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FOREWORD

NOTES ON SITE INVESTIGATION

GENERAL

The Boring Records are compiled from the driller’s description of the strata encountered, a laboratory
examination of the samples and the results of site and laboratory tests. Based on this data, the
report may suggest an opinion on a possible configuration of strata within the site. However, such
reasonable assumptions are given for guidance only and no liability can be accepted for changes in
ground conditions between or near the borehole positions.

BORING METHOD

The sheli and auger technique of boring is normally employed. This percussive eqguipment allows
the ground conditions to be reasonably well established. Some disturbances of the ground is
inevitable and therefore some mixing of layered soils may well occur. In particular, the presence of
thin layers of different soils within a particular stratum may not be detected. If some evidence of
such features is observed, then attention is drawn to this factor in the report.

GROUND WATER

The depth at which ground water was struck is entered on the Boring Record. Such a level may not
truly indicate the water level at that period. Due to the speed of boring and the relatively small
diameter of the borehole, natural ground water may be present at a depth slightly higher than the
water strike. Moreover, ground water levels are subject to variations caused by changes in the local
drainage conditions and by seasonal effects.

An estimate of the rate of inflow of water is also given. This is only a relative term and serves as a
guide only to the probable flow of water into an excavation.

Observations of water within the borehole are recorded in tabular form on the Boring Record. The
overnight standing water level is recorded and, if applicable, the depth at which water was sealed
off by the borehole casing.

Whilst drilling through granular soils, water is necessarily introduced into the borehole to permit
boring. Where the addition of water has a significant masking effect this factor is further amplified
in the report.

SAMPLING

Undisturbed samples of predominantly cohesive soils are obtained using a 100mm. dia. open-drive
sampler, generally complying with the requirements of British Standard Code of Practice C.P. 2001.
Bulk disturbed samples of soils are taken and placed into polythene bags. Small jar samples are
taken at frequent intervals and also at changes of strata, and used for subsequent visual classification.
Where ground water is encountered in sufficient quantity, a sample of the ground water is also taken.

IN-SITU STANDARD PENETRATION TESTS

The penetration resistances, quoted as “‘N” values on the Boring Records, have been obtained
generally in accordance with the procedure given in B.S. 1377: 1967. in some instances, full
penetration may not be attained. In such cases the suffix* indicates that the result has been extra-
polated from a limited extent of penetration,
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INTRODUCTION

It is proposed to redevelop this site by the replacement of an
B storey banking style building including basements with an 8
storey office block, again including basements. The facade along

King William Street frontage is to be retained.

A site investigation has therefore been carried out to determine
the ground conditions and to provide the necessary data for
foundation design. 'This includes an assessment of the effect of
a development on a large diameter sewer which c?osses the site at
depth and the Bank underground railway station which lies

beneath King William Street.

This report presents thé borehole records, the results of the
laboratory tests and describes the ground conditions.
Recommendations are made for foundation design including both a
raft foundation and piles. The implications of the settlement
analyses with respect to the deep sewer and railway station are

also discussed,

THE SITE

The site is located in the City of London on ground which is
sloping gently southwards towards the River Thames. Surrounding
buildings are generally of a similar age and style to the existin
building on the site and of six to eight storeys in height.

However, immediately adjacent to the North-west side of the site



“*»“.‘ e

b

i

=

T I

2187/7TSR

3.0

is a modern bank building of 8 storey height with a deep

basement.

The building at present on the site is a six storey brick
structure with a double basement. and was constructed in 1929.
Part of the basement of a previously existing building has been
incorporated into this building, including the wvaulting at the
upper basement level, which extends partly beneath the King

William Street pavement.

At a depth of around 17 m and running in a roughly East-west
orientation is a large diameter sewer. Adjacent to the site
beneath King William Street lies the Bank railway station tunnel,
at a depth of about 25 m and extending to about 39 m depth.

The locations of the tunnels are shown on the Site Plan in the

Appendix.

The 6 inch to 1 mile Geological Survey Map of the area shows
that the site lies within the Flood Plain Gravel of the River
Thames, overlying more than 40 m of the London Clay. At depths

greater than 50 m the Woolwich and Reading Beds are present.

EXPLORATORY WORK

An Engineer from this Company visited the site and after
discussions with the Consulting Engineer, it was proposed to
construct 4 boreholes to depths of about 35 m below basement

level to provide data for foundation design and settlement
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anglyses. It was also proposed to carry out 121horizontal
coreholes through the retaining.walls of the loﬁer and upper
basements. This field work was carried out during February, 1982,
using a specially constructed basement rig for ﬁse in confined
working areas. The final depths drilled ranged between 30 m and
43 m below basement level, although drilling was carried out from
the.ground floor and all measurements were taken from this level.
The horizontal coreholes were also carried out during this peried
under the supervision of a Soils Engineer from this Company. A
Site Plan showing the location of the boreholes and the horizontal
coreholes is given in the Appendix, together with the borehole

and corehole records.

A programme of laboratory testing was devised in order to provide
data for both shallow or deep foundation sclutions and settlement

analyses.

The boreholes were constructed from ground floor level and the
reduced levels of the floor at each borehole location are derived
from the Site Survey Drawing No. 85, carrxied ocut by Gordon Tomalir

and Partners, January, 1982.

GROUND CONDITIONS

Strata depths are measured from the ground floor for which the

reduced level is approximately 16.60 m 0.D.

At each borehole position the concrete floor of the lower basement
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4.1 Flood
Plain Gravel

4.2 London Clay

was found to rest directly upon the in-situ Flood Plain Gravel.
This gravel overlies the London Clay which was not fully

penetrated in any borehole.

The Flood Plain Gravel was encountered immediately beneath the
lower basement concrete floor in each borehole at depth of about
7m (9.60 m 0.D. approx.) and is generally 4 m thick extending to
about 11 m depth (5.60 m 0.D. approx.). The gravel is generally
sub-angular with brown silty sand, becoming clayey in parts, and
layers of sand can generally be expected within the upper 2.0 nm

in some areas.

The gravel is generally in a dense to very dense condition with
many of the S.P.T. 'N' values being well in excess of 100, althoug

some values are appreciably less than 100, which indicates local

variability in the gravel deposits,

The top of the London Clay was encountered at depths ?f about 11 m
(5.60 B 0.D. approx.) as a generally stiff brown/orange mottled
fissured clay. This uppe; weathered zone, however, is only about
0.70 m thickness, giving way to the unweathered grey fissured clay
generally stiff rapidly becoming very stiff with depth. At

depths of between about 20 m to 28 m a zone of very stiff cléy
becoming slightly silty in parts and containing freguent partings
of fine grey sand was encountered. This zone extends to depths

of about 33 m to 35 m where it gives way to very stiff grey
fissured clay with only occasional fine sand partings. In two of

the boreholes which penetrated appreciably beyond 40 m depth, a
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4.3 Ground
Water

4.4 Horizontal
Coreholes

second zone containing freguent fine partings was encountered,
and in Borehole No. 4 this extended to the base of the borehole

at 50 m depth.

Ground water was only observed in two of the boreholes, although
water was added within the gravel stratum to assist drilling whicl
may have masked very slow inflows. 1In Borehole No. 1 a "seepage”
was encountered at tlle top of the grey fissured clay at a depth
of 12 m (4.60 m 0.D. approx.) with a short term rest level of
11.9 m. 1In Borehole‘No. 4 a small inflow was encountered upon

withdrawal of the casing with a short term rest level at 10.45 m.

These exploratory holes generally indicate that the lower basemeni
retaining wall consists of between 0.7 m and 0.9 m of brickwork
with an outer bitumen sealing layer. Beyond this bitumen layer,
gravel with brown sand was encountered in two of the coreholes
whilst at the other positions a wvery weak poorly cemented concrete
was present. At one point {Corehole Al) the brickwork was only
0.2 m thick with a backing of weak uncompacted concrete to at
least 0.7 m depth. At the upper basement level the walls were
more variable in thickness, including the less substantial brick
vaulting and light well area. Generally the walls were again of
brickwork, the bitumen sealing layer only being present in parts.
These walls are backed by fill which at several locations was

clayey in nature. Ground water was not observed in any corehole,
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DISCUSSION

The proposed building is to be six storeys above ground level

and will incorporate a double basement to the same depth of the
existing double basement. In plan this building will cover the
same area and shape as the existing building and will retain the
existing facade on King William Street and part of Nicholas Lane.
This new building will, however, be of a modern layout supported
on columns and will exert slightly higher loadings. Along its
northern side the existing building abuts against the modern eighi
storey National Westminster Bank building, which has three basemer
floors. This northern wall has been underpinned to a depth of
approximately 13 m (+3.0 m O.D. approx.) below ground level. The
remainder of the building is supported on strip footings, no

doubt founded upon the gravel.

A large, 3 m diameter, storm sewer built in 1907 and probably of
brick construction, runs West to East beneath the King William
Street frontage and northern flank wall. The soffit of this sewe:
is approximately 16.5 m (-0.70 m O.D. approx.) below ground level
The Bank station on the northern line underground railway lies
beneath King William Street. This railway tunnel has its norther
boundary directly beneath the frontage of the sité and is of abou
13.7 m diameter. The soffit of this tunnel lies at about 25 m

{(-9.2 m O0.D. approx.) below ground level.

