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1. Introduction 

On the instructions of Waterman Moylan, Site Investigations Ltd (SIL) was appointed to 

complete a ground investigation at Glen Ellan Road, Swords, County Dublin. The 

investigation was for a new residential development of the site, Hollybank, and was 

completed on behalf of the Client, Cairn Homes. 

 

The fieldworks comprised a programme of cable percussive boreholes, trial pits, dynamic 

probes and California Bearing Ratio tests. All fieldwork was carried out in accordance with 

Eurocode 7: Geotechnical Design and the IEI Specification & Related Documents for Ground 

Investigation in Ireland (2006). Laboratory testing has been performed on representative soil 

samples recovered from the trial pits and these were completed in accordance of BS1377: 

1990. 

 

This report presents the factual geotechnical data obtained from the field and laboratory 

testing with interpretation of the ground conditions discussed. 

 

 

2. Fieldwork 

The geotechnical fieldworks were started and completed in September 2017 and comprised 

the following: 

 

• 8 No. cable percussive boreholes 

• 17 No. trial pits 

• 17 No. dynamic probes 

• 8 No. California Bearing Ratio tests 

 

2.1. Cable Percussive Boreholes 

Cable percussion boring was undertaken at 8 No. locations using a Dando 150 rig and 

constructed a 200mm diameter borehole. BH02 terminated at 3.00mbgl on a shallow 

obstruction but the remaining boreholes all terminated at 5.00mbgl or deeper. It was not 

possible to collect undisturbed samples due to the gravel and cobble content of the strata so 

bulk disturbed samples were recovered at regular intervals.  

 

To test the strength of the stratum, Standard Penetration Tests (SPT's) were performed at 

1.00m intervals in accordance with BS 1377 (1990). In soils with high gravel and cobble 

content it is appropriate to use a solid cone (60°) (CPT) instead of the split spoon and this 

was used throughout the testing. The test is completed over 450mm and the cone is driven 

150mm into the stratum to ensure that the test is conducted over an undisturbed zone. The 

cone is then driven the remaining 300mm and the blows recorded to report the N-Value. The 

report shows the N-Value with the seating and test 75mm incremental blows listed in brackets 
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(e.g. BH01 at 1.00mbgl where N=17-(1,2/3,3,5,6)). Where refusal of 50 blows across the test 

zone was encountered was achieved during testing, the penetration depth is also reported 

(e.g. BH01 at 5.00mbgl where N=50-(25 for 10mm / 50 for 5mm)). 

  

The logs are presented in Appendix 1.  

 

2.2. Trial Pits and Dynamic Probes 

17 No. trial pits were completed using a wheeled excavator and were logged by SIL 

geotechnical engineer. Representative disturbed bulk samples were recovered as the pits 

were excavated and they were returned to the laboratory for geotechnical testing.  

 

Adjacent to the trial pits, dynamic probes were completed using a track mounted Competitor 

130 machine. The testing complies with the requirements of BS1377: Part 9 (1990) and 

Eurocode 7: Part 3. The configuration utilised standard DPH (Heavy) probing method 

comprising a 50kg weight, 500mm drop height and a 43.7mm diameter (90°) cone. The 

number of blows required to drive the cone each 100mm increment into the sub soil is 

recorded in accordance with the standards. The dynamic probe provides no information 

regarding soil type or groundwater conditions. 

 

The dynamic probe results can be used to analyse the strength of the soil strata encountered 

by the probe. 'Proceedings of the Trinity College Dublin Symposium of Field and Laboratory 

Testing of Soils for Foundations and Embankments' presents a paper by Foirbart that is most 

relevant to Irish soil conditions and within this paper the following equations were included: 

 

Granular Soils: DPH N100 x 2.5 = SPT N value  

Cohesive Soils: Cu = 15 x DPH N100 + 30 kN/m2 

 

These equations present a relationship between the probe N100 value and the SPT N value 

for granular soils and the undrained shear strength of cohesive soils. 

 

The trial pit and dynamic probes results are presented on one log and are presented in 

Appendix 2 with the trial pit photographs. 

