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Maccaferr i  so lut ions for 
so i l  re inforcement  works

Thanks to the experience and the technological 
development of new materials, the soil reinforced 
structure can be considered as the traditional 
solution for reinforcement works.
Therefore, the numerous applications of these 
structures demonstrate the validity and the 
convenience of these systems: road reinforcement 
works, landfill embankments, noise barriers, river 
and rockfall barrier embankments.
Maccaferri started its experience in Reinforced 
Soil using double twisted wire mesh with a 
structure built in Sabah (Malaysia) in 1979; Since 
then, through  continuous internal technical 
research and with the cooperation of the most 
prestigious Research Institutes, Maccaferri has 
now developed a knowledge strong enough to 
offer the market competitive technical solutions 
able to guarantee durability in time and in the 
most difficult situations.
The Terramesh®  system developed by 
Maccaferri is formed by pre-assembled units 
which reduce installation time and form the front 
face and reinforcement without any discontinuity 
(without joints) in order to create a complete 
system with a wide differentiation both of front 
face wire mesh reinforcements, and geogrids.

Soi l  reinforcement
Soil reinforcement works are structures for 
the containment or stabilization of slopes 
and embankments, through traction-resistant 
reinforcement elements that change the mass inner 
features where they are inserted.
In the case of containment structures, the Soil 
Reinforcement becomes a technical/structural 
alternative to reinforced concrete or crib walls. 
As a matter of fact, not only does it have a lower 
environmental impact but it is also economically 
competitive. The great flexibility of a Soil 
Reinforcement structure allows its use even 
on weak soils, as it is able to adapt to base 
settlements with moderate deformations. This type 
of structure has a great inner seismic resistance.
In case of slope or embankment stabilization 
it is possible to minimize the use of granular 
soil with high geotechnical characteristics by 
exploiting soils with lower characteristics, 
gaining reasonable economic savings; it is 
always very important to run the stability 
tests by using the actual geotechnical 
data of the soil or the one that will 
be used.

6 - 7 .  P u l l - o u t
t e s t  a n d

d i r e c t  s h e a r 
t e s t  o n  d o u b l e 

t w i s t e d  w i r e 
m e s h ,  E N E L 

H y d r o ,
B e r g a m o - I t a l y .
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5 .  S t e e l  w i r e  a n d  g e o g r i d s  h a v e  p r o p e r 
p l a s t i c  c o a t i n g s  t o  o p t i m i z e  d u r a b i l i t y .

Tests
To provide a correct design the analysis of the materials’ 
behavior fitted in the soil has always been a specific 
object of study of Maccaferri. Maccaferri went into details 
in the study of the behavior of double twisted wire mesh 
in compacted granular and cohesive soils (Australian 
Defence Force Academy – Camberra, Federal Highway 
Administration – USA, ISMES – Bergamo, Italy).
The study of the deformations of different stiffness 
reinforcement (ISMES – Bergamo, Italy, “Bathurst” 
– Canada) has allowed the possibility to develop the 
combination of double twisted wire mesh products with 
high resistance geogrids, thus increasing the range of 
possible solutions.
Moreover, these tests have given Maccaferri the 
opportunity to obtain appropriate criteria to be used during 
the design phase of the work. In addition, the tests have 
helped to create a new Software (Macstars 2000) which 
uses the most advanced geotechnical techniques on soil’s 
behavior.

Durabil ity
Durability, resistance, and safety are some of the 
fundamental  elements on which Maccaferri engineers 
have concentrated their attention and resources.
Durability depends not only on the criteria and the  
models used during the design phase, but also on the 
technical characteristics of the materials used for the 
work.
The selection of materials with appropriate protection 
revetments and the utilization of correct safety 
parameters in the design activity, make Maccaferri a 
leader in the quality standards required by  the most 
demanding Institutions.
The Terramesh® system is formed by double twisted 
wire mesh units made of steel wire protected with a 
eutectic alloy of zinc and alluminium and rare earths 
plus an additional plastic coating which can even be 
linked to polyester geogrids, polyolefin coated, to 
provide optimum durability up to 120 years as required 
by the most strict international requirements.

