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peterbrett

Index Map

For ease of identification, your site and buffer have been split into Slices,
Segments and Quadrants. These are illustrated on the Index Map opposite
and explained further below.

Slice

Each slice represents a 1:10,000 plot area (2.7km x 2.7km) for your site and
buffer. A large site and buffer may be made up of several slices (represented
by a red outline), that are referenced by letters of the alphabet, starting from
the bottom left corner of the slice "grid". This grid does not relate to National
Grid lines but is designed to give best fit over the site and buffer.

Segment

A segment represents a 1:2,500 plot area. Segments that have plot files
associated with them are shown in dark green, others in light blue. These are
numbered from the bottom left hand corner within each slice.

Quadrant

A quadrant is a quarter of a segment. These are labelled as NW, NE, SW,
SE and are referenced in the datasheet to allow features to be quickly located
on plots. Therefore a feature that has a quadrant reference of A7NW will be
in Slice A, Segment 7 and the NW Quadrant.

A selection of organisations who provide data within this report:

Environment
LW Agency

Envirocheck reports are compiled from 136 different sources of data.

Prepared For
McKay Securities PLC

Client Details
Ms K Riley, Peter Brett Associates LLP, Caversham Bridge
House, Waterman Place, Reading, Berkshire, RG1 8DN

Order Details

Order Number: 112039051 1 1
Customer Ref: 40388

National Grid Reference: 471280, 173670
Site Area (Ha): 0.41

Search Buffer (m): 1000

Site Details

Mckay Securities Plc, 20, Greyfriars Road, READING, RG1
INL

Full Terms and Conditions can be found on the following link:
http://www.landmarkinfo.co.uk/Terms/Show/515

Tel: 0844 844 9952
Fax: 0844 844 9951
Web: www.envirocheck.co.uk

A Landmark Information Group Service v50.0 30-Jan-2017 Page 1 of 1




Report on Phase 1 Ground Condition Assessment
20 Greyfriars Road, Reading
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REPORT NO 7959/06

SITE INVESTIGATION AT

GREYFRIARS ROAD, READING

ABSTRACT

Two boreholes put down by cable tools to a maximum depth
of 16.45 m revealed Valley Gravels overlying in situ Upper
Chalk. This report presents the results of the borings and in
situ penetration tests together with a limited programme of
laboratory testing. For the proposed steel framed structure
incorporating a basement car park piled foundatiocns are
preferred. The report discusses bored and driven piles and
indicates possible working loads. Brief consideration is given
to the problems which could arise with the construction of the

basements.
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REPORT NO 7959/06

SITE INVESTIGATION AT

GREYFRIARS ROAD, READING

INTRODUCTION

Soil Mechanics Limited (SML) were requested by Peter Brett Associates,
Consulting Engineers acting on behalf of McKay Securities Limited, to carry
out a site investigation for the redevelopment of 20-38 Greyfriars Road,
Reading, Berkshire. The fieldwork was to have consisted of four borsholes.
However, as in the event the fieldwork period was limited to three working
days between 2 and 6 September 1981, oﬁiy two boreholes to a maximum depth
of 16.45 m were comﬁleted in the allotted time.

This report presents the results of the fieldwork and of a limited

programme of laboratory testing. At the request of the Consulting

3

ngineers the engineering discussion included in the report 1is restricted
to piled foundations and to problems which may be encountered in the

formation of the basement to the proposed structure.

THE SITE AND GEOLOGY

The site 1s located in the centre of Reading, see Xey Plan, Fig 7, and
is Bounded by existing roads on all sides, see Site Plan, Fig 6. The site
1s at present occupied by several terracad houses with basements which
front on to Greyfriars Road and which have been converted to offices with a
car park at the rear. Access to the car park; in which the investigation

was carried out, is from Garrard Street. The surface of the car park is



covered by a black top or concrete and is at an elevation of about
+39 m 0OD.

