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Gabions have long become an established method of 
construction for retaining structures worldwide, providing 
economical and environmentally acceptable solutions.

These structures are generally designed as mass gravity walls with either 
stepped or flush faces depending upon the requirements of the engineer and 
the stability calculations.

This design guide has been prepared to assist competent structural and civil 
engineers and architects in the best practice of designing gabion retaining 
walls. Enviromesh offers all clients a desktop design and feasibility service using 
dedicated, in-house software. Our technical expertise is aimed at supporting 
those clients who require design engineering advice and equally importantly, 
guidance on how best to meet budgetary requirements for their projects. 

Conditions relating to this design guide
This design guide has been prepared by Cerana Limited trading as Enviromesh.

Copyright
The information, specifications and other supporting documentation 
included herein are the copyright of Enviromesh. No unauthorised copying or 
distribution of this document is permitted without the prior written permission 
of Enviromesh.

Limitations
Whilst every care has been undertaken in the preparation of this guide which is 
based on BS EN 1997-1:2004 and BS 8002:2015, it is the user’s responsibility to 
satisfy themselves that the information is correct.

Neil Holmes Sales and general enquiries 
Commercial Director Telephone: +44 (0)1782 692 310
Telephone: +44 (0)7725 244637 Fax: +44 (0)1782 692 318
Email: neil.holmes@enviro-mesh.com Email: enquiries@enviro-mesh.com

Andrew Fields Luke Fields
Technical Manager Design Engineer
Telephone: +44 (0)7425 621033 Telephone: +44 (0)7702 802689
Email: andy.fields@enviro-mesh.com Email: luke.fields@enviro-mesh.com

1.1 Gabion retaining walls

1.2 Conditions, copyright, limitations

SECTION 1  INTRODUCTION

Enviromesh designed, supplied and installed the above stepped-face gabion retaining wall at the Beacon Barracks MoD site in Stafford. For more information on this 
Case Study, please visit our website: enviro-mesh.com

Please get in touch for technical engineering support,  
product information and supply, and gabion installation services.
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The term ‘gabion’ refers to a modular containment system that enables rock, 
stone and nondegradable inert materials to be used as a construction material.

The modules, units or ‘cages’ as they are known, are formed from wire mesh 
fabric panels, jointed to form square, rectangular or trapezoidal shaped units. 
These units are part pre-assembled in the factory to form a flat-pack system.

These flat-pack units are supplied to the customer and formed into the final 
shaped module on site with the necessary lacing wire, helicals and / or ‘C’ rings 
as required. Each module has to be connected to adjacent modules to form a 
monolithic structure.

The types of mesh used, must be of a non ravelling type such as welded wire 
mesh or hexagonal woven wire mesh and provided with corrosion protection 
to suit the required exposure conditions.

The gabions are normally machine-filled in layers with the contractor picking 
the stone over by hand to reduce excessive voids. The exposed faces can be 
hand-packed to provide an appearance of a dry stone wall.

Although some structures are only machine-filled, this procedure is not 
normally recommended as it may give rise to a high void content which can 
result in deformation. For gabion structures to perform correctly, the quality of 
installation is of paramount importance.

1.3 What are gabions?

SECTION 1

Below left, an example of mixed gabion fill used to create a 
monolithic structure with visual impact - visit us online to 
read the full case study.

Below right, hexagonal woven mesh can be used as an 
alternative to bi-axial welded mesh in certain situations i.e. 
gabion mesh mattresses and slope protection netting.

Right, shows one of four stepped-faced gabion retaining 
walls installed at the Jaguar Land Rover (JLR) site near 
Kenilworth. The four granite-filled, Galfan coated welded 
mesh ‘wing-walls’ were completed in 2017 as part of a wider 
scheme to support a service tunnel running underneath JLR’s 
overpass and vehicle test-track.

The term ‘gabion’ refers to  
a modular containment  
system that enables rock,  
stone and nondegradable  
inert materials to be used  
as a construction material.
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GABION FORMED INTO A ‘BASKET’ ON SITE

GABION FLAT-PACKED
Bi-axial welded mesh gabions are manufactured from a 
square mesh, normally of opening size 75.0mm × 75.0mm 
where the longitudinal wires are welded to the cross wires at 
their intersection points.

This type of fabric manufacture, produces a dimensionally stable mesh. The 
mesh is produced in standard sheets which are then cut into the required 
panel sizes (and partially factory-connected) to form the flat pack unit. 

This is done by clipping the face, rear, side and diaphragms (partitioning panels) 
to the base panel so that they can rotate and be folded flat.

The lid may be clipped to the front or back panel or left loose dependant upon 
the unit size. Units can be manufactured in any multiple of the mesh size, but 
are normally supplied as standard sizes to the industry.

Welded mesh gabions can be readily modified on site by cutting the mesh 
back to the next transverse mesh wire. Welded mesh gabions are available in 
a number of wire diameters to suit the application or can be manufactured in 
a combination of mesh-wire specifications to provide economy in supply. The 
resultant gabions’ flexibility is dependant upon the choice of wire diameter.

Where two types of stone fill are required, additional loose panels can be 
supplied and fitted on site to separate the two types of fill materials. 

The mesh can be specified as either Galfan coated or Galfan coated with an 
external organic polymer powder (PVC) coating, as required by design.

Welded mesh gabions are available in a number 
of wire diameters to suit the application or can 
be manufactured in a combination of mesh-wire 
specifications to provide economy in supply.

For more information, please refer to Section 
3, Gabion specifications and detailing (see 
pages 23-47).

Bi-axial welded mesh

Nominal dimensions (x) and (y) 

Gabions: 75mm and Mattresses: 75mm

SECTION 1  INTRODUCTION

1.4 Bi-axial welded mesh gabions
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SECTION 1

Hexagonal woven mesh gabions are manufactured from 
a mesh that has a hexagonal opening which is formed by 
twisting pairs of wire together with one and a half turns 
(sometimes referred to as triple or double twist).

This type of mesh production is continuous. To form panels, the mesh is 
guillotined across the weave and the cut ends of the wire are wrapped around 
a heavier wire to form a selvedge end.

The unit is factory fabricated from one main panel which forms the front, base, 
rear and lid of the unit with additional panels connected to the base section of 
the main panel to form the diaphragm and end panels. 

Normally, dependant upon the manufacturer, the mesh orientation is either 
with the weave horizontally or with the weave vertically, on the vertical panels. 
The connection of the ends and diaphragm to the base is via a spiral wire or 
pairs of twisted wires, twisted together around the base mesh.

This type of mesh is flexible as it can articulate about the twists. It is normally 
manufactured from a 2.7mm wire diameter for gabions or 2.0mm wire diameter 
for mattresses. Wire coatings are either galvanised or Galfan coated. For more 
aggressive environments, an additional organic polymer powder (PVC) coating 
should be applied to a Galfan coated base wire.

The dimension between the twists is a nominal 80mm for gabions and 60mm 
for mattresses.

Hexagonal woven mesh is flexible as it can 
articulate about the twists. Wire coatings are 
either galvanised or Galfan coated, or Galfan 
coated with an additional PVC coating.

Hexagonal double-twist woven mesh

Nominal dimension (y) 

Gabions: 80mm and Mattresses: 60mm

1.5 Hexagonal woven mesh gabions

For more information, please refer to 
Section 3, Gabion specifications and 
detailing (see pages 23-47).

GABION FORMED INTO A ‘BASKET’ ON SITE

GABION FLAT-PACKED
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The design of a gabion retaining wall is based on the mass of the contained 
stone or rock being able to resist the disturbing forces due to soil and external 
loadings. The design does not consider the gabion mesh as contributing to the 
stability of the structure. The design code applicable to gabions is BS EN 1997-
1:2004 and BS 8002:2015.

In the design of the retaining structure, the principles are the same for 
both woven and welded mesh gabions. Where walls are subject to possible 
settlement, woven mesh gabions have more flexibility and therefore may be 
better suited to these situations. Where a high quality of visual appearance 
is needed, welded mesh gabions are better choice, providing the selection of 
mesh wire combinations is correct.

selecting the correct filling materials

The selection of rock or stone fill is very important, as the performance of a gabion structure is dependant upon its 
mass. Although the mass is the criteria for design, other factors to be considered are:

Stone types
Quarried stone which is normally angular, is the preferable fill 
as the interlock is very good.

Crushed concrete although angular, tends to become 
rounded. It does have greater interlock than rounded stones, 
therefore 4mm wire diameter in Galfan coated or 3.8mm wire 
diameter for PVC welded wire mesh should be specified.

Rounded stone has a smoother face and there-fore lower 
interlock potential, which can result in increased deformation 
of the unit’s face. A heavier mesh wire should be used to 
overcome this. Welded mesh gabions are manufactured from 
3, 4, or 5mm wire diameters for Galfan coated gabions and 
2.7mm or 3.8mm wire core diameters for PVC coated gabions. 
For rounded stone fills, welded wire mesh gabions should be 

specified in 4mm or 5mm wire diameters for Galfan coated or 
3.8mm wire diameter for PVC coated units.