It has been estimated that the existing building imposes a gross

dead load of 65,000 kN with a probable live load of 25,000 kN. T
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p{pposed building would have a load of about B1,000 kN with a
gross live load of 40,000 kN. Althougﬁ the live lcad of the
existing building is not known it is reasonable to assume that
about 60% of the above figure would reasonably have been applied
over the life of the building. Thus, based on this estimate and
a building area of 776 m*, the overall existing long term loading
would be 165 kN/w’. Similarly for the proposed building, and
incorporating a live load reduction the overall'gross loading
would be about 140 kN/m?. Thus, the net increase in load is

estimated to be:-~
140 - 105 = 35 kN/m?

This loading is an average for the whole building area, however

‘both the existing and proposed buildings include a heavily loaded

core area. These core loadings have been estimated as 130 kN/m?
for the existing building and 160 kN/m* for the proposed building,
allowing for about 60% of the estimated live loads. Thus, the net
increase in loading in this core area of 30 kN/m?, which is not
appreciably different to the average net loading for the whole
raft. Therefore, the average increase in loading of 35 kN/m® may

be reasonably adopted for the whole building.

At present it is envisaged that the new building will be
constructed on a 1.0 m thick raft foundation at the same level as
the basement floor of the existing building. The distribution of
the load bearing walls of the existing building and the thickness
of the gravel is such that the stresses will be spread to a

virtually uniform loading at the top of the London Clay. It is,
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5.1 Raft
Foundation

therefore, reasonable to compare the building loadings and obtain

a2 net increase in pressure for a raft foundation as shown above.

Piles are unlikely to be used on this site but the pile bearing

characteristics have been included in this report for completenes

Settlement analyses have been carried out to determine the effect
of the new development on the sewer and adjacent railway tunnel a

depth.

A uniformly distributed load from the proposed building wiil stre:
a considerable depth of the underlying London Clay and therefore
the settlement induced within this clay will be more critical to
the design and behaviour of the raft than the proposed gross
loading of the 140 kN/m’, which is well within the bearing capacif
of the gravel and the upper parts of the London Clay. Therefore,
the stress increases at various depths and points around the raft
have been calculated using Newmark influence charts; a method
suitable for the analysis of irregular shaped foundétions. These
points are indicated on the Key Plan for Settlement Analyses show

in the Appendix.

The immediaté elastic settlements of the gravel and London Clay
have been estimated using data from the in-situ Standard
Penetration Tests and Triaxial Tests. With reference to the Key
Section for Settlement Analyses, the calculated immediate
settlement at the centre (point No. 1) of the proposed raft is

shown in Table 1 in the Appendix. Immediate settlements mid-way
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along the length of the external walls will be approximately half

of this value and a quarter of this value at the corners.

Similarly, the long term consolidation settlements are calculated

for each point as shown in Table 2 in the Appendix.

A summary of these settlements is given in the following table:-

Séttlement Centroid Edge Corner
Immediate 5.4 2.7 1.4
Consclidation 18,2 13.1 10.0

Total 25 15 10

The proportion of settlement resulting from consolidation will
take place over a relatively long period of time, of the order

of 50 to 100 years.

It should be noted that for practical purposes the total
settlements have been rounded to the nearest 5 mm and that the
calculated settlements are shown to the first decimal place in the

Tables for comparative purpcses only.

Thus, the angular distortion of the raft would be of the order of

1:1,000 to 1:1,500 which should be well within acceptable limits.
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5.2 pPiled
Foundations

10

It is not proposed to discuss piles in any great detajl., On this
site a bored pile would be necessary,\either paraliel shafted or
with an under-reamed base. The following pile bearing

characteristics are recommended for preliminary pile design:-

Ultimate Skin Friction (oc= 0.45) kN/m®
In gravel from 7.0 m to 8,5 m depth - = Ignore
In gravel from 8.5 m to 11.0 m depth = 50
In London Clay from 11.0 m to 25 m depth = 80
In London Clay below 25 m depth = 100

Ultimate End Bearing (9 x 'lower bound' value)

In London Clay at 25 m depth = 1850
" " " "30m " = 1900
" " " "3 m " = 1950
" " " “"40m " = 2000
" " " "45m " = 2550
" " " "50m " = BiSO

{N.B. Depths measured from ground floor. level, 16.60 m 0.D.

approX.}.

The skin friction values have been determine@ from the average
values of the cochezsions shown by the Cohesion/Depth Graph. The
end bearing values, however, are based on a lower bound curve to
take intc account the effect of fissures on the strength of the

London Clay in mass.

5.3 Settlement of the Sewer and Railway Tunnel

The calculated settlements for deeper zones of the London Clay
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in Tables 1 and 2 can be used to estimate the deflection of the
sewer. 'Thus, referring to points 3, 4, 5 and 7 on the Key Plan
for Settlement Analyses, it can be seen that total settlements

beneath the sewer could be of the order of 8 mm, 5 mm, 3 mm and
7 mm respectively. Thus, the angular distortion along the line
of the sewer could lie between 1:2,500 and 1:4,000 which should

also be well within acceptable limits.

The Bank railway station tunnel lies between 25 m and 40 m below
ground level. The low level of stress increase due to the
proposed building should have little or no effect on the soil at
these depths and certainly no appreciable effect at greater depths
Referring again to the tables qf calculated settlements it can be
seen that small movements of the order of 2 mm may occur within
the zone of scil between the upper and lower invert levels of the
railway tunnel. Such orders of movement are unlikely to have any

effect upon this large diameter tunnel. -

5.4 ‘Effects on the Adjacent Structure and the Retained Frontage

The northern wall of the existing building has been underpinned
to about 13 m depth (+3.0 m 0.D. approx.) to transfer the buildim
loads to below the basement level of the adjacent National
Westminster Bank. This underpinning constitutes a rigid zone
beneath the edge of the proposed raft and, although expected
settlements are small, founéing directly upon the underpinning
could result in local distress of the raft concrete. It is,
therefore, recommended that the upper 200 mm to 250 mm of under-

pinning is remeoved and replaced with granular fill or hardcore.
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Thus, as settlement proceeds, the granular £ill will compact and
the underpinning will gradually transfer the edge stresses to

depth and avoid disturbance to the adjacent foundations.

During the removal of the existing building the stress relief

will result in slight heave of the foundation strata. This elastic
recovery will take place immediately and, at the centroid of the
building, could be of the order of 10 mm. Towards the edges and
corners of the building the elastic recovery will be considerably
less, of the order of a half to a quarter of this value. The
retaining walls and, in particular, the retained frontage would

be affected to an even lesser extent due to the restraining

pressures of the retained soil.

The foundation of the existing frontage on King William Street

and part of Nicholas Lane is no doubt bearing upon the Flood Plain
Gravel. Thé proposed raft will, therefore, have a very similar
founding level to that of this frontage. In plan the strip
footing of this existing wall is locally extended beneath each
pier position, as indicated on the Site Plan and therefore, the
raft would have to be constructed around these extensions. The
stresses resulting from the raft would, therefore, extend beneath
the foundation of the frontage and appreciably beyond. Thus,

the consolidation settlement induced beneath the raft will also be
experienced by this adjacent footing. The existing footing and
the new raft should settle at similax rates and could therefore

be tied in together to form a continuous foundation. Should it be

necessary to keep these foundations separate from one ancther, the



L 2187/TSR 13

- differential settlement between them is only likely to occur

\ ‘ * during construction, when elastic settlements take place beneath

w
S the raft. This differential movement is likely to be less than
.
# 5 mm and thus, for practical purposes can be ignored,

¥

; 5.5 Effect of The tests on selected samples of soil and ground water, indicate
b Sulphates y

5 that only low concentrations of sulphur trioxide are present.

?3 Therefore, in accordance with Class 1 of the enclosed Sulphate
L
o Classification Table, a normal mix of Ordinary Portland Cement may
L]

be used for all foundation concrete.
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£, CONTRACT
| & Location KING WILLIAM STREET/NICHOLAS LANE, LONDON, E.C.4 |BOREHOLE No: 4
. CLIENT Messxs. Swires REPORT No.: 2187/TSR
b Cons. Engs.: Bylander wWaddell Partnership
: Method of Boring Started. 17.2.82
Boring Cable Percussion 200 mm diameter - cased to 14.00 m Boring Finished: 20.2.82
GROUND WATER® Date 17.2.82 17.2.82 18.2.82
k. Water Strikes | Rate of Inflow: | Sealed off at: || Time 16.00 16.20 08.00
ist: 12.00; Seepage |Not sealed || Bfhole Depth 12.00 ©12.00 13.00
¥ 2nd : Casing Depth| 11,50 11.50 11.50
L 3rd: Water Leve! 12.00 11.90 11.90
o Remarks : Water added to borehole from 7.00 m to 11.30 m. Chiselling on claystone at
Q_ 13 m, 21.50 m, 34.00 m and 39.30 m for 4 hours.
r Scale: 20mm=1
i Samples Depth S.p.T. | eale: bmm=1m 0.D.=16 .601 l Description
v Ref. No. [Type (m) (N) |iepend | Depth n1
ki 11 0.20 |Ground floor reinforced concrete and hollow
: - brick
(a8 T
_ “‘ el Upper basement void
4 ]
o T
! =
O —
- 1
b — | 3.50
@s:—_— Upper basement floor ~ reinforced concrete
b 11 3.90
: - Lower basement void
=
& T
.| 6.60
‘: Lower basement floor - concrete
# - 7.00
R { 51 Dense to very dense sub-angular gravel with
P brown silty sand
. }?2}5 - ¥
L - [cpT 7.80 70* [
' 0880 | B 7.80 X
¥ XS
-  [CPT 8.80 36 g
0B81 | B 8.80 AN
K
i @t
\ , tl?{;:,
o - |CPT 9.80 104* @.:
K 0882 | g Q.80 e
= Key: U= Undisturbed
5=Buk Wembley Laboratories Limited @
i =

