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1 Introduction 

 

This document has been prepared by MLM Consulting Engineers Limited 
(MLMCEL) and sets out the design requirements for the rock stabilisation works at 
the Carlyon Bay Development. 
 
The document should be read in conjunction with the Cliff Stability assessment 
report (ref. 615888-REP-ENV-03-005O, October 2014), which provides details of 
ground and slope conditions, photographs etc. 
 
This document forms part of the cliff stabilisation work, required to discharge 
Planning Condition 42 of the outline part of the planning permission relating to 
the proposed residential development at Carlyon Bay, St Austell. 
 
Condition 42 specifically requests details of the proposed cliff stabilisation works 
required as part of the development of the site and methodology to be adopted 
on site. 
 
This document provides a robust assessment of the extent of stabilisation works 
required within the Outline area of the application, with a detailed description of 
the types of stabilisation works to be adopted and a methodology for 
implementation on site. 
 
It is intended to carry out a more detailed appraisal of the cliff based on a 
detailed topographic survey which is currently in progress.  This will enable the 
actual works to be more closely focused on the worst affected areas with the 
expectation that the total extent of works needed will be less than is shown here.  
It is not anticipated that stabilisation methods other than those described here 
will be required.   
 
The proposed development masterplan at the time of writing and location of the 
cliff is presented on drawings 615888-DWG-ENV-03-001O and 002O. 
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2 Slope Stabilisation Proposals 

 

2.1 General 

 

The basic requirement of the stabilisation works is to minimise as far as practical 
or to reduce to an acceptable level the risk of rock/soil debris from falling, 
bouncing or sliding onto the development site from the cliff above. 
 
The measures proposed are largely based on the use of the following:- 
 
• Debris walls and fences 
• Passive netting and spot bolts –non structural 
• High tensile netting and bolts/anchors – structural 
• Matting, soil nails, hydroseeding 
• Scaling of loose debris and removal of unstable vegetation. 
• Vegetation establishment 
 
The proposed stabilisation works are presented on drawings 615888-DWG-ENV-
03-005O to 007O and summarised below: 
 
Table 2.1 Proposed Stabilisation Measures 

Ref. Chainage Stabilisation Measures 

Crinnis 

4 
210m to 430m Densely vegetated and no stabilisation 

required. 

5 430m to 450m Existing rock netting, no further works required 

6 

450m to 515m • Controlled removal of localised areas where 
failure present 

• Scaling of debris from cliffs 
• Open bottom rock netting and structural rock 

bolts 
• Top of netting tied into cliff using anchors 
• Debris fence 

7 
515m to 775m No stabilisation required but fence 

recommended prohibiting access to toe of 
slope. 

Shorthorn 

11 

1060m to 1375m • Scaling of debris from cliffs 
• Active high tensile structural rock netting 

and bolts to stabilise area 
• Top of netting tied into cliff using anchors 

12 

1375m to 1425m 
(Shorthorn/ 
Polgaver 
Promontory) 
 

• Controlled removal of localised areas where 
failure is likely 

• Scaling of debris from cliffs 
 
Further assessment of this area may be 
required given to size of the block and whether 
this will require more extensive scaling of the 
promontory to stabilise it 

Polgaver 

13 

1425m to 1950m 
 

No development is planned for this area and as 
such stabilisation of the cliff is not warranted. 
 
Fencing should be installed, with warning signs, 
which would be designed both to restrict access 
and to prevent debris exiting the Cordon 
Sanitaire. 

 

 
Further details on the netting are discussed in the following sections. 
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2.2 High Tensile Netting 

 
2.2.1 Description 

 
Active systems are those which are designed to stabilise slopes so that the rock 
or soil does not have to move in order for the stabilisation system to generate 
restraint.  Therefore it is expected that, in the case of netting systems, the 
netting exerts some form of stabilising force onto the slope material. 
 
2.2.2 Maintenance 

 
One of the principal benefits of the high tensile netting system is that it should 
not require maintenance under normal circumstances.  Although loose material 
may build up in small hollows, it should be safely retained and not need 
removing.  
 
It is possible that surface deterioration over the medium term may result in a loss 
of tension in the netting and a re-tensioning programme will improve the 
condition of the slope.  Provided the rock anchorages have been installed in 
suitable hollows, re-tensioning should be a relatively straightforward process.  
However, reference should be made to the original design before defining re-
tensioning loads.  
 
Additional rock anchorages can be installed should the slope deteriorate to such 
an extent that the original design requires enhancing.  Generally it should be 
possible to carry this out without removing any of the existing mesh and 
anchorages.  
 
Table 2.2 presents an example of an inspection and maintenance programme for 
high tensile mesh systems.  
 
Table 2.2 High tensile mesh inspection and maintenance programme. 

