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Glossary 

Term Definition 

CCS Carbon Capture and Storage 

CCGT Combined Cycle Gas Turbine 

CHS Circular Hollow Section, referring to type of pile used in construction of jetty (tubular steel 
piles). 

CPF 

Berthing Dolphin 

Central Processing Facility. 

Piled structure for extending a vessel berthing point when vessels are longer than the jetty 
head. . 

lm Linear metre (unit of measurement). 

Mooring Dolphin Piled structure for providing a vessel mooring point. 

mCD Elevation in metres, measured above local chart datum (Admiralty Chart 1777, Port of 
Cork Lower Harbour and Approaches). 

SPC Fender Device mounted on jetty head / dolphins to absorb energy and provide reaction force to a 
berthing vessel.  SPC fenders incorporate a conical body, rubber elements and a 
rectangular facing panel which comes into direct contact with the berthing vessel and 
spreads the contact loads. 

Stag Horn Bollard Type of mooring bollard with four protruding branches resembling short antlers. 
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2.5 Loading  

The principal loads applied to the structure are summarised in Table 2-1 below. 

 

Table 2-1 Applied Loads to Jetty Structure 

Load Type Load Comments 

Self-weight of all structural elements   

Global Surcharge Deck Load 10 kN/m²  

Fender Reaction SPC 1300 Double 1846kN  

Mooring line load  200T Stag Horn 200T (1962kN)  

Harbour Mobile Crane 

(Franna-25T1) (MAC 25-3) 

30T + 30T loaded weight 36.458 T/m² Harbour cranes will only be 
operational on the jetty head.   
Crane is only considered in 
travelling configuration along the 
access viaduct  

Loading arms and pipework, -  

vertical loads 

  Considered to be provided for in the 
global allowance of 10kN/m2 

Longitudinal pipework forces   32,000lbs  

 

For each pipe and acting in each 
direction. 

Pedestrian loading  5kN/m2 Included within 10 kN/m² global 
surcharge 
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Ref. Standard 

16 PIANC WG33 (2002) 
Guidelines for the design of fender systems 

17 PIANC WG150 (2015) 
Guidelines for Protecting Berthing Structures from Scour Caused by Ships 

18 Pile Design and construction Practice (2008) 
5th Edition, M.J. Tomlinson 

19 Planning & Design of Ports & Marina Terminals (2004) 
2nd Edition 

20 Port Designer's Handbook: Recommendations and Guidelines (2014) 
 3rd Edition, Thoresen 

21 Steel Construction Institute Publication P156 (1997) 
Steel Bearing Piles Guide 
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6 PRINCIPAL MATERIAL QUANTITIES 

The principal material quantities associated with the provision of the required infrastructure are summarised 
in Table 6-1 below.  

 

Table 6-1 Principal Material Quantities 

Description Jetty Head Dolphins Access Viaduct Dredging 

Tubular piles 1,250 lm 

825 t 

630 lm 

375 t 

9,800 lm 

5,500 t 

- 

Precast concrete 620 m3 70 m3 5,100 m3  

In-situ concrete  1,100 m3 600 m3 11,200 m3  

Reinforcement 295 t 130 t 3,500 t  

Dredging    Soft 88,000 m3 

Hard/rock 22,000 m3 
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SUMMARY 

Forty-two boreholes were sunk in the 
Entrance Channel, The Bar, East Channel, 
West Passage, the Oyster Bank and at Cobh 
to provide information on the soil and rock 
conditions for feasibility studies covering 
dredging, jetty foundation design and the 
suitability of materials for reclamation 

,purposes. 
In-situ and laboratory tests have been 
carried out and the results, together with 
brief comments on them, included in this 
Report. These are followed by general 
comments on the soil and rock conditions, 
the dredging proposals and the jetty 
foundations. 
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Report No. D6997 

CORK HARBOUR COMMISSIONERS 

REPORT ON SITE INVESTIGATION 

IN CHANNEL AND ESTUARY OF 

LOWER HARBOUR, CORK, 

REPUBLIC OF IRELAND. 

Client: J. B. O'Sullivan, B. E. , 

Planning and Development Manager, 
Cork Harbour Commissioners, 
Harbour Office, 
Custom House Street, 
Cork. 

1. INTRODUCTION 

It is understood that a development of the lower harbour area is under 
consideration and that it will include deepening of the existing channel, land 
reclamation and jetty construction. Boreholes were sunk in several areas 
of the lower harbour to investigate the soil and rock conditions. 

The site work was carried out during the period 30th July to 
20th September, 1970, though, in fact, the drilling vessel remained on site 
for a further period of time waiting for an improvement in the weather 
conditions to complete the last two scheduled boreholes. 

2. LOCATION 

The site investigation covered the following areas of the lower harbour. 

Entrance Channel (Figure Nos. 1 and 2) 

The Bar (Figure Nos. 1, 3 and 4) 

East Channel (Figure Nos. 4 and 6) 

West Passage (Figure No. 5) 

The Bar, Oyster Bank, Cobh. (Figure No. 4). 

3. GEOLOGY OF SITE 

A description of the geology of the country around Cork and Cork Harbour, 
prepared by the Geological Survey of Ireland, is given in AppendixD. Very 
briefly, this site investigation covers parts of the Southern and Central 
Anticlines and the Cloyne Syncline. 
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The Entrance Channel cuts through the Southern Anticline with Old Red 
Sandstone outcropping at the sea bed in places. The Outer Anchorage, Bar, 
Eastern Channel, Oyster Bank and Cobh all lie in the Cloyne Syncline with 
Carboniferous Limestone as bedrock outcropping in places at the sea bed. 
The West Passage cuts through the Central Anticline with Old Red Sandstone 
returning as the bedrock. 

Over all these areas, glacial material is believed to exist, but to be of 
irregular thickness and not very different in appearance from more recent 
rock detritus. This glacial material is overlain in places by recent alluvial 
deposits. 

4. SITE INVESTIGATION 

4.1. Scope of Work 

A total of forty-two boreholes (Borehole Nos. 21 to 24, 27 to 
64, inclusive) were sunk by shell and auger boring and diamond 
drilling techniques from the M. V. 'Gena' to the specified depths 
of 40 ft. , 48 ft. and 75 ft. below L. W. 0. S. T. or, in the special 
cases of Borehole Nos. 60 to 63, to 20 ft. below sea bed level. 
On those occasions where rock was encountered, 4 ft. of it was 
drilled or the borehole completed as specified. One borehole 
(Borehole No. 57) was marginally short of meeting the 
specification when deteriorating weather conditions caused the 
borehole to be prematurely completed. The borehole records 
are given in Appendix A. Borehole Nos. 25 and 26 were 
cancelled. 

4. 2. Sampling 

In accordance with the specification, disturbed soil samples 
were taken at 10 ft. intervals and at changes of strata. 

In addition to the sampling specified, undisturbed samples 
were taken at 6 ft. intervals in coheilive material together 
with intermediate bulk disturbed samples. These samples 
were taken to assist in the identification of materials for the 
borehole records, to be available for laboratory testing and, 
sub,Ttquently, to be available for inspection in connection with 
the proposed dredging works. The number of blows to drive 
the sample tube is given in the borehole records as a guide to 
the relative shear strength of the cohesive materials over the 
site. It should not be used for design purposes. 

As specified, water samples were taken at sea bed level 
and ten feet above sea bed level with a Casella water sampling 
bottle. These were taken in three areas in the Entrance 
Channel marked A, B and C on Figure No. 2. In the absence 
of any instructions or requests ontiming, all the samples 
were taken at slack low water on 18th September, 1970. 
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4. 3. In-Situ Testing 

The specification called for one standard penetration test 
to be carried out in each stratum in fifteen selected boreholes. 
However, to assist in achieving a better understanding of the 
soil conditions, the field superintendent was instructed to 
carry out additional tests. 

In the non-cohesive soils where representative samples 
could not be recovered at their in-situ density, a total of 
sixty-three standard and dynamic core penetration tests were 
carried out to assess the relative density of the sand and 
gravel, respectively, in. a total of thirty-one boreholes. The 
values of penetration resistance (N) are given in the borehole 
records, Appendix A. 

5. SURVEY CONTROL 

5.1. Setting Out of Boreholes 

All the boreholes were set out by sextant observations 
onto pairs of prominent and permanent shore features. 

For the purposes of this site investigation, it was 
assumed that these shore markers were in their correct 
positions relative to one another as shown on the following 
Contract Drawings:- 

Survey of Cork Harbour, 
1965 (Kelvin Hughes) 

Admiralty Chart No. 1777 - do 46/37 

Admiralty Chart No. 1773 - do - 46/38 
Ordnance Survey Sheet - do - 46/39. 

Contract Drg. No. 46/36A 

With the exception of Borehole Nos. 23, 27, 43, 44 and 
45, the actual positions of the boreholes were within 40 ft. , 

as specified, of the proposed positions marked on the 
contract drawings. A further borehole (Borehole No. 64) 
was added to the schedule by letter dated 18th September, 1970. 

Borehole No. 27 was moved to avoid the buoy at 
Roche Point on the instruction of the Client by letter dated 
9th September, 1970. Borehole No. 45 was moved to a new 
position midway between Borehole Nos. 33 and 36 on the 
verbal instructions of the Client. Borehole Nos. 23 and 43 
were moved from their original positions into shallower 
water, as they were both close to the 48 ft. below L. W. 0. S. T. 
datum on Contract Drawing No. 46 /36A. Finally, Borehole 
No. 44 was drilled slightly more than 40 ft. off the proposed 
position to save time because, with fog forming, the drilling 
vessel was becoming a hazard to shipping in the main 
entrance channel. 
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5.2. Sea Bed Levels 

5. 2. 1. Tide Gauges 

The Client's representative levelled the tide gauge 
at the Cork Harbour Commissioner's old office 
at Lynch's Quay, and in letter dated 31st July, 1970, 
gave its zero value as 1.92 ft. above 0. D. , which 

it- 1'k is L. W. 0. S. - (Chart Datum is thus 1. 92 ft. 
above 0. D. Dublin). 

A temporary tide gauge was erected near the 
Pilot Station and given the same reading as the 
Lynch's Quay tide gauge by simultaneous readings 
passed by radio. 

5. 2. 2. Soundings 

Soundings of the sea bed were taken by lead line at 
each borehole position. A simultaneous reading 
of one of the tide gauges was passed by radio to 
the drilling vessel and the sea bed level determined 
relative to L. W. 0. S. T. When the tide gauge at 
Lynch's Quay was used, readings were taken by 
one of the Assistant Harbour Masters. Readings 
of the temporary tide gauge were taken by 
Dredging Investigations Limited. 

6. LABORATORY TESTING 

t.31, 

To assist in achieving a better understanding of the soil conditions, 
an alternative schedule of laboratory tests to the one specified was 
submitted to the Client for his approval. The results of these laboratory 
tests are given in Appendix B, and they include particle size distribution 
curves, Table 1 - Results of Laboratory Tests, and Table 2 - Results of 
Chemical Tests. 

6. 1. Classification Tests 

The particle size distribution of forty-one samples was 
determined by sieve analysis. Twenty-six of these samples 
with generally more than 20% of fine material were further 
analysed by the hydrometer method. The pre-treatment 
loss in these cases has also been noted on the particle size 
distribution curves. 

Atterberg tests were carried out on eight samples of 
the cohesive material to determine the liquid and plastic 
limits. 
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6. 2. Shear Strength Tests 

Undrained triaxial tests were carried out on twelve samples 
of very soft to soft cohesive material. For these tests, three 
If in. diameter specimens were extracted from the undisturbed 
samples and each tested to failure at a different lateral pressure 
By definition of the test, the value of the angle of friction must 
be zero, and a mean value of apparent cohesion thus given in 
Table 1, 

Seven samples of soil scheduled for the undrained test 
appeared to be of a more granular nature. It has been found 
from past experience that the pore water in this type of granular 
material often carries a high proportion of the applied load when 
tested in the undrained condition and hence gives relatively 
meaningless results. For these seven samples, three 12 in. 
diameter specimens were extracted from the undisturbed 
samples and each tested at a different lateral pressure with free 
drainage to relieve the excess pore water pressure, These 
tests are termed. 'functional' triaxial tests. The values of 
cohesion and angle of friction from this test will be intermediate 
between the apparent and effective parameters for this material. 
The more granular the material, however, the greater will be 
the opportunity for the specimen to fully drain during the 
relative quick triaxial test to give effective shear strength 
parameters. 

COMMENTS ON FIELD AND LABORATORY TEST RESULTS 

7. 1. Classification Tests 

The granular material encountered in the boreholes at the 
entrance to the Lower Harbour in general contained a significant 
proportion of cobbles and boulders. 

For this grading of material, it is impossible to recover 
from a borehole a representative sample for particle size 
analysis. An attempt has been made on the overall Block 
Grading No. 1, given in Appendix B, to tentatively extend it to 
include this very coarse material lest it should be overlooked 
at a later date when considering the dredging plant requirements. 

7. 2. Shear Strength Tests 

In view of the need to carry out functional tests on some of 
the more granular samples, it is considered that, had it been 
necessary to define to a greater degree of accuracy the shear 
strength parameters, then slow triaxial tests with pore pressure 
measurement would have been preferable for this soil type 
despite the appreciably higher cost of such testing. 
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7. 3. In-Situ Standard Penetration Tests 

Because of the significant quantities of cobbles and 
boulders in some of the soils encountered, it is very probable 
that the standard and cone penetration tests will have indicated 
too high values of penetration resistance. It is therefore 
strongly recommended that they be used for comparison of 
soil conditions between boreholes at this site and not 
compared with the values obtained from any other sites. 

8. COMMENTS ON SOIL AND ROCK CONDITIONS 

The forty-one particle size distribution curves were collected together 
according to grading and regardless of origin of sample. Block Grading 
No. 1 includes every sample and it is particularly interesting to note the 
very small clay content in both the alluvial and the glacial materials. Block 
Grading No. 2 gives details of the probable boulder clay. Block Gradings 
Nos. 3 to 5 attempt to break down the alluvial material on the basis of 
behaviour in the triaxial test. Block Grading No. 6 isolates the wholly 
fine grained alluvial fine to medium sand. These block gradings are given 
in Appendix B. 

For ease of reference, more detailed comments on the boreholes will 
be generally grouped together according to their geographical location. 

8. 1. Entrance Channel (Borehole Nos. 21 to 24, 27 to 37, 
and 43 to 45, inclusive) 

Most of the boreholes encountered loose to dense brown 
sandy GRAVEL with cobbles and small boulders. The sand 
content consisted mainly of shell fragments. Three boreholes, 
Borehole Nos. 36, 37 and 45, encountered loose to dense 
medium to coarse SAND consisting mainly of shell fragments. 
One sample from Borehole No. 36 contained 75% by weight of 
shell material soluble in concentrated hydrochloric acid. 

Only one borehole, Borehole No. 23, encountered bedrock 
outcropping at the sea bed. This was a fractured purple muddy 
SILTSTONE. It should be noted that difficulty was experienced 
in holding the drilling equipment in position to start the borehole 
because of its steep surface. It is probable that Borehole 
No. 30 also reached bedrock at 43.6 ft. below L. W. 0. S. T. , 

but it was in too weathered a condition for diamond drilling to 
be attempted before reaching the specified completion depth 
for the borehole. 

8. 2 The Bar (Borehole Nos. 38 to 40, 46, 471 and 50 to 53) 

All these boreholes, with the exception of Borehole Nos. 52 
and 53, were for dredging feasibility studies. 
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Borehole Nos. 39, 40, 47 and 50 encountered very soft 
to soft fine sandy SILT to the full depth of the boreholes which 
were sunk well below the proposed dredging datum. 

At the Western end of the proposed channel in Borehole 
Nos. 38 and 46 where the sea bed level was below the proposed 
dredging datum of -31 ft. L. W. 0. S. T. , bedrock was 
encountered at 3 ft. below sea bed and outcropping at the sea 
bed, respectively. As expected, LIMESTONE was 
encountered and drilled to a depth of 4 ft. 

Borehole No. 51, the borehole furthest to the North on the 
proposed channel route, encountered medium dense silty sandy 
GRAVEL down to the dredging datum. Below the datum, 
loose sand was encountered to -40 ft. L. W. 0. S. T. 

The remaining boreholes, Borehole Nos. 52 and 53, were 
taken much deeper than the other boreholes in this area. 
They both encountered 28 ft. to 35 ft. thickness of very soft 
fine sandy SILT overlying strata consisting of sand and gravel 
with some cobbles. At levels of 61.2 ft. and 67. 0 ft. below 
L. W. 0. S. T. , these boreholes encountered probable boulder 
clay of stiff /dense to very dense consistency. 

8. 3. Eastern Channel (Borehole Nos. 41, 48, 54, 55, 59 and 64) 

The three boreholes (Borehole Nos. 41, 48 and 64) sunk for 
dredging feasibility all encountered generally silty fine to 
medium SAND to their full depth. In the case of Borehole 
No. 64, there was a slight change to very soft fine sandy silt 
well below the proposed dredging datum. 

The remaining boreholes were for jetty feasibility. Two 
of these, Borehole Nos. 54 and 59, encountered 41 ft. and 
47 ft. respectively, of very soft fine sandy SILT overlying loose 
to medium dense GRAVEL. Borehole No. 54 probably 
encountered BOULDER CLAY at 62. 5 ft. below L. W. 0. S. T. 
The third borehole, Borehole No. 55, encountered SILT, 
GRAVEL and probable BOULDER CLAY overlying LIMESTONE 
bedrock at 49. 5 ft. below L. W. 0. S. T. (43 ft. below sea bed level). 

8.4. West Passage (Borehole Nos. 42, 49, 57 and 58). 

Borehole Nos. 42 and 49, sunk for dredging feasibility 
purposes, encountered very loose silty fine to medium SAND 
and very soft fine sandy SILT to their full depth which was well 
below the proposed dredging datum. 

The remaining boreholes (Borehole Nos. 57 and 58) were 
sunk to levels of 69. 5 ft. and 72. 5 ft. below L. W. 0. S. T. 
without encountering bedrock. They did, however, encounter 
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loose to medium dense SAND, then GRAVEL and, finally, 
probable boulder clay at levels of 62. 5 ft. and 63. 7 ft. respectively, 
below L. W. 0. S. T. This latter material was probably very 
stiff or very dense in consistency. 

8. 5. Cobh (Borehole No. 56) 

Borehole No. 56 at Cobh was sunk for jetty feasibility 
purposes. It encountered 16 ft. of very soft fine sandy 
SILT, then dense to very dense GRAVEL and finally reached 
SANDSTONE material at 28 ft. depth (-68. 2 ft. L. W. 0. S. T. ). 

A depth of 5 ft. was proved by diamond drilling. Based on 
the cores recovered, there is a possibility of the sandstone 
being large boulders or blocks of sandstone. 

8.6. Hydraulic Fill Study Boreholes (Borehole Nos. 60, 61, 
62 and 63) 

Only Borehole No. 62 encountered SAND. The other 
boreholes encountered an appreciable thickness (in terms of 
the purpose specified) of cohesive fine sandy SILT. 

Two boreholes (Borehole Nos. 60 and 63) in fact reached 
LIMESTONE bedrock before the specified 20 ft. depth. 

9. COMMENTS ON DREDGING 

9. 1. Entrance Channel 

Based on the proposed channel routes shown on Figure 
No. 2 and taken from Contract Drawing No. 46/36A, there 
are probably three materials to be dredged to deepen the 
channel. They are as follows:- 

Loose to dense medium to coarse shell SAND. 

Loose to dense sandy GRAVEL with some cobbles 
and small boulders. 

Fractured purple SILTSTONE. 

The quantities of these materials could vary quite 
appreciably depending on the selected alignment for the 
channel. 

9. 2. The Bar 

Based on the Contract Drawing noted above, the only two 
materials lying within the dredging zone are as follows:- 

Very soft fine sandy SILT. 

