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FLEXIBLE AND RIGID PAVEMENT

" Longitudinal —
Joint

Surface Course
Base Course

Surface Course
Base Course (Optional)

Subbase Course (Optional)

Subbase Course (Optional)

Subgrade (Existing Soil) Subgrade (Existing Soil)

Load

Load

Surface Lo i
: Rigid Pavement

o ‘-_._._.'.!.' _t' BEEE... '

Subbase

Subgrade

Subgrade

(© 2003 Steve Muench
{©12003 Steve Muench




TYPICAL FLEXIBLE PAVEMENT SECTION
AND TERMINOLOGY

Overlay Main structural element (durable)

 BOUND MATERIAL

Asphalt Concrete

Layers
Pavement foundation
Unbound
Base Aggregate } GRANULAR MATERIAL OVER

SOIL

Unbound Subbase

. . . .
v EXxisting soil
. -




GEOSYNTHETICS

» Geosynthetics iIs “a planar product manufactured from
polymeric material used with soils and aggregate in variety of
geotechnical engineering applications”.

» Geosynthetic usage has steadily increased in both public and
private construction projects in last three decades.

» Geosynthetics is likely to increase in the future with stricter
environmental regulations enforcement.



MAJOR GEOSYNTHETIC PRODUCTS

» Geotextiles
» Geogrids
» (Geonets
> Geomembranes .
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GEOSYNTHETICS IN PAVEMENT

» The primary purpose of incorporating the use of
Geosynthetics In the pavement design process Is to
reduce reflective cracking

» Geosynthetics resist moisture intrusion into the
underlying pavement structure, stabilize roadways and
their edges.

» It iImprove road quality, particularly when roads were
built on unstable soil.



FUNCTIONS OF GEOSYNTHETICS
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FUNCTIONS

SEPARATION

» Geosynthetics Is
sandwiched between
aggregate base course and
subgrade material.

> It prevents mixing of the
two layers, aggregate loss
and pumping.
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FUNCTIONS

FILTRATION

» Geosynthetic acts as a filter
by preventing material from
washing out while allowing
the water to flow through.

» Allowing an increase In
subgrade strength.

Drainage stones




FUNCTIONS

DRAINAGE

» Drainage applications refer to
situations where the water
flows within the plane of the
geosynthetic product .

» Prevents water logging in the
pavement structure.




FUNCTIONS

REINFORCEMENT

> Lateral Confinement

> Load Distribution

> It helps in maintaining the
pavement integrity and uniformity.

> It reduces the differential settlement
In roadways.




TYPICAL FLEXIBLE PAVEMENT SECTION

AND

POTENTIAL REINFORCEMENT LOCATION
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TYPICAL FLEXIBLE PAVEMENT SECTION
AND
POTENTIAL REINFORCEMENT LOCATION
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Improve subgrade bearing capacity
Reduce differential settlement when spanning soft zones
Reduce need for chemical stabilization J
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TYPICAL FLEXIBLE PAVEMENT SECTION
AND
POTENTIAL REINFORCEMENT LOCATION
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Design Approach 1:

ALLOWS FOR REDUCTION IN
AGGREGATE BASE FOR SAME
SREVICE LIFE

Design Approach 2:

INCREASE THE PAVEMENT SERVICE
LIFE
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TYPICAL FLEXIBLE PAVEMENT SECTION

AND
POTENTIAL REINFORCEMENT LOCATION
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Separation :

Layer Benefit

Base and Reduce surface deformation by reducing permanent

Subbase deformation in unbound aggregate and subgrade layers

Aggregate

Reduce fatigue cracking in asphalt concrete layers by reducing '
dynamic deformation
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TYPICAL FLEXIBLE PAVEMENT SECTION
AND
POTENTIAL REINFORCEMENT LOCATION

OOOOOO




TYPICAL FLEXIBLE PAVEMENT SECTION

AND
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TYPICAL FLEXIBLE PAVEMENT SECTION
AND
POTENTIAL REINFORCEMENT LOCATION
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Asphalt Concrete  Reduce fatigue cracking
Reinforcement Reduce frost heaving and cracking due to heaving