Blocky stone or flat stone when machined-filled can result in large 
voids, which may result in settlements. Care should be taken when 
machine filling to minimise large voids.

Ideally, all gabions should be fair faced (hand packed on the 
exposed faces). Where the cost of quarried rock fill is high, the 
gabions can be filled with two types of fill: a quarried rock or block 
stone for the exposed face with a cheaper stone fill behind. To 
assist in the placement of different types of filling materials at the 
construction stage, an additional cell can be incorporated either 
during manufacture or additional panels supplied loose for fitting 
on site (normally set back 300mm from the face of the unit).

Grading of fill
Gabion fill is normally a graded fill of between 100 to 200mm in diameter with 
a nominal 6% of the stone being smaller or larger.

The grading can be tightened from 80mm to 150mm providing the control of 
the grading is good. Stones smaller than the mesh will not be contained by it.

The grading is important to ensure that voids within the gabions are minimised, 
otherwise settlements can occur.

Angularity of fill
The more angular the fill, the better the interlock, which in turn means there is 
less deformation of the face.

The selection of rock or stone fill is very important because the performance of 
gabion structures is dependant upon their mass. Ideally, all gabions should be fair 
faced (hand-packed on the exposed faces). 

1.6 Gabion filling materials: selection

SECTION 1  INTRODUCTION
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1.7 Gabion filling materials: swatches

RECYCLED BRICK AND CONCRETE

COBBLES

KENT RAGSTONE

IRONSTONE

HARD SANDSTONE

MENDIP LIMESTONE

LEICESTERSHIRE GRANITE

PORTLAND STONE

COTSWOLD STONE CARBONIFEROUS LIMESTONE

SLATE

SECTION 1

GRITSTONE

Disclaimer. Visual representations of the gabion stone in the swatches above are included as a guide only and as such are not guaranteed to be accurate. Enviromesh recommends all clients obtain stone samples prior to procurement to ensure the grade, type and colour 
meet the requirements for each installation. Stone is a natural occurring mineral and therefore colour variations may be evident in the finished structure.
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DESIGN PARAMETERS
Before undertaking a gabion wall design, the types of soil being retained and 
the sub-grade should be identified by a soil investigation survey to ascertain the 
correct parameters to use in design.

Gabion walls are designed with the drained soil parameters for the retained 
soils, but the undrained parameters can be considered for the computations 
for sliding (limitations on the cohesion values that can be taken for design will 
apply).

It is recommended that a granular material be laid as a foundation at a 
minimum depth of 0.1m × height of the structure with a maximum of 0.5m.

The design parameters for stability calculations are as follows:

 Granular materials  Soil friction angle and density

 Silty and Clayey materials  Plasticity index and density  
(correlations exist for assessing 
the drained soil friction angle with 
respect to the plasticity index).

TYPICAL SOIL FRICTION VALUES

Soil classification Phi value (degrees)

LOOSE COMPACT DENSE

Sand and Gravel 29 34 41

Medium Sand 27 31 36

Fine Sand 25 27 31

Fine Sand Silty, Sandy Silty 25 27 29

Chalk (remoulded) 30 to 34

(intact) 32 to 37

Glacial till 33 to 36

Oxford Clay (peak strength) 28

(residual strength) 13

Weald Clay (peak strength) 22

(residual strength) 9 to 15

Gault Clay (peak strength) 26

(residual strength) 22

London Clay (unweathered) (peak strength) 20 to 29

Weathered Clay (peak strength) 17 to 23

London Clay (unweathered) (residual strength) 9 to 17

London Clay (weathered) (residual strength) 10.5 to 22

Note
The above soil information is a guide only and does not negate the need for a proper soil investigation survey 
to be carried out.

1.8 Soil characteristics DESIGN PARAMETERS • TYPICAL SOIL FRICTION VALUES

SECTION 1  INTRODUCTION
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SECTION 1

Plasticity index % Phi value (degrees)

15 27

30 24

50 21

80 15

Interpret linearly for intermediate values.

CORRELATION OF PLASTICITY INDEX AND SOIL FRICTION ANGLE

CORRELATION OF PLASTICITY INDEX AND CBR TYPICAL DENSITIES OF SOILS

Soil type Plasticity index % CBR %

Heavy Clay >50 <2

40 to 49 2

30 to 39 2

Silty Clay 20 to 29 3

Sandy Clay 10 to19 4

Silt <10 1

Sand (poorly graded) Non Plastic 20

Sand (well graded) Non Plastic 40

Gravel (poorly graded) Non Plastic 40

Sandy Gravel (well graded) Non Plastic 60

Soil type Moist weight

LOOSE

(kN/m3)

DENSE

(kN/m3)

Gravels 16 18

Sand (well graded) 19 21

Sand (course or medium) 16.5 18.5

Sand (fine or silty) 17 19

Clay (soft) 17

Clay (firm) 18

Clay (stiff) 19

Clay (very stiff / hard) 20

Glacial Clay (stiff / hard) 21

Note
The above soil information is a guide only and does not negate the need for 
a proper soil investigation survey to be carried out.

1.8 Soil characteristics PLASTICITY INDEX • TYPICAL SOIL DENSITIES
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Design methods and analysis for determining the stability of gabion walls are 
based on BS EN 1997-1:2004 and BS 8002:2015. There are two conditions of 
design that have to be satisfied:

Condition 1: STR Limit State

Condition 2: GEO Limit State

Dependant on the condition, factors are applied as per the table below and 
applied as follows:

Combination 1: (A1 + M1 + R1)

Combination 2: (A2 + M2 + R1)

Both conditions must be satisfied.

Gabion walls typically form a trapezoidal-shaped structure, which is formed 
from a number of courses. The width of each course reduces as the wall height 
increases. The walls may be flush-faced or stepped as required by design or 
visual requirements, and are normally inclined at 6 degrees for 2.7mm or 3mm 
wire diameters and 6 or 10 degrees to the vertical for 3.8mm, 4.0mm or 5.0mm 
diameters. Gabion courses should not overhang greater than 150mm to the 
course below except where the structure is a stepped revetment.

1.9 Design methods and analysis

SECTION 1  INTRODUCTION

ACTIONS (A) MATERIALS (M) RESISTANCES (R)
Design 

combination Permanent Variable tan phi

weight 

density Bearing Sliding

unfavourable favourable unfavourable

1 1.35 1.00 1.50 1.00 1.00 1.00 1.00

2 1.00 1.00 1.30 1.25 1.00 1.00 1.00

TYPICAL DESIGN SECTION ONLY
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SECTION 1

Stability checks
Once the initial section has been determined, stability checks can be carried 
out. The provision for any superimposed surcharge loadings to the retained 
soil both in the construction stage and the permanent condition must be 
accounted for. 

Normally, a typical construction loading is taken as 10kN/m2 for retained 
soils with nominal inclinations. If unusual construction plant is to be used in 
the vicinity of the wall, then the superimposed loading should be increased 
accordingly.

Where the retaining wall height is large or is built within a slope or in clayey 
material, it may be necessary to carry out an overall slope stability check for a 
circular failure plane which passes beneath the structure in the soil strata.

Geometry Vertical wall height h m

Slope angle of the retained soil ε degrees

Soil parameters Soil friction angle – effective stress φ degrees

Density γ kN/m3

Loadings Surcharge po kN/m2

Allowable bearing pressure σ kN/m2

Data required for design

1.9 Design methods and analysis

Category of traffic areas Imposed Load (kN/m2)

Construction loading 10 (or as otherwise determined)

Footways and cycle tracks 5

HA Loading 10

45 units of HB Loading 20

30 units of HB Loading 12

For between 30 and 45 units of HB Loading, the value can be linearly interpolated.

Coulomb’s analysis
This is a mathematical analysis based on considering a coefficient of active 
thrust for the soil.

The method considers the soil parameters and the friction developed at the 
back of the wall and the angle of the retained slope. The analysis is limited 
to retained soil profiles which have a single grade, but more complex slopes 
can be considered by rationalising the complex surface to a single grade and 
applying a continuous surcharge to approximate the profile.

It can only consider a continuous single surcharge, but methods are available to 
deal with line or point loadings on the retained soil.

The provision for any 
superimposed surcharge 
loadings to the retained soil 
both in the construction stage 
and the permanent condition 
must be accounted for.
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SECTION 2  

Calculations and 
computations
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Forces acting on the wall
By considering the vector diagram of the forces 
on the wall based on Coulomb’s failure plane, 
the Active Thrust can be determined from the 
Coefficient of Active Thrust (ka).

Wall friction
The wall friction is taken into account in the 
stability computations as equal to phi for the 
backfill material. Where no geotextile is required 
or the rear face is stepped, the value of wall friction 
is taken as equal to phi of the backfill soil.

