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Introduction

General

Upon the instruction of the employer Novus Construction, Apex Drilling Services Limited were commissioned to undertake a ground investigation for the SA1 Swansea Project Located on plot E9.

Purpose of Investigation

The intrusive investigation was designed to determine the geotechnical parameters of the superficial soil deposits and underlying bedrock of the wharf area, this was for the purposes of further foundation design for a residential building.

As part of this investigation the following goals were to be achieved:

· Determine the underlying geology of the ground;

· Determine the mechanical properties the underlying soils in the proposed area of development.

Scope of Work

The scope of work instructed by Novus Construction was as follows:

· Using rotary drilling techniques develop a borehole to 30 m bgl;

· Identify and record the composition of the underling geology;

· Perform SPTs every 1.5 m when in superficial geology;

· Collect core samples from bedrock geology.

General notes on the techniques employed by Apex Drilling Services Limited are described in the foreword.
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Site Details

Description

The site is located at to the north of Kings Dock, Port Tennant in Swansea, to the east of Kings road and Roberts Road and to the west of Langdon Road. The grid coordinates for the site are Easting 266921 Northing 192775 with a Latitude of 51.618023 and Longitude of -3.9236104.
[image: ]





























Predicted Geology

Surface

The surface of BH001 was overlain with granite paving slabs, this was above a layer of concrete over made ground fill, the nearby vicinity of the borehole included a “waste” area of small vegetation and mixed made ground gravels, cobbles, sand and silt.

The surface of BH002 comprised of small vegetation and grasses over a brown made ground of gravelly silt with occasional cobbles.

The topography of both locations was predominantly level.

Published Geology

The British Geological Survey (BGS) published sheet number 247 indicates that the superficial geology in the area comprises of large amounts of made ground, likely comprised of colliery and mineral smelting spoil

The made ground is indicated to overly post glacial beach and tidal flat deposits, these deposits generally comprise of sand silt and clay.

The BGS indicate that the underling bedrock at this site comprises of the South Wales Middle Coal Measures Formation, this can comprise of grey mudstone, siltstone and sandstone.
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Site Work

General

Apex Drilling Services Limited attended site on 28th October 2019 with demobilisation completed on 7th November 2019.

Site supervision and attendance by a qualified engineer from Apex Drilling was provided for all drilling activities during this time period in general accordance with BS 5930+A2, BS EN 197-2 (2007), BS EN ISO 22475-1 and BS 10175 (2011).

Exploratory Hole Locations

Two exploratory hole locations were set out by Novus Construction who determined areas which were clear of services.

Both locations were hand pitted and CAT scanned prior to drilling.

Rotary Boreholes

Drilling was completed using a Fraste Multidrill XL Max rotary drilling rig and air as a flushing medium, due to the anticipated excessive water on the site due to the location of the boreholes it can be noted that water was present in BH001 from a depth of 2 m bgl and BH002 from a depth of 14 m bgl

Overburden / superficial deposits were drilled using a temporary simultaneous Odex 115 mm casing system.

Drilling of bedrock was completed using 423 F rotary coring methodsproducing a 76 mm bore to the completed base depth of 30 m bgl in line with the specification of works.

Throughout the drilling operation the borehole was logged by the engineer on site noting:

· Depths, description, colour, identification of stratum;

· Depths at which groundwater was encountered;

· Loss of flushing medium.

Upon completion the linear length of the boreholes was backfilled using a bentonite concrete mix in areas of bedrock and bentonite pelts in areas of superficial strata, this was to better emulate the natural stratum.

Details of the rotary boreholes, including final depths in metres below ground level (m bgl) are provided below in Table 1.

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	Borehole ID
	Overburden
	
	Termination Depth
	Terminating Strata
	
	Void
	
	Terminate Reason
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	m bgl
	
	m bgl
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	BH001
	20.0
	
	30.2
	
	
	Middle Coal
	
	None Observed
	
	Specified depth
	

	
	
	
	
	
	
	Measures
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	BH002
	25.2
	
	30.5
	
	
	Middle Coal
	
	None Observed
	
	Specified depth
	

	
	
	
	
	
	
	Measures
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	


Table 1- Summary of Borehole Details
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Made Ground

Both boreholes were found to have made ground of significant depth, this largely comprised of black gravelly silt, the gravels within this were of mixed material including, slag concrete, sandstone and some areas of bituminous surfacing.