Medium dense silty sandy GRAVEL. 
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It would appear from a consideration of sea bed contours 
that the quantity of silt will be greater than that of gravel. 
Bedrock was encountered below the dredging datum in two 
boreholes, but this will only become a problem if future 
dredging proposals are made, or if this limestone bedrock 
has such an uneven surface as to locally rise into the 
dredged zone between the boreholes. Further boreholes or 
geophysics should resolve this, if or when this information 
is considered essential. 

9. 3. Eastern Channel and West Passage 

Silty fine to medium SAND was encountered in both these 
sections of proposed dredging. This should present no 
special problems. 

10. COMMENTS ON JETTY CONSTRUCTION 

Eight boreholes were sunk to provide information for jetty construction 
at locations in the Eastern Channel, The Bar, West Passage and at Cobh. 

It is impossible without information on pile type, loadings and spacing, 
etc. , to predict the penetration.. As a very rough guide, the borehole data 
has been tabulated below. 

TABLE 3 

TENTATIVE SCHEDULE OF PILING DATA 

B. S. 
No, 

1 2 3 4 

Sea bed 
level 

Reduced level 
at which first 
resistance to 
piling should 

be met. 

Reduced level 
at which resis- 
tance to piling 
should increase 

appreciably. 

Reduced level 
at which piling 
should reach 

virtual refusal 

ft, below ft. below ft. below ft. below 
LWOST L. W. 0. S. T. L. W. 0. S. T, L. W. 0. S. T. 

52 24 59 67 

53 11 39 61 

54 6.5 47.5 62.5 
55 6.5 33.5 46.5 49.5 
56 40 56 64 68 

57 29.5 52.5 62.5 
58 43 58 64 (71) 

59 10 57 
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In Table 3, Column No. 2 gives the level of the interface between the 
very soft fine sandy silt and the underlying gravel. 

Column No. 3 gives the probable level of the interface 
between the gravel and the probable boulder clay. 

Column No. 4 gives the level of the interface between the 
probable boulder clay and the upper bedrock surface. This does not take 
into account any weathering (softening) of the bedrock surface which may 
allow the pile to penetrate some way into the bedrock. 

11. RECOMMENDATIONS 

11. 1. Boreholes 

It is appreciated that this is a feasibility survey and that 
further boreholes will therefore be sunk to provide further 
evidence on the soil and rock conditions. Borehole Nos. 25 
and 26, for example, had to be cancelled due to prolonged 
adverse weather conditions. It is recommended that these 
will be included in the next site work and the direct entrance 
fully investigate& 

11.2. Geophysics 

Bedrock was encountered in a few boreholes outcropping 
at, or close to, the sea bed. If future dredging proposals 
lower the dredging datums in the Entrance Channel and the 
Bar below those of 42 ft. and 31 ft. L. W. 0. S. T. , then it is 
strongly recommended that rock profiling be ,carried out by 
geophysical methods to assist in the future assessment of 
rock dredging. 

11.3. Survey 

As stated in the text of the Report, existing permanent 
shore features were used as shore markers for establishing 
the positions of boreholes. As instructed, these were taken 
to be correct. Independent checks by our surveyors on site 
indicated that whilst all these shore stations were substantially 
in their correct positions, differences did occur relative to 
one another. 

It is strongly recommended that a full land triangulation 
of the Lower Harbour be carried out and, where appropriate, 
additional shore stations be erected. 

ARDENER) 
Senior Projects Engineer 

RG/SF/D6997 
February, 1971. 
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LOWER HARBOUR, CORK 

REPUBLIC OF IRELAND 

T.4 B L E 2 

RESULTS OF CHEMICAL TESTS 

Water 
Sampling 

Area 

Water Sample taken 
at sea bed level 

Water sample taken 10 ft. 
above sea bed level 

NaCl 
To 

Suspended matter NaC1 
% 

Suspended matter 
ppm 

A 3.26 10 3.25 Less than 10 

B 3.28 20 3.24 Less than 10 

C 3.22 Less than 10 3.22 30 ---. 

RG/BB/ February 1971. 
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REPORT ON SITE INVESTIGATION 

IN CHANNEL AND ESTUARY OF 

LOWER HARBOUR, CORK, 

REPUBLIC OF IRELAND 

APPENDIX C 

SITE PLANS 

Figure 1 Location of Boreholes at The Bar 
and Entrance Channel. 

Figure 2 Location of Boreholes in 
Entrance Channel. 

Figure 3 Location of Boreholes at The Bar. 

Figure 4 Location of Boreholes at The Bar 
and East Channel. 

Figure 5 Location of Boreholes in West Passage. 

Figure 6 Location of Boreholes in East Channel. 
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1. GENERAL 

The leading outlines of the geological structure of Cork Harbour is 
remarkably simple with the Carboniferous and Old Red Sandstone Rocks 
compressed into a series of synclines and anticlines, clearly expressed 
in the form of the ground. The axes of these ridges run approximately 
east-west and the attached 1" map shows the portion of the main features 
which in places have been stripped away by the passage of time. Thus, 
the region consists of an overlying layer of boulder clay with underlying 
sandstone at the ridges and underlying limestone in the valleys. 

2. SOUTHERN ANTICLINE 

On the south side of the harbour, the outcrop of 0. R. S. which 
forms the chief constituent of the Southern Anticline is marked by 
undulating high ground, interrupted only by the water channel at the 
harbour entrance. These rocks are known as "Kiltorcan Beds" and 
contain yellowish and greenish clays with sandstones. Beds of rusty brown 
colour, readily decomposing into loamy sand, are formed of decomposed 
Cornstones and when unweathered, are found to be full of strings of 
crystalline carbonate of lime. 

In the area of the harbour mouth, this 0. R. S. is generally overlain 
by irregular thicknesses of boulder clay on top of blown sand. 

3. CLOYNE SYNCLINE 

The Cloyne Syncline lies in the line from the Oyster Bank through 
Spike Island to the East Channel. This depression is partly filled by 
Cork Harbour in its broadest and lowest portion where it is mainly 
underlain by Carboniferous Limestone. Overlying this limestone is a 
compact boulder clay, largely derived from Carboniferous rocks, 
containing some large glaciated boulders. 

4. CENTRAL ANTICLINE 

The Central Anticline is a steep-sided ridge of Old Red Sandstone 
running east-west through Great Island. It is broken only by the transverse 
water-filled gorges of East Passage and West Passage by which the 
Great Island portion of the ridge is isolated. The thickness of the 
Sandstone has been estimated at 5,000 ft. with the Upper 0. R. S. comprising 
beds of rusty brown colour, readily decomposing into a loamy sand 
occupying the top 500 ft. or so. 

In this area the boulder clay is confined to the flanking slopes of the 
Central Ridge, being often no more than a clayey local rubble containing 
a few scratched .stones. The high ground at the Western side of the 
transverse gorge at West Passage is almost entirely devoid of drift, 
whereas Hop Island is a mound of boulder clay rising out of the slob. 



5. CORK SYNCLINE 

The principal feature of the area is the Cork Syncline. It forms 
the main valley of the River Lee and is underlain by Carboniferous 
Limestone and Lower Limestone Shales brought down into a deep infold 
between the Old Red Sandstone rocks of the Central Anticline and the 
similar rocks of the Cork or Northern Anticline. The valley averages 
2-3 inches in width and the steep slopes by which it is bounded on both 
sides are due to the rapid weathering of the Lower Limestone Shale. 
However, in the middle of the syncline between the outcrops of this shale, 
the massive limestone frequently rises in irregular knolls which, in a few 
places, carry the ground above the 100 ft. contour. 

The River Lee runs along this valley to Little Island and is then 
deflected south through the deep gorge in the Central Anticline at 
West Passage. This is an excellent example of the differential 
resistance of rocks under long-term erosion. 

This area underwent a more prolonged glaciation than the 
surrounding ridges producing the heavy accumulation of gravel in the 
hollows of the hill-slope at Douglas. Along the Lee from Cork to 
Dunkettle are wide strips of alluvial and drift deposits, being generally 
composed of stratified boulder clays, river gravels and alluvium, 
sometimes with hardly any clay. It may be generally said that in this 
area the boulder clay rests on the gravel but both may occur in layers or 
with boulder clay directly overlying rock. 

Little Island is covered with varying thicknesses of reddish-brown 
loamy and gravelly-drift with knobs of limestone projecting -through it in 
places. Similarly, Foaty Island has a superficial deposit of reddish- 
boulder-clay with ridges of sand and gravel rising to over 100 feet on 
the north-eastern part of the Island. 

6. CORK ANTICLINE 

On the north side of the River Lee, the Old Red Sandstone rises 
steeply from under the Carboniferous rocks to form the ridge known as 
the Cork Anticline. This anticline is, however, complicated by 
subsidiary folds causing it to split into a northern and southern branch 
by the intervention of the lens-shaped strip of Lower Limestone Shale 
occupying the minor Riverstown Syncline which gives rise to a small 
longitudinal valley. 

Generally, the country north of Cork valley may be described as 
an undulating upland of Old Red Sandstone with high and steep margins 
trenched by deep narrow ravines in which the principal streams have 
graded their channels to a low level in agreement with the drainage 
level of Cork valley. Again, the area is covered in boulder clay, the 
thickness increasing towards the west. 



r 

7. GENERAL 

(a) Glacial Deposits: 

Although here and there around Cork Harbour, the glacial 
drift is heaped to a considerable thickness, as a general rule 
it is only thinly distributed and not very different from the 
ordinary subaerial rock-detritus. 

(b) Boulders: 

Except in the low-lying sections where glaciated blocks 
of limestone are sometimes numerous, there is a notable 
rarity of large boulders in the Cork drifts. Exception to 
this rule is the summit of Great Island where there is an 
abundance of large transported blocks composed of a close- 
grained siliceous breccia. 

(c) Gravels: 

(1) Little Island - Midleton. 

(ii) Bride & Glashaboy River valleys. 
(iii) Esker-like ridge at the Sa leen Estuary. 
(iv) Owenaboy Estuary. 
(v) Immediately North of Power Head. 

(d) River Gravels: 

(i) Owenacurra River at Midleton. 

(ii) Lee Valley at Carrigrohane. 
(iii) West of Douglas. 

(e) Peat 

Curious absence throughout the area despite favourable 
conditions for its formation in several areas. 
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D
redging Investigations Lim

ited 
a unique advisory technical service 

D
redging Investigations Lim

ited are pleased to offer a 
proficient advisory service for all projects involving 
dredging, land reclam

ation and allied operations. 

C
oherent and inform

ed advice, on the m
odern civil 

engineering aspects of dredging and its associated 
activities, has previously been very difficult to obtain. 
B

y integrating experts from
 the dredging and geotechnical 

fields, D
redging Investigations Lim

ited are able to 
undertake the follow

ing tasks, either separately or 
w

ithin the fram
ew

ork of a com
plete feasibility study and 

report. 

H
ydrographic and topographic surveys. 

G
eotechnical site investigations on land and over 

w
ater, in both sheltered inland and hazardous exposed 

offshore locations, involving boring, drilling, sam
pling, 

coring and in situ testing in soils and rocks w
ith 

associated techniques 
S

oil and R
ock M

echanics 
laboratory testing w

ith applied technical analyses 
including in particular consideration of the dredgeability 
of soils and rocks and, w

here applicable, their suitability 
as reclam

ation m
aterial 

O
utline design of dredging and 

reclam
ation projects including soil and rock quantity 

assessm
ents, 

recom
m

endation of optim
um

 plant type and 
plant operating param

eters S
tudies into specific 

associated subjects such as rock rem
oval by blasting or 

other m
ethods. 

D
redging Investigations Lim

ited is backed by the 
unequalled experience and facilities of the w

orld-w
ide 

W
estm

inster G
roup of D

redging C
om

panies. 

2 
3 

H
ydrographic survey in progress. 

'eotechnical investigation over w
ater. 

A
 typical location site in the U

.K
. on the R

iver T
ees. 

P
reparation of technical report. 

T
est for particle size distribution. 

LL 

D
iam

ond drill crew
 in action. 

C
oring rock for analysis. 
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DREDGING INVESTIGATIONS LTD. 

BOREHOLE RECORD 

Job No. D6997 

Location Cork Harbour 

Date 

Remarks 

Borehole No. 34 

Date Commenced 

Date Completed 

Type of Boring Shell and auger 6" 

Ground Level 

Sea bed Level 

19th August, 1970. 

19th August, 1970. 

-44'7" L. W. 0. S. T. 

DESCRIPTION OF STRATA 
DETAILS OF STRATA SAMPLES & FIELD TESTS 

Legend Depth R.L. 
Ref. 
No. 

I 

Type Depth 

. 

I Test 
Result 

Gt a 
to 

-44. 6 

Very dense grey silty sandy 0 
1 D 2'0" . 

fine to coarse flaky and rounded e to 
GRAVEL with some cobbles. 

, 
3'0" 

0 

0 2 CPT 3'6" N = 74 
0 0 to 
o 416" 

0 

01 3 D 5'0" 
4:, ,, 

to C) 
o 6'0" I -50.6 6'0" 

Borehole 
cr,rnpi,,1-4,, 

. 

k 

% 

2. 

Key: U4 - Undisturbed Sample (4') 
U14 - Undisturbed Sample (14') 

D - Disturbed Bulk Sample 

S.P.T. - Standard Penetration Test 

C.P.T. - Cone Penetration Test 

W -- Water Samples 

C.R. - Core Recovery 

V - Vane Test 



DREDGING INIVESTIGATIOI\IS LTD. 

BOREHOLE RECORD 

Job No. D6997 
Cork Harbour 

Location 

Date 

Remarks 

Borehole No. 36. 

Date Commenced 

Date Completed 

Type cif Boring 

Ground Level 

Sea Bed Level 

9th August, 1970. 

9th August, 1970. 

Shell and auger 8" 

-39'3" LW. O. S. T. 

DESCRIPTION OF STRATA 
DETAILS OF STRATA 1 SAMPLES 8 ; FIELD 

Depth 

TESTS 

r 
Test 
Result Legend Depth R.L. 

Ref. 
No. Type 

Medium dense to dense brown 
medium to coarse shell SAND. 

(Sample No. 1 contained 75% by 
weight of shell material of sand 
size). 

, 
. 

. . 

. - 

. 
- 

- ' 

, . 

. 

, 
. 

. 

. 

. 

. - 

- 

' 

I 
, 

-, 

, 

- 

- 9'0" 

-39. 

-48. 

2 

2 

1 

2 

3 

4 

D 

SPT 

D 

W 

3'0" 
to 
4'0" 

6'6" 
to 
7'6" 

8'0" 
to 
9'0" 
9'0" 

See PSD curve 

N = 32 

Borehole 
complete 

1 

1' 

- 

I 

/M. 

2, 

Key: U4 - Undisturbed Sample (4") 

U14 - Undisturbed Sample (19--) 

D - Disturbed Bulk Sample 

S.P.T. - Standard Penetration Test 

C.P.T. - Cone Penetration Test 

W -- Water Samples 

C.R. -- Core Recovery 
V - Vane Test 



NOM 

DREDr;ING INVFSTI, 

Job No. D.6997 

Location Cork Harbour. 

BO HOLE, ...O RD 

Date 

Remarks 

Borehole No. 

Date Commenced 

Date Completed 

Type if Boring 

Ground Level 

Sea Bed Level 

13th September, 1970. 

13th September, 1970. 

Shell and auger 8" 

-39'0" L. W. 0. S. T. 

DESCRIPTION OF STRATA 
DETAILS OF STRATA I SAMPLES & FIELD TESTS 

Legend Depth R.L. 
Ref. 
No. Type 

i 

Depth 
l Test 

Result 

P... 

p. 

M.' 

1.... 

Pm. 

1.... 

Grey fine sandy SILT and 
large shells and shell fragments. 

+ Unable to recover undisturbed 
4 in. diameter sample, 
which took 7 blows to drive. 

K X x 
x" ,}<" 

x x x 
K K 

X x x 
K K 

x x 
X x 

. x x 6'0" 

-39.0 

-45.0 

1 

2 

D 
+ 

D 

3'0" 
to 
4'0" 

5'0" 
to 
6'0" 

_ 
See PSD curve 

See PSD curve 

Borehole 
complete 

' . 

Key: U4 - Undisturbed Sample (4") 

U14 - Undisturbed Sample (141 
D - Disturbed Bulk Sample 

S.P.T. - Standard Penetration Test 

C.P.T. - Cone Penetration Test 

W - Water Samples 

C.R. - Core Recovery - Vane Test 



Job No 

Location 

Date 

Remarks 

DRFDGING INVESTI T1 "" LTD. 

BOREHOLE RECORD 

D6997 
Cork Harbour 

Borehole No 39. 

Date Commenced 13th August, 1970. 

Date Completed 13th August, 1970. 

Type of Boring Shell and auger 8" 

Ground Level 

Sea i.ed Level -2919" L 0. S. T. 

DESCRIPTION OF STRATA 
DETAILS OF STRATA SAMPLES 8: FIELD TESTS 

Ref. Test 
Legend Depth R.L. No. Type Depth Result 

X X V -29. 7 

Very soft, becoming soft with x x 1 D 3'0" 
depth, fine sandy SILT with 
occasional shells. 

x , t x 

x X 

to 
4'0" 

X NC x 
2 134 6'0" 5 blows 

k' y to See PSD curve 
x x x 

x x 
7'6" and Table 1. 

K K x 3 D 910" 

k" X 
to 
0 1 0 " 

X )4' 

X K 4 U4 2'0" 10 blows 
x K x to See PSD curve 
x x 

x x 
13'6" and Table 1. 

x x S D 15'0" 
X x g to 

w x 16'0" 

)... x . 
K x 

b U4 17'0" 12 blows 
to See PSD curve 

K le 
, 18'6" -48.2 18'6" and Table 1. 

Borehole 
complete 

. 

I 

2. 

Key: U4 - Undisturbed Sample (41 
U11 - Undisturbed Sample (11") 

D - Disturbed Bulk Sample 

S.P.T. - Standard Penetration Test 

C.P.T. - Cone Penetration Test 

W -- Water Samples 

C.R. - Core Recovery - Vane Test 



rr, -t rtIcs--1-e- A 
N.L: k,..7 V Os-1r\ R.-11\i...) 

BOREHOLE. U.:CORD 

D. 

Job No. D6997 Borehole No . 41. 

Location Cork Harbour Date Commenced 31st July, 1970, 

Date Date Completed ..... st..Jialy.s, 19.70. 

Remarks Type of Boring Shell and auger 8" 

Ground Level 

Sea Bed Level r- -22'0" L, W. O. S, T. 

DESCRIPTION OF STRATA 
DETAILS OF STRATA SAMPLES & FIELD TESTS 

Legend Depth R.L. 
Ref. 
No. Type Depth 

j 
Test 
Result 

(Very soft) grey fine sandy SILT 
with occasional shell fragments. 

, 

Grey silty fine to medium SAND 
some large shells and shell 
fragments. 

. 

. 

, . 

, 

. 

X x x 
x x 

x x x 
x x 

x x x 4'0" 

-22.0 

-26.0 

1 D 3'0" 
to 
4'0" 

. 

See PSD curve 

8 blows. 
See PSD curve 
and Table 1. 

W IL 0 bl,., 0, 
See PSD curve 
and Table 1. 

6 blows. 
. 

8 blows. 

1 

Borehole 
rorp_pi,...i, 

, 

. .. . 
, 

.:.. . .....- 
. . , , 

. .-. ., -. 
-- 

-. 
. . 

.. 

c . . 
: 

.. - .. 
, . . 

- 

. 

: 
. . 
-.. . -. 

. 
- 

. . " 
: - , 

. , 

'' - '. i 

_ 

-. 
. 

- ,.. 

... --s . . 

-* -:.. 2610" -48. 0 

2 

3 

A 
.. 

5 

6 

7 

8 

.. 