Where the rear face is flush the wall friction 
= 0.75 × phi of backfill soil. 

In both cases if the cut angle is greater than 45 degrees, use the soil friction 
angle of the retained soil and not the backfill in the above.

For the base, the frictional value is taken as 0.66 x unfactored phi of the 
founding soil.

The section can now be drawn and the forces that act on the wall are shown:

2.1 Active thrust calculations

SECTION 2
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Active thrust due to soil and surcharges are as follows:

Pa soil   = 0.5 × ka γ H Hi

Pa surcharge soil = po × ka × Hi

where  Pa soil  = active thrust due to soil
 Pa surcharge = active thrust due to imposed loadings 
 H  = vertical effective wall height at rear of wall
 Hi  = slope length of rear face of wall
 po  = surcharge loading above the wall

Total active thrust Pa

Pa = Pa soil + Pa surcharge

The active thrust due to the soil acts at one third the effective height of the 
wall and for the surcharge it acts at half the wall height. The resultant point of 
application of total active thrust above the toe of the wall can be calculated 
from:

dh = H / 3 [ (H + 3hs) / (H + 2hs) ]

dh = dh - bw × sin α

where bw = base width of gabion structure

 hs =  the equivalent height of soil equal to the surcharge 
     loading = po / γs

Resolve the active thrust Pa into its horizontal  
and vertical components, Ph and Pv respectively:

Ph = Pa × cos ( 90 - β + δ )

Pv = Pa × sin ( 90 - β + δ )

δ = wall friction (see page 15)

2.1 Active thrust calculations

SECTION 2  CALCULATIONS & COMPUTATIONS
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Weight of gabion structure

where  n  = number of courses
  uw  = width of each course
  ud  = depth of each unit

γd  = density of gabion fill weight
Wg  = weight of gabion structure

Correcting for the wall inclination α
  
Xg = xg cos α + yg sin α

where Xg  =  vertical height to the    
centre of gravity of the 
structure corrected for  
the inclination of the wall

 

 α  = inclination of the wall

Determining the centre of gravity of the gabion structure
To determine the centre of gravity of the gabion structure, area moments 
are taken about the toe of the wall. Sum the area moments of each gabion 
course about the toe of the wall. For walls with no inclination, determine area 
moments on the ‘x’ axis only. For inclined walls determine the area moments 
on both the ‘x’ and ‘y’ axis then correct for the wall inclination.

where  st  =  horizontal offset of centre of gravity of each course  
about the toe of the wall considering wall inclination  
= 0 degrees

  Xg  =  horizontal distance of the centre of gravity of the 
structure about the toe of the wall considering the  
wall inclination = 0 degrees

  hc  =  vertical height to the centre of gravity of each course 
from the toe of the wall considering wall inclination  
= 0 degrees

 Yg  =  vertical distance of the centre of gravity of the structure 
about the toe of the wall considering wall inclination = 0 
degrees

2.2 Gabion computations STRUCTURAL WEIGHT • CENTRE OF GRAVITY

SECTION 2
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Overturning stability
Overturning stability is the ratio of the disturbing 
moment (overturning moment) due to the 
horizontal component of the active thrust Ph and 
the restoring moments (moments of resistance) 
due to the mass of the wall, Wg and the vertical 
component of active thrust, Pv. 

Ph and Pv are determined from the combined 
active thrust; dh is the height above the toe of the 
wall to the point of application of the combined 
active thrust (see page 16).

Forces due to the wall

Mo ( moment of overturning )  = Ph × dh

Mr ( moment of resistance )  = Pv × bv + Wg × Xg

Fo ( Factor of Safety Overturning )  = Mr / Mo

where Fo = > 1.0

 bv =  horizontal distance from toe to point       
of application of active thrust Pa 

  = bw × cos α - dh soil / tan β

 bw  =  base width of gabion course under 
consideration

2.3 Gabion computations STABILITY CALCULATIONS

SECTION 2  CALCULATIONS & COMPUTATIONS
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Sliding stability
Sliding stability is the ratio of the forces resisting sliding (due to the mass of the 
gabions Wg and the vertical component of active thrust Pv) and the disturbing 
forces (due to the horizontal component of active thrust moment Ph) on the 
plane of sliding.

Bearing capacity
The loading on the founding soil must not exceed 
its allowable bearing capacity. The resultant load is 
normally eccentric to the centre of the base.

Good design practice is to equalise the toe and 
heel pressures as much as possible either by 
stepping the gabions or by the inclination of the 
wall, but do not exceed 6 degrees for lighter 
2.7mm or 3mm wire diameters or 10 degrees for 
heavier wire diameters.

e ( eccentricity of result on the base ) = B / 2 – ( Mr – Mo ) / N

where  e <= B / 6 (resultant must lie within the middle third of the base)

If the wall is founded on concrete then:

Σ ( bearing pressure on base ) = N / B ( 1+ 6e / B ) at the toe
Σ ( bearing pressure on base ) = N / B ( 1- 6e / B ) at the heel

If the wall is founded on a granular material then:

Σ ( bearing pressure on base ) = N / ( 1- 2e )

where  Σ ( bearing pressure on base ) <= allowable bearing capacity of the soil

2.3 Gabion computations STABILITY CALCULATIONS

SECTION 2

N ( normal force on plane of sliding ) = Wg + Σ Pv

T ( tangential force on plane of sliding ) = Σ Ph

Fs ( Factor of Safety Sliding ) = ( N cos α + T sin α ) tan φ des (founding soil) × 0.66
 ( T cos α - N sin α )

The value of friction to be taken between courses is based on 35 degrees from 
test results carried out for BBA certification.

where  Fs = > 1.0
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Design criteria
Gabion courses must not overhang the unit below by more than 150mm.

A design check must be carried out for each course. The frictional value of 
gabion to gabion interface is taken as 35 degrees.

If the bearing pressures exceed 150kN/m2 at any course, the gabion unit 
wire diameter should be increased for the face of the unit or the unit height 
reduced, or both.

 •  If the cut slope is 45 degrees or less, then the wall is designed  
on the factored retained backfill material.

 •  If the cut slope is greater than 45 degrees, the wall friction is based 
on the factored values of the existing soils.

Eccentricity (e) must fall within the mid third of the base width of the gabion.

The bearing pressures computed must be less than the allowable bearing 
capacity for the underlying soil. Step the face of the wall to reduce bearing 
pressures or use a wider founding gabion below to spread the bearing over a 
greater width (extension of the founding gabion should not exceed the height 
of the base unit).

Gabion fill material kN / cubic metre

Flint rejects and whole stone 14.5

Crushed concrete 15

Sandstone 15.5

Limestone 16

Granite 17

Basalt 18

Aggregate fill 16*

* geotextile lined units

Gabion densities
Below are the typical design densities for various 
types of gabion fill material:

2.4 Gabion computations DESIGN CRITERIA • GABION DENSITIES

SECTION 2  CALCULATIONS & COMPUTATIONS
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Where the retained surface profile is complex, Coulomb’s Analysis cannot 
be used unless it is rationalised to a single slope. The following method is an 
approximation of dealing with the complex condition.

Complex crest details
In the above diagram, the wall is subject to two surcharge loadings: po1 and 
po2, together with two slopes.

To evaluate this condition, the Coulomb failure plane is drawn until it intersects 
the free surface. A line is then drawn from the intersection to the rear of the 
wall at the crest. The angle this makes with the horizontal is then the value of 
the slope used in the analysis (ε equiv).

A line is then drawn parallel to the apex of the triangle above it and the 
perpendicular height (hs1) is measured. The perpendicular height / 2 is the 
equivalent surcharge due to the soil on the assumed slope. This surcharge is 
then calculated as shown right.

poassumed  = ( hs1 × soil density) / 2

podesign  = po1 + poassumed 
 or
 = po2 + poassumed

 (whichever is the greater)

2.5 Gabion computations COMPLEX CREST PROFILES

SECTION 2

21VOLUME ONE GABION RETAINING WALLS | MARCH 2019



SECTION 3

Specifications  
and detailing
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Overview
It is important to ensure that the correct specification is used for the gabions / mattresses. 