Period   Inspection   Possible maintenance or  

enhancement activity  

After first year and 
then at 2 year 
intervals 
 

Visual examination for loose 
areas, broken sections or failed 
rock anchorages  

None anticipated.  
 
Replace broken sections, install 
additional anchorages in 
appropriate areas 

10 years Abseil inspection.  
 
Check residual tension in 
netting 

Re-tensioning of netting if 
required. 

20 years   Abseil inspection  
 
Check residual tension in 
netting 
 
Examine for corrosion of 
netting and  
anchorages  

Re-tensioning of netting if 
required. 
 
Replace any corroded netting. 
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2.3 Passive Non-Stressed Netting 

 
Passive systems are those that allow movement of the rock or soil before the 
reactive forces are generated by the system.  This may involve a system that 
retains the material (a retention system) or one that allows the soil or rock to fall 
or slide in a manner that does not endanger infrastructure or personnel.  This is 
referred to as a containment system. 
 
2.3.1 Close Netted Face 
 
A close netted face is one where the netting is pinned against the face and as a 
consequence it is not expected that any significant rockfall will travel down the 
slope to the toe.  This would usually be applied to reasonably uniform slopes.  It 
is likely that debris will trickle down to deposit small quantities at the toe.   
 
When this system is used consideration must be given to the maintenance 
requirements and the need to periodically release trapped material which is 
overloading the netting and rock dowels.  Therefore, whilst installation is 
relatively straightforward, it should only be adopted when the expectation of a 
rockfall or rockslide is low. 
 
2.3.2 Open Base Loose Netting 
 
Open base loose netting is the simplest form of netting, which can be used on 
slopes where there is sufficient space at the toe for any anticipated rockfall to 
accumulate without endangering personnel or damaging infrastructure. 
 
The netting should be configured to direct any rockfall to the toe of the slope, 
reduce the velocity of the rockfall and any tendency to kick away from the slope 
face during its descent.  The slope topography will influence the decision as to 
whether intermediate anchorages are appropriate to fulfil the basic requirements.  
 
2.3.3 Closed Base Loose Netting 
 
Closed base loose netting can be used where there is limited room at the toe of 
the slope to contain material.  This system can be engineered to a greater extent 
than the other two options in that given a defined quantity of slipped material, 
the forces in the supporting netting and cables can be derived for a given slope 
geometry.   
 
This system can be adopted for rock and debris slopes of all angles and is also 
appropriate for soil slopes where the likely slip volumes can be predicted.  Where 
the area at the toe of the cliff is limited the system is beneficial in giving greater 
reliability and relative ease of maintenance when compared with the close netted 
face. 
 
2.3.4 Maintenance 
 
The purpose of a passive system is to contain loose material and some debris will 
accumulate in locations that will be dependent on the selected netting option.  
 
Maintenance should be considered on two levels.  Firstly, maintenance involving 
the removal of slipped material when there is sufficient material to suggest that 
further failures will result in damage or failure of the netting system.  Secondly, 
maintenance when there has been some damage to the netting system and its 
components or when life expired components require replacement.  
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Inspection of the system should be carried out on a regular basis.  Whilst monthly 
inspections for a high risk slope may be applicable, less frequent inspections may 
be appropriate for lower risk slopes. 
 
Exceptional removal of material may be required as a result of significant slips or 
where the netting system has been damaged.  
 
The removal of debris can present considerable difficulties and risks to the 
Contractor undertaking these works.  When the system is retaining large 
quantities of material it is likely that there will be considerable tension in the 
netting, cables, anchorages and associated components.  For small quantities of 
material the provision of turnbuckles at 30 metre centres should aid the de-
tensioning of horizontal cables and allow the release of the debris down to the toe 
of the slope.  This will vary between the various systems and it may be necessary 
to release mid-height anchorages on the close netted face system to allow debris 
to drop down the face and a risk assessment and methodology will be required to 
enable this to be carried out safely.  
 
For the open base system it is possible that the debris can be removed without 
any effect on the netting whilst the closed base system will require the bottom 
horizontal cables to be released as a minimum.  
 
When there is a large quantity of material it is likely that the material cannot be 
released by loosening various cables and components.  In this case the material 
should be released by cutting the tying clips or wires between the netting panels 
and releasing material in a controlled manner.  Similarly the lap joint at the 
bottom cable can be released.  If this is not possible the netting can be cut just 
above the bulge of slipped material to allow the material to be released.  This 
should be done one panel at a time.  However, a particular risk assessment and 
methodology should be developed for each condition and the outline methods 
described above should only be used as a guide.  
 
Table 2.3 summarises a typical maintenance regime which can be used as a 
basis.  
 