 

2.3. California Bearing Ratio tests 

At 8 No. locations, undisturbed cylindrical mould samples were taken to complete California 

Bearing Ratio tests in the laboratory. The results facilitate the designing of the access roads 

and associated areas. These tests were completed to BS1377: 1990: Part 4, Clause 7 

‘Determination of California Bearing Ratio’. The results are presented as part of Appendix 3 

with the laboratory test data. 
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2.4. Surveying 

Following the completion of the works, a survey of the exploratory hole locations was 

completed using a GeoMax GPS Rover. The data is supplied on each individual log and is 

provided along with a site plan in Appendix 4. 

 

3. Laboratory Testing 

Geotechnical laboratory testing is currently ongoing on representative soil samples in 

accordance with BS 1377 (1990). Testing included: 

 

• 3 No. Moisture content 

• 3 No. Atterberg limits 

• 3 No. Particle size gradings 

• 3 No. pH, sulphate and chloride content 

 

Environmental testing was completed by ALS Environmental Ltd. and consisted of the 

following: 

 

• 3 No. Rilta Analysis 

 

The laboratory test results are presented in Appendix 4.  

 

4. Ground Conditions 

4.1. Overburden 

A generalised summary of the ground profile at BH01 is shown below. Reference should be 

made to the individual borehole and trial pit records in Appendices 1 and 2 for the full strata 

information at specific locations. 

 

• 0.00m: TOPSOIL. 

• 0.50m: Stiff grey brown sandy slightly gravelly silty CLAY with low cobble content. 

• 2.50m: Very stiff black sandy slightly gravelly silty CLAY with low cobble content. 

• 4.80m: Obstruction - possible boulders. 

• 5.00m: Borehole terminated due to obstruction. 

 

MADE GROUND was not recorded in the boreholes but was recorded to shallow depths at 

TP05 and TP14 (0.70mbgl) but was also recorded to greater depths in TP17 to 1.90mbgl. The 

MADE GROUND generally consists of cohesive soils with cobbles and boulders and timber, 

plastic, red brick and concrete fragments.  
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The natural overburden deposits are of glacial origin and the particle size gradings display 

characteristic poorly-graded ‘straight-line’ profiles for the glacial material. The trial pits did 

encounter some granular soils to the North of the site but was not recorded to the South. 

 

4.2. Groundwater 

Groundwater details in the boreholes and trial pits during the fieldworks are noted on the logs 

in Appendices 1 and 2. Groundwater was encountered in seven of the eight boreholes 

ranging in depth from 2.40mbgl to 5.80mbgl. Water was also recorded in TP01 and TP02 at 

2.30mbgl and 2.70mbgl respectively. 

 

5.0. Recommendations and Conclusions 

Please note the following caveats: 

The recommendations given and opinions expressed in this report are based on the findings 

as detailed in the exploratory hole records. Where an opinion is expressed on the material 

between the exploratory hole locations or below the final level of excavation, this is for 

guidance only and no liability can be accepted for its accuracy. No responsibility can be 

accepted for adjacent unexpected conditions that have not been revealed by the exploratory 

holes. It is further recommended that all bearing surfaces when excavated should be 

inspected by a suitably qualified Engineer to verify the information given in this report.  

 

Excavated surfaces in clay strata should be kept dry to avoid softening prior to foundation 

placement. Foundations should always be taken to a minimum depth of 0.50mBGL to avoid 

the effects of frost action and possible seasonal shrinkage/swelling. 

 

If it is intended that on-site materials are to be used as fill, then the necessary laboratory 

testing should be specified by the Client to confirm the suitability. Also, relevant lab testing 

should be specified where stability of side slopes to excavations is a concern, or where 

contamination may be an issue. 

 

5.1. Shallow Foundations 

Due to the unknown depth of foundation and no longer-term groundwater information, this 

analysis assumes the groundwater will not influence the construction or performance of these 

foundations. 

