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Jurisdiction Center-line miles Lane-miles 

TxDOT 80,997 
 

City/County 239,234 
 

Other 3,133 
 

Total  323,364 701,447 
 

Why Do We Need A Local Agency Specification?



What’s 341M?

• Based on 2024 TxDOT 341 Dense Graded Asphalt Mix 
Specification.

• Provides a uniform specification for Municipalities.

• Provides latest updates and enhancements. 

• Allows substitution with TxDOT Spec 341 and 344 
specs.

• Simplifies Testing and Acceptance Criteria.

• Enhances Sustainability by providing for RAP in the mix.

• Certified QC testing built into specification



Description

Construct a hot-mix asphalt 
(HMA) pavement layer composed 
of a compacted, dense-graded 
mixture of aggregate, asphalt 
binder, and additives mixed hot in 
a mixing plant.

Furnish uncontaminated materials 
of uniform quality that meet the 
requirements of the plans and 
specifications.



• Notify the Engineer of all material sources and before changing any material source or 
formulation.

• Allows Substitution: An TxDOT approved existing dense graded (341/3076) or 
Superpave (344/3077) mix design is considered an equal or better substitution and 
may be substituted for this item.

Materials



• Supply aggregates that meet the definitions in Tex-100-E
Click Hyperlink to go to 

TxDOT webpage.

Hyperlink

http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi100.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi100.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi100.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi100.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi100.pdf


Quality Hot Mix



Standardization of Binders

• Asphalt Binder. Furnish the type and grade of performance-graded (PG) asphalt binder 
shown on the plans that meets the requirements of Item 300, “Asphalts, Oils, and 
Emulsions.”



Standardization of Tack Materials
• Tack Coat. Furnish CSS-1H, SS-1H, EBL, or a PG binder with a minimum high-temperature grade of PG 58 for tack coat 

binder in accordance with Item 300. Specialized tack coat materials on TxDOT’s Material Producer List (MPL) for 
Tracking Resistant Asphalt Interlayer (TRAIL) 

https://ftp.dot.state.tx.us/pub/txdot-info/cmd/mpl/trail.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cmd/mpl/trail.pdf


Sustainable Asphalt
Warm-Mix Asphalt (WMA). WMA is defined as HMA that is produced within a target temperature discharge 
range of 215°F and 275°F using approved WMA additives or processes from the MPL.

• WMA is allowed for use on all projects and is required when shown on the plans. When WMA is required, the 
maximum placement or target discharge temperature for WMA will be set at a value at or below 275°F.

https://ftp.dot.state.tx.us/pub/txdot-info/cmd/mpl/wma.pdf


Better Density = Better Performance!
Compaction Aid. Compaction 
aid is defined as an MPL-
approved chemical warm-mix 
additive, denoted as “chemical 
additive” on the MPL, that is 
used to facilitate mixing and 
compaction of HMA at a 
discharge temperature greater 
than 275°F. 

• Compaction aid is allowed 
for use on all projects. 
Compaction aid is required 
when shown on the plans or 
as required in Section 
341.4.7.1., “Weather 
Conditions.”

https://ftp.dot.state.tx.us/pub/txdot-info/cmd/mpl/wma.pdf


Proper Mix & Layer Selection

Surface, intermediate, and base mixes referenced in Table 4 
and Table 5 are defined as follows, unless otherwise shown 
on the plans.
 Surface. The final HMA lift placed at the top of the pavement structure.

 Intermediate. Mixtures placed below an HMA surface mix and less than or equal 

to 8.0 in. below the riding surface.

 Base. Mixtures placed greater than 8.0 in. below the riding surface. Unless 

otherwise shown on the plans, mixtures used for bond breaker are defined as 

base mixtures.



Sustainable: Better Quality RAP

• RAP.  RAP is salvaged, milled, pulverized, broken, or crushed asphalt pavement. Fractionated RAP is 
defined as a stockpile that contains RAP material with at least 95.0% passing the 1/2-in. sieve, before 
burning in the ignition oven, unless otherwise approved. The Engineer may allow the Contractor to use an 
alternate to the 1/2-in. screen to fractionate the RAP.