8 .  R e s e a r c h  i n t o  t h e  b e h a v i o r  o f 
d o u b l e  t w i s t  w i r e  m e s h  a s 
r e i n f o r c e m e n t  C a m b e r r a 
U n i v e r s i t y , 
N e w  S o u t h  W a l e s - A u s t r a l i a .

1 - 2 .  O n e  o f  t h e  f i r s t 
e x a m p l e s  o f 
r e i n f o r c e d  s o i l  w a l l s 
u s i n g   g a b i o n s   w i t h 
“ S o i l  R e i n f o r c e d ” 
s y s t e m  a l o n g  t h e 
r o a d   f r o m   S i n s u r a n 
t o  K o t a  K i n a b a l u , 
M a l a y s i a - S a b a h .
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•	 Aesthetic fitting in the surrounding environment.

•	 Regreening possibility thus meaning an adequate filter, presence of a vegetal soil
	 external layer and in cooperation with experts, execution of hydroseeding and a possible
	 fitting of plant cuttings. In dry climate or where work maintenance is not planned, it			 
	 is advisable to use stony front faces.

•	 Structural continuity with the reinforcement.

•	 The industrial production of Terramesh 	elements, that ensure the choice of materials and
	 their quality assembly.
•	 Availability of support technical material and technical assistance at the job-site to ensure 
a 		 good result in the placement process.

F ront  faces: 
c r i te r ia  for  the so lu t ion 
cho ice

9 10
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1 1 .  R e t a i n i n g  w a l l  s t r u c t u r e  i n 
Te r r a m e s h   S  2 3  m  h i g h  i n  m i n e 
i n d u s t r y ,  S u m b a w a - I n d o n e s i a .

1 2 .  R e t a i n i n g  w a l l  s t r u c t u r e 
a l o n g  a  r o a d  i n   Te r r a m e s h ®  S , 
S o u t h e r  H i g h l a n d s , 
P a p u a  N e w  G u i n e a .

1 3 .  F r o n t  f a c e  o f 
G r e e n  Te r r a m e s h  , 
C a s a l e c c h i o  d i  R e n o  ( B O ) - I t a l y .
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TERRAMESH ® WITH A VERTICAL FACE

TERRAMESH ® WITH A BATTERED FACE

GREEN TERRAMESH ®
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The re in forcement : 
Te r r a m e s h ®   s y s t e m

1 4 - 1 5 - 1 6 - 1 7 .  R e t a i n i n g 
w o r k  a l o n g  r a c e  t r a c k 
a t  I m o l a  c a r r i e d  o u t  b y 
u s i n g  s o i l  t y p e 
r e i n f o r c e d  g r e e n 
Te r r a m e s h ® , 
I m o l a - I t a l y .
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1 8 - 1 9 .  R o a d 
e m b a n k m e n t   i n 
Te r r a m e s h ®  S  a n d 
g e o g r i d s , 
A l i a n o  ( M T ) - I t a l y .

2 0 - 2 1 .  S l o p e 
s t a b i l i z a t i o n  i n 
g e o g r i d s ,  P a s s i g n a n o 
( P G ) - I t a l y .
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T h e  T e r r a m e s h ® 
C l o s e  c o o p e r a t i o n  w i t h  c o n s t r u c t i o n 
c o m p a n i e s  h a s  a l l o w e d  M a c c a f e r r i  t o 
o f f e r  p r o d u c t s  c r e a t e d  t o  r e d u c e  t h e 
p l a c e m e n t  c o s t  a n d  p r o b l e m s  o n  t h e 
c o n s t r u c t i o n  s i t e .
I n s t a l l a t i o n  o f  t h e  Te r r a m e s h ®  s y s t e m 
c a n  b e  e a s i l y  a n d  r a p i d l y  e x e c u t e d  b y 
u n s k i l l e d  s t a f f  a f t e r  p r o p e r  t r a i n i n g .
C o m p l i a n c e  w i t h  t h e  i n s t a l l a t i o n 
i n s t r u c t i o n s  g i v e n  b y  M a c c a f e r r i  i s 
f u n d a m e n t a l  t o  o b t a i n  a  s o l i d ,  l a s t i n g 
a n d  c o s t - e f f e c t i v e  s t r u c t u r e . 
I n  a d d i t i o n ,  t h e y  e n s u r e  s a f e t y  o n  t h e 
j o b  s i t e .
C o m p a c t i o n  a n d  p r e p a r a t i o n  o f  s o i l  i s 
c a r r i e d  o u t  w i t h  t r a d i t i o n a l  e q u i p m e n t 
i n  a c c o r d a n c e  w i t h  a l l  r e l e v a n t  l o c a l 
s p e c i f i c a t i o n s  f o r  r o a d  c o n s t r u c t i o n .
T h e  s t r u c t u r a l  e m b a n k m e n t  s h o u l d 
b e  o f  s e l e c t  g o o d  q u a l i t y  g r a n u l a r 
f i l l ,  w i t h  a  h i g h  d r a i n i n g  c a p a c i t y 
a n d  h i g h  a n g l e  o f  i n t e r n a l  f r i c t i o n . 
P a r t i c u l a r l y  i t s  c h a r a c t e r i s t i c s  m u s t 
r e m a i n  u n a l t e r e d  i n  t i m e .  I f  t h i s  i s  n o t 
p o s s i b l e ,  i t  i s  n e c e s s a r y  t o  m a k e  s u r e 