W = Watar



= CONTRACT BOREHOLE No.: 1
& Location KING WILLIAM STREET/NICHOLAS LANE, LONDON, E.C.4. Continuation Shest No: 1
. Remarks ; Water added to borehole from 7.00 m to 11.30 m. REPORT No.:
1 Chiselling on claystone at 13.00 m, 21.50 m. 2
: 187/TSR
: 34.00 m and 392.30 m for 4 hours /
: le: 20mm = _y
- Samples Depth S.P.T.| Scale: 20mm=tm 0.0.=1¢ 601 m Description
K, Ref. No. ! Type (m) (N) |Legend| Depth
. =
- E_ Dense to very dense sub-angular gravel with
o _ Ja- brown silty sand
o -~  [CPT 10.80 63 [
g |0883 I'B l0.80 -
1 11.30
i ogesd | g 11.35 — Stiff brown/orange mottled fissured clay
5 |os8s |u|11.35 - 11.80 —
H: |o8B6 |J 11.85 J-1] 12.00
3 osg7 | 12.15 = Stiff grey fissured clay

LTI

& 0888 U |12.50 - 12.95

|3 —

3 0B89 J 13,50 1

- §§
E T

" 0890 [ U | 14.40 - 14.45 ]
| 3

., |ogol |3 15.00

0892 | U |15,50 - 15,95

[RERNNRNARARARAT

Y ooz |a 16.50 =
1 ] mul
* |osoa |u|17.00 « 17.45 —
- iy
-=\. -
{0895 | g 18.00 —H
b My 9 e
0896 | U |18.50 - 18.95 =
3 :‘», “"""‘T-.—
~ —=11119.00
h» R Very stiff grey fissured clay with fregquent
N 0897 | J 19.50 "':-*“ fine sand partings
'y |o898 | v 20.00 - 20.45 =
" 1
0899 |J 21.00 T

' :!51
BEANEEE]

Key: U=Undisturbed ll o ! —‘
B =Bulk . Wembley Laboratories Limited (D

4= Jar
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CONTRACT BORELHOLE No.: 3
& Location XING WILLIAM STREET/NICHOLAS LANE, LONPON, E.C.4. Continuation Sheet No.: 2
Remarks : Chiselling on claystones at 13 m, 21,30 m, 34.0m REPORT No.: 2187/
and 39.30 m for 4 hours TSR
Samples Depth S.P.T.| Seale: 20mm=1m |, . _16.601 Description
Ref. No. | Type (m) {N)} |Legend[ Depth .

0200 | U | 22.00 - 22.45

0901 J 23.00

1

0902 | U | 23.50 -~ 23.95

0903 | J 24.50

T O O T

—

0904 | U | 25.00 - 25.45

0905 J 26.00

T

Q906 | U| 26.50 - 26.95

Ilt!ilillllll!!l{lililliIIII

0807 | 7 27.50

0908 | U} 28,00 ~ 28.45

0909 J 29.00

0910 | U | 29.50 - 29.95

I

T I T

0911 | J 30.50 — -

T

0912 | U| 31.00 - 31.45

ENARANR NN AN

Very stiff grey fissured clay with
frequent fine sand partings

0914 | g 32.00 |
_ YT
0915 | U | 32.50 - 32.95 AR 3
- .00
[ Very stiff grey fissured clay with

0916 | 3 33.50 Eg_ occasional fine sand partings
Key: U= Undisturbed ; ) l

B =Bulk . Wembley Laboratories Limited i@
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CONTRACT BOREHOLE No.: 1
& Location KING WILLIAM STREET/NICHOLAS LANE, LONDON, E.C.4. Continuation Sheet No.: 3
Remarks : Chiselling on claystones at 13 m, 21.50 m, 34.0m REPORY No.:
and 39.30 m for 4 hours 2187/TSR
Samples Depth S.p.7.| Scele: 20mm=1m |5 5 -36.601 m Description
Ref. No. | Type {m) (N) |Legend| Depth
- Very stiff grey fissured clay with
T occasional fine sand partings
0917 | U |34.50 - 34,95 H
0918 | J 35.50 =
0919 | U |36.00 ~ 36.45 —
0920 |J 37.00 — |
-
:F
0921 U | 37.50 - 37.95 -
0922 |J 38.50 —
0923 | U |39.00 - 39.45 —
0924 |J 40.00 ‘]
0925 40.50 ~ 40.95 —
0926 |J 41.00 _l ; 41.00
0913 | W {11.90)

)

L

, ’ EEIRNRERARRRRRINRERENANREININA

[T T L

[TT]

Key: U= Undisturbed

B=Bulk

!~ lar

Wembley Laboratories Limited Q)
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| CONTRACT BOREHOLE No.: =
& Location KING WILLIAM STREET/NICHOLAS LANE, LONDON, E.C.4. Continuation Sheet No.; 2
i‘ Remarks : Chiselling on claystones at 32.00 m and 36.50 m REPORT No.:
for 2 hours 2187/TSR
Samples Depth S p.T. | Scale: 20mm=1m -
i ‘i 0.D. Description
b Ref. No. | Type {(m) , (N) Depth T16.603m .
,,; Stiff becoming very stiff grey fissured
B N clay, occasionally becoming slightly silty
] 5
: {0018 |U|23.00 - 23.45
b |ools | o 24.00 i
3 i
N |
¥  loo20 |v|25.00 - 25.45
S
g (0021 |3 26.00 i
| S
G
%3 B
N |
i 0022 U|l27,00 - 27.45
‘:F _
N 23 28 28.00
;g 00 J -00 Very stiff grey fissured slightly silty
% clay with frequent fine sand partings
w F
i
0024 | U |29.00 - 29.45 |
X
™ 0025 | J 30.00 i
%.:'
\
Yy ;
i =
E}{‘ 0026 | U | 31.00 — 31.45
" -
N 0027 | J 32.00 ]
5 _ 32,50
N L Very stiff grey fissured clay with occasional
5 - discontinuous fine sand partings
k. |oo28 U |33.00 -~ 33.45 =
‘ —
S e |0029 | a 34.00 - - S
[ Key: U= Undisturbed T,
¥ B =Bulk | Wembley Laboratories Limited Q)
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CONTRACT KING WILLIAM STREET/NICHOLAS LANE, LONDON, E.C.4, | BOREHOLE No. 2

& Location Continuation Sheet No.: 3
Remarks : Chiselli L . ¢ 32.00 a REPORT No.:

se ng on Cilaystones & . m an
36.50 m for 2 hours 2187/TSR
Samples Depth S,P.T.| Scele: 0mm=1m |1 b 16.603m Description
Ref. No. | Type {(m) . {N) |[LlLegend| BDepth
-EE}:: Very stiff grey fissured clay with occasional
— discontinous fine sand partings
0030 | U{ 35,00 - 35,45 :+
0031 | J 36.00 —-
0032 37.00 - 37.45 — =]
"~ =1} 37.50

0033 37.50 _{;

.l 1 T I T

1

CLLL L L A L T T T T TT IO T T T

IEERIN N NARAR TR ARRRNRANNNEN

Key: U= Undisturbed |
B = Butk

J=Jar



&

CONTRACT

& Locstion KINRG WILLIAM STREET/NICHOLAS LANE, LONDON, E.C.4 | 3
M . Swires
CLIENT essxs W REFORT No.: 2187/75%
Cons. Engs.: Bylander Waddell Partnership
Method of cable percussion 200 mm diameter - cased to 11.50 m. Boring Started: 10.2.82
Boring Boring Finished: ¢ 5 g4
GROUND WATER ° Date 12.2.82
Water Strikes | Rate of Infiow: | Sealed off at: Time 08.00
1st: None cbserved B/hole Depth 32.00
2nd: Casing Depth 11.5%0
3rd : Water Leve! DRY
Remarks: wWater added to borehole from 7.05 m to 11.00 m. Chiselling on claystone
at 21.00 m, 28.90 m and 38.50 m for 3 hours
Samples Depth S.P.T. | Scale: 20mm=1m 0.0.=16.603m Description
Ref. No. {Type (m) (N) |Legend | Depth
@E 0.25 !Ground floor - reinforced concrete and hollow
— brick
E‘ Upper basement void
=
- 3.50
wi IR Upper basement floor - reinforced concrete
= - and hollow brick
E Lower basement void
=1
—
| 6.70
ggg—— Lower basement floor - concrete
O 7,05
v ’,;: Very dense sub-angular gravel with brown
- cpT 7.65 136+ ""22‘5“ silty sand, becoming c¢layey in parts
0833 | B 7.65 Yo
.5:
.5:
~ {CPT B.65 180* S 1
0834 |'B B.65 7
5t [
SHsy
=
- ferm 9.65 140% |2
0835 | B 9.65 O/‘T:
Key: U= Undisturbed | . .
Sh Wembley Laboratories Limited Q)