The following sheets give the specifications for:

BI-AXIAL WELDED MESH 

3.2 Gabion series 333, 444 and 555 . . . . . . .(Galfan coated: single wire diameter units) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . pages 24-25

3.2 Gabion series 3**, 4** and 5** . . . . . . .(Galfan coated: dual wire diameter units)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . pages 26-27

3.3 Gabion series P27, P38 . . . . . . . . . . . . . . .(PVC / Galfan coated: single wire diameter units)  . . . . . . . . . . . . . . . . . . . . . . . . . pages 28-29

3.3 Gabion series P2738 . . . . . . . . . . . . . . . . .(PVC / Galfan coated: dual wire diameter units). . . . . . . . . . . . . . . . . . . . . . . . . . . pages 30-31

3.4 Gabion series 344-D27 . . . . . . . . . . . . . . .(Galfan coated: dual wire diameter units)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . pages 32-33

HEXAGONAL WOVEN MESH 

3.5 Gabion series Z27  . . . . . . . . . . . . . . . . . . .(Zinc coated) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . pages 34-35

3.6 Gabion series P27  . . . . . . . . . . . . . . . . . . .(PVC / Galfan coated) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . pages 36-37

3.7 Mattress series P2  . . . . . . . . . . . . . . . . . . .(PVC / Galfan coated) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . pages 38-39

3.1 Introduction

Aesthetics
For schemes where visual appearance is not important, either woven or 
welded mesh gabions are acceptable. For prestige schemes where the visual 
appearance is particularly important, the preferred specification is the Gabion 
344-D27 system.

Environmental considerations
Where the gabions are subject to salt spray, saline 
water, acidic soils (out of range PH7 to 10) or 
brackish water, then PVC / Galfan coated gabions 
should be specified.

SECTION 3
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1. MATERIALS

The wire used in the manufacture of the gabions and installation accessories 
shall comply with the following:

Mesh Fabric
The mesh fabric shall be formed by electrically welding at each and every 
intersection, hard drawn steel line and cross wires into a dimensionally stable 
bi-axial square metric mesh of size 75mm × 75mm. 

Weld Strength
The weld strength shall be 75% of the minimum ultimate tensile strength of 
the wire. 

Wire Diameter
The nominal wire diameter for the mesh fabric shall be (select wire diameter 
3.0mm, 4.0mm, 5.0mm), all within the tolerances specified in BS EN 10218-
2:2012 and shall have a tensile strength that falls within a range of 540 to  
770 N/mm2.

Tensile strengths of less than 540 N/mm2 may result in increased deformation 
of the filled units and a reduction in weld strength shall not be permitted.

3.2 Bi-axial welded mesh gabions

SECTION 3  GABION SPECIFICATIONS & DETAILING

Lacing Wire
The lacing wire used for site assembly shall be of a nominal 2.2mm wire 
diameter in accordance with BS EN 10218-2:2012 and shall have a tensile 
strength that falls within a range of 350 to 550 N/mm2.

Helical Binders (where specified, not supplied as standard)
Full height helical binders for the vertical joints for gabion installation and 
assembly shall be of a nominal 3.0mm wire diameter in accordance with BS EN 
10218-2:2012 and shall have a minimum tensile strength of 350 N/mm2.

Preformed Corner Bracing Ties (where specified, not supplied as standard)
Preformed corner bracing ties are to be formed from a nominal 3.0mm wire 
diameter in accordance with BS EN 10218-2:2012 and shall have a minimum 
tensile strength of 350 N/mm2.

Corrosion Resistance
All wire used in the mesh fabric or accessories shall be Galfan coated (95%  
Zn / 5% Al) in accordance with BS EN 10244-2: 2009 (Class A).

ENVIROMESH GABION SERIES: 333, 444 and 555

SPECIFICATION GALFAN COATED, SINGLE WIRE DIAMETER UNITS

KEY FEATURES

•  Fabric type  
Bi-axial welded mesh

•  Tensile strength (wire) 
540 to 770 N/mm2

•  Weld strength 
75% of the minimum ultimate tensile strength 
of the wire

•  Site environment 
Suitable for C2, C3 and C4 environments2

The materials, manufacture and supply of this product shall comply with the requirements of BS EN 10223-8:2013. 
The supplier must confirm adherence to the specifications for materials and manufacturing requirements.

SPECIFIED MESH BI-AXIAL WELDED

Nominal dimensions (x) and (y) : Gabions, 75mm Mattresses, 75mm
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GABION SIZES
It should be noted that it is industry standard for gabions to be quoted as overall nominal 
sizes. Designation of sizes: length × width × height.

SITE ENVIRONMENT
1.  Suitable for C2, C3 and C4 environments.

2.  Evidence of relevant certificates of conformity with respect to wire strength, weld 
strength and coating weights used in the manufacture of the mesh fabric and wire 
products are to be issued upon request.

3.2 Bi-axial welded mesh gabions

SECTION 3

3. SUPPLY

Gabions are to be manufactured and/or supplied by: 
Enviromesh, Unit 4 Cartwright Industrial Estate,
Spring Garden Road, Longton, Staffordshire, ST3 2TE

Telephone  +44 (0)1782 692 310  Fax +44 (0)1782 692 318 
Email  enquiries@enviro-mesh.com
Online  www.enviro-mesh.com

ENVIROMESH GABION SERIES: 333, 444 and 555

SPECIFICATION GALFAN COATED, SINGLE WIRE DIAMETER UNITS

2. MANUFACTURE

Unit Formation
The gabion is to be formed from mesh panels 
such that the front, rear, ends and diaphragm 
panels are connected to the base panel with 
either Stainless Steel CL35 clips or Galfan coated 
CL50 ‘C’ rings at a maximum spacing of 225mm 
for all joints. This process must be undertaken in 
a factory-controlled environment. The lid may be 
supplied loose or fixed in the same manner to the 
rear or face panel. Diaphragm (partitioning panels) 
spacings should not exceed 1.050m on units 
orientated as stretchers and 1.65m orientated as 
headers.

Should units be required to be prefilled and 
lifted as opposed to filling in situ, additional 
clips, rings and mesh panels may be required. In 
such circumstances the manufacturer must be 
consulted prior to supply to ensure product is 
suitable for application.
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1. MATERIALS

The wire used in the manufacture of the gabions and installation accessories 
shall comply with the following:

Mesh Fabric
The mesh fabric shall be formed by electrically welding at each and every 
intersection, hard drawn steel line and cross wires into a dimensionally stable 
bi-axial square metric mesh of size 75mm × 75mm. 

Weld Strength
The weld strength shall be 75% of the minimum ultimate tensile strength of 
the wire. 

Wire Diameter
The nominal wire diameter for the mesh fabric shall be (select wire diameter 
3.0mm OR 4.0mm for the base, lid, ends, rear and diaphragm panels) and 
(select wire diameter 4.0mm OR 5.0mm for the front panel), all within the 
tolerances specified in BS EN 10218-2:2012 and shall have a tensile strength 
that falls within a range of 540 to 770 N/mm2. If required the rear panel can also 
be in a heavier wire diameter, this should be specified if required.

Tensile strengths of less than 540 N/mm2 may result in increased deformation 
of the filled units and a reduction in weld strength shall not be permitted.

3.2 Bi-axial welded mesh gabions

SECTION 3  GABION SPECIFICATIONS & DETAILING

ENVIROMESH GABION SERIES: 3**, 4** and 5**

SPECIFICATION GALFAN COATED, DUAL WIRE DIAMETER UNITS

Lacing Wire
The lacing wire used for site assembly shall be of a nominal 2.2mm wire 
diameter in accordance with BS EN 10218-2:2012 and shall have a tensile 
strength that falls within a range of 350 to 550 N/mm2.

Helical Binders (where specified, not supplied as standard)
Full height helical binders for the vertical joints for gabion installation and 
assembly shall be of a nominal 3.0mm wire diameter in accordance with BS EN 
10218-2:2012 and shall have a minimum tensile strength of 350 N/mm2.

Preformed Corner Bracing Ties (where specified, not supplied as standard)
Preformed corner bracing ties are to be formed from a nominal 3.0mm wire 
diameter in accordance with BS EN 10218-2:2012 and shall have a minimum 
tensile strength of 350 N/mm2.

Corrosion Resistance
All wire used in the mesh fabric or accessories shall be Galfan coated (95%  
Zn / 5% Al) in accordance with BS EN 10244-2:2009 (Class A).

KEY FEATURES

•  Fabric type  
Bi-axial welded mesh

•  Tensile strength (wire) 
540 to 770 N/mm2

•  Weld strength 
75% of the minimum ultimate tensile strength 
of the wire

•  Site environment 
Suitable for C2, C3 and C4 environments2

The materials, manufacture and supply of this product shall comply with the requirements of BS EN 10223-8:2013. 
The supplier must confirm adherence to the specifications for materials and manufacturing requirements.

SPECIFIED MESH BI-AXIAL WELDED

Nominal dimensions (x) and (y) : Gabions, 75mm Mattresses, 75mm

26ENVIROMESH DESIGN GUIDE SERIES



SECTION 3

3.2 Bi-axial welded mesh gabions

ENVIROMESH GABION SERIES: 3**, 4** and 5**

SPECIFICATION GALFAN COATED, DUAL WIRE DIAMETER UNITS

2. MANUFACTURE

Unit Formation
The gabion is to be formed from mesh panels 
such that the front, rear, ends and diaphragm 
panels are connected to the base panel with 
either Stainless Steel CL35 clips or Galfan coated 
CL50 ‘C’ rings at a maximum spacing of 225mm 
for all joints. This process must be undertaken in 
a factory-controlled environment. The lid may be 
supplied loose or fixed in the same manner to the 
rear or face panel. Diaphragm (partitioning panels) 
spacings should not exceed 1.050m on units 
orientated as stretchers and 1.65m orientated as 
headers.

