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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.

GLOBAL ENGINEERS
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Maccaferri Canada Ltd.
400 Collier MacMillan Drive, Unit B 
Cambridge, Ontario  N1R 7H7 
Phone (519) 623-9990
info@ca.maccaferri.com
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Maccaferri INC. USA
Phone (301) 223-6910
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Maccaferr i  solut ions 
for  r iver  t ra in ing 
works and erosion contro l
- Channel l in ings
- Bank protect ions
- Weirs
- Groynes

Most of  the towns and ci t ies we know today have 
developed in areas that have been inhabi ted 
f rom  ancient t imes. Meanders or is lands in r ivers 
have always been favour i te s i tes for  human 
habi tat ions in order to take advantage of  the 
avai labi l i ty  of  water and fert i le land for farming. 
Thus began a relat ionship between man and the 
r iver which has been developing ever s ince. With 

the increase in populat ion and the development of 
industry,  communicat ion routes were required for t rade 
and social  exchange. I t  is  d i ff icul t  today to ignore the 
problems of  f looding of  low ly ing areas and the need 
to protect  roads, rai lways or industr ia l  bui ld ings.
However,  we must not forget that  a natural  watercourse 
is a l iv ing ent i ty in cont inual  development that  should 
be protected, as far  as possible.

Italy

Italy - Actual situation

Italy
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For a wel l -balanced
design of  r iver  works

By ana lys ing  the  main  fac to rs  wh ich  are 
important in the maintenance of  a wel l -
balanced r iver habi tat ,  when looking at  i ts 
restorat ion,  i t  has to be choosen not only, 
which mater ia ls are to be used, but also 
to make a proper evaluat ion of  design 
methodologies. 
A natura l  r iver  course is  character ised  both 
f rom p lan and e levat ion and d ic ta ted by 
the need to  mainta in  env i ronmenta l  b io-
d ivers i ty.
Design hypothesis and technical  solut ions 
can be a common denominator and 
bioengineer ing should not be considered as 
a l is t  of  techniques but as a global  approach 
phi losophy.

This means that solut ions must relate to the 
problems, avoiding both technical  and ethical 
mistakes, and without excess, al l  wi th in a 
mult id iscipl inary approach where engineers, 
b io logists,  botanists and archi tects do not 
prevar icate each other.
The solut ion must:
-  supply the immediate required stabi l isat ion;
-  promote a posi t ive evolut ion (re-
natural isat ion) of  the new ecosystem created 
from the r iver t ra in ing works.

U.K. (photo David Barker  -  Edenbr idge U.K.)
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1. Habitat 1 =	 roots of Salix sp. covered with tufts  	
		  Cladophora Sp.;
2. Habitat 2 =	 si lt deposited on gabion protection;
3. Habitat 3 =	 neuston around the groynes;
4. Habitat 4 =	 stagnation point.

Microhabi tat  check schemat isat ion 
(Research on the envi ronmental 
effects by r ivers s ides wi th Gabion 
and Reno® mat t resses)- I ta ly  1993-
1994.

Italy -  Actual situation

Belgium

Belgium -  Actual situation
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A system of softwares
for hydraulic and
environmental design

The solut ions exposed in  the prev ious pages 
have to  be chosen on the bas is  o f  quant i ta t ive 
analys is  and not  on ly   qual i ta t ive or  subject ive 
ones.
This is the reason why our company has promoted 
laboratory, f ield and bibliographical researches, 
on the basis of which, a series of specif ic software 
have been created

MACRA
(By EHS Bologna - Italy)
The MACRA sof tware,  work ing in  an 
Autocad format ,  a l lows the engineer 
to  des ign the r iver  t ra in ing works in  a 
s t re tch of  r iver  under  the hypothes is 
o f  a  s teady f low,  tak ing in to  account 
the actua l  r iver  geometry,  roughness 
and f low normal ly  present  in  a  natura l 
watercourse. 

MACRA 1
The MACRA1/Bank Protect ion 
sof tware,  which uses a Windows  type 
s t ructure,  prov ides engineers wi th 
a  rap id  and eff ic ient  too l ,  w i th  which 
to  conduct  the s tab i l i ty  analys is  o f 
watercourses cross-sect ions wi th 
respect  to  both  water  f low and wave 
mot ion.