Superficial

Underlying the made ground deposits consistent with the predicted beach and tidal flat deposits were identified; these deposits comprised generally of grey and greyish silt with occasional gravels and sands. At .50 m bgl within BH002 peat was identified this is likely associated with the nearby Crymlyn Bog, this persisted t 8.00 m bgl.

Bedrock

Bedrock geology was identified to comprise of light grey fine to medium grain micaceous sandstone. Laminations of carbonaceous siltstone and coal were occasionally observed. This is consistent with the published geology of Middle Coal Measures.

Table 2 below details the depths and thickness of the encountered geology.

	
	
	
	Made Ground
	
	
	Superficial
	
	
	Bedrock
	
	

	
	Borehole ID
	
	Depth to top
	
	
	Thickness
	
	
	Depth to top
	
	
	Thickness
	
	
	Depth to top
	
	Thickness
	

	
	
	
	of Strata
	
	
	
	
	
	of Strata
	
	
	
	
	
	of Strata
	
	
	

	
	
	
	
	
	
	(m)
	
	
	
	
	
	(m)
	
	
	
	
	(m)
	

	
	
	
	(m)
	
	
	
	
	
	(m)
	
	
	
	
	
	(m)
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	BH001
	0
	
	2.00
	
	2.00
	
	18.00
	
	20.00
	
	> 10.20
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	BH002
	0
	
	5.50
	
	5.50
	
	19.80
	
	25.30
	
	> 5.50
	


Table 2- Geological Details


SPT

SPT testing as described in ISO 22476-3 was conducted throughout both boreholes at 1.5m intervals. It should be noted that there was limited granular lithology the ‘N’ value does not correlate exactly to the relative density of the soil.

SPT values within the made ground in BH001 ranged from 11 to 15 and in BH002 were 10 to 23, this indicates a medium dense material within BH002.

Within the beach and tidal flat deposits in BH001 the SPT value ranged between 9 and 21 between 3.50 m bgl and 8.00 m bgl, this was determined to be representative of a soft to firm silt material. A band of very dense gravel was observed between 11.40 and 12.40 m bgl that no SPT test was conducted in due to the limited thickness of the strata. At depths of 9.50 m bgl to 18.50 m bgl the values ranged between 27 and 50, this was associated with a firm to stiff silt.

This was similarly reflected in shallow soils of BH002 where the silty peat had ‘N’ values of 10 and 11 and was observed to be soft. This was above a soft grey silty clay with ‘N’ values of 15 and 18 this clay was observed to a depth of 11.00 m bgl. Underlying the soft clay was a band of medium dense gravel with ‘N’ values of 21 and 27 below which was grey silt which graded from firm to stiff between 14.50 m bgl and 18 m bgl. Between 18.00 and 25.3 m bgl many boulders and gravels were observed within the silt, SPT values were recorded as between 38 and 50 and the silt was observed to be very stiff.
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	Project Name: Plot E9 Residential Building
	Client: Novus Construction
	
	
	
	
	
	Date: 28/10/2019 - 31/10/2019
	

	
	
	
	
	
	
	
	
	
	
	
	

	Location: SA1 Swansea
	
	
	Contractor: Apex Drilling Services Ltd.
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	Project No. : 12345
	
	
	Crew Name: Gary Williams / Owen Jones
	Drilling Equipment: Fraste
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	Borehole Number
	
	Hole Type
	
	
	Level
	
	
	Logged By
	Scale
	
	Page Number
	

	
	BH001
	
	
	OH/RC
	
	
	
	
	Anonymous
	1:35
	
	Sheet 1 of 5
	

	
	
	(m)
	/FI
	TCR SCR RQDDiameterRecovery(SPT)
	(m)
	(m)
	
	
	
	
	
	

	Well Water
	Depth
	Type
	Coring
	
	
	Depth
	Level  Legend
	Stratum Description
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	0.10
	
	
	
	
	MADE GROUND comprising granite paving
	
	

	
	
	
	
	
	
	
	
	0.20
	
	
	
	
	slab.
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	MADE GROUND comprising concrete.
	
	
	

	
	
	
	
	
	
	
	(N=15)
	
	
	
	
	
	MADE GROUND comprising of black
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	clayey gravelly medium SAND. Gravels
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	fine to coarse sub angular to sub rounded.
	