Table 2.3 Typical Maintenance Regime 

Period Inspection Possible maintenance or 

enhancement activity 

Monthly Visual examination from toe of 
slope for debris build up 

None anticipated.  
Report any debris build up.  
Arrange for further inspection if 
necessary  
 

1 year Visual inspection of netting and 
components from toe of slope. 
Pre-inspection for planned 
maintenance  
 

Any repairs identified 
 

1 year (or 
less 
frequent)  
 

Planned maintenance Planned maintenance to remove 
annual debris build up and minor 
repairs if required.  
 

10 years   Abseil inspection of netting and 
components.  
Check for corrosion at anchor 
heads.  
 

Possible local repairs to netting 
damaged by vegetation etc.  
Removal of destructive vegetation.  
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Period Inspection Possible maintenance or 

enhancement activity 

Unplanned Special examination  Removal of unexpected debris build up 
and repairs as required. 
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3 Specification 

 
3.1 Rockfall Protection Netting and Associated Rock Bolts 

 

The specification for both passive non structural and active high tensile structural 
netting should be read in conjunction with the following drawings: 
 

 615888-DWG-ENV-03-008: Passive Open Base Loose Netting System 
 615888-DWG-ENV-03-009: Passive Close Netting System 
 615888-DWG-ENV-03-010: Passive Netting Standard Details Sheet 1 
 615888-DWG-ENV-03-011: Passive Netting Standard Details Sheet 2 
 615888-DWG-ENV-03-012: High Tensile Netting System 
 615888-DWG-ENV-03-013: High Tensile Netting Standard Details 
 615888-DWG-ENV-03-014: Rock Bolts/Dowels General Arrangement 
 615888-DWG-ENV-03-015: Rock Bolts (Active) Details 
 
 3.1.1 High Tensile Netting 

 
The active high tensile structural netting system is presented on drawing ref. 
615888-DWG-ENV-03-012 and 013. 
 
The rockfall protection netting shall be formed of a galvanised double twist 
construction, such as GeoBrugg Deltax, having sufficient durability to retain its 
integrity for a minimum period of 30 years, and shall have a minimum working 
tensile strength of 15kN/m2.  A plastic coating may be included, if required to 
meet the performance criteria.   
 
The netting shall extend over the full vertical height of the face of the cliff. 
 
Each panel or netting should be overlapped at least 250mm and bound together 
with wire of same strength as the mesh.  Alternative connection systems, using 
specific connection clips, can be considered following approval from MLMCEL. 
 
The netting shall be permanently anchored as follows:- 

 
• At the top of a slope using a method to be determined by the Contractor and 

included in their Method Statement.  It is anticipated that the method shall 
include an appropriate system of rock bolts, or hook dowels possibly in 
combination with a tensioned wire rope.   

 
• To the rock face by rock bolts of minimum length 2.0m grouted over their full 

length, and installed at typically 5.0m centres on a rectangular grid. 
 

The bolts shall be 20 - 25mm diameter bar, which shall be installed such that it is 
approximately normal to the rock face.  In order to ensure that the bearing plates 
are installed flush to the slope face, without inducing excessive bending stresses 
in the anchor, plates shall include a semi-spherical seating unit.  The grout shall 
conform with the minimum requirements set out in BS8081.  

 
The netting shall be connected to the rock bolts by appropriate proprietary plates. 
 
In order to ensure lateral continuity of cover to any face, the individual panels of 
netting shall be bound together using galvanised binding wire.  The binding wire 
is subject to the same performance requirements as the mesh. 
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The rock bolt system, including the head assembly, shall be corrosion protected 
such that it is compatible with a design life of 120 years. 
 
Where the rock is overlain by overburden and rock which is highly weathered or 
worse, the netting shall be extended over the full face of the deposits and 
anchored or soil nailed at 1.50 centres.   
 
The Contractor shall submit for the approval of the Engineer, a written Method 
Statement detailing the proposed materials and the installation procedure. 
 
The Contractor shall submit daily records to the Engineer which shall include 
location of rock bolts or other fixing method on face and at slope crest, area and 
location of netting placed, methods and plant utilised, labour present etc. 

 
3.1.2 Passive Open bottom/Close Netting 

 
The passive non structural netting system is presented on drawing ref. 615888-
DWG-ENV-03-008 and 009. 
 
The rockfall protection netting shall be formed of a galvanised double twist 
construction such as GeoBrugg Deltax having sufficient durability to retain its 
integrity for a minimum period of 30 years, and shall have a minimum working 
tensile strength of 15 kN/m2.  A plastic coating may be included, if required to 
meet the performance criteria.  Mesh diameter should be 2mm for free hanging 
and 3mm for fixed. 
 
The netting shall extend over the full vertical height of the face of the cliff. 
 