TYPICAL FLEXIBLE PAVEMENT SECTION

AND

POTENTIAL REINFORCEMENT LOCATION
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TYPICAL FLEXIBLE PAVEMENT SECTION
AND
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TYPICAL FLEXIBLE PAVEMENT SECTION
AND
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Deployment of Road Mesh™ using spreader bar




TYPICAL FLEXIBLE PAVEMENT SECTION

AND

POTENTIAL REINFORCEMENT LOCATION
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TYPICAL FLEXIBLE PAVEMENT SECTION
AND
POTENTIAL REINFORCEMENT LOCATION
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TYPICAL FLEXIBLE PAVEMENT SECTION

AND
POTENTIAL REINFORCEMENT LOCATION
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SUMMARY OF APPLICATION AREAS AND

BENEFITS OF GEOSYNTHETICS IN FLEXIBLE
PAVEMENT
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SUMMARY OF APPLICATION AREAS AND
BENEFITS OF GEOSYNTHETICS IN FLEXIBLE
PAVEMENT
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WHAT ABOUT THE WATER INFILTRATED IN
THE PAVEMENT SECTION?
WHERE DOES IT GO? ‘
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BENEFITS OF GEOSYNTHETICS IN FLEXIBLE

PAVEMENT
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BENEFITS OF GEOSYNTHETICS IN FLEXIBLE
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MACCAFERRI

MACCAFERRI SOLUTIONS FOR FLEXIBLE PAVEMENT

Maccaferri products

Product Feature / Benefit
Steel wire hexagonal mesh with transverse steel bars. Road Mesh™ provides id Size:
v poad Mesh™ the highest level of protection against rutting, shoving, fatigue, thermal, Grid Size: 80x100mm
o reflection and settlement cracking. Strength: 40 - 60kN/m
©
= Glass fibre or polyester woven geogrid with coating. With high tensile e
‘—; MacGrid® AR strength and high modulus of elasticity at low elongation, MacGrid® AR is Grid Size: 12.5mm or 40mm
= a cost effective solution for preventing cracks in the upper pavement layers. Strength: 50 - 200kN/m
=5
< Glass fibre or polyester woven geogrid with coating and geotextile backing. el
MacGrid® ARG  MacGrid® ARG is impregnated with bitumen to provide crack prevention wit Grid Size: 12.5 or 40mm
a waterproof membrane and improved bond between the asphalt layers. Strength: 50 - 200kN/m
Extruded polypropylene biaxial geogrids. eI
MacGrid® EG MacGrid® Eg controls deformation and rutting, enabling the thickness of Grid Size: 38mm
granular layers to be reduced. Strength: 15 - 40kN/m
W
i ) Woven polyester geogrids with polymer coating. MacGrid® WG provides cost Grid Size: 20 = 35mm
B MacGrid®* WGS effective, long term control of deformation and rutting with soft subgrades )
— or high axle loads. Strength: 20 - 300kN/m
=
-]
o ® Waoven polypropylene {(W1) and polyester geotextiles (W2) provide separation Strength: (W1): 20 - 110kN/m
E MacTex” W1/W2 and reinforcement for construction on Eutgl ground. Strength: (W2): 40 - 880kN/m

MacTex* N/ H

Mon-woven needle-punched polyester geotextiles. MacTex® N/H are used to
separate granular materials preventing interlayer contamination.

Strength: & - 35kN/m

Drainage_

MacDrain®

Drainage geocomposites with a polymeric drainage core and a non-woven
geotextile filter on one or both sides to stop the core clogging with soils.

Drain core and textile
performance selected to
suit application




MACCAFERRI

MACTEX W1 & W2

Geotextile woven in monofilament

polypropylene (W1) or polyester (W2)

High tensile strength (up to 800 KN/m) for
short and long term application

High resistance against damaging and

Maccaferri products
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MACCAFERRI
MACGRID EG S
High modulus high density PP grids

Simmetric tensile strength up to 40
KN/m

High Elastic modulus 30% UTS at
3% and 70% UTS at 5%

MACCAFERRI SOLUTIONS FOR THE FOUNDATION LAYERS
Officine Maccaferri s.p.a.