The maps of the Institute of Geological Sciences (IGS) indicate the
geology to be made ground over Valley Gravels overlying Upper Chalk. An
IGS hydrogeological map of the aresa suggests that in the vicinity of the

site the thickness of the Upper Chalk is not more than about 50 m.

FIELDWORK

Two cable tool borings, numbered | and 4, were put down to a maximum
depth of 16.45 m below existing ground level at the locations shown on the
Site Plan, Fig 6. The ground levels at the borehole positions have been
interpolated from the reduced levels given on a site survey supplied by the
Consulting Engineers, (Drg No 553.1 dated 6 July 1981).

Detailed descriptions of the strata sncountered are given on the
borehole logs, Fig ! and 2, and a simplified cross section through the
boreholes is included as Fig 3. Standard penetration tests were carried
out in the gravel and underlying chalk and the penetration resistances, or
N-values, are included on the borehole logs. The intervals between tests
were generally | m but were extended to 1.5 m centres where they were

- alternated with UlOO0 driven samples within the chalk. A plot of the
penetration resistance, N, with depth is included as Fig 4.

Due to the restricted time available for the fieldwork no standpipes
were installed to measure the standing groundwater levels. The water
levels observed in the borehole casing during boring operations are
included on the borehole logs, Fig ! and 2. These observations may not

accurately reflect the true equilibrium standing groundwater levels.




GROUND CONDITIONS

The generalised downward sequence at the site may be summarised as

follows:

Thickness (m)

Borehole ! Borehole 4
Made Ground consisting of tarmac
and hardcore sub base 0.4 0.15
Sandy SILT with a little to some gravel 1.6 -
Clayey silty SAND with a little gravel 1.0 0.3
Medium dense GRAVEL with a little sand
and variable amounts of cobbles 2.0 1.4
Gravel and cobble size fragments of weak
to moderately weak, weathered, white to
cream CHALK, improving with depth to
faintly weathered and moderately strong
CHALK: contalning occasional £flints Thickness penetrated
and iron stained joints 10.15 14.10

The silt, sand and gravel horizons overlying the chalk are considered
to be a graded bedding sequence which collectively represent the Valley
Gravels mapped by the IGS. The total thickness of the drift deposits
encountered varied from 5 m in Borehole 1 to 2.35 m in Borehole 4.

The top of the chalk was encountered at levels of 34.25 and 37.42 m OD
in Boreholes | and 4 respectively. The chalk was moderately weathered down
to about +31 m OD with values of penetration resistance, N, varying between

4 and 16 with an average of about 12 in Borehole 1 and 10 in Borehole 4.

Below this level the chalk appears to be only slightly weathered and the




penetration resistances are higher, particularly so in Borehole 4, The
extremely high N-values recorded at depth in Borehole 4 are probably due to
the presence of flints. As seen from the inspection of the driven U100
samples it would appear that the chalk may be generally closely fissured
with iron staining occasionally noted on fracture surfaces.

Wwater levels recorded during the limited period of boring operations

suggest that the water table is within 1 m of the existing ground level.

LABORATORY TESTING

Index tests

Natural moisture content determinations were made on two samples from
the Valley Gravels and on 25 chalk samples. In addition Atterberg Limit
determinations were made on the two Valley Gravel samples from Borehole 1.
These results are included in Table 1.

Based on the measured moisture contents the porosities of the chalk
samples have been calculated assuming a specific gravity for the chalk of
2.71 and the samples to be saturatad. The calculated porosities are
plotted against depth in Fig 4 and probably represent a lower bound to the
true values since it was assumed that each fresh sample was fully
saturated. The porosities are generally well in excess of 35% indicating
that the chalk can be classified as Type A Chalk following the subdivisions

proposed by Hobbs and Healey (1979).

Grading analyses

Particle size distribution tests were made on three samples of the
Valley Gravels and the results are presented om Fig 5. The grading curves

are generally consistent with the visual description of the samples tested.



