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Brief 
 
It is the intention to install three new storage tanks within the existing Blended Products premises 
situated within the Elsham Wold Industrial Estate, North Lincolnshire. In order to evaluate the 
suitability of the existing ground floor slab and underlying ground to accommodate the tanks, 
TLP Ground Investigations Ltd. were requested to undertake a ground investigation at the site 
which was to include the following:  

 
 The sinking of a shallow sampling borehole using a combination of diamond coring and 

dynamic sampling equipment. 
 

 Identification of the prevailing soil and groundwater conditions. 
 

 In situ penetration testing as the borehole was advanced, including CBR analysis of the 
granular sub-base using TRL 587 Method. 

 
 Examination and laboratory testing of selected samples including environmental screening of 

the natural deposits underlying the site. 
 

 The provision of a report with borehole records and laboratory test results. 
 

 
Site and Geology 
 
Blended Products Ltd. is situated in the western outskirts of the Elsham Wold industrial Estate, 
northeast of the village of Elsham in North Lincolnshire. The site is accessed through security 
gates which are located along The Flarepath, which passes along the eastern site boundary. The 
western boundary is defined by the embankment carrying the A15, dual carriageway. The site 
contains a collection of workshop, warehouse and office accommodation which is erected along 
the southern site boundary and the remainder of the site comprises an external crew yard surfaced 
with tar macadam. 
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                  Proposed New Storage Tanks, Blended Products Ltd., Elsham Wold Industrial Estate, The Flarepath, North Lincolnshire.  

Blended Products Ltd. are intending to install three new liquid storage tanks within the western 
most workshop, which comprises a portal frame structure with an internal floor slab of reinforced 
concrete. Two of the three tanks will have a diameter of 3.5m with a fully loaded capacity of 
30,000 litres. A third, smaller tank with a diameter of 2.50m and a capacity of 10,000 litres is 
also to be installed. Each of the ABS plastic tanks will rest directly on the internal concrete floor.        

 
From data obtained during other surveys taken in the area, together with information shown on 
the British Geological Survey 1: 50 000 Series, no superficial deposits were anticipated at the 
site. The natural solid geology is represented by the Welton Chalk Formation, which is of 
Cenomanian / Turonian age (Cretaceous).  

 
Intrusive Investigation 
 
In order to establish details of the ground floor construction and prevailing ground conditions, a 
ground investigation was undertaken. This was conducted in accordance with BS5930:1999+A2 
2010 Code of Practice for Site Investigations, BS EN 1997-2:2007 ‘Eurocode 7 – Geotechnical 
Design – Part 2 – Ground Investigation and Testing’ British Standards Institution and 
BS10175:2011 Code of practice for the Investigation of Potentially Contaminated Sites and was 
completed on 25th March 2020.  

 
The recent intrusive fieldwork included the following:- 

 
 The sinking of 1 No. shallow sampling borehole using a combination of wet diamond 

coring and windowless sampling equipment to a depth of 2.08m beneath the surface. 
The soil samples were recovered as continuous cores reducing in size from 100mm to 
63mm in diameter within rigid PVC core liner.  
 

 In-situ penetration tests were also performed as the borehole was advanced in order to 
establish the relative compactness of the various layers represented including Standard 
Penetration Tests and CBR analysis of the near surface sub-base using TRL 587 
Method. 

 
The borehole was located in the approximate centre of one of the proposed larger tank locations. 
This location has been indicated on the enclosed aerial photograph. 

 
 

Ground Conditions 
 

Floor Construction 
 
Wet diamond coring of the internal floor slab has revealed that the slab is of good quality 
concrete which measures approximately 167mm in thickness. The slab appeared to contain two 
layers of 6mm steel reinforcement mesh placed at 100mm and 120mm beneath the surface. A 
thinner layer of 2.5mm diameter reinforcement mesh was also identified towards the base of the 
slab. The slab was noted to be resting on a layer of blue polythene over a sub-base initially 
comprising a 113mm layer of medium fragments of chalk and flint in a matrix of creamy white, 
silty, sandy clay. This rested on a thicker layer (260mm) of medium dense, medium fragments of 
buff brown limestone in a matrix of buff brown, gritty, sandy fines. 
 