9 

U4 

D 

TT.? ,..,= 

D 

U4 

D 

U4 

W 

6'0" 
to 
7'6" 

9r011 

to 
1010.11 

1 -11(1,t 
...4. ,.., 

to 
1316" 

15'0" 
to 
16'0 " 

.1t:10" 

19'6" 

21'0" 
to 
22'0" 

24'0" 
to 
251611 

26'0" 

Key: 04 - Undisturbed Sample (4') 
04 - Undisturbed Sample (11-) 

D - Disturbed Bulk Sample 

S.P.T. - Standard Penetration Test 

C.P.T. - Cone Penetration Test 

W Water Samples 

C.R. - Core Recovery 
V Vane Test 



DREDGING fNYESTGATIONS 

BOREHOLE RECORD 

Job No D6997 

Location Cork Harbour 

Date 

Remarks 
MI= 

Borehole No. 40. 

Date Commenced 

Date Completed 

Type of Boring 

Ground Level 

Sea Eed Level 

14th August, 1970 

14th August, 1970, 

Shell and auger 8" 

-29'9" L. W. 0. S. T. 

DESCRIPTION OF STRATA 

NMI 

/MI 

pow 

ism 

pow 

Very loose grey silty fine to 
medium SAND with occasional 
shell fragments. 

Very soft grey fine sandy SILT 
with occasional shell fragments. 

DETAILS OF STRATA SAMPLES & FIELD TESTS 

Legend 

' .* 

. - . 

X s( X 

I>C 
x X 

X X 
x x x 

Depth R.L. 
Ref. 
No. Type Depth 

Test 
Result 

-29. 7 

1 

2 

3 

13'0" -42. 7 

4 

186" -48.2 

SPT 

3'0" 
to 
4'0" 

6'6" 
to 
7'6" 

9 ' 0" 
to 
10'0" 

U4 16 '0" 
to 
17'6" 

N= 2 

See PSD curve 

10 blows 
See PSD curve 
and Table 1. 

Borehole 
complete 

-2. 

Key: U4 - Undisturbed Sample (4-) 

1)14 - Undisturbed Sample (14') 
D - Disturbed Pittlk Sample 

S.P.T. - Standard Penetration Test 

C.P.T. - Cone Penetration Test 

W -- Water Samples 

C.R. - Core Recovery 

V - Vane Test 



Job No. 

Location 

Date 

Remarks 

DRED.,..-71NG INVESTIGATIONS LTD. 

D6997 

BOREHOLE RECORD 

Cork Harbour 
Borehole No. 33. 

Date Commenced 

Date Completed 

Type of Boring 

Ground Level 

Sea Bed Level 

9o4sti 

8th August, 1970, 

8th August, 1970. 

Shell and auger 8" 

-32'3" L. W. 0. S. T. 

DESCRIPTION OF STRATA 
DETAILS OF STRATA SAMPLES gt FIELD TESTS 

Legend _ 
0 6 

I Depth R.L. 
Ref. 
No. Type 

1 

Depth 
Test 
Result 

I 

' -32.2 
Dense to very dense grey brown 
sandy fine to co-,rse GRAVEL 

0 , 
0 

1 D 3'0" 
to 

with frequent cobbles and small 
boulder s. 

0 

0 0 4'0" 

The sand consisted mainly of 
0 

0 
2 CPT 6 '6 "" N = 51 

shell fragments, 0 
0 to 

0 7'6" 0 
0 3 D 9'0" 
0 ° to 

o 10'0" 
6 

0 4 CPT 12'6" N = 36 
to 

0 13'6" 
13 

0 D 15'0" 
,:: to 

16'0" 
0 0 

0 16'0" -48. Z 6 W 16'0" 

. 

Borehole 
complete 

. 
, Av 

Key: U4 - Undisturbed Sample (41 
U11 - Undisturbed Sample (141 
D - Disturbed Bulk Sample 

S.P.T. - Standard Penetration Test 

C.P.T. - Cone Penetration Test 

W - Water Samples 

C.R. -- Core Recovery 

V - Vane Test 



DREDGING INVESTIGATIONS LTD. 

BOREHOLE RECORD ei(i(to 

Job No. D6997 Borehole No. 23 

Cork Harbour 12th August, 1970. Location Date Commenced 

Date Date Completed 12th August, 1970. 

Remarks Type of Boring Shell and auger and rotary drilling 
techniques used - see footnote. 

Ground Level 

Sea Bed Level -40'0" L. W. 0 S. T, 

DESCRIPTION OF STRATA 

own 

DETAILS OF STRATA SAMPLES & FIELD TESTS 

Legend Depth R.L. 
Ref. 
No. Type Depth 

Test 
Result 

Fractured purple muddy 
SILTSTONE with small 
decalcification pockets and 
black and yellow surfaces 
on some fractures. 
(Lump size generally about 
lin. ). 

The first attempt at this borehole 
was made using rotary diamond 
drilling techniques taking an 
84mm core. When this proved 
unsatisfactory, the borehole was 
chiselled to a depth of 1 ft. 6 in. 
wiLli 8 ii.L. L. abing. Threee core 
runs of 9 in. , 6 in. and 9 in. 
were then made. The borehole 
was completed from 3 ft. 6 in; to 
4 ft. by rock roller drilling 
techniques. 

..-. 
-40. 0 

-44.0 

1 

Run 1 

Run 2 

Run 3 

D 0'0" 
P6" 

1'6" 
2'311 

213rt 
21911 

21911 

3'6" 

. - K--. 

4'0" 

- - - - 
x 

x x - 
Ac - - 

_..... 

_ 
X _ lc 

Po. 

75.2. 

Key: U4 - Undisturbed Sample (4") 
Ulf - Undisturbed Sample (iv) - Disturbed Bulk Sample 

S.P.T. - Standard Penetration Test 

C.P.T. - Cone Penetration Test 
W - Water Samples 

C.R. - Core Recovery 
V - Vane Test 



DREDG1N 

OMR 

Job No. 
D 6 9 9 7 

Location Cork Harbour 

1 

DoRUHO l_rr: R. c 

Date 

Remarks 

Borehole No 

LTD. 

38. 

Date Commenced 11th August,. 1970. 

Date Completed I lth August, 1970. 

Type cif Boring Shell and auger .(8") to 3 ft. then 
rotary diamond coring ogarr 

Ground Level 

Sea Bed Level -34'7" L W. O. S. T. 

DESCRIPTION OF STRATA 
DETAILS OF STRATA SAMPLES & FIELD TESTS 

Legend Depth R.L. 
Ref. 
No. Type 

I 

I Depth I 

Test 
Result 

(Loose) grey fine SAND and 
large SHELLS. 

Grey medium grained LIMESTONE 
with thin calcite laminae (shear 
planes ?) dipping at 80° to the 
horizontal. Occasional thick 

. horizontal calcite veins. Some 
calcite laminae weathered to a 

yellow colour. 

The core recovery was vl rtually- 
100% in the limestone but it was 
all fragmented. The coring time 
for 4 ft. was 1 hour. 

' 

1 

. 

. 
. 

. 

3'0" 

-34. 6 

-37.6 

1 

2 

D 

W 

1'0" 
to 
2'0" 

3'0" 

Borehole 
Complete 

E I 

7'0" 

Run 1 

-41.6 

3'0" 
to 
7'0" I 

I 

1 

I 

JIM 

2. 

Key: U4 - Undisturbed Sample (4") 

U11 - Undisturbed Sample (1r) 
D - Disturbed Bulk Sample 

S.P.T. - Standard Penetration Test 

C.P.T. - Cone Penetration Test 
W - Water Samples 

C.R. - Core Recovery 
V - Vane Test 



DREDGING INVESTIGATIONS LTD. 

BOREHOLE RECORD 

Job No D6997 

Location Cork Harbour 

Date 

Remarks 

Borehole No. 32. 

Date Commenced 7th August, 1970. 

Date Completed 7th August, 1970. 

Type of Boring Shell and auger 8" 

Ground Level 

Sea Bed Level -36'10" L. W. 0. S. T. 

DESCRIPTION OF STRATA 
DETAILS OF STRATA SAMPLES & FIELD TESTS 

Legend Depth R.L. 

-36.8 

Ref. 
No. Type Depth 

I Test 
Result 

0 0 , 
Medium dense to dense grey sandy 0 . 1 D 3'0" 

. 

fine to coarse GRAVEL with o to 
cobbles and some small boulders. 0 4'0" 

0 . 

0 

e, 0 2 CPT 6'6" N = 29 
o to 

0 ° 7'6" 
O 0 

0 0 
3 D 9'0" 

to 
0 4 10'0" 
0 

t. 11'6" -48.31 4 W 11'6" 
Borehole 
complete 

1 

t 

2. 

Key: U4 - Undisturbed Sample (4') 
U11 - Undisturbed Sample Oil 
D - Disturbed Bulk Sample 

S.P.T. - Standard Penetration Test 

C.P.T. - Cone Penetration Test 

W - Water Samples 

C.R. - Core Recovery 
V - Vane Test 



DREDGING INVES1 KIM-IONS LTD. 

BOREHOLE RECORD 

Job No D6997 

Location Cork Harbour 

Date 

Remarks 

Borehole No. 

9Qc1G1 

31. 

Date Commenced 25th August, .3.970., 

Date Completed 

Type cif Boring 

Ground Level 

Sea Bed Level 

25th August, 1970. 

Shell and auger 8" 

-42'3" L. W. O. S. T. 

DESCRIPTION OF STRATA 

' 

DETAILS OF STRATA SAMPLES & FIELD TESTS 

Legend Depth R.L. 
Ref. 
No. Type Depth 

Test 
Result 

0 0 
0 -42.2 

Medium dense grey silty sandy 0 
0 1 D 20 " ' 

fine to coarse GRAVEL with a to 
cobbles and small boulders. 

, The sand consisted mainly of a 
o 

P 

3'0" 

shell fragments. 
o 

o 2 CPT 3'6" 
to 

N = 19 

416 " 
0 

o 3 D 5'0" 
to 

0 6'0" -48.2 6'0" 

. 

Borehole 
complete 

. .. 

I 4 

2. 

Key: 04 - Undisturbed Sample (4") 

Ull - Undisturbed Sample (II") 
D - Disturbed Bulk Sample 

S.P.T. - Standard Penetration Test 

C.P.T. -- Cone Penetration Test 

W -- Water Samples 

C.R. - Core Recovery 

V -- Vane Test 



DREDGING INVESTIGATIONS LTD. 

BOREHOLE RECORD 

Job No. D6997 

Location Cork Harbour 

Date 

Remarks 

Borehole No. 30. 

Date Commenced 27th August, 1970. 

Date Completed 27th August, .1970. 

Type of Boring Shell and auger. 8" 

Ground Level 

Sea Bed Level -34'7" L. W. 0. 5. T. 

DESCRIPTION OF STRATA 
DETAILS OF STRATA SAMPLES & FIELD TESTS 

Legend Depth R.L. 
Ref. 
No. Type Depth 

Test 
Result 

Medium dense brown silty sandy 
fine to coarse GRAVEL with some 
cobbles and small boulders and 
occasional shell fragments. The 
gravel and cobbles were flaky and 
rounded with occasional keel worm 
casts. 

Red purple rock fragments with 
occasional shell fragments, 
(Possible weathered bedrock) 

. 

' 

. 

ci 0 

a 6 

0' 

0 

0 
o 

if, 

0 o 
D 

0 
0 

9'0" 

-34. 6 

-43.6 

1 

2 

D 

CPT 

3'0" 
to 
4'0" 

6'6" 
to 
7'6" 

N = 20 

N = 15 

Borehole 
complete 

. 

( 

-48.6 

3 

4 

D 

CPT 

9 ' 0" 
to 
10'0" 

12'6" 
to 
13'6" 

-i 

- - - _ _ -+ 

"14'0" 

% 

Key: U4 - Undisturbed Sample (4") 

U14 - Undisturbed Sample (ii") 
D - Disturbed Bulk Sample 

S.P.T. - Standard Penetration Test 

C.P.T. - Cone Penetration Test 
W - Water Samples 

C.R. - Core Recovery 

V - Vane Test 



Job No. 

Location Cork Harbour 

Date 

Remarks 

DREDGING iNVFSTIGATION- LTD. 

BOREHOLE RECORD 

D6997 Borehole No. 29. 

Date Commenced 23rd August, 1970. 

Date Completed 23rd August, 1970. 

Type of Boring Shell and auger 8" 

Ground Level 

Sea E.,ed Level -38'10" L. W. 0. S. T. 

DESCRIPTION OF STRATA . 

DETAILS OF STRATA SAMPLES & FIELD TESTS 

Legend 

0 0 0 

0 0 
0 

so 

0 

Depth R.L. 
Ref. 
No. Type Depth 

Test 
Result 

Sandy fine to coarse well rounded 
to angular GRAVEL with occa..donal 
keel worm casts. 

Medium dense brown sandy sub 
rounded and angular fine to coarse 
GRAVEL with some cobbles and 
small boulders interbedded with 
3 in. to 6 in,.layers of brown 
gravelly randy clayey SILT. 

2'0" 

-38.8 

-40,8 

1 P 1'0" 
to 
2'0" 

N = 18 

See PSD curve 

Borehole 
complete 

Y c' x 
o 

p 

° 0 x 

X 
X 

0 

X 0 
o 

1 

C. 
0 

0 y 

X X 
C, 

0 
0 

0 

X I 

0 
x y 
0 c. 9'6" ; -48.3 

2 

3 

D 

CPT 

D 

4'0" 
to 
5'0" 

6'6" 
to 
716" 

870" 
to 
9'0" 

Key: U4 - Undisturbed Sample (4') 
UV; - Undisturbed Sample (1f) 
D - Disturbed Bulk Sample 

S.P.T. -- Standard Penetration Test 

C.P.T. Cone Penetration Test 

W Water Samples 

C.R. --- Core Recover/ 
V - Vane Test 
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DREDGING INVESTiGATIONS LTD. 

BOREHOLE RECORD 

Job No. D6997 

Location Cork Harbour 

Date 

Remarks 

Borehole No. 28. 

Date Commenced 

Date Completed 

Type ctf Boring 

Ground Level 

Sea Bed Level 

18th August, 1970. 

18th August, 1970. 

Shell and auger 6" 

-39' 6" L. W. 0. S. T. 

DESCRIPTION OF STRATA 
DETAILS OF STRATA SAMPLES & FIELD TESTS 

Legend Depth R.L. 
Ref. 
No. Type Depth 

Test 
Result 

0 
0 

0 -39.5 
Dense to very dense grey brown 0 0 1 D 3'0" 
bandy fine to coarse GRAVEL, 
with frequent cobbles and small 

o 

.0 

0 

0 

to 
4'0" 

boulders. The sand consisted 0 p 

mainly of shell fragments. The 2 CPT 6'6" N = 48 
gravel and cobbles were flaky and 
rounded with occasional keel worm 
casts. 

0 0 to 

° 0 3 D 7'0" 
o to 

8'0" 
C 8'6" -48. 0' 

Borehole 
complete 

, 

, 

. - 

, 

I k 

r 

r- 

1" 

r- 

Key: U4 - Undisturbed Sample (4") 

U14 - Undisturbed Sample (14") 

D - Disturbed Bulk Sample 

S.P.T. - Standard Penetration Test 

C.P.T. -- Cone Penetration Test 

W -- Water Samples 

C.R. - Core Recovery 
V - Vane Test 



DREDGING INVESTIGATIONS LTD. 
IMO 

BOREHOLE RECORD 
NMI 

Job No. D6997 

Location Cork Harbour 
PIM 

Date 

Remarks 

Borehole No 24. 

Date Commenced 

Date Completed 

Type of Boring 

Ground Level 

Sea Bed Level 

10th August, 1970, 

10th August, 1970, 

Shell and auger 8" 

-45'3" L. W. O. S.. T. . 

DESCRIPTION OF STRATA 
1 DETAILS OF STRATA SAMPLES & FIELD TESTS 

Legend Depth R.L. 
Ref. 
No. Type Depth 

Test 
Result 

0 
el 6 -45.2 

Dense to very dense red brown o 0 1 CPT 1'6" N ,- 46 
sandy fine to coarse GRAVEL o 0, 

to 
with frequent cobbles and small 
boulders. The sand consisted 
mainly of shell fragments with 0 

0 

0 

. 

2 D 

2'6" 

2'0" 
occasional keel worm casts on the ,0 to 
flaky sub rounded cobbles. 0 

o 3'0" 

0 0 3'0" -48.2 3 W 3'0" 
Borehole 
complete 

.. 

. 

Key: U4 - Undisturbed Sample (41 
Uli - Undisturbed Sample (111 
D - Disturbed Bulk Sample 

S.P.T. - Standard Penetration Test 

C.P.T. - Cone Penetration Test 

W - Water Samples 

C.R. -- Core Recovery - Vane Test 



DREDGING INVES T i ATIO S LTD. 
W1(1° 

BOREHOLE RECORD 

Job No. D6997 Borehole No 22. 

Location Cork Harbour Date Commenced 10th August, 1970. 

Date Date Completed 10th August, 1970. 

Remarks Type cf. Boring Shell and auger 8" 

Ground Level 

Sea Bed Level -44'5" L. W. 0. S. 

DESCRIPTION OF. STRATA 
DETAILS OF STRATA SAMPLES 8; FIELD TESTS 

Legend Depth 

, 

R.L. 
Ref. 
No. Type Depth 

--- 
Test 
Result 

- 

i 

Loose to medium Ctense brown 
..,andy fine to coarse GRAVEL 
with occasional cobbles and 
small boulders. The gravel was 
flaky and sub-rounded and the 
sand consisted mainly of shell 
fragments. 

. 

0 O 0 
a 

0 
o r 

a 
o 0 

0 
0 

O D 4'0" 

-44.4 

-48.4 

] 

2 

3 

CPT 

D 

I W 

2'6" 
to 
3'6" 

2'0" 
to 
3'0" 

4'0" 

___ 

N = 10 

Borehole 
complete 

c 

. 

i 

1 

Key: U4 - Undisturbed Sample (4") 

Uli - Undisturbed Sample (1r) 
D - Disturbed Bulk Sample 

S.P.T. - Standard Penetration Test 

C.P.T. - Cone Penetration Test 

W -- Water Samples 

C.R. Core Recovery 

V - Vane Test 



OMNI 

011001 

DREDGING INVESTIGATIONS LTD. 

BOREHOLE RECORD 

Job No. D6997 Borehole No 21. 

Location Cork Harbour Date Commenced 9th August, 1970. 

Date Date Completed 9th August, 1970. 

Remarks Type of Boring Shell and auger 8" 

Ground Level 

Sea Bed Level -43'0" L, W. 0. 5, T 

DESCRIPTION OF STRATA 
pow 

DETAILS OF STRATA SAMPLES 8; FIELD TESTS 

Legend Depth 

/Ma 

r". 

e- 

-r- 
Key: U4 Undisturbed Sample (4') C.P.T. - Cone Penetration Test 

U1 - Undisturbed Sample (1 }') W -- Water Samples 

- Disturbed Bulk Sample C.R. - Core Recovery 
S.P.T. Standard Penetration Test - Vane Test 

Medium dense to dense brown 
sandy fine to coarse GRAVEL 
with frequent cobbles. The 
gravel was flaky and rounded 
and the sand consisted mainly 
of shell fragments. 

00 0 

0 

0 0 

0 

0 e" 
0 

0 0 

0 0 

O 

.0 0 

0 

0 

Ref. 
R.L. No. 

-43. 0 

1 

2 

3 

5'0" -48. 0 4 

Type Depth 

D 

CPT 

D 

2r0" 
to 
3'0" 

3'6" 
to 
4'6" 

4'0" 
to 
5'0" 

510" 

Test 
Result 

N = 26 

Borehole 
complete 



Job No. 

DREDGING NVESTIGATIONS LTD. 

BOREHOLE RECORD 

D6997 
Cork Harbour Location 

Date 

Remarks 

Borehole No. 

9(4413.- 

37. 

Date Commenced 5th August, 1970. 

