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1. Steel pole foundations

2. Raised ground slab - assumption: Insulated ground floor slab; rib/composite floor system;

3. Glulam columns

4. Glulam beams

5. Cross laminated timber (CLT) walls

6. Cross laminated timber (CLT) slabs
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RE BUILD RC CONCRETE CARPAK WITH UPPER TIMBER EXTENSION

40 RESIDENTAIL UNITS  190 CAR PARKING SPACES
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TYPICAL CARPARK FLOOR )'$ PARKING SPACES*
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TYPICAL CARPARK FLOOR )+$ PARKING SPACES*
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MIXED USE STRUCTURE )HOUSING + CARPARK* FURTURE FULL HOUSING CONVERSION
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The principles for mitigating sound transmission are well tested 
and documented for concrete buildings, however these same 
principles and calculation methods are not appropriate to mass 
timber buildings. In fact, a consequence of the lightweight nature 
of timber is that it performs quite di&ferently to conventional 
heavy masonry structures in terms of sound transmission.

This acoustic uncertainty is most relevant to the impact sound 
insulative performance of "loors, which has consequently been a 
key focus of the consortiums attention. 

Build-in-Wood has developed solutions to achieve various levels 
of acoustic performance; these solutions achieve the necessary 
performance by also prioritising:
- use of ‘dry’ products which remove the need for wet trades
- de-mountability for better end of life prospects, e.g. preference 
for mechanical %ixings which can be taken apart over the use of 
adhesives
- use of nature-based materials and products or those with the 
lowest embodied carbon
- use of lightweight solutions where possible to allow for material 
e&%iciency of the structure.
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CLT FLOOR SLABS

SUSPENDED CEILINGS

DRY SCREED BOARDS 
)MECH. FIXED*

MINERAL WOOL 
INSULATION

GRAVEL/ GRIT OVER 
DECOUPLING MAT

54 dB IMPACT / 52 dB AIRBORNE 

floor finish varies 

20 mm dry screed

40 (min.) mm grit 

 trickle protection sheet

140 mm (min.) CLT slab

void

2x80 (min.) mineral wool insulation

2o mm (min.) plasterboard ceiling system

(*) Additonal Plasterboard panel only for fire 

protection, no acoustic performance

TYPICAL  BUILD!IN!WOOD FLOOR BUILDUP ACHIEVING 
REQUIRED PERFORMANCE

EXPODED VIEW OF A TYPICAL RESIDENTIAL FLOOR 
BUILDUP WITH HIGLIGTED COMPONETS AND ACOUSTIC 

IMPROVEMENT X COMPONENT

(*)

(*)

NL minimum acoustic requirements for residential buildings: 

Impact sound: L’nT1w+Cl =  0 54 dB

Airborne sound: R1w+C = 1 52 dB
souce: www.bouwbesluitonline.nl
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PRECONCEPTIONS TOWARDS TIMBER 

CONSTRUCTION

FINANCIAL ADVANTAGES OF TIMBER 

CONSTRUCTION

FINANCIAL

TECHNICAL

CULTURAL

DIRECT
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CONSTRUCTION SPEED AND 

EFFICIENCY

LOWER PRELIMINARIES

TAX CREDITS

PREFABRICATION
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Timber is 1/5 of the weight of reinforced concrete (average density of 
timber is approximately 500kg/m3 for Glulam and CLT LVL whilst RC 
has an approximate density of 2500kg/m3).
The bulk density (gross building volume divided by its dead load) 
of a typical concrete multi-storey building is approximately 300 kg/
m3 (Yang et al., 2004); a conventional steel building with concrete 
decking has a bulk density of approx. 160 kg/m3 (Huang et al., 
2007) whilst a timber building would have a bulk density of between 
110kg/m3 and ~79 kg/m3 (structure only, not counting the conc. 
toppings)

LESS WEIGHT - MORE BUILDING
When it comes to reusing existing structures, if new capacity is 
to be added by partial demolition and extension, without %inding 
additional capacity in the underlying structure, then the new 
construction/extension must be signi%icantly lighter than the 
original. In simple words, in the case of extension without previous 
demolition, where excess strength in the existing structure is found 
or engineered, a lighter construction form allows for larger extension 
within that margin of capacity.