• Do not use RAP contaminated with dirt or other objectionable materials. Do not use RAP if the decantation 
value exceeds 5% and the plasticity index is greater than 8. Test the stockpiled RAP for decantation in 
accordance with Tex-406-A, Part I. Determine the plasticity index in accordance with Tex-106-E if the 
decantation value exceeds 5%

http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn406.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn406.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn406.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn406.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn406.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi106.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi106.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi106.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi106.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi106.pdf


Equipment: Right sized for the job

• EQUIPMENT

• Provide required or necessary equipment in accordance with TxDOT Item 320, 
“Equipment for Asphalt Concrete Pavement.” 



Certified Techs = Reliable Test Results
• Certification. Personnel certified by the TxDOT-approved HMA certification program 

(www.TXHMAC.org) must conduct all mixture designs, sampling, and testing in accordance with 
Table 6. Supply the Engineer with a list of certified personnel and copies of their current certificates before 
beginning production and when personnel changes are made. Provide a mixture design developed and 
signed by a Level 2-certified specialist. Provide Level 1A-certified specialists at the plant during production 
operations. Provide Level 1B-certified specialists to conduct placement tests. Provide Level 
AGG101-certified specialists for aggregate testing.

http://www.txhmac.org/


Quality Control starts with a Plan

Quality Control Plan (QCP). Develop and follow the QCP in detail. Obtain approval for changes to the QCP 
made during the project. The Engineer may suspend operations if the Contractor fails to comply with 
the QCP.

Submit a written QCP before the mandatory pre-paving meeting. Receive approval of the QCP before 
beginning production. Include the following items in the QCP.



Latest Mix Design Equipment

• Design Requirements. Use the dense-graded design procedure provided in Tex-204-F,
unless otherwise shown on the plans. Design the mixture to meet the requirements shown in 
Tables 1, 2, 3, 4, 5, 8, 9, and 10.

• Design the mixture using an SGC, and 50 gyrations as the 
design number of gyrations (Ndesign). Use a target 
laboratory-molded density of 96.0% to design the mixture; 
however, adjustments can be made to the Ndesign value as 
shown in Table 9. The Ndesign level may be reduced to at 
least 35 gyrations at the Contractor’s discretion.

• SGC = Superpave Gyratory Compactor

http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit204.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit204.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit204.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit204.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit204.pdf


Mix Design Options



Performance Testing

• Rut Resistance protection and performance improvement options 
depending on traffic. 



Correlation between Contractor and Agency

• Gyratory Compactor Correlation Factors. Use 
Tex-206-F, Part II, to perform a gyratory compactor 
correlation when the Engineer uses a different SGC. 
Apply the correlation factor to all subsequent production 
test results.

• Ignition Oven Correction Factors. Notify the Engineer 
before performing Tex-236-F, Part II. Allow the 
Engineer to witness the mixing of ignition oven 
correction factor sample. Determine the aggregate and 
asphalt correction factors from the ignition oven in 
accordance with Tex-236-F, Part II. 

http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit206.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit206.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit206.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit206.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit206.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf


Agency Access to Contractor Lab

• Superpave Gyratory Compactor. The Engineer will use a SGC, calibrated in accordance 
with Tex-241-F, to mold samples for laboratory mixture design verification. For molding 
trial batch and production specimens, the Engineer will use the Contractor-provided 
SGC at the field laboratory or provide and use a SGC at an alternate location.

http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit241.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit241.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit241.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit241.pdf
http://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit241.pdf


Mixture Temperature Controls



Trucking Control
• Hauling Operations. Use belly dump, live-bottom, or end dump trucks to haul and transfer mixture. Use 

other hauling equipment only when allowed.

• Clean all truck beds before use to ensure that mixture is not contaminated. Use a release agent listed 
on the TxDOT Materials Producer List MPL to coat the inside bed of the truck when necessary. Do 
not use diesel or any release agent not listed on the MPL.  Use a solid tarp of watertight construction.

https://ftp.dot.state.tx.us/pub/txdot-info/cmd/mpl/asphrel.pdf
https://ftp.dot.state.tx.us/pub/txdot-info/cmd/mpl/asphrel.pdf


