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1 STATEMENT OF INTENT (SOI)

1.1 DETAILS OF THE SCHEME
The Aquind project is a UK – France interconnector comprising subsea and underground high

voltage DC and AC cables, data transmission fibre-optic cables and supporting infrastructure.

WSP were commissioned by Aquind Ltd to provide a feasibility study and review of the ground

investigation works undertaken along the potential cable routes, Horizontal Directional Drill (HDD)

and associated route landfall. A ground investigations (GI) covered approximately 22km of

potential cable routing from Lovedean, Waterlooville to Eastney, Portsmouth.

1.2 PROJECT NAME AND DETAILS OF THE PROJECT

This reporting focuses solely on the A27 HDD crossing at Farlington, herein known as UK-

HDD3B, and is part of the section of the overall interconnector route (see Figure 1).

The UK-HDD3B is currently proposed to enter from Kendalls Wharf Aggregates Yard (NGR

E467421, N103218) and exit in the Farlington Playing Fields (NGR E467901, N104830), a

distance of 1.486km. The crossing point at the A27 is 1.235km into the bore, measured from the

entry point.

A summary of the UK-HDD3B GI and extracts from the report in the proximity of the A27 crossing

are presented, and reassurance given that the A27 asset will be protected throughout the

proposed works.

The purpose of this combined CD622 Managing Geotechnical Risk report [Ref 1] is to ensure that

any geotechnical risks are eliminated or mitigated and that all technical requirements required by

Highways England to undertake the A27 HDD crossing are met. The primary geotechnical risk is

that construction of the 4no bores causes adverse settlement and/or heave to the A27

carriageway. This has the potential to cause accidents and/or the closure of the A27 and/or

increased maintenance costs.

For the UK-HDD3B route, see drawings 12731-WIE-ZZ-XX-DR-C-90102-A01 and 12731-WIE-

ZZ-XX-DR-C-90302-A01 presented in Appendix A.
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1.4 EXISTING INFORMATION

Extensive and detailed desk studies and reporting has been undertaken along the route of UK-

HDD3B, the relevant findings for the A27 crossing section are presented in Section 2 of this

combined report.

1.5  PROPOSED STUDIES AND INVESTIGATIONS

GI and design work has been undertaken along the route of UK-HDD3B, the relevant findings for

the A27 crossing section are presented in Sections 3 and 4 of this combined report.

Based on the geotechnical categories as defined in BS EN 1997 Eurocode 7; Part 1: Geotechnical

Design, the A27 HDD crossing is categorised as a category 2, with no exceptional known risks.

1.6 CONSULTATION

A settlement analysis is presented in Section 5 of the report. Specialist consultation has been

undertaken with the WSP tunnelling group and Stockton Ltd, an HDD specialist.

1.7 PROGRAMME ESTIMATED

The remaining phases of the UK-HDD3B route are permissions, licences and construction, which

at this time are still to be confirmed.

A Geotechnical Feedback Report (GFR) is proposed upon the completion of this HDD Section.
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2.2 SOURCES OF INFORMATION, DESK STUDY, SITE
RECONNAISSANCE, SITE DESCRIPTION AND REVIEW OF FINDINGS
Data has been obtained from the following sources;

Initial desk study reviewing various cable routes, landfalls and Converter Station locations;

· REPORT No 20170202-TJM-AQUIND-UK CABLE ROUTE DESK STUDY REPORT –
ISSUED V0, February 2017, [Ref 2].

Detailed desk study reviewing Route 3D including Converter Station locations, this report also

details the proposed targeted ground investigation works;

· REPORT No 20170622-TJM-AQUIND-UK CABLE ROUTE DETAILED DESK STUDY-
REPORT-ISSUED V0, June 2018, [Ref 3].