CONTRACT
& Location KING WILLIAM STREET/NICHOLAS LANE, LONDON, E.C.4,|BOREHOLE No:
CLIENT Messrs., Swires REPORT No.: 2187/TSR
Cons. Engs.: Bvlander Waddell Partnership
Met'hod of Cable Percussion 200 mm diameter - cased to 11.50 m. Borfng S}a.rted: 3.3.82
Boring Boring Finished: 5.3.82
GROUND WATER * Date | 4.3.82
Water Strikes | Rate of Inflow: | Sealed off at: Time 08.00
1st: None gbserved B/hole Depth| 200
2nd: Cesing Depth| 11.50
3rd : Water Level DRY
Remarks: Water added to borehole from 7.10 m to 10.90 m. Chiselling on claystones
at 32.00 m and 36.50 m for two hours.
: =1
Samples Depth S.P.T. | Scele: 20mm=1m D = ’ Description
Ref. No. [Type {(m) {N) |Legend | Depth 16.60311)]:
%32 0.35 | Ground floor - reinforced concrete
—] Upper basement void
1! 3.60
%I 4.00 Upper basement floor ~ reinforced concrete
— Lower basement void
E_.:...
:I'
- 6.70
H— - t
] “.10 Lower basement floor - concrete
T 12— Very dense sub-angular gravel with brown
Q.4 silty sand
-  CPT 7.65 225% I RT
0001 | B 7.65 f’O’:
9E]
- pT 8.65 125* 8§'5 ;
0002 B 8.65 ‘,C‘SE
<2 9.30
5"-'"'":L Dense brown medium sand with occasional
-3 CPT, ggo 43 é__?: pebbles
0003 | ® -50 U 10,00
Key: U= Undisturbed .
B =Buk Wembley Laboratories Limited @
¢ VAreans |



CONTRACT

BOREHOLE No.: 2

& Location KING WILLIAM STREET/NICHOLAS LANE, LONDON, E.C.4. Continuation Sheet No.:
: REPORT No.:
Remarks Water added to borehole from 7.10 m to 10.90 m ORT No 2187/7SR
Chiselling on claystones at 32.00 m and 36.50 m
for 2 hours _
Samples Depth S.P.T.| Scele: 20mm=1m 0D = Description
Ref. No.] Type < (m) . {N) |Legend| Depth 16.603m
@-'— Very dense sub-angular gravel with brown
O‘%—— silty sand
[ <5 )
- CPT 10.80 60 S .:'_' 10.90 .
0004 | B 10.80 e Stiff brown/grey fissured clay
0005 J 11.00 3
0006 11,20 - 11.65 -1 1 60
\— [ Stiff becoming very stiff grey fissured
0007 J 12.00 1 clay, occasionally becoming slightly silty
0008 | U | 13.00 - 13.45 — |
0009 | J 14.00 —
0C10 U] 15.00 - 15.45 _:'“
0011 | J 16.00 T
0012 | U | 17.00 - 17.45 —
0013 | J 18.00 x|
0014 | U | 19.00 - 19.45 —
0015 J 20.00 E_
0016 | U| 21.00 - 21.45 -y
o017 | g 22.00 = g o
Key: U= Undisturbed . : !
B =Bulk Wembley Laboratories Limited - CD



CONTRACT KIN - BOREHOLE No.: 3
& Locstion ING WILLIAM STREET/NICHOLAS LANE, LONDON, E.C.4. Continuation Sheet No.; ]
Remarks ; Water added to borehole from 7.05 m to 11.00 m. REPORT No.: 2187/TSR
Chiselling on claystones at 21.00 m, 2B.90 m and
38.50 m for 3 hours
Samples Depth S.p.T.| Scele: 20mm=1m 0.0.7¢ 03 Description

Ref. Nb. | Type {m) - (N) [Legend| Depth . I

. g: JE Very dense sub-angular gravel with brown
L 10..65 Lo8* 6&:5_ silty sand, becoming clayey in parts
0836 | B 10.65 YA

9— 11.00
0B37 | J 11.20 ——E S5tiff brown/orange mottled fissured clay
i with traces of fine sand
0838 11.40 - 11.85 =N 11.70
-~ Stiff rapidly becoming very stiff, grey
0839 12.00 - fissured clay
0840 |U {13.00 - 13.45 —]
0841 |J 14,00 1
0842 |U |14.50 - 14.95 —
0843 |3 15.50 —
0844 |U }16.00 - 16,45 -
0845 |3 17.00 ]
0846 |U {17.50 - 17.95 —
0847 |J 18.50 E
—

0848 U |19.00 - 19.45 -
0849 |{J 20.00 —
0850 U [20.50 - 20.95 -
o851 |J 21,50 1

Key: U =Undisturbed
B =Bulk
J == tar

Wembley Laboratories Limited :Q)




CUNITHRALY . BOREHOLE No.: 3
& Location KING WILLIAM STREET/NICHOLAS LANE, LONDON, E.C.4. Continvaton Sheet No.: 2
Remarks : Chiselling on claystones at 21.00 m, 28.90 m, REPORT NO':2187/TSR
and 3B.50 m for 3 hours
Samples Depth §.P.T.| Scale: 20mm=1m 0.0.5¢ 603 m Description
Ref. Na. | Type (m) {N) |Legend| Depth .
0852 |Uu |22.00 - 22.45 E Stiff rapidly becoming very stiff, grey
.y fissured clay
0853 | J 23.00 i
0854 U | 23.50 ~ 23.95 -\
. =
0855 | J 24.50 E,.
0856 | U| 25.00 - 25.45 =1
—— | 26.00
J 26.00 :
0857 SR - Very stiff grey fissured clay with
] frequent fine sand partings; becoming
- slightly silty in parts
0858 | U| 26.50 - 26.95 ]
0859 |J 27.50 -4
0B60 2B.50 - 28.95 —
0861 29.00 e
-
=T
0862 | U | 30.00 - 30.45 =
0863 |J 31.00 —
oBed | U | 31.50 - 31.95 -
 _-—
0B65 | J 32.50 —
—
0B6& | U | 33,00 - 33.45 ]
0867 |3 34.00 -

Key: U= Undisturbed

B =Bulk

J=Jar

Wembley Laboratories Limited



CONIRACU] BOREROULL No.:
& Location KING WILLIAM STREET/NICHOLAS LANE, LONDON, E.C.4. Continuation Sheet No.; 3
Remarks : : REPORT No.:
' Chiselling on claystones at 21.00 m. 28.90 m and 2187/TSR
38.5 m for 3 hours
Samples Depth §.p.T.| Scale: 20mm=1m 0.D.=16.603m Description
Ref. No. [ Type (m) {(N) |[Legend; Depth .
""" E Very stiff grey fissured clay with frequent
1. fine sand partings; becoming slightly silty
0868 | U |34.50 -~ 34.95 B in parts
— | 35.00
] Very stiff grey fissured clay with occasional
0869 | J 35,50 — fine sand partings
0870 |U [36.00 - 36.45 =
0871 |g 37.00 |
0oB72 U |37.50 - 37,95 -
0873 | 38.50 —
0874 | U |39.00 - 39.45 ]
0875 | J 40.00 1 -40.00
- Hard grey fissured slightly silty clay with
:|” frequent fine sand partings
0876 | U |40.50 - 40,95 =
0877 | J 41.50 —
0878 | U | 42.00 - 42.45 “31 42.50
0B79 J 42 .50 -
—
-
=1
Key: U= Undisturbed ] . . . |
B=Bulc Wembley Laboratories Limited | Q)




B CONTRACT ,
& Location KING WILLIAM STREET/NICHOLAS LANE, LONDON, E.c.4 |BOREHOLE No:
CLIENT Messrs. Swires REPORT No.: 2187/TsR
—LCons. Engs.: Bylander Waddell Partnership
Method of . Boring Started:  24,2.82
Boring Cable Percussion 200 m diameter - cased to 11.50 m. Boring Finished: 1,3,82
" GROUND WATER " Pate | 1.3.82 1.3.82 1.3.82
- Water Strikes | Rate of Infiow: | Sealed off at: Time 08.00 17,00 17.20
n{‘A Ist:  None Jobserved B/hole Depth|  §G .00 10.50 10.50
. 2nd: Casing Depthl 11,50 10.50 10.50
! 3rd: Water Leve! DRY 10.45 10.45
Remarks : Water added to borehole from 7.00 m to 11.20 m. Chiselling on
g claystones at 20.0 m and 36.50 m for 2 hours
i
’ le: 20mm= 1
Samples . Depth S.P.T. | Scole: 20mm=1m |\ _ 16.60 m Description
) Refl. No. {Type {m) {N) liLegend | Depth .
b XXX [ 0.20 | Ground floor - reinforced concrete and
} - hollow brick
fiv .S
3 E
"y E_ Upper basement void
¥ -
- ]
Y 1
X =
i —
: ;‘:55\-3 *':'-
N =iy
b ].3:50
S0 — Upper basement floor ~ reinforced concrete
— | 4.05
. 1 Lower basement void
% -
% -
] :}"
Ty -
! my
-.\ E—
i - '
: —t| 6.60
%: Lower basement floor - concrete
l\_r‘\ > - 7.00
t CZB"{: Very dense sub-angular gravel with brown
A - EPT  7.65 104* |5 silty sand
g 0927 | B 7.65 fetm
N Te
\ 25
=
5 N 8.65 140+ |2
' 0928 | B 8.65 ?:
| | GE
- [EPT 9.80 120* CZ —
0929 | B 9.80 _'éb -

) Key: U= Undisturbed ] ] ]
;?.“ B=Bulk Wembley Laboratories Limited Q)