h a s  t a k e n  i n t o  a c c o u n t  t h e 
c h a r a c t e r i s t i c s  o f  t h e  s o i l  u s e d  d u r i n g 
p l a c e m e n t .
T h e  r e s u l t s  o f  t h e  t e s t s  h a v e 
d e m o n s t r a t e d  t h a t  a  g r a d i n g ,  v a r y i n g 
f r o m  0 , 0 2 m m  u p  t o  6  m m  ( 1 0 0 % 
p a s s i n g )  i s  a n  o p t i m u m  s c a l e  o f 
v a l u e s  f o r  t h e  e m b a n k m e n t .  Y o u  c a n 
a l s o  u s e  g r e a t e r  g r a d a t i o n s  i n  c a s e 
a  p a r t i a l  s a f e t y  f a c t o r  i s  i n s e r t e d  i n 
t h e  r e i n f o r c e m e n t  t o  p r e v e n t  p o s s i b l e 
c o a t i n g s  d a m a g e .
I n  t h e  c a s e  o f  g r e e n  f a c e ,  i n  o r d e r  t o 
o b t a i n  t h e  m a x i m u m  e f f e c t i v e n e s s  i n 
t h e 
g r e e n i n g  p r o c e s s ,  i t  i s  n e c e s s a r y  t o 
p r e p a r e  a  s m a l l  l a y e r  o f  v e g e t a l  s o i l  i n 
t h e  a r e a  i m m e d i a t e l y  l y i n g  b e h i n d  t h e 
e x t e r n a l  f a c e .
A n  a p p r o p r i a t e  h y d r o s e e d i n g  a n d  f i t t i n g
o f  p l a n t  c u t t i n g s  w i l l  h a v e  t o  b e 
c o n s i d e r e d  t o  e n s u r e  t h e  g r e e n i n g 
p r o c e s s  t a k i n g  i n t o  a c c o u n t  t h e  l o c a l 
c l i m a t i c  s i t u a t i o n ,  t h e  e x p o s u r e , 
t h e  g e o m e t r y  o f  t h e  p r o j e c t ,  a n d  t h e 

22 23 24
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Sing le  fac tory-made un i t ,  fo lded 
and ready to  p lace in  pos i t ion .

S ing le  fac tory-made un i t ,  fo lded and ready to  p lace 
in  pos i t ion ,  inc lud ing the revegeta t ion mat r ix ,  an 
add i t iona l  we lded mesh panel ,  t r iangu lar  re in forc ing 
s tee l  brackets .

Uni t  in  pos i t ion ,  opened out  a long the 
fo lded corner  to  the requ i red s lope.

Opening and p ivot ing o f  the t r iangu lar 
suppor t ing brackets .

Backf i l l ing  up to  des i red leve l .

Poss ib le  Geogr ids

Fold ing o f  the face upper  s ide.  P lacement  o f  the 
next  un i t  and a t tacch ing by  s ta in less  s tee l  r ings to 
the un i t  be low.  Poss ib le  layer  o f  Geogr ids . 

Un i t  in  pos i t ion ,  opened out  a long the 
fo lded corner.

Par t i t ion  panels  (d iaphragms) 
a t tached by wi r ing on a  edges.

