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Ref: 002_ST8150654_MA05 

HARWELL TRAINING CENTRE 
OPTION 2 – NEW BUILD 
 
Structural Engineering Strategy 
 
General 
 
The proposed development comprises a single storey training facility which will replace the existing single storey 
building. 
 

The structural engineering elements of the works shall be designed, supplied, installed and constructed to comply 

with the current revision of the Building Regulations and relevant Eurocodes (including National Annexes) or 

British Standards and codes of practice. 

 

The design and installation of the structural works will also take into account any particular Planning or Building 
Control conditions or requirements for the site and any associated sustainability requirements in conjunction with 
the key design parameters and criteria below: 
 

• The structure will be fully co-ordinated with all other consultants and members of the client/ design team 
to include the building fabric, services, facades, walls, plant and existing site conditions. 

 

• The Frame will be efficiently designed to offer the most economical yet robust solution to meet with the 
clients requirements and ensure longevity to the building 
 

• The building and its structural fabric will be designed to support all vertical dead and imposed loads, along 
with lateral loads due to wind pressures and adequately transfer all loads through to suitably designed 
foundations into the ground sub strata ensuring minimal deflections within the structure. 
 

The above list is not exhaustive and will be further developed during the course of the project. 
 
Foundation and Substructure 
 
From review of site investigations on adjoining developments, the typical expected ground conditions are made 
ground/ topsoil overlaying a band of Head Deposits (clay) with an anticipated depth of between 0.2-0.9m. Below 
this is a further layer of Head Deposits (sand and gravel) extending to possible depth of 1.5m.  
 
The solid geology of the site is the Zig-Zag Chalk formation below the Head Deposits which is in line with the 
findings of the British Geological Survey as highlighted earlier in this report. 
 
The Head Deposits have been discounted as possible bearing strata for the new foundations, and all foundations 
will be taken down through this material onto the Zig-Zag Chalk formation. Tests undertaken on adjacent sites 
have yielded bearing pressures in the region of 100-150kN/m

2
 and is typically either non-shrinkable or of low 

volume change potential. 
 
As such, and subject to an intrusive investigation, we would propose pad foundations to support the new structure. 
 
Using the values obtained from an adjacent site, a 1.5m x 1.5m wide square pad based at approximately 2.0m 
could support respective column loads of 300kN to 500kN which from initial analysis is sufficient for the new 
training facility. This will be confirmed upon receipt of the final geotechnical analysis. 
 
Ground Floor Slab 
 
A ground bearing floor slab may be considered, however consideration due to the variability of the sub strata and 
the uncertainty arising from buried structures associated with the existing building will be made.  Any such ‘hard 
spots’ should be excavated and removed before backfilling with a suitable material to mitigate against differential 
settlement.  Should buried obstructions be discovered the successful adoption of a ground bearing slab will 
depend upon the careful selection and placement of fill material. 
 
We would anticipate the load bearing capacity of a ground bearing slab to be circa 20kN/m

2
. 

 
Upon receipt of the Geotechnical Report confirming suitability of a ground bearing slab, this will be designed and 
constructed in accordance with the Concrete Society Technical Report TR34 – Industrial Ground Floor Slabs with 
due consideration given to the following: 
 

• Location of joints 

• Surface regularity 

• Sub base and reinforcement design 
 
Should the ground conditions be found to be unfavourable such that a ground bearing slab cannot be reasonably 
adopted, we would propose to adopt a suspended floor system, such as precast beam and block or an insitu 
reinforced concrete slab. 

 

 
3D Perspective of structural frame 

 
Superstructure 
 
 
Glanville Consultants propose that a braced steel frame solution would be the most appropriate for this 
development given the regularity of the architectural layout and proposed visualisations. 
 
The design principals of the building will be to utilise steel columns at a regular grids (approximately at 7m 
spacing) which will support a series of steel roof beams.  It is anticipated the roof will be constructed with insulated 
composite panels and will be supported on cold rolled steel purlins. 
 
Cladding rails will span between the perimeter columns to provide support to the chosen cladding panels. 
 
Lateral stability will be achieved by accommodating horizontal bracing within the roof structure and vertical cross-
bracing to suit the proposed elevations, which will ensure all wind forces are transferred through the steel frame to 
the foundations and into the underlying soil strata. 





 

7
4
2
1
/0
0
2
/a
1
1
/G
W
/A
G
 

P
ag
e 
1
 o
f 
3
 

O
ct
o
b
er
 2
0
1
5
 

   M
EC
H
A
N
IC
A
L 
&
 E
LE
C
TR
IC
A
L 
SE
R
V
IC
ES
 R
EP
O
R
T 

M
R
C
 H
ar
w
el
l, 
B
u
ild
in
g 
52
4 

O
p
ti
o
n
 1
 –
 R
ef
u
rb
 o
f 
Ex
is
ti
n
g 
B
u
ild
in
g 

El
ec
tr
ic
al
 

D
u
e 
to
 t
h
e 
ex
te
n
t 
o
f 
th
e 
re
fu
rb
 it
 is
 p
ro
p
o
se
d
 t
o
 e
n
ti
re
ly
 s
tr
ip
 o
u
t 
th
e 
el
ec
tr
ic
al
 s
er
vi
ce
s 
(w
it
h
 a
 f
ew

 e
xc
ep
ti
o
n
s,
 s
ee

 b
el
o
w
) 
an
d
 r
ep
la
ce
 w
it
h
 n
ew

 a
s 
th
e 
ex
is
ti
n
g 
w
ill
 

n
o
t 
su
it
. 

