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Objective 

• To revisit Performance Grade (PG) Binder Specification; and 

• Consider how to apply PG for surfacings 
• Emulsions 

• Spray grades 
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• What about Performance Binders for Surfacings? 
• Surface Performance Grade Binders (SPG) 
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• Compare PG with SPG/EPG 

• How to use PG for SPG, practical approach 

• Conclusion 



Surface Seal: Demands on Specification 
Johannes, Bahia & Mturi (CAPSA 2015) 



PG Specification in a nutshell 
Test Property 

Traffic class 

Test Method 
S H V E 

Max pavement design temperature (°C) Tmax 

Minimum grading temperature (°C) Tmin 

G* and δ at [(Tmax + Tmin)/2+4]°C Compulsory report only ASTM D7175 

G*/sinδ @10rad/s (kPa) @ T = Tmax 

Report G* and δ separately 
Compulsory report ASTM D7175 

Viscosity at 165°C (Pa.s) ≥ 30 sec-1  0.9 ASTM D4402 

Storage Stability at 180°C  

(% diff in G* at Tmax) 

≤ 15 ASTM D7175 

Flash Point (°C) ≥ 230 ASTM D92b 

  After RTFO Ageing ASTM D2872 / TG1 MB3 

G* and δ at [(Tmax + Tmin)/2+4]°C, Compulsory report only ASTM D7175 

Mass Change (% m/m)   1.0 ASTM D2872 / TG1 MB3 

Jnr at Tmax (kPa-1)   4.5   2.0   1.0   0.5 ASTM D7405 

Ageing ratio [G*RTFO / G*Original]   3.0 ASTM D7175 

  After RTFO plus PAV Ageing ASTM D6521 

G* and δ at [(Tmax + Tmin)/2+4]°C, Compulsory report only ASTM D7175 

Maximum creep stiffness tested at temperature 

[S (60s)   300 MPa] 
Tmin + 10oC 

ASTM D6648 
Minimum m-value tested at temperature 

[m (60s) ≥ 0.300] 
Tmin + 10oC 

∆Tc (°C) = Tc,S – Tc,m ≥ -5 ASTM D7643 

Ageing ratio [G*PAV / G*Original]   6.0 ASTM D7175 

PG Binder-grades: 
• PG58-22 
• PG64-16 
• PG70-10 

Traffic classes: 
• S = standard 
• H = High 
• V = Very high 
• E = Extreme 

Design 

traffic  

(million 

E80) 

Traffic Speed (km/h) 
Asphalt 

mix 

design 

level 
< 20  20 - 80 >80 

< 0.3 S S S 
IA 

0.3 - 3 H S S 
IB 

3 - 10 V H S 

II 

10 - 30 E V H 

30 - 100 E E V 
 

 

III 

>100 E E E 



What about Spray-grade Binders and Emulsions 

• Surface Performance Grade (SPG) from USA 
• Emulsions and hot-applied bitumen/binder 

• Emulsion Performance Grade (EPG) from USA 
• Emulsions only 



Grading Temperature 

• PG grading based on: 
•  a depth of 20 mm in asphalt and  

• allowable rut depth of 12.7 mm  

• Grading temperatures are typically 
based on 98% statistical reliability 

• PG 58-22, PG 64-16, PG 70-10 

• For EPG/SPG specifications, 
surface temperature grade - 
shifted 3°C from the existing 
HMA PG grade increments 
 

• SPG 61-19, SPG 67-13, SPG 73-7 
 

 

• Shift of 4°C more accurate - more practical to 
use 3°C to tie in with intervals 

Temperature difference surface and 
20 mm depth = -3.9°C, recommend 
+3°C shift for surfacings 



Temperature and Traffic definition: Seals 

• Temperatures 

 

 

 
 

• Traffic 
 

 

 

 

 

 

Binder for Chip seals and Microsurfacing 

PG gradings 58 -22 64 -16 70 -10 

Corresponding 

SPG/EPG 
61 -19 67 -13 73 -7 

SPG/EPG PG 

Low S 

Medium S 

High H 



SANS 4001: BT1 
Spray-grade Binder 

Viscosity at 165 °C 
Flashpoint ≥ 230 

G* and δ is reported 

Isotherms at intermediate temperature  is reported 

Mass change ≤ 1.0 

Isotherms at intermediate temperature  is reported 

G* and δ is reported 

Not reported 
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High Temperature Recommendation 
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Softening Point (°C) 
Or:   Jnr and %R from MSCR test 

Unmodified 



What about Low Temperature? 

• In PG 
• S(60) ≤ 300 MPa 

• m(60) ≥ 0.3 

• ΔTc ≥ -5 

• In EPG/SPG 
• S(8) ≤ 500 MPa   

• m(80) ≥ 0.24  

• ΔTc ≥ -3 

New values can be calculated from Mastercurve 



Asphalt Binder: ΔTc  ≥ -5.0 
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Surfacing Binder: ΔTc  ≥ -3.0 
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TG1: Modified Binders (homogeneous) 



Comparative results BT1 to SATS 3208 (CSIR) 

Binder for PG64 70/100 Binder 1 70/100 Binder 2 70/100  Binder 3 50/70  Binder 1 50/70  Binder 2 50/70  Binder 3 35/50  Binder 1 35/50  Binder 2 35/50   Binder 3 

Penetration (10-1mm) 89 85 81 65 62 62 48 46 38 

Softening Point (˚C) 
45.4 47.8 45.8 

50.0 48.4 49.0 52.0 51.2 52.6 

DSR |G*|/sinδ @ 64 ˚C 0.6 0.8 0.9 1.3 1.3 1.2 2.3 2.0 4.4 

After Rolling Thin Oven Test 

Mass Change (m/m%) 
+ 0.1 + 0.1 + 0.1 

+ 0.1 + 0.1 0.0 + 0.1 + 0.1 0.0 

Jnr  (at σ = 3.2 kPa) at 64 ˚C 9.8 6.2 6.9 4.1 5.0 4.9 2.0 2.1 2.2 

Binder Class AE1      Binder 1 AE1     Binder 2 AE2    Binder 1 AE2      Binder2 AE2     Binder 3 AP1     Binder 1 AP1     Binder 2 AH1     Binder 1 AH2     Binder 1 

Softening Point (˚C) 57.7 58.8 67.6 66.2 73.0 65.8 65.6 54.6 90.0 

Elastic Recovery (%) 78 82 90 86 89 80 76 UTT 90 

DSR |G*|/sinδ 2.5 1.6 4.8 3.3 2.7 3.9 4.7 3.1 4.4 

Mass Change (m/m%) 0.0 0.0 - 0.1 0.0 + 0.2 0.0 0.0 + 0.1 + 0.1 

Jnr  (at σ = 3.2 kPa) at 64 ˚C 1.2 2.3 0.8 0.9 0.9 0.2 0.3 1.7 1.7 



A Possible Testing Framework for EMULSIONS 
Johannes, Bahia & Mturi (CAPSA 2015) 



A Possible Testing Framework for SPG (USA) 
(Hanz (Emulsions Task Force (ETF), 2017) 



A Proposed Testing Framework for EPG (USA) 
(Hanz (Emulsions Task Force (ETF), 2017) 



Similarities EPG (USA) and SPG (USA) 



Difference EPG (USA) and SPG (USA) 



Conclusion 

• Keep it simple, use PG specification and don’t deviate too much 

• Impossible to develop specification that address all seal behaviours 
and failures 

• Update TRH3 – practical approach can be described in TRH3 
• And/or SAPEM? 

• RPF BITMAT Task Group in mean time re-look EPG/SPG approach 

• Funding required!! 



Thanks 