Date Completed 5th A-ugust, .1970. 

Type of Boring Shell and auger 8" 

Ground Level 

Sea Bed Level -29' 0" L, W. 0. S. T. 

DESCRIPTION OF STRATA 
DETAILS OF STRATA I SAMPLES & FIELD TESTS 

Legend Depth 1 R.L. 
Ref. 
No. Type Depth 

Test 
Result 

Loose to medium dense 
brown medium to coarse SAND 
with occasional layers of brown 
silty fine sand and with very 
occasional fine to medium gravel. 
The coarse sand consisted mainly 
of shell fragments. 

. 

+ Unable to recover split spoon 
sample. 

, 

. ° 

. . 

, 

- 
' 

. 
. ..- 

, 

..., 
. . : 
. , 
. . 

. 

: 

. 

., ..t 
. 

, 
. . . _ 

. 

- 

, ' ._ .. 

- - , . . . 
. - 

, . 
- . .. . 

- 
S. 

. 
. 

... 

: ' ' .. :.... 
. . . , 

. ' . 

- 

. 
. 

- - . 

. " 20'0" 

-29.0 

-49. 0 

1 

2 

3 

4 

5 

6 

7 

8 

D 

SPT 

D 

SPT+ 

D 

+ SPT 

D 

W 

3'0" 
to 
4'0" 

6'6" 
to 
7'6" 

9'0" 
to 
10'0" 

12'6" 
t o 
13'6" 

15'0" 
to 
16'0" 

18'6" 
to 
19'6" 

to 
19'0" 

20'0" 

. 

. 

N = 13 

N = 15 

N = 13 

Borehole 
complete 

I 4 

.. 

Key: U4 - Undisturbed Sample (4) 
U11 - Undisturbed Sample (11.) - Disturbed Sulk Sample 

S.P.T. - Standard Penetration Test 

C.P.T. - Cone Penetration Test 

W -- Water Samples 

C.R. - Core Recovery 

V -- Vane Test 



DREDGING iN"/ES 

BORkHOLE RECORD 

Job No. . D6997 

Location Cork Harbour 

Date 

Remarks 

LT 

cgi 
43. Borehole No. 

Date Commenced 

Date Completed 

Type cif Boring 

Ground Level 

Sea Bed Level 

20th September, 1970. 

20th September, 1970, 

Shell and auger 8" 

-45'0" L, W. O. b. T. 

DESCRIPTION OF STRATA 
DETAILS OF STRATA SAMPLES & FIELD TESTS 

Legend Depth R.L. 
Ref. 
No. 

I 

I Type I Depth 
Test 
Result 

Medium dense to dense brown 
sandy fine to coarse flaky 
rounded GRAVEL with 
occasional cobbles and with keel 
worm casts. The sand 
consisted mainly of shell 
fragments. 

. 

, 

0 0 , 

0 o 
a o 

0 D 

0 0 
a 

0 
c7 

o 0 
6 

0 b 

o 

o 0 6'0" 

-45.0 

-51. 0 

1 

2 

3 

D 

CPT 

D 

3'0" 
to 
4'0" 

4'6" 
to 
5'6" 

5'0" 
to 
6'0" 

. 

N = 36 

Borehole 
complete 

. .. 

1 

Key: U4 - Undisturbed Sample (4") 

U14 - Undisturbed Sample (1i") 
D - Disturbed Bulk Sample 

S.P.T. - Standard Penetration Test 

C.P.T. Cone Penetration Test 
W Water Samples 

C.R. - Core Recovery - Vane Test 



DREDGING NYE'S-11G 

BO E 0 LE 

Job No. D6997 

Location Cork Harbour 

Date 

Remarks 

Borehole No. . 27, 

Date Commenced 20th September , 1970. 

Date Completed 20th September, 1970. 

Type of Boring Shell and auger 8" 

Ground Level 

Sea bed Level -40'2" L. W. 0. S, T, 

DESCRIPTION OF STRATA 
DETAILS OF STRATA SAMPLES i. FIELD TESTS 

Legend Depth R.L. 
Ref. 
No. Type I Depth 

Test 
1 Result 

. 

Grey brown sandy fine to coarse 
GRAVEL with frequent cobbles 
and small boulders. 

it 0 ci 

0 0 0 

°D o 

o ° , 

1 

3'0" 

40.2 

-43.2 

1 D 2'0" 
to 
3'0" 

I 

(Stiff) light brown gravelly clayey 
sandy SILT. 

Very dense brown sandy fine to 
coarse GRAVEL with frequent 
cobbles. The sand consisted 
mainly of shell fragments. 

x x x 
x X 

x x x 

X x 
X X x 4'0" -44.2 

2 D 3'0" 
to 
4'0" 

See PS.D curve 

N = 70 

Borehole 
complete 

. 

6 0 
0 

o 0 0 

0 0 

0 0 

o 
n 

0 
D 8'0" -48.2 

3 CPT 

D 

6'0" 
to 
7:011 

7'0" 
to 
8'0" 

Key: U4 Undisturbed Sample (4") - Undisturbed Sample (10 
D - Disturbed Bulk Sample 

S.P.T. - Standard Penetration Test 

C.F.I. - Cone Penetration Test 

W -- Water Samples 

C.R. - Core Recovery 

V - Vane Test 



) 

Job No. 
.D6997 

Location Cork Harbour Date Commenced 

t 

11.4 RD 

7 Borehole No 5 

IMMit 

Date Date Completed 

Remarks Type di Boring 

16th September, 1970. 

16th September, 1970. 

Shell and auger 8" 

Ground Level 

Sea Bed Level -29'6" L.W.O.S.T. 

DESCRIPTION OF STRATA 
DETAILS OF STRATA SAMPLES FIELD TESTS 

Legend Depth R.L. 
Ref. 
No. Type Depth 

3'0" 
to 
4'0" 

Test 
Result 

. 

' 

Light grey silty sandy large 
SHELLS. 

Very loose to loose light grey 
silty fine to medium SAND with 
frequent large shells. 

. 

Light grey silty fine SAND with 
layers of red brown fine to 
coarse sand and some fine to 
medium gravel below 27 ft. 

_... 

. 

6'0" 

-29.51 

-35.5 

1 D 
1 

I 

' 

1 

i 

. 
See P. S.D. 
curve. 

1%; = 4 

See P. S. D. 
curve. 

N = 7 

15 blows. 
See P. S.D. 
curve. 

. .. 

: . 
. . 

. ' 

. . 

. 

;.'-- . 

.1 
. ; . 

..... . 

- 

.*% 1 
. ..1 

. , .t 

, . . 

. . 
:. .1 

-... -. 23'0" -52.5 

2 

3 

4 

5 

6 

7 

D 
+ 

+ 
D 

cl7T. 

D 

SPT 

D 

6'0" 
to 
7'0" 

9'0" 
to 
10'0" 

.12'6" 
to 
13'6" 

15'0" 
to 
16'O" 

18'6" 
to- 

19'6" 

21'0" 
to 
22'0" 

. . 

. .. . 

.- . 
, . . . 

l'..- ' ' - . . 
i'. 

.".-- '30'0 -59.5 1% 

8 " 
9 

D 

U4 

23'0" 
to 

126'0" 
i, 
11..o 
1 , 
1 

i27'o". 

WEI 

Key: U4 - Undisturbed Sample (4') 
U14 - Undisturbed Sample (11") 

D - Disturbed Bulk Sample 

S.P.T. - Standard Penetration Test 

C.P.T. Cone Penetration Test 

W - Water Samples 

C.R. - Core Recovery 

V - Vane Test 

continued. . 



Job No. D6997 

Location Co rk i-Iarbouz Date Commenced 16th September. , 1970. 

r 
Bore:laic No. I( 

2 of ?, 

Date Date Completed 16th September , 1970. 

Remarks Type of Boring Shell and auger 8" 

Ground Level 

Sea Bed Level -29'6" L,W.O.E..T., 

DESCRIPTION OF STRATA 

Dense to very dense light brown 
sandy silty fine to coarse 
GRAVEL. 

(Very stiff) light brown gravelly 
SILT and very dense sandy silty 
GRAVEL. 

Borehole completed at 40 ft. 
depth due to deteriorating 
weather conditions. 

+ Attempted CPT at depth of 6 ft. 
but it sank to 9 ft. under its own p- 
weight. 

01 

DETAILS OF STRATA 

R.L. Legend Depth 

I° 0 4 

O 0 
0 6 

O 

0 o 

O 
0 33'0" -62.5 

° X' 

°X X 

0 D 

X X 

X I 

O 0 

X )( 
O 

C 

y 
O ° 40'0- -69.51 

if SAMPLES X HELD TESTS 

Ref. 
No. Type Depth 

Test 
Result 

10 CPT 31'6" N = 46 
to 
32'6" 

11 D 32'0" See P. S. D. 
to curve. 
33'0" 

12 D 34'0" 
to 
35'0" 

13 CPT 38'6" N = 105 
to 
39'6" 

14 D 39'0" 
to 
40'0" 

Borehole 
comp-lc:L.; 

Key: U4 - Undisturbed Sample (4') - Undisturbed Sample (in 
D - Disturbed Bulk Sample 

S.P.T. - Standard Penetration Test 

C.P.T. --- Cone Penetration Test 

W --- Water Samples 

css. - Core Recovery 

--- Vane Test 
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k 

Job N:). D6997 

C;orit. Harbour Location 

Date 

Borehc!, No. 64. 

1 c 

Date Com mencod 18th Se pten-lber, 

fo? 

19 70 . 

18th September, Date Cornpled 1970. 

Remarks Type of Boring 

Ground Level 

Sea Bed Level r- 

Shell and Auger 

- 200" L. W. O. S. T. 0 

DE:TAILS OF S-RATA SAMPLE:5 Si FIELD TESTS 
DESCRIPTION CF STRATA 

Legend 
. . 

L 

:. 

s . 

s , . 
; : 

. 
. 

t 

Depth R.L. 

-20. 0 

Ref. 
No. 

1111. Very loose light grey silty fine 
SAND with occasional shell 
fragments. 

poom 

7 

1 

2 

:3 

f-- The interface between the two 
strata is defined by a layer of 
loose shells at 20 ft. 

P. 

1,=. 

- I 

i t 
r . 

20'0" -40. 0 

4 

Type I Depth 

D 

U4 

D 

3 10 I 

to 
4'0" 

6'0" 
to 
7'6" 

6'0" 
to 
7'0" 

Test 
Result 

10 blows. 

n1 t. -. 2 / 
to 

10'6" 

SPT+ 1210" 
to 
17'0" 

D 14'0" 
to 
15'0" 

5 D 17'0" 
to 
18'0" 

a 

N= 0 

Key: U4 -- Undisturbed Sample (4") 

U1 - Undisturbed Sample (4?) - Disturbed Cnilk Sample 

S.P.T. - Standard Penetration Test 

C.P.T. -- Cone Penetration That 

W --- Water Samples 

C.R. -- Core Recovery 

V - Vane Test 

continued. . 



QM. 

.11 
Job No. .D6997 

Location Cork Harbour 

Date 

Remarks 
P.M 

x -- 

Borehole No..., 

Date Commenced 

nc-.P Completed 

Type cm' Boring 

2 (--.:!!!: 

64. 

18th September, 1970, 

18th Se-ptemr, 1970. 

Shell and .A.1:01,er 

Ground Level 

Se Zed Level L. W, 0. S. T. 
a 

DESCRIPTION OF STRATA 

(Very soft to soft) light grey fine 
sandy clayey SILT with occasional 
shell fragments. 

+SPT tool sank 5 ft. under its own 
weight. 

*Unable to recover undisturbed 
4 in. diameter sample. 

DETAILS OF STRATA SAMPLES 84 FIELD TESTS 

Ref. Test 
Legend Depth R.L. No. Type I' Depth Result 

- i-- - 
I 

1< X 

,X X X 

X X 

X X X 

X X 

< X 

)( X 

x x x 

K X -48.5! 

6 U4 1210" 
to 
22'6" 10 blows. 

7 D 240" 
to 
250" 

8 U4 270" 
to 
286" 10 blows. 

Borehole 

Key: U4 - Undisturbed Sample (4") 

Ui - Undisturbed Sarni.>le (1r) 
D - Disturbed Bulk :sample 

S.P.T. - Standard Penetration Test 

C.P.T. - Cone Penetration Test 
W - Water Samples 

C.P. -- Core Recovery 

V Vane Test 



DR.ED 1.N 

BO RE Ft 0 [1E4: na,,, 

V 

9ougz 

Job No ,D6997 Borehole No. 44. 

Location Cork Harbour Date Commenced 20th Septernloer , 1970. 

Date Date Completed 20th September, 1970. 

Remarks Type of Boring Shell and auger 8" 

Ground Level 

Sea Bed Level -44'0" L. W. 0, S. T. 

DESCRIPTION OF STRATA 
DETAILS OF STRATA SAMPLES & HELD TESTS 

Legend 

11) 0 
0 

0 0 
o 

o 
D 

6' n13'0" 

Depth R.L. 
Ref. 
No. Type 

I 

Depth 

2'0" 
to 
340" 

Test 
Result 

Grey silty sandy fine to coarse 
flaky, rounded GRAVEL with 
some cobbles, small boulders 
and keel worm casts. 
(Stiff) brown sandy clayey SILT 
and fine to coarse GRAVEL 
with occasional cobbles and 
small boulders. 

. 

. 

1 

-44. 0 

j -47. 0 

1 D . 

Borehole 
complete 

x ox ?c, 
1 p 0 

o 
x ..,, 

o 0 1 

o0 0 
x x Ki 6'0" -50.0, 

2 D 4'0" 
to 
5'0" 

IN" 

Key: U4 - Undisturbed Sample (4") 

1.114- - Undisturbed Sample (4") 
D - Disturbed Bulk Sample 

S.P.T. - Standard Penetration Test 

C.P.T. -- Cone Penetration Test 

W -- Water Samples 

C.R. - Core Recovery 

V - Vane Test 



Job No. 

Locadon 

Date 

Remarks 

.04. av" tmr s's aar ;".*. 
4 ';44.4P 

1)6997 

Cork Harbour 

63, Borehole No. 

Date Commenced 

Date Completed 

Type cif Boring 

Ground Level 

rr. 1 of 2 

6th S-...tptember, 1970. 

6th September, 1970. 

Shell and Auger 8" 

Bed Level -314" VI, 0. S. T. 
Sc.zt 

DESCRIPTION! OF STRATA 

(Very soft to soft) light grey SILT 
with some large shells and a 
strong odour. 

Loose red brown silty fine SAND 
with traces of grey fine to coarse 
sand and fine to medium gravel. 

Medium dense to dense silty sandy 
fine to coarse GRAVEL with 
cobbles. 

*M1911MDSOMANt 

DETAILS OF S-RATA 

Ref. 
Legend Depth R.L. No. 

K 

X X 
X K X 

X X 

X X 

K X 

X X 

X X 

X x )C 

X x 

X X X 

X X 

X X X' 

X V 

13'0" -16. rc X 

SAMPLES Sr FIELD TESTS 

Type Depth Result 

-3. 3 

1 D 3'0"I 
to 
4'0"I 

2 U4 

3 D 

4 U4 

6'0" 
to 
7'6" 

91011 

to 
10'0" 

12 blows. 

120 18 blows. 
to 
1316' 

; . 
- . 

- 

ID 

,o 
10 0 

0 

0 0 

0 

10 ° 
0 

5 

6 

15'6" 18.8 

D 13'0" 
to 
14'0" 

SPT 14'6" 
to 
15'6" 

0 180" -21.3 

7 

8 CPT 

15'0" 
to 
160" 

16'6" 
to 
17 '6" 

Key: U4 - Undisturbed Sample (4") 

U1. - Undisturbed Sample (11') 

D -- Disturbed Bulk Sample 

S.P.T. - Standard Penetration Test 

C.P.T. 
W 
C.R. 

I 

L 

N = 11 

N = 34 

Conn Penetration Test 

Water Samples 

Core Recovery 

Vane Test 

continued.. 



!NM 

Job No. D6997 
. Borahcle No. 63 

...... ...... .......... 

lc Harbour 6th Sc.oterrkber 1970. Location Date Commenced 

6th Septerpber 1970. Date Date C:c.iipkt,-,ci 

Shell Remarks . Type of Boring and Auger 8" 

Ground Level 

- 3'4" L. W. 0. Sea Bed Level 

DESCRIPTION OF STRATA 
DETAILS OF S-RATA SAMPLES' & FIELD TESTS 

r- 
Ref. 

Le[jend Depth P.L No. 

Dark grey medium grained 
LIMESTONE containing numerous 
minute simple levels well displayed 
on light grey weathered surfaces. 
Cccasional shaly bands. 
(Probable bedrock) 

Commenced chiselling at 19 ft. 
depth. 

9 

20'0" -23.3 

F Test 
Type I De.pth Result 

i- 
D 118'0" 

Ito 
1190" 

Borehole 
complete 

r-- 
5.2. 

Key: U4 - Undisturbed Sample (4') 
U14 - Undisturbed Sample (1) 
D - Disturbed Bulk Sample 

S.P.T. - Standard Penetration Test 

C.P.T. -- Cone Penetration Test 
W - Water Samples 

C.R. - Core Recovery 
V - Vane Test 



lob Na. .D6997 

Lot.--atic(1 Cork Harbour 

Date 

Remarks, 

DESCRIPTION OF STRATA 

(Very soft) light grey SILT with 
occasional shell fragments. 

Light grey sandy SILT with 
some whole shells. 

(Very soft) light grey SILT with 
occasional shell fragments and 
traces of organic matter. 

Borehole Na 6.1. 

Date Commenced 3.0th .July., 1970. 

Due Cop:ec:A 30th July , 1970. 

Type of Boring 

Ground 1.(2,m1 

Sea Bed Le.vel 

Shell and auger 

-8'6" L.W.C.S.T. 

DETAILS OF STRATA SAMPLES 8j FIELD TESTS 

Lc 7end 

x x 
x x X 

x x 

Depth 

4'0" 

R.L. 

-12.5 

Ref. 
No. Type 

i 

Depth 

3'0" 
to 
4 '0 " 

Test 
Result 

1 D 

8 blows. 

12 blows. 

8 blows. 

Jar. 

Borehole 
complete 

X X x 
x x 

x x 

8'0- -16.5 

2' U4 6'0" 
to 
7'6" 

X X 5( 

x X 

X 

X x 

'4 X 

X X 

X X X 

X X 

K X' X 

X y 

X X 

X X 

X X X 

X x 200 -28 5 

3 

4 

5 

7 

D 

U4 

D- 

U4 

W 

9'0" 
to 
1010" 

12'0" 
Lu 

13'6" 

15'0" 
Ito 
16'0" 

180" 
to 
196" 

200" 

Key: U4 - Undisturbed Sample (4') 
U1 -- Undisturbed Sample (11") - Disturbed Bulk Sample 

S.P.T. -- Standard Penetration Test 

C.P.T. - Cone Penetration Test 
Water Samples 

C.R. Core Recovery 

V Vane Test 



(IV 

Job No. D69 97 Borehole No ............... 

Location Cork Harbour Date Commenced 8th. Se iptemb ..19 7 . 

8th Se pternber , 19 7 0 . Date . Date Compirtzd 

Remarks Type Boring Shell ancl.:augar: 8" 

Ground Level 

Sea bed Lev -5'0" L.W.O.S.T. el 
!MI 

DESCRIPTION OF STRATA 

pow 

/NM 

PM= 

(Very soft) grey SILT with shells. 

(Soft) light brown fine sandy 
SILT \\Atli frequent fine to coarse 
gravel and cobbles. 

Pale green grey fine grained 
LIMESTONE with coarsely 
crystalline calcite veins. 
(Probable bedrock). 

Commenced chiselling at 5 ft. 
depth in probable bedrock. 

± Unable to recover undisturbed 
4 in. diameter sample. 