Gabion por t ion  f i l led  wi th  s tone,  and l id 
w i red down.  Geotext i le  pos i t ioned and 
backf i l l ing  commenced.

Poss ib le  Geogr ids

Plac ing next  un i t  on top,  poss ib le  layer  o f  Geogr ids .

GREEN 
Double  tw is ted wi re  mesh

Rein forc ing 
meta l l i c 

1.00

3.0
0

Eros ion 
cont ro l 

V a r i a b l e
Rein forc ing 
welded wi re 

Double  tw is ted wi re 

V a r i a b l e
2.0

0

Meta l l i c 
re in forced 

rods
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C a l c u l a t i o n :  t h e  f u t u r e  b u i l t  o n    t h e  p a s t 

MACSTARS 2000 
Maccaferri Stability Analysis of Reinforced soils
T h e  M A C S T A R S  p r o g r a m  w a s  d e v e l o p e d  t o  c h e c k  t h e   s t a b i l i t y 
o f  r e i n f o r c e d  s o i l s ,  e . g .  s t r u c t u r e s  w h i c h  e n s u r e  s l o p e 
s t a b i l i t y  b y  u s i n g  r e i n f o r c e m e n t  u n i t s  a b l e  t o  a b s o r b  t h e 
t e n s i l e  s t r e n g t h .  F u r t h e r m o r e  t h i s  p r o g r a m  a l l o w s  t o  c o n d u c t 
t h e  s t a b i l i t y  c h e c k s  i n  a b s e n c e  o f  r e i n f o r c e m e n t ,  u s i n g  t h e 
L i m i t  E q u i l i b r i u m  M e t h o d .
T h e  M A C S T A R S  p r o g r a m  d i s t i n g u i s h e s  i t s e l f  f o r  i t s 
f l e x i b i l i t y ,  b o t h  i n  e l a b o r a t i n g  s p e c i f i c  a n d  c o m p l e x 
s o l u t i o n s ,  a n d  f o r  t h e  p o s s i b i l i t y  t o  v e r i f y  a l l  t h e 
d e s i g n  a s p e c t s  c o n s i d e r i n g  t h e  v a r i o u s  m a t e r i a l s  o f 
r e i n f o r c e m e n t ,  t h e  d i f f e r e n t  n a t i o n a l  s t a n d a r d s ,  a l l  t h e 
p o s s i b l e  e x t e r n a l  r e q u i r e m e n t s ,  t h e  v a r i o u s  g e o m e t r i e s , 
t h e  d i f f e r e n t  s o i l  t y p o l o g i e s  a n d  t h e  p o s s i b l e  h y d r a u l i c 
s t r e s s e s .
T h e  t e s t  a r e  c a r r i e d  o u t  r e f e r r i n g  t o  t h e  r e a l  g e o m e t r y  o f 
t h e  r e i n f o r c e d  s o i l  s t r u c t u r e s . 
I n  t h e  c a s e  o f  c o m p l e x   s l o p e s  ( e . g .  d u e  t o  t h e 
p r e s e n c e  o f  s e v e r a l  i s o l a t e d  w o r k s ) ;  i t  i s  p o s s i b l e  t o 
r e p r e s e n t  t h e  w h o l e - s l o p e ,  t a k i n g  i n t o  a c c o u n t  t h e 
m u t u a l  i n t e r a c t i o n  o f  t h e  w o r k s .
B e s i d e s  i t s  f l e x i b i l i t y ,  t h e  m a j o r  i n n o v a t i v e  a s p e c t 
e x i s t s  i n  t h e  o p p o r t u n i t y  t o  u s e  d e f o r m a t i o n  m e t h o d s 
( w i t h  f o r c e d  o r  i n c r e m e n t a l  d i s p l a c e m e n t )  t h a t  a l l o w s 
a  c a r e f u l  a n a l y s i s  o f  t h e  r e i n f o r c e m e n t  s t r e s s e s 
a n d  a  m o r e  r e a l i s t i c  v e r i f i c a t i o n  o f  s t a b i l i t y .  T h e 
d i s p l a c e m e n t  m e t h o d  d i f f e r s  f r o m  t h e  t r a d i t i o n a l 
o n e  o n l y  f o r  t h e  r e i n f o r c e m e n t s ’  s i m u l a t i o n  p e r i o d . 
I n  t h e  r i g i d  m e t h o d ,  e v e r y  f o r c e  i s  s i m u l a t e d  b y 
a n o t h e r  f o r c e  e q u a l  t o  t h e  m i n i m u m  v a l u e  b e t w e e n 
t e n s i l e  s t r e n g t h  a n d  p u l l - o u t  l o a d .
I n  t h e  d i s p l a c e m e n t  m e t h o d  t h e  r e i n f o r c e m e n t  i s  s i m u l a t e d 
t h r o u g h  a  f o r c e  w h i c h  d e p e n d s  o n  t h e  d e f o r m a t i o n  e x e r t e d  o n 
t h e  r e i n f o r c e m e n t  a n d  o n  i t s  e l a s t i c i t y  c h a r a c t e r i s t i c s .