1







	(N=11)
	2.10
	2
	

	
	
	
	
	

	
	
	Soft to firm black very sandy SILT. (BEACH
	

	
	
	
	

	
	
	AND TIDAL FLAT DEPOSITS)
	






3



(N=9)



4







	(N=21)
	5








	
	
	
	
	
	
	
	
	(N=12)
	
	
	
	
	
	
	
	
	
	
	
	6
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	7
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	Type/FI  TCR
	SCR  RQD D/R/(SPT)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Hole Diameter
	Casing Diameter
	
	Chiselling
	
	Inclination and Orientation
	
	
	Drilling Flush
	
	
	
	
	

	Depth Base
	Diameter
	Depth Base
	Diameter
	Depth Top
	Depth Base
	Duration
	Tool
	Depth Top
	Depth Base
	Inclination
	Orientation
	Depth Top
	Depth Base
	Type
	Colour
	Min (%)
	Max (%)
	

	30.20m
	412F
	21.50m
	ODEX
	
	
	
	
	
	
	
	Vertical
	
	
	
	Air
	
	
	
	
	
	

	
	
	
	
	115
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	




Remarks

Location CAT scanned and hand pitted prior to drilling.
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	Project Name: SA1 Bridge Investigation
	Client: Novus Construction
	
	
	Date: 28/10/2019 - 31/10/2019
	

	
	
	
	
	
	
	
	
	
	
	

	Location: SA1 Swansea
	
	
	Contractor: Apex Drilling Services Ltd.
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	Project No. : 12345
	
	
	Crew Name: Gary Williams / Owen Jones
	Drilling Equipment: Fraste
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	Borehole Number
	
	Hole Type
	
	
	Level
	
	Logged By
	Scale
	
	Page Number
	

	BH001
	
	
	OH/RC
	
	
	
	
	Anonymous
	1:35
	
	Sheet 2 of 5
	

	
	(m)
	/FI
	TCR SCR RQDDiameterRecovery(SPT)
	(m)
	(m)
	
	
	
	
	

	Well Water
	Depth
	Type
	Coring
	
	
	Depth
	Level  Legend
	Stratum Description
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	Soft to firm black very sandy SILT. (BEACH
	
	

	
	
	
	
	
	
	
	
	
	AND TIDAL FLAT DEPOSITS)
	
	
	







	(N=13)
	
	8
	

	
	8.50
	
	
	

	
	
	Firm to stiff black gravelly slightly clayey
	

	
	
	
	

	
	
	SILT. Gravels multicoloured fine to medium
	

	
	
	sub angular to sub rounded. (BEACH AND
	

	
	
	TIDAL FLAT DEPOSITS)
	

	
	
	9
	

	(N=42)
	
	
	
	

	
	
	10
	








	(N=31)
	
	11
	

	
	11.40
	
	
	

	
	
	Very dense multicoloured fine to medium
	

	
	
	
	

	
	
	with rare coarse sub angular GRAVEL.
	

	
	
	(BEACH AND TIDAL FLAT DEPOSITS)
	

	
	
	12
	

	
	12.40
	
	
	

	(N=34)
	
	Firm to stiff greyish red slightly silty CLAY
	

	
	
	
	

	
	
	(BEACH AND TIDAL FLAT DEPOSITS)
	

	
	
	13
	








	
	
	
	
	
	
	
	
	(N=27)
	
	
	
	
	
	
	
	
	
	
	
	14
	
	

	
	
	
	
	
	Type/FI  TCR
	SCR  RQD D/R/(SPT)
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Hole Diameter
	Casing Diameter
	
	Chiselling
	
	Inclination and Orientation
	
	
	Drilling Flush
	
	
	
	

	Depth Base
	Diameter
	Depth Base
	Diameter
	Depth Top
	Depth Base
	Duration
	Tool
	Depth Top
	Depth Base
	Inclination
	Orientation
	Depth Top
	Depth Base
	Type
	Colour
	Min (%)
	Max (%)
	

	30.20m
	412F
	21.50m
	ODEX
	
	
	
	
	
	
	
	Vertical
	
	
	
	Air
	
	
	
	
	

	
	
	
	
	115
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	




Remarks

Location CAT scanned and hand pitted prior to drilling.
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	Project Name: SA1 Bridge Investigation
	Client: Novus Construction
	
	
	Date: 28/10/2019 - 31/10/2019
	

	
	
	
	
	
	
	
	
	
	
	

	Location: SA1 Swansea
	
	
	Contractor: Apex Drilling Services Ltd.
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	Project No. : 12345
	
	
	Crew Name: Gary Williams / Owen Jones
	Drilling Equipment: Fraste
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	Borehole Number
	
	Hole Type
	
	
	Level
	
	Logged By
	Scale
	
	Page Number
	

	BH001
	
	
	OH/RC
	
	
	