Chemical tests

The pH and sulphate content were determined on one water sample from
Borehole 4. The results are included in Table 1 and show the sample to be

near neutral with a low concentration of soluble sulphates.

ENGINEERING CONSIDERATIONS

It is proposed that the existing buildings on the site will be
demolished and replaced by a 6-storey steel framed building with a 3 m deep
basement. It is understood that the maximum column loading to the new
building will be about 180 tonnes and piled foundations are therefore
considered to be appropriate.

In view of the very limited number of boreholes the preliminary
assessment of pile lengths and capacities should be based on the less good
zround profile, ie Borehole L. Either bored or driven piles could be
considered and the former type of piles may be required should there be any
restrictions against noise or ground vibrations.

As there is likely to be a high water table bored piles w1ll gemerally
require temporary support during excavation in the weathered chalk. 1t is
anvisaged that bored piles would be founded in the relatively unweathered
chalk and would derive the greater part of their resistance in skin
friction. As a guide a 0.5 m diameter bored pile taken down to a depth of
15 m or more below existing ground level, where the N-values are 40 or
more, should have a working load of 90 tonnes or so depending on the
penetration’achieved into the reiatively unweathered chalk.

If acceptable with respect to noise the alternative of driving large
displacement piles may offer ecomomic advantages over bored piles. A wide

variety of proprietary systems are available either as preformed cast in




situ piles or driven cast in place piles in which the fresh concrete 1s in
contact with the chalk. As a preliminary guide a 0.38 m diameter pile
driven to approximately 16 m below existing ground level should have a
working load of the order of 45 tonnes. If the piles are driven from the
present ground surface some preboring through the Valley Gravel deposits
may be required.

It is recommended that discussions should be held with piling
specialists regarding the installation and capacities of their products.
The actual working load of the selected pile should be based on the results
of a preliminary loading test on a pile constructed in the same manner as
the working piles.

The floor slaB to the proposed 3 m deep basement will be comstructed
below the water table on the medium deunse gravel at the northern end
(Borehole 1) and at the southern 2nd cn the top of the weathered chalk.

The basement walls could be formed by a sheet piled or continuous diapnragm
wall. Relatively heavy driving may be encounterad in driving steel sheet
piles through the gravels. 1If, due to restrictions on noise or other
reasons, a cast in situ concrete diaphragm wall is proposed then some over-
break may be expected particularly in the gravels. In either case the open
basement will need to be waterproofed and some form of permanent drainage
installed.

The single laboratory test for pH and sulphate content concentration
on the water sample Efom Borehole 4 indicates that Class | conditions, as
defined in BRE Digest 250, exist and that no special precautions are
necessary against sulphate attack on any underground concrete. It is

however recommended that, unless the conclusion from this isolated test is




confirmed by local knowledge and experience, further groundwater sampling

and testing should be carried out.

for SOIL MECHANICS LIMITED

Directer
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TABLE Sheet No....1.o£f. L
INDEX PROPERTIES
Borehole | Sample Depth Buik Moisture Liquid Plastic PT Clay Specitic
No. Nao. density | content Limit Limit fraction Eravity pH 503
m tonne/m? % % % % g/l
4 5 28.8
7 28.3
8 27.4
10 27 .1
11 25.6
13 27 .6
15 24 .7
17 26.4
19 24 .3
21 28.5
= 23 23.4
g 25 24.7
3 27 22.8
=
3 29 26.8
(5]
3 12 17 .05 0.056
1 1 14.2 30 20 10
2 16.6 24 13 i1
6 29.9
_— 7 26.6
3 19.7
10 26.8
11 29.2
12 28.7
3
33 13 32.7
Q A
gz 14 29.1
15 28.2
18 26.1 ¢
21 24 .3
jﬁ
32
312
-1 3
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~ (j] Soil Mechanics

Borehole No. |

Sheet 1 of 2

Equipment & Methods
Soft ground boring from GL to 15.156m

Location No.

