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5 Earthworks Strategy  

5.1 Platform Design Level 
For Design Fix 2D current finished platform level is based on an elevation of 127m AOD, which is largely 
consistent across the platform extents in order to provide a level surface upon which to construct the HVDC 
convertor and 400kV switching stations, associated plant, equipment and buildings and facilitate connection 
to the wider electricity transmission grid.  

The current site is topography is highly undulating, with the elevation varying from approximately 90m at the 
eastern extent and rising to 147m AOD towards the central and northern site extents. Therefore, significant 
excavation predominantly within bedrock will be required in these areas to reach platform sub-formation level 
(taken as 126m AOD).   

The geological series drawings included in Appendix B presents existing and proposed design levels across 
the platform from which approximately excavation levels can be inferred. Additionally the 3D design surface 
model and topographical surface model provided to SEBAM can be interpolated to determine both approximate 
depth and volume of earthworks cut and fill anticipated.  

5.2 Earthworks Design Batters 
Given the depth of excavation required to reach platform sub-formation level, earthworks design batters have  
been set to optimise earthworks volumes and reduce quantities of surplus fill so far as possible. Several 
large landscape bunds are proposed around the perimeter of the site in order to provide visual screening of 
the site and provide an opportunity to lose surplus fill.  

The preliminary design proposals for the platform assume earthworks cut slope batters of 1V:3H in the 
superficial deposits (sands and gravel) and highly weathered (disintegrated) bedrock, with a steepened 
batter up to a maximum of 1V:1.5H to be adopted in the competent bedrock.  

A summary of proposed earthworks design batters is provided in Table 5-1 below: 

Table 5-1: Proposed earthworks design batters 

Earthworks Feature Proposed Design Batter V:H (degrees / grade %) 

Cut slopes formed in natural strata to 
reach platform sub-formation level 

Soil & highly weathered / disintegrated bedrock: 1V:3H (18.4 degrees / 33%) 

Intact / competent bedrock: Maximum 1V:1.5H (33.7 degrees / 66%) 

Fill slopes to attenuation basins Maximum: 1V:3H (18.4 degrees / 33%) 

Fill slopes to landscape bunds Maximum: 1V:3H (18.4 degrees / 33%) 

Minimum 1V:8H (7.1 degrees / 12.5%) 

Fill slopes to main site access road 1V:3H (18.4 degrees / 33%) 

5.3 Earthworks Volumes 
A summary of the outline bulk earthworks quantities are provided in Table 5-2 below: 

Table 5-2: Preliminary earthworks volumes from cut / fill assessment 

Earthworks Feature Cut Volume (m3) Fill Volume (m3) 

Earthworks to achieve 126.0m platform 
formation level 

1,829,662 235,517 

Earthworks required to for landforms 
(bunds) 

685 1,171,657 
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Figure 5-1 provides a graphical presentation of the GSI Zones 1 to 4 assigned to bedrock strata, whereby the 
GSI zones typically increase in competency with depth. Table 5-3 provides further detail and example core 
photos from the typical GSI zones. 

It is anticipated that the bulk of excavation is likely to be within more intact bedrock (Zones 3 & 4), and for 
these conditions preliminary design batters of 1V:1.5H are considered reasonable. Where localised areas of 
weathered and partially disintegrated bedrock (Zones 1 & 2) are encountered at depth and where highly 
weathered Conglomerate (Zone 1) is encountered near rockhead; cut slopes formed in these deposits are 
likely to require local slope slackening to a safe angle to provide long-term stability.  

Additionally, the use of stabilisation measures to mitigate the potential for rockfall and address possible 
kinematic rock slope instability during both temporary and permanent works may be required. These mitigation 
measures should be determined at detailed design. Rockfall prevention measures may include catch-nets, 
face nets, hanging nets and fences. A minimum offset of 7m has been allowed in preliminary design between 
the toe of the rock cuts and the platform boundary fence which is considered sufficient to allow for provision of 
rockfall traps if deemed necessary. Measures to address more significant kinematic failures may include rock 
bolts, anchors and/or slackening of the slope. Additional stabilisation measures may be required where it is 
impractical or where there is insufficient space to achieve design batters.   

Figure 5-1. Fanellan GSI assessment 
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5.5 Rock Excavatability Assessment 
An initial assessment of the excavatability of the Conglomerate bedrock has been undertaken in accordance 
with guidance outlined in TRL Published Project Report 556 using the approach developed by Pettifer & 
Fookes (1994). The fracture index included on exploratory hole logs has been used to determine likely Fracture 
Spacing index, with the results of geotechnical laboratory testing on samples of rock core used to determine a 
characteristic range of Unconfined Compressive Strength (UCS).  

