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Products Range
The basic  technology of  Paraproduc ts  is  the ex trus ion of 
polymer ic  mater ia ls  around high tenacit y  polyester  or 
aramid tex t i le  cores.  The result ing composite  produc ts 
have a  f lat  webbing conf igurat ion (str ip) .  The tex t i le  t ype 
and content  determines  the physical  charac ter ist ics  of  the 

ParaLink
ParaLink geogrids are planar structure consist ing of a monoaxial  array 

of composite geosynthet ics str ips.

Each single longitudinal str ip has a core of high modulus, low creep 

polyester yarn tendons encased in a tough, durable polyethylene sheath.

The s ingle str ips are connected by low strength cross la id polyethylene 

elements which give a gr id l ike shape to the composite. ParaLink has 

superior unidirect ional strength and is  avai lable as a custom-made 

product in a range of strengths as between 100 kN/m ult imate up to 

1350 kN/m.

Bidirect ional strength can be obtained by instal l ing two ParaLink 

layers at r ight angles to each other.

ParaGrid
ParaGrid geogrids are planar structures consist ing of a biaxial  array 

of composite geosynthet ic str ips.

The str ips comprise a core of high modulus, low creep polyester yarn 

tendons encased in a tough, durable polyethylene sheath. ParaGrid 

has good bidirect ional strengths and is  avai lable in strength from 

30 kN/m to 200 kN/m in the main direct ion ( longitudinal)  and from 

5 to 100 kN/m in the secondary direct ion.

ParaDrain
ParaDrain has a unique combination of reinforcement and drainage. 

They are manufactured using a proven technology of the ParaGrid 

reinforcing products in combination with heat-bonded nonwoven 

continuous f i lament geotext i les as f i l ters.

The reinforcing function is provided by high tenacity polyester yarns 

enacsed in a durable sheath of polyethylene which is profi led to provide 

a drainage channel. The nonwoven geotexti le acts as a f i lter to al low 

pore water to escape into the drainage channel from the soil  mass in 

which the product is placed. ParaDrain has good bidirectional strength 

and is available in strength from 50 kN/m to 200 kN/m in the main 

direction ( longitudinal) and 5 or 15 kN/m in the secondary direction.
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produc ts  interms of  tensi le  strength,  ex tension,  modulus etc. 
The polymer ic  sheath provides  a  physical  and chemical 
barr ier  to  ex ternal  environments  which pose a  threat 
to  produc t  per formance and durabi l i t y.  Core  and sheath 
materials are chosen to suit specific customer requirements.

ParaLink is suitable for structural applications where a long term design life 
(50-120 years typically depending on the different existing regulations) is required.

Typical applications are:

•	Reinforcement	of	embankements	over	soft	soils.

•	 Reinforcement	of	embankments	constructed	over	areas	prone	to	
subsidence; if subsidence occurs then the ParaLink bridges across the 
void (so formed) thus maintaining support for the embankement.

•	 Reinforcement	of	the	foundation	of	piled	embankments; ParaLink 
assists in the transfer of the embankment loadings directly onto the piles 
so that the foundation soil supports a negligible load improving the 
stability and reducing settlements.

•	 Steep slope construction as main reinforcement in combination with 
Terramesh units or ParaGrid.

ParaGrid  is  suitable for structural  appl icat ions where a long term 
design l i fe (50-120 years typical ly  depending on the dif ferent exist ing 
regulat ions) is  required.

Typical applications are:

•	 Reinforcement	of	the	fill	of	steep	slopes; ParaGrid steep slopes can 
be built using different types of facings according to the Contractor’s 
preference.

•	Reinforcement	of	the	fill	in	segmental	block	walls; ParaGrid can be 
used in combination with any type of block.

•	 Reinforcement	 of	 low	 embankments	 on	 soft	 soils to limit and 
manage differential settlements.