Should units be required to be prefilled and 
lifted as opposed to filling in situ, additional 
clips, rings and mesh panels may be required. In 
such circumstances the manufacturer must be 
consulted prior to supply to ensure product is 
suitable for application.

3. SUPPLY

Gabions are to be manufactured and/or supplied by: 
Enviromesh, Unit 4 Cartwright Industrial Estate,
Spring Garden Road, Longton, Staffordshire, ST3 2TE

Telephone  +44 (0)1782 692 310  Fax +44 (0)1782 692 318 
Email  enquiries@enviro-mesh.com
Online  www.enviro-mesh.com

GABION SIZES
It should be noted that it is industry standard for gabions to be quoted as overall nominal 
sizes. Designation of sizes: length × width × height.

SITE ENVIRONMENT
1.  Suitable for C2, C3 and C4 environments.

2.  Evidence of relevant certificates of conformity with respect to wire strength, weld 
strength and coating weights used in the manufacture of the mesh fabric and wire 
products are to be issued upon request.
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1. MATERIALS

The wire used in the manufacture of the gabions and installation accessories 
shall comply with the following:

Mesh Fabric
The mesh fabric shall be formed by electrically welding at each and every 
intersection, hard drawn steel line and cross wires into a dimensionally stable 
bi-axial square metric mesh of size 75mm × 75mm. 

Weld Strength
The weld strength shall be 75% of the minimum ultimate tensile strength of 
the wire. 

Wire Diameter
The nominal wire diameter for the mesh fabric shall be (select wire diameter 
2.7mm OR 3.8mm), all within the tolerances specified in BS EN 10218-
2:2012 and shall have a tensile strength that falls within a range of 540 to  
770 N/mm2.

Tensile strengths of less than 540 N/mm2 may result in increased deformation 
of the filled units and a reduction in weld strength shall not be permitted.

3.3 Bi-axial welded mesh gabions

SECTION 3  GABION SPECIFICATIONS & DETAILING

The materials, manufacture and supply of this product shall comply with the requirements of BS EN 10223-8:2013. 
The supplier must confirm adherence to the specifications for materials and manufacturing requirements.

ENVIROMESH GABION SERIES: P27, P38

SPECIFICATION PVC/GALFAN COATED, SINGLE WIRE DIAMETER UNITS

Lacing Wire
The lacing wire used for site assembly shall be of a nominal 2.2mm wire 
diameter in accordance with BS EN 10218-2:2012 and shall have a tensile 
strength that falls within a range of 350 to 550 N/mm2.

Corrosion Resistance
All wire used in the mesh fabric or accessories shall be Galfan coated (95% 
Zn / 5% Al) in accordance with BS EN 10244-2:2009 (Class A). An additional 
nominal thickness is applied of 0.25mm grey, bonded, organic polymer 
powder (PVC) coating for the mesh fabric and a nominal 0.5mm grey, extruded 
organic polymer powder (PVC) coating for the lacing wire. This coating being in 
accordance with BS EN 10245-1:2011 and BS EN 10245-2:2011.

Abrasion Resistance
The abrasion test shall be performed according to the procedure described 
in EN 60229:2008 (cap. 4.1.2 and cap. 4.1.2.1) on metallic coated wire and on 
metallic coated wire with additional organic coating. The vertical force on the 

KEY FEATURES

•  Fabric type  
Bi-axial welded mesh

•  Tensile strength (wire) 
540 to 770 N/mm2

•  Weld strength 
75% of the minimum ultimate tensile strength 
of the wire

•  Site environment 
Suitable for C2, C3, C4 and  
C5 environments 2

SPECIFIED MESH BI-AXIAL WELDED

Nominal dimensions (x) and (y) : Gabions, 75mm Mattresses, 75mm
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GABION SIZES
It should be noted that it is industry standard for gabions to be quoted as overall nominal 
sizes. Designation of sizes: length × width × height.

SITE ENVIRONMENT
1.  Suitable for C2, C3, C4 and C5 environments.

2.  Evidence of relevant certificates of conformity with respect to wire strength, weld 
strength and coating weights used in the manufacture of the mesh fabric and wire 
products are to be issued upon request.

SECTION 3

3.3 Bi-axial welded mesh gabions

ENVIROMESH GABION SERIES: P27, P38

SPECIFICATION PVC/GALFAN COATED, SINGLE WIRE DIAMETER UNITS

steel angle shall be equal to 20 N. The abrasion 
test to be carried out for 50 cycles. Residual tensile 
breaking force of wire after abrasion test shall be 
measured in accordance with the procedure of 
ISO 16120-1 and ISO 16120-2.

2. MANUFACTURE

Unit Formation
The gabion is to be formed from mesh panels 
such that the front, rear, ends and diaphragm 
panels are connected to the base panel with 
either Stainless Steel CL35 clips or Stainless Steel 
CL50 ‘C’ rings at a maximum spacing of 225mm 
for all joints. This process must be undertaken in 
a factory-controlled environment. The lid may be 
supplied loose or fixed in the same manner to the 
rear or face panel. Diaphragm (partitioning panels) 
spacings should not exceed 1.050m on units 
orientated as stretchers and 1.65m orientated as 
headers.

Should units be required to be prefilled and 
lifted as opposed to filling in situ, additional 
clips, rings and mesh panels may be required. In 
such circumstances the manufacturer must be 
consulted prior to supply to ensure product is 
suitable for application.

3. SUPPLY

Gabions are to be manufactured and/or supplied by: 
Enviromesh, Unit 4 Cartwright Industrial Estate,
Spring Garden Road, Longton, Staffordshire, ST3 2TE

Telephone  +44 (0)1782 692 310  Fax +44 (0)1782 692 318 
Email  enquiries@enviro-mesh.com
Online  www.enviro-mesh.com
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1. MATERIALS

The wire used in the manufacture of the gabions and installation accessories 
shall comply with the following:

Mesh Fabric
The mesh fabric shall be formed by electrically welding at each and every 
intersection, hard drawn steel line and cross wires into a dimensionally stable 
bi-axial square metric mesh of size 75mm × 75mm. 

Weld Strength
The weld strength shall be 75% of the minimum ultimate tensile strength of 
the wire. 

Wire Diameter
The nominal wire diameter for the mesh fabric shall be 3.8mm for the face 
panel and 2.7mm for the base, rear, ends, diaphragm panels and lid, 
all within the tolerances specified in BS EN 10218-2:2012 and shall have 
a tensile strength that falls within a range of 540 to 770 N/mm2. If required 
the rear panel can also be in a heavier wire diameter, this should be specified  
if required.

Tensile strengths of less than 540 N/mm2 may result in increased deformation 
of the filled units and a reduction in weld strength shall not be permitted.

3.3 Bi-axial welded mesh gabions

SECTION 3  GABION SPECIFICATIONS & DETAILING

The materials, manufacture and supply of this product shall comply with the requirements of BS EN 10223-8:2013. 
The supplier must confirm adherence to the specifications for materials and manufacturing requirements.

ENVIROMESH GABION SERIES: P2738

SPECIFICATION PVC/GALFAN COATED, DUAL WIRE DIAMETER UNITS

Lacing Wire
The lacing wire used for site assembly shall be of a nominal 2.2mm wire 
diameter in accordance with BS EN 10218-2:2012 and shall have a tensile 
strength that falls within a range of 350 to 550 N/mm2.

Corrosion Resistance
All wire used in the mesh fabric or accessories shall be Galfan coated (95% 
Zn / 5% Al) in accordance with BS EN 10244-2:2009 (Class A). An additional 
nominal thickness is applied of 0.25mm grey, bonded, organic polymer 
powder (PVC) coating for the mesh fabric and a nominal 0.5mm grey, extruded 
organic polymer powder (PVC) coating for the lacing wire. This coating being in 
accordance with BS EN 10245-1:2011 and BS EN 10245-2:2011.

Abrasion Resistance
The abrasion test shall be performed according to the procedure described 
in EN 60229:2008 (cap. 4.1.2 and cap. 4.1.2.1) on metallic coated wire and on 
metallic coated wire with additional organic coating. The vertical force on the 

KEY FEATURES

•  Fabric type  
Bi-axial welded mesh

•  Tensile strength (wire) 
540 to 770 N/mm2

•  Weld strength 
75% of the minimum ultimate tensile strength 
of the wire

•  Site environment 
Suitable for C2, C3, C4 and  
C5 environments 2

SPECIFIED MESH BI-AXIAL WELDED

Nominal dimensions (x) and (y) : Gabions, 75mm Mattresses, 75mm
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steel angle shall be equal to 20 N. The abrasion 
test to be carried out for 50 cycles. Residual tensile 
breaking force of wire after abrasion test shall be 
measured in accordance with the procedure of 
ISO 16120-1 and ISO 16120-2.