HDD Feasibility Report, HDD Execution Plan Report and associated drawings were used to build

preliminary routing assumptions;

· Stockton and Waterman, Aquind UK-France HVDC Interconnector: HDD Feasibility
Assessment, WIE12731-111-R-1-4-3, June 2019, [Ref 4];

· Stockton Ltd, Aquind Interconnector: Project Execution Plan for the UK Landfall, 100-694
PLA-01, June 2019, [Ref 5];

· UK-HDD-3B (Portsea Island to Mainland) Proposed Site Layout - 12731-WIE-ZZ-XX-DR-
C-90102-A01, [Appendix A];

· UK-HDD-3B (Portsea Island to Mainland) Proposed HDD Plan & Section - 12731-WIE-
ZZ-XX-DR-C-90302-A01, [Appendix A] and,

· Drawing 70019402-WSP-HGT-G-DR-GE-0117, [Appendix A].

Environmental influences due to the scheme proposal were reviewed within the Preliminary

Environmental Information Report;

· Preliminary Environmental Information Report (PEIR), WSP, PINS Ref: EN020022, 2019,
[Ref 6].

The results of the ground investigation for the UK-HDD3B alignment is presented in the following

Factual Report;
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· Geotechnics Ltd, 2019, UK - France HVDC Interconnector Onshore Work Package 2,
PE181481, [Ref 7].

The engineering properties for the strata encountered in the ground investigation undertaken for

the proposed cable route, HDD and landfall as discussed in the GIDDR (cable route, HDD and

landfall), see Section 3.1;

· Cable route, HDD and Landfall Geotechnical Interpretative Design Development Report,
WSP, 70019402-GIDDR2, 2019, [Ref 8].

The Highways England Geotechnical Data Management System (HAGDMS), [Ref 9].

2.3 SUMMARY
The UK-HDD3B Entry point will be positioned at a car park at Kendalls Wharf, east of the A2030

Eastern Road at approximate NGR E467421, N103218. The alignment of the HDD bores will be

from the southwest to the northeast, crossing below the Broom Channel (approximately -1mOD),

with the Exit Pit located within a playing field north of the A27 at approximate NGR E467901,

N104830. The HDD crossing below the A27 will be at approximately -12mOD.

The Entry Pit is proposed to be located within the car park immediately east of the A2030 Eastern

Road. The Ordnance Survey (O.S.) Explorer Map: Meon Valley Portsmouth, Gosport & Fareham

(OL3, scale 1: 25,000), indicates the proposed Entry Pit Site to lie approximately at 3mOD.

The area of the car park in which the entry point is located covers approximately 0.75 hectares.

Vegetation and trees located at the boundary with the A2030 will likely have to be removed to

provide sufficient space for the HDD compound and Car Park.

The exit area is proposed to be located within playing fields immediately north of the A27. The

Ordnance Survey (O.S.) Explorer Map: Meon Valley Portsmouth, Gosport & Fareham (OL3, scale

1: 25,000), indicates the proposed exit site to lie at approximately 2mOD. The area of playing field

covers approximately 14 hectares, however the area identified for the HDD operations is in the

northeast portion of the playing field and covers approximately 4.8 hectares. The total bore is a

distance of 1.486km. The crossing point at the A27 is 1.235km into the bore measured from the

entry point.
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2.6 PRELIMINARY ENGINEERING ASSESSMENT
The UK-HDD3B bore path was chosen to avoid the piled foundations associated with the

A27/A2030 Eastern Road bridge (the original HDD-3A alignment was further west).

There are no as-built records of the A27 available or recorded on HAGDMS, [Ref 9]. Upon

consultation with Highways England (November 2020) the road construction is highly unlikely to

be piled. This is also supported by the age and construction techniques at that time (C.1960’s).

Since the A27 embankment is constructed over Alluvial deposits there may have been ground

improvement carried out within the compressible Alluvial deposits. This could have taken the form

of stone columns or wick drains to accelerate consolidation. Any such ground improvement will

be significantly above the elevation of the HDD and therefore not constitute an obstruction.

However, this may have stiffened the Alluvium which could reduce any predicted

settlement/heave arising from the HDD construction.

