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Preface

Eco-Block Wall System
Eco-Block Wall System is an innovative wall system, consisting of a reinforced concrete core, bounded by polystyrene panels that act as both insulation and permanent formwork.
Technical Manual to be used by Professional Architects, Engineers and Builders

This manual is intended for use by qualified and experienced architects, engineers and builders. The authors, publishers and distributors of this manual, sample specification and the associated drawings do not accept any responsibility for incorrect, inappropriate or incomplete use of this information. 

Using this Manual

This manual, including the design recommendations, sample specification and the associated drawings, are available in electronic format, with the express intention that designers will edit them to suit the particular requirements of specific construction projects. 

Basis of the Specification and Drawings

This manual has been prepared in the context of the Building Code of Australia. Architects, engineers and builders should make themselves aware of any recent changes to these documents, to any Standards referred to therein or to local variations or requirements.  The authors, publishers and distributors of this specification and the associated drawings do not accept any responsibility for failure to do so.

In the preparation of this manual, the following convention has been adopted.
· All building design and construction must comply with the Building Code of Australia and any relevant Australian Standards referred to therein. 
· If the construction is not covered by either Building Code of Australia or Australian Standards, construction should comply with a balanced combination of current practice, engineering principles and supplier’s information.

1. Eco-Block Wall System Applications         

Eco-Block Wall System is an innovative wall system, consisting of a reinforced concrete core, bounded by polystyrene panels that act as both insulation and permanent formwork. It finds application in:
· Housing

· Industrial and Commercial Buildings 

Important Note:

The use in Industrial and Commercial buildings is contingent on satisfying BCA Vol 1 CP3 and CP4 (performance clauses on the spread of fire and smoke), and Part C.1.10, the DTS requirement for C1.10 and Specification C1.10. This may be achieved by various means, including (but not limited to) the inclusion of fire-resistant plasterboard sheathing, sprinkler systems etc. It is essential that the BCA be examined closely in these instances. 
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Design Procedure
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Detached, Duplex and Some Grouped Residential Eco-Block Wall Systems
The Detached, Duplex and Some Grouped Residential Eco-Block Wall Systems described in this manual are generally BCA Class 1(a) buildings that comply with the geometry limitations of AS 3700 Figure 12.1. They are an Australian adaptation of the Flat ICF Wall System, described in the following publication:
Prescriptive Design of Exterior Concrete Walls for One- and Two-Family Dwellings, Portland Cement Association National Standards Development Committee, PCA 100-2007
Three systems are covered by this manual:

· Eco-Block 230

· Eco-Block 280

· Eco-Block 330

The systems consist of:

· N20 (20MPA) concrete core, either 101, 152 or 203 mm thick

Eco-Block 230 Series – Concrete core is 101 mm thick

Eco-Block 280 Series – Concrete core is 152 mm thick

Eco-Block 330 Series – Concrete core is 203 mm thick

· Two “flat” Class H expanded polystyrene ICF side panels, in accordance with AS 1366.3-1992, each measuring 1219 mm long x 406 mm high x 64 mm thick. Each pair of side panels is connected by a minimum of 12 Eco-Block propriety connectors at 203 mm centres horizontally.   

Eco-Block 230 Series – Connector length is 101 mm 

Eco-Block 280 Series – Connector length is 152 mm

Eco-Block 330 Series – Connector length is 203 mm

· Steel or equivalent fibres incorporated into the concrete, dosed at 24 kg/m3
· N12 L (700 x 260 cog) vertical starter bars, set in the concrete slab at centres set out in Table 3.1 to provide lap of 500 mm. As an alternative, it shall be permissible to set straight starter bars into the concrete slab with two part epoxy or equivalent.
· N12 vertical steel reinforcement at centres set out in Table 3.1, lapped 500 mm with the starter bars and cogged at the top of the wall to lap with the horizontal reinforcement

· At least one additional N12 vertical steel reinforcing bar adjacent to each opening

· 2-N12 bars or 1-N16 at the top of the wall, continuous around the building.

· Lintels as set out in Table 3.2, above each window and door opening and the 2-N12 bars continuous around the building. 

· 1-N12 horizontal bar below each window opening
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Commercial / Industrial Eco-Block Wall System

The Commercial / Industrial Eco-Block Wall Systems described in this manual are generally BCA Class 1(b), and Class 2 to 9 buildings that outside the geometry limitations of AS 3700 Figure 12.1. They are an Australian adaptation to the requirements of AS 3600 Concrete structures, of the Flat ICF Wall System, described in the following publication:

Prescriptive Design of Exterior Concrete Walls for One- and Two-Family Dwellings, Portland Cement Association National Standards Development Committee, PCA 100-2007
Three systems are covered by this manual:

· Eco-Block 230 CI

· Eco-Block 280 CI

· Eco-Block 330 CI

Note:

In addition to these standard sizes, the core concrete thickness of Eco-Block walls may be used up to 600 mm.  

The systems consist of:

· N20 (20 MPa) concrete core, either 101, 152 or 203 mm thick

Eco-Block 230 CI Series – Concrete core is 101 mm thick

Eco-Block 280 CI Series – Concrete core is 152 mm thick

Eco-Block 330 CI Series – Concrete core is 203 mm thick

· Two “flat” Class H expanded polystyrene ICF side panels, in accordance with AS 1366.3-1992, each measuring 1219 mm long x 406 mm high x 64 mm thick. Each pair of side panels is connected by a minimum of 12 Eco-Block propriety connectors at 203 mm centres horizontally.   

Eco-Block 230 CI Series – Connector length is 101 mm 

Eco-Block 280 CI Series – Connector length is 152 mm

Eco-Block 330 CI Series – Connector length is 203 mm

· Reinforcement complying with AS 3600 for particular applications, including:

· vertical loading;

· out-of-plane horizontal loading; and/or 

· in-plane horizontal loading 

in accordance with the Building Code of Australia; and AS/NZS 1170.0, 1, 2 and 3 as applicable, and AS 1170.4.

· Details shall be generally as show in the following manual, but modified to suit the BCA and Australian Standards noted above.

Prescriptive Design of Exterior Concrete Walls for One- and Two-Family Dwellings, Portland Cement Association National Standards Development Committee, PCA 100-2007.
Determine the building use and the Building Class, as defined in the Building Code of Australia.





Determine the appropriate clauses of the Building Code of Australia, to which the Eco-Block Wall System must comply.





Carry out structural design of the Eco-Block Wall System and its supporting structure.





Determine the wind loads, using AS/NZS 1170.2 (or AS 4055 for detached dwellings). Determine the earthquake loads, using AS 1170.4. Determine all other structural loads and loading combinations, using AS/NZS 1170.0, 1 and 3.


	


Check the bending, shear, compression, and connection strength for out-of-plane loads such as wind or earthquake.  


Check the shear resistance and connection strength for in-of-plane horizontal loads such as wind or earthquake. 





Check the compressive capacity and resistance to concentrated loads for gravity and other vertical loads. Where appropriate, check connection strength.





Determine the fire resistance requirements of structural adequacy, integrity and insulation (if any), using the BCA, and whether the Eco-Block Wall System has sufficient fire resistance. For structural adequacy, the support locations, strength and stiffness must be considered.





Determine acoustic requirements, using the BCA, and whether the Eco-Block Wall System has sufficient sound attenuation.





Determine the thermal insulation requirements, using the BCA, and whether the Eco-Block Wall System has sufficient thermal resistance.





Design and detail associated items, such as lintels, roof anchorages, flashings and the like.





Prepare a comprehensive specification.





Check any sustainability criteria and confirm compliance.
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