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Austroads research
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Significant outcome
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Traffic load distribution
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Current Austroads method
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Standard axle repetitions

𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑎𝑥𝑙𝑒 𝑟𝑒𝑝𝑒𝑡𝑖𝑡𝑖𝑜𝑛𝑠(𝑆𝐴𝑅5) =  
𝑎𝑥𝑙𝑒 𝑔𝑟𝑜𝑢𝑝 𝑙𝑜𝑎𝑑

𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑙𝑜𝑎𝑑
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However
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Moffatt recommendation
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Improved method
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Linear scaling of strains
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Resulting critical strains
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Improved method

𝑁 = 𝑅𝐹
6918 0.856𝑉𝑏 + 1.08

𝐸𝑑
0.36𝜇𝜀𝑖𝑗

5

𝑁 = 𝑅𝐹 × 𝐸𝑋𝑃 𝑐1 ⋅ 𝑙𝑛
3 𝐸𝑑 + 𝑐2 ⋅ 𝑙𝑛

2 𝐸𝑑 + 𝑐3 ⋅ 𝑙𝑛 𝐸𝑑 + 𝑐4 + 𝑐5 ⋅ 𝑙𝑛 𝜇𝜀𝑖𝑗

•

•
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Improved method

𝑁𝑖𝑗 =
1

𝑛
× 𝑅𝐹

6918 0.856𝑉𝑏 + 1.08

𝐸𝑑
0.36𝜇𝜀𝑖𝑗
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𝑁𝑖𝑗 =
1

𝑛
× 𝑅𝐹 × 𝐸𝑋𝑃 𝑐1 ⋅ 𝑙𝑛

3 𝐸𝑑 + 𝑐2 ⋅ 𝑙𝑛
2 𝐸𝑑 + 𝑐3 ⋅ 𝑙𝑛 𝐸𝑑 + 𝑐4 + 𝑐5 ⋅ 𝑙𝑛 𝜇𝜀𝑖𝑗
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Improved method

𝐷𝑎𝑚𝑎𝑔𝑒𝑖𝑗 =
𝐸𝑥𝑝𝑒𝑐𝑡𝑒𝑑 𝑟𝑒𝑝𝑒𝑡𝑖𝑡𝑖𝑜𝑛𝑠𝑖𝑗

𝐴𝑙𝑙𝑜𝑤𝑎𝑏𝑙𝑒 𝑟𝑒𝑝𝑒𝑡𝑖𝑡𝑖𝑜𝑛𝑠𝑖𝑗
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Improved method

𝑇𝑜𝑡𝑎𝑙 𝑑𝑎𝑚𝑎𝑔𝑒 =  

𝑖𝑗

𝐸𝑥𝑝𝑒𝑐𝑡𝑒𝑑 𝑟𝑒𝑝𝑒𝑡𝑖𝑡𝑖𝑜𝑛𝑠𝑖𝑗

𝐴𝑙𝑙𝑜𝑤𝑎𝑏𝑙𝑒 𝑟𝑒𝑝𝑒𝑡𝑖𝑡𝑖𝑜𝑛𝑠𝑖𝑗
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Improved method

𝑁 =
9150

𝜇𝜀
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𝜇𝜀
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Outcomes
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QUESTIONS?
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Full depth asphalt 

pavement design example

Peter Bryant
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Introduction
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Design inputs



AN INITIATIVE BY:

Design traffic (NDT)

NDT = 365 x AADT x DF x %HV/100 x LDF x CGF x NHVAG

= 365 x 70,000 x 0.5 x 10.0/100 x 0.65 x 47.6 x 2.63

= 1.04 x 108 Heavy vehicle axle groups (HVAG)
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Design traffic
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Fatigue assessment - Step 1

• Select pavement structure and 

characterise all materials
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Pavement structure



AN INITIATIVE BY:

AC20M(C600) design modulus

• Master curve (Tref = 25oC, 5% air voids)

