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Bituminous Technician BT Updates 

Tensile Strength Ratio 

2024 Updates 
• 2024 NO updates
• 2023 Updates
• AASHTO T283:

o 60 C Water Bath:  The thermometer for measuring the 
temperature of the water bath shall meet the requirements of 
M339M/M339 with a temperature range of at least 55 to 65°C (131 
to 149°F) and an accuracy of ±0.25°C (±0.45°F) (see note 2),
 NOTE 2:  Thermometer types to use include:

• ASTM E1 Mercury Thermometer
• ASTM E879 thermistor thermometer
• ASTM E1137/E1137M Pt-100 RTD platinum resistance 

thermometer, Class A
• IEC 60751:  2008 Pt-100 RTD platinum resistance 

thermometer, Class AA
o 25 C Water Bath:  Meeting the requirements of M339M/M339 with 

a temperature range of at least 20 to 30°C (68 to 86°F) and an 
accuracy of ± 0.13°C (± 0.22 °F) (see note 2),
 NOTE 2:  Thermometer types to use include:

• ASTM E1 Mercury Thermometer
• ASTM E879 thermistor thermometer
• ASTM E1137/E1137M Pt-100 RTD Platinum Resistance, 

special order
• IEC 60751: 2008 Pt-100 RTD platinum resistance 

thermometer, special order
o Freezer:  Meeting the requirements of M339M/M339 with a 

temperature range of at least -25 to -10°C (-13 to 14°F) and an 
accuracy of ± 0.75°C (± 1.35 °F) (see note 3),
 NOTE 3:  Thermometer types to use include:

• ASTM E1 Mercury Thermometer
• ASTM E2877 digital metal stem thermometer
• ASTM E230/E230M thermocouple thermometer, Type T, 

Special Class
• IEC 60584: thermocouple thermometer, Type T, Class 1



Bituminous Technician  BT Updates   

 
o Oven:  The thermometer for measuring the oven temperature shall 

meet the requirements of M339M/M339 with a range of at least 25 to 
185°C (77 to 365°F) and an accuracy of ± 0.75°C (± 1.35°F) (see 
note 4), 
 NOTE 4:  Thermometer types to use include: 

• ASTM E1 Mercury Thermometer 
• ASTM E230/E230M thermocouple thermometer, Type T, 

Special Class 
• IEC 60584: thermocouple thermometer, Type T, Class 1 

 
 

2022 Updates 
• 2022 – entire manual has been updated. 

o Several updates for TSR testing – Jeff will go over this. 
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Tensile Strength Raito 
 
Updates  
  
TSR Presentation 
 Background 
  
 TSR Role in QC/QA 
  
 Sampling for TSR 
  
 AASHTO R47  Reducing 
  
 Equipment 
  
 Estimation of Puck Mass 
  
 AASHTO T283  Test for Resistance of Compacted Asphalt 
 Mixtures to Moisture-Induced Damage.      
  
 Field Verification 
  
 TSR Proficiency  
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MoDOT TSR Revised 03/31/2022 

 

OUTLIER EVALUATION 
ASTM E 178 

Applies to test values: TSR 
 

1. If the largest test value (xmax) in the set is suspected to be 
an outlier, calculate the t-statistic: 

 
(xmax-xavg) 

t = --------------------- 
  S 
Where Xavg=average 
    S = standard deviation 

 
2. If the smallest test value (xmin) in the set is suspected to be 

an outlier, calculate the t-statistic: 
 

(xavg-xmin) 
t = --------------------- 
  S 

 
3. Compare the largest calculated t-statistic to the critical t-

statistic. The critical t-statistic depends on the desired 
significance level and the number of test results in the set. 
MoDOT has set the significance level at 5%. If the 
evaluation is of an outlier either being too high, or too low, 
the following is a table of t-critical values. Typically, there 
are 3 TSR replicate specimens: 

 
No. of 
tests 

t @ 5% in tail 

3 1.153 
4 1.463 
5 1.672 
6 1.822 
7 2.938 
8 2.032 
9 2.110 

10 2.176 
If the calculated t-statistic is greater than tcritical (α =5%) , consider the test result to 
be an outlier. 
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PROFICIENCY EXAMINATION 
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TENSILE STRENGTH RATIO (TSR) TECHNICIAN CERTIFICATION 
PROFICIENCY CHECKLIST 

AASHTO T 283 
Revised:  03/22/2022 

 
 
                                                                                                         Trial# 1 2 R 

Sample Preparation and Grouping: 
1. Obtained field-mixed asphalt mixture sample in accordance with 

AASHTO R97 with enough material to complete all tests.    

2. Compact ≥ 6 pucks to spec: 95 ± 5 mm thick and 7.0 ± 0.5% air voids.    

3. Determine specimen thickness (t)    

4. Obtain Gmb (bulk specific gravity) for each puck.    
5. Using an associated Gmm (Rice) using AASHTO T209, calculate % air 

voids for each puck.    
6. Sort into 2 groups of 3 pucks each so that average air voids of each 

group are approximately equal.    

“Dry” (Non-conditioned) Testing: 
7. Before proceeding, be sure pucks have air-dried for 24 ± 3 hrs. after 

Gmb determination.    
8. Place each dry puck in its own water-proof bag. Place bagged dry 

pucks in warm-water bath for 2 hrs. ± 10 min. with 1” of water above 
surface of specimens.    

9. Test each puck in indirect tension; record maximum load for each. 
Calculate tensile strength for each.    

10. Calculate average tensile strength for dry set of pucks (Sdry).    

“Wet” (Conditioned) Testing: 
11. Place puck in vacuum vessel with at least 1” of water below and above 

the puck; subject to vacuum saturation for 5-10 min. within specified 
vacuum range.     

12. Remove vacuum; keep puck submerged for another 5-10 min.    
13. Having already zeroed out a piece of plastic wrap on the balance, 

remove puck, quickly surface-dry it, and place it on the balance.    
14. Determine degree of saturation (i.e., is the weight displayed on the 

balance within the range needed?).    
15. If saturation < 70%, repeat vacuum procedure using more time and/or 

vacuum.    

16. If saturation > 80%, discard specimen.    
17. If degree of saturation is 70-80%, tightly wrap plastic film around puck, 

place sealed puck in plastic bag along with 10 ml water, seal outer bag 
and place in freezer for at least 16 hrs.    





18. Remove pucks from freezer and plastic bag; quickly place pucks into 
hot-water bath for 24 ± 1 hr. (1” of water above surface of specimens); 
remove plastic wrap as soon as possible.    

19. After 24 ± 1 hr. in hot-water bath, transfer pucks to warm-water bath for 
2 hrs. ± 10 min.    

20. Obtain specimen thickness (t′) then test each puck in indirect tension; 
record maximum load for each. Calculate tensile strength for each.    

21. Calculate average tensile strength for conditioned set of pucks 
(Sconditioned).    

22. Calculate TSR:   conditioned

dry

STSR= 100%
S

×  (to nearest whole number) 
   

Pass?    

Fail?    
               
 
Examiner_______________________________________Date_______________ 
 
Reviewer_______________________________________Date______________ 
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