•	 Reinforcement	 in	 soil	 veneer	 applications; ParaGrid is typically 
used as reinforcement to stabilize soil layers on sliding sloped surfaces 
(e.g. Landfill cappings are the most typical application)

ParaDrain is for use in traditional geogrids applications (as ParaGrid) but 
in	 conditions	 in	 which	 the	 soil	 to	 be	 reinforced	 has	 particularly	
poor drainage properties. Such soils include those with a high fines 
content whose shear strength and reinforcement bond characteristics are 
adversely affected by the presence of water.
By providing a regular array of posit ive drainage ParaDrain al lows water, 
t rapped in the soi l  to be reinforced to rapidly diss ipate thus enabl ing 
i t  to gain ear ly strength and improve i ts  bond with the reinforcement 
thereby stabi l is ing the soi l  mass quickly and effect ively.
ParaDrain enables the use of marginal  f i l l ing mater ials which would 
be otherwise removed from the s i te and replaced with high qual i ty 
soi l . ParaDrain is  suitable for structural  appl icat ions where a long term 
design l i fe (50-120 years typical ly  depending on  the dif ferent exist ing 
regulat ions) is  required; i t ’s  typical ly  used for the reinforcement of 
steep f i l l  s lopes.
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Soil Reinforcement: Concepts 
Soils suitable for reinforcing
Al l  so i l s  deve lop  t ens i l e  s t ra in  du r ing  shea r 

de fo rmat ion , consequen t l y  the  r e in fo r cement  can 

deve lop  t ens i l e  f o r ce s  when  p laced  i n  any  so i l ,  p rov ided 

the  r e in fo r cement  i s  i n  an  app rop r i a te  o r i en ta t i on .

I t  f o l l ows  then  tha t  a l l  so i l s  may  be  r e in fo r ced .

Howeve r  i t  r equ i r e s  much  l e s s  r e in fo r cement  to  s tab i l i s e 

good  qua l i t y  g ranu la r  so i l s  t han  m ixed  o r  c l a y  so i l s.

Th i s  i s  t he  r eason  why  compac t  g ranu la r  so i l s  a re 

the  s tanda rd  cons t ruc t i on  mate r i a l  f o r  r e in fo r ced  so i l 

app l i ca t i ons  and  the  s i gn i f i can t  oppo r tun i t y  wh i ch 

opens  up  by  the  use  o f  the  Pa raDra in  range  to  r e in fo r ce 

cohes i ve  so i l s.

Behaviour of geosynthetic 
reinforcements under long term loads
The re  a re  fou r  ma in  r equ i r ement  fo r  geosyn the t i c 

r e in fo r cement  mate r i a l s :

Strength
-  I n i t i a l  s t r eng th  (nomina l  b reak ing  l oad )

-  Reduc t i on  o f  i n i t i a l  s t r eng th  due  to  i n s ta l l a t i on 

damage

-  Ad jus tment  o f  i n i t i a l  s t r eng th  due  to  the  c r eep 

behav iou r  o f  the  r e in fo r cement

-  E f f e c t  o f  t empe ra tu re  on  the  sho r t  and  l ong  t e rm 

tens i l e  p rope r t i e s

Durablity
-  E f f e c t  o f  u l t ra - v io l e t  l i gh t

-  E f f e c t  o f  ox ida t i on  on  po l yo l e f i n s  (PP  and  PE )

-  E f f e c t  o f  hyd ro l y s i s  on  po l ye s te r

Stiffness
-  I n i t i a l  e l onga t ion  compat ib l e  w i th  the  se r v i ceab i l i t y 

r equ i r ement s  men t s  o f  the  r e in fo r ced  so i l  s t ruc tu re

-  E f f e c t s  o f  i n s ta l l a t i on  damage  on  the  e longa t ion 

behav iou r  o f  the  p roduc t

-  E f f e c t  o f  c r eep  on  the  l ong  t e rm e longa t ion  p rope r t i e s

-  E f f e c t  o f  t empe ra tu re  on  the  sho r t  and  l ong  t e rm tens i l e 

p rope r t i e s

Bond
-  Depend ing  on  so i l  t ype
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Design load 