WS WA fne s




od

IR,

.-

s

e

bR T

CONTRACT BOREHOLE No.: 4
& Location KING WILLIAM STREET/NICHOLAS LANE, LONDON, E.C.4 Continuation Sheet No.:
Remarks ; REPORT Ne.
Water added to borehole from 7.00 m to 11.20 m. 2187/TSk
Chiselling on claystones at 20 m and 36.50 m for 2
ours
Samples Depth S.P.T.| Scale: 20mm=1m 0.D.= 16 6om Description
Ref. No. | Type {m} (N} |Legend| Depth :
..:Z Very dense sub-angular gravel with brown
jos d
- ke 10.80 35 T silty san
0930 | B 10.80 -
9 T~ 11.20
0931 1J 11.30 — Stiff to very stiff brown/orange mottled
=T fi 4 ightl i 1
0932 {ul|11.40 - 11.85% = issured slightly silty clay
0933 J 11.87 1 11.90 .
0934 12.20 E“ Very stiff grey fissured clay .
0935 13.40 - 13.85 =
0936 14.00 -
0937 {U |15.00 ~ 15.45 =]
=
0938 |J 16.00 -
0939 |u [17.00 - 17.45 — |
0940 |J 18.00 1 |
0941 |U |19.00 - 19.45 —
0942 |J 20,00 =
0943 |U |21.00 - 21.45 —E
0944 |J 22.00 ——

J=Jar

Key: U= Undisturbed
B =Bulk

Wembley Laboratories Limited {])
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0245 [ U | 23.00 - 23.45

0946 || ° 24.00

AEERRERNRNRTRNRRDARDIRE

0947 | U | 25.00 - 25.45

ERRNRRARNRRRRERIRRNRRRRIRRN

0948 | J 26.00 1

0949 | U | 27.00 ~ 27.45 -~ 27.30
P o

0950 | J 27.50 X 27.60
X

silty in parts

0951 | U | 29.00 - 29.45

0952 J 30,00

[T ]

T

0953 U} 31.00 - 31.45

1

HInNNam

09254 J 32.00

0955 | U 33,00 -~ 33.45

AIBNRA R AR

CONTRACT 4 1NG WILLIAM STREET/NICHOLAS LANE, LONDON, E.C.4, | BOREHOLE No: 4

B Location Conunuation Sheet No.: 2

Remarks : Chiselling on claystones at 20,00 m and 36.50 m REPORT No.: 2187 /TSR
for 2 hours

Samples Depth S.P.T.| Scale: 20mm=1m 0.0.46.60 n Description

Ref. No. | Type {m) .. {N} |Legend| Depth *

Very stiff grey fissured clay

"very stiff” grey clayey sandy silt

Very stiff grey fissured clay with frequent
fine sand partings; becoming slightly

0956 J 34.00
Key: U=Undisturbed . ]
8 =Bulk . Wembley Laboratories Limited gﬂ)



CONTRACT

BOREHOLE No.: 4

T

N

EERNSRAREIRRNITANRLARRRNENIY

T

& Location KING WILLIAM STREET/NICHOLAS LANE, LONDON, E.C.4. | Continustion Sheet No.: 3
Remarks : .
Chiselling on claystones at 20.00 m and 36.50 m REPORT No.:
2187/TSR
. for 2 hours
le: 20 =1
Samples Depth S.P.T. | Scale: 20mm=1m 0.D.=,, 6 Description
Ref. No. | Type {m) . (N) |Legend| Depth .60
7
- Very stiff grey fissured clay with fregquent
=i fine sand partings; becoming slightly
- silty in parts
0957 | U | 35.00 - 35.45 e B
== 135,50
N Ve stiff grey fissured cla
0958 |3 36.00 = ry _ Y y
0959 | 0 | 37.00 - 37.45 E
5_
0960 | J 38.00 =
0961 | U |39.00 - 39.45 —
0962 |J 40.00 :éﬁZEE 40.00
— Hard grey fissured silty clay with fine
] sand partings, becoming frequent with
T depth
0963 |U |41.00 - 41.45 =l
-

0964 |J 42.00
0965 U [43.00 - 43.45
0966 |J 44.00
0967 (U [45.00 - 45.45
0968 | J 46.00
Key: U= Undisturbed |

B = Bulk |

J=Jar i

Wemb
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ey Laboratories Limited }@



CONTRACT BOREHOLE No.:
& Locsation KING WILLIAM STREET/NICHOLAS LANE, LONDON, E.C.4.| Continuation Sheet No.: 4
Remarks : REPORT No.:
2187/TsR
Scale: 20 =1
Samples Depth S.P.7.| Scale: 20mm=1m 0.0.= 16 60m Description
Re!. No.|Type {m) . {N) |Legend| Depth

0969 11U |47.00 - 47.45

0970 | J

0971 [ U | 49.50 ~ 49,95

0972
0973

=y

48.00

50.00
{10.45)

I!illiillli!ll[illli[lHHlllIl

50,00

SRIRAREER AN ERRNER A RERNANEN]

]

T T

=

T

LU O T T T T AT T

il

Hard grey fissured silty clay with fine
sand partings, becoming frequent with depth

Key: U= Undisturbed

B=Bulk
J=Jdar

—
Wembley Laboratories Limited ;GD



“* ;UL‘;':;;;' KING WILLIAM STREET/N1CHOLAS LANE, LONDON, E.C.4. l heEFURT o 5189 /TSR
4 STANDARD PENETRATION TEST RESULTS
i " Depth et Spoon .
aﬁ..‘ s:;:n of K Blows for sach successive 76 mm. penetration ?:::’l Bll.o':v?al:g
€
|\ BokEHpLE| Neat
| g 750 c s |w | u | /5| 20] - - - | 70 No
z £ 5o C / 2 7 4 £ /10 /0 /2 2./0 No
e
gﬁ? 950 | ¢ L | /7 | 35 - - - - &§-90 | Ne
K| 1050 c s la- |y | rs|t6 |ss8| = | — |tooo | Mo
»
=Y
!i Bozcwore | No
’ 7.50 c /6 | 37 2845 - | - — —{ — 1 73 | N0
\ _
E} 8 S0 C o | 27 || 35 -~ —_ — - — 320 Neo
IES 9 -0 C 2 5 8 10 1ol 14 tS | 1S | 930 Ne
‘ (0-50 c 3 é /12 ¥4 (9 17 | /4 q | tofo | No
ks
" Bokewes s | Mo 3
l}u 750 c 12 | 26 || 42 - -~ | - -1 - 73 | No
s, 850 c /2 | 35 |[Bofonnl — - - —_— ] - 820 No
b‘ 750 c g ’2 25 2.%40-.. - - ~ - 9-20 Mo
ﬁ'\-; (o050 c /1 25 | 29 | as - — — | = ] roere No
| Besesere | Mos
‘ 750 o e /7 35 — - - —_ = 7-30 No
w & 5o c s 3 o/ — - - - — | &20 No
- E 9-So C 10 /5 ra | 24 34 - - - 9. ko No
i fo-So c 7 re fo & 9 5 3 9 DRY -
@,’x g Wembley Laboratories Limited '@
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2187/TsR

HORIZONTAL COREHOLE RECORDS

Horizontal coreholes of 75 mm diameter carried out on
18th, 19th and 22nd February, 1982 using electrically
powered diamond drilling equipment.

LOWER BASEMENT LEVEL

COREHOLE Al

Om - 0.210m Brickwork.
0.210m - 0.235 n Bitumen waterproofing layer. ’
0.235 m - 0.610 m Weak uncompacted concrete with brick and flint
aggregate and numerous air voids.
0.610 m - 0.700 m Very weak poorly cemented concrete - fragmenting

rapidly during drilling.

Remarks: Further progress not possible due to fragmentation of
weak concrete.

COREHOLE Bl

Om - 0.930m Brickwork,
0.930 m -~ 0.950m Bitumen sealing laver.
Beyond 0.050 m Gravel with brown sand.

COREHOLE C1

Om ~ 0.907 m Brickwork.
0.907 m -~ 0.930m Bitumen sealing layer.

Beyond 0.930 m Gravel with brown Sand.

COREHOLE D1

Om - 0.820m Brickwork.
0.820m =~ 0.840 m Bitumen sealing laver.
Beyond 0.840 n Very weak poorly cemented concrete.

Remarks: Further progress not possible due to fragmentation of
weak concrete.



2187/TSR

COREHOLE EI1

Om

0.810 m

0.810 m

0.835 m

Beyond 0.835 m

Remarks:

Brickwork.

Bitumen sealing layer.

Very weak poorly cemented concrete, fragmenting

during drilling.

Further drilling not possible dﬁe to fragmentation of
weak concrete.

- e

COREHOLE F1

Om - 0.030m Cement rendering.
0.030 m -~ 0.760 m Brickwork.,
0.760m - 0.780 m Bitumen sealing layer.

Beyond 0.780 m Very weak poorly cemented concrete.

Remarks: Further drilling not possible due to fragmentation of
weak concrete.

UPPER BASEMENT LEVEL

COREHQOLE A2
Om - 0.02 m Rendering.
0.02m -~ 0.450m Brickwork.

Beyond 0.450 m Clay and chalk fill with stones,

COREHOLE B2
Cm ~ 0.400 m Brickwork.

Beyond 0,400 m Clay and chalk fill with stones.

LCOREHOLE C2
Om - 0.03nm Rendering.
0.03m - 0.400m Brickwork.

Beyond 0.400 m Heavy timbering.

Remarks: Further drilling not possible in wood.



2187/TSR

COREHOLE D2

Om - 0.0l m Rendering.
0.01m - 0.720m  Brickwork.
0.720m -~ 0.740m Bitumen sealing layer.
0.740m - 1.0l m Mass concrete fill with bricks.
1.00lm -~ 1.10m Very weak mass concrete fill with bricks -
fragmenting during drilling.
Beyond 1.10 m Stones - possibly gravel.

COREHOLE E2

Beyond 1.900 m Black clay fill.