It
 is
 p
ro
p
o
se
d
 t
o
 r
et
ai
n
 t
h
e 
u
n
d
er
gr
o
u
n
d
 s
u
b
m
ai
n
 w
h
ic
h
 f
ee
d
s 
th
e 
b
u
ild
in
g 
an
d
 t
o
 r
ep

la
ce
 t
h
e 
ex
is
ti
n
g 
G
EC

 M
in
if
o
rm

 s
w
it
ch
 p
an
el
 w
it
h
 a
 m

o
d
er
n
 M

C
C
B
 u
n
it
. 
Th
is
 

w
ill
 f
ee
d
 o
u
t 
to
 s
u
b
‐d
is
tr
ib
u
ti
o
n
 b
o
ar
d
s 
lo
ca
te
d
 a
ro
u
n
d
 t
h
e 
b
u
ild
in
g 
(M

C
B
 t
yp
e)
. 
It
 i
s 
an
ti
ci
p
at
ed

 t
h
at
 t
h
e 
ex
is
ti
n
g 
su
b
m
ai
n
 w
ill
 b
e 
o
f 
ad
eq

u
at
e 
si
ze
 t
o
 s
u
p
p
ly
 t
h
e 

b
u
ild
in
g,
 t
h
o
u
gh

 f
u
rt
h
er
 d
es
ig
n
 w
o
u
ld
 n
ee
d
 t
o
 b
e 
ca
rr
ie
d
 o
u
t 
to
 d
et
er
m
in
e 
th
e 
lo
ad

 a
n
d
 t
h
e 
p
ro
te
ct
iv
e 
d
ev
ic
e 
fo
r 
th
e 
su
b
m
ai
n
 a
t 
it
s 
so
u
rc
e.
 

It
 is
 u
n
d
er
st
o
o
d
 t
h
at
 t
h
e 
A
n
n
ex
 b
u
ild
in
g 
is
 c
u
rr
en
tl
y 
fe
d
 f
ro
m
 b
u
ild
in
g 
5
2
4
. T
h
e 
ex
is
ti
n
g 
ca
b
le
 s
h
al
l b
e 
re
ta
in
ed

 a
n
d
 r
ec
o
n
n
ec
te
d
 t
o
 t
h
e 
n
ew

 M
C
C
B
 p
an
el
 b
o
ar
d
.  

N
ew

 l
ig
h
ti
n
g 
sh
al
l 
b
e 
p
ro
vi
d
ed

 t
h
ro
u
gh
o
u
t 
w
h
ic
h
 w
ill
 b
e 
o
f 
m
o
d
er
n
 h
ig
h
 e
ff
ic
ie
n
cy
 L
ED

 t
yp
e.
 M

o
ti
o
n
 s
en
so
rs
 a
re
 p
ro
p
o
se
d
 t
o
 m

o
st
 a
re
as
. 
Th
es
e 
w
ill
 b
e 
p
re
se
n
ce
 

d
et
ec
ti
o
n
 (
au
to
 o
n
, a
u
to
 o
ff
) 
to
 s
to
re
, c
o
rr
id
o
rs
, W

C
’ s
 e
tc
., 
A
b
se
n
ce
 d
et
ec
ti
o
n
 (
m
an
u
al
 o
n
, a
u
to
 o
ff
) 
to
 o
ff
ic
es
, t
ea
ch
in
g 
ro
o
m
s 
et
c.
 w
h
er
e 
th
er
e 
is
 a
b
u
n
d
an
t 
n
at
u
ra
l 

lig
h
t.
 In

 a
d
d
it
io
n
 d
ay
lig
h
t 
lin
ki
n
g 
w
o
u
ld
 b
e 
p
ro
vi
d
ed

 t
o
 r
o
o
m
s 
w
it
h
 n
at
u
ra
l l
ig
h
t 
w
h
er
e 
lig
h
ti
n
g 
is
 r
eg
u
la
te
d
 a
u
to
m
at
ic
al
ly
 t
o
 f
u
rt
h
er
 s
av
e 
en

er
gy
. M

an
u
al
ly
 s
w
it
ch
ed

 

lig
h
ti
n
g 
w
ill
 g
en
er
al
ly
 b
e 
u
se
d
 f
o
r 
en
tr
an
ce
 lo
b
b
y’
s 
an
d
 r
ec
ep

ti
o
n
 a
re
as
. 