	
	Anonymous
	1:35
	
	Sheet 3 of 5
	

	
	(m)
	/FI
	TCR SCR RQDDiameterRecovery(SPT)
	(m)
	(m)
	
	
	
	
	

	Well Water
	Depth
	Type
	Coring
	
	
	Depth
	Level  Legend
	Stratum Description
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	Firm to stiff greyish red slightly silty CLAY
	
	

	
	
	
	
	
	
	
	
	
	(BEACH AND TIDAL FLAT DEPOSITS)
	







	15.00
	
	15
	

	
	Firm to stiff greyish red slightly silty slightly
	
	

	
	
	
	

	
	gravelly CLAY. Gravels fine to medium
	
	

	
	multicoloured sub angular to sub rounded.
	
	

	
	(BEACH AND TIDAL FLAT DEPOSITS)
	
	


(N=32)



16







	(N=50)
	17








18



(N=50)



19






	
	
	
	
	
	
	
	
	
	
	
	50 (25 for 65mm/50 for 30mm)
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	20.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	20
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	Medium strong light micaceous grey fine to
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	medium grained sandstone with rare coal
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	and carbonaceous silt lamination.
	
	
	
	

	
	
	20.00 - 21.50
	
	95
	84
	23
	
	
	
	
	
	
	
	
	
	
	Fracture set 1 - extremely close closely
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	spaced sub vertical undulating rough with
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1mm quartz of fracture face.
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	Fracture set 2 - Very close to closely
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	spaced sub horizontal planar rough
	21
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	Type/FI  TCR
	SCR
	RQD D/R/(SPT)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Hole Diameter
	Casing Diameter
	
	
	Chiselling
	
	Inclination and Orientation
	
	
	Drilling Flush
	
	
	
	

	Depth Base
	Diameter
	Depth Base
	Diameter
	Depth Top
	Depth Base
	Duration
	Tool
	
	Depth Top
	Depth Base
	Inclination
	Orientation
	Depth Top
	Depth Base
	Type
	Colour
	Min (%)
	Max (%)
	

	30.20m
	412F
	21.50m
	ODEX
	
	
	
	
	
	
	
	
	
	
	Vertical
	
	
	
	Air
	
	
	
	
	
	
	

	
	
	
	
	
	115
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	




Remarks

Location CAT scanned and hand pitted prior to drilling.
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	Project Name: SA1 Bridge Investigation
	
	Client: Novus Construction
	
	
	
	
	
	
	
	
	Date: 28/10/2019 - 31/10/2019
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Location: SA1 Swansea
	
	
	
	
	
	
	Contractor: Apex Drilling Services Ltd.
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Project No. : 12345
	
	
	
	
	
	
	
	Crew Name: Gary Williams / Owen Jones
	Drilling Equipment: Fraste
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Borehole Number
	
	Hole Type
	
	
	
	Level
	
	
	Logged By
	
	Scale
	Page Number
	

	
	
	BH001
	
	
	
	OH/RC
	
	
	
	
	
	
	
	Anonymous
	1:35
	
	
	Sheet 4 of 5
	

	
	
	
	
	(m)
	
	/FI
	TCR SCR RQD
	DiameterRecovery(SPT)
	(m)
	
	(m)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Well
	Water
	
	Depth
	Type
	Coring
	
	Depth
	
	Level
	Legend
	
	
	
	
	Stratum Description
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	Medium strong light micaceous grey fine to
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	medium grained sandstone with rare coal
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	and carbonaceous silt lamination.
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	Fracture set 1 - Extremely close closely
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	spaced sub vertical undulating rough with
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1mm quartz of fracture face.
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	Fracture set 2 - Very close to closely
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	spaced sub horizontal planar rough
	
	
	
	
	

	
	
	
	21.50 - 22.50
	
	
	
	100
	44
	0
	
	
	
	
	
	
	
	
	
	
	
	
	bedding. Fracturing commonly seen on
	
	22
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	coal laminations. Dipping at 25 degrees.
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	Anticipated zone of core
	
	loss
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	laminations
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	Frequent carbonaceous
	
	
	
	23
	
	
	

	
	
	
	22.50 - 24.00
	
	
	
	100
	83
	23
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	24
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	24.00 - 24.30
	
	
	
	90
	57
	0
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	25
	
	
	

	
	
	
	24.30 - 25.80
	
	
	
	93
	93
	60
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	26
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	25.80 - 26.70
	
	
	
	89
	44
	0
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	27
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	26.70 - 28.20
	