It is understood the pavement construction is likely to be Pavement Quality Concrete (PQC) and

the subgrade may have been improved with lime or lime/cement stabilisation. The alignment of

the Eastney to Budds Farm Tunnel, a Southern Water rising main with a 1.4m

Diameter, is located southeast of the UK-HDD-3B entry point but is not considered to present a

constraint at this location.

The exit pit is located at Kendalls Wharf Aggregates Yard.  There are some small structures

associated with the aggregates yard within 50m but none are anticipated to have deep

foundations.

The current exit pit location and alignment does not pass under or near the A27/A2030 Eastern

Road bridge on the A27.

2.7 COMPARISON OF PROJECT OPTIONS AND RISKS
A comparison of options is presented in the following document; Stockton and Waterman, Aquind

UK-France HVDC Interconnector: HDD Feasibility Assessment, WIE12731-111-R-1-4-3, June

2019, [Ref 4].

From this study an HDD option was selected based on its risk profile and minimal disruption to

the highway network.
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2.8 DRAWINGS
For the UK-HDD3B route, see drawings 12731-WIE-ZZ-XX-DR-C-90102-A01, 12731-WIE-ZZ-

XX-DR-C-90302-A01 and drawing 70019402-WSP-HGT-G-DR-GE-0117 presented in Appendix

A.
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3 GROUND INVESTIGATION REPORT (GIR)

3.1 EXISTING INFORMATION
The data presented in Tables 3 through 7 has been extracted from the following report; Cable

route, HDD and Landfall Geotechnical Interpretative Design Development Report, WSP,

70019402-GIDDR2, 2019, [Ref 8].

3.2 EXISTING INFORMATION & FIELD AND LABORATORY STUDIES
(UNDERTAKEN)
Specific GI works were undertaken from April to November 2019 [Ref 7] along the potential cable

route and HDDs. This phase of GI for the, HDD and landfall comprised the following:

· 11 boreholes; 5 at Converter Station South and 6 at Converter Station West;

· 15 trial pits; 4 at each potential Converter Station, 7 for the potential HVAC route and

access track;

· 9 In-situ CBR/Plate Load Tests targeting the potential access track and parking areas;

· In-situ Electrical Resistivity Tests;

· Geophysical survey to locate the 132kV SSE Cable;

· Geophysical karstic feature survey (conductivity and resistivity) of both potential

Converter Station sites; and

· Laboratory testing of samples for geotechnical and contamination purposes.

The nearest Converter Station is approximately 9km from the UK-HDD-3B route.

The ground investigation for the proposed UK-HDD3B alignment comprised four boreholes

BH18, BH19, BH36 and BH35.

The nearest boreholes to the HDD crossing of the A27 are BH18 and BH19 to the north and south

of the A27 respectively, see Figure 4 and drawing 70019402-WSP-HGT-G-DR-GE-0117

presented in Appendix A.
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investigation. Groundwater is anticipated between 0.0-5.0mbgl at the entry and exit pits of UK-

HDD3B.

A prediction of the settlement/heave induced by the construction of the 4No. bores beneath the

A27 is presented in Section 4. Made Ground presents a potential risk of contaminants and other

hazardous substances (e.g. asbestos), therefore areas of proven Made Ground will require

suitable mitigation measures to protect site personnel and any other site users. The Chalk

bedrock potentially contains harder bands or flint. Chalk bedrock could potentially host karstic

features/voids however the GI indicated these are unlikely in the vicinity of UK-HDD3B and the

vicinity of the A27 HDD crossing.

The presence of the Budds Farm to Eastney Transfer Tunnel to the east does not influence the

proposed alignment. The A27/A2030 Eastern Road bridge is currently west of the alignment,

therefore will not be influenced by the A27 HDD crossing.