Th
e 
ex
is
ti
n
g 
fi
re
 a
la
rm

 p
an
el
 is
 a
 G
en

t 
V
ig
ilo
n
 u
n
it
 a
n
d
 is
 p
ro
p
o
se
d
 t
o
 b
e 
re
ta
in
ed

 in
 it
s 
cu
rr
en

t 
lo
ca
ti
o
n
. N

ew
 lo
o
p
 w
ir
in
g 
sh
al
l b
e 
ta
ke
n
 f
ro
m
 h
er
e 
w
it
h
 n
ew

 d
ev
ic
es
 

lo
ca
te
d
 t
o
 s
u
it
e.
 It
 is
 a
n
ti
ci
p
at
ed

 t
h
at
 t
h
e 
fi
re
 a
la
rm

 w
ill
 b
e 
d
es
ig
n
ed

 t
o
 B
S 
5
8
3
9
 le
ve
l L
1
. 

Th
e 
ex
is
ti
n
g 
ac
ce
ss
 c
o
n
tr
o
l i
s 
a 
P
ax
to
n
 N
et
2
 s
ys
te
m
. 
W
h
er
e 
th
is
 is
 a
lr
ea
d
y 
in
st
al
le
d
 t
o
 d
o
o
rs
 t
h
at
 w
ill
 r
eq

u
ir
e 
ac
ce
ss
 c
o
n
tr
o
l i
t 
is
 p
ro
p
o
se
d
 t
o
 b
e 
re
ta
in
ed

 w
it
h
 n
ew

 

d
o
o
rs
 b
ei
n
g 
ad
d
ed

 in
 w
h
er
e 
re
q
u
i r
ed
. T
h
e 
ac
ce
ss
 c
o
n
tr
o
l i
s 
lin
ke
d
 t
o
 t
h
e 
re
st
 o
f 
th
e 
si
te
 v
ia
 E
th
er
n
et
 a
n
d
 it
 is
 p
ro
p
o
se
d
 t
o
 r
et
ai
n
 t
h
is
. 

Th
er
e 
is
 a
n
 e
xi
st
in
g 
fi
b
re
 b
ac
kb
o
n
e 
fe
ed

 in
 t
o
 t
h
e 
b
u
ild
in
g 
w
h
ic
h
 f
ee
d
s 
a 
sm

al
l w

al
l h
u
n
g 
ca
b
in
et
. P
ro
vi
d
in
g 
th
e 
b
ac
kb
o
n
e 
is
 o
f 
su
it
ab
le
 c
ap
ac
it
y 
to
 s
u
p
p
ly
 t
h
e 
tr
ai
n
in
g 

b
lo
ck
 it
 s
h
al
l b
e 
re
ta
i n
ed

 a
n
d
 e
xt
en

d
ed

 (
if
 n
ec
es
sa
ry
) 
to
 a
 n
ew

 d
at
a 
ca
b
in
et
. H

o
ri
zo
n
ta
l d
at
a 
ca
b
lin
g 
sh
al
l b
e 
ru
n
 t
o
 t
er
m
in
al
 o
u
tl
et
s 
in
 t
h
e 
b
u
ild
in
g 
b
y 
d
at
a 
ca
b
le
 t
o
 

th
e 
cl
ie
n
ts
 s
p
ec
. 

  M
ec
h
an
ic
al
  

D
u
e 
to
 t
h
e 
ex
te
n
t 
o
f 
th
e 
re
fu
rb
 it
 is
 p
ro
p
o
se
d
 t
o
 e
n
ti
re
ly
 s
tr
ip
 o
u
t 
th
e 
m
ec
h
an
ic
al
 s
er
vi
ce
s 
an
d
 r
ep
la
ce
 w
it
h
 n
ew

 a
s 
th
e 
ex
is
ti
n
g 
w
ill
 n
o
t 
su
it
 t
h
e 
p
ro
p
o
se
d
 la
yo
u
t 
/ 

fu
n
ct
io
n
 o
f 
th
e 
b
u
ild
in
g.
 

In
co
m
in
g 
Se
rv
ic
es
: 
It
 is
 p
ro
p
o
se
d
 t
o
 r
eu

se
 t
h
e 
ex
is
ti
n
g 
n
at
u
ra
l g
as
 m

ai
n
 c
o
m
in
g 
in
 t
o
 t
h
e 
m
ec
h
an
ic
al
 p
la
n
t 
ro
o
m
. 
A
t 
th
is
 s
ta
g e
 it
 is
 a
ss
u
m
ed

 t
h
e 
si
ze
 o
f 
n
at
u
ra
l g
as
 

p
ip
ew

o
rk
 is
 s
u
ff
ic
ie
n
t 
to
 m

ee
t 
th
e 
d
em

an
d
 o
f 
th
e 
b
u
ild
in
g.
 F
u
rt
h
er
 d
es
ig
n
 w
o
rk
 w
ill
 b
e 
re
q
u
ir
ed

 t
o
 e
st
ab
lis
h
 if
 t
h
e 
p
ip
e 
si
ze
 is
 a
d
eq
u
at
e 
o
r 
n
ee
d
s 
to
 b
e 
in
cr
ea
se
d
 in

