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m

ab
ly

 w
ith

 a resid
en

tial u
se. T

h
e site an

d
 im

m
ed

iate su
rro

u
n

d
in

g
 area 

h
av

e n
o

t h
ad

 a p
o
ten

tially
 co

n
tam

in
ativ

e h
isto

ry
 an

d
 o

n
 th

e b
asis o

f th
e field

w
o

rk
, th

e g
ro

u
n

d
 

co
n

d
itio

n
s at th

is site can
 b

e ch
aracterised

 as fo
llo

w
s: 

 

�
 

th
e in

v
estig

atio
n

 h
as en

co
u
n

tered
 a m

o
d

erate th
ick

n
ess o

f m
ad

e g
ro

u
n

d
 o

v
erly

in
g
 th

e 

L
o

n
d

o
n

 C
lay

, en
co

u
n
tered

 to
 th

e fu
ll d

ep
th

 in
v
estig

ated
 o

f 1
5

.0
0

 m
 (6

8
.2

0
 m

 O
D

). 

T
h

e L
o

n
d

o
n

 C
lay

 is lo
cally

 o
v
erlain

 b
y
 H

ead
 D

ep
o
sits; 

 

�
 

m
ad

e g
ro

u
n

d
 ex

ten
d

s to
 d

ep
th

s o
f b

etw
een

 0
.8

2
 m

 an
d

 1
.3

0
 m

 (8
0

.5
8

 m
 O

D
 an

d
 

8
1

.9
0

 m
 O

D
);  

 

�
 

d
irectly

 b
en

eath
 th

e m
ad

e g
ro

u
n

d
 in

 B
o
reh

o
le N

o
s 2

 an
d

 3
, H

ead
 D

ep
o

sits w
ere 

en
co

u
n
tered

 an
d

 g
en

erally
 co

m
p

rised
 so

ft o
ran

g
e-b

ro
w

n
 m

o
ttled

 g
rey

 silty
 clay

 o
r 

firm
 b

ro
w

n
 o

r b
ro

w
n

 m
o

ttled
 g

rey
 silty

 clay
, w

ith
 a rew

o
rk

ed
 tex

tu
re. T

h
ese so

ils 

ex
ten

d
ed

 to
 d

ep
th

s o
f b

etw
een 2

.0
0

 m
 an

d
 2

.7
0

 m
 (8

1
.4

0
 m

 O
D

 an
d

 7
8

.7
0

 m
 O

D
); 

 

�
 

th
e L

o
n

d
o

n
 C

lay
 in

itially
 co

m
p

rises firm
 b

eco
m

in
g
 stiff fissu

red
 m

ed
iu

m
 stren

g
th

 

b
eco

m
in

g
 h

ig
h

 stren
g
th

 b
ro

w
n

 m
o

ttled
 g

rey
 silty

 clay
, to

 a d
ep

th
 o

f 1
1

.0
 m

 (7
2

.2
0

 m
 

O
D

); 

 

�
 

th
e 

in
itial 

lay
er 

is 
u

n
d

erlain
 

b
y
 

stiff 
fissu

red
 

h
ig

h
 

stren
g
th

 
g
rey

 
silty

 
clay

 
w

ith
 

o
ccasio

n
al carb

o
n
aceo

u
s m

aterial an
d

 o
ccasio

n
al p

artin
g
s o

f lig
h

t g
rey

 san
d

 an
d

 silt, 

w
h

ich
 w

as p
ro

v
ed

 to
 th

e m
ax

im
u

m
 d

ep
th

 in
v
estig

ated
 o

f 1
5

.0
0
 m

 (6
8

.2
0

 m
 O

D
);  

 �
 

liv
e ro

o
tlets w

ere o
b

serv
ed

 to
 a m

ax
im

u
m

 d
ep

th
 o

f 2
.7

0
 m

 (8
0

.7
0

 m
 O

D
) an

d
 d

ecay
ed

 

ro
o

tlets to
 a m

ax
im

u
m

 d
ep

th
 o

f 4
.7

0
 m

 (7
8

.5
0

 m
 O

D
), alth

o
u

g
h

 d
esiccated

 clay
 so

ils 

w
ere n

o
t en

co
u

n
tered

; 

 �
 

silt h
o
rizo

n
s w

ere en
co

u
n
tered

 in
 B

o
reh

o
le N

o
s 2

 an
d

 3
 at d

ep
th

s o
f 7

.2
3

 m
 an

d
 

6
.3

0
 m

 resp
ectiv

ely
 (7

6
.1

7
 m

 O
D

 an
d

 7
5

.1
0

 m
 O

D
);  

 



W
a

lla
ce H

o
u

se, F
itzro

y P
a

rk, L
o
n

d
o
n

 N
6

 6
H

T
 

 
S

ite In
vestig

a
tio

n
 a

n
d

 B
a

sem
en

t 

D
errick a

n
d

 C
la

ire D
a

le 
 

Im
p

a
ct A

ssessm
en

t R
ep

o
rt  

 R
ef J1

7
1

1
1
 

2
3
 

 
Issu

e N
o

 2
 

3
 A

u
g

u
st 2

0
1
7
 

�
 

g
ro

u
n

d
w

ater w
as en

co
u
n

tered
 d

u
rin

g
 d

rillin
g
 w

ith
in

 silt h
o
rizo

n
s in

 B
o

reh
o
le N

o
s 2

 

an
d

 3
, at d

ep
th

s o
f 6

.2
0

 m
 an

d
 7

.2
0

 m
, (7

5
.2

0
 m

 O
D

 an
d

 7
6

.2
 m

 O
D

) resp
ectiv

ely
; 

 

�
 

m
o

n
ito

rin
g
 

o
f 

in
stalled

 
stan

d
p

ip
es 

o
v
er 

a 
p

erio
d

 
o

f 
ro

u
g
h

ly
 

sev
en

 
w

eek
s, 

h
as 

m
easu

red
 w

ater in
 th

e p
ip

es at d
ep

th
s o

f b
etw

een
 0

.8
4

 m
 an

d
 5

.5
5

 m
 (8

2
.3

6
 m

 O
D

 

an
d

 7
7

.7
7
 m

 O
D

);  

 

�
 

risin
g
 h

ead
 test resu

lts u
n

d
ertak

en
 w

ith
in

 th
e stan

d
p

ip
es in

d
icate th

at th
ere is lo

calised
 

p
erch

ed
 g

ro
u

n
d

w
ater w

ith
in

 th
e H

ead
 D

ep
o
sits an

d
 L

o
n

d
o

n
 C

lay
 b

en
eath

 th
e site. 

 

�
 

th
e resu

lts o
f th

e co
n
tam

in
atio

n
 testin

g
 h

av
e rev

ealed
 elev

ated
 co

n
cen

tratio
n

s o
f lead

 

an
d

 su
lp

h
id

e; an
d
 

 �
 

C
h

ry
so

tile asb
esto

s w
as d

etected
 in

 sam
p

les o
f m

ad
e g

ro
u

n
d

 fro
m

 T
rial P

it 2
 an

d
 

B
o

reh
o
le N

o
 3

 in
 th

e fo
rm

 o
f lo

o
se fib

res an
d

 / o
r b

itu
m

en
 frag

m
en

ts. 

 

 8
.0

 
A

D
V

IC
E

 A
N

D
 R

E
C

O
M

M
E

N
D

A
T

IO
N

S
 

 It is u
n

d
ersto

o
d

 th
at p

iles are p
ro

p
o

sed
 to

 su
p

p
o

rt th
e n

ew
 ex

ten
sio

n
s, w

h
ich

 w
o

u
ld

 p
ro

v
id

e a 

su
itab

le fo
u

n
d

atio
n

 so
lu

tio
n

. 

 

F
o

rm
atio

n
 lev

el fo
r th

e p
ro

p
o

sed
 2

.8
0

 m
 (8

0
.8

4
 m

 O
D

) d
eep

 b
asem

en
t an

d
 sin

g
le sto

rey
 p

o
o
l 

h
o

u
se ex

ten
sio

n
 is lik

ely
 to

 b
e w

ith
in

 eith
er th

e H
ead

 D
ep

o
sits o

r L
o
n

d
o

n
 C

lay
.  

 S
o

m
e fo

rm
 o

f g
ro

u
n

d
w

ater co
n

tro
l is lik

ely
 to

 b
e lo

cally
 req

u
ired

 to
 co

n
stru

ct th
e b

asem
en

t 

an
d

 
in

flo
w

s 
sh

o
u

ld
 

b
e 

ex
p

ected
 

fro
m

 
w

ith
in

 
th

e 
san

d
ier 

lay
ers 

o
f 

th
e 

H
ead

 
D

ep
o
sits. 

H
o

w
ev

er, g
iv

en
 th

e resu
lts o

f th
e g

ro
u

n
d

w
ater m

o
n

ito
rin

g
 an

y
 in

flo
w

s are an
ticip

ated
 to

 b
e 

lo
calised

. 

 E
x

cav
atio

n
s fo

r th
e p

ro
p

o
sed

 b
asem

en
t stru

ctu
re w

ill req
u
ire tem

p
o

rary
 su

p
p
o

rt to
 m

ain
tain

 

stab
ility

 an
d
 to

 p
rev

en
t an

y
 ex

cessiv
e g

ro
u
n
d
 m

o
v
em

en
ts. 