The  max imum des ign  l oad  ( Tdes ign ) , t ha t 

the  r e in fo r cement  can  be  r e l i ed  to  de l i ve r 

a t  the  end  o f  the  des ign  l i f e  and  a t  a  des ign 

t empe ra tu re, can  be  ca l cu la ted  f rom the 

fo rmu la :

where  Tnomina l  i s  the  nomina l  b reak ing 

load cor respond ing to  the  shor t  te rm tens i le 

s t rength ; Fc reep i s  the  sa fe ty  fac tor  due  to 

the  c reep behav iour  a t  the  f i xed  des ign  l i fe 

and Fm i s  the  sa fe ty  fac tor  depend ing on 

the  product  i t se l f  and f rom the  const ruc t ion 

and env i ronmenta l  e f fec ts.

For  most  polymer ic  mater ia ls, ambient  temperatures 

coinc ide with , or  are c lose to, thei r  v isco-

e last ic  phase. Thus creep becomes a s igni f icant 

cons iderat ion in assess ing the long term propert ies 

of  the re inforcement.

The  s t ress / s t ra in  / t ime charac te r i s t i c s  (a t  constant 

temperature )  o f  re in forcement  geosynthet i cs  can 

be  v i sua l i sed  in  te rms o f  a  th ree-d imens iona l  body 

wi th  s t ress, s t ra in  and t ime compr i s ing  the  th ree 

axes. By  p ro jec t ing  th i s  body  in to  each  o f  the 

th ree  p lanes  we obta in  the  in fo rmat ion  requ i red 

to  deve lop  the  cor rec t  des ign .

fm = fm1 x fm2

factors related to the intrinsic
properties of the material

fm1= fm1 1 x fm1 2

factors concerned with construction
and enviromental effects

fm2= fm21 x fm22

fm11
consistency of manufacture

production process

fm1 1 = fm1 11 x fm112

fm12
extrapolation

of test data

fm12 = fm1 21 x fm122

fm21
installation
damages

fm21 = fm2 11 x fm212

fm22
environmental aggression of

the soil where reinforcement is
placed (basic, ph, etc..)

fm111
emply or not of

appropriate audites
quality controls  

fm112
geometrical

tollerances on
reinforcement

fm121
confidence in the
evaluation of the

statistic parameters

fm122
estrapolation of

statistic parameters
for lon g term values

fm211
short term effects

of installation
damages

fm212
long term effects

of installation
damages

acco rd ing  to  BS8006

T des ign =  Tnominal

  f creep x  f m
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Product main properties
Creep behaviour
Creep  i s  the  i n c rease  i n  e longa t ion  o f  a  mate r i a l  unde r 

a  cos tan t  app l i ed  l oad ; th i s  pe r fo rmance  i s  i n f l uenced 

by  t empe ra tu re.

The  l ong - te rm p re fo rmance  o f  a  geosyn the t i c  i s  h igh l y 

dependen t  on  i t s  c r eep  behav iou r.

Over  a  se rv i ce  l i fe  o f  100-120 years  Paraproducts  can 

sus ta in  over  64% ot  the i r  in i t ia l  s t rength ; compared 

wi th  po lyo leph ine  re in forcements  (po lypropy lene  or 

po lye thy lene  geogr ids  o r  fabr i cs )  o f  ident i ca l  nomina l 

s t rength  they  can res i s t  50% more  load.

Product durabil ity
The  po l ye thy l ene  ou te r  coa t i ng  o f  the  Pa rap roduc t 

mate r i a l s  p rov ides  the  bes t  p ro tec t i on  f rom chemica l 

a t tack .

Wh i l s t  t he  po l ye s te r  co re  i s  h igh l y  r e s i s tan t  to 

chemica l  deg rada t ion , the  ou te r  coa t i ng  p rov ides 

added  secu r i t y  such  tha t  the  geog r id  w i l l  con t inue  to 

pe r fo rm th roughou t  the  des ign  l i f e  i n  the  mos t  adve r se 

cond i t i ons  a s soc ia ted  w i th  was te  mate r i a l s  and  “brown 

field” s i t e s.