Maccaferri products

MACGRID® EG
POLYPROPYLEME Bl-AX|AL GEQGRIDS

MACGRID® EG are high madulus poiypropyens geogrids, produced by an extrision process characienzad by 3 tensile resl-
stance both in the keongitudinag and in the iansverse direction

Thizy are inest 1o all chemical exsting in nalural 505 4-ph=5

MACGRID® EG are mainky usad for “soil stabilizafion” and for some kinds of soi reinforcements applications.

MACGRID EG

Mechanical Properties

Mirmmum Average Tensile Strength

Longitudinal direction kM 150 200 0 400

Tenasile strength at 2% strain

Longitudinal kMim 5.0 1.0 10.5 14.0

Tensile strength al 5% strain

Longitudinal kMfm 0 140 2.0 20

Typical strain at MAT.S. - Longitudina EN IS0 10319 % 13 13 13 13

Mirimum Average Tensile Strength ASTML BES! ki 150 3.0 wo 400

Trarsverse direction

Tensile strength @ 2% srain - Transverss kMim 50 o 105 14.0

Tensile strength at %% strain - Transverss, kMim T.0 14.0 21.0 280

Typical strain at MATS. - Transverse % 10 10 10 10

Ppicai jumction strength efficiency GRI GCHGG1 a a5 95 a5 a5
wypical valus

Gnd Struchure Exdruded i-awal

Polymer 100 stabilized LV polypropylens

Carbon Black content % =2

Celor Black

Mesh Opening size nominal value 1" mm | 3838 | 38x36 | 3m«38 | 3838

Roll Length m ]

Rl | Wit 1] 385

(1) Th: mesh sine refers 10 length © iansvenss drsctions
Aperture lolarance + 3mm.
Largar openings as G535 are available on request.

For the optmizaton and impeoesment progess of B tachoical charactermtics. of the prwmmegm-
Fuger nesergms the might 50 moddfy standard and charactenstics of the product wehout any waming, The
mamabon comtamed ke i 90 e best of our Enowtedge acEe. but sRoe e crUTESnGEs and
opnditons N whnah i may e used ane beypond our conizol, me do Rl 3cce any labdty for any loss or




Maccaferri products
MACCAFERRI

MACGRID WG S

-High tensile strength (220
KN/m) for short and long

MACGRID WG

term applications with a S
cross tensile strength of 20 N BP0 5 o o oo pro| ML . W
KN/m Or Symmetrlc up to Tokerance 25| +25 | 525 |£25 | 225 | +26 | 425|225 | £25 | £25 | 2261225 | £ 25 |28 | +2

|T?'n",:I.:l-"fl-!-rI-L-.-l o {EN ERim | Z5 Fie= 40 23 45 L Gl 45 (=] gL} T} a5 el 120 =]

ALk £l

130 KN/l n Tukarancs s [ s s s s[as| s ]as]an]as[aw]as] 5] 2] 5]
Eno e % [ 1zo | 120|120 [ 120|120 |20 | 2o 2e] 2o | 2o (20| 120 2o | 2o | 2o | 120

Tolaranos 25| +25 | £25 (225 | 225|225 | 225|225 | 225 (+25 |25 | 225 | +25 |25 (+25) =25

Physical properties

-Woven geogrid made of TR
high  tenacity  polyester =
mUItIfIIament yarns Rl wackh [stardard)

Real lengh [starsdard)

m fram 3.6 10 5.3 according b 2k and proesduction avaiality

m 100

[0199039 431534104 ALIDYHIL HOIH NIACK

';?‘I W - W & & @ = S-;EEI;_E-‘EEE_E

e FRTEIFFISIISNEE A EE EHE M L]

g E3aBugziFa2:05 73 E5g8-g=5mgiz

i £ ssirdifiileizuid Fzlicgazs 3 "

- or coa Ing - TH I HIEE Bs 333EiRrT

h L FEHE I sSgeiislaas

i T Epifozfiscia LB, E4551 B3

. 3oofFiacian s 5B3398555 <3

i s i fi3pizig 578" 2zsiig

H # 5% shegin szls 3% Bz
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Maccaferri products
MACCAFERRI

PARAGRID &
PARALINK

Electronic Copy
:. . l'l."ur Compoaitm Limied

U}. 4']!-!1

High tensile strength (up to 1350KN/m) for short
TR and long term applications with a cross tensile
Cr— strength from 5 to 15KN/m