 A
ll n

ew
 fo

u
n
d
atio

n
s w

ill n
eed

 to
 b

y
p
ass th

e m
ad

e g
ro

u
n
d
 an

d
 an

y
 p

o
ten

tially
 d

esiccated
 clay

 

so
ils an

d
 N

H
B

C
 g

u
id

elin
es sh

o
u
ld

 b
e fo

llo
w

ed
 in

 th
is resp

ect. 
 

8
.1

 
B

a
s
e
m

e
n

t C
o

n
s
tru

c
tio

n
 

 

It is u
n

d
ersto

o
d

 th
at th

e p
ro

p
o

sed
 b

asem
en

t w
ill ex

ten
d

 to
 a d

ep
th

 o
f 2

.8
0

 m
 (8

0
.8

4
 m

 O
D

) 

b
elo

w
 ex

istin
g
 g

ro
u

n
d

 lev
el. F

o
rm

atio
n

 lev
el is th

erefo
re lik

ely
 to

 b
e w

ith
in

 th
e firm

 clay
 o

f 

th
e H

ead
 D

ep
o
sits o

r L
o

n
d
o

n
 C

lay
. 

 T
h

e 
in

v
estig

atio
n

 
h

as 
in

d
icated

 
th

at 
g
ro

u
n

d
w

ater 
is 

lik
ely

 
to

 
b

e 
en

co
u
n

tered
 

w
ith

in
 

th
e 

b
asem

en
t ex

cav
atio

n
. H

o
w

ev
er, w

h
ilst m

o
n

ito
rin

g
 sh

o
u

ld
 b

e co
n
tin

u
ed

, it is n
o
t p

o
ssib

le to
 

d
raw

 en
tirely

 m
ean

in
g
fu

l co
n

clu
sio

n
s fro

m
 th

e m
easu

rem
en

ts m
ad

e in
 th

e stan
d
p

ip
es, as th

e 

lev
el o

f th
e w

ater p
resen

t w
ith

in
 th

e in
stallatio

n
 is n

o
t in

d
icativ

e o
f th

e v
o

lu
m

e o
f w

ater th
at 

m
a
y
 flo

w
 in

to
 th

e ex
cav

atio
n

. F
o
r ex

am
p

le, a h
ig

h
 lev

el o
f w

ater m
easu

red
 in

 a stan
d

p
ip

e 

m
a
y
 n

o
t b

e sig
n

ifican
t if th

is rep
resen

ts o
n
ly

 a sm
all v

o
lu

m
e o

f w
ater.  

 In
flo

w
s o

f p
erch

ed
 w

ater m
a
y
 b

e en
co

u
n

tered
 fro

m
 w

ith
in

 th
e m

ad
e g

ro
u

n
d

, H
ead

 D
ep

o
sits 

an
d

 L
o

n
d

o
n

 C
lay

, b
u
t th

e p
red

o
m

in
an

tly
 clay

ey
 n

atu
re o

f th
e sh

allo
w

 so
ils su

g
g

ests th
at th

e 

rate o
f g

ro
u

n
d

w
ater in

flo
w

 is lik
ely

 to
 b

e v
ery

 slo
w

 an
d

 p
o
ten

tial in
flo

w
s are u

n
lik

ely
 to

 b
e 

sig
n

ifican
t. 

R
isin

g
 

h
ead

 
tests 

carried
 

o
u

t 
in

 
each

 
o

f 
th

e 
th

ree 
b

o
reh

o
les 

reiterated
 

th
is, 

in
d

icatin
g
 in

flo
w

 rates o
f 7

.5
8

 x
 1

0
-6 m

/s an
d

 1
.1

5
 x

 1
0

-5 
m

/s in
 B

o
reh

o
le N

o
s 1

 an
d

 2
 



W
a

lla
ce H

o
u

se, F
itzro

y P
a

rk, L
o
n

d
o
n

 N
6

 6
H

T
 

 
S

ite In
vestig

a
tio

n
 a

n
d

 B
a

sem
en

t 

D
errick a

n
d

 C
la

ire D
a

le 
 

Im
p

a
ct A

ssessm
en

t R
ep

o
rt  

 R
ef J1

7
1

1
1
 

2
4
 

 
Issu

e N
o

 2
 

3
 A

u
g

u
st 2

0
1
7
 

resp
ectiv

ely
, w

ith
 n

o
 g

ro
u

n
d

w
ater in

flo
w

 reco
rd

ed
 in

 B
o

reh
o
le 3

 o
v
er a p

erio
d

 o
f 8

0
 m

in
u

tes. 

T
h

ese resu
lts d

em
o

n
strate th

e lo
calised

 an
d

 iso
lated

 n
atu

re o
f g

ro
u

n
d

w
ater w

ith
in

 th
e clay

 

so
ils b

en
eath

 th
e site. 

 T
h

ere are a n
u

m
b

er o
f m

eth
o

d
s b

y
 w

h
ich

 th
e sid

es o
f th

e b
asem

en
t ex

cav
atio

n
 co

u
ld

 b
e 

su
p

p
o

rted
 in

 th
e tem

p
o

rary
 an

d
 p

erm
an

en
t co

n
d

itio
n

s. T
h

e ch
o

ice o
f w

all m
ay

 b
e g

o
v
ern

ed
 to

 

a larg
e ex

ten
t b

y
 w

h
eth

er it is to
 b

e in
co

rp
o
rated

 in
to

 th
e p

erm
an

en
t w

o
rk

s an
d
 h

av
e a lo

ad
 

b
earin

g
 fu

n
ctio

n
. T

h
e fin

al ch
o
ice w

ill d
ep

en
d

 o
n
 th

e n
eed

 to
 p

ro
tect n

earb
y
 stru

ctu
res fro

m
 

m
o

v
e
m

en
ts, 

th
e 

req
u
ired

 
o

v
erall stiffn

ess 
o

f 
th

e 
su

p
p

o
rt sy

stem
, 

an
d

 
th

e 
n

eed
 
to

 
co

n
tro

l 

g
ro

u
n

d
w

ater 
m

o
v
e
m

en
t 

th
ro

u
g
h

 
th

e 
w

all 
in

 
th

e 
tem

p
o

rary
 
co

n
d

itio
n

. 
In

 
th

is 
resp

ect, 
th

e 

stab
ility

 o
f th

e ex
istin

g
 an

d
 n

earb
y
 b

u
ild

in
g
s w

ill b
e p

aram
o

u
n

t. 
 It is u

n
d
ersto

o
d

 th
at, fo

llo
w

in
g
 d

em
o

litio
n
 o

f th
e ex

istin
g
 g

arag
e, it is p

ro
p

o
sed

 to
 fo

rm
 th

e 

n
ew

 
b

asem
en

t 
in

 
an

 
o
p

en
 

cu
t 

ex
cav

atio
n

. 
T

h
is 

sh
o
u
ld

 
b
e 

feasib
le 

o
n

 
th

e 
b

asis 
o
f 

th
e 

g
ro

u
n

d
w

ater m
o

n
ito

rin
g
 resu

lts to
 d

ate, p
ro

v
id

ed
 th

at lo
calised

 slip
p
in

g
 can

 b
e to

lerated
 an

d
 

th
at th

e ex
cav

atio
n
s are m

an
ag

ed
 to

 en
su

re th
at th

ey
 d

o
 n

o
t h

av
e an

 ad
v
erse effect o

n
 th

e 

stab
ility

 o
f th

e site. H
o

w
ev

er, it w
o

u
ld

 b
e p

ru
d
en

t to
 u

n
d

ertak
e trial ex

cav
atio

n
s to

 co
n

firm
 th

e 

lik
ely

 g
ro

u
n

d
w

ater co
n

d
itio

n
s. In

 an
y
 case, in

flo
w

s co
u
ld

 co
n
ceiv

ab
ly

 o
ccu

r fro
m

 p
erch

ed
 

w
ater tab

les, p
articu

larly
 in

 th
e v

icin
ity

 o
f ex

istin
g
 fo

u
n
d
atio

n
s, b

u
t sh

o
u
ld

 b
e ad

eq
u
ately

 d
ealt 

w
ith

 th
ro

u
g
h
 su

m
p
 p

u
m

p
in

g
. T

h
e co

n
tracto

r sh
o

u
ld

 h
av

e a co
n

tin
g
en

cy
 in

 p
lace to

 d
eal w

ith
 

an
y
 g

ro
u

n
d

w
ater in

flo
w

s th
at are m

o
re sig

n
ifican

t th
an

 an
ticip

ated
.  

 In
 situ

 retain
in

g
 w

alls w
ill th

en
 b

e co
n
stru

cted
 in

 fro
n
t o

f th
e ex

cav
atio

n
 an

d
 th

e area b
eh

in
d
 th

e 

w
alls b

ack
filled

 o
n
 co

m
p
letio

n
. 