 

si
ze
. T
h
e 
co
ld
 w
at
er
 m

ai
n
 e
n
te
rs
 t
h
e 
m
ec
h
an
ic
al
 p
la
n
t 
ro
o
m
 a
n
d
 t
h
e 
b
io
m
as
s 
p
la
n
t 
ro
o
m
 t
o
 s
er
ve
 t
h
e 
h
ea
ti
n
g 
p
la
n
t.
 T
h
e 
si
ze
 o
f 
th
e 
b
u
ri
ed

 C
W
M
 is
 p
re
su
m
ed

 t
o
 b
e 

o
f 
a 
su
ff
ic
ie
n
t 
si
ze
 t
o
 m

ee
t 
th
e 
d
o
m
es
ti
c 
w
at
er
 s
er
vi
ce
s 
d
em

an
d
 o
f 
th
e 
b
u
ild
in
g.
   

H
ea
ti
n
g:
 T
h
e 
ex
is
ti
n
g 
m
ec
h
an
ic
al
 p
la
n
t 
ro
o
m
 w
ill
 b
e 
re
co
n
fi
gu
re
d
 t
o
 h
o
u
se
 n
at
u
ra
l g
as
 c
o
n
d
en

si
n
g 
b
o
ile
rs
 t
o
 s
u
p
p
ly
 lo
w
 t
em

p
er
at
u
re
 h
o
t 
w
at
er
 t
o
 r
ad
ia
n
t 
p
an
el
s 
an
d
 

ra
d
ia
to
rs
 t
o
 t
h
e 
ro
o
m
s 
in
d
ic
at
ed

 o
n
 t
h
e 
la
yo
u
ts
. A

 n
ew

 b
io
m
as
s 
b
o
ile
r 
p
la
n
t 
ro
o
m
 w
ill
 b
e 
lo
ca
te
d
 in
 c
lo
se
 p
ro
xi
m
it
y 
th
e 
ex
is
ti
n
g 
m
ec
h
an
ic
al
 p
la
n
t 
ro
o
m
 t
o
 t
h
e 
n
o
rt
h
 

w
es
t 
o
f 
b
u
ild
in
g 
5
2
4
. 
It
 i
s 
in
te
n
d
ed

 t
o
 s
to
re
 t
h
e 
b
io
m
as
s 
m
at
er
ia
l 
in
 a
n
 a
d
ja
ce
n
t 
b
u
ild
in
g 
(B
u
ild
in
g 
3
7
1
).
 T
h
e 
b
io
m
as
s 
b
o
ile
r 
p
la
n
t 
w
ill
 a
ct
 a
 b
ac
ku
p
 t
o
 n
at
u
ra
l 
ga
s 

h
ea
ti
n
g 
p
la
n
t.
 It
 w
ill
 a
ls
o
 d
u
al
 f
u
n
ct
io
n
 a
s 
a 
te
st
 f
ac
ili
ty
 f
o
r 
th
e 
b
io
m
as
s 
m
at
er
ia
l a
n
d
 b
o
ile
r 
p
la
n
t.
 

M
ec
h
an
ic
al
 V
en
ti
la
ti
o
n
: A
n
 A
ir
 H
an
d
lin
g 
U
n
it
 s
h
al
l b
e 
lo
ca
te
d
 o
n
 t
h
e 
N
o
rt
h
 s
id
e 
o
f t
h
e 
b
u
ild
in
g.
 T
h
e 
A
H
U
 w
ill
 u
ti
lis
e 
a 
th
er
m
al
 w
h
ee
l t
o
 p
ro
vi
d
e 
h
ea
t 
ex
ch
an
g e
 b
et
w
ee
n
 

th
e 
su
p
p
ly
 a
n
d
 e
xh
au
st
 a
ir
 p
at
h
s 
fo
r 
th
e 
w
h
o
le
 b
u
ild
in
g 
w
it
h
 a
 f
ew

 e
xc
ep
ti
o
n
s 
b
el
o
w
. A

 d
ed

ic
at
ed

 M
V
H
R
 u
n
it
 w
ill
 s
er
ve
 t
h
e 
W
et
 L
ab
o
ra
to
ry
. T
h
is
 la
b
o
ra
to
ry
 h
as
 t
w
o
 

fu
m
e 
cu
p
b
o
ar
d
s 
an
d
 d
o
w
n
 d
ra
ft
s 
ta
b
le
s.
 T
h
e 
fu
m
e 
cu
p
b
o
ar
d
s 
w
ill
 h
av
e 
d
ed
ic
at
ed

