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global and local

Åover 8,000 employees

Å200 offices

Å20 countries

Å11 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.

LOCATIONS



Why am I here........?

Why am I here........?

.....How did I get here....?



MY JOURNEY....
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ARENA/ UK MARKET
.....why timber?

ÅConstruction $155bn (£100bn)

Å10% economy (GDP)

ÅPopulation 60 million

Å12 % forestation

Åimport over 80 % timber

Å... no timber industry to speak of(?)

ÅConstruction $70bn (£45bn)

Å6% economy (GDP)

ÅPopulation 34 million

Å54 % forestation

Å10 percent of the worldôs forests



ARENA/MARKET DRIVERS
( negatives)

ÅEducation

ÅTimber engineering not taught at UK universities

ÅOver 200 UK Engineers (med - large practices)

ÅApprox 10 designing in (CLT) timber!

ÅDesign responsibility?

Åspecialist timber design

ÅFragmented industry

Å17 different timber trade organsations

ÅUK Concrete & steel industry

ÅVery strong/active lobby!



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

government n on - government

ÅSkills shortage

ÅQuality

ÅWaste

ÅHealth & Safety

ÅEnergy use

trend towards MMC 

(prefabrication)

Zero carbon targets

IPCC 2007

(Intergovernmental Panel on Climate Change)

ó.....wood products can displace more fossil - fuel intensive construction 
materials such as concrete, steel...ô

ó.....the embodied energy in building materials need to be considered...ô 



ZERO CARBON TIMETABLE (UK)
éis it possible?

Å 2016 - All new homes in UK

Å 2018 - All new public sector buildings in UK

Å 2019 - All new buildings in UK

Zero carbon..... definition?

Final UK Govt report issued Autumn 2010



ÅCarbon (energy) produced/emitted by:

Å Extract, process, fabricate

Å Transport to site

Å Erect on site

Å Maintain

Å Dismantle

ÅDifferent measures:

Å Energy ( kwh )

Å Carbon (C)

Å Carbon Dioxide (CO2)

ÅCO2 is emerging as the common metric

Å CO2 accounts for 85% of GHG emissions

EMBODIED CARBON
éwhat is it & why is it important?

Raw 
Materials

Delivery

Onsite 
activities

Operations

Maintenance

End of Life

Building Lifetime

Embodied Carbon

Operational Carbon

http://actonco2.direct.gov.uk/actonco2/home.html


EMBODIED CARBON
éwhy is it important?

embodied vs operational carbon



Concrete 1,900 tCO 2

Steel & Precast 2,100 tCO 2

CLT  1,200 tCO 2

Sequestered 2,700 tCO 2

CLT  -1,500 tCO 2

CO2 emittedCO2 sequestered

EMBODIED CARBON

Each person ( in UK) contributes approx 

10 tCO 2 per year

Open Academy saving 2700 tCO 2

Typically 50 - 60 % embodied carbon 

saving (concrete or steel)

Equivalent 30 % renewables for 

20 years?
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CLT DESIGN (overview)

ÅCLT panel manufacture (Europe )

Å2.95m wide (typical 2.4m)

Å16.5m long (typical 13.5m)

ÅTypical 50mm to 300mm thick (500mm thk possible)

ÅStrength Grade C24 

ÅSpruce

ÅEuropean Technical Approval (ETA Certificate)



CLT DESIGN (overview)

Approx 12 no. CLT panel manufacturers (Europe)

6no. ómajorômanufacturers:

KLH 700,000m 2

Stora Enso 500,000m 2

Mayr Melnhof -Kaufmann 500,000m 2

Binderholz 400,000m 2

Merk Finnforest 200,000m 2

Schilliger 200,000m 2

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



CLT DESIGN (overview)

Typical structural schemes

ÅCrosswall

ÅLoadbearing Facade

ÅóHybridô (steel/CLT)



CLT DESIGN (overview)

Typical Details

Walls/floors Slab/walls
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THE BRIEF Open Academy, Norwich

ÅUKôs largest CLT building

Å £20m new build secondary school

Å GIA 9,500m2



THE BRIEF Open Academy, Norwich

Å 3500m3 timber

Å 2700t CO2 stored

Å Equivalent to 30% renewables for 

20 years or carbon neutral for 10 

years?



OPEN ACADEMY  design concept

Sheppard Robson Architects

3 - D exploded view



OPEN ACADEMY  structural concept



OPEN ACADEMY  structural concept



Å Loadbearing facades (3 -storeys)

Å Narrow piers

Å Full height windows

Å Facetted wall panels

OPEN ACADEMY  loadbearing facades



CLT p anel joint details

Åexternal walls

Åin ternal walls

OPEN ACADEMY  loadbearing facades 



OPEN ACADEMY  loadbearing facades 



Å Disproportionate collapse

Å Tie forces?

OPEN ACADEMY  loadbearing facades 



OPEN ACADEMY  floors

Å Floor vibration (8Hz)

Å Deflection

Å Crushing at piers

Å Typical 7.5m span

Å 230mm thk floor panels

Å One - way spanning

Å Tapered floor panels

Å Edge protection



OPEN ACADEMY  floors

Å Exposed soffits

Å Crushing

Å Flexibility

ÅWettingé



OPEN ACADEMY  floors



OPEN ACADEMY steel

Å Steel structure (localised 
high bearing stress)

Å Interface/coordination

Å Connection details



OPEN ACADEMY  building services

Å installation (clear flat soffits)

Å Soffit fixings - no hammer drill 
required

....We donôt always get it right first time!



ÅCurved balconies

ÅFlat CLT panels

OPEN ACADEMY  forum



Å Double curvature roof 

Å 29.0m span

OPEN ACADEMY  forum roof

Å óleaningô glulam arches 

Å 78mm thk CLT roof panels



OPEN ACADEMY geometry

Å Complex geometry

Å Glulam tied arches (radial/ôleaningô)

Å Flat CLT roof panels ïtwist! 



OPEN ACADEMY forum roof, glulam arches 




