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BASIS OF DESIGN & GENERAL USAGE 
Nudura  is an Insulated Concrete Formwork (ICF) system which comprises of prefabricated polystyrene form work blocks reinforced 
with plastic webs with notches for placing reinforcement.  Nudura has commissioned JMS Engineers to provide design tables and 
typical details with a focus on structures falling within Class 1 disproportionate collapse requirements and a particular focus on 
build-ability, to properly utilize Nudura’s ability to reduce construction time on site.  

It is important to note that the tables are only intended to illustrate the capabilities and limitations of the Nudura ICF product and do 
not replace full structural calculations by a suitably qualified structural engineer. 

Lintels: 

•	 Lintels for various reinforcement and geometric arrangements were designed in accordance with Eurocode 2 and the 
corresponding UK National Annex.

•	 The ultimate shear resistance is calculated for lintels not requiring shear reinforcement (links/stirrups). The ultimate bending 
moment resistance is calculated for lintels not requiring compression reinforcement (top bars).

•	 Triangulation to load on lintel should not be used for ICF walls.

•	 Concrete grade is taken to be C20/25 (fck = 20N/mm2) and maximum aggregate size is taken to be 12mm.

•	 Reinforcement grade is 500H (fyk = 500N/mm2) and cover to bottom and sides is taken to be 20mm.

•	 For practicality and ease of construction the number of bars are limited to 1No. for the 4” (100mm) and 6” (150mm) cores. 

•	 Reinforcement bar sizes range from H10s to H20s to represent commonly stocked rebar sizes.

•	 Maximum safe working loads for common door and window spans were calculated for each reinforcement, core and depth 
combination. A blanket factor of safety of 2 was used to calculate these values derived from the smaller of the ultimate bending 
and ultimate shear reinforcement.

Maximum Wall Heights 

Maximum achievable wall heights are calculated based on slenderness limits for unreinforced concrete walls as described in 
Eurocode 2. To provide realistically achievable heights the following nominal loads (based on the ground floor of a typical 2 storey 
residential building with timber floors and trussed rafters) were also applied:

•	 Wind Pressure = 0.75kN/m

•	 Dead Load = 15kN/m

•	 Live Load =  10kN/m

It is important to note that the maximum unreinforced wall height check represents the first step in checking if a certain height of 
wall is acceptable to be unreinforced for a given core thickness. Achievable wall heights quoted may be further limited if heavier or 
more eccentric loads are present. 

Core thicknesses were limited to 4-8” (100-200mm) which are what would be realistically used for structures falling within Class 1 
disproportionate collapse requirements. 

Where large openings, which are greater than 1/3 of the wall height and 10% of the total area, are present, then the walls either side 
of and between the openings should be checked separately. 

Walls with chases or recesses were not considered.

BASIS OF DESIGN & GENERAL USAGE 
Retaining Walls:

•	 Only cantilevered, straight-backed retaining walls were considered for the tables and details provided. Propped, stepped or 
tapered retaining walls were not considered. 

•	 Only the design of the stem was carried out, as this is the part of the retaining wall formed of the Nudura ICF product. 
Additionally, the design of the base was deemed to be too influenced by site specific conditions and should be designed by a 
suitably qualified structural engineer. The following loads/soil parameters were considered for the design of the stem: 

•	 Soil density  =18kN/m3

•	 Nominal surcharge =10kN/m2

•	 Angle of repose =30°

Groundwater was not considered. If a high water table is present then the retaining wall falls outside the scope of these tables.

Maximum wall heights were based on a basic l/d check as per Eurocode 2. Higher wall heights may be achievable by introducing 
props or lower surcharges.

Reinforcement was placed at fixed spacings according to the geometric properties of the form work blocks (203mm c/c for 
vertical bars and 457mm c/c for horizontal bars) to maximize speed and ease of construction. Corresponding ultimate shear 
and moment capacities were calculated and tabulated for each wall core and reinforcement combination. Closer spacings, 
albeit more difficult to construct, can be used to improve the performance of the retaining wall. 

Concrete grade used was C25/30, a maximum aggregate size of 12mm and reinforcement cover was determined by the 
placement and size of horizontal reinforcement. 

In addition to the typical detail and corresponding maximum wall height and resistance table, a full conservative design for a 
typical 1m high retaining wall was also provided. The design was based on the same soil and load parameters described above.
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Waterproofing Roofing

Flooring

Sealing, bonding  
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Delivering World-Class 
Construction Product Solutions.
The product brands housed within CPG 
Europe cover a wide array of different 
construction needs and provide a wealth of 
complex services, support and systems that 
are rarely found together under one roof.

CPG Europe manufactures high performance building 
materials in order to solve the complex challenges 
faced by today’s construction industry. It is the home for 
multiple European construction product brands, including 
illbruck, Flowcrete, Nullifire, Tremco, Vandex, Dryvit and 
Nudura. With over 1,400 employees across Europe, we are 
committed to being by your side to shape a world where 
buildings and structures save energy, last longer and 
exceed sustainability benchmarks.
 
From joint sealing, bonding and insulation through to passive fire 		
protection, flooring, waterproofing and roofing solutions- the product 
brands housed within CPG Europe cover a wide array of different 		
construction needs. Combined with the wealth of expertise, services and 
support we provide a truly unique offer - to make our customers more 	
successful time after time. 

CPG Europe is part of RPM International Inc. - one of the world’s 		
leading construction products companies for both the industrial and 	
consumer segments. 
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