25

10

The design choices are the results of quantitative analysis and not only qualitative or subjective ones. This is 
the reason why our company has promoted laboratory, on-site and bibliographical researches, which furthered a 
series of specific software like MACSTARS for reinforced soil structures. These instruments were conceived as 
evolving tools i.e. ductile instruments that can be updated and improved continuously. This “deeds, not words” 
philosophy supports a presence and a willingness which have characterized Maccaferri as a solution provider, (not 
only a products one), since last century up to the beginning of the third millennium.
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C a l c u l a t i o n :  t h e  f u t u r e  b u i l t  o n    t h e  p a s t 

Report
I t  i s  p o s s i b l e  t o  i s s u e  a 
r e p o r t  w h i c h  s u m m a r i z e s 
a l l  p r o j e c t s  a n d  r e s u l t s 
d a t a .  T h e  R e p o r t  i s  s a v e d 
i n  a  W o r d  f i l e .

26
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Possible checks 
(using Janbu or Bishop methods) are:

•	 Surface stability

•	 Internal stability

•	 Global stability

•	 Sliding

•	 Retaining walls

•	 Sinking
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2 7 - 2 8 .  G r e e n  Te r r a m e s h ® s o u n d  b a r r i e r  i n 
u r b a n  a r e a ,  B o l o g n a - I t a l y .

O u r 

2 9 - 3 0 .  Te r r a m e s h ®  S  s o u n d  b a r r i e r  t o  p r o t e c t 
t o u r i s t  v i l l a g e  f r o m  R o m a  –  P i s a  r a i l w a y , 
S . V i n c e n z o - I t a l y .
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29 30
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3 1 ,  3 2 .  R e t a i n i n g  s t r u c t u r e  i n  G r e e n  Te r r a m e s h ®  
t o  e x t e n d  i n d u s t r i a l  b u i l d i n g ,  A r c e v i a  ( A N ) - I t a l y .

3 3 - 3 4 .  G r e e n  Te r r a m e s h ®  r e t a i n i n g 
s t r u c t u r e  t o  e x t e n d  t o l l  b a r r i e r , 
V i l l e s s e  ( G O ) - I t a l y .

31

32

33 34
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3 5 - 3 6 - 3 7 .  R o a d
r e s t r u c t u r i n g  u s i n g 
G r e e n  Te r r a m e s h ® , 
V a l l e  d ’ O g n a  ( B G ) - I t a l y .

3 8 - 3 9 .  G r e e n  Te r r a m e s h ®  r e t a i n i n g
w a l l ,  C i v i t a n o v a  M a r c h e  ( M C ) - I t a l y .

35
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38 39
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4 0 - 4 1 .  S l o p e 
s t a b i l i z a t i o n  w i t h  
g e o g r i d s , 
Ta p e i - Ta i w a n .

4 2 .  R o a d  e m b a n k m e n t 
a n d  c u l v e r t  p r o t e c t i o n 
w i t h   Te r r a m e s h ®  S 
a n d  g a b i o n s , 
P i c e r n o / B a r a g i a n o 
( P Z ) - I t a l y .

4 3 - 4 4 .  G r e e n 
Te r r a m e s h ®  W a t e r 
r e t a i n i n g  w a l l ,  M a s s e r i a 
C r i s c i 
( M T ) - I t a l y .
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4 5 - 4 6 .  R e t a i n i n g  w a l l  a n d  h y d r a u l i c 
w o r k s  w i t h  G r e e n  Te r r a m e s h ®  W a t e r , 
U g o v i z z a  ( U D ) - I t a l y .