3.5 GEOTECHNICAL RISK REGISTER
See Section 7

3.6 ENGINEERING ASSESSMENT
See Section 4
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4 GEOTECHNICAL DESIGN REPORT (GDR)

4.1 EXISTING INFORMATION
· Stockton Ltd, Aquind Interconnector: Project Execution Plan for the UK Landfall, 100-694

PLA-01, June 2019, [Ref 5];

· The data presented in Tables 8 through 12 have been extracted from the following report;

Cable route, HDD and Landfall Geotechnical Interpretative Design Development Report,

WSP, 70019402-GIDDR2, 2019, [Ref 8].

4.2 CD622 - SECTION 7 REQUIREMENTS
The previous sections of this combined report confirm the following;

· Contamination is considered extremely unlikely to affect the A27 HDD crossing;

· The location and types of materials anticipated at the A27 HDD crossing are presented in

Section 3 and are Chalk at the depth of the bores;

· The likely groundwater conditions at the A27 HDD crossing are presented in Section 3;

· The risk of damage to existing services at the A27 HDD crossing is extremely unlikely

based on the depth of the HDD (min. 12.23mbgl) and no services in the proximity;

· The risk of encountering previous trenchless crossings is extremely unlikely based on the

depth of the A27 HDD crossing and no trenchless crossings in the proximity;

· The short-term and long-term stability of the launch and reception pits and support

methodology will have no influence on the highway due to their location remote from the

A27 HDD crossing;

· Groundwater control (including pumping or well pointing) will not be required under the

A27 HDD crossing; and

· Spoil handling and disposal will not affect the A27 crossing based on the entry and exit pit

locations.

This section of the combined report shall address the following;

· Confirmation of the engineering properties of the ground;
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Table 12: Preliminary Parameter Ranges Structured Chalk (Grade C-A)

It should be noted that the drilling techniques employed (cable percussion/rotary) may have
caused disturbance of the in-situ Chalk and the at surface recovery may not be fully

representative of the actual intact state.

It is concluded that the stratum encountered in the GI are consistent with that expected for each

material and nothing unusual has been observed.

4.4 COEFFICIENT OF EARTH PRESSURE AT REST, K VALUE
The London Crossrail project based their settlement estimates for tunnelling using a 7.18m

diameter tunnel boring machine through Chalk and used k value of 0.5.

Subsequent back analysis using measurements taken during construction indicated k values

ranged between 0.43 and 0.5, taken from Ground settlement behaviour in Chalk due to TBM

excavations, Crossrail Learning Legacy paper published 2014, [REF 11].

A coefficient of earth pressure at rest of k 0.4 has been used over the width of the trough. A k of

0.4 is considered to be a moderately conservative value for representing the combined settlement

behaviour of the structureless Chalk and the overlying Superficial Deposits.

4.5 VOLUME LOSS
Large settlements occur chiefly as a result of loss of ground due to over-excavation (volume loss)

caused by the inability to control adverse ground conditions or operator error.

Systematic settlement is principally caused by the collapse of the overcut or annular space

between the new pipe and excavation and to a lesser extent by elastic deformations of the soil

ahead of the advancing bore. In HDD installations, the overcut allows drilling fluids to be injected,

ensures good circulation, decreases pullback forces and facilitates cooling of cutting tools. During

or after pipe installation, ground surrounding the annulus may collapse or squeeze onto the pipe,

filling the void created by excavation equipment. Ground collapse continues upward until the void

appears at the surface as a trough. Systematic settlements can be controlled by keeping the

annulus filled with drilling fluids.
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· Weld HDPE SDR 9 at the playing fields north of the A27 into as few continuous lengths

as is feasible, test with water and set on temporary rollers.

· Attach pipe to pull back swivel assembly and pull the HDPE pipe into the bore using the

HDD rig.

· Repeat 3 further times at each of the entry point locations for the 4No. bores required.