Resistance	to	installation	damage
The  h igh  t enac i t y  po l ye s te r  f i b re s  o f  the  Pa rap roduc t s 

a re  p ro tec ted  by  a  though  and  du rab le  po l ye thy l ene 

coa t ing  tha t  p reven t s  the  l oad  ca r r y i ng  ya rns  f rom 

be ing  damaged  du r ing  the  i n s ta l l a t i on .

Pa rap roduc t s  a re  r e s i l i en t  to  the  des t ruc t i ve  fo r ce s 

encoun te red  du r ing  i n s ta l l a t i on  w i th  neg l i g ib l e  l o s s  i n 

s t r eng th . I n  con t ra s t , f ab r i c s  u sed  fo r  r e in fo r cement 

can  l o se  up  to  60% o f  the i r  u l t ima te  s t r eng th  du r ing 

cons t ruc t i on  because  o f  the i r  vu lne rab le  unp ro tec ted 

s t ruc tu re.

Elongation of polymers at 20°C at 30% of
nominal breaking load

Load to rupture behaviour of polymers at 20°C

Retained strength following installation



7

Product certifications
ParaLink BBA certif ications
•		Agrement	 Certificate	 No	 03/4065	 relates	 to	 the	 ParaLink	

geocomposite products, for use as basal  reinforcement 
under highway embankments constructed on or over

 - soft foundation soils
 - piled foundations
 - areas prone to subsidence.

ParaGrid BBA certif ications
•	 Roads	 and	 Bridges	 Agreement	 Certificate	 No	 98/R098	

relates to ParaGrid geocomposites for use as reinforcement 
in embankments with slope angles up to 70°.

•	 Agreement	 Certificate	 No	 03/4032	 relates	 to	 the	 anchor	 vertical	
wal l  s y s t em fo r  Pa raGr id  r e in fo r ced  so i l  r e ta in ing 
wa l l s.

CE marking
•	 Pa rap roduc t s 	 range 	 con fo rms 	 to 	 the 	 Cons t ruc t i on	

Produc t s  D i r e c t i ve  -  Counc i l  D i r e c t i ve  89 /106 /EEC  as 
r e in fo r cement  mate r i a l  -  R  -  a c co rd ing  to  EN13249 , 
EN13250 , EN13251 , EN13253 , EN13255 , EN13257 , 
EN13265 .
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Steep Slopes

Slope construction using 
Paraproducts
The re  a re  va r i ous  methods  ava i l ab l e  fo r  s l ope  cons t ruc t i on 

us ing  Pa rap roduc t s.

The  t ype  o f  f a c ing  used  i s  l a rge l y  dependen t  on  Con t rac to r 

p re fe rence  and  des i r ed  aes the t i c s  o f  the  s l ope. 

•	Standard	wrap	around	
 The method can be used with larger vert ical 

spacings between geogrid reinforcement layers 
result ing in a s l ight curvature at the s lope face. 

 This produces a more natural  looking s lope with 
increased var iat ion in terms of l ight, shade, and 
moisture condit ions.

•	Permanent	shuttering	
 A permanent shutter at the front face provide an increase in 

the rate of construct ion with an even front face. 
 This form of construct ion is  ideal ly suitable  where 

the designer wishes to achieve a grass f inish with 
minimum variat ion across.

•	Para-Mesh	solution	
 The ideal  solut ion designed by Maccaferr i  which 

joins the advantages of the combined use of 
Paraproducts with the steel  Terramesh units. 

 Paraproduct mater ials provide the necessary 
strength to guarantee the overal l  stabi l i ty  of 
the structure whi le performed Terramesh units 
act as secondary reinforcement and permanent 
shutter ing maximising the speed of construct ion. 

 The system is recommended for high structures.

Terramesh Green or 
System units  act ing as 
secondary reinforcement 
and permanent shutter ing

Paraproduct reinforcement act ing 
as pr imary reinforcement; typical ly 
ParaLink	materials 	or 	ParaGrids-
ParaDrain	with	tensi le 	strength	
over 150 kN/m
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•	Soil	bag	technique 
 The front face of the structure may be cnstructed using 

open net soi l  bags f i l led with suitable pre-seeded topsoi l . 
This al lows exact placement of bags at the front space 
result ing in the to shape the s lope wih an high degree of 
accurancy.