 T
h
e g

ro
u
n
d
 m

o
v
em

en
ts asso

ciated
 w

ith
 th

e b
asem

en
t ex

cav
atio

n
 w

ill d
ep

en
d
 o

n
 th

e m
eth

o
d
 o

f 

ex
cav

atio
n
 an

d
 su

p
p
o
rt an

d
 th

e o
v
erall stiffn

ess o
f th

e b
asem

en
t stru

ctu
re in

 th
e tem

p
o
rary

 

co
n
d
itio

n
. T

h
u
s, a su

itab
le am

o
u
n
t o

f p
ro

p
p
in

g
 w

ill b
e req

u
ired

 to
 p

ro
v
id

e th
e n

ecessary
 rig

id
ity

 

an
d
 in

 th
is resp

ect th
e tim

in
g
 o

f th
e p

ro
v
isio

n
 o

f su
p
p
o
rt to

 th
e w

all w
ill h

av
e an

 im
p
o
rtan

t 

effect o
n
 m

o
v
em

en
ts. T

h
e stab

ility
 o

f th
e ad

jacen
t fo

u
n
d
atio

n
s w

ill n
eed

 to
 b

e en
su

red
 at all 

tim
es 

an
d
 

th
e 

retain
in

g
 

w
alls 

w
ill 

n
eed

 
to

 
b
e 

d
esig

n
ed

 
to

 
su

p
p
o
rt 

th
e 

lo
ad

s 
fro

m
 

th
ese 

fo
u
n
d
atio

n
s. 

T
h
ese 

asp
ects 

are 
co

n
sid

ered
 
in

 
m

o
re 

d
etail 

in
 
th

e 
fu

rth
er 

g
ro

u
n
d

 
m

o
v
em

en
t 

assessm
en

t carried
 o

u
t as p

art o
f th

e rep
o
rt. 

 

8
.1

.1
  

B
a
s
e
m

e
n

t R
e
ta

in
in

g
 W

a
lls

 

T
h
e fo

llo
w

in
g
 p

aram
eters are su

g
g
ested

 fo
r th

e d
esig

n
 o

f th
e p

erm
an

en
t b

asem
en

t retain
in

g
 

w
alls. 
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M
o

n
ito

rin
g
 o

f in
stalled

 stan
d

p
ip

es o
v
er a p

erio
d

 o
f ro

u
g
h

ly
 sev

en
 w

eek
s h

as m
easu

red
 w

ater 

in
 th

e p
ip

es at d
ep

th
s o

f b
etw

een
 0

.8
4

 m
 an

d
 5

.5
5

 m
 (8

2
.3

6
 m

 O
D

 an
d

 7
7

.7
7

 m
 O

D
), b

u
t th

is 

rep
resen

ts iso
lated

 p
erch

ed
 w

ater. A
t th

is stag
e, it is th

erefo
re reco

m
m

en
d

ed
 th

at a d
esig

n
 

w
ater lev

el o
f tw

o
-th

ird
s o

f th
e ex

cav
atio

n
 d

ep
th

 is ad
o

p
ted

, u
n
less a fu

lly
 effectiv

e d
rain

ag
e 

sy
stem

 
can

 
b
e 

en
su

red
. 

R
eferen

ce 
sh

o
u

ld
 

b
e 

m
ad

e 
to

 
B

S
8

1
0

2
:2

0
0

9
1

1 
w

ith
 

reg
ard

 
to

 

req
u
irem

en
ts fo

r w
aterp

ro
o
fin

g
 an

d
 d

esig
n

 w
ith

 resp
ect to

 g
ro

u
n

d
w

ater p
ressu

res.   

                                                                        

1
1

  
B

S
8
1

0
2

 (2
0

0
9

) C
o
d

e o
f p

ra
c
tice

 fo
r p

ro
te

c
tio

n
 o

f b
elo

w
 g

ro
u
n
d

 stru
c
tu

re
s a

g
a

in
st w

a
te

r fro
m

 th
e g

ro
u

n
d
 



W
a

lla
ce H

o
u

se, F
itzro

y P
a

rk, L
o
n

d
o
n

 N
6

 6
H

T
 

 
S

ite In
vestig

a
tio

n
 a

n
d

 B
a

sem
en

t 

D
errick a

n
d

 C
la

ire D
a

le 
 

Im
p

a
ct A

ssessm
en

t R
ep

o
rt  

 R
ef J1

7
1

1
1
 

2
5
 

 
Issu

e N
o

 2
 

3
 A

u
g

u
st 2

0
1
7
 

  

8
.1

.2
 

B
a
s
e
m

e
n

t H
e
a
v
e

 

T
h

e ex
cav

atio
n

 w
ill resu

lt in
 a n

et u
n
lo

ad
in

g
 o

f aro
u

n
d

 5
5

 k
N

/m
2, w

h
ich

 w
ill resu

lt in
 elastic 

h
eav

e an
d
 lo

n
g
 term

 sw
ellin

g
 o

f th
e L

o
n

d
o

n
 C

lay
. T

h
e effects o

f th
e lo

n
g
er term

 sw
ellin

g
 

m
o

v
e
m

en
t w

ill to
 a certain

 ex
ten

t b
e co

u
n
teracted

 b
y
 th

e ap
p

lied
 lo

ad
s fro

m
 th

e d
ev

elo
p

m
en

t, 

b
u

t fu
rth

er co
n

sid
eratio

n
 is g

iv
en

 to
 h

eav
e m

o
v
e
m

en
ts w

ith
in

 th
e g

ro
u

n
d
 m

o
v
e
m

en
t an

aly
sis 

in
 P

art 3
 o

f th
is rep

o
rt. 

 

8
.2

 
S

p
re

a
d

 F
o

u
n

d
a
tio

n
s
 

 

A
ll n

ew
 fo

u
n

d
atio

n
s sh

o
u
ld

 b
y
p

ass th
e m

ad
e g

ro
u

n
d

, so
ft clay

 an
d

 an
y
 p

o
ten

tially
 d

esiccated
 

clay
 
so

ils. 
G

ro
u

n
d

w
ater 

m
a
y
 
b

e 
en

co
u

n
tered

 
w

ith
in

 
th

e 
b
asem

en
t 

ex
cav

atio
n

 
as 

p
erch

ed
 

w
ater. 

 P
ro

v
id

ed
 
th

at 
a 

d
ry

 
ex

cav
atio

n
 
can

 
b

e 
m

ain
tain

ed
, 

sp
read

 
fo

u
n

d
atio

n
s 

ex
cav

ated
 
to

 
b
ear 

w
ith

in
 th

e firm
 clay

 o
f th

e H
ead

 D
ep

o
sits o

r L
o

n
d

o
n
 C

lay
 m

ay
 b

e d
esig

n
ed

 to
 ap

p
ly

 a n
et 

allo
w

ab
le 

b
earin

g
 

p
ressu

re 
o

f 
1

2
0

 
k
N

/m
2 

b
elo

w
 

th
e 

p
ro

p
o

sed
 

b
asem

en
t. 

T
h

ese 
v
alu

es 

in
co

rp
o

rate an
 ad

eq
u
ate facto

r o
f safety

 ag
ain

st b
earin

g
 cap

acity
 failu

re an
d

 sh
o

u
ld

 en
su

re 

th
at 

settlem
en

t 
rem

ain
s 

w
ith

in
 
n

o
rm

al 
to

lerab
le 

lim
its. 

A
n

 
allo

w
ab

le 
b

earin
g
 
p

ressu
re 

o
f 

1
2

0
 N

/m
2 m

ay
 b

e ad
o

p
ted

 fo
r th

e sin
g
le sto

rey
 ex

ten
sio

n
, at a m

in
im

u
m

 d
ep

th
 o

f 1
.0

0
 m

. 

 T
h

e d
ep

th
 o

f n
ew

 fo
u

n
d
atio

n
s is ex

p
ected

 to
 b

e su
ch

 th
at fo

u
n

d
atio

n
s w

ill b
e p

laced
 b

elo
w

 th
e 

d
ep

th
 o

f actu
al o

r p
o
ten

tial d
esiccatio

n
, b

u
t th

is sh
o

u
ld

 b
e ch

eck
ed

 o
n

ce th
e p

ro
p

o
sals h

av
e
 

b
een

 fin
alised

, w
ith

 th
e su

rv
ey

 d
raw

in
g
 sh

o
w

in
g
 fo

rm
er an

d
 ex

istin
g
 trees. N

o
tw

ith
stan

d
in

g
 

N
H

B
C

 g
u

id
elin

es, all fo
u

n
d

atio
n

s sh
o

u
ld

 ex
ten

d
 b

ey
o
n

d
 th

e zo
n

e o
f an

y
 p

o
ten

tial d
esiccatio

n
. 

In
 th

is resp
ect, it w

o
u
ld

 b
e p

ru
d

en
t to

 h
av

e all fo
u

n
d
atio

n
 ex

cav
atio

n
s in

sp
ected

 b
y
 a su

itab
ly

 

ex
p

erien
ced

 en
g
in

eer. D
u

e allo
w

an
ce sh

o
u

ld
 b

e m
ad

e fo
r fu

tu
re g

ro
w

th
 o

f ex
istin

g
 / p

ro
p

o
sed

 

trees. T
h

e req
u
irem

en
t fo

r co
m

p
ressib

le m
aterial alo

n
g
sid

e fo
u

n
d

atio
n

s sh
o

u
ld

 b
e d

eterm
in

ed
 

b
y
 referen

ce to
 th

e N
H

B
C

 g
u

id
elin

es. H
ig

h
 v

o
lu

m
e ch

an
g
e p

o
ten

tial so
ils sh

o
u

ld
 b

e assu
m

ed
 

at 
th

e 
site. 