	
	
	100
	100
	32
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	planar rough fractures
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	Three 45 degree close
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	with 1mm quartz infill.
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	28
	
	
	

	
	
	
	
	
	
	Type/FI
	TCR
	SCR
	RQD
	D/R/(SPT)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Hole
	Diameter
	Casing Diameter
	
	
	Chiselling
	
	
	
	Inclination and Orientation
	
	
	
	Drilling Flush
	
	
	
	
	

	Depth Base
	Diameter
	Depth Base
	Diameter
	Depth Top
	Depth Base
	Duration
	Tool
	Depth Top
	Depth Base
	Inclination
	Orientation
	Depth Top
	Depth Base
	Type
	Colour
	Min (%)
	Max (%)
	

	30.20m
	412F
	21.50m
	ODEX
	
	
	
	
	
	
	
	
	
	
	
	
	Vertical
	
	
	
	
	Air
	
	
	
	
	
	
	

	
	
	
	
	
	115
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Remarks

Location CAT scanned and hand pitted prior to drilling.

[bookmark: page12][image: ]Rotary Log

	Project Name: SA1 Bridge Investigation
	
	
	Client: Novus Construction
	
	
	
	
	
	Date: 28/10/2019 - 31/10/2019
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Location: SA1 Swansea
	
	
	
	
	Contractor: Apex Drilling Services Ltd.
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Project No. : 12345
	
	
	
	
	Crew Name: Gary Williams / Owen Jones
	Drilling Equipment: Fraste
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Borehole Number
	
	Hole Type
	
	
	
	Level
	
	
	Logged By
	Scale
	
	Page Number
	

	
	BH001
	
	OH/RC
	
	
	
	
	
	Anonymous
	1:35
	
	
	Sheet 5 of 5
	
	

	
	
	(m)
	/FI
	TCR SCR RQDDiameterRecovery(SPT)
	(m)
	(m)
	
	
	
	
	
	
	

	Well Water
	Depth
	Type
	Coring
	Depth
	Level  Legend
	Stratum Description
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	Medium strong light micaceous grey fine to
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	medium grained sandstone with rare coal
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	and carbonaceous silt lamination.
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	Fracture set 1 - extremely close closely
	
	

	
	
	28.20 - 29.00
	
	88
	75
	39
	
	
	
	
	
	
	spaced sub vertical undulating rough with
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	1mm quartz of fracture face.
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	Fracture set 2 - Very close to closely
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	spaced sub horizontal planar rough
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	bedding. Fracturing commonly seen on
	29
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	coal laminations. Dipping at 25 degrees.
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	ns
	
	
	
	

	
	
	29.00 - 30.20
	
	100
	81
	35
	
	
	
	
	
	
	Frequent coal laminatio
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	Frequent coal laminations
	
	
	
	
	30
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	30.20
	
	
	
	
	Frequent coal laminations
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	End of Borehole at 30.200m
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	







31







32







33







34







	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	35
	
	

	
	
	
	
	Type/FI  TCR
	SCR  RQD D/R/(SPT)
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Hole Diameter
	Casing Diameter
	
	Chiselling
	
	Inclination and Orientation
	
	
	Drilling Flush
	
	
	
	

	Depth Base
	Diameter
	Depth Base
	Diameter
	Depth Top
	Depth Base
	Duration
	Tool
	Depth Top
	Depth Base
	Inclination
	Orientation
	Depth Top
	Depth Base
	Type
	Colour
	Min (%)
	Max (%)
	

	30.20m
	412F
	21.50m
	ODEX
	
	
	
	
	
	
	Vertical
	
	
	
	Air
	
	
	
	
	

	
	
	
	115
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	




Remarks

Location CAT scanned and hand pitted prior to drilling.

[bookmark: page13][image: ]Rotary Log

	Project Name: SA1 Bridge Investigation
	Client: Novus Construction
	
	
	Date: 01/11/2019 - 06/11/2019
	

	
	
	
	
	
	
	
	
	
	
	

	Location: SA1 Swansea
	
	
	Contractor: Apex Drilling Services Ltd.
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	Project No. : 12345
	
	
	Crew Name: Gary Williams / Owen Jones
	Drilling Equipment: Fraste
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	Borehole Number
	
	Hole Type
	
	
	Level
	
	Logged By
	Scale
	
	Page Number
	

	BH002
	
	
	OH/RC
	
	
	
	
	Anonymous
	1:35
	
	Sheet 1 of 5
	

	
	(m)
	/FI
	TCR SCR RQDDiameterRecovery(SPT)
	(m)
	(m)
	
	
	
	
	

	Well Water
	Depth
	Type
	Coring
	
	
	Depth
	Level  Legend
	Stratum Description
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	MADE GROUND comprising of grass over
	
	

	
	
	
	
	
	
	
	
	
	dark brown slightly sandy gravelly CLAY.
	