In some cases, there are obstacles to building developments such as 
limitations on loading due to underlying infrastructure (e.g., tunnels 
or sewers etc.) or buried structures that must remain undisturbed for 
archaeological reasons; the mere proximity to sensitive infrastructure 
or buildings that have low tolerance to ground movements can make 
a project unviable. In all these cases, lightweight timber buildings 
and extensions can enable development where heavier conventional 
building constructions would not. 

LESS WEIGHT - SMALLER FOUNDATIONS
Projects making use of an engineered timber structure are 30-50% 
lighter than the same design in concrete (WS TDG 51,2020); this 
may result in signi%icant reductions in the size and depth of the 
foundations (depending on the soil conditions on site).

BUILD!IN!WOOD 

LIGTNESS OF TIMBER  COMPARED WITH 

TRADITIONAL MATERIALS

RC / STEEL TIMBER 

$(% MORE HOMES 

USE OF RAFT FOUNDATIONS: SITE UNLOCKING 

DALSTON WORKS: THE ADVANTAGES OF LIGHTNESS 

Dalston Works is the world’s largest cross laminated timber 

building: 121 nomes over 5-10 storeys
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SCENARIO A: TIMBER RESIDENTIAL EXTENSION OF NEW RC CARPARK STRUCTURE SCENARIO B: FULL TIMBER CARPARK AND RESIDENTIAL DEVELOPMENT

KEY:

EMBODIED CARBON A1-C4 KGCO2e/m2
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- Adaptability  
“the quality of being able to adjust to varying or changes in 
conditions and requirements”

- Buildability                      
Pre-construction exercise that looks at a design from the perspective 
of those that will manufacture, install components, and carry out the 
construction works.                                                      

- Carbon footprint  
Used as a collective term for greenhouse gases. O&ten measured in 
Carbon dioxide equivalents (CO2e ). 

- Circular economy
CE aims to keep materials, components, products and assets at their 
highest utility and value at all times; material goods are designed 
and produced to be more durable, and to be repaired, refurbished, 
disassembled and reused endlessly. 

- CLT
Cross-laminated timber. 
 
- Decibel (db)
Measurement for the intensity of sound.  

- DfMA(D)
Design for Manufacture and Assembly and Disassembly. Design for 
the ease of manufacture of parts and for the ease of assembly and 
disassembly. 

- Disassembly
 A non-destructive taking apart of an assembled product into 
constituent materials or components (BS8887-2:2009,3.11)

- Dynamic ampli%ication
Multiplication of stress caused on a static load when a dynamic load 
is applied. 

BUILD!IN!WOOD 

- Durability  
Expectation that the structure or component will perform adequately 
in the context of the speci%ied Design Working Life, Service Life and 
Use Class. 

- Ease of disassembly
Assessment methods developed to measure the disassembly level/
potential of building components.

- Employer’s requirements
Document produced by the client setting out their brief in terms of 
requirements and speci%ication. 

- Embodied carbon  
Carbon dioxide (CO2e ) emissions generated from the formation of 
buildings, their refurbishment and subsequent maintenance. 

- Encapsulation
The approach of protecting building elements by the application of 
%ire lining. 

- End of life                                  
The end of life stage of a building starts when the building is 
decommissioned and not intended to have any further use. At this 
point, the building’s demolition/deconstruction may be considered 
as a multi-output process that provides a source of materials, 
products and building elements that are to be discarded, recovered, 
recycled or reused. 

- Eurocodes
Ten European standards specifying how structural design should be 
conducted within the EU.  

- GLT (Glulam)
Glue Laminated Timber.

- Installation
On site works.  

- Design Working Life      
Assumed period for which a structure or part of it is to be used for its 
intended purpose with anticipated maintenance but without major 
repair being necessary. 

- Life - Service life                       
Period of time from handover to First Maintenance Activity. 

- LVL
Laminated veneered lumber.

- Manufacturing
Building the building system components within a factory 
environment. 

- Material e&%iciency
Process of undertaking a building project enabling the most 
e&%icient use of materials over the life cycle of the building and its 
components e.g. using fewer materials. 

- NIA (Net Internal Area)
The net internal area (NIA) of a building is the usable area 
measured to the internal %inish of the perimeter or party walls at 
each "loor level. Net internal area covers all areas that can be 
used for a particular purpose. NIA excludes internal structural walls 
(columns, piers etc.), walls enclosing excluded areas, li&ts, stairwells 
including landings and Corridors and other circulation areas used in 
common.