T
h

e 
req

u
irem

en
t 

fo
r 

co
m

p
ressib

le 
m

aterial 
alo

n
g
sid

e 
fo

u
n

d
atio

n
s 

sh
o
u

ld
 

b
e 

d
eterm

in
ed

 b
y
 referen

ce to
 th

e N
H

B
C

 g
u

id
elin

es. 

 If fo
r an

y
 reaso

n
 sp

read
 fo

u
n

d
atio

n
s are n

o
t co

n
sid

ered
 ap

p
ro

p
riate, p

iled
 fo

u
n

d
atio

n
s w

o
u
ld

 

p
ro

v
id

e a su
itab

le altern
ativ

e. 

 

8
.3

 
P

ile
d

 F
o

u
n

d
a
tio

n
s
   

 
F

o
r 

th
e 

g
ro

u
n

d
 
co

n
d
itio

n
s 

at 
th

is 
site 

so
m

e 
fo

rm
 
o

f 
b

o
red

 
p
ile 

is 
lik

ely
 
to

 
b

e 
th

e 
m

o
st 

ap
p

ro
p
riate. A

 co
n

v
en

tio
n
al ro

tary
 au

g
ered

 p
ile m

ay
 b

e ap
p

ro
p

riate b
u
t co

n
sid

eratio
n

 w
ill 

n
eed

 to
 b

e g
iv

en
 to

 th
e p

o
ssib

le in
stab

ility
 an

d
 w

ater in
g
ress in

 th
e m

ad
e g

ro
u

n
d
 an

d
 w

ith
in

 

an
y
 silty

 o
r san

d
y
 zo

n
es w

ith
in

 th
e L

o
n
d

o
n

 C
lay

. T
h

e u
se o

f b
o

red
 p

iles in
stalled

 u
sin

g
 

co
n

tin
u

o
u
s flig

h
t au

g
er (cfa) tech

n
iq

u
es m

ay
 th

erefo
re b

e th
e m

o
st ap

p
ro

p
riate. 

 T
h

e fo
llo

w
in

g
 tab

le o
f u

ltim
ate co

efficien
ts m

ay
 b

e u
sed

 fo
r th

e p
relim

in
ary

 d
esig

n
 o

f b
o

red
 

p
iles, b

ased
 o

n
 th

e S
P

T
 / d

ep
th

 g
rap

h
 in

 th
e ap

p
en

d
ix

.  
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In
 

th
e 

ab
sen

ce 
o
f 

p
ile 

tests, 
g
u

id
an

ce 
fro

m
 

th
e 

L
o

n
d

o
n

 
D

istrict 
S

u
rv

ey
o

rs 
A

sso
ciatio

n
 

(L
D

S
A

)
1

2 su
g

g
ests th

at a facto
r o

f safety
 o

f 2
.6

 sh
o

u
ld

 b
e ap

p
lied

 to
 th

e ab
o

v
e co

efficien
ts in

 

th
e co

m
p

u
tatio

n
 o

f safe th
eo

retical w
o

rk
in

g
 lo

ad
s. O

n
 th

e b
asis o

f th
e ab

o
v
e co

efficien
ts an

d
 a 

facto
r o

f safety
 o

f 2
.6

, th
e b

elo
w

 tab
le sh

o
w

s th
e estim

ated
 safe w

o
rk

in
g
 lo

ad
s fo

r 3
0

0
 m

m
 

an
d

 4
5

0
 m

m
 p

iles at v
ario

u
s d

ep
th

s b
elo

w
 g

ro
u

n
d
 lev

el. 
 G

iv
en

 th
e v

ariatio
n

 in
 site lev

els, safe w
o
rk

in
g
 lo

ad
s h

av
e b

een
 d

eterm
in

ed
 fro

m
 tw

o
 g

en
eral 

lev
els. 

T
h

e 
u
p

p
er 

d
riv

ew
ay

 
lev

el 
is 

co
n
sid

ered
 
to

 
in

d
icate 

co
n

d
itio

n
s 

at 
th

e 
lev

el 
o
f 

th
e 

p
ro

p
o

sed
 

b
asem

en
t 

ex
cav

atio
n

 
an

d
 

tw
o

-sto
rey

 
stru

ctu
re, 

an
d

 
th

e 
lo

w
er 

g
ard

en
 

lev
el 

is 

assu
m

ed
 
to

 
in

d
icate 

co
n

d
itio

n
s 

at 
th

e 
sin

g
le-lev

el 
p
o

o
l 

h
o

u
se 

ex
ten

sio
n

. 
T

h
e 

v
ariatio

n
 
in

 

g
ro

u
n

d
 lev

el w
as estim

ated
 as 1

.8
 m

 b
ased

 o
n

 p
lan

s p
ro

v
id

ed
.  
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 T
h

e ab
o

v
e ex

am
p

les are n
o

t in
ten

d
ed

 to
 co

n
stitu

te an
y
 fo

rm
 o

f reco
m

m
en

d
atio

n
 w

ith
 reg

ard
 

to
 p

ile size o
r ty

p
e, b

u
t m

erely
 serv

e to
 illu

strate th
e u

se o
f th

e ab
o

v
e co

efficien
ts. S

p
ecialist 

p
ilin

g
 
co

n
tracto

rs 
sh

o
u
ld

 b
e 

co
n

su
lted

 
w

ith
 
reg

ard
 
to

 
th

e 
d

esig
n

 
o

f 
an

 
ap

p
ro

p
riate 

p
ilin

g
 

sch
em

e an
d

 th
eir atten

tio
n

 sh
o

u
ld

 b
e d

raw
n
 to

 p
o
ten

tial g
ro

u
n

d
w

ater in
flo

w
s w

ith
in

 th
e m

ad
e 

g
ro

u
n

d
 an

d
 silt an

d
 san

d
 p

artin
g
s w

ith
in

 th
e L

o
n
d

o
n

 C
lay

. 

 D
esiccatio

n
 w

as n
o
t o

b
serv

ed
 d

u
rin

g
 field

w
o
rk

 an
d

 th
is w

as later co
n

firm
ed

 b
y
 lab

o
rato

ry
 

testin
g
. T

h
e p

ile d
esig

n
 sh

o
u

ld
 h

o
w

ev
er tak

e in
to

 acco
u

n
t o

f th
e p

o
ssib

le effects o
f trees an

d
 

b
e d

esig
n

ed
 to

 tak
e in

to
 acco

u
n

t an
y
 p

o
ten

tial lo
ss o

f sh
aft frictio

n
 d

u
e to

 clay
 sh

rin
k
ag

e in
 

th
e v

icin
ity

 o
f trees, an

d
 th

e p
o

ssib
ility

 o
f h

eav
e if an

y
 trees are rem

o
v
ed

. 

 T
h

e 
p

resen
ce 

o
f 

o
b

stru
ctio

n
s 

w
ith

in
 

th
e 

m
ad

e 
g
ro

u
n

d
, 

su
ch

 
as 

co
b

b
les 

o
f 

co
n
crete, 

en
co

u
n
tered

 in
 T

rial P
it N

o
 2

, sh
o

u
ld

 b
e n

o
ted

. 

                                                                          

1
2  

L
D

S
A

 (2
0

0
9

) F
o

u
n
d

a
tio

n
s N

o
 1

 –
 G

u
id

a
n
c
e n

o
te

s fo
r th

e d
e
sig

n
 o

f stra
ig

h
t sh

a
fted

 b
o

red
 p

ile
s in

 L
o
n
d

o
n

 C
la

y. L
D

S
A

 

P
u

b
licatio

n
s  
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G

ro
u

n
d

 a
n

d
 B

a
s
e
m

e
n

t F
lo

o
r S

la
b

s
 

 F
o

llo
w

in
g
 th

e ex
cav

atio
n

 o
f th

e b
asem

en
t, it is lik

ely
 th

at th
e flo

o
r slab

 fo
r th

e p
ro

p
o

sed
 

b
asem

en
t w

ill n
eed

 to
 b

e su
sp

en
d

ed
 o

v
er a v

o
id

 to
 acco

m
m

o
d

ate th
e an

ticip
ated

 h
eav

e, u
n

less 

th
e slab

 can
 b

e su
itab

ly
 rein

fo
rced

 to
 co

p
e w

ith
 th

ese m
o

v
e
m

en
ts.  

 W
h

ere n
o

 b
asem

en
t is p

ro
p

o
sed

 th
e flo

o
r slab

 w
ill n

eed
 to

 b
e su

sp
en

d
ed

 in
 v

iew
 o

f th
e h

ig
h

 

v
o

lu
m

e ch
an

g
e p

o
ten

tial so
ils. 

 F
u

rth
er co

n
sid

eratio
n

 is g
iv

en
 to

 h
eav

e m
o

v
e
m

en
ts in

 P
art 3

 o
f th

is rep
o
rt. 

 

8
.5

 
B

a
s
e
m

e
n

t R
a
ft F

o
u

n
d

a
tio

n
 

 
D

ep
en

d
in

g
 o

n
 th

e lo
ad

s an
d

 w
h

eth
er th

ey
 can

 b
e relativ

ely
 u

n
ifo

rm
ly

 d
istrib

u
ted

, it m
ay

 b
e
 

feasib
le to

 ad
o
p

t a b
asem

en
t raft fo

u
n
d

atio
n

 fo
r th

e p
ro

p
o

sed
 d

ev
elo

p
m

en
t.  

