
 

 
 

MD/ST/19192 
 
6th February 2020 
 
Ms Christina Worswick  
(On Behalf Of Broughton Parish Council) 
40 Kings Drive  
Fulwood 
Preston 
PR2 3HP 
 
Att: Ms C Worswick 
 
Dear Ms Worswick 
 
RE: GROUND INVESTIGATION WORKS – BROUGHTON COMMUNITY HUB, 476 GARSTANG 
ROAD, BROUGHTON 
 
We have been commissioned by Broughton Parish Council., to undertake a programme of ground 
investigation works to assess the ground conditions surrounding the existing property at 476 Garstang 
Road, Broughton and provide a detailed assessment for foundation solutions.  
 

 Investigations 
 
 This investigation commissioned by REFA utilised four (4 No.) window sample boreholes 
(WS01 – WS04) conducted by Geo-ventures UK Ltd who are a specialist ground investigation 
contractor. Locations of the exploratory holes are shown upon the appended exploratory hole 
location plan (drawing reference 19192/01). 
 
The investigation was conducted on 5th November 2019 and locations of the positions have 
been chosen by ourselves but were restricted by the presence of the existing property and 
utilities within the site. 
 

 Ground Conditions 
 
Made ground deposits have been identified within positions WS01 – WS03 and have been 
proven to extend to depths ranging between 0.4 – 1.2m bgl. The made ground material 
comprises of reworked natural strata with anthropogenic materials such as brick and concrete. 
 
Topsoil deposits have been identified within position WS 4 and has been proven to a maximum 
depth of 0.2m bgl.  
 
Underlying the made ground and topsoil deposits the natural strata comprises predominantly 
of stiff to very stiff brown sandy clay which has been proven to a maximum depth of 3.4m bgl. 
In-situ standard penetration tests (SPT’s) have recorded “N” values of 11 – 30 blows/300mm. 
The SPT results are summarised in figure 1 overleaf which is a depth vs “N” value plot. Based 
upon this information the stiff to very stiff clays are capable of offering a safe bearing capacity 
of at least 150kN/m2 at a minimum depth of 0.9m bgl 
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FIGURE 1 – ‘N’ Value Vs Depth - CLAY 
 

 
 
Underlying the natural clay deposits medium dense to dense silts have been identified at depths 
between 3.2 – 5.45m bgl. SPT testing within the silt strata has recorded N values in the range 
of 14-16 blows/300mm. The SPT results are summarised in figure 2 below. Based upon this 
information the silt material is capable of offering a safe bearing capacity of at least 150kN/m2 

at a minimum depth of 3.2m bgl. 
 

FIGURE 2 – ‘N’ Value Vs Depth – SILT 
 

 
 

Groundwater ingress has been recorded at depths ranging between 3.4 – 3.5m within the 
underlying silt stratum. It is anticipated that local groundwater table may be present within the 
underlying silt deposits and therefore any excavations continued into the underlying silts may 
encounter groundwater ingress. It is anticipated that the ingress may be remediated by a 
programme of groundwater management utilising sump pumping techniques. 
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 Plasticity Index Testing 
 
Semi mature and mature trees have been identified within and along the site boundaries and 
therefore it is considered that the clays within the site are capable of volume change depending 
on moisture content. Therefore six (6 No.) samples of the natural clays have been obtained and 
returned to Murray Rix laboratories for plasticity index analysis. Careful assessment of the 
laboratory testing confirms that the soils present within the site have a plasticity index in the 
range of 19 – 22% although it should be noted that sample WS04 – 1.0m is non-plastic. Modified 
plasticity indexes have been calculated in accordance with NHBC Handbook Chapter 4.2 and 
generated modified plasticity index values of 18.24 – 20.9%. Based upon this information we 
consider that the clays within the site should be considered to have a medium volume change 
potential in accordance with NHBC Handbook Chapter 4.2. Therefore, a full arboriculturist 
report will be required for the development of the site to determine the potential tree root effects 
upon foundations. 
 