Each panel or netting should be overlapped at least 250mm and bound together 
with wire of same strength as the mesh.  Alternative connection systems, using 
specific connection clips, can be considered following approval from MLMCEL. 
 
The netting shall be permanently anchored as follows:- 

 
• At the top of a slope using a method to be determined by the Contractor and 

included in their Method Statement.  It is anticipated that the method shall 
include an appropriate system of rock bolts, or hook dowels possibly in 
combination with a tensioned wire rope.   

 
• To the rock face by rock bolts of minimum length 2.0m grouted over their full 

length, and installed at typically 5.0m centres on a rectangular grid.  The 
spacing of bolts will be determined by the designer and Contractor based on 
slope conditions.  It should be noted that the netting and bolts are not 
designed to hold the rock slopes in compression.  The contractor shall 
propose within his Method Statement an appropriate system for either 
securing the lower portions of the netting such that release of fallen blocks is 
possible on a periodic basis or leaving part of the netting free such that it 
permits falling blocks to pass directly into the area behind the debris walls. 

 
The bolts shall be 20 - 25mm diameter bar, which shall be installed such that it is 
approximately normal to the rock face.  In order to ensure that the bearing plates 
are installed flush to the slope face, without inducing excessive bending stresses 
in the anchor, plates shall include a semi-spherical seating unit.  The grout shall 
conform with the minimum requirements set out in BS8081.  
 
The netting shall be connected to the rock bolts by appropriate proprietary plates. 
In order to ensure lateral continuity of cover to any face, the individual panels of 
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netting shall be bound together using galvanised binding wire.  The binding wire 
is subject to the same performance requirements as the mesh. 
 
The rock bolt system, including the head assembly, shall be corrosion protected 
such that it is compatible with a design life of 120 years. 
 
Where the rock is overlain by overburden and rock which is highly weathered or 
worse, the netting shall be extended over the full face of the deposits and 
anchored or soil nailed at 1.50 centres or other appropriate centre determined by 
the contractor, but agreed by MLMCEL.   
 
The Contractor shall submit for the approval of the Engineer, a written Method 
Statement detailing the proposed materials and the installation procedure. 
 
The Contractor shall submit daily records to the Engineer which shall include 
location of rock bolts or other fixing method on face and at slope crest, area and 
location of netting placed, methods and plant utilised, labour present etc. 
 
3.2 Soil Reinforcement 

 
In order to limit ongoing erosion and instability of the superficial deposits and 
highly to completely weathered slate at the top of the slope which are cut at 
gradients of typically 50º i.e. 1(v) to 0.85(h), anchors or nails are required to be 
installed at 1.50m centres on a rectangular grid, in addition to the netting 
detailed in sections 3.1 and 3.2.  The anchorages shall be drilled into competent 
rock material so that the fixed anchor length lies wholly within the rock and is of 
minimum length 2.00m.  The materials, corrosion protection, installation 
procedures and testing shall comply, in every aspect, with the requirements of 
BS8081. 
 
The anchors which are to be inclined at an angle of 40º to the horizontal or at an 
angle determined by the contractor, but agreed by MLMCEL, comprises a 20mm 
diameter bar and the working load on each anchor shall be 18kN.  In order to 
ensure that the bearing plates are installed flush to the slope face, without 
inducing excessive bending stresses in the anchor, plates shall include a semi-
spherical seating unit. 
 
The hole shall be supported through any unstable ground by the use of a 
temporary casing, which shall be withdrawn during grouting of the free anchor 
length. 
 
On completion of drilling, a water test shall be carried out in each hole by filling 
with clean water and recording any fall in water level.  Holes shall be considered 
watertight if the loss at atmospheric pressure is less than 1.0 litre per minute.  
Where loss of water exceeds this level, the hole shall be pre-grouted using a 
suitable cement grout mix(es) to seal fissures.  On completion of grouting the 
hole shall be re-drilled and water tested again.  Following a successful test the 
hole shall be blown clear of water with compressed air before installing the 
reinforcing element. 
 
The Contractor may propose any proprietary type of soil nailing anchorage system 
with permanent corrosion protection for the approval of MLMCEL, the installations 
complying with the manufacturer’s instructions, and performing satisfactorily in 
any ground conditions to be encountered. 
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The Contractor shall submit, for approval by MLMCEL, a written Method 
Statement detailing all aspects of the proposed installation procedures; plant and 
equipment specifications; access, materials and storage; drilling and pre-
grouting; grout mixing and pumping; face preparation; hole cleaning; bar 
preparation and homing; post-grouting; permanent corrosion protection; 
calibrations; stressing; load/deformation behaviour; finishing; quality control 
records and supervision.  Calculations and sale drawings shall be submitted as 
appropriate. 
 