Geometrical alignment of
existing river bed

	 Curved sections

	 Straight line sections
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MACRA 2
The MACRA2 /  Weirs  sof tware 
was developed to  conduct 
hydraul ic
and s ta t ic  analys is  o f  gabion

MAQUA
MAQUA is  a  sof tware developed 
in  a  Windows format ,  suppor t ing 
the des ign of  r iver  t ra in ing 
works,  Env i ronmenta l  Impact 
Assessments (EIA)  and 
a l lowing for  the management  o f 
watercourses.  MAQUA’s purpose 
is  to  prov ide a model  for  the 
evaluat ion of  the env i ronmenta l 
va lue of  watercourses subjected 
to  in tervent ion.  Th is  program 
compares des ign a l ternat ives and 
se lects  the one shown to  preserve 
the in i t ia l  env i ronmenta l  va lue.
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Longi tudinal
st ructures
The term longi tudinal  structures is 
used to def ine structures wi th their 
length paral le l  to the r iver f low. These 
structures are of ten bui l t  on exist ing 
natural  banks and they usual ly extend 
for a considerable distance.
They are used for a var iety of 
purposes,
such as: 
-  eros ion  cont ro l 
-  cont ro l  o f  meander ings
-  conta inment  o f  the normal  f low 
channel 
-  f lood protect ion

Italy

Italy

Italy -  Actual situation
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Revetments
When an erosion process 
that does not affect  the 
global  stabi l i ty  creates s lope 
instabi l i ty,  then revetments can 
be a possible solut ion.
The choice of  the most  su i tab le 
type of  revetment  must  be made 
on the bas is  o f  a  compar ison 
between the act ing s t resses 
( in  terms of  shear  s t resses and 
not  on ly  water  ve loc i t ies)  and 
the serv iceabi l i ty  l imi ts  o f  the 
mater ia l  used.
The approach to  be cons idered 
must  a lways be made under 
the term of  B ioengineer ing, 
based on a combinat ion of 
l ive and iner t  mater ia ls  where 
the l imi ta t ions of  both must  be 
taken in to  cons iderat ion.

Brunei

Italy

Italy

Italy

Italy

Italy -  Actual situation
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Gabion gravi ty
structures

A bank s tab i l isat ion may invo lve 
the const ruct ion of  a  re ta in ing 
s t ructure that  should not  on ly 
e ffect  the natura l  f i l t ra t ion 
between the watercourse and the 
bank,  but  must  a lso guarantee the 
requi red consol idat ion.
Fur thermore,  the presence of 
subgrades and banks,  that  are 
normal ly  saturated or  which have 
unpredic tab le  eros ion phenomena, 
make the appl icat ion of  f lex ib le 
s t ructures a necess i ty.  They must 
be ab le to  wi thstand d i f ferent ia l 
set t lement  wi thout  loos ing the i r 
s t ructura l  in tegr i ty.
Gabion structures are the ideal 
solut ion on account of  their 
f lexibi l i ty,  natural  drainage 
capaci ty due to the stone f i l l ing, 
and high structural  resistance.

Italy

Italy

Italy Italy
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Maccaferri gabions are fabricated from 
high quality steel wire where long term 
durability is guaranteed by galvanising 
with a zinc/aluminium -MM alloy 
(Galfan®), that can be further protected 
by a polymeric coating and all of which 
comply with the highest international 
standards. 
The uti l isation of double twisted 

hexagonal mesh also guarantees high 
flexibil i ty and resistance, all adding to the 
main characteristics that make Maccaferri 
gabions and Reno® mattresses
the ideal solution for river
bank stabil ization. 

Italy Italy

Italy

Galfan® coating

Polymeric coating
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Gabion 
gravi ty  st ructures

A gabion apron extends hor izonta l ly 
in to  the bed so that  i t  ad justs  to 
poss ib le  scour ing thereby prov id ing 
an adequate foundat ion for  the 
protect ive s t ructures bu i l t  upon i t . 
A proper ly s ized  apron should 
extend hor izontal ly into the r iver 
bed beyond the vert ical  f ront  face of 
the protect ion by 1.5 to 2 t imes the 
maximum depth of  expected scour. 
This ensures that under maximum 
scour condi t ions,  the apron wi l l  fo ld 
down into the scour hole wi thout 
being too steep or al lowing the 
surface to take up a “qui l ted” or 
undulat ing prof i le.