REMARKS:

Om - 0.05m Ceramic tile.
0.05m - 0.40m Brickwork.
Beycnd 0.40 m Clay fill with abundant brick fragments and stones.
COREHOLE F2
Om - 0.005m Ceramic wall tile,.
0.005m - 0.730m Brickwork.
0.730 m - 0.750 mn Bitumen sealing layer.
0.750 m - 1.700 m Strong compacted concrete.
1,700 m - 1,900 m Brickwork.

Ground water was not observed

in any corehole.



NOILN8IYLSIA 3Z1S 37Di1HVYd
©Q1IRI 4 _w>2.w uoHoelg pues uofaely WS UoHDRL4
$6i4Q0D p-— B - AR
#5007 _ wiipaw _ auly e51907) ~ winpay _ auld 25i809) g whpay auly L.
{swiw) 321$ 371011HYd
ot ot $ 4 b9 12 0 900 00 100 900°0 200°0 100-0
’ ] em e bR, AU, — 0
. Q\l..-ll.ll;
- . [ Y I O O O WEE L oSN I R A U A [ A . U
._Iv\\t.-l.‘
. et T S . e - NSRRI I IV A IS O 'S — 0}
‘\
- - tot - - - 0z
- - N U SN SR [ TP 5 PR AR QM
u— - o = — B PRSI E—— W S - I,- e
- e Lt - — oF
49 _— .wil o _
i Pl
ARl i T
SR SV A NI B m - i AL ; SETE
; _q i %
RS S ST S’ M 15 0 R A : - 0
i L
f I T T 171 —l M. - T CrUUTUTrTTTTTTTTMYTT 1 it t
Y S S \ lr* Mri.‘ ] 1L o oL ‘pues L37TS UMOIQ
S / : m Y3ia Toaexb zeTnbue-gng
pras e L3 ﬂ - Il.ﬁ ——— - - o -_ WU S S SN SN S S —— S T SR, '
s i " _ [UDNDIISE(] |enSiA
08T — Lt b e — e - 08 -
rr \. T B
06 b1 / T T - 106 08°L 0880 | I
|
I B
Qb T T 1 T 1 T T 7T T I T — T 1 T T | ] [ ool w ‘0 "ON
F £ T &b & SL0 590 sT0 mﬂw.om L0} Pl B8 ST 9t IS UL 001 0S) 00T 00f m i [4 t 4 N
(sul) 321S INLYIAY  SLED  98LD ! HIGWNN 3AIIS "S'd ; (03sfwid}
1 T 1 I T _ R A S T T ALIDOT3A 'ONIILIZS 907 Hidag didwes | ejoyaiog
_wMigy g 8T DT 1 0b €9 § SEE T wwgp) wigde STy o0f IiL 0S) £ .
*$rOE NOANOT dSL/L812 TON 1HO43H
‘AN SVIOHDIN/IZAYLS WYITIIM ONIM L1OVHINGD
—— e e e e e - .1
- R L - S e v e - L e - e o

Limited

Wembley Laborataor



NOILNGIY1SIQ 3ZIS 31011Hvd

ted

UONIIS (AR . ‘ uoHIely pues uonoed WS uonoesg
£319907 R Aejg
5007 _ wnigay _r suyy 51200 _ whipap b Bl 51800 — wnpaw BuL4
(Swiw) 3218 31D1LHVd
T 0T 04 9 4 b9 70 0 900 700 0o 9000 2000 1000
( L e T e I ko 9 S G 90K
L
_— 4.-}- . — [UUR T I T N .I.I.I.\I..\O.Io.ll“uc [N S TR S VUV RS SR W P -
0 B Rt o S T m ; {4 \ e B O 0 O S - ol
IV RS 1 I I N S S i Y IO A b
T N
2_ 7o - iﬂ-w.t S & s —t (14
~ B S S S gy« N
M i [e
oy Fq
ot TET bt et <t b ot
! [ \
SEg IS8 1O O R O n i 1
| L~*
o ‘- \.N e =14 e ot
M -
L _lk\
T Vg , - 1T
05 ; ] N o R | -+ — 1} : - 0s
SRR Y A N R o RS . HINIS
._ﬁ mﬂ o I “ M i %
[ 2 e B T 1 - * - : w H m 11 - 2l g T 0?
e vl 3 \ ‘“. : _ u t “ i
W..J ﬂ ! \ T _514_- T - i e - ! pues L37Ts AT3IybTIS umoxq
0L —-mr e _ —— S0 WU T SOV SO D B S S ; oL Y34 Taaexb aeinbue-gng
IR \ i : : RN
i q . B e SRt IR - - R e e ol o0 2 B e
s kﬁ . :\ _ @f luondi0sa(] (BNSIA
08: 1 oy R o T R e - — e - 08 ———r
i
S F — S S ) (RS UL J— .
. _ i
S 1T / - 04 08°L £€80] ¢
o \~\ .
1 e it T T T 1 T T T 1 I I P T T T ] T 201 w o .
Pt TSI} oS00 0 ST STNO; L0 vh 8 ST 9E TS TLOOK 0SHOOZ OOE | t £ ’ N N
(Su) 3ZIS IYNIHIAY _ SIE0 9810 ! HIBWNN IA3IS S8 ; (0ss/wo)
I T T T ™11 T T L _ ALIDOTIA ONIILLIS D07 wdag iduweg | sjoyaiog
L T BL 0T ¥ Ob €9 S SEE_ T wwgly wriggy STy 00F TLZ  OS) £9
dSL/L8TT  TON LHO43H
o CANVT SYTOHDIN/LEIULS WYITIIM ONIM LOVHLINOD

. ST T T e TETT e

)

imi

L

Wembley Laboratories




NOILN8IY1SIa 3ZIS 310118vd

UOORI4 BARID

uonoRig pues

uONDEBI§ WS

uonIBIy
$3/GG0D ey - i T
apiee) whipayy H_V suilg 8$1800 _ whpa auly 8518020 wHpain aul§
(Swuw) 3215 371Di1HVYd
[1}4 ot I 4 P90 10 0 900 08 100 9000 2000 1000 o
SO AL S, il
| —
S S SO A N I 1L i SR 1N 1 O O S e | e
S J - —— T R et S - \\. - L L 0
Lo ! o oy
—_ q-l| e — w Sy = \ N —— — -1 Y NP P S
| R o
Mﬁ dey e - o - - —— — —iot
l._vlJrn- .\\a.\ S0 (VU SRV ISR, X I 1 U ) N ! U A Y N B
: i
B T I = B = - of
/] i
; 0 1S O AN S DR B i i
S0 5 T Y ) RS P RRPA) 5 I8 S - oy
) s S Dy
R i
m } . . I 0
' 1
- 1L N HINIA
i %
et \ 11 w oL N —_— et oy
m P :
f i T I.Mi- ! i T
,. L . 140 ~ ,. oL ‘pueRs UMOIg
! yaTM Toaexb zeTnbue-gag
“ y _ : HoRdns3g (eASIA
T -t -+ e ! - 08 :
PT T T T -
06, it T B i 08°L LZ60) ¥
_-m a O P
A "
oot i T T T T T ] T T T T 1 1 T 1 1 T =1 1 1 ! I w ‘ON "ON
# € T SV )V S0 SO ST0 0 STNO L0k b ) ST 9E TS TLOOL OSH0OZ 0OC: ) 4 £ 4
(su) 32IS IUNLHI4Y  SLE0 BELO ! HIAWAN 3A3S 'S8 ! {o8s/w2)
1 1 1 1 I — T T T 1 1T 1 1 — ALIDOT3A ONITLLIS DO waeq sduies | eoy3iog
| wwgs s 8 07 ¢ O €9 § SE'E T wwglj wriggy STy 00E TIT 051 1) o —_ I
¥SL/LB1Z vON 18043
“$*D*E ‘ENVT SYIOHOIN/LITULS WYITIIM ONIX LIVHINOD
- &l SR T ™ n Twae T FTTEET .m..%m e 3 TEET CTERT 6w s e T T

Limited

Wembley Laboratories



CONTRACT  y1ng w

ILLIAM STREET/NICHOLAS LANE, LONDON, E.C.4.

REPORT No.: 2187/TSR

& Location
TRIAXIAL COMPRESSION
Borahole Depth Test ~} Lateral | Compr. Bulk Water Cohesi Angle of
Lode | Pressure | Strength | Density | Content BSI:H‘\ Friction Remarks
No. kN/m? | kN/m? | kgim® % KN/ egrees
200 275 1950 | 28.6
1 11.35 11.80¢ 38 uj 300 295 1900 {30.5 140 0
450 285 1950 | 29.8
200 225 1960 | 27.5 -
12.50 12,95 38 0} 300 245 1940 | 27.4 125 0
450 285 1950 | 28.0 '
200 310 1980 | 25.6
14.00 14.45 38 yj 300 335 2000 | 26.2 165 0
450 340 1950 | 26.1
200 285 1970 | 26.3
15.50 15.98 38 u| 300 300 1970 | 25.9 140 0
450 255 1970 | 26.3
200 275 1950 | 25,5
17.00 17.45% 38 u| 300 620 1970 1 25.7 235 0
450 515 2020 | 24.7
200 185 1970 | 27.6
18.50 18.95 38 yj 300 230 1970 | 27.5 115 8]
450 270 1980 | 27.4
450 265 1970 | 25.2
20.00 20.43 38 u| 600 450 1970 | 25.1 195 0
750 450 1960 | 25.7
450 460 1940 | 27.2
22.00 22.49 38 U] 00 555 1930 | 27.7 245 0
750 450 1950 | 26.8
450 730 1980 | 25.4
23.50 23.99 38 U 600 gio 1950 | 26.3 390 0
750 810 1930} 26.0
450 495 1970 } 27.2
25.00 25.45 38 U 600 565 1950 | 27.0 285 0
750 640 1930 | 27.3
450 755 1960 | 25.9
26.50 26,95 38 U] 600 640 2000 | 22.3 290 0
750 350 1900 | 26.3
28.50 28.4Y4 102 U| 600 670 2020 | 23.1 335 0
450 715 1900 | 23.7
29.50 29.95 38 U} 600 485 1970 | 24.7 335 0
750 805 2000 | 23.4
31.00 31.45 102 uf e50 645 2050t 23.4 320 0
Tent ) U = undrained - l
Code: M= multistage Wembley Laboratories Limited |(])
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CONTRACT