The Contractor shall demonstrate to MLMCEL, at a location to be agreed, that the 
proposed procedure for installation is satisfactory and in accordance with the 
requirements of BS8081 before proceeding with the installation of the permanent 
anchors. 
 
Acceptance tests shall be carried out on selected permanent anchors.  They shall 
be tested to a proof load of 1.5 times the working load as directed by the 
Engineer. 
 
Where cement grout forms a component of the corrosion protection system only 
sulphate resisting Portland cement complying with BS4027 shall be used. 
 
Acceptance of any anchor shall require the installation has been carried out in 
accordance with the Contractor’s Method Statement with particular regard to the 
corrosion protection and load; extension behaviour.  Any anchor that fails to meet 
these criteria shall be replaced by a new installation located at a position to be 
agreed with the MLMCEL. 
 
The Contractor shall submit detailed daily records as required by BS8081 for all 
drilling, water testing, grouting, installation and stressing to the engineer in a 
format to be agreed. 
 

3.3 Slope Protection Matting 

 
In order to protect the upper weathered soil slopes, or lower scree slopes, from 
the process of erosion particularly during times of heavy precipitation, a 
biodegradable open mesh mat woven from 100% jute yarn or other suitable 
product shall be placed directly on to the soil surface and below the rock netting. 
 
The contractor should indicate the maximum slope angle where these products 
will be effective. 
 
Matting may be a biodegradable jute yarn or similar biodegradable product or a 
permanent no biodegradable matting such as Tensar Matt or other similar 
product. 
 
Matting should be chosen such that it can be hydroseeded and vegetation growth 
established quickly. 
 
It must also be suitable for the soil and slope conditions. 
 
It is anticipated that for steeper slopes a matting with a small pore size will be 
used to assist in soil retention. 
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The matting shall be laid in accordance with the manufacturer’s directions and 
with the following general procedures: 

 
• The surface of the slope shall be inspected prior to placement of the matting 

in order to remove, push into the soil or break down any coarse impediments 
to the successful installation such as clods of soil and rock. 

 
• The top end of the matting shall be buried in a 150mm deep narrow trench 

and/or it shall be secured by staples installed at 300mm centres.  On 
completion the trench shall be backfilled and the soil tamped firmly in place. 

 
• The matting shall be laid down the slope from the trench ensuring that it lies 

smoothly but loosely on the surface without tension.  The matting shall be 
fixed longitudinally with staples at centres not exceeding 1000mm and 
laterally at 300mm centres or other approved fixed solution. 

 
• Where the slope is of such length that more than one length of matting is 

required, the top layer shall overlap the bottom layer by at least 500mm.  
The bottom end of the upper sheet shall be folded under by at least 150mm 
prior to securing with staples. 

 
• Vertical overlaps between adjacent sheets shall be at least 100mm and the 

overlap shall be securely stapled in place to ensure that it is in intimate 
contact with the soil throughout. 

 
• Prior to securing the lower end of the matting, it shall be turned under itself 

by at least 150mm. 
 
• The outside edges of the matting shall be covered with loose soil to allow for 

smooth water flow. 
 
• On completion the matting shall be inspected to ensure that any clods of soil 

or similar impediments which may hold the matting off the ground are 
crushed or pushed into the soil.  In the case of depressions in the soil surface 
where the matting is not in intimate contact with the ground, a staple shall be 
inserted at the point. 

 
Hydroseeding of the protected slopes shall not be carried out until after 
completion of the placement of the matting and then only when directed by the 
Engineer. 

 
3.4 Debris Fencing/Walls 

 
 These are not designed to absorb impacts from large blocks.  They are a passive 

defence measure designed to prevent minor debris from falling or bouncing 
beyond a specific distance from the cliff toe.  Typically they will be positioned at 
the base of the passive open base system, or along the Cordon Sanitaire, where 
no netting is proposed. 

 
 Fencing is to be hexagonal galvanised metal mesh either chainlink or weldmesh 

supported by metal stanchions at maximum 4 – 5m centres. 
 
 For aesthetical purposes they are to be PVC coated, wire is to be 2mm diameter 

with a 25mm – 45mm mesh aperture. 
 

Stanchions can be fixed to the debris wall itself or on separate foundations. 
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Contractors are to be responsible for type of fencing adopted, stanchion locations 
etc.  A full method statement must support the proposal. 

 
3.5 Hydroseeding 

 
The application of hydroseed to specified areas is to be carried out by a specialist 
sub contractor using appropriate plant and equipment to provide complete 
coverage of the area specified. 
 
Hydroseeding should be undertaken at appropriate times of the year to ensure 
maximum coverage and establishment. 
 
The hydroseed slurry should comprise of appropriate mulch, fertiliser and binder 
suitable for the soil and site conditions.  Choice of seed must be compatible with 
local flora and of suitable type for the site conditions. 
 