Natural Stratum     
 
Although no superficial deposits were anticipated, a thin layer of Glacial Till comprising ‘firm to 
stiff’, mid brown, silty, slightly sandy clay containing very occasional fine assorted gravel was 
present beneath the sub-base layer. At around 0.80m beneath the surface, the deposits became 
increasingly chalky in composition and at 1.20m beneath the surface this rested on the weathered 
surface of the underlying chalk stratum. This was represented by deposits of ‘very dense’, white, 
rubbly chalk in a matrix of brown, silty, sandy fines. The borehole was terminated within ‘very 
dense’ chalk stratum at a depth of 2.08m beneath the surface when further penetration with the 
available boring equipment was not possible.  
 



                  Proposed New Storage Tanks, Blended Products Ltd., Elsham Wold Industrial Estate, The Flarepath, North Lincolnshire.  

 
Groundwater 
 
No groundwater seepages were encountered within the depth penetrated by the borehole and on 
completion the borehole remained dry. 
 
In Situ Testing - Geotechnical 

 
In order to establish the relative compaction of the deposits of granular sub-base, an in situ 
California Bearing Ratio test (CBR) was attempted just beneath the concrete slab in 
accordance with the method TRL Report 587 (Dynamic Cone Penetration).  However 
refusal of the pene-trometer was encountered after only a few centimetres penetration. The 
test was subsequently abandoned, as it was clear that the sub base had a good compaction.   
In order to establish the relative compaction of the granular sub base and the chalk strata in situ, 
Standard Penetration Tests (SPT’s) were also performed as the borehole was advanced. The 
results of the tests have been interpreted as ‘N’ values (blows for 300mm penetration) and these 
have been noted on the enclosed borehole record sheet. A test performed within the deposits of 
granular sub-base recorded an ‘N’ value of 18, which is indicative of a ‘medium dense’ state of 
compaction for the deposit. A test performed within the deposits of chalky clay at a depth of 
1.10m recorded an ‘N’ value of 25, also indicative of a ‘medium dense’ state of compaction. 

 
A test performed within the deposits of weathered chalk at a depth of 1.95m recorded a blow 
count of 50 for only 130mm of penetration indicating a ‘very dense’ state of compaction for the 
deposit. 

 
 
Engineering Comments - Geotechnical 
 
 The recent borehole have revealed that the internal floor construction comprises a good 

quality reinforced concrete slab containing two layers of 6mm steel reinforcement close to the 
centre of the slab and a layer of thinner steel mesh towards the base. This rests on a 
reasonable thickness of ‘medium dense’ sub-base of chalk, flint and limestone gravel. 
 

 The underlying natural soils initially comprise deposits of ‘firm to stiff’ brown, silty, slightly 
sandy clay (Glacial Till) containing very occasional fine gravel. These deposits become 
increasingly chalky with depth. At 1.20m depth, these deposits graded into weathered chalk 
stratum, which quickly became ‘very dense’ in compaction.     
 

 Using the information obtained from the recent borehole investigation and details of the tanks 
to be installed, it has been computed that for an arrangement of two 3.50m diameter tanks 
with a maximum capacity of 30 tonnes and a single 2.50m diameter tank with a maximum 
capacity of 10 tonnes, resting directly on the reinforced concrete floor slab, the maximum 
induced settlement will be in the order of 1.8mm. This maximum settlement will occur 
beneath the centres of the two larger tanks with a maximum settlement of only 0.9mm 
beneath the centre of the smaller tank. These orders of movement are minimal and are 
unlikely to be of structural significance.  

 
 

 
TLP Ground Investigations Ltd 
 
 
 

 
 
R. L. Trattles B.Sc. M.Sc.                      Ref. RT/BPL/SKL/03/2020 
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Type No.
Depth Test

Field
Records

Depth 
    &
Thickness

LegendReduced 
LevelDescription

Carried out For

Borehole Record
Dynamic Probe / Sampler.

Ground Level Co-ordinates Date :

Borehole No.
Location :         

Samples/Tests

Logged by

S. P. T. / J. T.

Scale

1 : 25

Fig.