REPORT No.:

7/TSR
& Location KING WILLIAM STREET/NICHOLAS LANE, LONDON, E.C.4. 2187/
TRIAXIAL COMPRESSION
Borehole Depth Test | Latera! | Compr, 8ulk Water Cohesi Angle of
Code | Pressure | Strength | Density | Content ”':" Friction Remarks
No. kN/m? | «N/m? | kg/m? % kN/M™ | egrees
450 675 1850 |22.6
1 32.50 32.95 38 U 335 Y]
750 660 1950 123.3
Specimen failed along
34.50 34.95 38 yg| 750 355 1890 (24.3 175 iy fissure - 2 specimens
water softened
36.00 - 36.45] 102 u| 750 485 | 2010 [25.0 240 0
450 445 19210 |26.2 :
37.50 37.95/ 38 u| 600 550 1940 |26.2 270 0
750 620 1910 [25.9
39.00 39.45] 102 u| 800 310 1940 (26.3 155 0
40.50 - 40.95{102 ul 850 | 320 | 1850 [28.8 || 160 | © :Z’::Ple contaminated witl
200 225 1930 {27.9
2 11.20 11.65] 38 U] 300 265 1890 |28B.6 140 Y]
450 350 1890 |28.8
‘ 200 240 1910 [27.9
13.00 13.45) 38 vl 300 250 1930 {28.5 130 0
450 285 1960 27.3
200 235 1930 126.7
15.00 15.45| 38 uy| 300 360 1960 [26.4 150 0
450 315 1950 | 25.8
200 195 1960 |26.1
17.00 17.45] 38 U} 300 325 1960 |1 26.6 150 0
450 3495 1960 125.7
200 385 1930 126.9
19.00 19.45/ 38 U} 300 410 1930 {27.3 150 0
450 345 1960 | 27.0
450 460 2000 |25.5
21.00 21.45) 38 U} 600 590 1900 |25.2 290 0
750 620 1940 [25.8
450 345 1900 (27.2
23.00 23.45| 38 U© 175 Y]
750 360 1950 |27.5
450 310 1870 [26.8
25.00 25.45) 3B Ui 600 325 iB870 [26.9 150 0
750 280 1870 27.2
Test U = undrained - - -
Code: M~ multistage Wembley Laboratories Limited m




& CONTRACT KING WILLIAM STREET/NICHOLAS LANE, LONDON, E.C.4. |REPORTNo.: 21g87/7sr

4 & Location
TRIAXIAL COMPRESSION
) Borehale Depth Test ~i Lateral | Compr. Bulk Water Cohest Angle of
L - Cods [ Pressure | Strength | Density | Content m:" Friction Remarks
‘g‘_ No. m kN/m? | kN/m® kglm3 % kN/m degrees
E | 450 | 635 | 1940 | 26.1
, 2 |27.00 - 27.45| 38 U| 600 485 | 1860 | 26.7 1 270 0
“ 750 490 | 1910 | 26.9
| 29.00 - 29.45|102 u] 600 565 | 2000 | 24.4| 280 0
) 450 | 990 | 2000 | 22.3
b 31.00 - 31.45| 38 Ul 600 730 | 2000 | 21.8 400 0
hi : 750 | 675 | 2000 | 19.6
I 33.00 - 33.45|102 u| 700 460 | 2000 | 23.7| 230 0
; 450 | 375 | 1900 | 26.1
-i} 35.00 - 35.45/ 38 U| 600 460 | 1240 | 26.4| 190 0
750 305 | 1910 | 26.2
-
‘ 37.00 - 37.45(102 u| 750 460 | 1990 | 24.8 | 230 0
)
&3 200 | 365 | 1960 | 28.2
. 3 [11.40 - 11.85] 38 u| 300 365 | 1950 | 28.4| 155 0
“ 450 195 | 1930 | 28.7
L 200 | 485 | 1970 | 26.4
13.00 ~ 13.45 38 ©u| 300 560 | 2040 | 26.1 ] 245 0
. . 450 430 | 1960 | 24.4
b 200 | 355 | 1940 | 26.5
A 14.50 -~ 14.95| 38 v 300 365 | 1890 | 26.1| 210 0
* 450 525 | 1910 | 26.5
Ty 200 320 | 1950 | 25.4
¥ 16.00 - 16.45 38 u| 300 345 | 1940 | 24.9§ 190 0
N 450 470 | 1940 | 25.0
3 200 185 | 1930 | 26.4
L 17.50 - 17.95/ 38 vl 300 365 | 1950 | 26.2) 170 0
i 450 475 | 1950 | 26.1
o 200 455 | 1930 | 27.1
- 19.00 - 19.45| 38 ul| 300 490 | 1960 | 26.8| 230 0
x 450 430 | 1930 | 27.3
&
: 450 265 | 1930 | 27.7
20.50 - 20.95] 38 U| 600 390 | 1960 | 25.8( 175 0
750 385 | 1950 | 25.8
kS
3 450 495 | 1950 | 26.7
. 22.00 - 22.45| 38 Ul 600 490 | 1950 | 25.8| 245 0
> - 750 480 | 1950 | 26.8
[
: 450 445 | 1970 | 25,7
- 23.50 - 23.95( 38 u| 600 465 | 1970 | 26.4( 230 0
% 750 480 | 1980 | 25.2

Test U = undrained

?§ Cods: M~ multistage Wembley Laboratories Limited 'CD




HErURT Nou.

ko . KING WILLIAM STREET/NICHOLAS LANE, LONDCN, E.C.4. 2187/TSR
3% & Location
o
i TRIAXIAL COMPRESSION
1;1}‘ Boreholy Depth Test .| Lateral | Compr, Bulk Water Cohesi lAngle of
Code | Pressurs | Strength | Demsity | Content esion Friction Remarks
No. m ' 2 2 3 kN/m?
kN/m kiN/m kg/m % degrees

450 5858 1960 | 26.4
25.00 - 25.45] 38 v 600 705 1930 | 26.8 335 0
750 710 1970 | 26.2

450 655 1950 | 25.1
26.50 - 26.95| 38 U | 600 725 1950 | 24.3 360 0
: 750 775 1950 | 24.2

Zy" @ "

23.50 - 28.95{102 U] 600 670 | 1970 | 23.4 | 335 0

=

450 | s25 | 2000 | 25.1
30.00 - 30.45| 38 u| 600 | 410 {1950 | 23.3) 245 | o
750 | 545 | 2000 | 21.3

=

450 585 1970 | 23.9
31.50 ~ 31.95| 38 U| 600 525 2000 | 21.9 290 0
750 625 1960  24.8

T

33.00 - 33.45/102 u{ 700 550 | 2000 | 24.4f 275 0

450 365 | 1930 | 25.5
34.50 - 34.95| 38 u| 600 465 1960 | 23.2 | 215 0
750 450 1950 | 23.1

v B

I
et

.

450 605 | 1950 | 25.0
36.00 - 36.45] 38 U 305 0
750 625 1900 | 25.2

37.50 - 37.95/102 U | 750 680 1960 | 27.4 340 0

450 370 | 1880 | 29.0
39.00 - 39.45{ 38 U] 600 405 | 1880 | 25.2§ 215 0
750 510 | 1890 | 26.6 [ -

450 780 | 1950 | 22.7
40.50 ~ 40.95{ 38 u{ 600 665 1960 | 25.7 || 360 0
750 730 1940 | 25.2

N Wt L

<

42.00 ~ 42.45(102 u| 850 [1070 | 2050 { 21.7] s35 0

200 325 | 1970 | 27.0
4 (11,40 - 11.85[ 38 u| 300 400 | 1900 | 27.3 185 0
450 375 | 1930 | 27.0

3

200 365 1950 | 26.1
13,40 ~ 13.85) 38 u| 300 435 | 2010 | 25.2 185 0
450 295 | 2000

-

N
ut
.