CONCLUSIONS 
 
It is considered that the underlying natural boulder clay material is capable of offering a safe bearing 
capacity of at least 150kN/m2 at a minimum depth of 0.9m bgl. However, it is anticipated that 
foundations may need to increase with depth due to tree root effects. The natural clays within the site 
are considered to have a medium volume change potential in accordance with NHBC Handbook 
Chapter 4.2 and therefore the foundations engineer should incorporate tree root effects into the 
foundation design for this development. 
 
Groundwater ingress has been identified within the underlying silt deposits and therefore any 
excavations that extent into the underlying silts at depths between 3.2 – 3.4m bgl may encounter a 
significant groundwater ingress and there will be a requirement for a programme of groundwater 
management. It is also considered that during inclement weather excavations made within the 
impermeable clay’s strata may encounter significant surface water becoming perched in excavations. 

  
We trust that this information meets with your requirements at this time but if you do require anything 
further or have any queries then please do not hesitate to contact us. 

 
Yours sincerely 
 

 
 
 
M DAVIES B.Sc. (Hons), FGS 
R E FRY & ASSOCIATES LTD 
 
 
 
 
Enc:   

Exploratory Hole Location Plan – 19192/01 
Window Sample Records  
Murray Rix Laboratory Analysis 
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Figure No.

19-1862.WS 1

1:50 Dr J Crook

476 Garstang Road, Barton

Robert E Fry & Associates Limited

19-1862

WS 1
Number

05/11/2019

Produced by the GEOtechnical DAtabase SYstem (GEODASY) © all rights reserved

Dimensions

Water
Depth
(m)

Field Records

Excavation Method

Drive-in Windowless Sampler

1

(0.30) MADE GROUND : black soil, ash, sand, gravel and broken 
brick fill  0.30

(0.30) MADE GROUND : soft / firm brown sandy gravelly clay fill
  0.60

(0.80)

Firm / stiff brown CLAY

  1.40

(1.80)

Stiff brown CLAY

  3.20

(1.25)

Medium dense brown SILT 

  4.45
Complete at 4.45m

Services inspection pit excavated by hand

0.10 D

0.40 D

0.70 D

1.00-1.45 SPT(C) N=12 2,3/3,3,3,3
1.00 D

1.50 D

2.00-2.45 SPT(C) N=22 3,4/4,5,5,8
2.00 D

3.00-3.45 SPT(C) N=30 4,5/6,8,8,8
3.00 D

Seepage(1) at 3.40m.
3.50 D

4.00-4.45 SPT(C) N=16 2,3/4,4,4,4
4.00 D

1/1
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Figure No.

19-1862.WS 2

1:50 Dr J Crook

476 Garstang Road, Barton

Robert E Fry & Associates Limited

19-1862

WS 2
Number

05/11/2019

Produced by the GEOtechnical DAtabase SYstem (GEODASY) © all rights reserved

Dimensions

Water
Depth
(m)

Field Records

Excavation Method

Drive-in Windowless Sampler

1

(0.15) MADE GROUND : brown medium coarse sand fill  0.15
(0.25) MADE GROUND : brown sand, soil and ash fill  0.40

(0.90)

Firm brown slightly sandy CLAY

  1.30

(2.00)

Stiff brown CLAY

  3.30

(1.15)

Medium dense brown SILT 

  4.45
Complete at 4.45m

Services inspection pit excavated by hand

0.10 D
0.30 D

0.50 D

1.00-1.45 SPT(C) N=11 2,2/2,3,3,3
1.00 D

1.50 D

2.00-2.45 SPT(C) N=28 4,4/5,7,7,9
2.00 D

3.00-3.45 SPT(C) N=27 3,5/5,6,8,8
3.00 D

Seepage(1) at 3.40m.3.40 D

4.00-4.45 SPT(C) N=15 2,3/3,4,4,4
4.00 D

1/1
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Figure No.