2. MANUFACTURE

Unit Formation
The gabion is to be formed from mesh panels 
such that the front, rear, ends and diaphragm 
panels are connected to the base panel with 
either Stainless Steel CL35 clips or Stainless Steel 
CL50 ‘C’ rings at a maximum spacing of 225mm 
for all joints. This process must be undertaken in 
a factory-controlled environment. The lid may be 
supplied loose or fixed in the same manner to the 
rear or face panel. Diaphragm (partitioning panels) 
spacings should not exceed 1.050m on units 
orientated as stretchers and 1.65m orientated as 
headers.

3. SUPPLY

Gabions are to be manufactured and/or supplied by: 
Enviromesh, Unit 4 Cartwright Industrial Estate,
Spring Garden Road, Longton, Staffordshire, ST3 2TE

Telephone  +44 (0)1782 692 310  Fax +44 (0)1782 692 318 
Email  enquiries@enviro-mesh.com
Online  www.enviro-mesh.com

SECTION 3

3.3 Bi-axial welded mesh gabions

ENVIROMESH GABION SERIES: P2738

SPECIFICATION PVC/GALFAN COATED, DUAL WIRE DIAMETER UNITS

GABION SIZES
It should be noted that it is industry standard for gabions to be quoted as overall nominal 
sizes. Designation of sizes: length × width × height.

SITE ENVIRONMENT
1.   Suitable for C2, C3, C4 and C5 environments.

2.  Evidence of relevant certificates of conformity with respect to wire strength, weld 
strength and coating weights used in the manufacture of the mesh fabric and wire 
products are to be issued upon request.
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1. MATERIALS

The wire used in the manufacture of the gabions and installation accessories 
shall comply with the following:

Mesh Fabric
The mesh fabric shall be formed by electrically welding at each and every 
intersection, hard drawn steel line and cross wires into a dimensionally stable 
bi-axial square metric mesh of size 75mm × 75mm. 

Weld Strength
The weld strength shall be 75% of the minimum ultimate tensile strength of 
the wire. 

Wire Diameter
The nominal wire diameter for the mesh fabric shall be 3.0mm for the base, 
ends, diaphragm panels and lid on the uppermost unit and 4.0mm for the 
front and rear panels, all within the tolerances specified in BS EN 10218-
2:2012 and shall have a tensile strength that falls within a range of 540 to  
770 N/mm2.

Tensile strengths of less than 540 N/mm2 may result in increased deformation 
of the filled units and a reduction in weld strength shall not be permitted.

3.4 Bi-axial welded mesh gabions

SECTION 3  GABION SPECIFICATIONS & DETAILING

The materials, manufacture and supply of this product shall comply with the requirements of BS EN 10223-8:2013. 
The supplier must confirm adherence to the specifications for materials and manufacturing requirements.

ENVIROMESH GABION SERIES: 344-D27

SPECIFICATION GALFAN COATED, DUAL WIRE DIAMETER UNITS

Lacing Wire
The lacing wire used for site assembly shall be of a nominal 2.2mm wire 
diameter in accordance with BS EN 10218-2:2012 and shall have a tensile 
strength that falls within a range of 350 to 550 N/mm2.

Helical Binders (where specified, not supplied as standard)
Full height helical binders for the vertical joints for gabion installation and 
assembly shall be of a nominal 3.0mm wire diameter in accordance with BS EN 
10218-2:2012 and shall have a minimum tensile strength of 350 N/mm2.

Preformed Corner Bracing Ties (where specified, not supplied as standard)
Preformed corner bracing ties are to be formed from a nominal 3.0mm wire 
diameter in accordance with BS EN 10218-2:2012 and shall have a minimum 
tensile strength of 350 N/mm2.

Corrosion Resistance
All wire used in the mesh fabric or accessories shall be Galfan coated (95%  
Zn / 5% Al) in accordance with BS EN 10244-2:2009 (Class A).

KEY FEATURES

•  Fabric type  
Bi-axial welded mesh

•  Tensile strength (wire) 
540 to 770 N/mm2

•  Weld strength 
75% of the minimum ultimate tensile strength 
of the wire

•  Site environment 
Suitable for C2, C3 and C4 environments2

SPECIFIED MESH BI-AXIAL WELDED

Nominal dimensions (x) and (y) : Gabions, 75mm Mattresses, 75mm
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2. MANUFACTURE

Unit Formation
The gabion is to be formed from mesh panels 
such that the front, rear, ends and diaphragm 
panels are connected to the base panel with 
either Stainless Steel CL35 clips or Galfan coated 
CL50 ‘C’ rings at a maximum spacing of 225mm 
for all joints. This process must be undertaken in 
a factory-controlled environment. A lid is supplied 
loose or fixed in the same manner to the rear 
or face panel for the unit forming the top of the 
wall only, for all other courses the base of the 
unit is extended to form the lid of the unit below. 
Diaphragm (partitioning panels) spacings are 
normally at 0.675m centres but should not exceed 
1.050m on units orientated as stretchers and 
1.65m orientated as headers.

3. SUPPLY

Gabions are to be manufactured and/or supplied by: 
Enviromesh, Unit 4 Cartwright Industrial Estate,
Spring Garden Road, Longton, Staffordshire, ST3 2TE

Telephone  +44 (0)1782 692 310  Fax +44 (0)1782 692 318 
Email  enquiries@enviro-mesh.com
Online  www.enviro-mesh.com

SECTION 3

3.4 Bi-axial welded mesh gabions

ENVIROMESH GABION SERIES: 344-D27

SPECIFICATION GALFAN COATED, DUAL WIRE DIAMETER UNITS

GABION SIZES
It should be noted that it is industry standard for gabions to be quoted as overall nominal 
sizes. Designation of sizes: length × width × height.

SITE ENVIRONMENT
1.  Suitable for C2, C3 and C4 environments.

2.  Evidence of relevant certificates of conformity with respect to wire strength, weld 
strength and coating weights used in the manufacture of the mesh fabric and wire 
products are to be issued upon request.
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1. MATERIALS

The wire used in the manufacture of the gabions and installation accessories 
shall comply with the following:

Mesh Fabric
The mesh fabric shall be formed by twisting pairs of wires through one and 
a half turns to form a hexagonal flexible net pattern of nominal size 80mm × 
100mm. The end wires of the mesh panel are terminated by being wrapped 
around a heavy selvedge wire.

Wire Diameter
The nominal wire diameter for the mesh fabric shall be 2.70mm and  
3.40mm for the selvedge wire. All wire is in accordance with BS EN 10218-2:2012 and 
shall have a tensile strength that falls within a range of 350 to  550N/mm 2.

Lacing Wire
The lacing wire used for site assembly shall be of a nominal 2.2mm wire 
diameter in accordance with BS EN 10218-2:2012 and shall have a tensile 
strength that falls within a range of 350 to 550 N/mm2.

3.5 Hexagonal woven mesh gabions

SECTION 3  GABION SPECIFICATIONS & DETAILING

The materials, manufacture and supply of this product shall comply with the requirements of BS EN 10223-3:2013. 
The supplier must confirm adherence to the specifications for materials and manufacturing requirements.

ENVIROMESH GABION SERIES: Z27

SPECIFICATION ZINC COATED UNITS

Corrosion Resistance
All wire used in the gabion production or accessories shall be Zinc coated in 
accordance with BS EN 10244-2:2009 (Class A).

KEY FEATURES

•  Fabric type  
Hexagonal woven mesh

•  Tensile strength (wire) 
350 to 550 N/mm2

•  Site environment 
Suitable for C2 environments 2

SPECIFIED MESH DOUBLE TWIST WOVEN

Nominal dimension (y) : Gabions, 80mm
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SECTION 3

3.5 Hexagonal woven mesh gabions

ENVIROMESH GABION SERIES: Z27

SPECIFICATION ZINC COATED UNITS

2. MANUFACTURE

Unit Formation
The gabion is to be formed from mesh panels so 
that the front, rear, base and lid are formed from 
one continuous sheet, such that the front and rear 
faces have the mesh orientated vertically.

Diaphragms (partitioning panels) and end panels 
(all vertically orientated mesh) are connected 
to the base panel with full length lacing. This 
process must be undertaken in a factory-
controlled environment. Diaphragm (partitioning 
panel) spacings should not exceed 1.00m on 
units orientated as stretchers and 1.50m on 
those units orientated as headers. The supply of 
loose diaphragm panels for fitting on site is not 
acceptable.

3. SUPPLY

Gabions are to be manufactured and/or supplied by: 
Enviromesh, Unit 4 Cartwright Industrial Estate,
Spring Garden Road, Longton, Staffordshire, ST3 2TE

Telephone  +44 (0)1782 692 310  Fax +44 (0)1782 692 318 
Email  enquiries@enviro-mesh.com
Online  www.enviro-mesh.com

GABION SIZES
It should be noted that it is industry standard for gabions to be quoted as overall nominal 
sizes. Designation of sizes: length × width × height.

