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Green Pavement : An Introduction

Global infrastructure network is developing at a lightning speed, with bilion miles of road
crisscross the world. Wide freeways cut through huge cities, streets wind through residen-
tial and agricultural areas. When a road develops potholes, cracks, or other problems that
require construction, the resulting detours and delays, or worst, accidents.

Conventional pavements are made of either asphalt or concrete, these materials require
major maintenance every 10 to 20 years. The high maintenance cost has called for a
better, modified materials in replacement or to refine regular asphalt.

" New Roads maae with
rubberized ashalt modifer
will last ionger. * Vi P .

: aintenance and rehabilitation, which calls for more customised treatment technology and mate-

rials will become the key drive of the pavement construction. Traditionally, the asphalt used has

FLEXIBLE. RESILIENT. ECO-FRIENDLY only standard asphalt or SBS modified asphalt as material options. It is far insufficient to meet dif-

ferent requirements, taking in accounts for various factors such as weather, traffic, load, soil con-

As a by-product of an industry that exists all over the world, the used tyres that remain after their life on ve- ditions. Lacking of new, better and diversified materials will continue to cause the hazards on
hicles has ended. Ground tyre rubber also helpfully has resilient properties that can be used to enhance the road.

the performance of construction products.
Rubberized asphalt pocesses attributes including reduced maintenance requirements,

For the asphalt industry, which curently depends on meaterials with very high embedded energy oosts - greater skid resistance, lower noise generation and improves performance. The new sta-
polymer-modified bitumen is expensive in carbon terms both to make and to transport and store - asphalt bilized polymer composite modifers , based on recycle tire crumbs is a revolutinary devel-
modifier with rubber concentrate from ground recycles tyres could therefore offer a welcome solution to opments for paving construction, with a clear leverage over SBS modified asphalt.

greenhouse gas emissions associated with traditional asphalt manufacturing.
And because new roads made with asphalt modifier with rubber will last longer, relatively lower material
cost, both government and industry could save millions of dollars as well as thousands of tons of CO2.

After a rather slow rate of adoption among municipal and governments, new technology combined with
an increased focus on environment and & greater understanding of product are making rubberized as-
phalt the prefemed paving product for the nation roadways and interstates,
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Polymer Composite Modifier Asphalt

Surface Layer
(wearing course)

Middle Layer
(rut-resistance)

Base Layer
(crack-resistance)

Waterproof bond
stress absorbing
intermediate layer

PCMA comes with carbon black and anti-aging activators. It wil relatively increase
the shelf-life & color of the surface layer. Besides, the advantage of the rubber in
crack-resistance will be reinforced, the odds of non-structural cracks will be reduced
significantly. Fiber is not added in the PCMA, hence the manufacturing cost is lower
than SBS madified with fiber construction.

PCMA has better performance in rut-resistancy, due to the characteristic of nubber
components. The nomal rut-resistance agent used in SBS modifier will face the
cracking problems and performance degration during lower temperature. However,
these disadvantages are eliminated in the application of PCMA.

Crack resistanance is the absolute advantage of PCMA in comparision with other
SBS modified asphatt, especially at the base layer, where heat is not the main factor
here. The fatigue Iresistance of PCMA is doubled up compeare to SBS, and 10 times
or maore better than normal asphalt,

The viscosity of PCMA in high termperature is few times greater than SBS modified
asphalt, and its crack-resistance performance in low temperature is better than SBS
too. This bonding layer will become a key factor in providing a pavement with longer
shelf-life.