𝛼 𝛽 𝛾 𝛿 𝑎 𝑏

log10 𝑬
∗ = 𝛿 +

𝛼

1 + 𝑒𝛽+𝛾 log10 𝑓𝑟

log10 𝛼𝑇 = 𝑎 𝑇 − 𝑇𝑟𝑒𝑓
2
+ 𝑏 𝑇 − 𝑇𝑟𝑒𝑓

𝑓𝑟 = 𝛼𝑇 × 𝑓𝑇274

𝑓𝑇274 =
𝑉

2𝜋
𝐸∗ = 3749 MPa

𝐸∗ = 3515 MPa

𝑫𝒆𝒔𝒊𝒈𝒏𝒎𝒐𝒅𝒖𝒍𝒖𝒔 = 𝟑𝟓𝟎𝟎 𝐌𝐏𝐚
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Fatigue assessment - Step 2

• Determine critical tensile strains under each axle
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Fatigue assessment – step 3

• Determine the allowable load repetitions

𝑁𝑖𝑗 =
1

𝑛
× 𝑅𝐹 × 𝐸𝑋𝑃 𝑐1 ⋅ 𝑙𝑛

3 𝐸𝑑 + 𝑐2 ⋅ 𝑙𝑛
2 𝐸𝑑 + 𝑐3 ⋅ 𝑙𝑛 𝐸𝑑 + 𝑐4 + 𝑐5 ⋅ 𝑙𝑛 𝜇𝜀𝑖𝑗
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Allowable load repetitions

10 1.57E+12 2.62E+12

20 4.85E+10 8.07E+10 1.31E+12

30 6.33E+09 1.05E+10 1.03E+11 1.71E+11 8.74E+11

40 1.49E+09 2.49E+09 2.42E+10 4.04E+10 2.06E+11

50 4.87E+08 8.11E+08 7.91E+09 1.32E+10 6.72E+10 2.14E+11

60 1.95E+08 3.25E+08 3.17E+09 5.27E+09 2.69E+10 8.56E+10

70 8.99E+07 1.50E+08 1.46E+09 2.43E+09 1.24E+10 3.95E+10

80 4.60E+07 7.66E+07 7.47E+08 1.24E+09 6.35E+09 2.02E+10

90 2.55E+07 4.24E+07 4.13E+08 6.88E+08 3.51E+09 1.12E+10

100 2.50E+07 2.44E+08 4.06E+08 2.07E+09 6.58E+09

110 1.55E+07 1.51E+08 2.51E+08 1.28E+09 4.08E+09

120 1.00E+07 9.75E+07 1.62E+08 8.29E+08 2.64E+09

130 6.69E+06 6.52E+07 1.09E+08 5.55E+08 1.76E+09

140 4.61E+06 4.50E+07 7.49E+07 3.82E+08 1.22E+09

150 3.26E+06 3.18E+07 5.30E+07 2.70E+08 8.60E+08

160 2.30E+07 3.83E+07 1.96E+08 6.22E+08

170 1.70E+07 2.82E+07 1.44E+08 4.59E+08

180 2.12E+07 1.08E+08 3.44E+08

190 1.62E+07 8.25E+07 2.62E+08

200 1.25E+07 6.38E+07 2.03E+08
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Fatigue assessment – steps 4 & 5

• Determine the damage for each combination and sum

𝑇𝑜𝑡𝑎𝑙 𝑑𝑎𝑚𝑎𝑔𝑒

=  

𝑖𝑗

𝐸𝑥𝑝𝑒𝑐𝑡𝑒𝑑 𝑟𝑒𝑝𝑒𝑡𝑖𝑡𝑖𝑜𝑛𝑠

𝐴𝑙𝑙𝑜𝑤𝑎𝑏𝑙𝑒 𝑟𝑒𝑝𝑒𝑡𝑖𝑡𝑖𝑜𝑛𝑠
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Loss of surface shape

• Using maximum vertical compressive strain in the 

subgrade, under a standard 80 kN axle

𝑁 =
9150

𝜇𝜀

7

𝜇𝜀
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Comparison with existing design procedures

Thickness (mm) –

technical note

Thickness (mm) –

existing procedures

50

50

240 295

150

170

-
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QUESTIONS?
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Implementation and 

stakeholder feedback

Peter Bryant
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Risk mitigation
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Risk mitigation
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Implementation
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Consultation plan
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How to provide feedback

• Please provide feedback through your representative:

• Representatives and others send feedback to 
peter.n.bryant@tmr.qld.gov.au
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QUESTIONS?
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THANK YOU FOR YOUR PARTICIPATION TODAY

For further information, please contact: 

W: nacoe.com.au
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