 p
o
ly
p
ro
p
yl
en
e 
ce
n
tr
if
u
ga
l 
ex
tr
ac
t 
fa
n
s.
 T
h
e 
p
la
st
ic
 d
u
ct
w
o
rk
 s
h
al
l 
ri
se
 i
n
to
 t
h
e 

ce
ili
n
g 
vo
id
 a
n
d
 d
is
ch
ar
ge
 t
o
 a
tm

o
sp
h
er
e 
ab
o
ve
 t
h
e 
ro
o
f 
ri
d
ge
 li
n
e.
 T
h
e 
ex
tr
ac
t 
fr
o
m
 e
ac
h
 g
ro
u
p
 o
f 
th
re
e 
d
o
w
n
 d
ra
ft
 t
ab
le
s 
sh
al
l b
e 
co
n
n
ec
te
d
 t
o
 t
h
e 
ex
tr
ac
t 
sy
st
em

 

fr
o
m
 t
h
e 
M
V
H
R
. T
h
e 
d
u
ct
w
o
rk
 w
ill
 b
e 
ro
u
te
d
 in

 t
h
e 
ce
ili
n
g 
vo
id
. E
ac
h
 g
ro
u
p
 o
f 
th
re
e 
d
o
w
n
 d
ra
ft
 s
h
al
l b
e 
co
n
n
ec
te
d
 t
o
 t
h
e 
p
o
ly
p
ro
p
yl
en
e 
ex
tr
ac
t 
d
u
ct
w
o
rk
 a
n
d
 r
is
e 

in
 t
o
 t
h
e 
ce
ili
n
g 
vo
id
 a
n
d
 d
is
ch
ar
ge
 t
o
 a
tm

o
sp
h
er
e 
vi
a 
ex
tr
ac
t.
 T
h
e 
m
ak
e 
u
p
 a
ir
 w
ill
 b
e 
su
p
p
lie
d
 f
ro
m
 t
h
e 
M
V
H
R
 u
n
it
 t
h
e 
su
p
p
ly
 w
ill
 in
cr
ea
se
 t
o
 m

at
ch
 t
h
e 
ex
tr
ac
t 
th
e 

ex
tr
ac
t 
ai
r 
fl
o
w
 r
at
e 
fr
o
m
 t
h
e 
fu
m
e 
cu
p
b
o
ar
d
s 
o
r 
d
o
w
n
 d
ra
ft
 t
ab
le
. T
h
e 
ki
tc
h
en

, W
C
s 
an
d
 s
h
o
w
er
s 
sh
al
l h
av
e 
d
ed

ic
at
ed

 e
xt
ra
ct
 f
an
s,
 w
h
ic
h
 w
ill
 d
is
ch
ar
ge
 t
h
e 
ai
r 
fr
o
m
 

th
es
e 
ar
ea
s 
to
 a
tm

o
sp
h
er
e 
vi
a 
d
u
ct
w
o
rk
 in
 t
h
e 
ce
ili
n
g 
vo
id
  

C
o
m
fo
rt
 C
o
o
lin
g:
 T
h
e 
co
m
fo
rt
 c
o
o
lin
g 
la
yo
u
ts
 in
d
ic
at
e 
th
e 
ar
ea
s 
w
h
ic
h
 h
av
e 
ei
th
er
 r
ec
es
se
d
 c
as
se
tt
e 
o
r 
d
u
ct
ed

 in
d
o
o
r 
u
n
it
s 
su
p
p
ly
in
g 
co
o
le
d
 a
ir
 t
o
 t
h
e 
ro
o
m
s.
 T
h
e
 

co
n
d
en

se
rs
 w
ill
 b
e 
 

D
o
m
es
ti
c 
W
at
er
 S
er
vi
ce
s:
 T
h
e 
D
W
S 
w
ill
 b
e 
p
ro
vi
d
ed

 f
ro
m
 a
n
 in
d
ir
ec
t 
D
H
W
S 
ca
lo
ri
fi
er
 lo
ca
te
d
 in
 t
h
e 
n
at
u
ra
l g
as
 b
o
ile
r 
p
la
n
t 
ro
o
m
. 

D
ra
in
ag
e:
 E
xi
st
in
g 
b
el
o
w
 g
ro
u
n
d
 d
ra
in
ag
e 
co
n
n
ec
ti
o
n
s 
w
ill
 b
e 
re
u
se
d
 w
h
er
e 
p
o
ss
ib
le
 a
n
d
 n
ew

 b
el
o
w
 g
ro
u
n
d
 d
ra
in
ag
e 
co
n
n
e c
ti
o
n
 w
ill
 b
e 
m
ad
e 
to
 s
u
it
 t
h
e 
p
ro
p
o
se
d
 

la
yo
u
t.
 