4.7 PREDICTED GROUND SETTLEMENT
Settlement analysis has been undertaken in the computer modelling software XDisp. Results are

presented for 4No. locations, A,B,C,E and F, as shown in section and on plan on Figures 7 and

8, respectively. In addition Section D-D has been derived from the predicated settlements for

Points A, B and C. The settlements have been conservatively calculated for the lowest level of

the embankment at 4mOD. This gives the maximum settlement for the embankment and hence

the road. The actual road and embankment levels rise above this level which will result in a greater

cover to the HDD with a corresponding reduced magnitude of settlement.
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In summary, a volume loss of between 2% and 4% is considered conservative and as

demonstrated in Section 4.6, this will induce settlements of approximately 1.1mm to 2.3mm

respectively (worst case Point F). A highly unlikely 10% volume loss will induce settlements of

approximately 5.7mm (worst case Point F).

4.8 RISKS AND MITIGATION
4.8.1. Volume Loss

During the Cross Rail Project [REF 11], initial estimates of settlement were based on a maximum

1% volume loss. However, measurements during construction indicated actual volume losses

ranged from 0.1% to 0.35% within the Chalk.  For the A27 HDD crossing a worst-case volume

loss of 4% has been assumed.

In the absence of any specific highway limitations, a maximum of 5mm settlement is based on

the limits of Network Rail for works under the railway which is assumed to be sufficiently onerous

when considering the impact of movements on the highway.

Large gradient changes are important in terms of serviceability of the carriageway, i.e. efficient

drainage, geometry and development of surface defects. The maximum gradients calculated

across the A27 HDD crossing settlement troughs are negligible and are considered highly unlikely

to affect the serviceability of the carriageway.

4.8.2. Volume Loss Mitigation

HDD construction relies on the drilling fluid to provide support to the excavated bore prior to

installation of the permanent ducts and final grouting of the bore. Control of the drilling fluid

pressures and volumes is therefore important to minimise volume losses.

The proposed route for the UK-HDD3B should not cause the ground to collapse. In general

ground collapse caused by directional drilling is fortunately uncommon, the risk of collapse is

minimised by drilling in the homogenous competent Chalk. The UK-HDD3B design has sufficient

depth below surface for the expected ground conditions which means that at the point of the A27

crossing volume loss will be at a minimum;

A volume loss of 4% is considered to be an upper bound assumption (worst case) below the A27

HDD crossing. However, actual volume losses achieved during construction can be confirmed by
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monitoring over the 1.2km of HDD alignment prior to the A27 crossing. This will allow the

Contractor to modify his drilling operations to reduce volume losses to an as low as reasonably

practicable acceptable limit before the A27 crossing.

4.8.3. Heave Risk

Heave analysis cannot be calculated, as it is dependent on the construction process and the

control exercised by the Contractor. In particular, ensuring that the down hole drilling fluid

pressures do not exceed the prevailing overburden pressures is essential.

4.8.4. Heave Mitigation

Heave will be mitigated by constant monitoring and adjustment to the drilling process (circulation

and annular pressures). In fissured Chalk or the presence of solution features (karstic Chalk)

there is the risk of drilling fluid migration to the surface and this will need to be controlled by the

use of an appropriate drilling fluid mix and pressures, see Section 4.8.6.

4.8.5. Lost Circulation

Lost circulation is the loss of drilling fluid from the bore through cracks, crevices, or porous

formations. It can be partial or complete, depending on the conditions. Lost circulation is

sometimes referred to as lost returns, either partial or complete, because part or all of the fluid

fails to return to the surface from the bore. When circulation is lost, the drilling fluid is not able to

perform one of its major functions, transportation of the cuttings along the HDD bore and back to

surface. If the cuttings are not removed from the hole, they are likely to pack around the drill string

above the bit, which ultimately will result in stuck pipe and possible loss of down hole assembly

equipment (DHA).

4.8.6. Lost Circulation Mitigation

Lost circulation materials (LCM) are materials that bridge across openings in the formation,

providing a foundation for the build-up of a filter cake. Almost every conceivable material has

been used including sawdust, alfalfa pellets, chicken feathers, ground walnut shells, cotton seed
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hulls, hog hair, and many others. There are also a variety of gelling agents or mixtures that form

stiff gels when mixed with water or salt water.

