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      Hynet, North West Hydrogen Pipeline 

Contract No. 2230746  

 
 

APPENDIX  1  
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APPENDIX 2 

GENERAL NOTES ON SITE WORKS 

A2.1 SITE WORK 

A2.1.1 General 

Site work is carried out in general accordance with the guidelines given in BS 5930, 
ref 5.1, and BS 10175, ref. 5.4. 

A2.1.2 Trial Pits  

Shallow trial pits are generally dug by mechanical excavator, however, in difficult 
access locations or adjacent to structures, such pits may be hand dug.  Pits are 
best used where the ground will stand unsupported and generally, the maximum 
depth of machine dug pits is 4m to 5m.  Where personnel are required to enter pits, 
it is essential that side support is provided.  Entry by personnel into unsupported 
pits deeper than 1.2m is not allowed for health and safety reasons. 

Trial pits allow the in-situ condition of the ground to be examined both laterally and 
vertically and also allow discontinuities to be recorded.  The field record should 
give the orientation of the pit with details of which face was logged, assessment of 
stability of sides of pit and groundwater as well as the strata encountered.  
Photographs of the pit may also be taken. 

In-situ testing, such as hand penetrometer, hand vane, Macintosh probe, or similar, 
can be undertaken in the sides or base of pits while both disturbed and undisturbed 
samples may be recovered. 

It is generally advisable to backfill the pits as soon as possible, open pits should 
not be left unattended. 

A2.1.3 Light Cable Percussion Boring 

The light cable percussion rig is generally employed for boring through soils and 
weak rocks. It consists of a powered winch and tripod frame, with running wheels 
that are permanently attached so that the rig may be towed behind a suitable 
vehicle. The rig is towed into position and set up using its own winching system. 

The locations of services are checked to make sure the borehole is not situated 
unacceptably near any services.  Regardless of the proximity of services, a CAT 
scan is undertaken at the borehole location and an inspection pit dug to 1.20m by 
hand. 

Boreholes are advanced in soil by the percussive action of the cable tool.  The 
force of the cylindrical tool as it is dropped a short distance cuts a plug of cohesive 
soil that is removed by the tool. 

In non-cohesive soils, the borehole is advanced by a ‘shell’, otherwise known as a 
‘bailer’ or ‘sand pump’, which incorporates a clack valve.  Material is transferred 
into the shell and retained by the clack valve.  The water level in a borehole is 
maintained above that in the surrounding granular soil to allow for temporary 
reductions in the head of water as the shell is withdrawn from the borehole.  Water 
should flow from the borehole into the surrounding soil at all times to prevent 
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‘piping’ and loosening the soil at the base of the hole.  The casing is always 
advanced with the borehole in granular soil so that material is drawn from the base 
rather than the borehole sides. 

Obstructions to boring are overcome by fitting a serrated chiselling ring to the base 
of the percussion tool.  For large obstructions, a heavy chisel with a hardened 
cutting edge may have to be used. 

Disturbed samples are taken in polythene bags, jars or tubs that are sealed against 
air or water loss. 

Undisturbed samples are generally taken in cohesive materials at changes in strata 
and at one metre intervals to 5 metres then at 1.5 metre intervals to the full depths 
of the borehole.  The open-tube sampler is suitable for firm to stiff clays, but is often 
used to retrieve disturbed samples of weak rocks, soft or hard clay and also clayey 
sand or silts.  This has been adopted for routine use, and usually consists of a 
100mm internal diameter tube (U100), which is capable of taking soil samples up 
to 450mm in length.  The undisturbed samples are sealed at each end using micro-
crystalline wax to prevent drying. 

The thin-walled open-tube sampler has been used on this contract, and consists of 
a 100mm internal diameter tube (UT100), which is capable of taking soil samples 
up to 450mm in length.   

Standard penetration tests are generally carried out at frequencies similar to that 
of undisturbed sampling. 

A2.1.4 Rotary Drilling 

For exploration within rock rotary drilling methods are employed, where the drill bit 
is rotated on the bottom of the borehole. This method is occasionally used for 
drilling within soils. The drilling fluid is transferred from the surface though hollow 
drilling rods to the bit cooling and lubricating. Drilling fluids commonly comprise 
clean water, air, foam, mud or polymers which aid the transportation of drill cuttings 
to the surface and maximise core recovery.  

There are two basic types of rotary drilling:  

�x Open hole where the drill bit cuts all the material within the diameter of the 
borehole. This technique is sometimes used in soils and weak rocks as a 
rapid and economical means of making holes for taking soil samples, carrying 
out in-situ soil tests, installing instruments and probing for voids such as mine 
workings or solution cavities. The only samples recovered are the poor quality 
drill cuttings.   