 

The boreholes recorded firm brown or grey sandy gravelly silty CLAY with low cobble content 

at 1.00mbgl. The SPT test results are generally consistent with values between 10 and 12 

recorded at 6 locations with BH01 (17) and BH03 (27) recording higher N-values. Therefore, 

for the analysis an N-value of 10 was chosen for the purposes of design in this stratum, in 

accordance with Eurocode 7 (EC 7).  
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Using an equation proposed by Stroud and Butler, the SPT N-value can be used to calculate 

the shear strength and this is Cu=5N. Therefore, using the value of 10, this indicates that the 

undrained shear strength of the CLAY is 50kN/m2. This can be used to calculate the allowable 

bearing capacity (ABC) and using a factor of safety of 3 an ABC of 90kN/m2 would be 

anticipated. 

 

The trial pits and the probes show that the soil does strengthen between 1.00mbgl and 

2.00mbgl and therefore, if these capacities are too low then the foundations could be placed 

on the stiffer soils between 1mbgl and 2mbgl. 

 

The following assumptions were made as part of these analyses.  If any of these assumptions 

are not in accordance with detailed design or observations made during construction these 

recommendations should be re-evaluated. 

 

• The foundation is to be 1m wide. 

• Foundations are to be constructed on a level formation of uniform material type 

(described above). 

• All man-made or filled material is to be removed prior to construction. 

• The bulk unit weight of the material in this stratum has a minimum density of 

19kN/m3. 

• Based on groundwater observations this analysis assumes the groundwater will not 

influence the construction or performance of these foundations. 

• All founding strata to be inspected by a suitably qualified Engineer prior to pouring the 

foundations. 

 

The trial pits indicate that excavations in the cohesive soils should be stable for a short while 

at least. However, regular inspection of temporary excavations should be completed during 

construction to ensure that all slopes are stable. If granular soils are encountered then the 

stability any excavation wall will reduce and therefore temporary support should be used on 

any excavation that will be left open for an extended period. 

 

5.2. Groundwater 

The caveats below relating to interpretation of groundwater levels should be noted: 

There is always considerable uncertainty as to the likely rates of water ingress into 

excavations in clayey soil sites due to the possibility of localised unforeseen sand and gravel 

lenses acting as permeable conduits for unknown volumes of water. 

 

Furthermore, water levels noted on the borehole and trial pit logs do not generally give an 

accurate indication of the actual groundwater conditions as the borehole or trial pit is rarely 

left open for sufficient time for the water level to reach equilibrium.  
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Also, during boring procedures, a permeable stratum may have been sealed off by the 

borehole casing, or water may have been added to aid drilling. Therefore, an extended period 

of groundwater monitoring using any constructed standpipes is required to provide more 

accurate information regarding groundwater conditions. Finally, groundwater levels vary with 

time of year, rainfall, nearby construction and tides. 

 

Pumping tests would be required to determine likely seepage rates and persistence into 

excavations taken below the groundwater level. Deep trial pits also aid estimation of seepage 

rates. 

 

As discussed previously there were water strikes in seven of the boreholes and two of the trial 

pits. These strikes were all recorded at depth though with the shallowest water strike at 

2.30mbgl in TP01 and this was recorded as a seepage. There is always considerable 

uncertainty as to the likely rates of water ingress into excavations in cohesive soil sites due to 

the possibility of localised unforeseen sand and gravel lenses acting as permeable conduits 

for unknown volumes of water. However, based on this information at the exploratory hole 

locations to date, it is considered likely that any seepages into excavations of the CLAY will 

be slow. If granular soils are encountered then the possibility of water ingressing into an 

excavation increases. 

 

If groundwater is encountered during excavations then mechanical pumps will be required to 

remove the groundwater from sumps. Sumps should be carefully located and constructed to 

ensure that groundwater is efficiently removed from excavations and trenches. 

 

5.3. Pavement Design 

The summary of the CBR test results in Appendix 3 indicates values generally between 6.2% 

and 7.7%. 

 

The CBR tests samples were collected at 0.60mbgl and inspection of the formation strata 

should be completed prior to construction of the pavement. Once the exact formation levels 

are finalised then additional in-situ testing could be completed to assist with the detailed 

pavement design.  