Polymer Composite Modifier Asphalt (PCMA)
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s
SBS Modified Asphalt

Cost Comparison batween Common model and PCMA heavy functional highway pavement

Layer PCMA model Cost/m2 (USD) Common model Cost/m2 (USD)
Surface Layer 4 cm PCMA-G non fiber . 10.80 . 4 cm SBS modified asphalt mix I 11.50
Bonding Oif ‘ 35BS modified asphalt 038 565 modified asphalt 0.38
Middle Layer 6om PCRA - 987 6 em SBS modified asphalt AC-20C BT
Bonding Layer i Modified Asphalt Emulsion 0.28 Medified Asphalt Emulsion 0.28
Base Layer 8 cm PCMA-G mixure 1400 Bom 704 Asphalt AC-25C 10.60
Bonding Oil | = Medifies Asphialt Emulsion 0.28
Soft base = 10sm 704 Asphalt ATE-30 10.50
Waterproof SAMI ‘ PCMA SAMI gravel mixiure 4.08 SB35 modified asphalt gravel mixture 250
Prime Coat = PC-2 Asphatt Emulsion 1.00
Total ‘ 39.51 46.91

- Surface layer is the wearing coarse, main features emphasize on comfort, weatherability and
anti-aging. PCMA-G has better performances in compare to SBS modified asphalt SMA |, with
equal oil consumption, but lower manufacturing cost as fiber is not needed here.

- The middle layer has the highest rutting occurance, with the application of PCMA-G, the rut-re-
sistance had been increase by 100%, without affecting low temeprature performance.

- The soft base is not required at the base layer, the waterproof PCMA SAMI has the same

crack-resistance effect of 3cm asphalt mixture. It eliminates the hidden danger of having spaces
between layers and the water impact on the prime coat.

MNew Paving Model Material Consumption Reference Table

Highway Lane 4 & 8
Road Width (m) 225 30 ar.s
Area per km (m2) 22500 30000 37500
Modified Asphalt {t /km) 584.3 7o 973.8
Polymer Modifier Agent (t/ km) 105.5 140.7 175.9
ACTEN
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Stabilized Polymer Composite Modifiers (PCMA)

Technical Aspect

Polymer Composite Modifier Asphalt (PCMA series), based on classified recycled polymers fwaste tire crumbs), produced v

by self-developed molecular weight control and stabiized polymer composite process, could present characteristics and Polymer Material Atmospheric M[LT:;':“W’E‘::EH;:::LI
e Pressure

advantages in asphalt modification and applications. The end products s stabliized, eliminating the occurance of modifier + Addictives

segregation or decay of physical properties.

PCMA-C  Lower Viscosity at high temperature, suitable for continuous dense distribution, great overall performance
PCMA-G  Higher Viscosity at high temperature, high anti-leakage ability, open-graded & SAMI hikartacial Aguot
PCMA-M  For High modulus asphalt mixture, high anti-nutting ability, effectively balance low temperature performance
PCMA-V  For High Viscosity, suitable for heawy loading traffic, open-graded surface level, SAMI, stes! deck pavement

Composite
Materials
Module
Combination

Mixing Reaction Unit

Pelletizing & Composited
Packing System Products

Material Variables :

: . PCMA-M P / xpenment Method _ F'(ubber
Penetration (25°C, &5, 100g) 0.1 mm 40 ~ 60 30~60 30 ~ 60 40 ~60 JTG E20 TOG04
Softening Point RAB | "3 55 &0 55 85 JTG E20 TO806 - E!astomers, resin, TPE, PE Wax, asphalt
180°C Kinematic Viscossty Pa.s - - 1~4 - JT@ E20 T0&25 = Suﬁactantl plasﬂcising addrt‘wres etc

| Pas 3.0 4.0 = 5 JTG E20 o825
BO'C Drynamic Viscosity [ Pa.s - 2000 - 100000 JTG E20 TOG20
Fiash Point | 230 230 230 260 JTG E20 T08 11 Process Variables :
Resien 260 || & i ki e “ JTG E20T0062 - Speed and temperature of plastication, blending reaction module combination, module partition
Sy stabilit pgregation, - g .
481 sottening point difersnce | a8 25 == = FT0 Ee TN temperature control, advancing speed of material

Post TFOT Rasidus

Cuality changes [ Ho +H=1.0 +-10 +-08 +- 0.8 JTG E20 TOG10
Panatration ralio 25°C % B0 6O B0 70 JTG E20 TOE04
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New General & Urban Road Solution

Structure Info & Description :