Italy

U.K.
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The wal l   must be founded at  a level 
that  is  not affected by water scour 
problems.
General ly a direct  foundat ion of 
th is type is only advisable where 
the r iver bed mater ia l  is  un-
erodible or when i t  consists of 
sol id rock.
I t  is also appropriate in 
mountainous regions 
and especial ly in the 
wi lder torrents where 

Greece

Italy

Brazil

the heavy bed 
load could damage 

elements such as 
aprons protruding into 

the stream bed.
I t  is  not  a lways possible 

to bui ld the foundat ions of 
r iver bank improvements in 

the dry.
In these cases a plat form can be 

bui l t  of  dumped rock or cyl indr ical 
gabions, and the vert ical  port ion 
of  the protect ive structure  can 
be convenient ly bui l t  on top.
I f  the plat form is bui l t  of  loose 
rocks i t  is  part icular ly important to 
choose a rock s ize to ensure the 
stabi l i ty  of  the super-structure.

Mac River Trianing Works Canada.indd   14 4/30/2015   2:41:00 PM



14

Reinforced soi l  s t ructures

The development  o f  new technolog ies such as 
re in forced so i l  s t ructures us ing the combined 
s t rength of  the so i l  and the re in forc ing e lements 
has opened up new methods for  the s tab i l isat ion 
of  r iverbanks.  The double twis ted wi re  mesh 
Terramesh ® System (made wi th  po lymer coated 
Gal fan ® w i re)  has great ly  extended Maccaferr i ’s 
exper ience in  the f ie ld  o f  revetments and 
gabions.

The Terramesh® System are structures whose 
components are pre-determined and completely 
pre-assembled during the production phase. Each 
element has two main properties: the first is to 
reinforce soils, and the second is to stabil ise the 
face. The ordinary Terramesh® has an external face 
similar to stone fi l led gabions. 
The Green Terramesh® has a face l ined with a 
geomat that retains uncompacted vegetable soil.

Green
Terramesh®

Terramesh®

System

Italy
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Italy

Italy

Italy -  Actual situation
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Gabion Weirs
Gabion weirs are c lassi f ied in three 
types according to the shape of  their 
downstream face at  the centre of 
f low:
-  vert ical  weirs
-  stepped weirs
-  s loped weirs
The vert ical  weir  is  certainly the 
s implest  type, and i t  is  of ten used for 
smal l  weirs in a system control l ing a 
reach of  a stream.
Since this means that the gabion 
mesh is protected against  abrasion 
and impact by heavy bed mater ia l 
carr ied in spate condi t ions,  i t  is  a 

type recommended for t ra in ing 
works on mountain torrents.
In the design of  vert ical  weirs, 
maximum attent ion must be paid 
to the dissipat ion of  the k inet ic 
energy of  the cascade which is 
al lowed to scour the bed thus 
forming a pool .  Here the energy is 
dissipated in the cushion of  water 
and in the format ion of  a hydraul ic 
jump. 
A secondary weir  is  p laced at  the 
downstream end of  the pool  to 
control  the format ion of  the jump 
and to restr ict  the extension of 
the pool  downstream.
The lat ter  is  necessary to ensure
that the main structure is not
undermined. 

Italy

Italy

ItalyAustria
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Italy

Italy
Venezuela

Burkina Faso

Venezuela

Italy
Actual situation
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Gabion
Groynes
By “groynes” we mean a structure 
which protrudes into the river bed, 
with the aim of moving the f low away 
from the side of the river on which 
the groynes are built .
Gabion structures are suitable for 
every kind of groyne.
They can be subjected to strain 
wi thout losing their  effect iveness 
due to movement and they can 
conform to al l  var iat ions in r iver 
bed levels. 
They become an integral  part  of  the 
r iver bank and of  the r iverbed on 
which the gabions are bui l t .
In cases of  a wel l  bui l t  combinat ions 
of  gabion defences and groynes, 
the works are dest ined to disappear 
under the deposi t ion of  s i l ts  which 
wi l l  become further stabi l ised by 
plant colonisat ion.

Saudi Arabia

Brazil

Italy
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Italy

Italy

Italy

Malawi -  Actual situation
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