Many of the LCMs are organic and may have the potential to promote undesired organic growth

or degrade water quality or both. Inorganic materials, such as mica flakes and gilsonite, or inert

materials such as some of the plastics can be used, although they are not always as effective.

The best materials will be a mixture of flake and fibres of various sizes in order to effectively

bridge openings in the formation.

4.8.7. Frac Outs

A frac-out occurs when the circulation pressure exceeds the overburden pressure (i.e. shallow or

loose sections of the bore), or the fluid finds a preferential seepage pathway (such as fault lines

and fractures, infrastructure or loose material).

Loss to surface breakout most commonly occurs within the first 30m from entry and a competent

Contractor will avoid this. The HDD Contractor will have a person walking the drill alignment as

far as reasonably practicable checking for breakout. If detected the drilling is stopped immediately

and the spill contained and removed. Once the drill is under the marshes the drill will be at a depth

of circa 14mbgl greatly reducing the chance of a break out. The A27 crossing has a minimum

cover of 12.23m which significantly mitigates the risk of frac outs however the following section

further considers mitigation measures.

4.8.8. Frac Out Mitigation

The route of UK-HDD3B has been carefully selected to ensure it is suitable for the trenchless

methodology of directional drilling, i.e. strata, depth and no faulting. Calculations have been

conducted to select a rig size that minimises the annular pressure that causes frac outs at surface.

Mitigation forms;

· Monitoring of drilling fluid returns and volumes warn of inadequate hole cleaning;

· Drilling fluid to be of sufficient viscosity and for the ground being drilled;

· Real time downhole annular pressure monitoring to warn of over pressurising by drilling

fluid; and

· Maintain lost circulation materials on site to seal any breakout
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A key component of avoiding breakout is effective removal of the cuttings from the borehole. If

cuttings are not removed they form cuttings beds on the base of the borehole, decreasing the

cross-sectional area of the borehole. This causes an increase in annular pressure and therefore

increases the risk of breakout. Cuttings in the bore also lead to increased drilling forces and can

eventually cause equipment to be lost or stuck downhole.

The HDD Contractor will need to be proactive in ensuring that cuttings are effectively removed

and will spend additional time and effort to reduce the risk of both breakout and stuck equipment.

4.8.9. Deviation

The position of the drill is real-time monitored by directional guidance equipment (gyroscopic

steering tool, itself is accurate to within millimetres) positioned behind the steerable drilling

assembly. The steering downhole assembly accuracy is +/-500mm. The accurate position of the

bore is known at all times, the HDD will not pass under the A27 if it is not in the correct elevation

or alignment.

4.9 ANNULAR PRESSURE MONITORING
Annular Pressure Monitoring is standard to the guidance equipment and measures the pressure

in the borehole annulus in real-time. The actual value can be compared with depth of overburden,

a minimum 12.23m, to avoid damaging the ground surrounding the HDD during hole drilling

(heave). By avoiding any over-pressuring of the surrounding ground, the risk of surface breakout

and heave is greatly reduced.

4.10 FLINTS
The drill depth has been designed to keep the bore within the Chalk layer. The flint content is not

considered high enough (Tarrant Chalk) from the data available (BH18 and BH19) to constitute a

risk to the completion of the drill.

The Contractor will need to be mindful that the flint exists and conduct several cleaning runs prior

to the pull back of the ducts to ensure they do not become stuck on a flint or drag along the bottom

of the bore. To counter this the Contractor will need to ensure the duct is positively buoyant within

the bore during pullback.
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4.11 MONITORING
Monitoring of surface movements induced by construction of the A27 HDD crossing is at the

discretion of Highways England. In deciding whether monitoring is required, due consideration

should be given to the likelihood that excessive movements will occur considering the

conservative soil model and parameters adopted in the analysis (notably the k value), the

resultant low levels of predicted settlements, even with the worst case 4% volume loss assumed

and the control methods available to an experienced HDD Contractor to limit volume

loss/settlement and prevent heave. On the other hand, the consequences of the predicted

settlements being exceeded needs to be considered in terms of the serviceability and safety of

the highway. Should Highways England impose the requirement for monitoring, then the following

is proposed;

Only the Armco barrier is to be monitored with 10 reflective fixed prisms each side of the highway,

spaced at 2m centres. A trigger level of +/-5mm is proposed for the Armco barrier. Should trigger

levels be approached a notification can automatically be sent by email to relevant parties. Pre

(1month), during and post monitoring (1 month) should be undertaken. A surveying tolerance of

+/-1mm should be specified.