Surface Layer  : Considering improvement on driving and safety performance, durability & appearance
Middle Layer  : Increase the performance stability in high temperature without compromising anti-rutting ability
Wiaterproof and anti-crack reinforcement at the bonding interface between semi-rigid base layer & asphalt layer

___PCMA-G SMA13/ARHM13 or PCMA-C AC13 --- 4cm
L PCMA-M or PCMA-C or Standard Asphalt AC-20C --- 6cm
. Baselayer 20cm
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Structure Info & Description :

Surface Layer : Adopt PCMA-G SMA or ARHIM, reinforce anti-crack ability, improve driving comfort and safety
Middle Layer : Adopt PCMA-M or PCMA-C mixture, increase stability and balances anti-rutting ability

Adopt PCMA SAMI for the interface layer between base layer and middle layer

Cost Analysis & Comparison :

Adopting PCMA-G SMA/ARHM, the usage of asphalt is the same as SBS modified asphalt, (PCMA-G market price is no
higher than SBS meodified asphalt), but no additional fiber to be added, hence the final mixture will save USD 5.50 per ton

PCMA SAMI adopt gravel sealing method, asphalt usage s 2 - 2.5 kg/m2, gravel usgae s 15 - 25 kg/m2, the construction
using intelligent asphalt distributor and gravel sprinkler. PCMA SAMI costing around USD 4 ~ 4.25 /m2

Adopting PCMA-M AC20, asphalt prics and oll usage is almost equal to SBS moadified asphatt, but anti-rut ability is in-
creased, it is compatible with high quality anti-rut agent and cheaper by USD 5.30 / ton
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New Highway & City Expressway Solution

Structure Info & Description :

Surface Layer : Considering improvement on driving and safety performance, durability & appearance
Middle Layer  : increase the performance stability in high temperature without compromising anti-rutting ability
Base Layer  :Increase anti-rut performance

__ PCMA-G SMA13/ARHM13 or PCMA-C AC13 --- 4cm
PCMA-M or PCMA-C AC-20C — 6cm
PCMA-G Half-open graded GATB-25 - 8cm

| ———> Base 20cm

o T a o AT e, )

F e P ia el Tack Coat Ol 0.4 - 0.6 L/m2
i '.'.‘ Lat 4“ a4 g .. ‘ b

g i ‘% 0+ 1 Tack Coat Ol 0.4 -0.6 L/m2

= PCMA SAMI 2 - 2.5 L/m2

Structure Info & Description :

Surface Layer : Adopt PCMA-G SMA or ARHM, reinforce anti-crack abiity, improve driving comfort and safety
Middle Layer  : Adopt PCMA-M or PCMA-C mixture, increase stabiity and balances anti-rutting ability

Heawy Load bottom layer adopt PCMA-G half open-graded GATB-25

Adopt PCMA SAMI for the interface layer between base layer and middle layer

Cost Analysis & Comparison :

Adopting PCMA-G SMA/ARHM, the usage of asphalt is the same as SBS modified asphalt, (PCMA-G market price is no
higher than SBS modified asphalf), but no additional fiber to be added, hence the final mixiure will save USD 5.50 per ton

PCMA SAMI adopt gravel sealing method, asphalt usageis 2 - 2.5 ka/m?2, gravel usgae is 15 - 25 kg/m2, the construction
using inteligent asphalt distibutor and grave! sprinkler. PCMA SAMI costing around USD 4 ~ 4.25 /m2

Adopting PCMA-M AC20, asphalt price and oil usage is aimost equal to SBS modified asphalt, but anti-rut ability is in-
creased, it is compatible with high quality anti-rut agent and cheaper by USD 5.30/ ton

PCMA-G half open graded GATB-25. doubling the anti-rut ability, able to bond with SAMI, and eliminate flexible base.
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Cement Bridge Pavement

Solution Info & Description : Structure Info & Description :

The pavement for cement bridge, do not have issue with deep in or fatigue, but the drainage and temperature con-
ditions are worse than stondard pavernent. The bonding between layers are essential, the layer between
bridge surface and asphalt layer must reinfoce bonding and water-prood ability.