€2 hqm.--“-hnl.&.n Agrirmnd kel Cmemorrpaain
Fondhict for we @ baeall minkssmant :n-mhl:ﬂ'lu-hu-
Ragubarion

e Strip bonded geogrids with high tenacity

3 T Budding Regaman Mo kel 1000

§ TR polyester core and polyethylene coating

dc i [ 5T rep——]
mmnmmm Mt wminad
LLLETE

Inforrmton w frin Certbooe rop et e dend. plareing superviar

e g arad coateaomen b nddreu e ol e uder s Begodot o

Certified BBA, NTPEP
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MACCAFERRI

MACDRAIN W

Manufactured by thermobonding a
draining core in extruded monofilaments
(GMA) with one filtering nonwoven
geotextile that may also be working as
separation or protecting layer.

The draining three dimensional core will
have a “W” configuration as longitudinal
parallel channels.

MACCAFERRI SOLUTIONS FOR THE FOUNDATION LAYERS
Officine Maccaferri s.p.a.

Maccaferri products

TECHNICAL DATA SHEET
MACCAFERRI Rev. 03, Date 10.12.2010

MACDRAIN™W 1061
DRAINAGE COMPOSITE

Geocomposite for planar drainage (GCD), realized by thermobonding a draining core in extruded moncfilaments (GMA) with
two filtering nonwoven geotextiles that may also be working as separation or protecting layers. The draining three dimensional
core will have a "W configuration as lengitudinal parallel channels.

Standard Unit Value Tolerance
[EXTERNAL FILTERS (GTX)

Structure: needlepunched and thermetreated nonwoven gectextiles

Raw Material: UV stabilized pelypropylens

Mass per unit area EN IS0 9854 g/m? 130 average value
Thikness at 2 kPa EN 9863-1 mm 0.80 +-15%
Tensile strength MD & CMD EN IS0 10319 KkN/m 10.0 -1.3
Static puncture resistance EN ISO 12236 N 1600 -20%
Dynamic puncture resistance EN ISO 13433 mm 26 +20%
Flux perpendicular to the plane EN ISC 11058 V(m?.s) 100 -30%
Characteristic opening size Qg EN ISO 12956 micron 90 +-30%
[DRAINAGE CORE (GMA)

Structure: three dimensional geomat made by extruded monefilaments set in longitudinal parallel channel configuration
Raw Material: polypropylene UV stabilized by carbon black

Mass per unit area | EN IS0 9864 oim? 400 H10%
Width cm 415 +-2%
Thickness at 2 kPa EN 9863-1 mm 7.0 -10%
Thickness at 20 kPa EN 9863-1 mm 6.2 -10%
Mass per unit area EN IS0 9854 g/m? 860 +-10%
Tensile strength MD EN ISC 10319 kN/m 19 -2
Strain at max load MD EN IS0 10319 % 50 +-20%
In plane flow capacity MD EN ISO 12958 l{im.s) -30%
gradient i = 0.03 1.0
soft/soft contact 20 kPa - 1.80
rigid/soft contact 20 kPa 0.32 210
50 kPa 0.14 1.00
100 kPa 0.07 0.70
Width cm 420  |average value
Length m 75 average value
Roll area m? 315 +-4%
Roll diameter cm 80 average value

(1) Material iz available in submultiple of standard width; check feasibility with our commercial dpt.

MD : longitudinal direction
CMD  :fransverzal direction

The produger, for his optimisation and improving process of the produst’s technical characteristics, has the tagulty fo
modify the standards and the characteristics of the product without any pre-savice. All the information are given in
base to our experience; in any case no responsibility for an incormect use could be refemed to the producer of one of
his distributors.
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THANK YOU...