The proposal is for 2No. Automated Total Stations (ATS) to be installed to carry out the monitoring

readings to prisms every hour.

The ATS’s should be installed in the fields on either side of the A27 carriageway in order to view

the crest and toe of the embankment. These will be fixed into to concrete bases (1m x 1m x

500mm) which will be in place prior to the HDD operation (minimum 1 Month).

Coordinates of the locations of the concrete bases will be supplied. A 3m high mast should be

fixed to the concrete base with 20mm drilled drop-in anchors and fixed into place with sheer nuts.

A protective cage should be installed at the top of the mast to hinder potential theft or damage.

The instruments will be placed on a ~3m high mast. The mast should be fixed to the 1m x 1m x

500mm base and stabilised using 4 steel ropes. The ropes should be connected from the top of

the mast to ground anchors. The ground anchors should be installed 2m from the centre of the

mast.
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Line-of-sights to prisms must be kept clear at all times but isn’t considered an issue at this stage.

Power should be supplied by battery, solar panels and/or wind turbines. Access and permissions

are to be arranged.

Readings should be taken remotely every hour and the data should be transmitted via the GPRS

mobile network to a server where the data is processed for viewing, likely on a password protected

webpage.

Surveying equipment should be calibrated as per the manufacturers’ recommendations.

4.12 EMERGENCY PROCEDURES
The A27 crossing HDD drilling will stop if heave or settlement is triggered at a differential +/- 5mm

within 5m either side of the A27 or the Armco barrier. Appropriate measures to reduce settlement

or heave will be undertaken.

4.13 THE GEOTECHNICAL FEEDBACK REPORT
The strongest recommendation to the Aquind team is that WSP undertake the GFR for retention

on the HAGDMS [Ref 9] system. The HDD Contractor will record all required data following the

requirements of CD622 [Ref 1].

4.14 SPECIFIC RISK REGISTER - A27 HDD CROSSING
See Section 7.
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5 CONCLUSIONS

There are no known buried services or apparatus in the proximity of the A27 HDD Crossing which

could be affected by the works.

The minimum depth of cover (12.23m at Point F), nature of the geology and diameter of the HDD

significantly reduces the risk of settlement/heave to the A27 asset.

A volume loss of between 2% and 4% is considered conservative and as demonstrated in Section

4 could induce settlements of approximately 1.1mm to 2.3mm approximately (Point F). A highly

unlikely 10% volume loss could induce settlements of approximately 5.7mm (Point F).

In the absence of any specific highway limitations, a maximum of 5mm settlement is based on

the limits of Network Rail for works under the railway which is assumed to be sufficiently onerous

when considering the impact of movements on the highway.

The maximum gradients calculated across the A27 HDD crossing settlement troughs are

negligible and are highly unlikely to affect drainage, geometry or cause surface defects.

Heave, loss of circulation, frac outs, loss to surface and annular pressure will be monitored by the

competent HDD Contractor; chiefly by surface monitoring, monitoring drillng pressures and the

circulation returns. The adverse risk to the A27 is considered very low based on the minimum

depth of cover.

The accurate position of the bore is known at all times, the HDD will not pass under the A27 if it

is not in the correct elevation or alignment.

If required by Highways England, pre (1month), during and post monitoring (1 month) will be

undertaken. It is proposed only the Armco barrier is monitored with reflective prisms.

A stop works trigger of +/- 5mm differential heave/settlement measured on the Armco barrier is

proposed, whereby the Contractor will re-assess the pilot hole and/or re-ream.
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