Field QC - Temperature
• Placement Operations. Collect haul tickets from each load of mixture delivered to the 

project and provide the Agency’s copy to the Engineer approximately every hour, or as directed. Use a handheld 
thermal camera or infrared thermometer, or probe-type thermometer to 
measure and record the internal temperature of the mixture as discharged from the truck or 

material transfer device (MTD) before or as the mix enters the paver. To obtain windrow internal 
temperature, remove surface asphalt to a depth of at least 6 inches. Measure 

the mixture temperature at a minimum frequency of one per ten trucks, or as 
approved. Include an approximate station number or Global Positioning System coordinates of the location 

where the temperature was taken on each ticket. Ensure the mixture meets the temperature 
requirements shown in Table 12. Calculate the daily yield and cumulative 
yield for the specified lift and provide to the Engineer at the end of paving 
operations for each day unless otherwise directed. The Engineer may suspend 
production if the Contractor fails to produce and provide haul tickets and yield calculations by the end of 
paving operations for each day.



Look good to perform great.
• Place the mixture to meet the typical section requirements and produce a smooth, 

finished surface with a uniform appearance and texture. Offset longitudinal joints of 
successive courses of hot mix by at least 6 in. Place mixture so that longitudinal joints 
on the surface course coincide within 6 in. of lane lines, are not placed in the wheel 
path, or will not be covered with pavement markings, or as directed.



Lift Thickness Matters. 

• Proper lift thickness to aggregate size ensures better performance.



Surface Temp Matters

• Pavement Surface. Place mixture when the roadway surface is dry and the roadway 
surface temperature is at or above the temperatures shown in Table 14 unless 
otherwise approved or as shown on the plans. Place mixtures only when weather 
conditions and moisture conditions of the roadway surface are suitable as determined by 
the Engineer. The Contractor may pave at temperatures 10°F lower than these values
when a chemical WMA additive is used as a compaction aid in the mixture, when using 
WMA, or when using a paving process with equipment that eliminates thermal 
segregation.



Tack Coat matters.

• Application. Clean the surface 
before placing the tack coat. The 
Engineer will set the rate between 
0.04 and 0.10 gal. of residual 
asphalt per square yard of surface 
area. Apply a uniform tack coat at 
the specified rate unless otherwise 
directed.



Paving at the correct temperature.



Compaction = Density = Performance

• Compaction. Compact the pavement uniformly to contain 
between 3.8% and 8.5% in-place air voids. Take immediate 
corrective action to bring the operation within 3.8% and 8.5% when 
the in-place air voids exceed the range of these tolerances. If the in-
place air voids are less 2.7% or more than 9.9%, the Engineer may 
suspend operations or require removal and replacement. The 
Engineer will allow paving to resume when the proposed corrective 
action is likely to yield between 3.8% and 8.5% in-place air voids.

• In lieu of cores, a calibrated and correlated density gauge may 
be used to measure in place air voids. Take one density core 
per day to correlate to the gauge reading.



Acceptance: Production + Placement

• Production Lot: Production lot is a minimum of 
one test per 500 tons. 

• Production Testing. The Contractor will perform 
production tests on each lot as shown in Table 16. 
Determine compliance with operational 
tolerances shown in Table 11 for all lots. The 
Engineer may use the Contractor’s test results 
as acceptance tests, in lieu or performing tests.  
No testing is required when less than 100 tons 
per day is produced. 



Acceptance: Production + Placement

• Placement Lot. A Placement Lot is defined 
as a minimum of one density core per 250 
tons or as approved by the Engineer. If a 
density gauge is used, a minimum of one 
density test is required per 500 feet of 
paving. 



Measurement

• Dense-Graded HMA. Hot mix will be measured by the ton of composite hot mix, which 
includes asphalt, aggregate, and additives. Measure the weight on scales in accordance 
with TxDOT Item 520, “Weighing and Measuring Equipment.”

• Tack Coat. Tack coat will be measured at the applied temperature by strapping the tank 
before and after road application and determining the net volume in gallons from the 
calibrated distributor. The Engineer will witness all strapping operations for volume 
determination. All tack, including emulsions, will be measured by the gallon applied. 
The Engineer may allow the use of a metering device to determine asphalt volume used 
and application rate if the device is accurate within 1.5% of the strapped volume.



• Quality.

• Availability.

• Economy ($).

• “SOP” for all.

• Confidence in results.

• Fewer conflicts due to standardization.

• Latest technical advances.

Why 341M?



QUESTIONS?
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