DETAILS OF STRATA SAMPLES 8:: FIELD TESTS 

R2f. Test 
Legend Depth R.L. No. Type I Depth Result 

R x L5.0 
x x' 

x 02 -5.2 

-10.0 

6'0" -11.0 

1 

2 

U4+ 3`0" 
to 
4'6" 

3'0" 
to 
4'0" 

ID 5'0" 
to 
o u 

15,blov,'s 

Borehole 
complete 

Key: U4 - Undsturbed Sample (4") 

Ult - Undisturbed Sample (1-p) 

D - Disturbed Bulk Sample 

S.P.T. - Standard Penetration Test 

C.P.T. -- Cone Penetradon Test 

W -- Water Samples 

C.R. - Core Recovery 

V - Vane Test 



DREDGING INVESTIGATIONS LTD. 

BOREHOLE nECORD 

MEM 

Job No D6997 

Location Cork Harbour 

Date 

Remarks 

MINIM 

AWN 

Borehole No. 35, 

Date Commenced 

Date Completed 

Type of Boring 

Ground Level 

Sea Bed Level 

19th August, 1970. 

19th August, 1970. 

Shell and auger 6" 

-40'9" W. O. S. T. 

DESCRIPTION OF STRATA 
DETAILS OF STRATA SAMPLES & FIELD TESTS 

Legend 

D 0 0 

Depth R.L. 
Ref. 
No. Type 

I 

Depth 
I 

Test 
Result 

-40.7 
Dense to very dense grey silty 0 1 D 3'0" . 

fine sandy GRAVEL with cobbles, to 
D 4'0" 

0 D . 

2 CPT 5'6" N = 49 
0 0 to 
0 

o 6'6" 

C) 
6 

3 I D 6'0" 
0 0 to 

7'0" 
0 o 7'6" -48. 2 

i 

Borehole 
complete 

won 

p.m 

Key: U4 - Undisturbed Sample (4-) 

U14 - Undisturbed Sample (14') 
D - Disturbed Bulk Sample 

S.P.T. - Standard Penetration Test 

C.P.T. - Cone Penetration Test 

W - Water Samples 

C.R. - Core Recovery 
V -- Vane Test 



q4 

, 

Job No. D6997 Borehole No. ,58 

Location Cork Harbour Date Commenced 14th SepteTriber . 1970, 

Date Date Completed continued 

Remarks Type of Boring Shell and auger 8" 

Ground Level 

Sea Bed Level -42'9" L.W.O.S.T. 

DESCRIPTION OF STRATA 
I DETAILS OF STRATA 
i 

SAMPLES 6 FIELD TESTS 

Legend Depth R.L. 
Ref. 
No. Type 

1 

1 Depth 
Test 
Result 

Loose to medium dense light grey 
silty fine to medium SAND with 
occasional gravel and shell 
fragments down to 4 ft. depth. 

. 

: .. : 
.. - 

, 

- . - : . 

.: : '. 

. -, ._ . 
.- 

- .... 
.. .- 

. 

.. .... 
. - . 

:. ,.. 

-42.7 
1 

2 

3 

D 

SPT 

D 

3'0" 
to 
4'0" 

6'6" 
to 
7'6" 

9'0" 

' 

N = 18 

See P. S. D. 
curve. 

. . ..... to 
-... - . 100" . 

..... ::: 
' : . 4 SPT 12'6" N = 4 

ilinti 55 .7 to See P. S . D . 
Very loose light grey fine sandy iX 

SILT, . 

X x' 

x x 
13'6" curve. 

Ix. X x 5 D 140" 
x x to 

x x xi15'0" i-57.7 15'0" 
Medium dense brown sandy fine 6 CPT 16'6" N = ?.0 

to medium GRAVEL with 0 0 to 
occasional coarse gravel and 
cobbles with depth. 

° 

o 

17'6" 

0 7 D 170" See P. S. D. 
00 to . curve. 

0 0 
o 

18'0" 

8 D 20'0" 
I ° 0 to 
0 0 21'0" -63.7 210" 
x x xi (Firm to stiff) light brown 9 CPT 1220" N = 59 

laminated fine sandy SILT X x to 
with occasional coarse sand, 
gravel and cobbles. 

X x X23'0" -65.7 
1 

230" 
I 

Key: U4 - Undisturbed Sample (4") - Undisturbed Sample (i-v) 
D - Disturbed Bulk Sampie 

S.P.T. - Standard Penetration Test 

C.P.T. -- Cone Penetration Test 

W -- Water Samples 

C.R. Core Recovery 

V -- Vane Test 

continued. . 



MOM 

NMI 

par 

Job No D6997 

Location Cork Harbour 

Date 

Remarks 

Borehole No. 

Date Commenced 1 
, 4th September, 1970.. 

Date Cori:pleted 15th September, 1970. 

Type of Boring Shell And auger 8" 

Ground Level 

Sea Bed Level 

2 of 

58. 

-42'9" L.W.O.S.T. 

DESCRIPTION OF STRATA 

Medium dense light brown silty 
p- sandy fine to coarse GRAVEL 

with cobbles and small boulders. 

(Stiff) or very dense light brown 
o- clayey gravelly SILT and silty 

sandy GRAVEL with cobbles and 
small boulders. 

e 

DETAILS OF STRATA 

Legend Depth R.L. 

O 0 0 

0 
0 

o d 

0 
0 

0 
° 28'0" -70.71 

X 0,K 

O 0 
K X 
0 o 

0 
X X 

X x 
0 

Xi 326" -75.2 

Key: U4 - Undisturbed Sample (4') 
U1+ - Undisturbed Sample (11') 

D - Disturbed Sulk Sample 

S.P.T. - Standard Penetration Test 

SAMPLES & FIELD TESTS 

Ref. 
No. 

11 

Type 

D 

I Depth 

240" 
to 
125'0" 

Test 
Result 

12 CPT 256" N = 29 
to 
26'6" 

13 D 290" 
to 
30'0" 

14 CPT 30'6" N = 83 
to 
316" 

Borehole 
complete 

C.P.T. - Cone Penetra:Ion Test 

W - Water Samples 

C.R. Cora Recovery 
Vane Test 



OMR 

Job No 

Location 

Date 

Remarks 

/NE 

fi 

D6997 

Cork Harbour 

ti 

Borehole 62. 

Date Comrrenced. 4th September, 1970. 

Date Completed 4th SePtember, 1970. 

Type c Boring Shell and Auger 8" l" 

Ground Level .... 
Stia Bed Level -26'9" L. W. 0, S. T. 

DESCRIPTION OF STRATA 
DETAILS 

Len d 

CF STRATA 

Depth 

; 

SAMPLES 8(' HELD TESTS 

R.L. 

-26.7 

-39.7 

Ref. 
No. 

1 

-) 
,... 

3 

I 

I Type 

. 

; 

1 Depth 

1 

3t01T 

to 
4'0"I 

6'6" 
to 
7'6" 

9ioni 

to 
10'0" 

I 
Test 

1 Revti!t. 

1 

1 

N= 34 

N = 17 

Borehole 
Complete 

Medium dense to dense dark grey 
fine to medium SA.ND with 
occasional shell fragments and 
coarse sand. 

(Very soft to so.Ct) fine 
sandy SILT. 

Medium dense grey and brown fine 
to medium SAND with occasional 
shell fravrncnts. cohble s. fine tc 
coarse gravel and coarse sand. 

- 

- . - 

41 
..-';13'0" 

D 

S1-7)T 

D 

x X x: 
x 

X x 

x '16'0" -42.7 

4 

5 

6 SPT 

/4'0" 
to 
15'0" 

16' 01 
to 
1-7,10,1 

18'6" 
to 
19'6" 

.. . 

. 

.'- 
120'0" 

I 
-46.7! 

i Key: U4 - Undisturbed Sample (4') 
U14 - Undisturbed Sample (10 
D - Disturbed But!; Sample 

S.P.T. - Standard Penetration Test 

C.P.T. -- Cone Penetration Test 

W -- Water Samples 

C.R. Core Recovery 

V - Vane Test 



Job No. D6997 

Location 

Date 

Remarks 

Cork Harbour 
Borehole rqo 56 

11th September, 
continued 

Date Commenced 

Date Completed 

Type df Boring 

Ground Level 

Sea Bed Level 

Shell and auger (8") to 28 ft. 
then rotary diamond drilling 
(8.4 .171111... core). 
-40'3" 

DESCRiPTION OF STRATA 
I DETAILS OF STRATA SAMPLES & HELD TESTS 

Legend Depth R.L. 

Very soft grey fine sandy 
SILT with frequent large shells 
down to 4 ft. and with occasional 
sand, gravel and cobbles more 
particularly below 13 ft. depth. 

n I'D f nr) 

silty sandy fine to coarse 
GRAVEL with traces of gravelly 
clayey silt. Occasional cobbles' 
and small boulders encountered 
below 24 ft. 

x x -40.2 
x x 

X. X 

X X 

x X x 

X x 

K 

x x 

x x 

X X 

X x x 

X X 

X x X 

X x 

X x. X 

X X 

4 0 

0 

° 
0 0 

0 0 

s 

0 

0 

0 

a 

0 

0 

0 

0 

1 6 ' 0" 56.2 

Ref. 
No. 

1 

2 

3 

Test 
Type Depth i Result 

U4 

4 U4 

D 

3'0" 
to 
4'0" 

6'0" 
to 
7'6" 

9'0" 
to 
10'0" 

12'0" 
to 
13'6" 

15'0" 
to 
16'0" 

7 

8 

1.0 

CPT 

16'0 
to 
17'0" 

18'6" 
to 
19'6" 

21'0" 
to 
22'0" 

9 CPT 24'6" 
Ito 
;25'6", 

s. 
S9ebowelP. S. D. 
curve and 
Table 1. 

12 blows. 

N = 81 

See P. S. D. 
curve. 

N = 43 

Key: U4 - Undisturbed Sample (4") 

Ul - Undisturbed Sample (11") 

D - Disturbed Bulk Sample 

S.P.T. - Standard Penetration Test 

C.P.T. -- Cone Penetration Test 

W --- Water Samples 

C.R. ---- Core Recovery 

V -- Vane Test 

continued.. 



Job No D6997 

Location Cork Harbour 

2 of 2 

Borehole No. 56. 

Date Commenced I lth September, 1970. 

Date Date Completed continued 

Remarks Type of Boring Shell and auger (81 to 28 ft. 
NOM then rotary diamond drilling 

Ground Level (84- mm... core) 
Sea Bed Level -40'3''L.W.O S.T. 

WM. 

DESCRIPTION OF STRATA 

Dense to very dense light brown 
silty sandy fine to coarse 
GRAVEL with traces of gravelly 
clayey silt. Occasional cobbles 
and small boulders encountered 
below 24 ft. 

Highly fissured and jointed strong 
light grey fine grained SAND- 

,- STONE with thin quartz veins and 
extensive ironstanding of the 
irregular fissure and joint 
surfaces. 
At 29 ft. 6 in. there was 3 in. 
layer of light brown silty CLAY 
with traces of fine gravel. 
Between 31 ft. and 35 ft. the 
joints were nearly vertical. 
(Probable large boulders). 

T he rock was diamond cored 
from 28 ft. to 30 ft. At 30 ft. 
there was no penetration of the 
core barrel due to broken rock. 

The borehole was cl eaned out to 
31 ft. with a 5 in. rock roller bit 
and 116 mm casing inserted. 
From 31 ft. to 35 ft. the borehole 
was cored with a 101. mm barrel. 
Almost 100% core recovery was 
achieved at a uniform penetration 
rate of 25 mins. er foot. 

DETAILS OF STRATA 

Legend Depth R.L. 

0 0 
o* 

0 
0 0 
0 ° 

e 

0 
0 28'0" -68.2 

. I . 

35'0" 

SAMPL ES & FIELD TESTS 

Ref. 
No. Type 

10 D 

Depth 

27'0" 
to 

28'0" 

Run 1 

Run 2 

-75.2 

4 

28'0" 
to 
30'0' 

31'0" 
to 
35'0" 

Test 
Result 

Borehole 
complete 

Key: U4 -- Undisturbed Sam* (4") C.P.T. -- Cone Penetration Test 

U11 - Undisturbed Sample (1i") W -- Water Samples 

P.M - Disturbed Bulk Sample C.R. - Core Recovery 

S.P.T. - Standard Penetration Test V -- Vane Test 



MEM 

Job No 

Location 

Date 

Remarks 

D6997 

Cork Harbour 

1 0 f 

Borehole No. 55, 

Date Commenced . 
2.I.5t. ........ . 

Date Completed continued 

Type cf Boring Shell and auger 8" to 45 ft. then 
rotary diamond drilling (84mm c or o 

Ground Level 

Sea BA Level -6'6" L.W.O.S. 

DESCRIPTION OF STRATA 

Very soft, becoming soft with 
depth, fine sandy SILT with 
traces of gravel and shell 
fragments in places. 

Light red grey silty SAND with 
frequent fine to medium gravel. 

DETAILS OF STRATA SAMPLES &, FIELD TESTS 

Ref. 
Legend Depth R.L. No. 

X ,X X -6.5 
1 x 

K X X 

X X 

X X X 

X 

X X X 

X x 3 

x x x 

x 

X X X 4 

Xx 
x 

Xx 
5 

Type Depth 

D 3'0" 
to 
4'0" 

2 U4 610" 
to 
7'6" 

ix X X 

Hc x 

X X X X 

" 
X X X x 

X x 

iK X x 
2, 7 ' 0 " 33.5 

s 

6 

7 

8 

J) 

U4 

D 

U4 

D 

9'0" 
to 
10'0" 

120" 
to 
13'6" 

15'0" 
to 
160" 

180" 
to 
196" 

210" 
to 
220" 

U4 240" 
to 
25'6" 

Test 
Result 

-37.5 

9 D. 1270" 
Ito 
1280" 

8 blows. 
See PSD curve 
and Table 1. 

12 blows. 

15 1-,1-;--,. 

15 blows. 
See PSD curve 
and Table 1. 

Key : U4 - Undisturbed Sample (4") 

U11 - Undisturbed Sample (if) 
D - Disturbed Bulk Sample , 

S.P.T. Standard Penetration Test 

C.P.T. - Cone Penetration Test 

Water Samples 

C.R. Core Recovery 

V -- Vane Test 

continued. 



2,o s2. 

D 

1)6997 55 Job No. Borehole No . 

Cork Harbour 21st August 1970. Location Date Commenced 

Date Date Completed continu ed. 

Remarks Type of Boring 
OW. 

Ground Level 

Sea Bed Level 

Shell and auger 8" 

-6'6" L. W. O. S. T. 

DESCRIPTION OF STRATA 
DETAILS OF STRATA I SAMPLES & FIELD TESTS 

Legend Depth R.L. 
Ref. 
No. Type Depth 

Test 
Result 

Medium dense light brown sandy 
silty fine to coarse GRAVEL with 
approximately 3 in. layers of 
light brown sandy gravelly silt 
and with occasional cobbles and 
small boulders. 

Dense to very dense brown 
slightly silty sandy GRAVEL 
with cobbles and small boulders. 

Grey shaly fine grained LIME- 
STONE. Bedding planes are 
slightly undulose and dip at 400 . 

to the horizontal. 
Grey shaly LIMESTONE with 
steeply dipping bedding planes, 
with a separation of about 0. 2. ins. 
(Cores have separated at 2 in, to 
4 in. spacing along partially 
ironstained bedding planes). 
+ Unable to recover undisturbed 4 in. 

* Cone probably encountered small 

The borehole was cored from 45ft. 
at a penetration rate of between 16 and 

CY O 0 

° o 

0 0 
d o c, 

o 
0 o 

0 ' 
o ° 

0 
0 O 

1 ° 
o 

Q o 40'0- -46.5 

10 

1.1 

12 

CPT 

D 

U4+ 

D 

31'6" 
to 

32'6" 

33'0" 
to 

34'0" 
38'0" 
to 

3916" 

38'0" 
to 

391011 

N = 22 , 

See P. S. D. 
curve. 

N = 100 * 0 0 v 

Cf o 

o 
0 

0 

0 
c." ,i3101: ,!o r. 

13 

14 

CPT* 

D 

41'6" 
to 

42'6" 
42'0" 
to 

f,7";-kiii x., 

45'0" -51.5 

15 D 
,...4 

44'0" 
to 

45'0" J 
1 

1 1 

i 

49'0" -55. 5 

Run 1 45'0" 
to 

49'0" 
j _L. 

1 1 

diameter 
boulders. 

so 49ft. withla 
40 mins.' 

sa.mplie. 

I 

101 
Der 

aim bl.rrel 
tot. 

Borehole 
complete 

pm% 

PPM 

S.2. 

Key: U4 - Undisturbed Sample (4") - Undisturbed Sample (li") 
D - Disturbed Bulk Sample 

S.P.T. - Standard Penetration Test 

C.P.T. -- Cone Penetration Test 

W - Water Samples 

C.R. - Core Recovery 

V - Vane Test 



Job No 

Location 

Date 

Remarks 

WWI 

C* G 1r:1. 

B 0 Rai OLE RECO; 

D6997 
Cork Harbour 

Borehole No. 53, 

I of 3 

Date Commenced 3rd. September ,..19.7.0. 

Date Completed 4th September, 1970. 

Type cif Boring Shell and auger 8" 

Ground Level 

Sea Fed Level -11'3" L. 0. S. T. 

DESCRIPTION OF STRATA 
DETAILS OF STRATA SAMPLES & FIELD TESTS 

I Ref. Test 
Legend I Depth R. L. No. Type Depth Result 

X X XI -11. 2 

(Very soft to soft) grey fine x X 1 D 3'0" 
sandy SILT with occasional x x X 

to 
shell fragments. 4'0" 
Pockets of organic matter with X X 

a strong odour were noted in the x x x 2 U4 610" 9 blows. 
U4 sample at 6 ft. 

x x to 

x x x 
7'6" 

x x 3 D 910,1 

to 
/.... 

X X X 1010" 

X X 
4 U4 12'0" 16 blows. 

x x x to 
x x 

13'6" 
..- 

K X xj 5 D 15'0" 
K x to 

P.. 16'0" 
K K Y 

X X 6 U4 18'0" 18 blows. 
.-- x x x to 

19'6" 
X X 

x x x 7 D 21'0" 
K x to 

22'0" 
Pm X X X 

x x 8 U4 24'0" 23 blows. 
to 

1 K K X 

x x 

25'6" 

9 i D 27'0" 
1.... IX K x to 

I I 

I X x 28'0" k39. 2 I 
;28'0" 

I 

Key: U4 - Undisturbed Sample (4') 
U11 - Undisturbed Sample (1r) 
D - Disturbed Bulk Sample 

S.P.T. - Standard Penetration Test 

C.P.T. - Cony: Penetration. Test 

W --- Water Samples 

C.R. - Core Recovery 

V -- Vane Test 

continued.. 



Job No. D6997 

r% 
- Z of 3 

'"- 
L. A,1'. 

Borehole No. 53. 

Location Cork Harbour Date Commenced . 
3rd September, 1970. 

Date Date Completed 4th September ,.197.0.. 

Remarks Type cf Boring Shell. and..Auger 8" 
1111111 

Ground Level 

Sea E.l,ad Level -11'3" L. W. 0. S. T. 

DESCRIPTION OF STRATA 

. 

DETAILS OF STRATA SAMPLES & FIELD TESTS 

Legend 

0 
0 0 

o 
0 

0 ° 

0 
0 

0 
0 

o ° 
0 

0 o 

0 
o 

a 
0 

0 
0 

o, 0 
0 

0 
0 

0 

o 
0 

Depth 

I 

45'0" 

R.L. 

-56.2 

Ref. 
No. I Type 1 Depth 

28'0" 
to 
29'0" 

29'6" 
to 
30'6" 

34'0" 
to 
35'0" 

36'6" 
to 
37'6" 

39'0" 
to 
40'0" 

42'6" 
to 
43'6" 

Test 
Result 

Medium dense grey brown sandy 
. flaky GRAVEL with cobbles 

and small boulders. 