-

200 | 440 | 2000 | 24.4 .
15.00 ~ 15.45{ 38 u| 300 | 430 | 2010 | 24.9] 225 | o
) 450 | 470 | 1970 | 24.2

’ *:}g Teet U = undrained

? Code: M = multistage Wembley Laboratories Limited ,@




REPORT No.: 2187/TSR

o KING WILLIAM STREET/NICHOLAS LANE, LONDON, E.C.4.
& lLocation
TRIAXIAL COMPRESSION
Borehole Depth Tast .| Lateral | Compr, Bulk Water Cohesi Angle of
Code | Pressurs | Strangth Density | Content a-st:n Friction Ramarks
No. m kN/m? | kN/m? | kg/m? % KNI | egrees
200 340 2000 27.2
4 17.00 - 17.45{ 38 0 | 300 305 1950 27.4 170 0
450 360 1940 27.4
200 240 1970 25.7
19.00 - 19.45] 38 v ) 300 630 2010 26.2 185 0
450 245 1950 25.4
450 400 1970 26.3
21.00 - 21.45) 38 v | 600 365 1260 26,2 190 0
750 365 1970 26.6
450 280 1500 28.0
23,00 - 23.45] 38 u | 600 415 1960 27.6 200 0
750 490 1970 27.7
450 375 1870 24.7
" R5.00 - 25.45} 38 U | 600 500 1980 26.3 205 0
750 360 1930 24.9
27.00 - 27.45(102 u | 550 505 1960 23.3 255 0
450 450 1940 21.8
29.00 - 29.45| 38 U | 600 325 1980 23.0 205 Q
750 465 1980 20.8
450 425 1890 25.1
31.00 « 31.45) 38 U] 600 490 19490 24.7 245 0
750 565 1940 24,7
450 265 1910 24.5
33.00 « 33.45| 38 U | 600 290 2010 25.1 135 (8]
750 245 1940 22.8 '
35.00 - 35.45[102 U | 700 485 1990 23.9 240 0
450 350 1910 28.7
37.00 - 37.45| 38 u 205 Q
; 750 460 1900 27.5
450 350 1810 24.9
39.00 - 39.45] 38 U | 600 (115) | 1890 25,0 185 4]
750 395 1910 24.4
450 | 435 {1820 | 26.8.
41.00 - 41.45) 38 v | 600 505 11890 | 26.0 || 225 0
750 415 1880 26.3
43.00 - 43.45(102 u | 900 930 1960 | 23.9 {| 465 0
450 730 1950 20.2
45.00 - 45.45( 38 U | 600 890 2000 20.7 375 0
750 615 2000 20.6
J T | Tet U eundraine . . .
T |5 Mo muttiace Wembley Laboratories Limited Q)
| :
1™



-

AT

I T it KING WILLIAM STREET/NICHOLAS LANE, LONDON, E.c.4. |EFORTNo.: 2187/7TsR
i : p ocation
L TRIAXIAL COMPRESSION
ili,‘ Borehole Dapth Test -] Laters! | Compr, Bulk Water Cohesi Angle of
: Code | Pressure | Strangth | Demity | Content “':" Friction Aemarks
Na. m kN/m? | kN/m? | kg/m? % KNAD™ | agrees
L 450 545 1910 | 25.0
4 7.00 ~ 47.45| 38 U | 600 425 |1880 | 26.5 § 235 0
: 750 455 11900 | 24.6
r9.so ~ 49.951102 U 1000 850 1970 | 24.2 | 425 4]
J
“
‘F Test . U = undrained - .
LR % M muttaue Wembley Laboratories Limited |(])|
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SULPHATES IN SOILS & GROUNDWATERS - CLASSIFICATION & RECOMMENDATIONS

Compiled from Building Research Digest No. 250, June 1981 Concrete in Sulphate-Bearing Soils and Groundwaters
and other publications, with the permission of the Controller of Her Majesty’s Stationery Office.

This Table applies to concrete placed in near-neutral groundwaters of pH 6-9, containing naturally occuring sulphates but
not contaminants such as ammonium salts. Concrete should not be affected by alkaline conditions (pH >9), Ordinary
Portland cement would not be recommended in acidic conditions (pH <), Sulphate resisting Portland cement is slightly
more acid-resistant but no experience of large scale use in these conditions is currently available.

Class Concentrations of sulphates Type of cement Requirements for dense fully
expressed as 50, compacted concrete made with
aggregates meeating the re-
In soil Inground- - Quirements of BS 882 or 1047
Total 50, |Water : soil water Minimum Maximum free
extract {2:1) Ordinary Portland Cement cement water/cemantty
Rapid Hardening Portland Cernent contentin ratio
Suiphate Resisting Portland Cement Kg/m3
% g1 g1 Portiand Blastfurnace Cement
oPC Plain
- { RHPC Concretef 250 070
1 Lessthan | Lessthan Lessthan | CementSlag .
02 10 03 Cement/pfa Reinforced 300 0-60
PBEC concrete
OPC or OPC /Slag or RHPC/Slag
RHPC 330 050
PBFC OPC /pfa  or RHPC/pfa .
2 0-2tc0-5 10t019 0-3t0 12 OPC /Slag with 10-30% Cement 310 0-55
RHPC/Slag with 10-30% Cement
OPC /pfa with60-75% Cement
RHPC/pfs with 60-75% Cement
SRPC 290 0-55
OPC /Slag with 10-30% Cement 380 0-45
RHPC/Slag with 10-30% Cement
3 051010 { 19t033 121025 | OPC /pfa with50-75% Cement
RHPC/pfa with §0-75% Cernent
SRPC . 330 0-50
4 101020 | 311056 25t050 SRPC aro 045
5 - Over2 Over56 Over5-0 SRPC + protective coatingt? 37 0-45

(1} Inclusive of content of pfa or slag. These cement contents refate to 20 mm nominal maximum size aggregate in order to
maintain the cement content of the mortar fraction at simitar values, the minimum cement contents given should be increased
by 50 kg/m3 for 10mm nominat maximum size aggregate and may be decreased by 40 kg/m? for 40 mm nominal maximum
size aggregate. )

(2) When using strip foundations and trench fiill for low-rise buildings in Class 1 sulphate conditions further relaxation in the
cement content and water/cemnent ratio is permissible.

{3) Ground granulated blastfurness slag. A new BS is in preparation. ]

(4) Selected or classified pulverised-fuel ash 1o BS 3892. A new BS superseding BS 3892 is in preparatio'n.
{5} Per cent by weight of slag/cement mixture. ’

{6) Per cent by weight of pfa/cerent mixture.

{7) See BS CP 102:1973: Protection of buildings against water from the ground.

NOTES : ' o
(i} The main safeguard is 10 obtain a dense, impermeable concrete, -

(i) For cast in-situ piles and heavily reinforced foundations, the over-riding consideration s to ensure complete compaction.
Thus an admixture to improve workability or te reduce the water cernent ratio may be beneficial in producing a denser con-
crete.  Admixtures containing calcium chiorides are not recommended where sulphate ground conditions are presant,

Wembley Laboratories Limited Q)
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K CHEMICAL ANALYSES
\) Sorshole Depth Concentration of Suiphates
1
4
! Description pH Class
Na, m Soil Water

2:1 gm/litre  [pts. per 100,000

" "4‘ .#- d

3 11.35 Brown/orange fissured clay 0.89 1

{11.90) WATER Q.22 8.2 1

1

Grey fissured slightly silty

i, _,-‘5_ -
n

16.00 0.31 1
i clay
g
]:L
e 3 11.20 Brown/orange fissured clay 0.24 : 1
15.50 Grey fissured clay 0.58 1
4 0 20.00 Grey fissured clay. 0.17 1
30.00 Grey fissured clay with fine 0.38 _ 1
sand partings
. : B |
(10.45) WATER 0.10 8.5 1
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TABLE |

IMMEDIATE SETTLEMENT BENEATH CENTROID

B 1 1 1 1 Eu Settlement
Z A Z/B -
m {@fd [ B [E/B] W ke KN/m? (tom)
22 Q 4 0 Q 0.1810.13 0.13 1 x 105 1.0
4{10 {0.18]0.13]0.45{0.28] 0.15]| 6.4 x 10* 1.8
10|13 |0.450.28{0.59|0.35| 0.07] 7.4 x 10% 0.7
Sewer 11320 [0.59]0.35] 0.91 | 0.45| 0.10| 8.6 x 10° 0.9
Level :
20130 |0.91{0.45]|"1.36 | 0.53 0.08 1.0 x 105 0.6
30 40 1.36 10.53)1.81 [0.60 0.07 1.48 x 105 0.4
Equivalent rectangle = 22 mx 35 m
Immediate settlement = q. B, (ul—ul)
Eu
where ¢ = net foundation pressure = 35 kN/m?
B = foundation width (equivalent) = 22 nm
Centroid = 5.4 mm
Edge = 0.5 x 5.4 = 2.7 mm
Corner = 0.25 x 5.4 = 1.4 mm
CONTRACT: KING WILLIAM STREET/NICHOLAS LANE,
TABLE 1 LONDON, E.C.4.
REPORT NO.: 2187/TSR

Wembley Laboratories Limited
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TABLE 2

CONSOLIDATION SETTLEMENTS

M LOCATION ON PLAN
Z v B

(m) 2 {rumn)

(m™ /kN) 1 2 3 4 and 5 2
6

0-4 Ignore - - - - - - -

4-10 | 4.7 x 10| 6,000| 8.7] 6.1] 6.9| s.2| 38| 6.4
10-13 2.9 x 107 | 3,000] 2.2 1.3 1.5] o0.9) 0.a| 1.3
13-20 { 2.2 x 1077 | 7,000| 3.0 21| 2.3] 1.3) 07| 2.0
20-30 1 2.0 x 107> {10,000 | 2.4] 2.0f 2.1| 1.4] 0.0] 2.0
30-40 | 1.9 x 10™> [ 10,000 {< 1.9 [ < 1.6] < 1.6 | < 1.2 |<0.8 | < 1.6

TOTALS 18.2 ) 13.1| 14.4| 10.0! 6.6 13.0
BELOW SEWER - - 6.0 3.9 2.4 5.6
Net foundation pressure = 35 kN/m?
CONTRACT: KING WILILIAM STREET/NICHOLAS LANE, )
TABLE 2 LONDON, E.C.4.
' REPORT NO.: 2187/TSR

Wembley Laboratories Limited
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