7959/06

GREYFRIARS RCAD, READING

Carried out- for Ground Level Coordinates Date
Peter Brett Associates 39.23m OD 8.9.81
3 e 2 Samples/T
) 3 2 l= & amples/Tests .
Description 22l & lg== Fieid
a1 @& |2 = Sample Records
o 3 = Depth Type] No. Test
ND SUBBASE - L
TARMAC A 8.3 C (0.40)
: .- . 040
Brown slightly clayey sandy SILT with a little | g =
to some, generally subangular to subrounded, R
up to coarse gravel * - B {1.60) 1.00--1.70 B 1
*w
.. . s
SR
37.23 LI 2.-.2.00
DA
Orange brown sfightly clayey silty, fine to medium R =
SAND with a little subangular to subrounded, up o '_-:(1 00)} 2.20-2.80 | B 2
to coarse gravel DO o
X T
36.23 et 3.00 3.00-3.45 c
Medium dense, angular to subrounded, GRAVEL L .
and COBBLES with some sand and silt grade matrix K P - 3.00-390 | B 3
consisting of flint and.chaik - £ {2.00)
© " F 4.00-4.45 c
O N=16
-y E 400-5.00 B 4
o -
b S -
0, ok
- —— 34.23 5.00 C
Structureless CHALK consisting of anguiar to subrounded - 5.00—5.45 N=g
gravel and cobble sized moderately strong, faintly R -
weathered chalk fragments in @ matrix of caicareous T (1.00)] 5.10-6.00 | B 5
sand and silt: Frequent flint cobbles I T
T :
33.23 [ ! 6.00 6.00 ! 22
— 6.00—6.45 | QU | 6 Blow count = 17
H
Weak to moderately weak, moderately becoming 3 — . S
stightly weathered, white and cream CHALK: . 8.50-6.95 | D 7 N=14
fractures extremely closely to closely spaced with F ) L
up to 30mm of fragmented chaik, and calcareous e
siit infilk Gecasional flints i C
= 7.560-7.95 | §U 8 Blow count = 24
| " {5.55)
- e 7.95 D g
-
i 8.00-8.45 | D 10 S
- N=13
Occasional gravei and -
cobble size flints
surrounded by "
structureiess chalk 1 9.00-9.45 Ut 1 Blow count = 47
T~ S
- 9.50-8.95 D 12 IN=20
- {10.00
SF Y $ f 3 ie/Tast Kay.
e e Benpen e 1L Seeq | D Oiaturdod Sampie Remarks ¢ = Cang penstration test Logged by
penetration is given {not N - value}. B Bulk Sampie CNE
W Water Sampie
Dapths: Al depths and reduced ievels in matres. ! Piston (P} Tube (U} ar core Scale
Thicknesses given in brackets in depth column. sampia : Lengin tc scaie
i S Standard Psnetration Test 1:50
Watrar ‘Watar fevai sbservatons during boring are | V. Vane Test o ees
given on iast shest of log C  Core racovery (%) Fig.
4 ﬁfck“QuaE’iw Sesigravon ; i




@ Soil Mechanics Borehale No. |

Sheet 2 of 2

Equipment & Methods Location Neo.  7959/06
As sheet 1 GREYFRIARS ROAD, READING
Carried out for Ground Level Coordinates Date
Peter Brett Associates As sheet 1
3 o 2 S tes/T
5 o g g % iﬂ E ampies ests Field
escription 3| 3 18%2 Samnie
D Q = Depth Test Records
o - = Typel| No.
E _F10.00
T
CHALK T U
i LI {5.55}} 10.50--10.95 B 13 No recovery
{As sheet 1) . Blow count = 8C
. | ..
[ 1 55 14 5
- 1.10-11. D N=17
1
27.68 [ —11.85