3.6 Scaling 

 
Where required rock faces requiring netting are to be scaled using hand removal 
techniques via roped access or platforms.  No use of breakers or drilling 
equipment will be required unless there are specific reasons to do so, such as 
health and safety of workers. 
 
Scaling will include removal of obviously loose hand sized blocks.  
 
The Contractor should provide records including plans of areas of removal and 
volumes and should also provide details of any larger blocks that may require 
removal or stabilisation.  
 
There is currently no specific requirement to dispose of removal material off site.  
 
The Contractor should allow for liaison with the Client and/or Principal Contractor 
regarding use or disposal of rock debris.  
 
3.7 Removal of Vegetation 

 

No vegetation is specifically required to be removed as part of the stabilisation 
works.  
 
Some trimming and cutting back of shrubs and bushes at the top of the slopes 
will be permitted to facilitate roped access and to allow fixing of netting at the top 
of the slope.  
 
On the rock faces, vegetation is to remain and there should be no removal of 
shrubs, bushes or trees. Limited trimming of bushes may be permitted to 
facilitate installations.  
 
Where there are extensive areas of bush or shrubs preventing the installation of 
netting, these areas should be left unnetted. 
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4 Typical Methodology for Rock Netting and Bolts 

 

4.1 General 

 
The Contractor will be responsible for the preparation of a method statement and 
health and safety plan for undertaking the rock stabilisation works.  Typically, 
however the following procedures are adopting when installing rock netting and 
bolts. 

 

4.2 Access and Egress 

 

Access to the area requiring stabilisation will be gained from either the crest or 
toe of the cliff areas as deemed necessary. 
 
All access and face work will be undertaken utilising Industrial Roped Access as 
detailed in Rock Solutions Safe Working Practices. 
 
4.3 Preparation of Slope 

 
The slope must be suitably prepared before the rock netting and bolts are put in 
place.  This will include as a minimum the following:  
 
4.3.1 Rock Scaling 
 

Light rock scaling, if required will be undertaken using hand held tools such as pry 
bars and picks. 
 
The area directly below rock scaling operations will be deemed a no go area 
marked with a visible barrier & patrolled by the contractors personnel. 
 
All arisings to be disposed of according to the Clients requirements. 
 
4.3.2 Vegetation Clearance 

 

Vegetation to be removed to facilitate installation of rock retention netting will be 
undertaken by an appointed Contractor and under the supervision and guidance 
of the Ecological Clerk of Works. 
 
Vegetation clearance may be required to facilitate access to the area requiring 
rock stabilisation, and along the crest of the cliff section to anchor the netting. 
 
It is assumed that the vegetation clearance will be undertaken utilising hand held 
power saws, brush cutters and hedge trimmers, as well as hand held bow saws 
slashers. 
 
All arisings will be chipped and disposed of in accordance with the Clients 
requirements. 
 
4.4 Stake Out Area 

 
Good marking of all points of importance for the operation facilitates the 
execution and provides a good overview at all times.  
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Typical items to be marked out include: 
 
• Boundaries  
• Corner points  
• Sheets (mesh) delineation  
• Nails, numbered for subsequent protocolling  
• Rope anchors (in combination with boundary ropes)  
 
During stake-out, care must be taken that the distances between nails as stated 
in the specification are adhered to and above all not generally exceeded.  The 
distances between nails are based on the dimensioning and stability proofs for the 
system, taking into account the prevailing subsoil circumstances and slope 
gradients.  
 
In slopes to be protected, adaptations to the actually prevailing circumstances are 
often required, in which case the designer must be informed without delay. 
 
4.5 Rock Bolt Installation – Drilling 

 
All rockbolts will be installed utilising hand held pneumatic rotary percussive drills 
to form 42mm holes to accept min. 25mmØ x 2000mm Galvanised rock bolts.  
Dry drilling processes operating with air flushing are to be preferred.  Water or 
direct mortar flushing are the exceptions and must be agreed up with site 
management and client.  
 
The nails should be installed flat to the horizontal line but at maximum 15° from 
perpendicular to the slope surface.  
 
4.6 Rock Bolt Installation  

 
For centering purposes, the main nails must be provided with spacers in the 
boreholes. 
 
Rock bolts to be installed at approximate 4m centres along the crest and toe of 
the mesh areas.  
 
If fissures are to be expected (resulting in loss of grout), the nails must be lined 
with a suitable fabric bag. 
 
The grout is prepared with a grout pump with mixing container.  To guarantee 
filling of the borehole, a plastic tube (lance) is inserted along the anchor right to 
the bottom of the borehole.  The grout is pumped through this tube so that the 
borehole is filled from the bottom outwards.  The lance is steadily withdrawn as 
the hole is filled.  
 