•	Shallow	slope 
 Reinforced slopes less than 45 degrees may be designed without 

the wrap around detai l  or a permanent shutter ing 
system. In such cases a three dimensional erosion mat 
( l ike MAC MAT) can be instal led at the front face at the 
t ime of the f inal  top soi l ing operat ion to resist  surface 
erosion and to promote the growth of the vegetat ion.

Traditional
Shallow
Slope

Improved
Noise 
Reduction

Reinforced	Slope
Increased
Developable Land

Traditional
Retaining
Wall

Reinforced	Soil	Slope
50%Reduction	in	Cost
Improved Appearance
Kinder to the
Environment

Traditional
Shallow
Slope

Reinforced	Slope
Increased Land
for Development
or	Reduced	Land	Take

Improved
Noise
Reduction

Cost benefits
•	 Reinforced	soil	structures	provide	a	prac t i ca l 	so lu t i on 	fo r 	s t eep	

s lope  cons t ruc t i on  w i thou t  i n cu r r i ng  the  add i t i ona l 

cos t  a s soc ia ted  w i th  a  conven t iona l  r e ta in ing  wa l l . A 

r e in fo r ced  s t eep  s l ope  w i l l  t yp i ca l l y  be  l e s s  than  ha l f 

t he  cos t  o f  a  conven t iona l  r e ta in ing  wa l l

•	Pa raDra in 	 r e in fo r cement 	 enab le s 	 the 	 use 	 o f 	 marg ina l	

so i l s  improv ing  the  t yp i ca l  sav ing  o f  a  so i l  r e i n fo r ced 

s t ruc tu re  and  makes  th i s  so lu t i on  f eas ib l e  w i th  any 

l o ca l l y  ava i l ab l e  f i l l i ng .

Environmental benefits
•	 Paraproduct	solutions	reduce	the	demand	on	non-renewable	

materials used to construct reinforced concrete structures.

 Furthermore, g reen  faced  s l opes  m in im i se  the  v i sua l 

impac t  on  ou r  env i ronment  and  p rov ide  hab i ta t  f o r 

ou r  f auna  and  f l o ra .



Basal Reinforcement
Basal  reinforced embankments on soft 

foundations  a re  “shor t  te rm re in forcement 

app l i ca t ions” wi th  a  l im i ted  e f fec t  o f 

c reep. The  very  h igh  s t rength  and the 

low reduct ion  fac tors  make ParaL ink 

idea l  fo r  use  as  a  re in forcement  in 

such  app l i ca t ions.

E i ther  in  the  case  o f  const ruc t ion  over areas prone 

to	 subsidence	 or 	 in	 combination	 with	 pi led	

foundations  a re  be ing  “ long te rm re in forcement 

app l i ca t ions  des igned”.

In  both  cases  the  ParaL ink  re in forcement  must 

guarantee  long te rm s t ruc tura l  behav iour  and 

f i t  the  des ign  requ i rements.

ParaLink mater ia ls  have been used in such 

appl icat ions s ince the 80’s and there is  a 

large data base of succesful ly  appl icat ions 

demonstrat ing the eff icency and high 

value performance of ParaLink 

geogrids; ParaLink is  BBA cert i f ied 

for use as basal  re informent 

in important structures as 

highway embankments.

Cost benefits
•	Re in forced 	 so i l 	 foundat ions 	 p rov ide 	 a 	 p rac t i ca l	

so lu t ion  fo r  re in forcement  under  embankments 

on  so f t  so i l s. 

 The  f i r s t  sav ing  i s  in  t ime because  reduc ing 

const ruc t ion  t ime can g ive  substant ia l  cos t 

benef i t s.

•	The	 use 	 in 	 combinat ion 	 wi th 	 p i les 	 reduces 	 the	

cos t  o f  the  concre te  par t  o f  the  so lu t ion  and 

enab les  embankments  to  be  const ruc ted  to  any 

he ight  a t  an  unres t r i c ted  ra te.

