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Vaulted ceilings utilised in an
open office environment.
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PORTLAND HOUSE, SOLIHULL
TARMAC HEAD OFFICE
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Client: Tarmac

Developer: Stoford Developments

Architects: Webb Gray and Vincent and Gorbing
Year: 2007

Office space: 5,570 m?

Project Value: £22 million

Green Rating: BREEAM Office ‘Very Good’
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Illustration of the layout of
Portland House utilising vaulted ceilings
and air displacement ventilation
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THERMAL COMFORT
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Diagram right:
Representation of the effect that thermal mass
has on thermal comfort?.
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INTEGRATION OF SERVICES
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IMPROVED DAYLIGHTING
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IMPROVED VENTILATION

8
[I000000000 O 0O 00000000000

0
O o o
00000000 0MiOI00I0b0O 00O 000nO 0000000
0 o
00000NCoI0000C0000OIN000000I00000mo ™0
0
000OCOr flO00o0I0IO0ImoNonoon fIoO00o0om
00000000l flIOODOfo000a0

100000000000IMN0I00CI0000RON0 00000000
0 o

I 0 o T T o
OI00I0000NOOIO0iONNODO00ImIOooOIooco
JO0Od OO0 o0O0C0I00I00000 ONio00IOmado
00000 ONOOmIOmOmoo 0000000000000
Off000I0I00ID0I000C 010000 000000 00000:
0
0omonn

g

I T T T
T A
0 T
8 T T
0 o
0000m00mNo 0000000000

00mI0000000I0000000I00000r fI0OI0000000000
O000OfidbNO0rRO OI00I0000000000000O 10000
OO OONNOrO00O0INI000000mO0n0I0m
I00I0000OI00mOa 000010000 BI0 000t 00000000
0000000100000 0000000000000 0001000
0000000000000 000000000000 0000000
00D0I0I00 00000000000 000100000000
0000ImooI0m0lr fIoO000I0000I0000000000a0
ON0000mO00 00000 a0 ™00 00diff000000
0
00000000 00000ffi00I00000000000000000
O000MOOI0Om0000 0 0D0000NaIo0mI0000m 00
a fil00I00000000000m




Hot contaminated air is removed

Cool fresh air enters the room through floor diffusers

Illustration demonstrating the flow of air within occupied spaces
and the subsequent temperature gradient.
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ADAPTABILITY TO FUTURE
CLIMATE CHANGE
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ENERGY EFFICIENCY

I T
0I00D0I000n00N0am00008I00000000a000
80
00 o R W T
I000IOIOININIOINAI0E0 O 00000000 O000000
0000000000000 0000000000000
O000ION000000N0O 0000000000000 a0
II0NOOI000000I00I0mNO 00 0000000 oo
I00I000000nO000000000I000O 000 0000
000 00000I00I00I0000000 i DOm0 C0i000o 0o
O000n00moo0oo0n

000D OC0DO0NCIODOI00I0 000000000000
00000NOI00I0000fi0oIeOI0 Co000000N000000
0000DO0mOm000I00IC0I0 000000000000
00 0 0 T
000D 0000000000000 *80

000I000I0000000fi0 0000 00I0N00I000N0 0000n
000000 0I0I00O0C ffO00I00I0O 00000 O 000000

0
OrffO0I00I0 0I00000 C0OI0I00I00C OI0000000000000
IOOOOoOO0MIZ00000IN0000010000I000O 000000
I0I00MOOI000000Or fiDOOI00000O0®]

oo



g

STRESSES
0**(km/cm?)
0.45
0.39
0.32
0.26
0.20
0.13
0.07
0.01
-0.05
-0.12
-018
-0.24

Max: 0.45
Min: -0.24

Finite element anaysis of vaulted panel identifying steel requirements

The analysis carried out on the vaulted panel was completed with Dlubal Structural
and Dynamic analysis software.The vaulted panel was compared against a 9m span
reinforced flat slab for the design of a multi-storey office development



STRUCTURALLY EFFICIENT
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Whilst the fundamental approach of concrete vaulted ceiling
construction is not a complete step change from conventional
methods, additional consideration is required when changing
from a flat or composite slab with suspended ceilings.

The following is not an exhaustive list but highlights
some key subjects that should be considered prior to

and during construction. ym
-l =




SYSTEM PERFORMANCE
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VENTILATION STRATEGY
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THERMAL MASS
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DAYLIGHTING
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FORMWORK
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MATERIAL EFFICIENCY
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RECYCLING
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Responsible Sourcing
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SUSTAINABILITY ASSESSMENT SCHEMES
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OUR SUSTAINABILITY

STRATEGY
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FOUR THEMES

Twelve key priorities
Twelve commitments

Twelve 2020 milestones

Forty four other performance targets
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The Concrete Centre
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Center for the Built Environment, University of
California
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