4 7 - 4 8 .  R o a d  e m b a n k m e n t  u s i n g  g e o g r i d s 
a n d  G r e e n  Te r r a m e s h ®  m i x e d  s t r u c t u r e , 
V i l l a m a s s a r g i a  ( C A ) - I t a l y .

5 4 .  S l o p e  s t a b i l i z a t i o n ,   J a s t r z e b i e j 
G o r z e - P o l a n d .

45 46

47

48
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4 9 .  G r e e n 
Te r r a m e s h ® 
r e t a i n i n g 
s t r u c t u r e , 
B o l o g n a - I t a l y .

5 1 .  R e t a i n i n g  s t r u c t u r e  w i t h 
Te r r a m e s h ®  S  f o r  n e w 
r e s i d e n t i a l  a r e a , 
C h r i s t c h u r c h ,  - N e w  Z e a l a n d .

5 0 .  R e t a i n i n g  w a l l  f o r 
n e w  p a r k i n g  a r e a  w i t h 
G r e e n  Te r r a m e s h  ® , 
A r i c c i a  ( R M ) - I t a l y .

5 2 .  R e t a i n i n g  w a l l 
s t r u c t u r e  w i t h  Te r r a m e s h ®  S 
i n  m i n e  i n d u s t r y  , 
S u m b a w a - I n d o n e s i a .
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5 5 - 5 6 .  G r e e n  Te r r a m e s h ® 
r e t a i n i n g  s t r u c t u r e 
i n  F o r i  I m p e r i a l i 
a r c h e o l o g i c a l  a r e a , 
R o m a - I t a l y .

6 0 - 6 1 - 6 2 .  R i v e r  b a n k  p r o t e c t i o n  f o r 
e n v i r o n m e n t a l  r e a r r a n g e m e n t  a n d 
t h e  c o n s t r u c t i o n  o f  a 
c y c l e  f o o t s t e p   u s i n g  Te r r a m e s h , 
C a s a l e c c h i o  d i  R e n o  ( B O ) - I t a l y .

5 7 .  Te r r a m e s h ®  S  r e t a i n i n g 
w a l l , Yo u g  D o u g  E x p r e s s 

W a y - S o u t h  K o r e a .
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5 9 .  R e t a i n i n g  s t r u c t u r e  i n  S i d n e y 
2 0 0 0  O l y m p i c  S i t e - A u s t r a l i a .

5 8 .  H y d r a u l i c  p r o t e c t i o n  w i t h 
Te r r a m e s h ®  S  a n d  g a b i o n s ,
V e l l a  r i v e r ,  S u l m o n a  ( A Q ) - I t a l y .

6 3 .  G e o g r i d s  r e t a i n i n g  s t r u c t u r e 
f o r  e n l a r g e m e n t  o f  a  r o a d , 
A r c o l a  ( S P ) - I t a l y .

6 4 .  R i v e r  b a n k  p r o t e c t i o n  w i t h 
G r e e n  Te r r a m e s h ®  W a t e r , 
C o g n e  ( A O ) - I t a l y .
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63 64
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Bureau Veritas Certified Quality System Company with
ACCREDIA’s and UKAS’s accreditation 

Off ic ine Maccaferr i 
Group Prof i le

In the second half of the 19th century, we invented 
Gabions and dramatically changed the civi l  
engineering landscape. We are sti l l  changing today. 
We work every day to f ind better solutions for our 
cl ients at every degree of latitude and longitude. Our 
worldwide network grows through innovation and 
diversif ication of sectors of activity and through an 
increasing range of high quality and environmentally 
fr iendly products and applications.

Founded in 1879, our Group soon became a 
worldwide reference in the design and 
development of advanced solutions, with off ices 
in over 70 countries and 30 factories worldwide.

Our mission is to pursue excellence through 
continuous improvement, while delivering to 
customers engineered solutions that are 
innovative, advanced and environmentally 
fr iendly. We are committed to outstanding 
safety, quality and sustainabil i ty, to create value 
for all stakeholders as well as our communities.
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