Wear Layer  : Adopt PCMA-G SMA/ARHM, reinforce anti-cracking ability, reduce the segregation at the thickness di-
rection, increase the driving comfort and safety

Leveling Layer & Base Layer use PCMA-M mixture, increase anti-cracking ability and dynamic stability

Aclopt PCMA SAMI for the bonding between leveling layer and bridge surface.

PCMA-G Gap-graded 3 -4 cmor 1 - 2.5 cm thin wearing layer
Bridge Surface

PCMA SAMI 2 - 2.5 /m2

Single Layer Bridge Pavement

PCMA-G Gap-graded 3 emor 1 - 2.5 cm thin wearing layer
PCMA-M Caontinuous Grading 4 - 8 cm
Bridge Surface

Cost Analysis & Comparison :
PCMA SAMI 2 - 2.5 L/m2

Adopting PCMA-G SMA/ARHM, the usage of asphalt is the same as SBS modified agphalt, (PCMA-G market price is no
PCMA SAMI 2 - 2.5 L/m2 higher than SBS modified asphalt), but no additional fiber to be added, hence the final mixture will save USD 5.50 per ton

PCMA SAMI adopt gravel sealing method, asphalt usageis 2 - 2.5 kg/m2, gravel usgae is 15 - 25 kg/m2, the construction
using intelligent asphatt distributor and gravel sprinkler. PCMA SAMI costing around USD 4 ~ 4.25 /m2

Adopting PCMA-M  AG20, asphalt price and oll usage is aimost equal to SBS madified asphatt, but anti-rut ability is in-
creased, it is compatible with high quality anti-rut agent and cheaper by USD 5.30 / ton

Double Layer Bridge Pavement
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Single Layer Anti-Crack Water-proof Pavement

Solution Info & Description :

According to the non-structural damage from the pavement surface, in deciding the paverment thickness or material
choice, replace or substitute the unstable part, reduce abruption of the original pavement structure, reinforce the bonding
between new and old pavement, adopt thinner pavement if possible, the new wearing layer must have significant improve-
ment in the anti-crack ability and driving performance ( anti-slip, noise reduction)

3 - 4 cm Gap=graded or 1.5 - 2.5 cm thin layer
or 1-1.5 em super thin layer

PCMA SAMI (gravel sealed)
or Simultaneous emulsion modified

sticky layer

| Single Layer Anti Crack Waterproof Pavement

Partial repair and leveling. Avoid excavating and disturbing old pavement. Only repair and excavate unstable parts or holes,
ignoring the non-structua defects. Maintain the dryness and deanliness of the old pavement surface.

Bonding layer is very important for the single layer paverment below 4cm, for pavement above 2.5 cm, should first consider
PCMA SAMI gravel sealing. For pavement below 2.0 cm), adopt asphalt modified gravel sealing or use simultaneous emu-
lasion modified bonding ol as bonding layer.

Considering anti-slip, noise reduction and anti-cracking ability, for 2.5 - 4cm pavernent should use PCMA gap-graded. For
pavernent below 2.5 cm, use different grades of high viscosity modified asphalt open graded or semi open graded mix-
tures, thinner the layer, higher the viscosity.
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Applicable Cases :
This solution is suitable for non-structural problems such as the peeling of the surface layer, water damage, crackle, that
resLit from aging and temperalure fatigueness.

During the application of asphalt pavernent, if it is not structural damage, the most common way is to excavate and adding
new coating.

Highway 2.5cm gap-graded wearing layer pavement City road 1cm thin wearing layer

Cost Analysis & Comparison :

Base on asphalt price @ USD 375/tons

4 cm Gap Graded + SAMI gravel 11.96
3 cm Gap Graded + SAMI gravel 9.90
2.5 cm semi Open Graded + SAMI gravel 8.40
2.5 em Semi Open Graded + Simul Emulsion Modified 8,57
1 em Super Thin + Simul-Emulsion Modified 8.10



