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403.5.2.1 Shoulder Density. Density on non-integral shoulders constructed on a sub-grade or base that does not specify density control shall be in accordance with Sec 401.7.8.   Non-integral shoulders with sub-grade or base density control shall be in accordance with Sec 403.15.3.shall be in accordance with Sec 403.15.3.

403.5.2.2 Integral Shoulder. When shoulders are placed integrally with the traveled way, density tests shall be taken on the traveled way for density pay factors.  The rolling pattern of an integral shoulder shall be the same as the mainline traveled way, unless the compaction effort is causing pavement distress.  When pavement distress occurs, the contractor shall notify the engineer and establish a rolling pattern that provides the optimum density and performance of the shoulder.   Once an established rolling pattern has been demonstrated to provide the optimum density for shoulders, the established rolling pattern shall be used in lieu of density tests provided no changes in the material, typical location, condition of the sub-grade or temperatures are made.  The engineer may request additional density testing of integral shoulders to ensure the optimum density is achieved. 
     
[bookmark: _Hlk220926468]403.15.3 Other Non-Traffic Areas. Sec 403 mixtures used for surfacing medians and similar areas, shoulders adjacent to rigid or flexible pavement and shoulders adjacent to resurfaced pavement shall be compacted to the specified densities for the mixture. Once an established rolling pattern has been demonstrated to provide the required density for shoulders, at the engineer's discretion, the pattern may be used in lieu of density tests provided no changes in the material, typical location or temperatures are made. Regardless of the method, density will still be required and subject to testing as deemed necessary by the engineer. In lieu of roller and density requirements, tTemporary bypasses to be maintained at the expense of the contractor, shall be thoroughly compacted in accordance with Sec 401.7.8. The rolling shall be performed at proper time intervals and shall be continued until there is no visible evidence of further consolidation.

401.7.8 Compaction. The compacted mixture shall have a minimum density of 92 percent of the theoretical maximum specific gravity. Density will be determined by the direct transmission nuclear method in accordance with MoDOT Test Method TM 41 or by a specific gravity method. When the contractor elects to place a lift of mixture greater than six times the nominal maximum aggregate size, cores shall be cut in half and the density of each half determined separately. In lieu of density requirements, mixtures used for wedging, transitions,  existing shoulder overlays, new shoulders constructed on a sub-grade or base that does not specify density control, temporary bypasses to be maintained at the expense of the contractor, and areas where a commercial mixture is used shall be thoroughly compacted by at least three complete coverage’s over the entire area with either a pneumatic tire roller weighing no less than 10 tons, a tandem-type steel wheel roller weighing no less than 10 tons or an approved vibratory roller. Rolling shall be performed at proper time intervals on each layer and shall be continued until there is no visible evidence of further consolidation.
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For bulk specific gravity of asphalt pucks with absorptions less than 2 %, should a factor be applied to AASTHO T 331 compared to AASHTO T 166?


When dealing with the bulk specific gravity (Gmb) of asphalt pucks with absorptions less than 2%, a factor may not necessarily need to be applied when comparing results from AASHTO T 331 (vacuum-sealing method) and AASHTO T 166 (water displacement method). Here's why:
Key Considerations:
1. Absorption Level:
· For asphalt specimens with absorptions less than 2%, the differences between AASHTO T 331 and AASHTO T 166 are typically minimized. This is because the potential for water to fill voids and affect the measurement in T 166 is reduced when absorption is low.
1. Method Comparison:
· AASHTO T 166: Suitable for specimens with low absorption as the water displacement method is less likely to introduce significant errors in the presence of minimal voids.
· AASHTO T 331: Provides accurate measurements by preventing any water ingress, making it more reliable for higher absorption materials but not necessarily critical for those with less than 2% absorption.
1. Adjustment Factor:
· Given the low absorption rate, the results from these two methods are likely to be closely aligned, and a correction factor is generally not needed.
· If discrepancies are observed, it would be prudent to investigate other factors such as testing procedure consistency or equipment calibration rather than immediately applying a correction factor.
1. Practical Application:
· Ensure that both methods are conducted under standardized conditions to minimize variability.
· Regularly calibrate equipment and verify that testing procedures adhere to the specified standards to ensure the reliability of results.
Conclusion:
For pucks with absorptions less than 2%, it is generally not necessary to apply a correction factor when comparing AASHTO T 331 to AASHTO T 166 results. However, it is important to ensure that testing procedures are consistently applied and equipment is well-calibrated to maintain accuracy and reliability in measurements.


Should a correction be applied to AASTHO T 331 results for asphalt mixtures with higher absorptions?
Conclusion:
AASHTO T 331 is well-suited for measuring the bulk specific gravity of high-absorption asphalt mixtures without the need for a specific correction for absorption, thanks to its design that prevents fluid ingress. However, thorough sealing and proper equipment calibration are essential to ensure accurate results. Cross-verifying with other methods can provide additional assurance of reliability.
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