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LOCATIONS

global and local

A over 8,000 employees
A 200 offices
A 20 countries

A 11 offices in the UK and Ireland

Ramboll is a leading engineering, design and consultancy company at the forefront of
innovation. From across 200 offices we apply our engineering skills and passion to a wide
range of projects in the UK and around the world.
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ARENA/ UK MARKET
..... why timber?

) L

v

A Construction $155bn (£100bn)
A 10% economy (GDP)
A Population 60 million

A 12 % forestation

A import over 80 % timber
A ... no timber industry to speak of(?)
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A Construction $70bn (£45bn)
A 6% economy (GDP)
A Population 34 million

A54 % forestation
AlOpercent of t he
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ARENA/MARKET DRIVERS
( negatives)

A Education

A Timber engineering not taught at UK universities

A Over 200 UK Engineers (med -large practices)

A Approx 10 designing in (CLT) timber!

A Design responsibility?
A specialist timber design

A Fragmented industry
A 17 different timber trade organsations

A UK Concrete & steel industry
A" Very strong/active lobby!
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Trade assoclations and other representative bodies
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TRt oS8 Ch T Stooesie 7

The Lhgreered Wood Aseod




POLICY & INFLUENCE ... lots to read!
IPCC 2007

(Intergovernmental Panel on Climate Change)

government non - government

¥ WiCwrwET
CLIMATE CHANGE 2007
AT AT

6 . wood . products can displace more fossil -fuel intensive construction
materials such as concrete, steel...®
6 . . . embbdiee energy in building materials need to be considered. .. ?

. Zero carbon targets

trend towards MMC

(prefabrication)

ASkills shortage
AQuality

AWaste

AHealth & Safety
AEnergy use




ZERO CARBON TIMETABLE (UK)
éi s It possi k‘c' o o

A 2016 - Al new homes in UK : ‘ | i <

STRATEGY FOR

A 2018 - Al new public sector buildings in UK CONSTRUCTION

A 2019 - Al new buildings in UK

HM Government
Zero carbon..... definition?

Low Carbon Construction

Innovation & Growth Team

Final UK Govt report issued Autumn 2010

Executive Summary

Recommendation 2.1: That as soon as a sufficiently rigorous assessment system is in
place, the Treasury should introduce into the Green Book a requirement to conduct a
whole-life (embodied + operational) carbon appraisal and that this is factored into
feasibility studies on the basis of a realistic price for carbon.

Recommendation 2.2: That the indusiry should agree with Government a standard
method of measuring embodied carbon for use as a design tool and (as
Recommendation 2.1 above) for the purposes of scheme appraisal.




EMBODIED CARBON
what

A Carbon (energy) produced/emitted by:

Extract, process, fabricate
Transport to site

Erect on site

Maintain

Dismantle

To o Do Do Do

A Different measures:
A Energy ( kwh)
A Carbon (C)
A Carbon Dioxide (CO2)

A CO, is emerging as the common metric
A CO2 accounts for 85% of GHG emissions

RAMBOLL

Embodied Carbon
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activities
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http://actonco2.direct.gov.uk/actonco2/home.html

EMBODIED CARBON
é why is it important?
embodied vs operational carbon

Why embodied energy will increase in importance

EMBODIED CARBON | OPERATIONAL CARBON

This graph bagns with the energy
roguirements of a 20086 office building
built before the toughening up of Part L
in that year. The second bar shows the
I dol et oe effect of that reduction, and the
subsequent bars show the impact of
future changes to Part L
ZERO CARBON PROJECTS
60 years of in-use energy
B Embodied energy

2006 28% in-use 40% inuse 60%in-use 90% in-use
anergy energy onergy enorgy
reduction reduction reduction reduction

Source: Simons Design




EMBODIED CARBON

Each person ( in UK) contributes  approx

Open Academy saving 2700 tCO,

Equivalent 30 % renewables for Concrete 1,900 tCO
20 years?

Steel & Precast 2,100 tCO ,

CLT 1,200tCO ,

Sequestered 2,700 tCO ,

CLT -1,500tCO , ‘

CO, sequestered CO, emitted
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CLT DESIGN (overview)

ACLT panel manufacture (Europe )

A 2.95m wide (typical 2.4m)

A 16.5m long (typical 13.5m)

A Typical 50mm to 300mm thick (500mm thk possible) T ek
A Strength Grade C24 o
A Spruce S P
T p—
U o oy e

A European Technical Approval (ETA Certificate) _—




CLT DESIGN (overview)

Approx 12 no. CLT panel manufacturers (Europe)

6no. 0 ma j manufacturers:

KLH 700,000m 2 KLH :'

Stora Enso 500,000m 2

Mayr Melnhof -Kaufmann 500,000m 2 STORAENSO)

Binderholz 400,000m 2

Merk Finnforest 200,000m 2 ,
binderhoiz

Schilliger 200,000m 2

....... total combined output approx. 3,000,000 m?2



CLT DESIGN (overview)

Typical structural schemes ALoadbearing  Facade

ACrosswall

A6 Hy b r (steeBCLT)



CLT DESIGN (overview)

Typical Details

Walls/floors Slab/walls

KLE wall patel —
Connection Detail
RAMBGOLL
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THE BRIEF Open Academy, Norwich

a 7 NG —e T
£20m new build secondary school

GIA 9,500m2
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B THE BRIEF Open Academy, Norwich
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OPEN ACADEMY  design concept

3-D exploded view

Sheppard Robson Architects
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OPEN ACADEMY  loadbearing  facades

A Loadbearing f

! —_— )
¥ A Narrow piers

acades (3 -storeys)

|

A Full height windows

A Facetted wall panels



OPEN ACADEMY  loadbearing facades

CLT p anel joint details

Aexternal walls







OPEN ACADEMY  loadbearing facades

A Disproportionate collapse

Rrties [Ra—— =,
Eurocode & Design of 2
. timbor structurus —
A Tie forces? wmomvocor B o
2
g
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OPEN ACADEMY  floors

5 e '“iii'\'\‘\E’-

Floor vibration (8Hz)

Deflection 7
Crushing at  piers

Typical 7.5m span

230mm thk floor panels
One -way spanning V.4
Tapered floor panels

Edge protection



Exposed soffits
Crushing
Flexibility

Wettingeé






OPEN ACADEMY steel

Steel structure (localised
high bearing stress)

Interface/coordination

Connection details




OPEN ACADEMY  building services

installation (clear flat soffits)

Soffit fixings - no hammer drill
required




OPEN ACADEMY




OPEN ACADEMY  forum roof

A Double curvature roof A d eani gupd arches

A 29.0m span A 78mm thk CLT roof panels




OPEN ACADEMY geometry
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A Complex geometry

A Gluam tied arches (radial!/

A Flat CLT roof panels i twist!




OPEN ACADEMY forum roof, glulam arches
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