19-1862.WS 3

1:50 Dr J Crook

476 Garstang Road, Barton

Robert E Fry & Associates Limited

19-1862

WS 3
Number

05/11/2019

Produced by the GEOtechnical DAtabase SYstem (GEODASY) © all rights reserved

Dimensions

Water
Depth
(m)

Field Records

Excavation Method

Drive-in Windowless Sampler

1

(0.40)
MADE GROUND : brown soil, gravel, ash and broken brick 
fill

  0.40

(0.80)

MADE GROUND : soft / firm brown clay fill

  1.20

(2.20)

Stiff brown CLAY

  3.40

(2.05)

Medium dense brown SILT 

  5.45
Complete at 5.45m

Services inspection pit excavated by hand

0.10 D

0.60 D

1.00-1.45 SPT(C) N=11 2,2/2,3,3,3
1.00 D

1.40 D

2.00-2.45 SPT(C) N=28 4,4/5,6,8,9
2.00 D

3.00-3.45 SPT(C) N=30 4,5/6,6,9,9
3.00 D

Seepage(1) at 3.50m.3.50 D

4.00-4.45 SPT(C) N=15 2,3/3,4,4,4
4.00 D

5.00-5.45 SPT(C) N=14 2,3/3,3,4,4
5.00 D

1/1
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Figure No.

19-1862.WS 4

1:50 Dr J Crook

476 Garstang Road, Barton

Robert E Fry & Associates Limited

19-1862

WS 4
Number

05/11/2019

Produced by the GEOtechnical DAtabase SYstem (GEODASY) © all rights reserved

Dimensions

Water
Depth
(m)

Field Records

Excavation Method

Drive-in Windowless Sampler

1

(0.20) Brown TOPSOIL with rootlets
  0.20

(0.80)

Firm / stiff brown slightly sandy C:LAY

  1.00

(2.40)

Stiff brown CLAY

  3.40

(1.05)

Medium dense brown SILT 

  4.45
Complete at 4.45m

Services inspection pit excavated by hand

0.10 D

0.40 D

1.00-1.45 SPT(C) N=15 2,2/3,4,4,4
1.00 D

1.50 D

2.00-2.45 SPT(C) N=24 3,4/5,5,6,8
2.00 D

3.00-3.45 SPT(C) N=26 4,4/5,6,7,8
3.00 D

Seepage(1) at 3.50m.3.50 D

4.00-4.45 SPT(C) N=16 3,3/4,4,4,4
4.00 D

1/1



Geo-Ventures (UK) Limited
Geotechnical and Environmental Services Standard Penetration Test Results

Produced by the GEOtechnical DAtabase SYstem (GEODASY) © all rights reserved

Job Number

19-1862

Sheet

Site : 476 Garstang Road, Barton

Client :

Engineer : Robert E Fry & Associates Limited

Borehole
Number

Base of
Borehole

(m)

End of
Seating

Drive
(m)

End of
Test
Drive
(m)

Test
Type

Seating Blows
per 75mm

1 2 1 2 3 4

Blows for each 75mm penetration
Result Comments

WS 1 1.00 1.15 1.45 CPT 2 3 3 3 3 3 N=12

WS 1 2.00 2.15 2.45 CPT 3 4 4 5 5 8 N=22

WS 1 3.00 3.15 3.45 CPT 4 5 6 8 8 8 N=30

WS 1 4.00 4.15 4.45 CPT 2 3 4 4 4 4 N=16

WS 2 1.00 1.15 1.45 CPT 2 2 2 3 3 3 N=11

WS 2 2.00 2.15 2.45 CPT 4 4 5 7 7 9 N=28

WS 2 3.00 3.15 3.45 CPT 3 5 5 6 8 8 N=27

WS 2 4.00 4.15 4.45 CPT 2 3 3 4 4 4 N=15

WS 3 1.00 1.15 1.45 CPT 2 2 2 3 3 3 N=11

WS 3 2.00 2.15 2.45 CPT 4 4 5 6 8 9 N=28

WS 3 3.00 3.15 3.45 CPT 4 5 6 6 9 9 N=30

WS 3 4.00 4.15 4.45 CPT 2 3 3 4 4 4 N=15

WS 3 5.00 5.15 5.45 CPT 2 3 3 3 4 4 N=14

WS 4 1.00 1.15 1.45 CPT 2 2 3 4 4 4 N=15

WS 4 2.00 2.15 2.45 CPT 3 4 5 5 6 8 N=24

WS 4 3.00 3.15 3.45 CPT 4 4 5 6 7 8 N=26

WS 4 4.00 4.15 4.45 CPT 3 3 4 4 4 4 N=16

1 / 1
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