�x Core drilling where an annular bit fixed to the bottom of the core barrel cuts a 
core, which is recovered within the innermost tube of the core barrel. Coring 
is normally carried out by triple tube core barrels. At the end of the core run 
the core barrel assembly is brought to the surface. The core is prevented from 
dropping out of the barrel by a core catcher made of spring steel. The non-
rotating inner barrel contains a removable sample tube or liner. At the end of 
each coring run the liner is extracted from the barrel and stored in a core box, 
where it can be photographed, described and tested. 
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A2.1.5 Drive-in Window Sampler 

The dynamic sampler, consists generally of a track mounted window sampler and 
a series of cylindrical sample tubes, generally varying in diameter from 98mm to 
35mm.  A cutting shoe is fitted to the bottom of each tube, while samples are 
collected in plastic liners fitted inside the sample tube. 

The borehole is extended by using progressively smaller diameter tubes. 

 

A2.2 IN-SITU TESTS 

A2.2.1 Standard Penetration Test 

The Standard Penetration Test is carried out in accordance with the proposals 
recommended in ref 5.5. 

The standard penetration test, SPT, covers the determination of the resistance of 
soils to the penetration of a split barrel sampler.  A 50mm diameter split barrel 
sampler is driven 450mm into the soil using a 63.5kg hammer with a 760mm drop.  
The penetration resistance is expressed as the number of blows required to obtain 
300mm penetration below an initial seating drive of 150mm through any disturbed 
ground at the bottom of the borehole.  The number of blows to achieve the standard 
penetration of 300mm is reported as the ‘N’ value. 

The ‘N’ value reported on the borehole logs is as measured but may be corrected 
for the energy ratio (Er) of the specific test equipment to give a normalised N60 
value. 

Er for the drilling apparatus used for this ground investigation is referenced within 
the exploratory hole records. 

The test is generally carried out in fine soils, however, it may also be carried out in 
coarse granular soils, weak rocks and glacial tills using the same procedure as for 
the SPT but with a 50mm diameter, 60° apex solid cone replacing the split spoon 
sampler, CPT.  

When attempting the standard penetration test in very dense material or weathered 
rocks it may be necessary to terminate the test before completion to prevent 
damage to the equipment.  In these circumstances it is important to distinguish how 
the blow count relates to the penetration of the sampler.  This may be achieved in 
the following manner: 

�x Where the seating drive has been completed, the test drive is terminated 
if 50 blows are reached before the full penetration of 300mm is achieved.  
The penetration for 50 blows is recorded and an approximate N value 
obtained by linear extrapolation of the number of blows for the partial test 
drive. 

�x If the seating drive of 150mm is not achieved within the first 25 blows, the 
penetration after 25 blows is recorded and the test drive then commenced. 

�x For tests in soft rocks, the test drive should be terminated after 100 blows 
where the penetration of 300mm has not been achieved.  
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The N-value obtained from the Standard Penetration Test may be used to assess 
the relative density of sands and gravels with the general descriptions as follows: 

Term SPT N-Value: Blows/300mm 

Penetration 

Very Loose 

Loose 

Medium Dense 

Dense 

Very Dense 

0 - 4 

4 - 10 

10 - 30 

30 - 50 

Over 50 

 

A2.3 SAMPLES / TESTS 

U  represents undisturbed 100mm diameter sample, the number of blows to obtain the 
sample also recorded. 

UT  represents undisturbed 100mm diameter thin-wall sample, the number of blows to 
obtain the sample also recorded. 

 U (NR)  indicates undisturbed sample not recovered. 

 B  represents bulk disturbed sample. 

 LB represents large bulk disturbed sample. 

 D represents small disturbed sample. 

 ES represents environmental soil sample, consisting of amber jar, vial and plastic tub. 

 C represents core sample 

 W represents water sample. 

  represents water strike.  

  represents level to which water rose. 

 

A2.4 DESCRIPTION OF SOILS 

A2.4.1 General 

The procedures and principles given in BS EN ISO 14688 Parts 1 and 2, ref 5.2, 
supplemented by section 6 of BS 5930, ref. 5.1 have been used in the soil 
descriptions contained within this report. 

 

A2.5 DESCRIPTION OF ROCK 

A2.5.1 General 

The procedures and principles given in BS EN ISO 14689, ref 5.3, supplemented 
by section 6 of BS 5930, ref. 5.1 have been used in the rock descriptions contained 
within this report. 
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A core run is the length of rock drilled from the base of the hole each time the core 
barrel is run into the hole. 

A2.5.2 Fracture State 

Various criteria may be used for quantitative description of the Fracture State of 
rock cores.  The standard terms are as follows.   

TCR (%)  ratio of core recovered (solid and non intact) to length of core 
run. 

SCR (%)  ratio of solid core recovered to length of core run. 

RQD (%)  ratio of solid core pieces longer than 100mm to length of core 
run. 

Fracture Index a count of the number or spacing of fractures over an arbitrary 
length of core of similar intensity of fracturing.  Reported as 
Fracture Index (FI, number of fractures per metre). 

NR  indicates no core recovery. 

AZCL  indicates assessed zone of core loss. 

NA  indicates not applicable as material is soil. 

NI  indicates intensely fractured rock which is not of sufficient quality 
to allow an assessment of fracture spacing to be made. 

NIDD  indicates intensely fractured rock suspected to be drilling 
disturbed. 
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