SITE ENVIRONMENT
1.  Suitable for C2 environments.

2.  Evidence of relevant certificates of conformity with respect to wire strength and coating 
weights used in the manufacture of the mesh fabric and wire products are to be issued 
upon request.
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1. MATERIALS

The wire used in the manufacture of the gabions and installation accessories 
shall comply with the following:

Mesh Fabric
The mesh fabric shall be formed by twisting pairs of wires through one and 
a half turns to form a hexagonal flexible net pattern of nominal size 80mm × 
100mm. The end wires of the mesh panel are terminated by being wrapped 
around a heavy selvedge wire.

Wire Diameter
The nominal wire diameter for the mesh fabric shall be 2.70mm and  
3.40mm for the selvedge wire. All wire is in accordance with BS EN 10218-2:2012 
and shall have a tensile strength that falls within a range of 350 to 550N/mm2.

Lacing Wire
The lacing wire used for site assembly shall be of a nominal 2.2mm wire 
diameter in accordance with BS EN 10218-2:2012 and shall have a tensile 
strength that falls within a range of 350 to 550 N/mm2.

3.6 Hexagonal woven mesh gabions

SECTION 3  GABION SPECIFICATIONS & DETAILING

The materials, manufacture and supply of this product shall comply with the requirements of BS EN 10223-3:2013. 
The supplier must confirm adherence to the specifications for materials and manufacturing requirements.

ENVIROMESH GABION SERIES: P27

SPECIFICATION PVC/GALFAN COATED UNITS

Corrosion Resistance
All wire used in the gabion production or accessories shall be Galfan coated 
(95% Zn / 5% Al) in accordance with BS EN 10244-2:2009 (Class A) with an 
additional grey, extruded organic polymer powder (PVC) coating of nominal 
0.5mm radial thickness. This organic polymer powder coating is in accordance 
with BS EN 10245-2:2011.

Abrasion Resistance
The abrasion test shall be performed according to the procedure described 
in EN 60229:2008 (cap. 4.1.2 and cap. 4.1.2.1) on metallic coated wire and 
on metallic coated wire with additional organic coating. The vertical force on 
the steel angle shall be equal to 20 N. The abrasion test to be carried out for 
50 cycles. Residual tensile breaking force of wire after abrasion test shall be 
measured in accordance with the procedure of ISO 16120-1 and ISO 16120-2.

KEY FEATURES

•  Fabric type  
Hexagonal woven mesh

•  Nominal mesh size  
80mm × 100mm

•  Tensile strength (wire) 
350 to 550 N/mm2

•  Site environment 
Suitable for C2, C3, C4 and  
C5 environments 2

SPECIFIED MESH DOUBLE TWIST WOVEN

Nominal dimension (y) : Gabions, 80mm
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SECTION 3

3.6 Hexagonal woven mesh gabions

ENVIROMESH GABION SERIES: P27

SPECIFICATION PVC/GALFAN COATED UNITS

2. MANUFACTURE

Unit Formation
The gabion is to be formed from mesh panels so 
that the front, rear, base and lid are formed from 
one continuous sheet, such that the front and rear 
faces have the mesh orientated vertically.

Diaphragms (partitioning panels) and end panels 
(all vertically orientated mesh) are connected 
to the base panel with full length lacing. This 
process must be undertaken in a factory-
controlled environment. Diaphragm (partitioning 
panel) spacings should not exceed 1.00m on 
units orientated as stretchers and 1.50m on 
those units orientated as headers. The supply of 
loose diaphragm panels for fitting on site is not 
acceptable.

3. SUPPLY

Gabions are to be manufactured and/or supplied by: 
Enviromesh, Unit 4 Cartwright Industrial Estate,
Spring Garden Road, Longton, Staffordshire, ST3 2TE

Telephone  +44 (0)1782 692 310  Fax +44 (0)1782 692 318 
Email  enquiries@enviro-mesh.com
Online  www.enviro-mesh.com

GABION SIZES
It should be noted that it is industry standard for gabions to be quoted as overall nominal 
sizes. Designation of sizes: length × width × height.

SITE ENVIRONMENT
1.  Suitable for C2, C3, C4 and C5 environments.

2.  Evidence of relevant certificates of conformity with respect to wire strength and coating 
weights used in the manufacture of the mesh fabric and wire products are to be issued 
upon request.
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1. MATERIALS

The wire used in the manufacture of the mattresses and installation accessories 
shall comply with the following:

Mesh Fabric
The mesh fabric shall be formed by twisting pairs of wires through one and 
a half turns to form a hexagonal flexible net pattern of nominal size 60mm × 
80mm. The end wires of the mesh panel are terminated by being wrapped 
around a heavy selvedge wire.

Wire Diameter
The nominal wire diameter for the mesh fabric shall be 2.00mm and  
2.40mm for the selvedge wire. All wire is in accordance with BS EN 10218-2:2012 
and shall have a tensile strength that falls within the range of 350 to 550N/mm2.

Lacing Wire
The lacing wire used for site assembly shall be of a nominal 2.2mm wire 
diameter in accordance with BS EN 10218-2:2012 and shall have a tensile 
strength that falls within a range of 350 to 550 N/mm2.

3.7 Hexagonal woven mesh mattresses

SECTION 3  MATTRESS SPECIFICATIONS & DETAILING

The materials, manufacture and supply of this product shall comply with the requirements of BS EN 10223-3:2013. 
The supplier must confirm adherence to the specifications for materials and manufacturing requirements.

ENVIROMESH MATTRESS SERIES: P2

SPECIFICATION PVC/GALFAN COATED UNITS

Corrosion Resistance
All wire used in the gabion production or accessories shall be Galfan coated 
(95% Zn / 5% Al) in accordance with BS EN 10244-2:2009 (Class A) with an 
additional grey, extruded organic polymer powder (PVC) coating of nominal 
0.5mm radial thickness. This organic polymer powder coating is in accordance 
with BS EN 10245-2:2011.

Abrasion Resistance
The abrasion test shall be performed according to the procedure described 
in EN 60229:2008 (cap. 4.1.2 and cap. 4.1.2.1) on metallic coated wire and 
on metallic coated wire with additional organic coating. The vertical force on 
the steel angle shall be equal to 20 N. The abrasion test to be carried out for 
50 cycles. Residual tensile breaking force of wire after abrasion test shall be 
measured in accordance with the procedure of ISO 16120-1 and ISO 16120-2.

KEY FEATURES

•  Fabric type  
Hexagonal woven mesh

•  Nominal mesh size  
60mm × 80mm

•  Tensile strength (wire) 
350 to 550 N/mm2

•  Site environment 
Suitable for C2, C3, C4 and  
C5 environments 2

SPECIFIED MESH DOUBLE TWIST WOVEN

Nominal dimension (y) : Mattresses, 60mm
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3.7 Hexagonal woven mesh mattresses

ENVIROMESH MATTRESS SERIES: P2

SPECIFICATION PVC/GALFAN COATED UNITS

SECTION 3

2. MANUFACTURE

Unit Formation
The mattress is to be formed from the mesh panels 
such that the ends and base are formed from 
one continuous sheet. Diaphragms (partitioning 
panels) and side panels are connected to the base 
panel with full length lacing. Diaphragm spacings 
should not exceed 1.00m along the length of 
the units. This process must be undertaken in a 
factory controlled environment.

3. SUPPLY

Mattresses are to be manufactured and/or supplied by: 
Enviromesh, Unit 4 Cartwright Industrial Estate,
Spring Garden Road, Longton, Staffordshire, ST3 2TE

Telephone  +44 (0)1782 692 310  Fax +44 (0)1782 692 318 
Email  enquiries@enviro-mesh.com
Online  www.enviro-mesh.com

MATTRESS SIZES
It should be noted that it is industry standard for mattresses to be quoted as overall 
nominal sizes. Designation of sizes: length × width × height.

SITE ENVIRONMENT
1.  Suitable for C2, C3, C4 and C5 environments.

2.  Evidence of relevant certificates of conformity with respect to wire strength and coating 
weights used in the manufacture of the mesh fabric and wire products are to be issued 
upon request.

39VOLUME ONE GABION RETAINING WALLS | MARCH 2019



Bi-axial welded mesh gabions (mesh aperture 75mm × 75mm)
It should be noted that it is industry standard for gabions to be quoted as 
overall nominal sizes. The actual gabion sizing is dependant upon the physical 
mesh configuration (i.e. multiples of the mesh aperture dimensions).