Sachin Mandavkar, M. Tech. Civil - Geotechnical .
Maccaferri Inc.
sachin@maccaferri-usa.com

www.maccaferri-usa.com MACCAFERRI

Engineering a better solution



mailto:sachin@maccaferri-usa.com
http://www.maccaferri-usa.com/

	USE OF GEOSYNTHETICS IN FLEXIBLE PAVEMENT
	FLEXIBLE AND RIGID PAVEMENT
	TYPICAL FLEXIBLE PAVEMENT SECTION AND TERMINOLOGY 
	GEOSYNTHETICS
	MAJOR GEOSYNTHETIC PRODUCTS
	GEOSYNTHETICS IN PAVEMENT
	FUNCTIONS OF GEOSYNTHETICS
	FUNCTIONS
	FUNCTIONS
	FUNCTIONS
	FUNCTIONS
	TYPICAL FLEXIBLE PAVEMENT SECTION AND �POTENTIAL REINFORCEMENT LOCATION
	TYPICAL FLEXIBLE PAVEMENT SECTION AND �POTENTIAL REINFORCEMENT LOCATION
	TYPICAL FLEXIBLE PAVEMENT SECTION AND �POTENTIAL REINFORCEMENT LOCATION
	TYPICAL FLEXIBLE PAVEMENT SECTION AND �POTENTIAL REINFORCEMENT LOCATION
	TYPICAL FLEXIBLE PAVEMENT SECTION AND �POTENTIAL REINFORCEMENT LOCATION
	TYPICAL FLEXIBLE PAVEMENT SECTION AND �POTENTIAL REINFORCEMENT LOCATION
	TYPICAL FLEXIBLE PAVEMENT SECTION AND �POTENTIAL REINFORCEMENT LOCATION
	TYPICAL FLEXIBLE PAVEMENT SECTION AND �POTENTIAL REINFORCEMENT LOCATION
	TYPICAL FLEXIBLE PAVEMENT SECTION AND �POTENTIAL REINFORCEMENT LOCATION
	TYPICAL FLEXIBLE PAVEMENT SECTION AND �POTENTIAL REINFORCEMENT LOCATION
	TYPICAL FLEXIBLE PAVEMENT SECTION AND �POTENTIAL REINFORCEMENT LOCATION
	TYPICAL FLEXIBLE PAVEMENT SECTION AND �POTENTIAL REINFORCEMENT LOCATION
	TYPICAL FLEXIBLE PAVEMENT SECTION AND �POTENTIAL REINFORCEMENT LOCATION
	TYPICAL FLEXIBLE PAVEMENT SECTION AND �POTENTIAL REINFORCEMENT LOCATION
	TYPICAL FLEXIBLE PAVEMENT SECTION AND �POTENTIAL REINFORCEMENT LOCATION
	TYPICAL FLEXIBLE PAVEMENT SECTION AND �POTENTIAL REINFORCEMENT LOCATION
	TYPICAL FLEXIBLE PAVEMENT SECTION AND �POTENTIAL REINFORCEMENT LOCATION
	TYPICAL FLEXIBLE PAVEMENT SECTION AND �POTENTIAL REINFORCEMENT LOCATION
	TYPICAL FLEXIBLE PAVEMENT SECTION AND �POTENTIAL REINFORCEMENT LOCATION
	TYPICAL FLEXIBLE PAVEMENT SECTION AND �POTENTIAL REINFORCEMENT LOCATION
	TYPICAL FLEXIBLE PAVEMENT SECTION AND �POTENTIAL REINFORCEMENT LOCATION
	TYPICAL FLEXIBLE PAVEMENT SECTION AND �POTENTIAL REINFORCEMENT LOCATION
	TYPICAL FLEXIBLE PAVEMENT SECTION AND �POTENTIAL REINFORCEMENT LOCATION
	TYPICAL FLEXIBLE PAVEMENT SECTION AND �POTENTIAL REINFORCEMENT LOCATION
	TYPICAL FLEXIBLE PAVEMENT SECTION AND �POTENTIAL REINFORCEMENT LOCATION
	SUMMARY OF APPLICATION AREAS AND BENEFITS OF GEOSYNTHETICS IN FLEXIBLE PAVEMENT
	SUMMARY OF APPLICATION AREAS AND BENEFITS OF GEOSYNTHETICS IN FLEXIBLE PAVEMENT
	SUMMARY OF APPLICATION AREAS AND BENEFITS OF GEOSYNTHETICS IN FLEXIBLE PAVEMENT
	SUMMARY OF APPLICATION AREAS AND BENEFITS OF GEOSYNTHETICS IN FLEXIBLE PAVEMENT
	SUMMARY OF APPLICATION AREAS AND BENEFITS OF GEOSYNTHETICS IN FLEXIBLE PAVEMENT
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	THANK YOU…�

