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Page 2 of2 

-

To: 
Subject: RE: Hunters Mill, Vianstown Road, Downpatrick 

-
I received the CCTV survey but need to check through it. Please do not finalise adoption yet until I check the 
CCTV survey. 

Regards 

northern ireland water 

NEWRY CITY OFFICE 
Carnbane Industrial Estate 
Tandragree Road 
NEWRY 
BT35 6QJ 

Tel: 08457 440088 Ext:­
Web: www.niwater.com 

.A Please consider the environment before printing this e•mall 

From: 
Sent: 

To: 
Subject: Hunters Mill, Vianstown Road, Downpatrick 

-ately 4 weeks ago  delivered a copy of the camera survey for the above development
to your office in Newry, admittedly you were not there but he witnessed it being placed in your office. As
Roads Service have now completed the work necessary to bring the road to an adoptable standard already
have a preliminary certificate and have no negative feed back from NI Water I will proceed with the adoption
of this development.

.. 

02/06/2011 
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1.0 Introduction 

Cassidy Geotechnical has been appointed by McAdam Design to prepare a report in 

relation to the geotechnical aspects of proposed rehabilitation works to the existing 

storm and sewerage collection system at Hunter Mills in Downpatrick.  

The purpose of this report is to assist McAdam design, who are acting on the behalf of 

NIWater, in developing a repair of the foul and storm sewerage system.  

The scope of the report is as follows: 

• To summarise site ground and groundwater conditions; 

• Provide suitable engineering options for the suggested works; 

• Provide general guidance in relation to works and detail any temporary works 

needed for the safe execution of the scheme; and 

• Prepare a preliminary Geotechnical Risk Register based on available 

information. 

This report has not considered explicitly the connection between existing sewerage pipe 

network and the adjacent drainage system.  
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2.0 Input Documents 

The following documents were relevant to the assessment: 

Scheme Drawings 

• McAdam Design – E1849-02  Concept Plan  
• McAdam Design – E1849-05  Site Investigation Plan 
• McAdam Design – E1849-07 CCTV Survey Findings Plan 
• McAdam Design – E1166-03 Downpatrick DAS Existing Site Survey 

 

These relevant drawings are included in Appendix A for reference 

 

Ground Investigation Reports  

• Geotechnical and Environmental Services – Ground Investigation for Proposed 
Foul and Storm Sewer Replacement, Hunters Mill, Downpatrick Co Down. Report 
No 175/NI/16 January 2017  

• Geotechnical and Environmental Services – Ground Investigation for Proposed 
Storms Storage Tank and Associated Pipelines, Hunters Mill, Downpatrick Co 
Down. Report No 08/NI/12 March 2012 

The second report relates to the NI Water scheme to the west of the Hunters Mill site 

and includes boreholes along the scheme boundary. 
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3.0 Site Location & Description 

3.1 Site Location 

The site is located towards the centre of Downpatrick town centre and due south of the 

Eclipse Cinema.  The estate is off Stream Street, which serves as an arterial route of 

entry to the town from South Down. 

 

3.2 Site Description  

The Hunters Mill development comprises 31 two storey properties.  The properties are 

typically laid out blocks comprises four to six townhouses with two corner semi-

detached dwellings.  The development includes access roads access road and a turning 

head.  The scheme is approximately 17 years old. 

The site levels range from approximately 1.0 to 3.0m above Ordnance Datum (OD).  

Stream Street, which bounds the site to the east, is approximately 2m higher than the 

site and as a result the access road slopes downwards into the site.  Retaining walls 

form the site boundary with Stream Street.  The west site boundary is open ground 

forming part of the Downpatrick DAS Hunters Mill Project.  Existing levels of this ground 

was recorded on McAdam Drawing E1166/03 as between 1.0m and 2.0m OD rising to 

the north. 

The boundary to the south is a public footpath with Church View Manor beyond. 

 

3.3 Site Walkover 

A site walkover was carried out on 13 March 2017.  Photographs of the site visit are 

included in Appendix C.  Pertinent observations were as follows: 

 

1. The Hunters Mill site is at a lower level than Stream Street.  The entrance road 

slopes approximately 1.5m downwards into the site (refer to Plate 1.)  

2. The levels on the Hunters Mill site are visually estimated to be between 1 and 2m 

higher than the original ground (indicating upfill). 

3. For manholes S/F4 and S5/5 there is evidence of differential settlement between 

manhole and road surface.  The manholes have become a hard point within the 

road and there is reflective cracking.  This is most apparent at Manhole S4 were 

there is approximately 50mm of relative movement (refer to Plate 15).  The road 

surface has been patched up at S4. 

4. For the remaining manholes, there is no evidence of relative movement. 
5. There is a low point in the road levels near Manhole S3/F3 opposite House Nrs 13 

to 15. 
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6. There is evidence of differential settlement between houses and ground, implying 

houses are piled and external areas are not.  E.g. for House Nrs 6 to 11 100mm 

level difference is apparent.  

7. House Nrs 17 to 21, located in the south west corner of the development, are 

severely cracked (more than 50mm) and boarded up/cordoned off (refer to Plates 

7 to 10).  This is a serious issue as the building is likely to collapse if this is not 

repaired/demolished.  

8. There is also very slight to slight cracking in House Nrs 12 to 16 and 22 to 23. 
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4.0 Project Details 

4.1 Storm and Foul Sewer System 

The storm and foul sewer system run side by side within the access roads.  Each system 

comprises 5 manholes.  The existing foul sewer is a 150mm uPVC diameter pipe and 

the storm system is a 215mm uPVC pipe. 

McAdam design carried out a CCTV survey of both pipes.  The pertinent information 

from the survey is presented in Table 4.1. 

MH 
 

CL  
(m LD) 

 

IL  
(m LD) 

 

Depth to 
Invert  

(m bgl) 
Comment 

 

S1 101.139 100.029 1.11 S1-S2 Pipe good 

S2 100.854 99.504 1.35 S2-S2A Pipe good 

S2A 100.512 99.192 1.32 S2A-S3 Pipe good/underwater.  

S3 99.851 98.471 1.38 MH S3 blocked 

S4 100.064 98.804 1.26 S4 per good  

S5 100.743  S5-S4 manhole underwater 

Jtn S1  S4-Jn 1 Pipe good underwater 

F1 101.066 99.896 1.17 F1-F2 Pipe good 

F2 100.874 99.504 1.37 F2-F3 underwater (survey abandoned) 

F3 100.743  F3 manhole blocked 

F4 100.094 98.804 1.29 F4 settled deposits unable to survey 

F5 100.71  F5-F4 Pipe good 

Jtn F1  S4-Jn F1 Pipe good underwater 
 

Table 4.1 Summary of McAdam Design CCTV survey 

 

The storm and foul systems are indicated on the plan to be a gravity system feeding 

into outlet manholes at the west of the site (near Property 21).  The storm system runs 

from S1, S2, S3, S4 to Jtn S1 with a separate spur from S5 to S4.  The foul system is 

the same.  Both systems are indicated to connect into a trunk combined system. 

Manhole S2A was not on the original plans, however it is noted that this a connection 

from the main road, which suggests that the system has been modified.  By inspection 

the significant issue with the system is that manhole S3 and F3 (opposite property 15) 

have settled excessively relative to the other manholes.  There are also high silt levels 

are the outlet which implies a loss of falls.  The trunk combined system was not surveyed 

due to high silt levels. 
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4.2 Existing Hunters Mill Estate. 

Consultations were undertaken with the Northern Ireland Planning Service (Newry, 

Mourne and Down Council) regarding the nature and form of the original development.   

The Planning file included Taggart Mac Randal Partnership Site Layout Plan (April 99 

Drawing 1b). This drawing shows the site layout as is today with the pipes laid to falls.  

It also details sections through the foul sewer and storm sewer.  The drawing is stamped 

Planning Permission Granted 23 February 2000.  The drawing does not include details 

of manhole construction.  The drawing includes an indication of existing ground level, 

illustrating that ground levels were raised as part of the development. 

 

MH 
CL  

(m OD)
IL  

(m OD)

Depth to 
Invert  

(m bgl) 

Upfill from 
Existing (m) 

S1 - - - - 

S2 - - - - 

S2A - - - - 

S3 - - - - 

S4 2.44 1.09 1.35 0.8 

S5 2.02 0.64 1.38 0.8 

Jtn S1 - - - - 

F1 3.31 2.13 1.18 0.6 

F2 3.31 1.96 1.35 0.9 

F3 2.65 1.19 1.46 1.5 

F4 2.01 1 1.01 0.6 

F5 2.47 1.34 1.13 0.8 

Jtn F1 1.27 0.14 1.13 0.3 
Notes:  
- Levels not available 
Drawing 1b has different MH labelling. Labelling above is as 
per McAdam Drawing E1849 to enable direct comparison 
Drawing 1b does not include detailed storm pipe S1 to S3 

 

Table 4.2 Summary of Manhole Level from Taggart MacRandal Partnership  

(April 99 Drawing 1b) 

Table 4.2 summarises the storm and foul sewer pipe levels.  The storm and foul sewer 

sections indicate that the original development included upfilling from original level of 

between 0.3m and 1.8m.    
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5.0 Ground Conditions 

5.1 Published Geology 

The published geology for the site is Estuarine Alluvium and Glacial Till overlying 

Greywacke Bedrock.  The available boreholes indicated the general ground stratigraphy 

to be made ground overlying Estuarine Alluvium overlying Gravel or stiff Glacial Clay 

overlying Greywacke.   

Sketches C349.SK.01 and 02 included in Appendix B summarise the ground 

stratigraphy as indicated by the available boreholes.   There is a trend in the increase 

thickness of alluvium increasing from east to west across the site.  

 

5.2 Road Construction 

All boreholes encountered tarmac and hardcore at ground surface reflecting their 
location within the existing access road and footpath.  The upper layer was described 
as tarmac between 50 and 100mm thick. 

A granular hardcore layer extended from the underside of the tarmac to between 0.15 
and 0.4m below ground level (bgl).   

 

5.3 Made Ground 

Made ground was then encountered below the road construction.  This layer was 

variably described as “soft or firm slightly sandy clay” or “loose to medium dense sands 

and gravel.”  The layer contained remnants of historic construction work and 

urbanisation (cinders, concrete and brick fragments, etc). 

The variable nature of this layer is consistent with reworked imported material utilised 

to upfill site levels. 

The material descriptors indicate the made ground to be a medium strength soil.  

 

5.4 Alluvium  

A wide range of Alluvium material was encountered on site.   The layer was primarily 

described as “very soft grey silty organic clay containing decayed organics and shell 

remnants” were uncovered at depth.  Small local layers of very soft dark brown sub-

amorphous clayey peat, very soft to soft brown silty clays and medium dense to dense 

light brown grey silty sandy fine to course gravels were also present.  

C349.SK.01 summarises the depth of this sequence.  The depth of this sequence 

increased from east to west and ranged from 2m to 14.7m.  
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SPT values in the very soft clay ranged between 0 and 2 which is consistent with 

extremely low strength and highly compressible geological material.  It is anticipated 

that the undrained shear strength, Cu of the layer will be between 5 and 10kPa.  

 

5.5 Medium Dense to Dense Gravel 

Medium dense gravel described as “silty sandy fine to coarse gravel” was encountered 

at the underside of the Alluvium in BH No.’s 4 and 5.  The layer was to the order of 1m 

thick, water bearing and recorded SPT N values above 20.  This layer is a competent 

and non-compressible soil. 

 

5.6 Firm to Stiff Clay (Glacial Till) 

Firm to stiff clay was encountered in BH No’s 3, 4 and 5 (2017).  SPT N values ranged 

from 27 to >50 (refusal), which is suggestive of a competent, none compressible soil.   

 

5.7 Bedrock 

Bedrock was encountered in the five boreholes carried out on the site.  The material 

was described as ‘Destructed Greywacke’ which is consistent with the published 

Geological Mappage for the area.  No cores were recovered within the investigations; 

however.  The rock was encountered close to ground level (1.25m BGL) in BH1, 

however the appears to dip sharply in a South Westerly direct.  In BH 05 (2017) the 

rock was encountered at 13.6m bgl.   The boreholes along the north-west boundary 

encountered rock at 14.7m bgl adjacent to house 15.   

 

5.8 Groundwater 

Except for BH No 1 in the 2017 investigation, ground water was encountered in all 

exploratory holes.  A review of the recorded water strikes and associated rises within 

the borehole suggests that the water table dips from North East to South West across 

the site. Towards the upper limits of the site, the water table is typically 1.0m BGL and 

towards the lower limits of the sewer discharge point water is typically encounter at ~ 

2.5m BGL. Ground water testing suggested the SO4 levels on the site and sufficiently 

small to allow a DS-1 classification.   

Of concern is the observation in the 2017 SI report, that a ‘sewerage type odour’ was 

denoted in BHs 02 and 03 at approximately a 2.0m depth.  This is suggestive of pipe 

fracture or joint leakage and thus the ground in this area is potentially contaminated.  
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5.9 Ground Stratigraphy 

Table 4.1 presents the design ground stratigraphy within the site. 

 

Strata Top of 
Stratum (m 

bgl) 

Base of 
Stratum 
(m bgl) 

Road Construction GL 0.2 
Made ground 0.1  1.25 to 3.5 
Alluvium Not present 

to 3.5 
3.75 to 10 

Stiff Glacial Till; 3.75 to 10  4.60 to 14.0
Greywacke Rock 1.25 to >15.0 Not Proved 

 

Table 4.1 Ground Stratigraphy Summary 
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6.0 Sewer Repair Options 

6.1 Existing Condition of Storm and Foul Sewer 

The site inspection revealed that MH S4/F4 and S5/F5 are hard points within the road.  

It is not known know why these manholes have settled less than the adjacent road way.  

MH S4/F4 are important within the system performance because it is higher than the 

upstream manhole S3/F3.  The level and CCTV survey indicates MH S3 and F3 to be 

blocked, with settled deposits evident in the pipe from F3 to F4.  The invert level of the 

pipe at S3 is lower than S4 by 333mm, which indicates relative settlement as there is 

not fall in the pipe. The ‘sewerage type odour’ recorded in BHs 2 and 3 at approximately 

a 2.0m depth, suggest either a leakage for the foul pipe or one of the connecting pipes. 

BH 2 and 3 in this part of the site indicate the compressible soils to extend to between 

7 and 10m bgl.  The compressible soils were recorded to a depth of 14.7m in Borehole 

7, located just outside the site boundary near property 15.  It is possible that the 

compressible soils are locally deeper near MH S3 & F3, which could account for the 

high relative settlement at MH S3.  

 

6.2 Potential for Settlement of Pipe Work 

The Hunters Mill scheme was constructed approximately 17 years ago.  The works 

likely comprised upfilling of the site to between 1 and 2m.  The ground investigation 

identified an average of 2m of made ground overlying highly compressible soils to 

depths between 4 and 10m below ground level. 

The pipe work was installed within the upfill material.  This self-weight of the existing 

ground would have generated settlement within the underlying compressible soils.  The 

upon loading the compressible would be subject to consolidation and secondary creep 

settlement.  The consolidation settlement can be estimated using one dimensional 

consolidation theory, where consolidation settlement, sc =  mv 'v H with: 

 

 =  Geological coefficient (1.0 for estuarine clays) 

mv =  Coefficient of volume compressibility (assumed as 1.5m2/MN) 

’v= Effective stress increase (z x b) 

z = Depth of upfill (1 to 2m) 

b = Bulk unit weight of upfill (assumed 18kN/m3) 

H = Thickness of compressible layer (2 to 8m) 

 

Therefore, on the basis that the pipe was installed shortly after upfilling the theoretical 

consolidation settlement estimate ranges from 200 to 450mm (e.g. upper bound Sc = 1 

x 2 x (18 x 2) x 8 = 432mm).  Figure 6.1 presents the predicted consolidation settlement 

envelope for the upper bound settlement estimate, however the rate also applies to the 
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lower bound.  This figure illustrates that for 90% of this settlement to be realised it would 

likely take up to 20 to 30 years.  As the development is 17 years old the theoretical 

consolidation settlement that has occurred to date is estimated to be between 55 and 

75% of the total.   

There is also theoretically a secondary component to the settlement, referred to as 

creep, which is likely to be very long term by could equate to 10 to 20mm per year. 

 

 
Figure 6.1 Predicted Settlement Estimate for 8m of compressible soil, with 1.5m of fill 

 

Even though the total settlements are high, the main issue with pipe performance is 

relative settlement of manholes and pipe work that would lead to a loss of falls.  The 

settlement envelope serves to indicate the potential for total settlement, which in turn 

can lead to differential settlement. 

 

6.3 Sewer Repair Options 

The extent of the proposed sewer repair has been defined by McAdam Design as 

replacement of all the storm and foul sewers in the Hunters Mill site up to the junction 

with the combined trunk sewer at the south west boundary.   

The objectives of the sewer repair are to: 

1. Not adversely affect the adjacent houses during construction 
2. Avoid creating hard points within the existing road way 
3. Ensure that the house sewerage pipes can connect into the repaired system. 
4. Ensure that the system has an appropriate outfall 
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As the system is a gravity system, it is reliant upon the trunk combined sewer performing 

adequately.  This point is not considered further within this report, but confirming an 

appropriate outfall is the responsibility of McAdam Design. 

In view of the compressible soils the sewer repair options for the site are: 

1. Do Minimum 

2. Relay lay sewer pipes 

3. Pile manhole and relay pipes as ground bearing 

4. Piled support slab 

 

6.4 Do Minimum 

This option involves clearing the blockages at manholes S3 and F3 and removing silt 

from the pipework.  This option requires ongoing monitoring and maintenance of the 

system.  The advantage of this option is that it does not attract the risks associated with 

the other more intrusive repair options, but accepts that ongoing works are necessary. 

If this option is adopted six monthly level surveys are recommended that would enable 

the rate of settlement to be more accurately profiled. 

 

6.5 Relay lay sewer pipes 

This option involves shallow excavations (less than 1.5m) to relay the pipes to the 

correct line and level.  Gradients should be maximised on the pipes, but excavations 

should be no deeper than 1.5m.  The pipes are presently uPVC and it is considered 

appropriate to relay using pipes with the same material as this type has flexibility. 

The advantage of this option is that it does not involve major works and the pipe work 

does not form hard spots within the existing road.  The pipes are still liable to settle but 

less so since the surcharge has already been in place for 17 years.  Nevertheless, this 

will require ongoing maintenance. 

The works may need to be repeated in 5 to 10 years’ time.  However, if this option is 

adopted six monthly level surveys are recommended that would enable the rate of 

settlement to be more accurately profiled.   

The excavation below invert depth should be minimised with a geotextile separator 

utilised between pipe surround material and in-situ soils. 

 

6.6 Pile Manholes & Relay Pipes as Ground Bearing 

This option will prevent the manholes from settling but will not stop the pipe from doing 

so.  It will also generate hard points within the road, which will lead to reflecting cracking 

in the road surface, as has occurred at MH S4/F4 and S5/F5 (refer to Plate 15).  The 

pipe work will settle relative to the manhole and there is a risk of pipe fracture.  

minnisa
Highlight

minnisa
Callout
Recommended option ?



 
 

13 
 

Therefore, if this option is to be adopted it would require ongoing maintenance and 

monitoring. 

Further details on appropriate pile type are included in Section 6.7. 

 

6.7 Piled Support Slab 

This option requires the construction of a piled reinforced concrete slab below the pipes 

and manholes.  Figure 6.2 presents a cross section of the option. 

 

 
Figure 6.2 Piled Slab Repair Option Cross Section   

 

 

The slab should be positioned so that is supports both the storm and foul sewers and 

is likely to be to the order of 2.5m wide.  The piles should be staggered at typically 1.5m 

in plan and centred on each pipe (i.e. 3m centres along each pipe).  The slab would 

need to be sized to accommodate the weight of fill above and normal vehicular 

surcharge.  The recommended pile type is a ductile iron 118mm diameter micro pile.  

These piles are installed using a low vibration and are suitable in very soft ground 

locations.  The piles should be connected into the slab to provide fixity.  The load on 
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each pile should be limited to 25T safe working load, which for a 1.5m spacing means 

that the piles have an allowance to the order of 5T for negative skin friction, in addition 

to an imposed load of 20T.   

It is important to minimise the depth of the slab to less than 2m so that the excavation 

occurs within the upfill material.  This also means that the pile heads are restrained 

when the ground is excavated for to cast the slab.  Provision should be included for 

temporary works either in the form of sheet piles or a trench box because although the 

excavation is of modest time it will likely need to be open for some time to enable the 

pouring of the slab.   

This option will prevent both the pipes and manholes from settling, however there may 

be interface issues with the household pipes connecting into the system as they are not 

piled.   

The pile support slab is the more intrusive to construct and as a result attracts 

construction risks.  In addition, the option will create a continuous hard strip within the 

road, which has the potential to lead to reflecting cracking in the road surface.  An 

overlapping geogrid is recommended to reduce the differential effects; however, its 

installation serves to widen the works areas and would not completely remove the 

requirement for maintenance of the road surface. 

 

6.8 Recommended Option 

The choice of repair is complicated because of the severe cracking to the house 

numbers 17 to 21.  The cracking is consistent with a pile foundation failure.  This 

requires a major repair involving partial or complete rebuilding.  Bearing in mind that the 

other houses were constructed using the same method, they too are potentially at risk 

of other housing blocks failure.  This building should be either repaired or demolished 

as the structure will ultimately collapse.  Section 8.0 includes specific geotechnical risks 

associated with carrying out the sewer repair near failed house foundations and 

properties at risk of failure.  The Client should be made aware of these risks and it may 

be prudent to adopt a do minimum strategy in view of this. 
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7.0 Geotechnical Construction Aspects 

7.1 Excavations 

All vertical excavations undertaken on site shall conform to the requirements of the 

Health and Safety Executives guidance on ‘Structural Stability during Excavation 

(http://www.hse.gov.uk/construction/safetytopics/excavations.htm).  The design of 

these temporary works should take into consideration construction surcharges, the 

presence of possible services and the potential for localised water ingress.  All such 

design should be documented within the Construction Phase Plan and have appropriate 

certification.  

The required excavations are to the order of 1.5m.  Based on the site investigation we 

believe, this should generally be above the groundwater level however existing pipe 

and associated granular pipe surround material have the potential to act as a pathway 

for water, as such temporary works should consider the potential for groundwater.   

In general, the excavations should be sequenced and carried out in short lengths.  The 

excavation required for the piled support option is required to be in place for a longer 

time sufficient to enable pouring of the concrete slab and as such provision should be 

made for trench sheets, sheet piles or a trench box.  Any temporary works would need 

to be installed using low vibration techniques.   

 

7.2 Subsurface Concrete 

Water soluble sulphate and pH testing was carried out on approximately 5 soil samples 

from the site.  The pH values and water soluble sulphate testing indicates a design 

sulphate Class DS1 to BRE Special Digest 1-2005.   Only SO3 testing were carried out 

on site and the suggested volumes of SO3 were not deemed critical.   
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8.0 Geotechnical Risk Register 

 

Appendix D presents a preliminary geotechnical risk register for the sewer repair. 
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9.0 Summary 

The report has been prepared to consider the geotechnical aspects of proposed 

rehabilitation works to the existing storm and foul sewerage collection system at Hunter 

Mills in Downpatrick. 

The extent of the proposed sewer repair has been defined by McAdam Design as 

replacement of all the storm and foul sewers in the Hunters Mill site up to the junction 

with the combined trunk sewer at the south west boundary.   

The Hunters Mill development is approximately 17 years old and comprises 31 two 

storey properties.  The properties are typically laid out blocks comprises four to six 

townhouses with two corner semi-detached dwellings.  The development includes 

access roads access road and a turning head.   

The site was built upon compressible ground with the ground first being upfilled by 

between 1 and 2m.  The compressible soils are very soft clays that extend to 

approximately 10m bgl.  The buildings were piled.  The roads and pipes were 

constructed as ground bearing on top of and within the upfill material. 

One building block, is severely cracked which is evidence of foundation failure.  This 

building should be either repaired or demolished as the structure will ultimately collapse.  

As the other buildings on the site were constructed in similar ground and in a similar 

fashion they are also at risk of foundation failure. 

Due to the original construction surcharging compressible soils with 1 to 2m of upfill 

there is potential for relative settlement between hard stand areas and pile buildings.  

Theoretical settlement ranges from 200 to 450mm occurring over 30 years.  Site 

inspection provides evidence that there has been relative settlement between piled 

buildings and roads of at least 150mm to date.   

The foul and storm pipes run side by side within the access roads and include 5 internal 

manholes.  The existing foul sewer is a 150mm uPVC diameter pipe and the storm 

system is a 215mm uPVC pipe.  CCTV survey indicate pipes to be underwater, with 

high silt levels between MH S/F2 and S/F5.  MH S3 invert is measured as below the 

downstream MH S4. 

Manhole S2A was not on the original plans, however it is noted that this a connection 

from the main road, which suggests that the system has been modified.   
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The objectives of the sewer repair are to: 

1. Not adversely affect the adjacent houses during construction 
2. Avoid creating hard points within the existing road way that could lead to 

reflective cracking of the road 
3. Ensure that the house sewerage pipes can connect into the repaired system. 
4. Ensure that the system has an appropriate outfall 

As the system is a gravity system it is reliant upon the trunk combined sewer performing 

adequately.  This issue should be addressed by McAdam Design. 

Four repair options were considered: 

1. Do Minimum 

2. Relay lay sewer pipes 

3. Pile manhole and relay pipes as ground bearing 

4. Piled support slab 

 

The Do Minimum option involves clearing the blockages at manholes S3 and F3 and 

removing silt from the pipework.  This option requires ongoing monitoring and 

maintenance of the system.  It may potentially require localised relaying of pipes.  The 

advantage of this option is that it does not attract the risks associated with the other 

more intrusive repair options, but accepts that ongoing works will be necessary. 

The pile relay option involves shallow excavations (less than 1.5m) to replace the 

existing pipes to the correct line and level.  The advantage of this option is that it does 

not involve major works and the pipe work does not form hard spots within the existing 

road.  The pipes are still liable to settle but less so since the surcharge has already 

been in place for 17 years.  Nevertheless, this will require ongoing maintenance. 

The piling of manholes is not recommended because it will create discrete hard points 

within the system encouraging differential settlement and potential fracture of the pipe 

work. 

The piled support slab option requires the construction of a piled reinforced concrete 

slab below the pipes and manholes.  This option will prevent both the pipes and 

manholes from settling, however there may be interface issues with the household pipes 

connecting into the system as they are not piled.  This option, it is more intrusive to 

construct and as a result attracts greater construction risks.  In addition, the option will 

create a continuous hard strip within the road, which has the potential to lead to 

reflecting cracking in the road surface.  An overlapping geogrid is recommended to 

reduce the differential effects but they may not eliminate it, however its installation 
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serves to widen the works areas and would not completely remove the requirement for 

maintenance of the road surface. 

The choice of repair is complicated due to the nature of the existing condition and 

because of the foundation failure to house numbers 17 to 21.  All repair options have 

negative aspects. 

This most significant issue is the fact that the existing house foundations have failed.  

This failed block requires a major repair involving partial or complete rebuilding 

otherwise the structure will collapse in an uncontrolled manner.  Bearing in mind that 

the other houses were constructed using the same method, they too are potentially also 

at of failure.   

Section 8.0 includes specific geotechnical risks associated with carrying out the sewer 

repair near failed house foundations and properties at risk of failure.  The Client should 

be made aware of these risks and it may be prudent to adopt a “do minimum” strategy 

in view of these risks. 

 

.

minnisa
Highlight

minnisa
Highlight

minnisa
Callout
Clearing blockages & removing silt.



  
 
 

A 
 

Geotechnical Report on Sewer Rehabilitation

Report No. C349.R001 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix A – Relevant Drawings 
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Appendix B – Ground Stratigraphy Summary 
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 Appendix C – Site Inspection Photographs 



Hunters Mill, Downpatrick 
13th March 2017 
 

Page 1 of 9 

Plate 1  View of Site from Stream Street (House Nrs 6 to 11) 
 

Plate 2  View of House Nrs 1 to 6 



Hunters Mill, Downpatrick 
13th March 2017 
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Plate 3  Undulating surface/sloping paving flags (House Nr 9) 
 

Plate 4  Undulating surface House Nr 11 



Hunters Mill, Downpatrick 
13th March 2017 
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Plate 5  View from adj House Nr 11 to House 22 
 

Plate 6  Relative Movement between House 11 and external areas  



Hunters Mill, Downpatrick 
13th March 2017 
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Plate 7  Severe Cracking House Nr’s 17 to 21 
 

Plate 8  Severe Cracking House Nr’s 17 to 21 



Hunters Mill, Downpatrick 
13th March 2017 
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Plate 9  Differential Settlement at House Nr 17 
 

Plate 10  Severe Cracking at House Nr 21 



Hunters Mill, Downpatrick 
13th March 2017 
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Plate 11  Road Surface at Manhole F4 and S3 
 

