes

6.5% min

No

No

Yes

Yes Yes
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Item 342

Permeable Friction Course (PFC) *ODeptmnt

DESCRIPTION

Construct a hot-mix asphalt (HMA) surface course composed of a compacted permeable mixture of
aggregate, asphalt binder, and additives mixed hot in a mixing plant.

1.



Master Gradation Limits (%
Table 4

Passing by Weight or Volume) and Laboratory Mixture Design Properties
PG 76 Mixtures A-R Mixtures

Sieve Size Fine Coarse Fine Coarse Test Procedure
(PFC-F) (PFC-C) (PFCR-F) (PFCR-C)

3/4" _ -100.01 100.01 100.01

1/2" 100.01 80.0-100.0 95.0-100.0 80.0-100.0
3/8" 95.0-100.0 35.0-60.0 50.0-80.0 35.0-60.0 Tex-200-F
#4 20.0-55.0 1.0-20.0 0.0-8.0 0.0-20.0
#8 1.0-10.0 1.0-10.0 0.0-4.0 0.0-10.0

#200 1.0-4.0 1.0-4.0 0.0-4.0 0.0-4.0
Mixture Properties

Asphalt binder content, % 6.0-7.0 6.0-7.0 8.0-10.0 7.0-9.0 -
Design gyrations (Ndesign) 50 50 50 50 Tex-241-F

Lab-molded density, % 78.0 Max 82.0 Max 82.0 Max 82.0 Max Tex-207-F

passes aturg Wheelrut epth 10,000 vin3  Note2  Note2  Note2  Tex-242-F

Overlay tester,2 200 Min Note2 Note2 Note2 Tex-248-F
number of cycles
Drain-down, %.1 0.10 Max 0.10 Max 0.10 Max 0.10 Max Tex-235-F
Fiber content, 0.2040.50 - - Calculated

00oby wt. of total PG 76 mixture 02$05
Lime content, 1.05 1.05 1.05 1.05 Calculated

%, by wt. of total aggregate_________
% RM content, - - 15.0 Min 15.0 Min Calculated

00 by wt. of A-R binder ____________
Boil test6  - - -- - Tex-530-C

Cantabro loss, % 20.0 Max 20.0 Max 20.0 Max 20.0 Max Tex-245-F
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Looking to place Fine PFC over deteriorated existing coarse PFC
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Surface Preparation (Austin District)

"Preparing and Repairing

- Perform crack sealing and spot repair in highly
distressed areas

- Milled-in shoulder texturing and raised profile
markings will reflect through - remove or fill

- Mill and fill areas with fatigue cracking or shallow

rutted areas with a fine dense-graded mix

-Helps match existing surface

- Promotes better ride with thin overlay

- Level-up

- Should get a 25 to 35% improvement in IRI

Texas A&M
Transportation
Institute
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Item 347: Thin Overlay Mixture (TOM)

Provide an asphalt binder PG 76-22. Substitution of the PG binder is not allowed.

Place mixture at the compacted lift thickness of one (1) inch.

Provide 100% SAC "A" aggregate. Blending of coarse aggregate is not allowed. A
maximum of 25% SAC "B" screening material can be used.

Do not use RAP and RAS in the mixture.

A Pave-IR system or Thermal camera system is mandatory for this project. The
contractor must demonstrate that the mixture is being placed with no severe thermal
segregation.

Provide a mix which lasts more than 500 cycles in the Overlay Tester.

For breakdown rolling use two steel-wheel rollers working in tandem without excessive
breakage of the aggregate and provide a smooth surface and uniform texture, keeping the
rollers as close as possible to the lay-down machine. Do not use pneumatic-tire rollers.
Use a steel wheel as the finish roller.



Water flow measurements as per Tx Method 246 are mandatory for setting rolling
patterns. The contractor must report the selected patterns to TxDOT and show that it
meets the water flow requirements

flp:// .dotstate.tx.us/dub/txdot-info/cst/TMSf20--F..ems/pdfsfbit246,pdf

Avoid excessive compaction where water flows of greater than 10 minutes are not
allowed, the final surface must have acceptable macro-texture.

The tack coat must be a hot applied trackless tack.

All construction joints must be placed under the paint stripes between the lanes. (No
joints near wheel paths)

Performance test will be required on all mix design and trial batch samples, for each mold
6 samples at optimum asphalt content at 7% air voids content each will be 6 inches in
diameter by 2.4 inches thick (Hamburg sized samples). The samples are to be sent to the
Texas Transportation Institute (TTI) for Hamburg Wheel Test and Overlay test. This
work is subsidiary to the various bid items.
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Keys to Successful Construction

Preparation

- Spot Repair: Isolated failures

- Level-Up: Areas with greater than 120 in/mile

- Milling: Recommend micromilling for smaller peak to valley

Texas A&M
Transportation-

A~Institute
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Milling

- Milling recommended if

- Pavement highly oxidized/stiff

- Cross-slope corrections needed

- Minor to moderate ride issues

- Extensive thermal or top-down cracking (>40

percent by area)

- Extensive recent crack seal

- Micromilling recommended if milling required

creates a finer finish with small peak-to-valley

depths to prevent compaction and ride issues

Texas A&M
Transportation
Institute
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4.4.2.1.13.

a

Trial Batch Testing. Test the trial batch to ensure the mixture produced using the proposed JMF1meets the
mixture requirements in Table 8. Ensure the tral batch mixture is also in compliance with the Hamburg
Wheel test, Overay test, and drain-down requirements listed in Table 7. Use a Department-approved
laboratory to perform the Hamburg Wheel test on the trial batch mixture or request that the Department
perform the Hamburg Wheel test. Obtain and provide approximately 50 lb. of trial batch mixture in sealed
containers, boxes, or bags labeled with the CSJ, mixture type, lot, and sublot number for the Overlay test.
The Engineer will be allowed 10 working days to provide the Contractor with Hamburg Wheel test and
Overlay test results on the trial batch. Provide the Engineer with a copy of the trial batch test results.
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Tack Coat. Clean the surface before placing the tack coat. The Engineer will set the rate beoeen 0.04 and

0.10 gal. of resdiaI asphalt persquare yard of sudacearea.Apply a uniformtack coat at the specifiedrate
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Underseals

Underseals (chip seals/interlayers)

- Only if significant unsealed cracks

- If milling will expose underlying cracking

- If overlaying newly widened sections

- Use polymer modified binder in chip seal

- Design chip seal with smaller aggregate (Grade 4

or 5)

- Use proper chip seal construction practices

Texas A&M
Transportation
Institute
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Tensile load axis
coincident « dh core axis

arx perpendicular to
concrete surface Tensile loading
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Svel p n Steel disk
Diameter: 50 mm 2.C i
Thickness -25 mm [1.0

Ocular cut through
overlay or sirtace t
materl to at least 10 Epoxy adhess'e
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interface
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