For main nails:  Filling from the bottom of the borehole with infiltration hose  
For short nails:  Pre-filling of the hole is admissible 
 
Once the grout is in place, the rockbolt is installed. 
 
The nail head must be recessed in a dell (approx. 10 - 30cm).  The nail's thread 
must be laid bare and cleaned.  By tightening the nut or by means of a hydraulic 
press it is possible to press the spike plate and thereby the mesh tightly onto or 
slightly into the ground.  The objective of pre-stressing the slope stabilization 
system is to press the mesh as tightly as possible onto the substrate to be 
stabilized.  At the location of the boundary nails the dells do not have to be 
excavated so that the installation of the boundary ropes is more favourable. 
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4.7 Rock Fall Netting Installation 

 
The standard width of a roll of rock netting (e.g. DELTEX) is 68kg, and is 3.5m 
wide and 30m long. 
 
The mesh is cut into lengths and pulled up the profile with an overlap at both the 
toe and the crest to accept a return of mesh over the wire rope.  
 
The mesh is secured utilising hand placed mesh clips on the vertical joints and 
mesh clips at 100mm centres at the vertical edges. 
 
All fixings supplied by mesh manufacturer and fixed to recommended specification 
Mesh to be fastened to horizontal 13mm dia. cables with fixing clips at the crest 
and toe. 
 
It is generally recommended to reinforce the edge areas of the mesh with 
boundary ropes.  The boundary ropes are secured to rope anchors located on the 
side and tensioned against these.  
 
In case of irregular edges there may be a need under certain circumstances for 
short or driven nails.  These serve to tension the mesh to the ground as tightly as 
possible everywhere and to secure the edges in the best possible way 
 
4.8 Positioning of Plates 

 
On positioning of the spike plates, care must be taken that the spike plates fit 
well between the individual meshes and that they are firmly pressed into the 
ground.  This ensures that both mesh and plate are optimally pressed to or 
against the ground to enable a correct transmission of the forces.  
 
Thereby, the neighbouring mesh panels needs to be laterally attached to each 
other and installed in a tight manner at first before the spike plates are going to 
be installed and actively pressed against the surface.  If necessary, the grout 
column in the nail head area needs to be removed accordingly to enable a proper 
tensioning of the system.  
 
During the tightening of the nut, individual wires could get stuck in the thread of 
the nail.  In this case, the nut has to be loosened again trying to push the wire 
further against the subsoil afterwards. 
 
It is important that the spike plates are applied correctly.  This means the plates 
need to be positioned horizontally that a maximum of high tensile steel wires of 
the mesh can be covered.  
 
If a spike plate is positioned in the area of a hollow, care must be taken so the 
spikes are engaged in the individual meshes evenly and in the best possible way. 
  
If, due to the local topography, the mesh cannot be pressed firmly onto the 
ground, the nails should be set as far as possible at a right angle to the mesh 
surface, so that the spike plates are more or less parallel to the mesh without 
provoking a one-sided strain on the mesh. 
 
By tightening the nut or with the aid of a hydraulic press, the spike plate and 
thereby the mesh are firmly pressed onto the ground and the mesh is tensioned.  
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4.9 Existing Trees 

 

It is possible to integrate trees into the rock stabilisation system.  A cut out of the 
mat panel is sized accordingly to the tree trunk.  The cut out is carried out after 
laying of the mesh panels so the panel is open to the side and it is possible to lay 
it around the tree.  The two mesh panels are connected with connection clips.  
 
4.10 Validation of Works 

 
An inspection should be undertaken on the completion of the works to ensure the 
rock stabilisation works have been completed as per the specification. 
 
As a minimum the following should be checked: 
 
Construction components 

 

• The nails are correctly placed and grouted.  
• The positions of the nails are adapted to the local topography in the best 

possible manner and the maximum admissible distances between nails are 
complied with the design.  

• Nails must be placed in low spots whenever possible.  
• Auxiliary nails are placed where necessary in order to tension the mesh as 

much as possible onto the surface.  
• The nails are allowed to protrude by maximum approx. 20 - 25 cm.  
• The system's spike plates are installed correctly (horizontal alignment).  
• The system's spike plates are actively pressed onto the mesh and the 

substrate without bottoming on the nail itself due to e.g. a thread cut too 
short.  

• The mesh is tensioned onto the surface to the best possible extent.  
• The mesh sheets are fully connected without interruptions with the connection 

clips.  
• Openings in the mesh e.g. for trees, adaptations to components etc. are 

correctly closed.  
• The boundary terminations are of a neat execution and the mesh is correctly 

fastened to the boundary ropes.  
• The boundary ropes are installed tightly and laterally tensioned against rope 

anchors whenever possible.  
• There is no evidence of unconformities (damaged/defective system).  
 