Waeaak to moderately weak, slightly weathered, white to - - i

cream CHALK: fractures are extremely closely to closely —1 5 -

spaced with a trace of calcareous silt infill or occasionally . - 12.00—12.45 @ U| 15 Blow count = 3¢

up to 156mm of fragmented chalk infill i1 =(1.45) 12.45 Dl 186

. S
R~ 12.50-12.95 Di 17 [N=23
26.23 {- [ =13.00
i IE
£a} . - -

Moderately wgak 10 modera@tely strong faintly T 13.50—13.95 Ul 18 Blow count = 7(

weathered white CHALK: fractures extremely T - 13.95 Dl 19

closely to closely spaced, tight and ciean or with R s Y (2.15

o RO . . |optddo R

a trace of calcareous silt infill: occasional flint cobbles —F pen.} | 14.00-14.45 Di20! S

T .

- T —~ 14.70-15.15) D 21 S

s N=37
24.08 et 15.15
END OF BOREHOLE -
Water Laval Observations During 8oring :
Depth of|Depth ofiDepth to -
Date |Time Heie Casing Warer Ramarks -
m m m :. i

6.5.81 4.00 4.00 | 0.50 »
5.00 5.00 0.70 -
5.90 5.90 1.00 -
7.40 7.40 1.90 -
8.90 8.90 2.50 -
10.40 | 10.40 3.50 -~
11.10 [ 11.10 | 3.00 wm”:‘idf?nm _
11.90 11.90 4.50 assist soring. -
13.40 13.40 4.00 "
7.9.81 15.15 14.70 2.95 [Overnight water level. -

SPT Whare full 0.3m panetration has not been | Sam@la/Test Key. Logged k
acnieved the number of biows for the quoted | O  Disturbed Sampie Remarks o
penetrauan 15 given (not N - value}. g  Buik S‘i‘“p‘e, CNE

W Watar Sampie Y

Depths: All depths and reduced levels in metras. l Piston (P} Tubae {U} or core Scaie
Thicknesses given in Dracka:s i depth column, sampie : Langth to scaie ..

8 Stancard Peneuation Test ; 1:50

Water: ‘Wartar sevel observatons dunng Donng are | Y Vane Test [ opensa—
given on last shieel of log. € Cors recovery {,} F%g.

r Rock Qu Sesignauon !
. - ‘A ’




‘ Soil Mechanics Sorehole No- 4
' Sheet 1 of 2
Equipment & Methads Location No. 7959/06
Soft ground boring from GL to 16.45m GREYFRIARS ROAD, READING
Carried out. for Ground Level Coordinates Date
Peter Brett Asscciates 39.77m OD 2-5.9.81
he] %)
23t 2 il 28 Sampies/Tests Field
Description 3 3 2 |59 Sample
3 =3 3 a = Depth SIVErY e Test Records
TARMAC AND SUBBASE 39.62 RS- GL
ST+ 045
Brown clayey fine to medium SAND with a littleto a AR n
trace of angular fine to medium gravel of flint . r (0.80)| 60-0095| B 1
and chalk 2887 Lo T 0.95
0O o c
lldedium dense angui?r to fubron'mded, finde to medium Oo?‘.j E 1.00-1.451 D 21N=9
GRAVEL with a little slightly clayey san D'D°~% —(1.40)
C ~10
0ok 1.30-1.95 | B | 3
020
P -
(23S C
Becoming iess ciayay with depth 37.42 OO OO_: 235 2.00-2.45 N = 1d
N 2.35-3.00 | B | 4
" 3.00-345; D 5 S
- N=13
Structureless CHALK consisting of subanguiar to »
subrounded gravei and cobble size fragments of n
weak to moderately weak, weathered chalk in a o 4.00-4.45 S
matrix of calcareous silt and sand: Occasional ; N=4
flints present — -
| Tt 455-590 | B | 6
——1 (6.65)| 5.00-545|D | 7| S
Gravel and :' N=7
cobble size .| -
flints -
_,__L_'M: 8.00-6.45 | D 8 S
= R N=9
.~
T 5.45--7.951 B Ea)
T
i I
- 7.00-745, D 10
i I wy N=13
RENRE L 7.95 Wl 12
' 8.00-845| D | 11| S
BN N=15
i -~
| -
30.77 T 9.00
I 9.00-9.45 Ul 13 Blow count = 7
~ T 945 DI 14 S
CHALK {As sheet 2) —F 9.50-9.95 | D| 15 |N=45
—(10.00
FT e A g ot 1 | 87 Bnad Save Remarka G - Cana panatration s Logged b
penatration is given (not N —value). B Buik Sample CNE
W Water Samole s —
Dapths: Al depths and reduced levels in merres. ' Piston (P} Tube {U} or core Scale
Thicknessas given in brackels in depth calumn. sampie : Lengin o scale -
S Standard Panetration Test 1:50
Watar ‘Water lavel abservanons dunng banng arg } ¥ Vang Test
gwvert on jast sheat of lng. C Care recavery ("} FSQ
r ‘iE "u:anﬁy Designaton 2




