
1

Reduced Energy Asphalt Project

Paul Smart 

Programme and Contracts Manager
Shropshire Council



2

Project Aims

• Procure and trial reduced energy asphalt mixtures / system that offered 
significantly reduced amounts of carbon

• That could be used in base, binder course and importantly in surface course layers 
• That ideally could be procured using British Standard descriptions, eg AC20 Dense 

Binder 125pen; 10mm close graded surface course 125pen

• That on analysis could be shown to comply with the standard gradings and bitumen 
content

• That could demonstrate hot mix equivalence in terms of deformation resistance, 
stiffness and compactability.

• Anything else would be a bonus
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Bardon Half-Warm Asphalt – what is it?

• Three materials were reviewed : Foamed mix asphalts, bitumen emulsion 
mixtures and Bardon’s Half-Warm asphalt technology.

• The Half-warm mixture was selected to trial on the basis that it was 
currently the only material that was available and fulfilled all of the criteria 
set.

• Bardon Half-Warm asphalt technology is a plant mix asphalt produced at 
lower temperatures while maintaining the workability required to be 
successfully placed.

Produced at between 90 – 100 0C
Can be applied to any BSEN standard asphaltic concrete  and a range 

of proprietary mixtures including polymer grades
Compactable down to 70 0C
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2 Trial sites in Shropshire selected
• Hinstock - 130 Tonnes of half warm 10 mm CGSC, 125pen and 20 Tonnes of hot

mix,10 mm CGSC as a control

• Norton in Hales - 130 Tonnes of half warm asphalt 14 mm CGSC 

• All materials were produced at Aggregate Industries Haughmond Hill Quarry; the HW 
mixtures were produced at a temperature of 90 - 100 0C and laid at temperatures 
between 70 and 90 0C

60 0C
reduced 

temperature

Lack of fuming
(light oils 

preserved within 
the mix)

Haughmond Hill Asphalt Plant
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Half Warm Asphalt – up to 50% energy 
reduction, lower fumes, low oxidation

Compaction 
70 – 85 0 C

Appeared
blacker

Felt
stickier

Low fumes 
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Better working conditions for workers, local residents
(lower fumes, temperature)

HMA 
Control Section

HWA Section
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Decreased binder aging, light oils never reach 
boiling point (140� C)

Pavement stays blacker, longer
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Bitumen absorbs less into the aggregate, allowing for a greater 
effective binder content = > durability
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Composition – specified and found on analysis

5.2 (4.6 – 5.6)5.8 (4.7 – 5.7)
Bitumen 

content (%)

6.5 (4 – 8)6.1 (4 – 8)0.063 mm

12 (7 -15)110.250

1918 1 mm

26 (22 – 34)25 (23 – 35)2 mm

58 (48 – 62)63 (57 – 71)6.3

80 (73 – 87)99 (92 – 100)10 mm

98 (92 – 100)100 (98 – 100)14 mm

100 (98 – 100)20 mm

HWA          
(14 mm CGSC)

HWA                 
(10 mm CGSC)

Composition ( % )
Sieve size 

(mm)



119398Average

�967

98966

90965

921084

93893

941052

93981

HWA           
(14 mm 
CGSC)

HWA           
(10 mm 
CGSC)

Temperature ( 0C )Load

Temperature of HW mixtures after discharge 
from mixer
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Air voids at refusal for HWA – 14 mm CGSC

3.61403.885Average

3.41403.6863

41403.9832

3.41403.8861

Voids
( % )

Temperature 
( 0C )

Voids
(% )

Temperature 
( 0C )

LaboratoryPlant Sample
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Properties of recovered binders

48.844.7
Softening point 

temperature, 0C

88109Penetration, dmm

Hot Mix Half-Warm 

Material
10mm CGSC 125pen

Property
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Energy savings for Half Warm

kg/CO2 reduction at Haughmond Hill
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HWA Embodied CO2 Benefits at Haughmond Hill

• Average UK Car emits 0.267kg/CO2/Mile

Conventional Asphalt 49 kg/CO2/Tonne

HWA at Haughmond Hill 22 kg/CO2/Tonne

•
(C02 figures are Embodied C02 and assume a 20t delivery, 20 miles 
from the plant, with no backload)

• Therefore for each tonne of HWA product supplied is the equivalent 
of 101 road miles in a average car.

• Every 119T’s asphalt supplied, is equivalent to taking a car of the 
road based upon average mileage of 12k p.a.

Source: Paul Taylor A.I. Carbon Manager



16

Further Half Warm work within the West 
Midlands Alliance

• Wolverhampton; Lichfield Road
– HDM50 binder layer 

• Stoke on Trent; Gill Lane, Kidsgrove
– HDM50 binder course and 10mm CGSC

• Shropshire; St. John’s Hill, Shrewsbury
– 10mm CGSC
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Lichfield Road, HDM50 Binder Course: Analysis
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Case Study: St. John’s Hill, Shrewsbury