	
	
	
	
	
	
	
	
	
	Gravels fine to coarse angular to rounded
	

	
	
	
	
	
	
	
	
	
	slag, bituminous surfacing, concrete, tile,
	

	
	
	
	
	
	
	
	
	
	basalt and sandstone.
	
	
	




1

(N=10)





2



(N=17)



3







	(N=23)
	4








5



	(N=11)5.50
	Soft dark brown slightly silty PEAT (PEAT)
	

	
	
	




6






	
	
	
	
	
	
	
	
	(N=10)
	
	
	
	
	
	
	
	
	
	
	
	7
	
	

	
	
	
	
	
	Type/FI  TCR
	SCR  RQD D/R/(SPT)
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Hole Diameter
	Casing Diameter
	
	Chiselling
	
	Inclination and Orientation
	
	
	Drilling Flush
	
	
	
	

	Depth Base
	Diameter
	Depth Base
	Diameter
	Depth Top
	Depth Base
	Duration
	Tool
	Depth Top
	Depth Base
	Inclination
	Orientation
	Depth Top
	Depth Base
	Type
	Colour
	Min (%)
	Max (%)
	

	30.50m
	412F
	25.00m
	ODEX
	
	
	
	
	
	
	
	Vertical
	
	
	
	Air
	
	
	
	
	

	
	
	
	
	115
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	




Remarks

Location CAT scanned and hand pitted prior to drilling.

[bookmark: page14][image: ]Rotary Log

	Project Name: SA1 Bridge Investigation
	Client: Novus Construction
	
	
	Date: 01/11/2019 - 06/11/2019
	

	
	
	
	
	
	
	
	
	
	
	

	Location: SA1 Swansea
	
	
	Contractor: Apex Drilling Services Ltd.
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	Project No. : 12345
	
	
	Crew Name: Gary Williams / Owen Jones
	Drilling Equipment: Fraste
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	Borehole Number
	
	Hole Type
	
	
	Level
	
	Logged By
	Scale
	
	Page Number
	

	BH002
	
	
	OH/RC
	
	
	
	
	Anonymous
	1:35
	
	Sheet 2 of 5
	

	
	(m)
	/FI
	TCR SCR RQDDiameterRecovery(SPT)
	(m)
	(m)
	
	
	
	
	

	Well Water
	Depth
	Type
	Coring
	
	
	Depth
	Level  Legend
	Stratum Description
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	Soft dark brown slightly silty PEAT (PEAT)
	
	








	8.00
	
	8
	

	
	Soft grey slightly silty CLAY. (BEACH AND
	
	

	
	
	
	

	
	TIDAL FLAT DEPOSITS)
	
	



(N=15)



9







	(N=18)
	10








	11.00
	
	11
	

	
	Medium dense grey fine to coarse angular
	
	

	
	
	
	

	
	to sub rounded sandstone GRAVEL.
	
	

	
	(BEACH AND TIDAL FLAT DEPOSITS)
	
	



(N=21)



12







	(N=27)
	13








	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	14
	
	

	
	
	
	
	
	
	
	Type/FI  TCR
	SCR  RQD D/R/(SPT)
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Hole Diameter
	Casing Diameter
	
	Chiselling
	
	Inclination and Orientation
	
	
	Drilling Flush
	
	
	
	

	Depth Base
	Diameter
	Depth Base
	Diameter
	Depth Top
	Depth Base
	Duration
	Tool
	Depth Top
	Depth Base
	Inclination
	Orientation
	Depth Top
	Depth Base
	Type
	Colour
	Min (%)
	Max (%)
	

	30.50m
	412F
	25.00m
	ODEX
	
	
	
	
	
	
	
	Vertical
	
	
	
	Air
	
	
	
	
	

	
	
	
	
	
	
	115
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	




Remarks

Location CAT scanned and hand pitted prior to drilling.

[bookmark: page15][image: ]Rotary Log

	Project Name: SA1 Bridge Investigation
	Client: Novus Construction
	
	
	
	Date: 01/11/2019 - 06/11/2019
	

	
	
	
	
	
	
	
	
	
	
	
	

	Location: SA1 Swansea
	
	
	Contractor: Apex Drilling Services Ltd.
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	Project No. : 12345
	
	
	Crew Name: Gary Williams / Owen Jones
	Drilling Equipment: Fraste
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	Borehole Number
	
	Hole Type
	
	
	Level
	
	
	Logged By
	Scale
	
	Page Number
	

	BH002
	
	
	OH/RC
	
	
	
	
	Anonymous
	1:35
	
	Sheet 3 of 5
	

	
	(m)
	/FI
	TCR SCR RQDDiameterRecovery(SPT)
	(m)
	(m)
	
	
	
	
	
	

	Well Water
	Depth
	Type
	Coring
	
	
	Depth
	Level  Legend
	Stratum Description
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	Medium dense grey fine to coarse angular
	
	

	
	
	
	
	
	
	
	
	
	
	to sub rounded sandstone GRAVEL.
	

	
	
	
	
	
	
	
	
	
	
	(BEACH AND TIDAL FLAT DEPOSITS)
	

	
	
	
	
	
	
	(N=26)
	14.50
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	Firm to stiff grey sandy slightly gravelly
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	SILT with occasional shell fragments.
	

	
	
	
	
	
	
	
	
	
	
	(BEACH AND TIDAL FLAT DEPOSITS)
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	15
	
	








	(N=25)
	16








17



(N=50)



	18.00
	
	18
	

	
	Stiff brownish grey very sandy SILT with
	
	

	
	
	
	

	
	rare grey sandstone boulders. Sand
	
	

	
	brownish grey fine to medium. (BEACH
	
	

	
	AND TIDAL FLAT DEPOSITS)
	
	





19







	
	
	
	
	
	
	
	
	(N=38)
	
	
	
	
	
	
	
	
	
	
	
	20
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	21
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	Type/FI  TCR
	SCR  RQD D/R/(SPT)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Hole Diameter
	Casing Diameter
	
	Chiselling
	
	Inclination and Orientation
	
	
	Drilling Flush
	
	
	
	
	

	Depth Base
	Diameter
	Depth Base
	Diameter
	Depth Top
	Depth Base
	Duration
	Tool
	Depth Top
	Depth Base
	Inclination
	Orientation
	Depth Top
	Depth Base
	Type
	Colour
	Min (%)
	Max (%)
	

	30.50m
	412F
	25.00m
	ODEX
	
	
	
	
	
	
	
	Vertical
	
	
	
	Air
	
	
	
	
	
	

	
	
	
	
	115
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	




Remarks

Location CAT scanned and hand pitted prior to drilling.

[bookmark: page16][image: ]Rotary Log

	Project Name: SA1 Bridge Investigation
	Client: Novus Construction
	
	
	
	
	
	Date: 01/11/2019 - 06/11/2019
	

	
	
	
	
	
	
	
	
	
	
	
	

	Location: SA1 Swansea
	
	
	Contractor: Apex Drilling Services Ltd.
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	Project No. : 12345
	
	
	Crew Name: Gary Williams / Owen Jones
	Drilling Equipment: Fraste
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	Borehole Number
	
	Hole Type
	
	
	Level
	
	Logged By
	Scale
	
	Page Number
	

	BH002
	
	
	OH/RC
	
	
	
	
	Anonymous
	1:35
	
	
	Sheet 4 of 5
	

	
	(m)
	/FI
	TCR SCR RQDDiameterRecovery(SPT)
	(m)
	(m)
	
	
	
	
	
	

	Well Water
	Depth
	Type
	Coring
	
	
	Depth
	Level  Legend
	Stratum Description
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	Stiff brownish grey very sandy SILT with
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	rare grey sandstone boulders. Sand
	

	
	
	
	
	
	
	
	
	
	
	
	
	brownish grey fine to medium. (BEACH
	

	
	
	
	
	
	
	
	
	
	
	
	
	AND TIDAL FLAT DEPOSITS)
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	Rare greyish brown sandstone boulders.
	

	
	
	
	
	
	
	50 (25 for 80mm/50 for 70mm)
	
	
	
	
	22
	
	








23



50 (25 for 20mm/50 for 35mm)



24






	
	
	
	
	
	
	
	
	
	
	
	
	
	50 (25 for 20mm/50 for 35mm)
	
	
	
	
	
	
	
	
	
	25
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	Sub-vertical
	undulating rough fracture.
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	frequent close sub
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	25.30
	
	
	
	
	
	
	Sheared zone closed,
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	vertical fractures with quartz infill on surface.
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	Medium strong light grey micaceous fine to
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	medium grained SANDSTONE with
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	25.00 - 26.50
	
	
	57
	33
	9
	
	
	
	
	
	
	
	
	
	
	
	occasional coal laminations. Dipping at 25
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	degrees.
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	Non Intact Core Zone
	
	sub vertical planar
	26
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	Extremely closely spaced
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	rough with quartz infill on surface.
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	Non Intact Core Zone
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	Non Intact Core Zone
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	26.50 - 27.50
	
	
	55
	18
	0
	
	
	
	
	
	
	
	
	
	
	
	Non Intact Core Zone
	
	
	
	
	
	
	27
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	Fracture set 1 - Sub vertical (75 degrees)
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	undulating rough trace of quartz on fracture
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	surface.
	
	Fracture Set 2 - Sub
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	horizontal (25 degrees), planar smooth
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	commonly seen on the coal laminations.
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	Vertical planar rough fracture.
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	28
	
	
	

	
	
	
	
	
	
	
	Type/FI  TCR
	SCR
	RQD D/R/(SPT)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Hole Diameter
	Casing Diameter
	
	
	
	Chiselling
	
	Inclination and Orientation
	
	
	
	
	Drilling Flush
	
	
	
	

	Depth Base
	Diameter
	Depth Base
	Diameter
	Depth Top
	Depth Base
	Duration
	Tool
	
	Depth Top
	Depth Base
	Inclination
	Orientation
	Depth Top
	Depth Base
	Type
	
	Colour
	Min (%)
	
	Max (%)
	

	30.50m
	412F
	25.00m
	ODEX
	
	
	
	
	
	
	
	
	
	
	
	
	Vertical
	
	
	
	
	
	Air
	
	
	
	
	
	
	
	

	
	
	
	
	
	115
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	




Remarks

Location CAT scanned and hand pitted prior to drilling.

[bookmark: page17][image: ]Rotary Log

	Project Name: SA1 Bridge Investigation
	Client: Novus Construction
	
	
	
	
	
	Date: 01/11/2019 - 06/11/2019
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Location: SA1 Swansea
	
	
	Contractor: Apex Drilling Services Ltd.
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	Project No. : 12345
	
	
	Crew Name: Gary Williams / Owen Jones
	
	Drilling Equipment: Fraste
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Borehole Number
	
	Hole Type
	
	
	Level
	
	Logged By
	
	
	Scale
	
	Page Number
	

	BH002
	
	OH/RC
	
	
	
	
	Anonymous
	
	1:35
	
	
	Sheet 5 of 5
	

	
	(m)
	/FI
	TCR SCR RQDDiameterRecovery(SPT)
	(m)
	(m)
	
	
	
	
	
	
	
	

	Well Water
	Depth
	Type
	Coring
	
	
	Depth
	Level  Legend
	
	
	Stratum Description
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	Medium strong light grey micaceous fine to
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	medium grained SANDSTONE with
	

	
	
	
	
	
	
	
	
	
	
	
	
	occasional coal laminations. Dipping at 25
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	27.50 - 29.00
	
	91  77  33
	
	
	
	
	
	
	degrees.
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	Non Intact Core Zone
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	Frequent coal laminations.
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	Non Intact Core Zone
	fractured all closed with
	

	
	
	
	
	
	
	
	
	
	
	
	Sheared zone heavily
	
	

	
	
	
	
	
	
	
	
	
	
	
	quartz infill.
	
	
	
	29
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	







	29.00 - 30.50
	87  69  33



Non Intact Core Zone







30



	30.50
	End of Borehole at 30.500m
	

	
	
	




31







32







33







34







	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	35
	
	

	
	
	
	
	Type/FI  TCR
	SCR  RQD D/R/(SPT)
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Hole Diameter
	Casing Diameter
	
	Chiselling
	
	Inclination and Orientation
	
	
	Drilling Flush
	
	
	
	

	Depth Base
	Diameter
	Depth Base
	Diameter
	Depth Top
	Depth Base
	Duration
	Tool
	Depth Top
	Depth Base
	Inclination
	Orientation
	Depth Top
	Depth Base
	Type
	Colour
	Min (%)
	Max (%)
	

	30.50m
	412F
	25.00m
	ODEX
	
	
	
	
	
	
	Vertical
	
	
	
	Air
	
	
	
	
	

	
	
	
	115
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	




Remarks

Location CAT scanned and hand pitted prior to drilling
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