 It is lik
ely

, as a resu
lt o

f th
e w

eig
h

t o
f th

e so
il ex

cav
ated

 to
 fo

rm
 th

e p
ro

p
o
sed

 b
asem

en
t, th

at 

a raft w
o

u
ld

 b
e su

b
ject to

 a n
et u

n
lo

ad
in

g
. H

o
w

ev
er, fu

rth
er co

n
sid

eratio
n

 w
ill n

eed
 to

 b
e 

g
iv

en
 to

 p
o

ssib
le m

o
v
e
m

e
n

ts if th
is fo

u
n

d
atio

n
 so

lu
tio

n
 is to

 b
e co

n
sid

ered
 o

n
ce th

e lo
ad

s 

h
av

e b
een

 fin
alised

.  
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.6

 
S

h
a
llo

w
 E

x
c
a
v
a
tio

n
s
 

 

O
n

 th
e b

asis o
f th

e b
o
reh

o
le an

d
 trial p

it fin
d

in
g
s it is co

n
sid

ered
 lik

ely
 th

at it w
ill b

e feasib
le 

to
 

fo
rm

 
relativ

ely
 

sh
allo

w
 

ex
cav

atio
n
s 

fo
r 

serv
ices 

ex
ten

d
in

g
 

th
ro

u
g
h

 
th

e 
m

ad
e 

g
ro

u
n

d
 

w
ith

o
u
t 

th
e 

req
u
irem

en
t 

fo
r 

lateral 
su

p
p

o
rt, 

alth
o
u

g
h

 
lo

calised
 

in
stab

ilities 
m

ay
 

o
ccu

r. 

H
o

w
ev

er, sh
o

u
ld

 d
eep

er ex
cav

atio
n

s b
e co

n
sid

ered
, o

r if ex
cav

atio
n
s are to

 rem
ain

 o
p

en
 fo

r 

p
ro

lo
n

g
ed

 p
erio

d
s it is reco

m
m

en
d

ed
 th

at p
ro

v
isio

n
 b

e m
ad

e fo
r b

attered
 sid

e slo
p
es o

r lateral 

su
p

p
o

rt. 
W

h
ere 

p
erso

n
n
el 

are 
req

u
ired

 
to

 
en

ter 
ex

cav
atio

n
s, 

a 
risk

 
assessm

en
t 

sh
o

u
ld

 
b

e 

carried
 o

u
t an

d
 tem

p
o

rary
 lateral su

p
p

o
rt o

r b
atterin

g
 o

f th
e ex

cav
atio

n
 sid

es co
n

sid
ered

 in
 

o
rd

er to
 co

m
p

ly
 w

ith
 n

o
rm

al safety
 req

u
irem

en
ts. 

 S
ig

n
ifican

t g
ro

u
n

d
w

ater in
flo

w
s in

to
 sh

allo
w

 ex
cav

atio
n

s are n
o
t g

en
erally

 an
ticip

ated
 d

u
e to

 

th
e 

clay
ey

 
n

atu
re 

o
f 

th
e 

u
n

d
erly

in
g
 

so
ils, 

alth
o

u
g
h

 
seep

ag
es 

m
ay

 
b

e 
en

co
u
n

tered
 

fro
m

 

p
erch

ed
 
w

ater 
tab

les 
w

ith
in

 
th

e 
m

ad
e 

g
ro

u
n

d
, 

p
articu

larly
 
w

ith
in

 
th

e 
v
icin

ity
 
o

f 
ex

istin
g
 

fo
u

n
d

atio
n

s; su
ch

 in
flo

w
s sh

o
u

ld
, h

o
w

ev
er, b

e su
itab

ly
 co

n
tro

lled
 b

y
 su

m
p

 p
u

m
p

in
g
. 

 

8
.7

 
E

ffe
c
t o

f S
u

lp
h

a
te

s
 

 C
h

em
ical an

aly
ses carried

 o
u

t o
n

 selected
 sam

p
les o

f th
e m

ad
e g

ro
u

n
d

 an
d

 u
n

d
erly

in
g
 n

atu
ral 

so
ils fo

r w
ater so

lu
b

le su
lp

h
ate h

av
e b

een
 co

m
p

ared
 w

ith
 o

f T
ab

le C
2

 o
f B

R
E

 S
p

ecial D
ig

est 

1
: S

D
1

 T
h

ird
 E

d
itio

n
 (2

0
0
5

) in
 o

rd
er to

 d
eterm

in
e th

e su
lp

h
ate class an

d
 are su

m
m

arised
 in

 

th
e tab

le b
elo

w
. T

h
e assessm

en
t h

as b
een

 b
ased

 o
n

 static g
ro

u
n

d
w

ater co
n

d
itio

n
s an

d
 th

e 

g
u

id
elin

es 
co

n
tain

ed
 
in

 
th

e 
ab

o
v
e 

d
ig

est 
sh

o
u
ld

 
b

e 
fo

llo
w

ed
 
in

 
th

e 
d
esig

n
 
o
f 

fo
u

n
d

atio
n
 

co
n

crete. 
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S
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a
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n
 a

n
d

 B
a

sem
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t 

D
errick a

n
d

 C
la

ire D
a

le 
 

Im
p

a
ct A

ssessm
en
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o
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 R
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7
1

1
1
 

2
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Issu

e N
o

 2
 

3
 A

u
g

u
st 2

0
1
7
 

T
h
e sam

p
les o

f th
e L

o
n
d
o
n
 C

lay
 tested

 are lik
ely

 to
 h

av
e co

n
tain

ed
 selen

ite cry
stals, w

h
ich

 

p
ro

b
ab

ly
 

co
n
trib

u
ted

 
to

 
th

e 
elev

ated
 

co
n
cen

tratio
n
s, 

an
d
 

it 
is 

th
erefo

re 
p
o
ssib

le 
th

at 
th

e 

classificatio
n
 can

 b
e d

o
w

n
g
rad

ed
, alth

o
u
g
h
 fu

rth
er testin

g
 m

ay
 b

e ad
v
isab

le in
 th

is resp
ect. T

h
e 

B
ritish

 S
tan

d
ard

 E
N

 2
0

6
-1

, w
h

ich
 relates to

 th
e B

R
E

 S
p

ecial D
ig

est, co
n

tain
s a tab

le th
at 

allo
w

s a relax
atio

n
 o

f o
n

e D
C

 class in
 so

m
e circu

m
stan

ces, assu
m

in
g
 th

at so
m

e d
e
g
ree o

f 

ch
em

ical attack
 is accep

tab
le. T

ab
le A

.9
 states th

at w
h

ere a sectio
n

 th
ick

n
ess o

f g
reater th

an
 

4
5

0
 m

m
 is u

sed
 an

d
 so

m
e su

rface ch
em

ical attack
 is accep

tab
le, a relax

atio
n
 o

f o
n

e step
 in

 

C
S

-class m
ay

 b
e ap

p
lied

. T
h

e ad
v
ice w

ith
in

 th
e g

u
id

an
ce sh

o
u
ld

 b
e fo

llo
w

ed
, an

d
 ap

p
ro

p
riate 

ad
d

itio
n

al p
ro

tectiv
e m

easu
res (A

P
M

s) in
co

rp
o
rated

, as in
 T

ab
le D

4
 fro

m
 th

e B
R

E
 S

p
ecial 

D
ig

est. 
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S

ite
 S

p
e
c
ific

 R
is

k
 A

s
s
e

s
s
m

e
n

t 
 

T
h

e d
esk

 stu
d

y
 h

as in
d
icated

 th
at th

e site h
as n

o
t h

ad
 a co

n
tam

in
ativ

e h
isto

ry
, h

av
in

g
 b

een
 

o
ccu

p
ied

 w
ith

 th
e ex

istin
g
 h

o
u

se in
 th

e 1
9

9
0
s an

d
 p

rio
r to

 th
is o

n
ly

 b
y
 a sq

u
are b

u
ild

in
g
 in

 

th
e cen

tre o
f th

e site an
d

 a co
u

p
le o

f o
u

tb
u
ild

in
g
s. T

h
e resu

lts o
f th

e co
n
tam

in
atio

n
 testin

g
 

h
av

e rev
ealed

 elev
ated

 co
n
cen

tratio
n
s o

f lead
 w

ith
in

 sam
p

les fro
m

 B
o

reh
o

le N
o

s 2
 an

d
 3

.  In
 

ad
d

itio
n

 to
 th

is, C
h
ry

so
tile asb

esto
s w

as d
etected

 in
 sam

p
les fro

m
 T

rial P
it 2

 an
d

 B
o

reh
o
le 3

 

in
 th

e fo
rm

 o
f lo

o
se fib

res an
d

 as b
itu

m
en

. 

 T
h

e so
u
rce o

f th
e m

etal co
n

tam
in

atio
n

 an
d

 asb
esto

s is lik
ely

 to
 b

e fro
m

 ex
tran

eo
u

s frag
m

en
ts 

in
 th

e m
ad

e g
ro

u
n

d
. T

h
e lead

 is co
n

sid
ered

 to
 b

e n
o

n
-v

o
latile o

r o
f a lo

w
 v

o
latility

 an
d

 d
o

es 

n
o

t th
u

s p
resen

t a sig
n

ifican
t v

ap
o

u
r risk

. In
 ad

d
itio

n
, th

e co
m

p
o

u
n

d
s are co

n
sid

ered
 lik

ely
 to

 

b
e o

f lo
w

 so
lu

b
ility

 an
d

 a p
lau

sib
le risk

 to
 g

ro
u

n
d

w
ater h

as th
erefo

re n
o
t b

een
 id

en
tified

.  