Plate 12  View of low spot near S3/F3 



Hunters Mill, Downpatrick 
13th March 2017 
 

Page 7 of 9 

Plate 13  Differential Settlement Between House Nr 23 and external areas 
 

Plate 14  View of manholes S5/F5, with manhole reflecting through road surface  
 
 
 
 
 
 
 



Hunters Mill, Downpatrick 
13th March 2017 
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Plate 15  Reflective cracking in road at MH S4 
 

Plate 16  View of Rear to House Nrs 17 to 21 



Hunters Mill, Downpatrick 
13th March 2017 
 

Page 9 of 9 

Plate 17   Ground Profile North East of the Site at the higher level 
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Appendix D – Preliminary Geotechnical Risk Register 



1 Low

2 Medium

3 Medium

4 Medium

5 Low

6 High

7 High

8 Low

9 Medium

10 Medium

11
Medium-

High

12 Low

13 Medium

14 Medium

15 Low

16
Low-

Medium

General: Ability to safely carry out 
works adjacent to unstable properties. 

House Nr's 16 to 20 have experienced foundation failure. 
Construction activites in the vicinty of this building need to 

carefully consider risk of building collapse.

General: Future adjacent building 
foundation failure damages sewer pipes

Should future building failure occur there is risk that the 
associated ground movement would damage the sewer pipes

Piles: Pile heads deflect upon 
excavation

This should not occur because excavation still within made 
ground which will provide head restraint.  If excavation continues 
into Alluvium then it may be necessary to temporarily support pile 

heads.

Piled Support Slab:  This option does 
not resolve issue

This option will prevent settlement within the pipe work and 
manholes, but there may be interface issues with connections 

into system from adjacent houses.

Piled Support Slab: Works 
damages/effects adjacent buildings

This option is not likely to affect the adjacent buildings, subject to 
the use of appropriately designed temporary works.

Piled Support Slab: Works 
damages/effects roadway

This option will create a continuous hard strip in the roadway.  
There will be differential movement between areas unpiled and 
piled.  Reflective cracking can be mitigated by use of a geogrid

General: Potential Raw Sewage to be 
encoutered during works

This is anticipated as the works is to a live foul sewer

Do Minimum Option: Cleaning out of 
pipework & removal of blockages does 

not resolve issue. 
The option will require on-going monitoring and maintenance

Piles: Failure of Piles

Cast Iron micro piles are recommended as they are suitable to 
be installed into soft soils and can be driven into competent soils 
at depth. There is at least 0.5m of soil above bedrock to provide 
fixity.  Piles to be verified by dyamic testing (careful selection of 

pile test location to avoid damaging adjacent properties)

Relay Sewer Pipes: Works 
damages/effects adjacent buildings / 

road way

General: Groundwater within 
excavations

No.

Relay Sewer Pipes: This option does 
not resolve issue. 

The relayed pipes will continue to settle although at a lower rate.  
There is a risk that fracture occurs in the further requiring further 

repair in 5 to 10 years time.

This option is not likely to affect the adjacent buildings but the 
road way would require reinstatement

Groundwater was identified at between 1.5m and 2.0m in the 
boreholes.  The storm pipe and associated granular surround are 

potentially groundwater conduits.

Pile Manholes & Relay Sewer Pipes: 
This option does not resolve issue. 

Not likely to have a significant impact as work being carried out is 
minimum.

A ground investigation is available, nevertheless if specific 
aspects of detailed design required additional investigations they 

should be carried out 

General: Available Ground Investigation 
is insufficient for detailed design.

Do Minimum Option: Works 
damages/effects adjacent buildings / 

road way

Key Geotechnical hazards (or risks) 
identified

General: Repair work perceived to 
cause damage to adjacent houses / 

road

Evaluations. Design decisions made (or alternative actions)

The relayed pipes will continue to settle although at a lower rate.  
The risk of pipe fracture and further repair being required is 

higher because the manholes are piled and not likely to move.

Risk

House Nr's 16 to 20 have experienced foundation failure.  As the 
other houses have been constructed on similar ground with the 
same foundation then their failure cannot be discounted. If the 
sewer repair works coincides with a foundation failure then it is 

possible that the sewer repair works are perceived to have 
contributed to the failure.  
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