. 

- 

. 

. 

. Light brown sandy clayey SILT 
and fine to coarse GRAVEL. 

- 

Dense to very dense light brown 
silty sandy GRAVEL with 
cobbles. 

10 

11 

12 

13 

14 

15 

D 

CPT 

D 

CPT 

D 

CPT 

. 

N = 36 

N = 12 

N = 2,9 

N = 36 

X 0x 
0 ° ° 
x x 

0 0 ° 

IX x ° 
10 
i 0 
i x x 
I p 

T4 x o 50'0" -61.2 

16 

17 

, 

D 

SPT 

45'0" 
to 
46'0" 

48'6" 
to 
49'6" 

° 
C 

0 
o 

o 

0 o 
0 

o 

18 

t. 

D 51'0" 
to 

152'0" 

Key: U4 -- Undisturbed Sample (4") 

U1i - Undisturbed Sample (1-y) 

D - Disturbed Bulk Sample 

S.P.T. - Standard Penetration Test 

C.P.T. - Cone Penetration Test 

W --- Water Samples 

C.R - Core Recovery 
V - Vane Test 

continued.. 



B0 R` CLL, 

lob No.. D6997 

Location Cork Harbour 

Date 

Remarks 

Borehole No 

3 of 3 

53. 

Date Commenced 

Date Completed 

Type of Boring 

Ground Level 

Sea Bed Level 

3rd September, 1970. 

4th September, 1970. 
Shell and Auger 8" 

............. ..... ...... 
- 11'3" L. W. 0. S. T. 

DESCRIPTION OF STRATA 
DETAILS OF STRATA , SAMPLES & FIELD TESTS 

Ref. I Test 
Legend Depth R.L. No. Type i Depth Result 

0 0 
1 

Dense to very dense light brown 19 CPT 154'6" N = 72 ' 
silty sandy GRAVEL with en 

o to 
cobbles. o a 

55'6" 

0 20 D 57'0" 
0 a to 
o 0 58'0" 

0 
0 21 CPT 60'6" N = 38 

o to 
61'6" 

0 

0 22 D 63'0" 
o to 

64'0" -75. 2 64'0" 
Borehole 
complete 

. 

% 

Key: U4 -- Undisturbed Sample (4') 
Ui - Undisturbed Sample C14-") - Disturbed Bulk Sample 

S.P.T. - Standard Penetration Test 

C.P.T. - Cone Penetration Test 
W -- Water Samples 

C.R. - Core Recovery 
V - Vane Test 



D GING iNV 

Job No. D6997 

Location Cork Harbour 

Date 

Remarks 

L1). 

Borehole No. 52. 

Date Commenced 

Date Completed 

Type of Boring 

Ground Level 

Sea BA Level 

1. of 3 

5th September, 1970. 

5th September, 1970. 

Shell and auger 8" 

-24'0" L. W. 0. S. T. 

DESCRIPTION OF STRATA 1 

DETAILS OF STRATA SAMPLES &' FIELD TESTS 

I Legend 

X X X 

Depth R.L. 
Ref. 
No. 

I 

' Type 1 Depth 
I Test 

Result 

-24. 0 
(Very soft to soft) grey fine x X 1 D 3'0" 
sandy SILT with occasional x x x to 
shell fragments. x x 4'0" 
Pockets of organic matter with a 
strong odour were noted in the x x X 

2 1.14 6'0" 14 blows. 
U4 sample at 6 ft. x x to 

x x x 
x x 

7'6" 

x x x 
3 D 9'0" 

to 
X y 1010" 

X X )( 

4 U4 12' 0"' 17 blows. 
Y V to 

'x x x 1316" 
1x x 

5 D 15'0" 
If x x to 

X le 1610" 
X X x 

o U4 16'0- 15 blows. 
Y x to 

x x x 

lc- x 

196" 

g g x 
7 D 21'0" 

to 
'C 

x 22'0" 
X K x 

8 U4 24'0" 12 blows 
x x to 

K K x 
5'6" 2 

K x 9 D 2710"i 

x x 
to I 

1 

i 28'0"1 
1 continucci.. 

Key: U4 - Undisturbed Sample (4") 

U11 - Undisturbed Sample (11") 

D - Disturbed Bulk Sample 

S.P.T. - Standard Penetration Test 

C.P.T. - Cone Penetration Test 
W - Water Samples 

C.R. -- Core Recovery 

V - Vane Test 



AIM 

OM. 

Job No. 

Location 

Date 

Remarks 

r. 
Lor I to IC 

D6997 
Cork Harbour 

L. 2 of 3 

Borehole. No 52 

Date Commenced 5th September, 1970. 

Date Completed Sth..September, .1970. 

Type df Boring Shell and auger 8" 

Ground Level 

Sea Bed Level -24'0" L. W. 0. S. T. 

DESCRIPTION OF STRATA 

(Very soft to soft) grey fine 
SILT with occasional shell 
fragments. 

Loose grey brown sandy flaky 
sub-rounded fine to coarse 
GRAVEL. 

Medium dense brown fine to 
coarse SAND with some fine 
gravel. 

Grey brown sandy fine to coarse 
GRAVEL with some cobbles and 
boulders. 
Light brown sandy SILT and 
fine to coarse GRAVEL. 

inw 

DETAILS OF STRATA SAMPLES 8:. FIELD TESTS 

Ref. 
Legend Depth R.L. No. 

X V Yi 

X X 
X X )d 

X X X 
10 

X X 

X XXI 

X 3510" -59. 0 

Test 
Type Depth Resuit J--__.--......... 
.U. 4+ 3 0 ' 0" 15 blows,. 

to 
! 131'6" 

D ;32'0" 
to 
33'0" 

P 0 

0 
0 e , 

0' 

0 
0 

° 3910" -63. 0 

11 

1? 

CPT 36'6" 
to 
37'6" 

" 
- 

L ! 

4. . 

-:..i4110" -65. 0 

13 

n wry, 
to 
3910" 

39'0" 
to 
400" 

14 SPT 

N = 6 

406" N = 23 
to 
41'6" 

00 6. 
0 

10 00') 
9 0 0'43'0" -67. 0 

15 42'0" 
to 
43'0" 

X b X 0 

a x 
0 
x x 0 

0 

x 

o o 47'0" -71.0 

16 114 4410" 
to 
45'6 " 

17 D 46'0" 
to 
4T 0" 

18 blows. 

1. 

Key: 04 -- Undisturbed Sample (4') C.P.T. - Cone Penetration Test 

01{ Undisturbed Sample (1 l'r) W - Water Samples 

D -- Disturbed Bulk Sample C.R. Core Recovery 

S.P.T. - Standard Penetration Test V - Vale Test 

continued. 



Job No. D6997 

Location Cork Harbour Date Commenced 

LT -., 
3 of 3 

Borehole No 52. 

5th September, 1970. 

5th September, 1970. 

Shell and auger 8" 

0111M 

Date Date Completed 

Remarks Type di Boring 

Ground Level 

Sealed Level L.W. O. S. T. 

DESCRIPTION OF STRATA 

Dense to very dense brown silty 
sandy GRAVEL with cobbles and 

DETAILS OF STRATA 
1--- 
1 SAMPLES & FIELD TESTS 

Legend 

el 0 

a 

Depth R.L. 
Ref. 
No. Type Depth 

- 
Test 
Result 

0 

0 

18 D 47'0" 
to 

_ 

boulders and pockets of (stiff) 0 48'0" 
light brown gravelly silt. 

o 
o 

0 ° 19 CPT 49'6" N = 47 
0 to 

0 0 I 50'6" 
0 0 5110" -75. 0 

Borehole 
complete 

+ Unable to recover undisturbed 
4 in. diameter sample. 

. 
. 

. 

. . 

. Ic 

1. 

Key: U4 - Undisturbed Sample (4") 

U14 - Undisturbed Sample (W) 
D - Disturbed Bulk Sample ' 

S.P.T. - Standard Penetration Test 

C.P.T. - Cone Penetration Test 

W -- Water Samples 

C.R. -- Core Recovery 

V - Vane Test 



D D rs; 'VFS-r1C27 TIC NS L D. N 

BOR ;OLE R CORD 

Job No. D6997 

Location Cork Harbour 

Date 

Remarks 

DESCRIPTION OF STRATA 

ci o 

51. Borehole No 

Date Commenced 20th August, 1970. 

Date Completed 20th August, 19.7 

Type rif Boring ............ Shell and auger 6" 

Ground Level 

Sea Bed Level -20'4" L. W. 0. S. T. 

DETAILS OF STRATA 1- 

Ref. 
Legend Depth R.L. No. 

/NM 

Medium dense silty sandy fine 
f,-o coarse GRAVEL, with occasional 
cobbles. The sand was clean 
and included shell fragments. 

Loose brown fine to medium 
SAND becoming slightly silty 
with depth. 

Key: U4 - Undisturbed Sample (4") 

U1+ - Undisturbed Sample OD 
D - Disturbed Bulk Sample 

S.P.T. - Standard Penetration Test 

o ° 

O 0 

C> 

O o 

0 

00 
c) 

0 
0 

-20. 3' 

3 

0 

0 12'0" -32. 

SAMPLES fic. FIELD TESTS 

Test 
Type Depth I Result 

1 D 

2 CPT 

3 

3'0" 
to 
4'0" 

6 '6" 
to 
7'6" 

9'0" 
to 

10'0" 

. . 

. 

. 

%. 20'0" -40. 3 

A 

5 

6 

D 

N = 19 

13'6" 5 

to See PSD curve 
1416 " 

16' 0' 
to 
17'0" 

SPT 181611 N = 6 

to 
19'6" 

Borehole 
complete 

C.P.T. -- Cone Penetration Test 

W - Water Samples 

C.R. Core Recovery - Vane Test 



D Gi NG INV 

LIOREHO,L, 

Job No. D6997 

Location Cork Harbour 

Date 

Remarks 

Borehole No 

Date Commenced 

Daze Completed 

Type cif Boring 

Ground Level 

Sea Bed Level 

50, 

2nd September, 1970. 

2nd September, 1970. 

Shell and auger 8" 

-28'6" L. W. 0. S. T. 

DESCRIPTION OF STRATA 
DETAILS OF STRATA 

I 
SAMPLES & FIELD TESTS 

Legend Depth 

6'0" 

1 

R.L. 

-28. 5 

-34.5, 

Ref, 
No, 

1 

Type Depth 
Test 

i Resort 

Very loose dark grey fine SAND 
with occasional shell fragments 
and traces of medium sand. 

Very soft grey fine sandy SILT. 
, 

. 

+ SPT tool sank under its own 
weight through this material. ' 

" " . , 
. . .. 

. . . -, 
- .... 

1 -., 
-- 

._ - 
- . - 

. -. .. 
.: - -: 

i SPT 4- 

D 

3'0" 
to 
4'0" 
3'0" 
to 

1 N = 0+ 

7 1--,1,-,,,r5: 

See PSD curve 
and Table 1. 

Borehole 
complete 

1( -K X 

x ,x 

x A x 

x x 
x x ,K 

X x 

,C. K x 

i 

11'6" -40. 0 

2 

1 

D 

T TA i 

7'0" 
to 
8'0" 

910,1 l 

to 
10'6" 

Key: U4 - Undisturbed Sample (4') 
U14 - Undisturbed Sample (in 
D - Disturbed Bulk Sample 

S.P.T. - Standard Penetration Test 

C.P.T. -- Cone Penetration Test 

W - Water Samples 

C.R. - Core Recovery 

V - Vane Test 



V 

BO ,--litOLE RE,ORD 

Job No D6997 

Location Cork Harbour 

Date 

Remarks 

Borehole No 49. 

Date Commenced 

3 

13th September, 1970. 

Date Completed .... . .5PPtenabe r , 1970. 

Type of Boring .......... Shell, and auger 8" 

Ground Level 

Sea Bed Level -21'11" L. W. 0. S. T. 

DESCRIPTION OF STRATA 
DETAILS OF STRATA SAMPLES & FIELD TESTS 

Legend 

... 
- 

, . 

- ' . 
4 

-.. - - - ' ..,_ 
- - . 

' .- .. - 
- 

.,. -.... 
. . 

_ -- 
- 

- - 

, .. 
. - . 

'- : : 

Depth 

13'0" 

R.L. 
Ref. 
No. 

! 

1 Type Depth 
Test 
Result 

Very loose grey silty fine to 
medium SAND with occasional 
shell fragments and traces of 
gravel. 

Very sun. grey atie sautly 
SILT with occasional shell 
fragments. 

. 

. 

' 

, 

i 

Ix 

I 

i 

1 

I 

I 

-21.9 

- 4. 

1 

I 

2 

3 

D 

SPT 

D 

3'0" 
to 
4'0" 

6'6 " 
to 
7'6" 

9'0" 
to 

10'0" 

. 

N = 2 

See PSD curve 

10 blows. 
See PSD curve 
and Table 1. 

Borehole 
complete 

IX X 
X 

X. x 
X x x 

x x 
X x x 

x x I 

x x xl 
K x 

x x x 

X" k" 

x >c18'6" -40. 4 

4 

5 

6 

,U4 

D 

14'C')" 
to 
15'0" 

15'0" 
to 
16'6" 

17'0" 
to 
18'0" 

* - 

1 

Key: U4 - Undisturbed Sample (4") - Undisturbed Sample (10 
D - Diaturbed Bulk Sample 

S.P.T. - Standard Penetration Test 

C.P.T. - Cone Penetration Test 

W -- Water Samples 

-- Core Recovery - Vane Test 



DREDGii r A -r t y I L D. 

AM. 

ROM 

BO MA-410 LE 0 ri 

Job No. D6997 Borehole No 48. 

Location Cork Harbour Date Commenced 2nd August, 1970. 

Date Date Completed 2nd August, 1970. 

Remarks Type cif Boring Shell and auger 8" 

Ground Level 

Sea Bed Level -18' 11L. W. 0. q. T. 

DESCRIPTION OF STRATA 
DETAILS OF STRATA SAMPLES 8; FIELD TESTS 

Legend 

.'..- 

. . 

. 
. ._ . . 

- 
. - . 

.. . 
: .. 

. ..- 
_ -. . -.. - - .. - . 

. -- .. 
-' .- 

- - 
. . 

- . .- 

. 

- ..--` 
. . . , 

- .-: ...-. . ......' 
' ' - ' .. .. ... 
. . 

' - - 
.. -.. 

- ...- 
- - . 

, 
- . 

' - . 

.. . - ' 
. .. 

- ' . .. _. 

. - 
' ; 

ll . . . ' 

.- 
r- - ._ - 

Depth 

. 

3 0' 0 - 

R.L. 
Ref. 
No. Type 

I 

Depth 
Test 
Result 

See PSD curve 

7 blows. 
See PSD curve 
and Table 1. 

14 blows. 
See PSD curve 
and Table 1. 

9 blows 

14 blows. 

, 

. 

, 

. 

. 

. 

. 

. 

. 

Grey very silty fine to medium 
SAND with shell fragments and 
with traces of gravel below 
26 ft. depth. 

. 

. 

- 

-18.9 

-48.9 / 

1 

. 

2 

3 

4 

5 

6 

7 

8 

.. 

9 

10 

. 

' 

D 

U4 

D 

U4 

D 

U4 

D 

U4 

D 

W 

3'0" 
to 
4'0" 

'" 60 
to 
7'6" 

9'0" 
to 
10'0" 

12101 
to 
136 

15'0" 
to 
16'0" 

18'0" 
to 
19'6" 

21'0" 
to 
22'0" 

24'0" 
to 
25'6" 

27'0" 
to 
2810I 

1 30'0" 

ipm 

-r 
Key: U4 - Undisturbed Sample (41 

Ulf - Undisturbed Sample 

D -- Disturbed Bulk Sample 

S.P.T. - Standard Penetration Test 

C.P.T. - Cone Penetration Test 
W -- Water Samples 

C.R. - Core Recovery 

V - Vane Test 

Borehole 
complete 



'47't P.71 (71, rt 

Job No. D6997 

Location Cork Harbour 

Date 

Remarks 

1 of 3 

Borehole No 54. 

Date Commenced 

Date Completed 

Type of Boring 

Ground Level 

Sea Bed Level 

3rd August, 1970. 

4th August, 1970. 

Shell and auger 8" 

-6'6" L. W. 0. S. T. 

DESCRIPTION OF STRATA 
DETAILS OF STRATA 1 SAMPLES 8: FIELD TESTS 

Legend ! Depth R.L. 

1.6.5 

Ref. 
No. Type Depth 

Test 
! Result 

X X Xi 
1 

I 

. 

x x 1 D 3'0" 
Very soft, becoming soft with 

X K x to 
depth, grey fine sandy SILT. 4'0" 
Large shells were encountered X X 

down to 4 ft. depth and again x x x 2 U4 6'0" 10 blows. 
below 34 ft. depth. Elsewhere, 
there were occasional shell 
fragments. 

x x 

x x x 

to 
7'6" 

See PSD curve 
and Table 1. 

Y X 
3 D 9'0" 

. to 
X X XI 1010' 

K 3C 

X X Y 4 U4 12'0" 10 blows. 
X x to 

13'6" 
' 'X X x 

X X' 5 D 15'0" 
to 

' X X X 1610" 
X' 1,f 

6 U4 18'0" 14 blows. 
X X It 

' to 
. X x 

x x x 

19'6" 

" 7 D 21'0" . 

X X to 

. x X x 2 2'0" 

K 
x 8 U4 24'0" 16 blows. 

x x y to 

x x 
25'6" 

x x x 9 D 27'0" 
to 

X X 128TO" 
X v t - t 

Key: U4 - Undisturbed Sample (4") - Undisturbed Sample (11") 

111 D - Disturbed Bulk Sample 

S.P.T. - Standard Penetration Test 

C.P.T. -- Cone Penetration Test 

W -- Water Samples 

C.R. -- Core Recovery 
V - Vane Test 

continued.. 



D 

Job No. D6 9 9 7 

Location Cork Harbour 

Dare 

Remarks 

2, of 3 

Borehole No 54. .... . 

Date Com rne n 3rd August, 1970. 

Date Completed 4th Aun'ust, 1970. 

Type df, Boring 

Ground Level 

Sea red Level 

Shell and auger 8' 

-6'6" L: W. 0. S. T. 

DESCRIPTION OF STRATA 

r."" (Very soft to soft) light grey 
fine sandy SILT. 
Large shells were encountered 
down to 4 ft. depth and again 
below 34 ft. depth. Elsewhere, 
there were occasional shell 
fragments. 

Medium dense slightly silty 
sandy fine to coarse flaky 
sub-rounded GRAVEL. 

DETAILS OF STRATA SAMPLES & FIELD TESTS 

Legend Depth R.L. 
Ref. 

I No. Type Depth 
Test 
Result 

X X X 

10 U4 30'0" 7 blows. 
X X to 

X X x 31'6" 

X X 11 D 33'0" 
X X X to 

34'0" 
X X 

X X x 12 U4 36'0" 12 blows. 
to 

x x 37'6" 
X x 

13 D 39'0" 
X x 

x x xi 40' 0" 
X 41'0" -47. 5 

o 
14 CPT 41'6" N = 16 

0 0 to 
42'6" 

0 0 
0 0 

15 43'0" O to 
0 44'0" 

0 16 CPT 48'6" N = 21 a 
to 

0 0 
49'6" 

0 0 17 D 50'0" 
O to 

o e 51'0" 

0 18 CPT 54'6" N = 20 
to 

O 55'6" 
° 56'0" -62.5 

Key: U4 - Undisturbed Sample (4') 
U1+ Undisturbed Sample (1+-) 

D - Disturbed Bulk Sample 

S.P.T. - Standard Penetration Test 

C.P.T. - Cone Penetration Test 

W - Water Samples 

C.R. - Core Recovery 
V - Vane Test 

continued.. 



 

Job No 

Location 

Date 

Remarks 

B, " 

D6997 

Cork Harbour 
Borehole No. 