 

5.4. Contamination 

Environmental testing was carried out on three samples from the investigation and the results 

are shown in Appendix 3. For material to be removed from site, Rilta testing was carried out 

to determine whether the material on the site could be accepted as ‘inert material’ by an Irish 

landfill. The results were compared with the published waste acceptance limits of BS EN 

12457-2. 
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The disposal suite results indicate that the material would generally be able to be treated as 

Inert Waste. However, discussions about the acceptance of the material must be undertaken 

with individual landfills before removal of any material from site.  

 

Only three samples were tested for analysis and although no major contamination was noted 

at the fieldwork locations, any localised contamination may have been missed. Therefore, a 

testing regime designed by an environmental engineer should be designed on any material 

that is to be removed from site to ensure that the material stays within the landfill acceptance 

criteria.   

 

5.5. Aggressive Ground Conditions 

The chemical tests results in Appendix 3 indicate a general pH value between 8.30 and 8.47, 

which is close to neutral and below the level of 9, therefore no special precautions are 

required. 

 

The maximum value obtained for water soluble sulphate was 126mg/l as SO3. The BRE 

Special Digest 1:2005 – ‘Concrete in Aggressive Ground’ guidelines require SO4 values and 

after conversion (SO4 = SO3 x 1.2), the maximum value of 151mg/l shows Class 1 conditions 

and no special precautions are required. 
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Appendix 1 

Cable Percussive Borehole Logs 
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Appendix 2 

Trial Pit and Dynamic Probe Logs and Photographs 
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TP01 Pit 
 

 
 

TP01 Sidewall 
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TP01 Spoil 
 

 
 

TP02 Pit 
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TP02 Sidewall 
 

 
 

TP02 Spoil 
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TP03 Pit 
 

 
 

TP03 Sidewall 
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TP03 Spoil 
 

 
 

TP04 Pit 
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TP04 Sidewall 
 

 
 

TP04 Spoil 
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TP05 Pit 
 

 
 

TP05 Sidewall 
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TP05 Spoil 
 

 
 

TP06 Pit 
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TP06 Sidewall 
 

 
 

TP06 Spoil 
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TP07 Pit 
 

 
 

TP07 Sidewall 
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TP07 Spoil 
 

 
 

TP08 Pit 
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TP08 Sidewall 
 

 
 

TP08 Spoil 
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TP09 Pit 
 

 
 

TP09 Sidewall 
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TP09 Spoil 
 

 
 

TP10 Pit 
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TP10 Sidewall 
 

 
 

TP10 Spoil 
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TP11 Pit 
 

 
 

TP11 Sidewall 
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TP11 Spoil 
 

 
 

TP12 Pit 
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TP12 Sidewall 
 

 
 

TP12 Spoil 
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TP13 Pit 
 

 
 

TP13 Sidewall 
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TP13 Spoil 
 

 
 

TP14 Pit 
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TP14 Sidewall 
 

 
 

TP14 Spoil 
 

 
 



5415 – Hollybank, Swords 
Trial Pit Photographs 

 

 

TP15 Pit 
 

 
 

TP15 Sidewall 
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TP15 Spoil 
 

 
 

TP16 Pit 
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TP16 Sidewall 
 

 
 

TP16 Spoil 
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TP17 Pit 
 

 
 

TP17 Sidewall 
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TP17 Spoil 
 

 
 
 
 
 
 
 
 
 



5415 – Hollybank 
Swords, Co. Dublin  
 

 

 

 

 

 

 

 

 

Appendix 3 

Laboratory Test Results 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Client

Site

S.I. File No

Test Lab

Report Date

Hole ID Depth Sample 

No

Lab Ref 

No.

Sample 

Type

Natural 

Moisture 

Content     

%

Liquid 

Limit      

%

Plastic 

Limit      

%

Plastic 

Index      

%

Min. Dry 

Density 

Mg/m
3

Particle 

Density 

Mg/m
3

% 

passing 

425um

Comments Remarks   C=Clay; M=Silt  

Plasticity: L=Low; 

I=Intermediate; H=High; 

V=Very High; E=Extremely 

High

BH02 1.00 MC04 17/1823 B 11.8 28 23 5 49.0 ML

BH05 1.00 MC06 17/1824 B 21.9 36 22 14 72.1 CI

BH07 0.50 MC08 17/1825 B 16.9 34 22 12 84.3 CL

Site Investigations Ltd., Carhugar The Grange, 12th Lock Rd., Lucan Co. Dublin.  Tel (01) 6108768   Email:info@siteinvestigations.ie