10
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Maccaferri software for design
To assist  the designers Maccaferr i  developed a 

range of customised software dedicated to soi l 

re inforcement appl icat ions.

Fo r  each  basa l  r e in fo r cement  app l i ca t i on  so f twa re 

h a s  b e e n  d e v e l o p e d  w h i c h  e n a b l e s  -  a c c o r d i n g 

t o  t h e  d e s i g n  cr i ter ia detai led in technic ian 8 

of BS 8006 - the def init ion of the appropriate 

type of ParaLink needed in the foundation of the 

embankment.

Much more complex and sophist icated is  the 

software MAC.ST.A.R.S.  which enables a large 

number of stabi l i ty  analys is using dif ferent types 

of reinforcement (metal l ics l ike Terramesh and 

synthet ics l ike ParaGrid and ParaLink) in combination 

with any type of soi ls  and surrounding condit ions.

This software has been ful ly  val idated by ful l  scale 

tests and is  actual ly one of the most powerful  sofware 

for stabi l i ty  analys is avai lable on the market. 

Quality Assurance & Research
and Development

Extensives computer control led test are carr ied out 

to determine the essential  propert ies of the polyester 

yarns pr ior to manufacture. On l ine qual i ty controls 

and post-manufacture test ing ensures that the 

mater ial  propert ies fal l  within t ight manufactur ing 

tolerances.  Extensive research and development 

has been undertaken by dif ferent laborator ies 

and Univers i t ies al l  over the world to asses the 

performances of the dif ferent Paraproducts.

Detai led studies on the ParaDrain draining 

performances with Engish China Clay by the 

Univers i ty of Newcast le who designed the specif ic 

apparatus to measure the rate of pore water 

diss ipat ion and the pul lout resistance of ParaDrain 

under var ious condit ions.
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Bureau Veritas Certified Quality System Company with
ACCREDIA’s and UKAS’s accreditation 
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Officine Maccaferri 
Group Profi le

Consultancy and Partnership
Maccaferr i ’s  motto is  ‘Engineer ing a Better Solut ion’; We do 
not merely supply products, but work in partnership  with 
our c l ients, offer ing technical  expert ise to del iver versat i le, 
cost effect ive and environmental ly  sound solut ions. We 
aim to bui ld mutual ly benef ic ial  re lat ionships with c l ients 
through the quality of our service and solutions .

Off ic ine Maccaferr i  is  at the heart of the Maccaferr i  Indus-
tr ia l  Group. I ts  continued growth is  based upon long-held 
values of innovation, integr ity, excel lent service and respect 
for the environment.
Maccaferr i ’s  v is ion is  to become a leading internat ional 
provider of advanced solut ions to the c iv i l  engineer ing and 
construct ion market. Implementing a strategy of vert ical 
integrat ion, Maccaferr i  researches, manufactures, designs, 
suppl ies and constructs solut ions within i ts  target markets.
The capabi l i ty  of the business continues to expand due to a 
strategic plan to open new markets and grow exist ing ones; 
Maccaferr i  now offers advanced engineered solut ions from 
beach nourishment to reinforced soil structures  and 
from rockfall mitigation to tunnelling systems .
With over 2000 employees, 26 manufactur ing faci l i t ies and 
local  operat ions in 100 countr ies around the world, Mac-
caferr i  can truly c laim to have a global presence with local 
focus.

Maccaferri: Engineering a better solution

Founded in 1879, Officine Maccaferri  soon became a 
technical  reference in the design and development of solu-
t ions for erosion control  and retaining structures. 
S ince then, through technological  innovation, geographical 
expansion and focussed divers i f icat ion, Maccaferr i  now of-
fers solut ions at a global level  for a wide range of civil and 
environmental engineering  appl icat ions.

Oficinas y fábrica
Gran Vial, 8  - Pol. Ind. C.I.V

08170 Montornès del Vallès.
Tel.  +34 93 568 65 10
Fax. +34 93 568 65 11

bianchini@bianchini.es
www.abianchini.es