 E
n

d
 u

sers w
ill b

e effectiv
ely

 iso
lated

 fro
m

 d
irect co

n
tact w

ith
 th

e id
en

tified
 co

n
tam

in
an

ts b
y
 

th
e p

ro
p

o
sed

 b
u
ild

in
g
s an

d
 areas o

f ex
tern

al h
ard

stan
d

in
g
. N

o
 n

ew
 so

ft lan
d

scap
ed

 areas are 

p
ro

p
o

sed
. 

 A
sb

esto
s co

n
tam

in
atio

n
 w

as id
en

tified
 in

 tw
o

 lo
catio

n
s. A

sb
esto

s co
n
tain

in
g
 m

aterial m
ay

 b
e
 

p
resen

t 
elsew

h
ere 

w
ith

in
 
th

e 
m

ad
e 

g
ro

u
n

d
 
in

 
areas 

th
at 

h
av

e 
n

o
t 

b
een

 
in

v
estig

ated
. 

S
ite 

w
o

rk
ers sh

o
u
ld

 b
e m

ad
e aw

are o
f th

is an
d

 a p
ro

g
ram

m
e o

f w
o

rk
in

g
 sh

o
u

ld
 b

e id
en

tified
 to

 

p
ro

tect w
o

rk
ers h

an
d
lin

g
 an

y
 so

il. T
h

e m
eth

o
d

 o
f site w

o
rk

in
g
 sh

o
u

ld
 b

e in
 acco

rd
an

ce w
ith

 

g
u

id
elin

es 
set 

o
u
t 

b
y
 
H

S
E

[2
] 

an
d

 
C

IR
IA

[3
]. 

A
n

y
 

m
aterials 

co
n
tain

in
g
 
asb

esto
s 

th
at 

co
u
ld

 

b
eco

m
e airb

o
rn

e sh
o

u
ld

, w
h

ere p
o

ssib
le, b

e k
ep

t d
am

p
 an

d
 sh

o
u
ld

 b
e d

o
u

b
le b

ag
g
ed

 an
d
 

lab
elled

 w
ith

 asb
esto

s w
arn

in
g
s an

d
 d

ep
o

sited
 in

 co
v
ered

 lo
ck

ed
 sk

ip
s. 

 A
 sin

g
le elev

ated
 co

n
cen

tratio
n

 o
f su

lp
h
id

e w
as also

 reco
rd

ed
 w

ith
in

 B
o

reh
o

le 3
. H

o
w

ev
er, 

co
n

cen
tratio

n
s o

f su
lp

h
id

e are n
o

t co
n

sid
ered

 a risk
 to

 h
u

m
an

 h
ealth

. 

 It is reco
m

m
en

d
ed

 th
at a w

atch
in

g
 b

rief b
e m

ain
tain

ed
 d

u
rin

g
 g

ro
u

n
d

 w
o

rk
s b

y
 th

e co
n
tracto

r 

an
d

 an
y
 su

sp
ected

 co
n

tam
in

atio
n

, esp
ecially

 in
 areas n

o
t co

v
ered

 b
y
 th

e in
v
estig

atio
n

, sh
o

u
ld

 

b
e b

ro
u

g
h

t to
 th

e atten
tio

n
 o

f a g
eo

en
v
iro

n
m

en
tal en

g
in

eer. 
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S
ite

 W
o

rk
e
rs

 
S

ite w
o
rk

ers sh
o

u
ld

 b
e m

ad
e aw

are o
f th

e co
n
tam

in
atio

n
, in

clu
d

in
g
 th

e p
o
ten

tial p
resen

ce o
f 

asb
esto

s, an
d

 a p
ro

g
ram

m
e
 o

f w
o
rk

in
g
 sh

o
u

ld
 b

e id
en

tified
 to

 p
ro

tect w
o

rk
ers h

an
d

lin
g
 an

y
 

so
il. T

h
e m

eth
o

d
 o

f site w
o
rk

in
g
 sh

o
u

ld
 b

e in
 acco

rd
an

ce w
ith

 g
u

id
elin

es set o
u
t b

y
 H

S
E

 an
d
 

C
IR

IA
 

an
d

 
th

e 
req

u
irem

en
ts 

o
f 

th
e 

L
o

cal 
A

u
th

o
rity

 
E

n
v
iro

n
m

en
tal 

H
ealth

 
O

fficer. 
A

 

w
atch

in
g
 b

rief sh
o

u
ld

 also
 b

e m
ain

tain
ed

 d
u

rin
g
 th

e g
ro

u
n

d
w

o
rk

, an
d

 if su
sp

icio
u

s so
ils are 

en
co

u
n
tered

 th
en

 a su
itab

ly
 q

u
alified

 en
g
in

eer sh
o

u
ld

 in
sp

ect th
e so

ils an
d

 fu
rth

er testin
g
 

sh
o

u
ld

 b
e carried

 o
u
t if req

u
ired

. 
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W

a
s
te

 D
is

p
o

s
a
l 

 U
n

d
er th

e E
u
ro

p
ean

 W
aste D

irectiv
e, w

aste is classified
 as b

ein
g
 eith

er H
azard

o
u

s o
r N

o
n

-

H
azard

o
u

s 
an

d
 

lan
d
fills 

receiv
in

g
 

w
aste 

are 
classified

 
as 

accep
tin

g
 

h
azard

o
u

s 
o

r 
n

o
n

-

h
azard

o
u

s w
astes o

r th
e n

o
n

-h
azard

o
u

s su
b

-categ
o

ry
 o

f in
ert w

aste in
 acco

rd
an

ce w
ith

 th
e 

W
aste D

irectiv
e. W

aste classificatio
n

 is a stag
ed

 p
ro

cess an
d

 th
is in

v
estig

atio
n

 rep
resen

ts th
e 

p
relim

in
ary

 sam
p

lin
g
 ex

ercise o
f th

at p
ro

cess. O
n

ce th
e ex

ten
t an

d
 lo

catio
n

 o
f th

e w
aste th

at 

is to
 b

e rem
o

v
ed

 h
as b

een
 d

efin
ed

, fu
rth

er sam
p

lin
g
 an

d
 testin

g
 m

ay
 b

e n
ecessary

. T
h

e resu
lts 

fro
m

 th
is g

ro
u

n
d

 in
v
estig

atio
n

 sh
o

u
ld

 b
e u

sed
 to

 h
elp

 d
efin

e th
e sam

p
lin

g
 p

lan
 fo

r su
ch

 

fu
rth

er testin
g
, w

h
ich

 co
u

ld
 in

clu
d
e W

A
C

 leach
in

g
 tests w

h
ere th

e to
tals an

aly
sis in

d
icates 

th
e so

il to
 b

e a h
azard

o
u

s w
aste o

r in
ert w

aste fro
m

 a co
n
tam

in
ated

 site. It sh
o

u
ld

 h
o

w
ev

er b
e 

n
o

ted
 

th
at 

th
e 

E
n

v
iro

n
m

en
t 

A
g
en

cy
 

g
u

id
an

ce 
W

M
3

1
3 

states 
th

at 
lan

d
fill 

W
A

C
 

an
aly

sis, 

sp
ecifically

 leach
in

g
 test resu

lts, m
u

st n
o
t b

e u
sed

 fo
r w

aste classificatio
n

 p
u
rp

o
ses.  

 A
n

y
 
sp

o
il 

arisin
g
 
fro

m
 
ex

cav
atio

n
s 

o
r 

lan
d

scap
in

g
 
w

o
rk

s, 
w

h
ich

 
is 

n
o
t 

to
 
b

e 
re-u

sed
 
in

 

acco
rd

an
ce w

ith
 th

e C
L

:A
IR

E
1

4 g
u

id
an

ce, w
ill n

eed
 to

 b
e d

isp
o

sed
 o

f to
 a licen

sed
 tip

. W
aste 

g
o

in
g
 to

 lan
d

fill is su
b
ject to

 lan
d
fill tax

 at eith
er th

e stan
d

ard
 rate o

f £
8
6

.1
0

 p
er to

n
n

e (ab
o

u
t 

£
1

5
5

 p
er m

3) o
r at th

e lo
w

er rate o
f £

2
.7

0
 p

er to
n
n

e (ro
u

g
h

ly
 £

5
 p

er m
3). H

o
w

ev
er, th

e 

classificatio
n
s fo

r tax
 p

u
rp

o
ses an

d
 d

isp
o

sal p
u
rp

o
ses d

iffer an
d

 cu
rren

tly
 all m

ad
e g

ro
u

n
d
 

an
d

 to
p

so
il is tax

ab
le at th

e ‘stan
d
ard

’ rate an
d
 o

n
ly

 n
atu

rally
 o

ccu
rrin

g
 so

il an
d
 sto

n
es, w

h
ich

 

are accu
rately

 d
escrib

ed
 as su

ch
 in

 term
s o

f th
e 2

0
1

1
 O

rd
er, w

o
u

ld
 q

u
alify

 fo
r th

e ‘lo
w

er rate’ 

o
f lan

d
fill tax

. 