Where full penetration has not been 
achieved the number of blows for the 
quoted penetration is given (Not  ‘N’ 
value)

All depths and reduce levels in metres.
Thickness given in brackets in depth 
column.

S.P.T. :

Depths:

Samples/Test Key.

D      Disturbed Sample
B      Bulk Sample
W     Water Sample
U      Undisturbed Core sample
S      Standard Penetration Test
V      Vane Test       

Remarks

Blended Products Ltd.
C/o. P & N Design.

Proposed Installation of Storage 
tanks, Blended Products, Elsham 
Wold Industrial Estate.

BH1.

25.03.20.

T.L.P. Ground Investigations Ltd. 

0.17 - 1.10 U 1

End of Borehole

Observations
No groundwater seepages were encountered within 
the depth penetrated by the borehole and on 
completion the borehole remained dry.

(0.167)

1.10 - 1.95 U 2

(0.26)

0.28

0.80

2.08

Reinforced concrete slab over polythene membrane 
(see slab detail below).

Firm to stiff, mid brown, silty, slightly sandy Clay 
containing very occasional fine gravel. 

S
N18

Medium dense, medium fragments of white, 
rubbly chalk in a matrix of mid brown, silty, 
slightly sandy Clay.

Very dense, white, rubbly Chalk in a matrix of 
brown, silty, sandy fines.

Welton Chalk Formation

Made / Disturbed Ground 0.60 Vane 84kN/m2

0.75 Vane 86kN/m2

S
N25

1.20

0.54

0.167

(0.26)

(0.113)

(0.40)

CBR TRL587 
performed 
within granular 
sub-base

Medium dense, medium fragments of chalk and flint in a 
matrix of creamy white, silty, sandy clay.
Medium dense, medium fragments of buff brown limestone 
in a matrix of buff brown, gritty, sandy fines.

1.95 D 1

S
50 blows for 130mm 
penetration then 
refusal.

Slab Details

167mm

Layers of 6mm steel 
reinforcement at 100mm and 
120mm beneath the surface

Layer of 2.5mm reinforcement 
mesh near base of slab.

Blue polythene membrane.

Glacial Till



TRL 587 CBR Analysis
Site Blended Products

Sample Location CBR 1

Date of Test 25/03/2020

No. of 

Blows

DCP Scale 
Reading 

(cm)

Penetration

/Blow (mm)

Cumulative 
Penetration 

(mm)

CBR 

Value (%)

Cumulative 
Penetration 

(cm)
0 19.2 0 0 0

1 20.7 15 15 17.3 1.5
2 21.3 6 21 45.4 2.1

3 22.2 9 30 29.6 3

4 22.8 6 36 45.4 3.6
5 23.6 8 44 33.5 4.4

6 24.8 12 56 21.8 5.6
7 25.7 9 65 29.6 6.5

8 26.2 5 70 55.1 7

9 26.5 3 73 94.6 7.3
10 26.7 2 75 145.1 7.5

11 26.9 2 77 145.1 7.7
12 27.1 2 79 145.1 7.9

13 27.2 1 80 302.0 8

14 27.4 2 82 145.1 8.2
15 27.5 1 83 302.0 8.3

16 27.6 1 84 302.0 8.4

17 27.8 2 86 145.1 8.6

ANALYSIS OF DYNAMIC CONE PENETRATION TEST RESULT
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Variation of CBR with Depth
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 Es 
[kN/m³] [MN/m²] [-]

Designation

24.00 35000.00 0.150 Reinforced concrete
20.00 20.00 0.150 Med dense sub-base
21.00 18.00 0.200 Firm to stiff, brown, silty, slightly sa
20.00 20.00 0.200 Med dense chalky clay
19.00 50.00 0.200 Very dense chalk

Layer
 Es 

[kN/m³] [MN/m²] [-]
Designation

24.00 35000.00 0.150 Reinforced concrete
20.00 20.00 0.150 Med dense sub-base
21.00 18.00 0.200 Firm to stiff, brown, silty, slightly sa
20.00 20.00 0.200 Med dense chalky clay
19.00 50.00 0.200 Very dense chalk

Basis for calculation:
Proposed New Storage tanks, Blended Products, Elsham
Lines of equal settlement [cm]
Ground level settlement
Limiting depth = base of profile
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