11th October 2017

Classification Tests

Cairn Homes

Hollybank, Swords

5415 / 17

Printed 12/10/2017

Sheet 1 of 1

________________________Paddy McGonagle

Site Investigations Ltd



BS 1377 Particle Size Analysis Site Investigations Limited

BS Sieve Percent Hydrometer analysis

size, mm passing Diameter, mm % passing

100 100 0.0630

90 100 0.0200

75 100 0.0060

63 100 0.0020 0.3

50 100

37.5 100

28 94.5

20 92.1

14 88.2

10 82.5

6.3 75.4

5.0 71.8

2.36 63.9

2.00 62.5

1.18 58.7

0.600 53.2

0.425 49

0.300 43.9

0.212 40.2

0.150 36.8

0.063 28

Cobbles, % 0

Gravel, % 38

Sand, % 35

Clay / Silt, % 28

Client : Cairn Homes 17/1823 Hole ID : BH 02

Project : Hollybank, Swords Sample No : MC04 Depth, m : 1.00

Material description : sandy gravelly clayey SILT

Remarks : 

Lab. No : 

Where material is for re-use and therefore disturbed, only soils with clay or silt >35% are classified as clay or silt

Soils with clay or silt content between 15% - 35% can be classified as clay or silt depending on the field Engineers assessment of in-situ behaviour.
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BS 1377 Particle Size Analysis Site Investigations Limited

BS Sieve Percent Hydrometer analysis

size, mm passing Diameter, mm % passing

100 100 0.0630

90 100 0.0200

75 100 0.0060

63 100 0.0020 0.3

50 100

37.5 100

28 100

20 100

14 92.6

10 92.6

6.3 91.1

5.0 90.5

2.36 88.3

2.00 87.8

1.18 82.9

0.600 76.5

0.425 72.1

0.300 68.3

0.212 64.8

0.150 60.7

0.063 51

Cobbles, % 0

Gravel, % 12

Sand, % 37

Clay / Silt, % 51

Client : Cairn Homes 17/1824 Hole ID : BH 05

Project : Hollybank, Swords Sample No : MC06 Depth, m : 1.00

Material description : slightly gravelly sandy silty CLAY

Remarks : 

Lab. No : 

Where material is for re-use and therefore disturbed, only soils with clay or silt >35% are classified as clay or silt

Soils with clay or silt content between 15% - 35% can be classified as clay or silt depending on the field Engineers assessment of in-situ behaviour.
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BS 1377 Particle Size Analysis Site Investigations Limited

BS Sieve Percent Hydrometer analysis

size, mm passing Diameter, mm % passing

100 100 0.0630

90 100 0.0200

75 100 0.0060

63 100 0.0020 0.3

50 100

37.5 100

28 100

20 100

14 97.4

10 97.4

6.3 95.5

5.0 94.6

2.36 92.7

2.00 91.2

1.18 88.9

0.600 86.6

0.425 84.3

0.300 80.8

0.212 74.2

0.150 69.8

0.063 60

Cobbles, % 0

Gravel, % 9

Sand, % 31

Clay / Silt, % 60

Client : Cairn Homes 17/1825 Hole ID : BH 07

Project : Hollybank, Swords Sample No : MC08 Depth, m : 0.50

Material description : slightly gravelly slightly sandy silty CLAY

Remarks : 

Lab. No : 

Where material is for re-use and therefore disturbed, only soils with clay or silt >35% are classified as clay or silt

Soils with clay or silt content between 15% - 35% can be classified as clay or silt depending on the field Engineers assessment of in-situ behaviour.
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Client

Site

S.I. File No

Test Lab

Report Date

CBR No Depth 

(mBGL)