3 of 3 

54. 

Date Commenced 3rd August, 1970. 

Date Completed 

Type cif Boring Shell and a-uger...8 . 

Ground Level 

Sea Bed Level -6 16 " L W. .0..S T.. 

4th August, 1970, 

DESCRIPTION OF STRATA 

(Stiff) light brown. clayey silty 
sandy GRAVEL. Cobbles 
and small boulders were 
encountered below 61 ft. 

+ Unable to recover undisturbed 
4 in. diameter sample. Bulk 
sample taken instead. 

DETAILS OF STRATA SAMPLES & FIELD TESTS 

Legend Depth R.L. 

0 A 01 

0 
0 

0 0 

C 
0 

O 
0 

o 

0 
o 

0 

0 

0 
O 

0 

D 

0 

0 

C v 69'0" -75.5 

Ref. 
No. 

Test 
It Type Depth Result 

19 

U4 
+15610"j 

I 

to 
571611 

D 56'0" 
to 

49 blows. 

57'01 

20 U4 58'0"1 55 blows. 
to 1See PSD curve 
59'61'1 

21 D 62'0" 
to 
63'0" 

22 U4 64'0" 
to 

51 blows. 
See PSD curve 

65'6" 

23 CPT 67'6" 
to 

N = 33 

68'6" 

24 W 69'0" 
Borehole 
complete 

Key: U4 - Undisturbed Sample (4") 

U14 - Undisturbed Sample CI i') 
D - Disturbed Bulk Sample 

S.P.T. - Standard Penetration Test 

C.P.T. -- Cone Penetration Test 

W Water Samples 

C.R. - Core Recovery 

V -- Vane Test 



Job No 

Location 

Date 

Remarks 

v-t Li Os. 1 ; ,vrf 

D6997 

13 

1 J L ; L., 

R La: HOLn RECO D 

Cork Harbour 
45. Borehole No 

Date Commenced 

Date Completed 

Type of Boring 

Ground Level 

Sea Bed Level 

25th August, 1970. 

25th August, 1970. 

Shell and auger 8" 

-42'3" L. W. 0. 7,, T. 

DESCRIPTION OF STRATA 
DETAILS OF STRATA SAMPLES Si FIELD TESTS 

Legend 
i 

1 Depth 

6'0" 

R.L. 
Ref. 
No. Type Depth 

I 
Test 
Result 

Loose to medium dense brown 
medium to coarse SAND 
consisting mainly of shell 
fragments. 

, 

. 

' - 

' .i 
- - . . . 
. . 

. .. - 

....,-; 
.... . " 

:: -. 
. . ... 
.. - - 
: : .-.- 

-42. 2 

I 

-48.2 

I 

2 

3 

D 

CPT 

D 

2'0" 
to 
3'0" 

3'6" 
to 
4'6" 

5'0" 
to 
6'0" 

. 

N = 15 

Borehole 

If 

. 

1 

1 

1 

OWN 

Key: U4 - Undisturbed Sample (4") 

U1i - Undisturbed Sampie 

D - Disturbed Bulk Sample 

S.P.T. - Standard Penetration lest 

C.P.T. -- Cone Penetration Test 

W - Water Samples 

C.R. Core Recovery 

V Vane Test 
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Job No. D6997 Borehole No. 59 

Location Cork Hal-hour 

Date 

Remarks 

3 

Date Commenced 7th September 1970. 

Date Compkqed 7th Sentember 1970. 

Type of Boring Shell. and Auger 8" 

Ground Level 

Sea Bed Level -10'3" L. W. 0. S. T. 

DESCRIPTION OF STRATA 
I DETAILS OF STRATA SAMPLES & FIELD -1ESTS 

Legend Depth 
l 

[ R.L. 

I 

Ref. ,, 

No. i Type Depth 
Test 
Result 

Very soft grey SILT with some fine 
sand, becoming SILT and fie SAND 
with depth. Occasional shell frag- 
ments throughout the stratum. 

-x 

. 

. 

' . 

. 
x X 

- x x 

- 

' 

X X 
.. , 
x x 

.. . 

x )ci 
. . .- 

x. x - 

x x 

x - 

.k ,X 

. x x 

x. x 

.< X 
. 

. 

.x x 
. 

K X 

. . 

x - x 

). x 
. . : 
X . lc 

' 

4 . k 

K X 

' . 
x Y 

. . 

. - 
x Y 

- 

-10.2 

- 

/: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

D 

U4 

D 

U4 

D 

U4 

D 

U4 

D 

U4 

3'0" 
to 
4'0" 
6'0" 
to 
7'6" 

91011 

to 
101011 

12'0" 
to 

136" 
15'0" 
to 

16'0" 

1810" 
to 

19'6" 

21'0"; 
to 

22'0" 

24'0" 
to 
25'6" 

27'0" 
to 
28'0" 

30'0" 
to 

31'6" 

10 blows. 
See P. S. D.. 
curve and 
Table 1. 

8 blows 

14 blows 

14 blows 

12 blows 
See P. S. D. 
curve and 
Table I. 

1111111 

elm 

,I11111 

S.2. 

Key: U4 - Undisturbed Sample (4") 

U11 - Undisturbed Sample (1+') 
D - Disturbed Bulk Sample 

S.P.T. - Standard Penetration Test 

C.P.T. -- Cone Penetration Test 
W -- Water Samples 

C.R. - Core Recovery 

V - Vane Test 



Job No. D6997. 

Location Cork Harbour 

Date 

Remarks 

Borehole No. 

Date Commenced . 

7th Sept emoe r , 1970. 

Date Completed 7i h.S.cpt.ernb e c . 1970, 

Type of Boring Shell . . 

Ground Level 

Sea Bet?, Level -10'3" L.VT.O.S.T. 

DESCRIPTION OF STRATA 

Very soft grey fine sandy SILT 
with occasional shell fragments. 

OEM 

(Soft) light grey fine sandy 
SILT with occasional shell Pm* 

fraLiments, organic matter and 
fine to medium gravel. 
The gravel was more frequent 
between 41 ft. and 44 ft. depth. 

DETAILS OF STRATA SAMPLES 8: FIELD TESTS 

f 
Res Type Depth 

11 D ,33'0" 
to 
34'0" 

Lend Depth R.L. No. 

IX X X 

X X 

X x X 

X X 

X x X. 

X x 

fX X XI 

N X 

N x 

K 

-45.2; 

X X 

X X 

N X 

X X XI 
1 

Y. I 

K47!0"!-57.2 

12 U4 

13 D 

14 U4 

15 D 

36'0" 
to 
37'6" 

39'0" 
to 
40 '0' 

42'0" 
to 
43'6" 

45'0" 
to 
4 6 ' " 

Medium dense brown slightly 
silty sandy fine to coarse GRAVEL 0 with occasional cobbles and 

1,, 0 small boulders. 
!O 

o 
a 

o 

0 54'0" -64.2 

a 

16 CPT 

17 I D 

48'6" 
to 
49'6" 

51'0" 
to 
52'0" 

12 blows 

12 blows. 

N = 16 

Loose becoming medium dense /8' CPT 54'6" N = 5 
with depth, red brown silty to 
SAND with very occasional gravel. .. 155'6" 

1. 1t. 

. 
1 

. 
1 

ii. 
. 19 D 157 '0" See P. S. D. 

I 

... 
. - . 

1 it . curve. 
t : 58', 0' 

Key: U4 - Undisturbed Sample (4") C.P.T. --- Cone Penetration Test continued. . - Undisturbed Sample (10 W -- Water Samples 

D - Disturbed Bulk Sample C.R. Core Recovery 

S.P.T. - Standard Penetration Test Y -- Vane Test 
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Job No. D6997 

Location Cork Harbour 

Date 

Remarks 

v7,,,-..,-/- 

BoNaho!e No. 59 . 

Date Commenced 7th SeT)1.,e, .. ......... .1970 

Dee Compkted 7th Sc.-.-1.-mber., 

Type of Boring Shell andauger .. 

Ground Level 

Sea1;ed Leval L.W.O.S.T. 

DESCRiPTION OF STRATA 

Loose, becoming medium dense 
with depth, red brown fine 
SAND with very occasional g2avel. 

+ Only 9 in. sample recovered. 

DETAILS OF STRATA , SAMPLES 8: FIELD TESTS 

Ref. Test 
Legend i Depth R.L. No. 'Type Depth Resuit 

_ 65'0" -75.2 

20 SPT+ ;59'6" N = 11 
to 
606" 

21 D 620" 
to 
63'0" 

22 SPT+ 636" 
to 
61'6"1 

N = 19 

Borehole 
complete 

Key: U4 - Undisturbed Sample (4) C.P.T. -- Cone Penetration Test 

U11. - Undisturbed Sample (.4") W --- Water Samples 

D --- Disturbed Bulk Sample C.R. -- Core Recovery 

S.P.T. - Standard Penetration Test V Vane Test 



Job No 

Location 

Date 

Remarks 

L/ 

D6997 

BO Et ALE` RE 4: R D 

Cork Harbour 

LTD. 

Borehole No. 47 

Date Commenced 

Date Completed 

Type of Boring 

Ground Level 

Sea Bed Level 

16 off 

15th August, 1970. 

15th August, 1970. 

Shell and auger 8" 

-29.1.1" .1,4...W. S._ T.. 

DESCRIPTION OF STRATA 

- 
DETAILS OF STRATA 

-7 

1 

i 

Ref. 
No. 

1 

SAMPLES EL HELD TESTS 

Legend 

. .. 
:, 

-. ,. 
. ,_.. . 

- ' . - 

Depth I R.L. 

-29.1 
Type 

D 

I Depth 

1 

3'0" 
to 
4'0" 

/ Test 
Result 

Grey silty fine SAND with 
occasional shell fragments. 

. 

Very soft grey fine sandy SILT 
with occasional shell fragments, 

Ix 

. 

. 

6'0"-35. 

, 

5 blows. 
See PSD curve 
and Table 1. 

n 1- 0 1..)1AJW b. 
See PSD curve 
and Table 1. 

12 blows. 
See PSD curve 
and Table 1. 

' Borehole 
complete 

x x 
x 

x 

x x ie 

x ,x 

x x 
x x 

$( X X 

X X 

X X. X 

x x 

x .x x 

x 
x x x 

x y y 

x x 

x. x y 

- 

19'0" -48. 1 

2 

3 

5 

6 

U4 

D 

T'r 4 U-7 

D 

U4 

6'0" 
to 
7'6" 

9'0" 
to 

10'0" 

',Nee,' 
J G V 

to 
13'6" 

15'0" 
to 
16'0" 

17'0" 
to 
18'6" 

I 

. 

, 

Key: U4 - Undisturbed Sample (4") 

Ulf - Undisturbed Sample (in 
D - Disturbed Bulk Sample 

S.P.T. - Standard Penetration Test 

C.P.T. -- Cone Penetration Test 

W - Water Samples 

C.R. - Core Recovery 
V -- Vane Test 



DREDGING INVESTiGA 'IONS LTD. 

BOREHOLE REcoRD 

Job No. .D6997 Borehole No. 46. 

Location Cork Harbour Date Commenced 17th August, 1970. 

Date 

Remarks 

Date Completed 17th August, 1970. 

Type of Boring FiSiLary diamond drilling, (84mm care 

Ground Level 

Sea Eed Level -37' 3" L. W. Q. S. T.}-0' '1 

DESCRIPTION OF STRATA 
DETAILS OF STRATA SAMPLES 8; FIELD TESTS 

Legend Depth 

I 

1 T 
R.L. 

Ref. 
No. Type Depth 

Test 
Result 

Patchy pale grey fine grained 
LIMESTONE with interstitial 
areas of white coarsely 
crystalline calcite. 

The first attempt at this borehole 
. was with a core barrel. When 

this proved unsatisfactory due to 
the jagged rock surface, rock 

. roller drilling techniques were 
used down to 1 ft. depth. From 
1 ft. to completion at 4 ft. was 

. rotary diamond cored, at a - 

penetration rate of 15 ruins. per 
foot. 

. 

-37. 

-41. 

2 

2 

Run 1 1'0" 
to 
4'0" 

Coring time 
45 rains. 

Borehole 
complete 

4'0" 

ff 

lI 

1 

1 

i 

z, 

Key: U4 - Undisturbed Sample (4") 

Undisturbed Sample (1r) - Disturbed Bulk Sample 

S.P.T. - Standard Penetration Test 

C.P.T. - Cone Penetration Test 

W -.- Water Samples 

C.R. - Core Recovery 

V -- Vane Test 
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RSPORT NO. _540812, , 

motIN . 

SITE rtiVESTIGATION:PORiliE WHITEGATE _PROJECT AT COBH. 

CO CORK. EIRE 

A B S T R A C T 

Three overeater borings north of Long Point, Whitegate revealed 1.5 
.1 to 15.6 a oralluvium, mainly silts and clays and 2.0 to 14.7 m of glacial 

till overlying limestone and shale bedrock. A further three overeater 

borings off the Whitegate Marine Terminal revealed 3.8 to 10.0 m alluvium, 

mainly sands and 2.2 to 12.0 a glacial gravel and till overlying limestone t 
'.v01,:o, 

and shale bedrock. Detailed borehole logs are provided. In all oases rook 

was penetrated by diamond core dilling, the maximum penetration in 

limestone being,6.9 m and in shale 10.0 m. 

Four marine seismic profiling traverses, (total length 1700 m) were 

carried out in the two areas and the results are presented together with 

those for field and laboratory tests. 

$,6 



 

;EPORT NO. 5408/1 . 
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SITE INVESTIGATION FOR THE WHITEGATE PROJECT :AT COBH 
,:;I 

i. 
. :4,-il 

wt. 
CO CORK -EIRE ...' 

1 INTRODUCTION ....:,-,.!., 

..- ,!,ff. 
The Electricity Supply Board instructed Soil Mechanics Ltd. to carry 

out six overwator borings and a marine profiling scheme in Cork Harbour at 
.,, 

'.. 

1....H. 

Cobb, 
Eire and report the results. The boring work was carried out between ',.''',, 

8th August and 16th October, 1969 and the marine profiling on 18th And 19th 

October 1969. 

The site in Cork HarbA our at Cobh is covered by two groups of three .....,. 

ii 

THE SITE AND GEOLOGY 

borings and four runs of the marine profiling craft. One group of borings 

is situated between Long Point on Corkbeg Island and the East Channel, and 

the other along a 270 m line extending roughly southward from the existing 

Whitegate Marine Terminal jetty in the outer anchorage of the harbour, as 

shown on the site plan Fig. 18. (Part of Admiralty Chart for Cork Harbour). 

Soil Mechanics Ltd. investigated part of Cork Harbour for the Esso 

Petroleum Co. Ltd. in 1957. A copy of. the report covering the relevant part 

of this work (No. 2502/2) was given to the E.S.B. with the permission of Esso.' 

Petroleum Co. 

As described in Report 2502/2 bedrock in the harbour is ow to consist 

of highly folded and faulted slates, shales, sandstones, quartzites.and 

limestones of Devonian and Lower Carboniferous Age; all overlain by marine 

alluvium, glacial gravels and glacial till. 

The borings described in this report confirmed this general sucoession.:: 

THE BORINGS 

The six overwater borings were put. down to a maximum depth of 29.11._- 

", 

below sea-bed level in the positions shown on the site plan, Fig. 18. The 

borehole positions were located and surveyed in by the client. The client's: 

survey diagrams for Borehole. 18A, 19A and 20A are reproduced as Fig. 17. 1.. 

Borehole. 21A, 22A and 23A were simply set out on a line from the. end of the 

Whitegate Terminal. - 
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The three boreholes off Long Point revealed 1.5 to 15.6 m of alluvium, 

mainly silts and clays and 2.0 to 14.7 m of glacial till overlying limestone 
- 

and shale bedrock. The three off the Whitegate Marine Terminal revealed 

3.8 to 10.0 in alluvium, mainly sands, and 2.2 to 12.0 in glacial gravel and 

till overlying limestone and shale bedrock.. Pull details of the ground 

conditions are given in the borehole logs Rigs. 1 to.6. In all oases rook 

was penetrated by diamond core drillingt.the maximum penetration in limestone 

being 6.9 m and in shale 10.0 m. 

MELD AND LABORATORY TESTS 

Standard Penetration Tests 

Standard penetration tests using a special down-the-hole hammer were 

carried out and the N values `'are recorded on the borehole logs. Where it was" 

not possible to achieve the full test penetration the N values have been 

extrapolated. 

Values range from 5 to 26 for the alluvial sand and from 4 to 16 for 

the silt showing these soils to be of loose to medium relative density. Five 

values in the glacial gravel lie between 38'and 76 and one extrapolated value 

of 160 was obtained, indicating the, material to be dense to very dense. Veltman 

'4, 

tc r 

in the till and weathered rock range between 20 and 200 being generally 

between 30 and 80 in the till, indicating a dense to very dense material. 

Borehole 20A however five out of six consecutive N-values in the upper part 

..t 

of the till were found to be 30 or less indicating medium density. 

Quick Undrained Triaxial Tests 

Sets of 38 mm diameter quick undrained triaxial tests were performed on 

four samples of the alluvial clay and the results are presented in Table I. 

The shear strengths range between 23 and 29 kN/sq.m which show the clay to be 

soft, see Appendix. A. 

Consolidation Tests . 

Consolidation tests were carried out on two samples of alluvial (slay from 

borehole 18A and the resulting pressure-voids ratio curves are shown in Fig. 7 ' 

and 8. The coefficients of volume compressibility my calculated for the range 

effective overburden pressure to effective overburden pressure plus 

100 kN/sq.m were 0.46 and 0.79 sq.m/MN. 
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Mechanical Analyses_ 

Sieve tests were carried out on -aio samples of alluvial sand, four 

samples of till, and one sample which is till or weathered bedrock and the 

grading curves are plotted in Pigs.. 9 and 10. 

Atterberg Limits 

Liquid and plastic limit tests were carried out on seven samples of 

alluvium and three samples of the till matrix. The results are presented in 

11 

Table II and plotted on the Casagrande plasticity chart in Fig. 11. Samples 
' 

I 

18A/2 and 22A/27 are non-plastic silts or sands. 

Chemical Tests 

The results of the chemical tests indicate that the soil sulphate 

conditions are generally within Class I with the exception of Sample 21A/1 of :. 

alluvial clay which was within Class II, see Building Research Station Digest' 

90 (second series). 

Samples of alluvial clay 214/1 and 22A/12 contained considerable 

sulphide and one of till Sample 21A/10 showed traces of sulphide. 

THE MARINE GEOPHYSICAL SURVEY 

To supplement the information obtained from the borings a continuous 

, 

3c. 

'seismic reflection profiling survey was carried out consisting of three parallel; 

traverses (lines 1, 2 and 3) off Long Point and one traverse (line 4) south of 

the existing Whitegate Marine Terminal jetty. The traverses off Long Point 

, 

were each approximately 500 m long and spread 100 m apart; line 4 was . 

approximately 240 m long. The location of the traverses, which were selected 

' r by the client, is . shown on site plan Fig. 18 and additional detail of 

traverses 1, 2 and 3 on Fig. 16. 

_Instrumentation 

The seismio profiling equipment chosen for use of the survey was the 

"Sparker" type with an energy capacity of 100 joules. The seismio data is 

presented, like an echo gram, as a continuous chart of two-way times of sound 

travel from the source to the reflectors with the paper motion representing 

the direction of travel.. 

Continuous echo soundings were made simultaneously with the seismio 

profiling to provide an accurate sea-bed °onto Lr to which the sub-bottom 

seismic data could be added.. During the surveying period, local tidal 

variations were read from an existing tide gauge at the oil refinery jotv. 
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EaviRation 

Position fixing for lines 1. 2 and 3 was carried out using two 

theodolites set up at E and X (Fig. 16) on the base line provided by the client. 

To assist in keeping on course, two shore beacons were erected on the line of 

each traverse and the vessel steered towards them (see Fig. 16). 