Slope  

 
• The system covers the critical area of the slope adequately 
• Any drainage measures immediately above the protected slope and in the 

slope itself are of correct execution.  
• Any observed outflows of water must be recorded in a protocol. If indicated, 

suitable supplementary work must be carried out to collect the arising water 
and to drain it away in a controlled manner.  

• If any signs of erosion are already evident, they must be recorded.  
• Any more substantial movements between the nails must be recorded.  
• Any fracture lines above the top boundary must be recorded. 
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4.11 Maintenance and Periodic Inspections 

 

No maintenance as such is required if the slope stabilization system was correctly 
laid out and put in place and if suitable measures were taken against the 
problems of water outflows and erosion.  
 
Certain weathering and loosening processes are possible, however, since a 
protected slope is also exposed to the influences of the environment, as such it 
may become necessary to remove any fine material which has been washed to 
the foot of the slope or rippled there.  
 
Maintenance is only required if inspections reveal mechanical damage to the mesh 
or its fastening devices due to external influences.  
 
If the mesh or a fastening feature has become loose, the problem can normally be 
solved by further tightening (tensioning). In extreme cases additional nails may 
have to be put in place.  
 
If weathering, loosening and the influence of water have caused intolerable 
material washout or movements with resulting hollows behind and pouches in the 
meshes, the need for comprehensive maintenance including detaching of the 
meshes, emptying and re-installing must be considered.  If appropriate, local 
hollows must be filled and stabilized with shotecrete. 
 
The periodic inspections must be specified within the framework of a maintenance 
schedule.  
 
In the first two years an annual inspection should be carried out, preferably in 
spring.  If two consecutive inspections reveal no major changes with a negative 
influence on the safety and function of the protective construction, the intervals 
between the periodic checks can be extended to 2 years.  
 
Additional inspections may have to be made after special events (e.g. after 
extreme rainfalls or falling of material over the protected slope) in order to detect 
damage to the system or major erosion and movements. 
 
The periodic inspections comprise in the main:  
 
• General condition  
• Condition of problem areas according to the acceptance protocol  
• Damage to the system itself (construction components)  
• Damage due to erosion/movements in the context of the substrate  
• Condition of the vegetation (general/local)  
• Documentation of defective areas 
• Documentation of changes in relation to the previous inspections 
 
The findings must be detailed in a protocol and documented by photographs so 
that changes from the condition at the time of the acceptance inspection and 
preceding inspections are recorded.  
 
Observing the weathering and erosion processes is important in slopes without 
vegetation.  In cases of local loosening or material erosion it must be checked 
whether the situation can be improved by re-tensioning alone or additional 
measures such as securing of hollows with shotecrete, vegetation, emptying of 
material deposits are called for.  The critical areas must be documented with 
photographs.  
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In slopes with vegetation it must be checked how the plant life develops.  
 
The need for maintenance (mowing, cutting back to the rootstock) must be 
determined. 
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5 Inspection and Approval 

 

The Contractors proposals and method statements must be approved by MLMCEL 
prior to commencement on site. 
 
Method Statements must be submitted at least 7 days before site work 
commencement. 
 
MLMCEL will undertake periodic site visits to inspect and approve stabilisation 
work. 
 
Areas of work must be offered up to MLMCEL for approval and a period of 24 
hours allowed for approval to be provided.  During this period Contractors will be 
free to continue working but at their own risk. 

 
 
 



  

 

 

 

 

 

 

 

 

 

 

Drawings 

 

 

 

 
 
 
615888-DWG-ENV-03-001R: Development Masterplan and Extent of Cliff - Crinnis  
615888-DWG-ENV-03-002R: Development Masterplan and Extent of Cliff - Shorthorn 

and Polgaver 
615888-DWG-ENV-03-005R: Proposed Stabilisation – Crinnis  
615888-DWG-ENV-03-006R: Proposed Stabilisation – Shorthorn 
615888-DWG-ENV-03-007R: Proposed Stabilisation – Polgaver 
615888-DWG-ENV-03-008 - Rev A: Passive Open Base Loose Netting System 
615888-DWG-ENV-03-009 - Rev A: Passive Close Netting System 
615888-DWG-ENV-03-010 - Rev A: Passive Netting Standard Details Sheet 1 
615888-DWG-ENV-03-011 - Rev A: Passive Netting Standard Details Sheet 2 
615888-DWG-ENV-03-012 - Rev A: High Tensile Netting System 
615888-DWG-ENV-03-013 - Rev A: High Tensile Netting Standard Details 
615888-DWG-ENV-03-014 - Rev A: Rock Bolts/Dowels General Arrangement 
615888-DWG-ENV-03-015 - Rev A: Rock Bolts (Active) Details 
 

 