Sample 

No

Sample 

Type

Lab Ref Location / Remarks 

CBR01 0.60 MK01 CBR 17/1826

CBR02 0.60 MK02 CBR 17/1827

CBR03 0.60 MK03 CBR 17/1828

CBR04 0.60 MK04 CBR 17/1829

CBR05 0.60 MK05 CBR 17/1830

CBR06 0.60 MK06 CBR 17/1831

CBR07 0.60 MK07 CBR 17/1832

CBR08 0.60 MK08 CBR 17/1833

12.8 6.6

11th October 2017

California Bearing Ratio (CBR) In accordance with BS1377: Part 4: Method 7

Cairn Homes

Hollybank, Swords

Site Investigations Ltd., Carhugar The Grange, 12th Lock Rd., Lucan Co. Dublin.  Tel (01) 6108768   Email info@siteinvestigations.ie

5415 / 17

6.8 7.3

Moisture Content 

(%)

16.3

12.8

CBR Value (%)

6.6

6.8

13.4 7.0

9.0 7.7

17.5 6.9

12.0 6.2

Printed 12/10/2017

________________________Paddy McGonagle

Site Investigations Ltd



Client

Site

S.I. File No

Test Lab

Report Date

Hole Id Depth 

(mBGL)

Sample 

No

Lab Ref pH     

Value       

Water Soluble 

Sulphate Content  

(2:1 Water-soil 

extract) (SO3)            

g/L

Water Soluble 

Sulphate Content  

(2:1 Water-soil 

extract) (SO3)            

%

Organic 

Content   

%

Chloride 

ion 

Content   

(water:soil 

ratio 2:1)  

%

% passing 

2mm 

Remarks

BH02 1.00 MC04 17/1823 8.43 0.119 0.074 0.19 62.5

BH05 1.00 MC06 17/1824 8.30 0.126 0.110 0.24 87.8

BH07 0.50 MC08 17/1825 8.47 0.116 0.106 0.26 91.2

11th October 2017

5415 / 17

Site Investigations Ltd., Carhugar The Grange, 12th Lock Rd., Lucan Co. Dublin.  Tel (01) 6108768   Email:info@siteinvestigations.ie

Chemical Testing

In accordance with BS 1377: Part 3

Cairn Homes

Hollybank, Swords

Printed 12/10/2017 ________________________Paddy McGonagle 

Site Investigations Ltd.
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Survey Data 

 

 

 

 

 

 

 

 

 

 

 

 

 



Easting Northing Easting Northing

BH01 717608.793 748363.439 7.25 317683.411 248340.257

BH02 717663.420 748294.172 9.42 317738.050 248270.975

BH03 717845.956 748256.318 5.94 317920.625 248233.114

BH04 717631.220 748202.211 9.92 317705.844 248178.994

BH05 717822.927 748206.474 7.67 317897.592 248183.259

BH06 717849.380 748120.667 13.46 317924.052 248097.434

BH07 717714.458 748040.428 13.32 317789.102 248017.177

BH08 717873.791 748077.087 12.51 317948.468 248053.845

TP01 717593.680 748316.185 8.51 317668.295 248292.992

TP02 717750.929 748074.592 14.54 317825.580 248051.348

TP03 717726.797 748227.917 9.22 317801.441 248204.706

TP04 717802.210 748276.115 6.04 317876.870 248252.915

TP05 717810.993 748222.897 7.45 317885.655 248199.686

TP06 717625.987 748161.701 10.93 317700.611 248138.475

TP07 717663.978 748112.404 14.07 317738.610 248089.168

TP08 717698.097 748155.594 10.16 317772.736 248132.367

TP09 717785.379 748160.575 9.97 317860.037 248137.350

TP10 717873.933 748147.926 12.44 317948.610 248124.699

TP11 717743.796 748104.831 14.27 317818.445 248081.594

TP12 717812.038 748070.366 13.53 317886.702 248047.122

TP13 717707.802 747999.822 13.70 317782.445 247976.562

TP14 717764.277 748021.529 13.61 317838.931 247998.274

TP15 717828.563 748028.279 13.12 317903.231 248005.026

TP16 717879.885 748022.537 12.57 317954.564 247999.283

TP17 717851.855 747971.646 15.23 317926.529 247948.381

Trial Pits

Site Survey

Location
Irish National Grid

Level
Irish Transverse Mercator

Cable Percussion Boreholes