- GIA (Gross Internal area) 
the area of a building measured to the internal face of the 
perimeter walls at each "loor level. The GIA excludes perimeter wall 
thickness’s, canopies, external open-sided balconies, covered ways 
and %ire escapes as well as voids over or under structural raked or 
stepped "loors.

- O&f-site
Term for assembly and fabrication of items for construction away 
from the building site. 
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- On site %ire strategy
A required strategy outlining measures to prevent and manage %ire 
during the construction phase both on-site and o&f-site.  

- On site
Work carried out on the construction site, as opposed to work carried 
out in the factory/o&f-site (see prefabrication).

- On site waterproo%ing strategy
A required strategy outlining how water will be managed on site 
during the construction phase both on-site and o&fsite. 

- System               
Systems are a giant ‘kit of parts’: a set of pre-engineered 
components that go together in de%ined ways to produce structures 
very e&%iciently. Flexibility is designed in, so that a single platform can 
produce an almost in%inite range of di&ferent structures.

- Plug and play
MEP services that are intended to work immediately when %irst used 
or connected, without recon%iguration or adjustment by the user. 

- Prefabrication                           
Prefabricate describes assemblies/components that are 
manufactured under factory conditions and then transported to 
construction sites for incorporation into a building. 

- PSI value 
The linear thermal transmittance of an element, which is used to 
calculate the heat loss or gain through a thermal bridge.  

- Redundancy                          
The over-scaling of a system or component to enable back-up in the 
case of failure or system scale / weight increase or di&ferent potential 
unknown scenarios.

- Sequestered Carbon
Trees absorb CO2 from the atmosphere while they grow. This CO2 

BUILD!IN!WOOD 

remains locked in the timber until the end of its life.

- Thermal (cold) bridging
A path of least resistance for heat transfer, created by a component 
or area which has a higher thermal conductivity than its surrounding 
materials.  

- Tipping point                          
The point at which a series of small changes or incidents   becomes 
signi%icant enough to cause a larger, more important change. In 
the context of Build-in-Wood, this is the point at which incremental 
increase/decrease in a given performance of a particular component 
becomes inappropriate to achieve in the current con%iguration 
or material and so a signi%icant alteration is proposed to the 
component for performance levels beyond this point. 

- U-Value
Measurement of the transmission of heat through a building 
element. 

- Use Class                                    
The environment to which the structure or Component will be 
exposed, as de%ined in BS EN 335

- LFA = Lettable Floor Area (in Dutch: V.V.O., verhuurbaar 
vloeroppervlak)
- GFA = Gross Floor Area (in Dutch: BVO or Bruto Vloeroppervlakte)
According to the NBN B06-002 and DIN 277 BVO needs to be 
calculated on all levels, also levels that are located partially or 
entirely underground, technical levels, roof terraces and attics where 
activities are foreseen to take place. 
BVO is measured to he the outer face of the facade on just above 
the "loor %inishing; staircases, li&t sha&ts and risers all belong to BVO.
BVO does not include: 
    - smaller parts with a section < 0,5m3 on the outside of the facade
    - free standing columns outside the facade with a section < 0,5m3
    - voids > 4m3
    - basements with a free height < 1,50m
    - roof surfaces who are not used as a terrace
    - open staircases outside the building

    - non covered area’s such as patio’s with a surface > 4m3
    - maintenance gangways positioned along the facade
ISO 9836 de%ined BVO as “total "loor area”. This standard makes a 
distinction between spaces who are totally surrounded by walls and 
spaces who are partially open to the surrounding area. 
NEN 2580 makes even a further distinction between covered outside 
spaces and non-covered outside spaces, both when adjacent to 
the building. We don’t look at gardens or sitting areas which are 
detached from the building.
(source: http://www.bouwdata.net)
 
- NFA = Net Floor Area (in Dutch: NVO or Netto Vloeroppervlakte 
in DIN 277 also  indicated as NGF)
Net "loor area is the GFA minus solid construction elements.
The following items are to be le&t out of the measurement:

- walls (net "loor area is obtained when all walls are subtracted 
from the measurement whilst used "loor area is obtained when 
only bearing walls are subtracted; in the Netherlands the latter 
one is called GO: gebruiksoppervlakte 

    - voids with a surface > 4m3
    - parts of the room where the free height is < 1,5m
    - sha&ts for technical ducts when the groundsurface > 0,5m3
(source: http://www.bouwdata.net)
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