Line .4 was an additional traverse requested at the end of the survey by 

the client's representative who was on board the survey craft and directed the' 

course to be taken. The traverse passed approximately through borings 214 

22A and 23A (Pig. 17) but its exact position is not known. 

Interpretation of Data 

Tidal corrections have been applied to the echo sounder records. All 

profiles are presented reduced to I.O.D. The probable error in water depth 

is loss than 0.25 metres. 

In the seismic survey, two- channel recordings were made using filters 

with variable pass-bands and different modes of printing. By this means, it 

is possible to record separately the high frequency high resolution of the 

shallow penetrations, and the low frequency deeper penetrations. 

The acoustic energy is reflected and refraoted at any boundary separating 

two media with contrasting properties. The property that is significant is 

called acoustic impedance, this being the product of the velocity of sound in 

the medium and the bulk density of the medium. It follows that in continuous 

seismic reflection records the signal amplitude of any reflection is 

representative of variation in the medium's acoustic impedance which is not 

necessarily dependent on a variation in geological layering. 

In shallow waters' multiples of the successive refleoted pulses are 

generally regarded as undesirable because of their masking effect on the later 

weaker signals. Furthermore, coarse material, such as occurs in till, tends 

to scatter incident sound and consequently diminish the amount of sound energy., 

penetrating the bottom. The scattered sound shows as a noisy patch on the 

record and often obscures refleotions from deeper horizons. 

The accuracy of the seismic depth determinations are based on the 

accuracy of the time resolution, the correct selection of velocity and, in the 

case of two reflectors close together,*the length of the seismic pulse. For 

the last point the pulse is about 4 milliseconds long which is equivalent to 
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'a reflection separation of 3 metres (with a velooity of 1.5 metres /millisecond 

Thus two reflectors cannot be separately identified if they are closer 

together thabi Ymetres. It is .possible to.reduce this distance by the 

consideration of interference patterns setup by two refletsted pulses, but 

even in this case itis.dOubtful.that a sensitivity better than 1.5 metres 

could be achieved. Thus sub-bottom reflectoi closer to the sea floor than 

1.5 metres cannot be distingUished from the sea-floor itself. While every 

effort has been made to insure the accuracy of the time data no reliance can 

be placed on the velocity data from which the depths are based except in the 

neighbourhood of boreholes.. 

Interpretations of the seismic profiling results for the 4 lines are 
\ 

given in Figs. 12 -15. While account has been taken of the information ':. 

obtained from borehole. this information together with that of previous work: 

has shown rather complex conditions with a wide variation in types of material 

and in view of the reservations expressed above it is clear that the geologicall 

boundaries inferred must be treated with caution. 

Generally speaking the major stbbottom reflectorinthe area appears to 

be the silty olay /till boundary, the acoustic contrast across this boundary. 

being greater-than ghat across any othsro. It follows that if the till'is 

thin or absent it is impossible to decide whether or not the apparent major 

reflector represints till or rook. 
. , 

far. SOIL EESHAIIIQ LIMITED 
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Al APPENDIX A 

CONSISTENCY OP CLAYS 

The consistency of clays given in this report is based on a visual 

inspection of the samples 'and the' results of strength tests where carried 

out. 

The classifioation of consistency is made on the following basis- 

Consistency 
of Clay 

. 

\ 

. Undrained shear strength 
. kN/m2 

Very Soft 

Soft 

Soft to Firm 

Firm 

Firm to Stiff 

Stiff 

Very Stiff 

. 

. 

' 

. 

. 

. 

. 

Less than 20 , 

20 to 40 

40 to 50 

50 to 75 ' 

75 to .100 - 

100 to 150 

Greater than 150 

This classification is similar to but more refined than that given 

in CP.2001 (1957) "Site Investigations". 

. 

5; 



Specimen diameter 38 mm 

Sheet No 

Rate of strain 2% per minute 

Borehole Sample 
No. No. 

Depth Bulk 
density 

Moisture 
content 

Cell 
pressure 

At failure SHEAR STRENGTH 

Compressive Strain 
stress 

1.78 37 206 33.2 9.0 

1.83 35 344 60.6 9.0 27 

18A 15* 10.8 1.75 39 137 42.0 6.0 

1.71 39 A13 71.5 10:0 

18A 19 13.7 1.70 47 344 44.8 8.0 

1,70 

1.71 

1.75 

1.75 

ssible 

45 

44 

45 

103 

241 

379 

51.6 

35.1 

49.6 

10.0 

6.0 

8.0 

- third specimen f sample tingt 

O 

10/69 
Soil 
Mechanics 

Client Electricity Supply 'Board 

Location Whitegate Bay 

Lou. No. Table 

Bt 
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TABLE II 

ATTERBERG 

Borehole 
Sample 

No 
Liquid 

Limit % 
Plastic 
Limit ,.0 

Plasticity 
Index 

Type of * 
Soil 

18A 2 . - .Non Plastic. - 

4 37 22 15 . A 

10 38 
\ 

' 24 14 A 

13 45 22. 23 A 

25 44 25 19 'T 

19A . 1 35 24 11 A 

20A 25 37 25 12 .T 

21A 1 38 28 10 A 

22A . 10 
. 34 24 10 A 

27 Non ?lastio T 

Alluvium 

5408 Cork 

T Till 
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T3 

CHEMICAL TEST RESULTS 

Borehole 

Sample 
,. 'No. 

Soil 
Total Solo. pH 

. 
, 

18A .3 . 

.176 7.0 

, 14 .089 7.0 

25 .036 7.0 

20A 1 .029 7.0 

21A 1 *268 .7.0 

. 10 .029 
. 

7.0 

22A 12 .110 7.0 

Samples 21A/1 and 224/12 contained considerable sulphide 

and 21A/10 showed traces:I 
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Description of sample 

Depth below seabed 

Bulk density 
Moisture Content 
Dry. Density 

Initial void ratio 
Degree of saturation 
Specific gravity. 

Swelling pressure 

NOTES: 

Soft grey si.ltx.sjighty sandy 

and organic day. 

10.8 

184 

w........ 
)' 158 

13 

co 0.9431 
1111 

S 99 '21( 

... 2 :66..(Mumed) 

'0 
.. 

kN/sq.m ... 
. 

My for the range effective overburden pressure 
to effective overburden plus.100 kN/sq.m - 

0.48 sq.m/MN 

Pressure 

P 

kN /sq.m 

Coefficients 

my 

sq tt /ton 
cv 

sq m/year 
0 

21.3. 
13.4 

2.5 
26.8 

1.8 
53.5 

2.1 
107 

3.0 
214 

3.0 
428 

2.2 
856 

SOIL MECHANICS 'LTD. 

65, OLD CHURCH ST. 

LONDON S.W.3. 

CONSOLIDATION TEST'.. 
LOG PRESSURE / VOID RATIO CURVE 

Client Location 
WHITEGATE BAY 

Loc. No. 
.5408 

BOREHOLE No. 18A 

SAMPLE No./15 

A 
e", 7 
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Soft brown grey silty clay. Description of sample... .. .. 
Coif icients 

Bulk density T 110 lb ku. ft. 
Moisture Content 54.. % . 

.. Dry Density . .4.........1 / D. ib /es ft.., 

initial void ratio co 
1.3888 

13 
t 

Degree of saturation i S ....AIN 'Vf. 

Specific gravity G 2.5; (assumed) 

Swilling pressure kliiii2 . 

NOTES: My for the range overburden pressure to 

overburden pressure plus 100 kli/sq.a . 
.70 sq.miliN 

SAMPLE No. 19 

".1% tr.... e 1.1.., s domeas.1.2;; 
, 
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LOCATION No. 5408 
DATE OF TEST 24 25 10 . 69 

SORE HOLE and 'sample number shown against curves 

DESCRIPTION Sandy alluvium 

ILI LI Li LA 

PARTICLE SIZE DISTRIBUTION 

PRETREATMENT DETAILS . 

LOSS ON PRETREATMENT__ 

0.002 

BRITISH STANDARD SIEVE SIZES 

300 200 .150 100 72 60 52 36 25 18 14 10 8 7 111- 3'16'1;4" 31' 1,2- 3:4- I- 11 4' 6' 

11111111 11111111111111111P.111111=111111 
III 11111 11E1111111E111111111 111111 

111111111111111111/1111111111111111111111111111 
1111111111111111111V1111111111111111111 

1111111111111111011 

1111111E111111111111111111111111 

11111111111111111111111111 
111111MMINIINI 1111=1111111MINI 
11111111111111111111111111111 1111111111111111111111111 

0.006 0.02 0.06 0.2 0.6 20 60 200mm. 

.7) 

CO CLAY 
Fine Mediurit Coarse ' Fine 

. 
I Medium Coarse Fine Medium - Coarse 

COBBLES 

SILT - 
. 

. 
- 

. , 

SAND . 

, 

. 
GRAVEL 



100 

70 

ciwa (;-.1 
PARTICLE SIZE DISTRIBUTION 

LOCATION No. 5403 
DATE OF TEST 24,25- 10 69 

BORE HOLE and sample number shown against curves 

DESCRIPTION Till 121A/15 may be weathered rack-) 

.41 Camil Lail Lusa 116.641 

PRETREATMENT DETAILS 

LOSS ON PRETREATMENT ft/ 

BRITISH STANDARD SIEVE SIZES 

300 200 150 100 72 60 52 36 25 18 14 10 8 7 1 8 3 16' .4 3 8' 1 2 3 4 1' 2- 3- 4 6- 8 
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Fig 6 

(I) Soil Mechanics Log for Elomhte.e No 23A 
sheet 1 of 

Location No 5408 WHITEGATE PROJECT, CORK 

Carried out for .Electricity Supply Board 

Date 17th - 19th September 1969 
Diameter 305 mm of NX diamond 
coring from 9.3 m 

All. 

Description Reduced 
Level: m 

Legend Scripts Depth (metres) 
Thickness 
(Metres) 

Standard 
Penetration test 

Bed level ( above Irish OD) e 

Dark grey 1 
organic. 

Generally medium dense grey fine and 
medium silty SAND with occasional . 

shell fragments. 

' (Alluvium) 

. . 

' 
.. 

Very silty 

Dense grey angular GRAVEL and 

COBBLES of weathered 

shale. Bandy with 

(Glacial Gravel) shell 
fragments 

Firm yellow brown mottled 
silty CLAY & GRAVEL of With traOsaf 

shale fragtents. of clay . t 

(Probably Weathered Bedrock) 

Medium strong grey SHALE with small' : 

white spots and many thin veins of 

calcite. 

Sheared parallel to cleavage at 25 

to 150mm at an inclination of 40° to 450 
shear surfaces lightly coated with ' P 

calcite and stained brown. 
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th Soil Medhanict*-: 
Location No. 5408 10tITEGATE PROJECT - CORK 

Carried out for Electricity Supply Board 

Date 20th - 24th September 1969 

Fig 1:' 
Log for Borehole No 18A 

sheet I of 

Diameter 205 and 254 mm and 
NX diamond coring from 19.8 m 

Description . 

. . ' 

Reduced 
Level: m 

Legend Sample 
Depth 

(metres) 
Thickness 
(metres) 

Standard 
Penetration test 

. 

, If 

Bed level (m above Irish OD) .7.: 
Soft grey very silty CLAY with 
fine sand and shells. 

Loose grey slightly clayey SILT with 
fine sand and shells. ' 

Soft grey silty sandy CLAY with shells. 
- 

, 

Traces of clay 
Loose grey very silty 
fine and medium SAND 
with shells. 

., 

' 

Loose grey sandy SILT with 
traces of clay. . 

. 

Soft silty, locally sandy, 

CLAY with shells. 
(Alluvium) 

. 

" 

, 
' Very silty 

and sandy . 

". Lenses of 

peaty material 

Occasional 
gravel and' 

organic matter 

Dense GRAVEL and COBBI.P.S of 
angular pink and grey limestone 
in a matrix of brown, grey and 
pink mottled silty sandy clay 
or silty sand. ' 

(Till) 
. 

. 

. ' 

LIMESTONE Near vertical 
w (see sheet 2) shearing ith 

polished shear 

surfaces and 
traces or clay, 
on some planes 

. Comminuted limestone in 
sheared zones. . 
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IJ 

Location No. 5408 

- Fig 1 

Continuation Log for Borc:lole l'\!o 18A 

sheet 2 of 2 

Description 
Reduced Legend 
Level) m 

Sample 
Depth 

(metres) 
Thickness 
(metres) 

Standard 
Penetration lest 

Medium strong pale 
grey mottled cream 

and pink LIMESTONE 
strongly sheared in 

a near vertical plane 

(70° - 90°) and locally 

brecciated. Secondary 

joints at 450. 

Strong vertical 

shearing 

Angular fragsentf 
of red clay in 
fissure. 

Clay in fissure 

Thin brecciated 
zones and shear- 

ing at 100 from 

24.4 to 25.9 a. 

31 

32 

33 

34 

-31.2 LI 

END OF BO OLE 

25.9 

Depth 
end 

Penetration 

No. of 
Blows 

(N) Core Recovery 

100% 

100% 

100% 

100% 
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Soil ikii4X.liailliCE; 

Location No. 5408. WHITEGATE PROJECT - CORK 

Carried out for Electricity Supply Board 

Fig 2 

Log for Borehole No 19A 
sheet 1 of 1 

Diameter 305 mm and NX diamond 
Date 25th to 27th September 1969 coring from 4.1 m 

Description Reduced 
Level: m 

Legend Sample Depth 
(metres) 

Thickness 
(metres) 

Standard 
Penetration test 

Bed level Cs above Jrish OD) 

Loose blue grey clayey SILT 
containing copious large shells 

and broken fragments. 
Brown lisitone 

(Alluvium) 
cobbles 

Dense becoming very dense with 

depth limestone GRAVEL in a matrix 

of red brown silty . 

Cobbles 
sand. (Till) 

Medium strong light 
and dark grey with 

brown mottled 
LIMESTONE,'vertically 
sheared but generally 
recemented with secondary 
shearing or jointing at about 

45° at 25 to 460 mspacing 
and brown staining on the 

shear planes down to 9 m. Some 
calcite veining is present. 

Shearing or 

jointing almost 

horizontal with 
traces of clay. 

Red 
brecciated 

Breccisted 

Clay on shear 

planes with 
secondary shear- 
ing at horizont 
to about 10° at 
75 to 300 an 
spacing. 

Disturbed Sample 

Scale 10mm lm. 
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-4.9 

-6.9 

-13.8 

Bulk Sample 

END 

m 
1111111 

Ell is 

NEU 

OF BOwOLE 
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No. of 
0(N10Ws 
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Core recovery 
100% throughout 
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eb Soil Mechanics. 
Location No. 5408 WHITEGATE PROJECT, CORK 

Carried out for Electricity, Supply Board 

3rd to 6th September 1969. 

Fig 4.5 

Log for Borehole No 21A 

sheet 1 of 1 

Diameter 305 mm and NX diamond 
coring ZroQJ u.0 m 

Description Reduced 
Level m. 

Legend Sample 
Depth Thickness 

(metres) (metres) 
Standard 

Penetration test 

Bed level (m above Irish OD) 
Soft dark grey organic very silty 
sandy CLAY with occasional shells. 

Loose grey fine and medium slightly 
silty SAND with locally many shells 

and occasional fine to medium gravel. 

(Alluvium) 

Dense yellow-brown mottled grey Sandy 

angular GRAVEL of shale fragmerlts 

in a matrix of yellow-brown silty 
ay. 

(Till) 

Possibly 

Weathered 
bedrock 

Medium hard Fey-green SHALE, cleavage 
planes at 45u to 60° at spacings °PO . 

to 300 mm. Occasional thin calcite veins 

and smears of calcite on cleavage 

planes. 
411 

Closely jointed, at 25 to 50 mm 

spacing, from 8 to 8.2 m, 11.1 to 11.3m 

12.3 to 12.8 ge 
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Fi 0 Soil Mechanics . Log for Boreho!e No 22A 

Location No. 5408 WHITEGATE PROJECT, co RI( 
sheet 1 of 2 

Carried out for Electricity Supply Board 94I /0 
Date 7th to 14th September 1969 . 

Diameter 305, 254 mm. 'and NX diamond coring from . 

22.6 m 
Description Reduced 

Level: m 
Legend Semple 

Depth 
(metres) 

Thickness 
(metres) 

Standard 
Penetration test 

Red level (a above.Irlsh OD) 

Grey, 
organic 

Medium dense grey-brown slightly 
silty SAND with shells. 

- (Alluvium) 

Sandy 

Soft grey silty CLAY becoming 
gravelly with fragments of decaying 

timber.below 9 m. 

. (Alluvium) 

Dense angular to sub-rounded GRAVEL 

and COBBLES predominantly shale above 
-22m I.O.D. and limestone below with... 

traces of silty sandy clay and sand. 

(Glacial Gravel) 
. 

Dense angular shale and limestone 

GRAVEL and COBBLES in a matrix of 

stiff yellow brown mottled silty 

CLAY. The matrix is locally very 

silty sand. . 
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Fig 

Continuation Log for Borehole No 22A 

Location 141cL 5408 WHITEGATE PROJECT. CORK 
sheet 2 of 2 

74720 
Description 

Reduced 
Level! m 

Legend Sample 
Depth 

(metres) 
Thickness 
(metres) 

Standard 
Penetration test 

Strong grey coarsely crystalline . 

LIMESTONE with white Brown clay with 
limestone fragments 

calcite veins which 

tend to vertical; ' 0 

° 
Sheared at 45 . 

joints at 45 occur at 

50 to 300 im intervals. 
. 
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Fig 3 

th Soil Mechanics . 

Log for Borehole No 20A . 
. 

Location No. 5408 WHITEGATE PROJECT - CORK 
sheet 1 of 2 

Carried out for .Electricity Supply Board 
Diameter 305 mm and NX.diamond CI 11 [Ct Date 29th Sept. to 31st 9ct, coring from 23.1 m. 

Description Reduced 
Level: In 

Legend Sample 
Depth 

(metres) 
Thickness 
(metres) 

Standard 
Penetration test 

bed Levi) (m *boy* Xriah OD) 

Loose blue grey becoming medium compact 
grey green with depth slightly sandy 
clayey SILT containing shells and 

traces of decomposed organic matter. 

(Alluvium) 

' 

. Cobbles 

' 

Medium dense fine and medium angular 
limestone GRAVEL and SAND becoming ' 

dense weathered shale GRAVEL below 
6.7 m in a matrix of soft, to firm 
to stiff brown and green becoming, 

red brown with depth silty clay or: 

occasionally clayey silt. 
(Till) 

Pockets of 
silty sand. 

. 

Silty sand 
inclusions. 

Light and dark brown streaked very 

compact slightly clayey silt. Very 

dense red brown SHALE, generally 
weathered to angular medium and coarse 

gravel with some cobbles in a matrix 

ui urown clayey sandy silt. 

(Weathered Bedrock) 
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Fig. 3, 

Continuation Log for Borehole No 20A 

Location No. 5408 WHITEGATE PROJECT, CORK 
sheet 2 of 2 gct 

Descri ption 
Reduced 
Level: m. Legend Sample 

Depth 
(metres) 

Thickness 
(metres) 

Standard 
Penetration test 

Weathered bedrock (see sheet 1). 

$00 cleavage with 
Weak pale yellow and blick staining. 

red brown laminated mattered to 50sts 

Slightly sandy SHALE, sized fragments 

joints and fractures ItUnjtcling.nlai in 

heavily stained black 25ss thick band of 
with principal clay. 

cleavage Shattered lnto cleavage at about 60 
frequently broken 50 ma fragments 

into 25 to 50 am sized Shattered, irecemin 
clay with weatherelf 

fragments, occasionally shale. 

reduced to brown silty Very clayey for 50as 

clay where indicated. Near vertical ' 

Generally heavily shearing. 
. 

sheared below 24.2 IC 

(Bedrock) ' 
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