Rock strength typically ranged between 5MN/m2 and 40MN/m2 with a number of results above 50MN/m2. 
Average fracture spacing index typically ranged between 0.15 and 1.00 but it must be noted that the in-situ 
fracture spacing of the rock mass may be higher (i.e. greater spacing between fractures and discontinuities) 
as exploratory hole records used in this assessment are likely to include drilling-induced fractures.  

This high-level assessment suggests a wide range of classifications dependant on the weathering state, 
fracture spacing and rock strength. It is anticipated that near-surface highly weathered rock will likely classify 
as hard digging to easy ripping, and that partially weathered rock will likely classify as hard to very hard ripping. 
Where fresh unweathered bedrock with a high fracture spacing is encountered at depth this may not be 
rippable and may potentially require hydraulic breaking. Figure 5-2 presents a summary of the anticipated 
excavatability classes.  

Additionally, due the nature and composition of Conglomerate (hard gravel sized clasts in a sandy cemented 
matrix) there is a risk of overbreak upon excavation to platform sub-formation levels which may result in 
additional quantities of surplus rock fill.  

Figure 5-2: Anticipated excavatability classifications 
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5.6 Preliminary Foundation Assessment 
Given that significant excavation is required across the site to reach proposed sub-formation level for the 
platform and based on the interpolated levels shown on the geological section drawings (included within 
Appendix B), it is assumed that the sub-formation level for the platform will largely be within Conglomerate 
bedrock.  

Towards the northern extent of the convertor station platform and the north-eastern and south-eastern 
periphery of the switching station platform, design levels are above existing ground level and filling with 
selected granular fills processed from the site-won primary aggregate will be required to reach sub-formation 
level. The SSEN Earthworks Specification (Document ref: SP-NET-CIV-501) provides details of acceptable fill 
classes for this purpose and Section 8.2 of the Sweco GIR provides high-level commentary on the geotechnical 
suitability of site-won aggregate for use as selected granular fill in platform construction.   

It is anticipated that the earthworks platform will be a minimum of 1000mm thick and will act to provide an 
adequate bearing capacity for the overlying buildings, plant and equipment (to be verified by others during 
detailed design), provide ease of future excavation and regulate potential differential stiffness from the bedrock 
strata below. 

Where platform sub-formation level is within competent bedrock it is expected that this will provide a suitable 
founding stratum for construction of the overlying granular earthworks platform. Dimensions and loading of 
proposed platform infrastructure are not available at the time of writing, however guidance within Annex G of 
BS EN 1997-1:2004+A1:2013 suggests lower-bound values of presumed bearing resistance in excess of 
250kN/m2 for weak rocks with closely spaced discontinuities is likely to be provided. It is considered that 
settlement is likely to be within tolerable limits, assuming internal settlement of the granular platform is 
complete prior to construction of overlying buildings, equipment and associated infrastructure.  

Where platform sub-formation level overlies superficial deposits and / or highly weathered bedrock, with the 
strata below the earthworks platform presumed to comprise medium-dense sand and gravels, it is assumed 
that sufficient bearing capacity will be provided from the platform construction and underlying strata. However, 
it is recommended that the detailed designer undertake all necessary ULS and SLS calculations to verify the 
foundation requirements for all structures, plant and equipment proposed to be constructed upon the platform 
once details of the loads and dimensions are available.   

It is recommended that all sub-formation levels are inspected by a suitably qualified Geotechnical Engineer, 
with any soft or loose areas to be excavated and replaced with clean, well-compacted fill meeting the 
acceptability requirement defined in SP-NET-CIV-501. Where water-filled depressions are encountered, these 
should be drained, over-excavated and replaced with an appropriate backfill for below water filling (such as 
Class 6A in accordance with Specification for Highway Works (SHW) Series 0600). The sub-formation should 
be blinded on completion (where acceptable) or sealed with well compacted acceptable fill to prevent 
deterioration and enable a sound surface for placement of platform fill. 

5.7 Ground Improvement 
Based on the anticipated ground conditions and the founding level for the platform falling predominantly within 
Conglomerate, at this stage it is envisaged that no major ground improvement or piling works will be required. 
However localised dig and replace of any soft / loose superficial deposits or highly weathered bedrock at 
platform sub-formation level may be required. These requirements are to be determined and specified by the 
Detailed Designer prior to construction.  

5.8 Retaining Structures 
No requirements for retaining structures have been identified by the Civils team based on the Design Fix 2D 
site design.  
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