 B
ased

 u
p

o
n

 o
n

 th
e tech

n
ical g

u
id

an
ce p

ro
v
id

ed
 b

y
 th

e E
n

v
iro

n
m

en
t A

g
en

cy
 it is co

n
sid

ered
 

lik
ely

 th
at th

e so
ils en

co
u

n
tered

 d
u
rin

g
 th

is g
ro

u
n

d
 in

v
estig

atio
n

, as rep
resen

ted
 b

y
 th

e th
ree 

ch
em

ical an
aly

ses carried
 o

u
t, w

o
u
ld

 b
e g

en
erally

 classified
 as fo

llo
w

s; 
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 A
n

y
 so

ils co
n

tain
in

g
 asb

esto
s m

ay
 b

e classified
 as H

A
Z

A
R

D
O

U
S

 w
aste if th

e co
n

cen
tratio

n
 

is o
v
er 0

.1
 %

. A
sb

esto
s q

u
an

tificatio
n

 h
as n

o
t b

een
 u

n
d

ertak
en

 to
 d

ate, b
u
t it is reco

m
m

en
d

ed
 

th
at ad

d
itio

n
al sam

p
lin

g
 an

d
 testin

g
 is carried

 o
u

t to
 co

n
firm

 th
e co

n
cen

tratio
n

 to
 assist in

 th
e 

w
aste classificatio

n
. 

 U
n

d
er th

e req
u
irem

en
ts o

f th
e E

u
ro

p
ean

 W
aste D

irectiv
e all w

aste n
eed

s to
 b

e p
re-treated

 

p
rio

r to
 d

isp
o
sal. T

h
e p

re-treatm
en

t p
ro

cess m
u

st b
e p

h
y
sical, th

erm
al, ch

em
ical o

r b
io

lo
g
ical, 

in
clu

d
in

g
 so

rtin
g
. It m

u
st ch

an
g
e th

e ch
aracteristics o

f th
e w

aste in
 o

rd
er to

 red
u
ce its v

o
lu

m
e, 

h
azard

o
u

s n
atu

re, facilitate h
an

d
lin

g
 o

r en
h

an
ce reco

v
ery

. T
h

e w
aste p

ro
d

u
cer can

 carry
 o

u
t 

th
e treatm

en
t b

u
t th

ey
 w

ill n
eed

 to
 p

ro
v
id

e d
o

cu
m

en
tatio

n
 to

 p
ro

v
e th

at th
is h

as b
een

 carried
 

o
u

t. 
A

ltern
ativ

ely
, 

th
e 

treatm
en

t 
can

 
b

e 
carried

 
o

u
t 

b
y
 

an
 

ap
p

ro
v
ed

 
co

n
tracto

r. 
T

h
e 

E
n

v
iro

n
m

en
t A

g
en

cy
 h

as issu
ed

 a p
o

sitio
n

 p
ap

er
1

5 w
h

ich
 states th

at in
 certain

 circu
m

stan
ces, 

                                                                        

1
3

  
E

n
v
iro

n
m

en
t A

g
en

cy
 2

0
1
5

.  G
u
id

a
n

ce
 o

n
 th

e
 c

la
ssific

a
tio

n
 a

n
d

 a
sse

ssm
en

t o
f w

a
ste

.  T
ech

n
ical G

u
id

an
ce W

M
3

 F
irst E

d
itio

n
 

1
4

  
C

L
:A

IR
E

 M
arch

 2
0

1
1

. T
h
e
 D

efin
itio

n
 o

f W
a

ste
: D

ev
elo

p
m

en
t In

d
u

stry C
o
d
e
 o

f P
ra

c
tic

e V
ersio

n
 2

 

1
5
  

E
n

v
iro

n
m

en
t A

g
en

cy
 2

3
 O

ct 2
0
0
7

  R
e
g
u

la
to

ry P
o

sitio
n

 S
ta

te
m

en
t T

re
a
tin

g
 n

o
n

-h
a
za

rd
o

u
s w

a
ste

 fo
r la

n
d
fill - E

n
fo

rc
in

g
 th

e n
e
w

 

re
q
u

ire
m

en
t  



W
a

lla
ce H

o
u

se, F
itzro

y P
a

rk, L
o
n

d
o
n

 N
6

 6
H

T
 

 
S

ite In
vestig

a
tio

n
 a

n
d

 B
a

sem
en

t 

D
errick a

n
d

 C
la

ire D
a

le 
 

Im
p

a
ct A

ssessm
en

t R
ep

o
rt  

 R
ef J1

7
1

1
1
 

3
0
 

 
Issu

e N
o

 2
 

3
 A

u
g

u
st 2

0
1
7
 

seg
reg

atio
n

 at so
u
rce m

ay
 b

e co
n

sid
ered

 as p
re-treatm

en
t an

d
 th

u
s ex

cav
ated

 m
aterial m

a
y

 

n
o

t 
h

av
e 

to
 
b
e 

treated
 
p
rio

r 
to

 
lan

d
fillin

g
 
if 

th
e 

so
ils 

can
 
b
e 

seg
reg

ated
 
o

n
site 

p
rio

r 
to

 

ex
cav

atio
n

 b
y
 su

fficien
tly

 ch
aracterisin

g
 th

e so
ils in

situ
 p

rio
r to

 ex
cav

atio
n

.  

  T
h

e ab
o

v
e o

p
in

io
n

 w
ith

 reg
ard

 to
 th

e classificatio
n
 o

f th
e ex

cav
ated

 so
ils is p

ro
v
id

ed
 fo

r 

g
u

id
an

ce o
n

ly
 an

d
 sh

o
u

ld
 b

e co
n
firm

ed
 b

y
 th

e receiv
in

g
 lan

d
fill o

n
ce th

e so
ils to

 b
e d

iscard
ed

 

h
av

e b
een

 id
en

tified
. 

 T
h

e lo
cal w

aste reg
u

latio
n
 d

ep
artm

en
t o

f th
e E

n
v
iro

n
m

en
t A

g
en

cy
 (E

A
) sh

o
u

ld
 b

e co
n

tacted
 

to
 o

b
tain

 d
etails o

f tip
s th

at are licen
sed

 to
 accep

t th
e so

il rep
resen

ted
 b

y
 th

e test resu
lts. T

h
e 

tip
s w

ill b
e ab

le to
 p

ro
v
id

e co
sts fo

r d
isp

o
sin

g
 o

f th
is m

aterial b
u
t m

ay
 req

u
ire fu

rth
er testin

g
. 
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n
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D
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n
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 C
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ire D
a
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p

a
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t R
ep

o
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 R
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7
1

1
1
 

3
1
 

 
Issu

e N
o
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3
 A

u
g

u
st 2

0
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7
 

 

 P
a
rt 3

: G
R

O
U

N
D

 M
O

V
E

M
E

N
T

 A
N

A
L

Y
S

IS
 

 T
h
is sectio

n
 o

f th
e rep

o
rt co

m
p

rises an
 an

aly
sis o

f th
e g

ro
u

n
d

 m
o

v
e
m

en
ts arisin

g
 fro

m
 th

e p
ro

p
o

sed
 

b
asem

en
t 

an
d

 
fo

u
n

d
atio

n
 

sch
em

e 
d

iscu
ssed

 
in

 
P

art 
2
 

an
d
 

th
e 

in
fo

rm
atio

n
 

o
b

tain
ed

 
fro

m
 

th
e 

in
v
estig

atio
n

, p
resen

ted
 in

 P
art 1

 o
f th

e rep
o

rt. 

 

 9
.0

 
IN

T
R

O
D

U
C

T
IO

N
 

  
T

h
e sid

es o
f an

 ex
cav

atio
n
 w

ill m
o

v
e to

 so
m

e ex
ten

t reg
ard

less o
f h

o
w

 th
ey

 are su
p

p
o

rted
. 

T
h

e m
o

v
e
m

en
t w

ill ty
p

ically
 b

e b
o

th
 h

o
rizo

n
tal an

d
 v

ertical an
d

 w
ill b

e in
flu

en
ced

 b
y
 th

e 

en
g
in

eerin
g
 

p
ro

p
erties 

o
f 

th
e 

g
ro

u
n

d
, 

g
ro

u
n

d
w

ater 
lev

el 
an

d
 

flo
w

, 
th

e 
efficien

cy
 

o
f 

th
e 

v
ario

u
s su

p
p

o
rt sy

stem
s em

p
lo

y
ed

 d
u

rin
g
 u

n
d

erp
in

n
in

g
 an

d
 th

e efficien
cy

 o
r stiffn

ess o
f an

y
 

su
p

p
o

rt stru
ctu

res u
sed

. 

 
 

 
A

n
 

an
aly

sis 
h

as 
b

een
 

carried
 

o
u

t 
o

f 
th

e 
lik

ely
 

m
o

v
e
m

en
ts 

arisin
g
 

fro
m

 
th

e 
p

ro
p
o

sed
 

ex
cav

atio
n

 
an

d
 
th

e 
resu

lts 
o

f 
th

is 
an

aly
sis 

h
av

e 
b

een
 
u

sed
 
to

 
p

red
ict 

th
e 

effect 
o
f 

th
ese 

m
o

v
e
m

en
ts o

n
 su

rro
u

n
d

in
g
 stru

ctu
res. 