(i) Soil Mechanics

Borehole No. 4

Sheet 2 of 2

Equipment & Methods

Location No. 7859/06 :

As sheet 1 GREYFRIARS ROAD, READING
Carried out for Ground Level Coordinates Date
Peter Brett Associates As sheet 1
3 = 2 Samples/Test
83 S j=z 3 amples/Tests .
Description 23 g |32 e~ Field
331 ¥ I = Denth amp Test Records
[aed - — eptl T\Y/pei No.
29.62 ©+10.00
L 9.50-10.5G B 16
Weak to moderately weak, slightly to faintly -
weathered, white to cream CHALK: fractures — 10.50-10.859 JU; 17 Biow count = 74
extremely closely to closely spaced, generally - 10.95 D} 18
with a trace of calcareous silt infill, but - S
occasionally with up to 26mm of fragmented " 11.00--11.45 D 19 I N=51
chatk infill, rarely clean. Occasional flints -
— 11.50-12.50, B 20
— .
i = ﬂU Mo recovery
C (7.45 L Blow count = 84
! ~ pen.)| 12.60--12.95 U 21 B
! - 12.95 Di 22 5 Blow count = 7C
Occasional cobble size - 13.00-13.45 D 23 iN=87
#lints surrounded by »
structureiess chalk -
: n 13.00-14.05 B 24
- 14.10—-14.55 U] 25 Blow count = &
- 14,55 D! 26
L S
14.60-15.05 D 27 [N=8S
F ractures genarally with
tess infill with depth, - 14.60-15.500 B | 28
- |
» U No recovery
- 15.50-15. 29
~ 50-15.95 UB Biow count = 8
- 5.00—-16.45 D 30 >
C 168.00-16. N=77
23.32 ~ 16.45
END OF BOREHCLE ~
water Level Observations During Boring E
Depth of {Depth of | Depth to —
Date |Time! Hole Casing | Water Remarks -l
m m m ) »
2.9.81 2.00 2.00 | 0.70 o
3.oa 3.00 | 0.60 -
4.00 a.00 | 2.10 -
5.00 5.00 | 2.80 ~
6.00 5.00 | 3.00 s
7.00 7.00 | 4.70 -
8.00 8.00 | 5.80 {End of shift. o
5.3.81 3.90 2.90 | 3.00 -
10.40 | 10.40 | 3.20 . - o
11.50 1190 | 250 th;r bemg' added to -
12.40 | 12.40 | 370 || 08Sist bering. -
13.90 | 13.80 | 4.00 -
8.9.81 18.45 | 15.40 | 3.38 Overnight | Sampia/Teat Key. Logged
waterleval | BTN ST Remerts CNE
W Water Sampie
Taping Al daoths and reduced levels i metres. g Piston (£} Tube (U} or core i Scale
Thicknesses given :n Drackats 0 depth column, sampie ; Length 1o scaie
8 Stangard Pancurzucn Test 1:50
Water s dunng Bonng are | ¥ Vane Test . :
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