 

7
4
2
1
/0
0
2
/a
1
1
/G
W
/A
G
 

P
ag
e 
2
 o
f 
3
 

O
ct
o
b
er
 2
0
1
5
 

 
 

 
 

 
 

 
 

  
 

 C
o
n
tr
o
ls
: T
h
e 
ve
n
ti
la
ti
o
n
, h
ea
ti
n
g 
an
d
 d
o
m
es
ti
c 
w
at
er
 s
er
vi
ce
s 
w
ill
 b
e 
co
n
tr
o
lle
d
 a
n
d
 m
o
n
it
o
re
d
 b
y 
a 
Tr
en
d
 b
as
ed

 B
u
ild
in
g 
M
an
ag
em

en
t 
Sy
st
em

. T
h
e 
B
M
S 
p
an
el
 w
ill
 

b
e 
lin
ke
d
 o
ve
r 
th
e 
Et
h
er
n
et
 n
et
w
o
rk
 t
o
 t
h
e 
Es
ta
te
s 
O
ff
ic
e.
 A
 g
ra
p
h
ic
al
 in
te
rf
ac
e 
w
ill
 d
is
p
la
y 
th
e 
al
ar
m
s 
an
d
 s
ta
tu
s 
o
f 
al
l t
h
e 
H
V
A
C
 p
la
n
t 

O
p
ti
o
n
 2
 –
 N
ew

 B
u
ild
 

El
ec
tr
ic
al
 

It
 is
 p
ro
p
o
se
d
 t
o
 r
et
ai
n
 t
h
e 
u
n
d
er
gr
o
u
n
d
 s
u
b
m
ai
n
 w
h
ic
h
 f
ee
d
s 
th
e 
ex
is
ti
n
g 
b
u
ild
in
g.
 T
h
is
 s
h
al
l b
e 
is
o
la
te
d
 a
n
d
 c
u
t 
o
ff
 in

 t
h
e 
gr
o
u
n
d
 n
ea
r 
to
 t
h
e 
ex
is
ti
n
g 
b
u
ild
in
g 
an
d
 

la
te
r 
ex
te
n
d
ed

 t
o
 t
h
e 
n
ew

 b
u
ild
in
g 
b
y 
w
ay
 o
f 
a 
re
si
n
 jo
in
t.
 It
 is
 a
n
ti
ci
p
at
ed

 t
h
at
 t
h
e 
ex
is
ti
n
g 
su
b
m
ai
n
 w
ill
 b
e 
o
f 
ad
eq
u
at
e 
si
ze
 t
o
 s
u
p
p
ly
 t
h
e 
b
u
ild
in
g,
 t
h
o
u
gh

 f
u
rt
h
er
 

d
es
ig
n
 w
o
u
ld
 n
ee
d
 t
o
 b
e 
ca
rr
ie
d
 o
u
t 
to
 d
et
er
m
in
e 
th
e 
lo
ad

 a
n
d
 t
h
e 
p
ro
te
ct
iv
e 
d
ev
ic
e 
fo
r 
th
e 
su
b
m
ai
n
 a
t 
it
s 
so
u
rc
e.
 

Th
e 
ex
te
n
d
ed

 s
u
b
m
ai
n
 s
h
al
l f
ee
d
 in
to
 a
 M

C
C
B
 p
an
el
 b
o
ar
d
 lo
ca
te
d
 in
 t
h
e 
p
la
n
t 
ro
o
m
. T
h
is
 s
h
al
l f
ee
d
 o
u
t 
to
 s
u
b
‐d
is
tr
ib
u
ti
o
n
 b
o
ar
d
s 
lo
ca
te
d
 a
ro
u
n
d
 t
h
e 
b
u
ild
in
g.
 

It
 is
 u
n
d
er
st
o
o
d
 t
h
at
 t
h
e 
A
n
n
ex
 b
u
ild
in
g 
is
 c
u
rr
en

tl
y 
fe
d
 fr
o
m
 t
h
e 
ex
is
ti
n
g 
b
u
ild
in
g 
5
2
4
. A
n
 a
lt
er
n
at
iv
e 
su
p
p
ly
 w
ill
 n
ee
d
 t
o
 b
e 
so
u
gh
t 
fo
r 
th
e 
d
u
ra
ti
o
n
 o
f t
h
e 
co
n
st
ru
ct
io
n
 

o
f t
h
e 
n
ew

 b
u
ild
in
g 
5
2
4
. A
s 
th
e 
n
ex
t 
n
ea
re
st
 b
u
ild
in
g 
is
 3
7
1
 it
 is
 p
ro
p
o
se
d
 t
o
 t
ak
e 
a 
fe
ed

 fr
o
m
 t
h
er
e.
 T
h
e 
ca
b
le
 c
o
u
ld
 b
e 
b
u
ri
ed

 in
 t
h
e 
so
ft
 g
r o
u
n
d
 t
o
 t
h
e 
n
o
rt
h
. T
h
o
u
gh

 

th
is
 t
em

p
o
ra
ry
 f
ee
d
 c
o
u
ld
 d
ep

en
d
 u
p
o
n
 t
h
e 
ti
m
in
g 
o
f 
th
e 
p
la
n
n
ed

 r
ef
u
rb
 w

o
rk
s 
to
 3
7
1
 w

h
ic
h
 c
o
u
ld
 c
la
sh
 w
it
h
 t
h
e 
5
2
4
 w
o
rk
s.
 I
f 
th
is
 i
s 
th
e 
ca
se
 t
h
en

 i
t 
m
ay
 b
e 

n
ec
es
sa
ry
 t
o
 e
m
p
lo
y 
a 
te
m
p
o
ra
ry
 g
en

er
at
o
r 
to
 f
ee
d
 t
h
e 
A
n
n
ex
 b
u
ild
in
g.
 