 9
.1

 
C

o
n

s
tru

c
tio

n
 S

e
q

u
e
n

c
e
 

 
It 

is 
u

n
d

ersto
o

d
 th

at 
it is 

p
ro

p
o
sed

 to
 co

n
stru

ct 
a n

ew
 
b

asem
en

t 
stru

ctu
re, to

 
a 

d
ep

th
 o

f 

ap
p

ro
x
im

ately
 2

.8
 m

 (8
0

.8
4

 m
 O

D
), b

en
eath

 th
e fo

o
tp

rin
t o

f th
e ex

istin
g
 g

arag
e o

n
 th

e n
o

rth
-

w
estern

 p
art o

f th
e site, an

d
 th

at it w
ill b

e fo
rm

ed
 in

 an
 o

p
en

 cu
t ex

cav
atio

n
.  T

h
is sh

o
u
ld

 b
e 

feasib
le p

ro
v
id

ed
 th

at lo
calised

 slip
p
in

g
 can

 b
e to

lerated
 an

d
 th

at th
e ex

cav
atio

n
s are m

an
ag

ed
 

to
 en

su
re th

at th
ey

 d
o
 n

o
t h

av
e an

 ad
v
erse effect o

n
 th

e stab
ility

 o
f th

e site. In
 situ

 retain
in

g
 

w
alls w

ill th
en

 b
e co

n
stru

cted
 in

 fro
n
t o

f th
e ex

cav
atio

n
 an

d
 th

e area b
eh

in
d
 th

e w
alls b

ack
filled

 

o
n
 co

m
p
letio

n
. 

 T
h

e fo
llo

w
in

g
 seq

u
en

ce o
f o

p
eratio

n
s h

as b
een

 p
ro

v
id

ed
 b

y
 E

llio
tt W

o
o

d
 an

d
 h

as b
een

 u
sed

 

to
 en

ab
le an

aly
sis o

f th
e g

ro
u

n
d

 m
o

v
e
m

en
ts aro

u
n

d
 th

e ex
cav

atio
n

 b
o

th
 d

u
rin

g
 an

d
 after 

co
n

stru
ctio

n
. F

u
ll d

etails o
f th

e p
ro

p
o

sed
 co

n
stru

ctio
n

 seq
u
en

ce are in
clu

d
ed

 w
ith

in
 E

llio
tt 

W
o

o
d

s S
tru

ctu
ral &

 C
iv

il E
n

g
in

eerin
g
 P

lan
n
in

g
 R

ep
o

rt (rep
o
rt ref 2

1
7
0

3
1

0
, d

ated
 A

u
g
u

st 

2
0

1
7

), w
h
ich

 sh
o

u
ld

 b
e read

 in
 co

n
ju

n
ctio

n
 w

ith
 th

is rep
o

rt. 
 In

 g
en

eral, fo
llo

w
in

g
 d

e
m

o
litio

n
 o

f th
e ex

istin
g
 g

arag
e stru

ctu
re, th

e seq
u

en
ce o

f w
o

rk
s fo

r 

ex
cav

atio
n

 an
d

 co
n
stru

ctio
n

 w
ill co

m
p

rise th
e fo

llo
w

in
g
 stag

es. 

 1
. 

E
x

cav
ate g

ro
u

n
d
 to

 b
asem

en
t lev

el w
ith

 all sid
es b

attered
 b

ack
. 

 

2
. 

In
stall p

iles at b
asem

en
t lev

el.  

 3
. 

In
stall h

eav
e p

ro
tectio

n
, n

ew
 R

C
 slab

 su
sp

en
d

ed
 o

n
 p

iles &
 n

ew
 R

C
 B

asem
en

t w
alls. 

 4
. 

In
stall b

ase to
 p

ro
p

o
sed

 F
ren

ch
 d

rain
s at n

ew
 b

asem
en

t lev
el. 

 5
. 

In
stall d

rain
ag

e an
d

 co
n

stru
ct b

asem
en

t slab
 an

d
 w

alls. 

 6
. 

In
stall g

ro
u

n
d

 flo
o

r slab
 &

 b
ack

fill w
ith

 h
ard

 co
re to

 fo
rm

 F
ren

ch
 d

rain
s. 

 7
. 

In
stall su

p
erstru

ctu
re o

n
 R

C
 b

asem
en

t b
o

x
. 
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e N
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S
u
itab

le an
g
les fo

r th
e b

attered
 sid

es o
f th

e ex
cav

atio
n
 are ex

p
ected

 to
 b

e ap
p
ro

x
im

ately
 6

0
o fo

r 

th
e L

o
n
d
o
n
 C

lay
. C

are sh
o

u
ld

 b
e tak

en
 to

 p
ro

tect th
e sid

es d
u
rin

g
 p

erio
d
s o

f rain
fall an

d
 an

y
 

ru
n
-o

ff fro
m

 co
n
stru

ctio
n
 o

p
eratio

n
s u

n
til th

e retain
in

g
 w

alls h
av

e b
een

 in
stalled

. M
o
v
em

en
t o

f 

p
lan

t at th
e to

p
 o

f an
y
 o

p
en

 cu
t sh

o
u
ld

 b
e p

rev
en

ted
 an

d
 d

aily
 in

sp
ectio

n
s o

f th
e cu

t faces sh
o
u
ld

 

b
e carried

 o
u
t to

 ch
eck

 stab
ility

. 

  

1
0

.0
 

G
R

O
U

N
D

 M
O

V
E

M
E

N
T

S
 

 

A
n

 
assessm

en
t 

o
f 

g
ro

u
n

d
 

m
o

v
e
m

en
ts 

w
ith

in
 

an
d

 
su

rro
u
n

d
in

g
 

th
e 

ex
cav

atio
n
s 

h
as 

b
een

 

u
n

d
ertak

en
 u

sin
g
 th

e X
-D

isp
 an

d
 P

-D
isp

 co
m

p
u

ter p
ro

g
ram

s licen
sed

 fro
m

 th
e O

A
S

Y
S

 su
ite 

o
f g

eo
tech

n
ical m

o
d

ellin
g
 so

ftw
are fro

m
 A

ru
p

. T
h

ese p
ro

g
ram

s are co
m

m
o

n
ly

 u
sed

 w
ith

in
 

th
e g

ro
u

n
d

 en
g
in

eerin
g
 in

d
u

stry
 an

d
 are co

n
sid

ered
 to

 b
e ap

p
ro

p
riate to

o
ls fo

r th
is an

aly
sis. 

 T
h

e an
aly

sis o
f p

o
ten

tial g
ro

u
n

d
 m

o
v
e
m

en
ts, as a resu

lt o
f th

e p
ro

p
o

sed
 o

p
en

-cu
t ex

cav
atio

n
 

an
d

 resu
ltin

g
 u

n
lo

ad
in

g
 o

f th
e u

n
d

erly
in

g
 so

ils, h
as b

een
 carried

 o
u

t u
sin

g
 th

e O
asy

s P
-D

isp
 

V
ersio

n
 1

9
.2

 –
 B

u
ild

 1
2

 so
ftw

are p
ack

ag
e an

d
 is b

ased
 o

n
 th

e assu
m

p
tio

n
 th

at th
e so

ils 

b
eh

av
e 

elastically
, 

w
h

ich
 p

ro
v
id

es 
a reaso

n
ab

le 
ap

p
ro

x
im

atio
n

 
o

f 
so

il 
b
eh

av
io

u
r 

at sm
all 

strain
s.  

 T
h

e 
g
ro

u
n

d
 

m
o

v
e
m

en
ts 

p
red

icted
 

b
y
 

P
-D

isp
 

h
av

e 
th

en
 

b
een

 
im

p
o

rted
 

in
to

 
th

e 
X

-D
isp

 

p
ro

g
ram

, w
h

ich
 h

as th
en

 b
een

 u
sed

 to
 u

n
d

ertak
e th

e su
b

seq
u

en
t d

am
ag

e assessm
en

t.  
 F

o
r th

e p
u

rp
o
se o

f th
ese an

aly
ses, th

e co
rn

ers h
av

e b
een

 d
efin

ed
 b

y
 x

 an
d

 y
 co

o
rd

in
ates, w

ith
 

th
e x

-d
irectio

n
 ap

p
ro

x
im

ately
 p

arallel w
ith
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 p
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d
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e b
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e b
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e
s
u

ltin
g

 fro
m

 th
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 C
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e b
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. D
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stiffn

ess 
at 

v
ario

u
s 

lev
els 

to
 

calcu
late 

d
isp

lacem
en

ts. V
alu

es o
f stiffn

ess fo
r th
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 p
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 m
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 d
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 m
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 b
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e b
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 c
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 c
la

y
s: a

 sta
te o

f th
e
 a

rt rev
iew

.  P
ro

c C
o
n

f S
ettlem

en
t o

f S
tru

ctu
res, C

am
b

rid
g
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n
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y
s - a

 sim
p
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e d
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e p
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 d
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n
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 b
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e d
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 p
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p
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b
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 m
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e d
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 b
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e p
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e p
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 b
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f C
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, D
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h
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e b
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e d
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e p
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 �
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as b
een

 assu
m

ed
 th

at th
e fo

u
n

d
atio

n
s o

f T
h
e L

ittle H
o
u

se ex
ten

d
 to

 a 

d
ep

th
 o

f ap
p

ro
x

im
ately

 0
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 b
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s p
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