Designation of sizes: length × width × height

Standard Units Standard Units Standard Units

LENGTH (mm) WIDTH (mm) HEIGHT (mm)

675 450 150

975 675 225

2025 975 300

- 1350 450

- 1500 675

- 1650 975

Note: Non-standard sizes are available in multiples of 75mm on request

Hexagonal woven mesh gabions and mattresses
It should be noted that it is industry standard for gabions to be quoted as 
overall nominal sizes.

Designation of sizes: Gabions and gabion mattresses

GABIONS GABION MATTRESSES

Mesh aperture 80mm × 100mm Mesh aperture 60mm × 80mm

Standard Units (metres) Standard Units (metres)

1.0 × 1.0 × 0.5 3.0 × 2.0 × 0.17 and 2.0 × 2.0 × 0.17

1.0 × 1.0 × 1.0 3.0 × 2.0 × 0.30 and 2.0 × 2.0 × 0.30

1.5 × 1.0 × 0.5

1.5 × 1.0 × 1.0

2.0 × 1.0 × 0.5

2.0 × 1.0 × 1.0

height

width
length

Bi-axial welded mesh gabion basket

Shown here in its assembled form, ready for  
material filling, following delivery to site.

Hexagonal woven mesh gabion basket  
and mattress

Shown here in their assembled forms, ready for material 
filling, following delivery to site.

Lid

Base

3.8 Gabion and mattress sizes

SECTION 3  GABION SPECIFICATIONS & DETAILING
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SECTION 3

1. FORMING CURVES USING GABIONS

Gabions act as monolithic structures, therefore when forming curves there 
should be no gaps between adjoining units. To achieve a continuous structure, 
leave one end down and fix the adjacent gabion to the rear vertical of the 
gabion for inside curves or the front vertical for outside curves. Then rotate the 

3.9 Gabion design notes IMPORTANT FACTORS IN THE DESIGN & CONSTRUCTION OF GABION STRUCTURES

adjacent unit to overlap, cut the mesh to suit and connect the units together. 
To achieve a reasonable curve formed of chords, selection of non-standard unit 
lengths may be required.

•  Curves are formed by a series of chords using 
standard gabion units. 

•  Dependant upon the radii of the curve, the 
selected unit length will influence  the tightness 
of the face to a curve. 

©  Copyright Cerana Limited 2015  
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SECTION 3  GABION SPECIFICATIONS & DETAILING

3.9 Gabion design notes IMPORTANT FACTORS IN THE DESIGN & CONSTRUCTION OF GABION STRUCTURES

2.  GABION STRUCTURES ADJACENT TO BUILDING 
FOUNDATIONS/FOOTINGS

Gabion structures are flexible by nature, therefore stone filled gabions should 
not be used within a 45 degree spread of footings. In situations where the 
proximity to a buildings’ foundation is unavoidable, a dual filled unit can be 
used below the 45 degree spread as long as the rearmost cell is filled with 
mass concrete (A). Where the gabion wall structure is stone filled, this should 
be positioned outside of the building foundation’s 45 degree load spread (B).

Acceptable solution using mass concrete (A)
Where the lined rear cell of the gabion unit is filled  
with mass concrete below the 45 degree spread.  
An additional land drain is to be provided to the  
rear of the wall.

Acceptable solution by proximity (B)
Where the 45 degree load spread from the building 
foundations does not intersect the gabion structure.

Unacceptable solution
Here the 45 degree load  
spread from the building  
foundations intersect the 
stone filled gabion structure.
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3.9 Gabion design notes IMPORTANT FACTORS IN THE DESIGN & CONSTRUCTION OF GABION STRUCTURES

©  Copyright Cerana Limited 2015  

  Drawings reproduced within this guide are the copyright of Cerana Limited. No unauthorised copying is permitted without the prior permission 
of Cerana Limited. Design and specifications of gabions and associated materials are limited to materials sourced from Cerana Limited.

SECTION 3

3. FENCING OR PEDESTRIAN BARRIERS 

Fencing or pedestrian barriers can be sited within the gabion structure 
providing it is located within the mid point of the top course or to the rear half of 
the unit. The posts are set within a vertical socket sleeve installed in the gabion, 
with the stone fill well packed around the sleeve. The post is then concreted 
into the sleeve. The design must consider horizontal pedestrian loadings and/
or wind loadings as required.
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SECTION 3  GABION SPECIFICATIONS & DETAILING

3.9 Gabion design notes IMPORTANT FACTORS IN THE DESIGN & CONSTRUCTION OF GABION STRUCTURES

4. TOP OF WALL ALIGNMENT

Where there are level changes at the top of the wall this can be accommo-
dated by a stepping arrangement. However in some instances, the top of the 
wall is required to be set to the grade. The mesh can be cut down in increments 
of 75mm to suit the grade and a loose lid attached. 

If the depth of the cut gabion is less than 150mm, then select a gabion of 
reduced height on the course below and place another gabion above it so that 
the minimum depth of the gabion fill is greater than 150mm.

An alternative method is to attach a capping gabion normally 225mm or 
300mm in height within the top basket and set this to the required grade.

End section detail showing how a top of wall gradient can be accommodated using a welded 
mesh gabion retaining wall construction and laced lid to cut profile. The design required a 
permanent structure to form part of a balustrade to an external stairway.

A. LACED LID TO CUT PROFILE
 Suitable for 1-in-1 to 1-in-5 gradients

FINAL PROFILE (A)
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3.9 Gabion design notes IMPORTANT FACTORS IN THE DESIGN & CONSTRUCTION OF GABION STRUCTURES

SECTION 3

B. STEPPED PROFILE C. INSET GABION PROFILE
 Suitable for the majority of gradients  Suitable for the majority of gradients

FINAL PROFILE (B) FINAL PROFILE (C)
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SECTION 3  GABION SPECIFICATIONS & DETAILING

3.9 Gabion design notes IMPORTANT FACTORS IN THE DESIGN & CONSTRUCTION OF GABION STRUCTURES

5. VEHICLE BARRIERS

Under no circumstances should gabions be used as a means to resist impacts 
caused by vehicles. Furthermore, vehicle barriers should not be sited within 
gabion units. 

Where a vehicle barrier is required, it should be sited a minimum of 0.5m 
behind the gabion, or alternatively the barrier may be bolted to a reinforced 
concrete capping beam on top of the gabion.

7. FOUNDATION PREPARATION

Foundation preparation is important as gabion alignment follows the level 
of the foundation undulations and it is difficult to correct within the gabion 
structure. Foundations to gabions are normally compacted Class 6F5 material 
0.1m × the height of the structure, or may be concrete depending on design. 

For freestanding walls that are constructed adjacent to buildings, a concrete 
foundation is recommended. In all cases any local soft areas are to be replaced 
with Class 6F5 material.

6. GEOTEXTILES

Geotextile membranes should be placed both 
behind and below the gabion structure. Where  the 
foundation is concrete, the geotextile membrane 
is only required behind the structure.

The test-track view of a vehicle barrier and its proximity to the gabion structure 
installed at Jaguar Land Rover (see also page 5). The clear space behind the 
barrier should be a minimum of 0.5 metres. 

Above, left, shows the initial stage of the siting and positioning of gabion mesh baskets over a non-woven, needle-punched, geotextile membrane. If the foundation is not formed from 
concrete, then a geotextile membrane will be required both below and behind the structure. In the photo, above right, a minimum 300mm thick 6F5 compacted foundation was 
prepared beneath the structure to ensure good alignment and integrity throughout the length of the wall.
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3.9 Gabion design notes IMPORTANT FACTORS IN THE DESIGN & CONSTRUCTION OF GABION STRUCTURES

SECTION 3

8. COMPACTION OF BACKFILLS

The maximum weight of compaction plant to be used within 2m of the structure is as follows:

 Vibratory roller  maximum dead weight 1300kg/m width, maximum total mass 1000kg
 Vibrating plate maximum total mass 1000kg
 Vibro tamper maximum total mass 75kg

9.  SERVICES OR DRAINAGE PIPES THROUGH GABION STRUCTURES

Services passing through structures should be set into a sleeve or a gabion box-out so that if settlements 
do occur, they do not load the services. For drainage pipes a flexible joint should be provided immediately 
behind the structure.

The gabion stucture here was being used to retain both soil and site groundworks as well as 
providing a clean, uniform finish to the edge of an adjacent footpath. The Class 6N backfill 
was laid in 300mm layers, then rolled and compacted.

Above left, illustrates how ‘piped services’ can be incorporated into a gabion structure. This solution, which is normally used to accommodate drainage and utility service 
supplies, ensures good access post-completion, but critically ensures that settlements do not compromise the services concerned. Where fencing needs to be installed along 
the top edge of the gabion structure, vertical ‘sockets’ can be integrated into the wall, as shown above right.
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For more information or to discuss your next project 

Telephone +44 (0)1782 692 310  

Email  enquiries@enviro-mesh.com

Fax   +44 (0) 1782 692 318

Post Unit 4 Cartwright Industrial Estate, Spring Garden Road, Longton, Staffordshire, ST3 2TE,  United Kingdom


