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Polymer Modified Asphalt Concrete for

Pilot Project on Highway Pavement

v A i a
IIUNI Inenal
Watcharin Witayakul

ABSTRACT

Poor quality of asphalt binder is one of the causes for early deterioration of asphalt concrete surface,

especially with high traffic volume roads. During the past 30 years, rutting in conventional asphalt concrete

highway due to the substantial increase in traffic volume has become major problem facing motorists. Engineers

have tried to attack the problem by using 60-70 penetration grade asphalt instead of the usual 80-100. This,

however, resulted in fatigue cracking and fretting and hence became a serious problem. Polymer modified

asphalt has then been used to improve the asphalt cement properties. Asphalt concrete has more resistance

to deformation, more stiffness and elasticity after the application of polymer modified asphalt. The mixture

demonstrates high resistance to rutting, fatigue cracking and fretting. From the first modified asphalt concrete

highway pavement in Thailand as a pilot project, it was found that the durability, stability, strength index and

bond between aggregates and binder of the polymer modified asphalt were improved.
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(Table 1)

Table 1  Polymer modified asphaltic characteristics.

Properties Units Standard Minimum Maximum
Penetration at 25°C (100g, 5 sec) 0.1 mm ASTM D 5-73 55 65
Softening point R&B °C ASTM D 36-76 60 -
Penetration index - NLT +1.3 -
Ductility (5 cm/min) at 5°C °C ASTM D113-79 4 -
Float test at 60°C SG ASTM D139-83 700 -
Elastic recovery at 25°C % NLT-329 20 -
Test after thin film oven :

Weight changed % ASTM D1754-78 - 0.5
Retained penetration 25°C % ASTM D 5-73 65 -
Variation in softening point °C ASTM D 36-76 -2 +6
Ductility (5 cm/min) at 5°C cm ASTM D133-79 2 -
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TunsoentuY Job-Mix Formula 9@ 1MHU
113A734 marshall method of mixes design (AASHTO
T245-78) Tag 99 1uunsansuada 75 nsaedu
AIUMINAGOUAIY Strength Index IZAUHUMI
MUITNT Ontario Vacuum Immersion Marshall
Test #30 U.S. Army Corps of Engineers-Asphalt

Institute Immersion Marshall Test

Wa

Job-Mix Formula ¥®3 hot mix design
’d’m%”u%u binder course ﬁqmanﬁﬁﬁﬂﬂ ﬁ@fj’
(Table 2,3)

1. 191/53me19 modified asphalt cement =
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2. ANULUUVDINITUANY asphalt concrete
Tivfosnh 98% veannuutumAssziuves
Marshall compaction ﬁmaﬂﬂuﬁ’m Lab. Uy

3. f1 Marshall stability Ainaaetlszsiiu
Tidfosndn 2,700 1b )

4. A1 Marshall flow (—)ﬁmam
szt iuedszning 12-14 100

Job-Mix Formula ¥®d Hot Mix Design
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(Table 4,5)

Table 2 Properties of aggregate from Prasoplab Rock Mill at Ratchaburi used in binder course for Pilot

Project.
Description Lime Hot Bin 1 Hot Hot Hot
or Passing Retained Passing & Bin2  Bin3 Bin4  Total
cement retained

Mix proportion (%) 39 28 13 20 100
Specific gravity
Bulk - - 2,639  2.647 2,656 2.658 2.677 2.657
Apparent - 2712 2758 2753 2753 2747 2729 2747
Effective - - - - - - - 2.672
Water absorption (%) - - 1.62 1.44 1.32 1.22 0.71 1.23
Flakiness index (%) 66 11 13 29
Elongation index (%) 4 33 32 24
Asphalt absorption (%) 0.22

"

Los Angeles abrasion (%) coarse aggregate — = 27.6%
4

"

Soundness (% Wt. Loss)coarse aggregate — = 0.5% rock dust =2.1%
4

Sand equivatent (%)fine aggregate cold bin = 76%, fine aggregate hot bin 1 = 75%
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Table 3  Properties of polymer modified asphalt concrete for binder course.

[tems Results
Design asphalt content by weight of aggregate 4.9 %
Marshall density 2379 g/ml
Marshall stability 2,800 Ib
Marshall flow 13 0.01 in.
Marshall stability/Marshall flow 215 1b/0.01 in.
Air voids 43 %
Void filled with asphalt 72 %
Void in mineral aggregate 14.6 %
Strength index 85.9 %

% aggregate passing n0.200 sieve/% asphalt -

Table 4 Properties of aggregate from Prasoplab Rock Mill at Ratchaburi used in Wearing course for
Pilot Project.

Description Lime Hot Bin 1 Hot Hot Hot
or Passing RetainedPassing& Bin2 Bin3 Bin4 Total
cement Retained

Mix proportion (%) 20 12 15 100
Specific gravity
Bulk - - 2639 2647 2.654 2.654 2,675 2.653
Apparent - 2712 2758 2753 2749 2737 2727 2746
Effective - - - - - - - 2.666
Water absorption (%) - - 1.62 1.44 1.30 1.14 0.71 1.27
Flakiness index (%) 71 23 17 33
Elongation index (%) 4 34 32 25
Asphalt absorption (%) 0.19

3H
Los Angeles abrasion(%)coarse aggregate — = 27.6%
4

3"
Soundness (% Wt. Loss)coarse aggregate — = 0.5% Fine aggregate = 2.1%
4

Sand equivatent (%)fine aggregate cold bin = 76%, Fine aggregate hot bin 1 = 73%
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Table 5  Properties of Polymer Modified Asphalt Cencrete for Wearing Course.

Items Results
Design Asphalt Content by Weight of Aggregate 5.0 %
Marshall Density 2.390 g/ml
Marshall Stability 2,980 b
Marshall Flow 14.0 0.01 in.
Marshall Stability/Marshall Flow 213 1b/0.01 in.
Air Voids 3.5 35
Void Filled with Asphalt 75 %
Void in Mineral Aggregate 14.3 %
Strength Index 81.1 %

% Aggregate Passing No0.200 Sieve/% Asphalt
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