N
ew

 l
ig
h
ti
n
g 
sh
al
l 
b
e 
p
ro
vi
d
ed

 t
h
ro
u
gh
o
u
t 
w
h
ic
h
 w
ill
 b
e 
o
f 
m
o
d
er
n
 h
ig
h
 e
ff
ic
ie
n
cy
 L
ED

 t
yp
e.
 M

o
ti
o
n
 s
en
so
rs
 a
re
 p
ro
p
o
se
d
 t
o
 m

o
st
 a
re
as
. 
Th
es
e 
w
ill
 b
e 
p
re
se
n
ce
 

d
et
ec
ti
o
n
 (
au
to
 o
n
, a
u
to
 o
ff
) 
to
 s
to
re
, c
o
rr
id
o
rs
, W

C
’ s
 e
tc
., 
A
b
se
n
ce
 d
et
ec
ti
o
n
 (
m
an
u
al
 o
n
, a
u
to
 o
ff
) 
to
 o
ff
ic
es
, t
ea
ch
in
g 
ro
o
m
s 
et
c.
 w
h
er
e 
th
er
e 
is
 a
b
u
n
d
an
t 
n
at
u
ra
l 

lig
h
t.
 In

 a
d
d
it
io
n
 d
ay
lig
h
t 
lin
ki
n
g 
w
o
u
ld
 b
e 
p
ro
vi
d
ed

 t
o
 r
o
o
m
s 
w
it
h
 n
at
u
ra
l l
ig
h
t 
w
h
er
e 
lig
h
ti
n
g 
is
 r
eg
u
la
te
d
 a
u
to
m
at
ic
al
ly
 t
o
 f
u
rt
h
er
 s
av
e 
en

er
gy
. M

an
u
al
ly
 s
w
it
ch
ed

 

lig
h
ti
n
g 
w
ill
 g
en
er
al
ly
 b
e 
u
se
d
 f
o
r 
en
tr
an
ce
 lo
b
b
y’
s 
an
d
 r
ec
ep

ti
o
n
 a
re
as
. 

It
 is
 p
ro
p
o
se
d
 t
o
 in
st
al
l a
 n
ew

 G
en
t 
V
ig
ilo
n
 p
an
el
 s
o
 a
s 
to
 in
te
rf
ac
e 
fu
lly
 t
o
 t
h
e 
re
st
 o
f 
th
e 
si
te
. N

ew
 lo
o
p
 w
ir
in
g 
sh
al
l b
e 
ta
ke
n
 f
ro
m
 h
er
e 
w
it
h
 n
ew

 d
ev
ic
es
 lo
ca
te
d
 t
o
 

su
it
e.
 It
 is
 a
n
ti
ci
p
at
ed

 t
h
at
 t
h
e 
fi
re
 a
la
rm

 w
ill
 b
e 
d
es
ig
n
ed

 t
o
 B
S 
5
8
3
9
 le
ve
l L
1
. 

It
 is
 p
ro
p
o
se
d
 t
o
 in
st
al
l n
ew

 P
ax
to
n
 N
et
2
 a
cc
es
s 
co
n
tr
o
l t
o
 d
o
o
rs
 w
h
er
e 
it
 is
 r
eq

u
ir
ed
. T
h
is
 s
h
al
l b
e 
co
u
p
le
d
 w
it
h
 A
ss
a 
A
b
lo
y 
EL
5
8
2
 lo
ck
 s
et
s 
as
 a
re
 u
se
d
 e
ls
ew

h
er
e 
o
n
 

th
e 
M
R
C
 s
it
e.
 T
h
e 
ac
ce
ss
 c
o
n
tr
o
l s
h
al
l b
e 
lin
ke
d
 t
o
 t
h
e 
re
st
 o
f 
th
e 
si
te
 v
ia
 E
th
er
n
et
. 

It
 is
 p
ro
p
o
se
d
 t
o
 r
eu
se
 t
h
e 
ex
is
ti
n
g 
fi
b
re
 b
ac
kb
o
n
e 
(p
ro
vi
d
in
g 
it
 is
 o
ff
 a
d
eq

u
at
e 
ca
p
ac
it
y)
. T
h
is
 s
h
o
u
ld
 b
e 
ca
re
fu
lly
 s
tr
ip
p
ed

 b
ac
k 
cl
ea
r 
o
f 
th
e 
n
ew

 b
u
ild
, c
o
ile
d
 u
p
 a
n
d
 

su
it
ab
ly
 p
ro
te
ct
ed

 f
o
r 
th
e 
d
u
ra
ti
o
n
 o
f 
th
e 
w
o
rk
s 
u
n
ti
l s
u
ch
 t
im

e 
as
 it
 c
an

 b
e 
ro
u
te
d
 in
to
 t
h
e 
n
ew

 b
u
ild
 a
n
d
 o
n
 t
o
 a
 n
ew

 d
at
a 
ca
b
in
et
. H

o
ri
zo
n
ta
l d
at
a 
ca
b
lin
g 
sh
al
l b
e 

ru
n
 t
o
 t
er
m
in
al
 o
u
tl
e t
s 
in
 t
h
e 
b
u
ild
in
g 
b
y 
d
at
a 
ca
b
le
 t
o
 t
h
e 
cl
ie
n
ts
 s
p
ec
. 
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 M
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h
an
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al
 

In
co
m
in
g 
Se
rv
ic
es
: 
It
 is
 p
ro
p
o
se
d
 t
o
 r
eu

se
 t
h
e 
ex
is
ti
n
g 
n
at
u
ra
l g
as
 m

ai
n
 c
o
m
in
g 
in
 t
o
 t
h
e 
m
ec
h
an
ic
al
 p
la
n
t 
ro
o
m
. 
A
t 
th
is
 s
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 it
 is
 a
ss
u
m
ed

 t
h
e 
si
ze
 o
f 
n
at
u
ra
l g
as
 

p
ip
ew

o
rk
 is
 s
u
ff
ic
ie
n
t 
to
 m

ee
t 
th
e 
d
em

an
d
 o
f 
th
e 
b
u
ild
in
g.
 F
u
rt
h
er
 d
es
ig
n
 w
o
rk
 w
ill
 b
e 
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q
u
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ed

 t
o
 e
st
ab
lis
h
 if
 t
h
e 
p
ip
e 
si
ze
 is
 a
d
eq
u
at
e 
o
r 
n
ee
d
s 
to
 b
e 
in
cr
ea
se
d
 in

 

si
ze
. T
h
e 
co
ld
 w
at
er
 m
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n
 e
n
te
rs
 t
h
e 
m
ec
h
an
ic
al
 p
la
n
t 
ro
o
m
 a
n
d
 t
h
e 
b
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m
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s 
p
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n
t 
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o
m
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o
 s
er
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 t
h
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h
ea
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n
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p
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n
t.
 T
h
e 
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b
u
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 C
W
M
 is
 p
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m
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 t
o
 b
e 

o
f 
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n
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ze
 t
o
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e 
d
o
m
es
ti
c 
w
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er
 s
er
vi
ce
s 
d
em
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d
 o
f 
th
e 
b
u
ild
in
g.
   

H
ea
ti
n
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 T
h
e 
ex
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n
g  
m
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h
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 p
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n
t 
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o
m
 w
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 b
e 
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n
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d
 t
o
 h
o
u
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u
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 c
o
n
d
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n
g 
b
o
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rs
 t
o
 s
u
p
p
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 lo
w
 t
em

p
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u
re
 h
o
t 
w
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o
 r
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n
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p
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d
 

ra
d
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 t
o
 t
h
e 
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o
m
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d
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ed

 o
n
 t
h
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u
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. A

 n
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 b
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m
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b
o
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p
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n
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o
m
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 b
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d
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m
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n
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m
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h
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 p
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n
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m
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b
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b
io
m
as
s 
m
at
er
ia
l 
in
 a
n
 a
d
ja
ce
n
t 
b
u
ild
in
g 
(B
u
ild
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1
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b
io
m
as
s 
b
o
ile
r 
p
la
n
t 
w
ill
 a
ct
 a
 b
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at
u
ra
l 
ga
s 

h
ea
ti
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b
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p
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n
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l b
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n
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h
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b
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h
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H
U
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m
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o
 p
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d
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p
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h
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fo
r 
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 b
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b
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V
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R
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 w
ill
 s
er
ve
 t
h
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h
is
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o
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p
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d
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n
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ra
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b
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e 
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m
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p
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o
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 p
o
ly
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p
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n
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d
 d
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o
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 t
h
e 
ro
o
f 
ri
d
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h
 g
ro
u
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n
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h
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V
H
R
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u
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 w
ill
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u
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 in

 t
h
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n
g 
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. E
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h
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u
p
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e 
d
o
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h
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d
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p
ro
p
yl
en
e 
ex
tr
ac
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d
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d
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is
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h
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n
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n
d
 d
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m
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p
 a
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 w
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e 
su
p
p
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m
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V
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h
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e 
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w
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m
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p
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o
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h
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h
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d
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w
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h
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n
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vo
id
  

C
o
m
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o
o
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 T
h
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m
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o
o
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g 
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at
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p
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h
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p
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b
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ra
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ra
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h
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b
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