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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.

9 All building design and construction must comply with the Building Code of Australia and any
relevant Australian Standards referred to therein.

9 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 supplierds information.
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Applications

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:

1 Housing

1 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.

Design Procedure 1. Determine the building use and the Building Class, as

defined in the Building Code of Australia.

1. Applications

2. Determine the appropriate clauses of the Building Code of
@ Australia, to which the Eco-Block Wall System must
comply.
2. BCA Compllance 3. Carry out structural design of the Eco-Block Wall System

and its supporting structure.

:

1 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.

3. Structural Design

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

<:|<:

1 Check the shear resistance and connection strength for in-

5. Acoustic Performance of-plane horizontal loads such as wind or earthquake.

s

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

s

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

:

8. Specifications 5. Determine acoustic requirements, using the BCA, and
whether the Eco-Block Wall System has sufficient sound

@ attenuation.
9. Sustainability 6. Determine the thermal insulation requirements, using the

BCA, and whether the Eco-Block Wall System has
sufficient thermal resistance.

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

8. Prepare a comprehensive specification.

9. Check any sustainability criteria and confirm compliance.
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Applications

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:
1 Eco-Block 230
1 Eco-Block 280
1 Eco-Block 330

The systems consist of:
1 N20 (20MPA) concrete core, either 101, 152 or 203 mm thick
Eco-Block 230 Series i Concrete core is 101 mm thick
Eco-Block 280 Series i Concrete core is 152 mm thick
Eco-Block 330 Series i Concrete core is 203 mm thick

1 Two fi f | ClassOH 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 i Connector length is 101 mm
Eco-Block 280 Series i Connector length is 152 mm
Eco-Block 330 Series i Connector length is 203 mm

9 Steel or equivalent fibres incorporated into the concrete, dosed at 24 kg/m3
T N212L (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.

1 N212 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

1 Atleast one additional N12 vertical steel reinforcing bar adjacent to each opening
1 2-N12 bars or 1-N16 at the top of the wall, continuous around the building.

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

I 1-N12 horizontal bar below each window opening

J/
&

(b) TOP VIEWS

DIMENSIONS IN METRES

FIGURE 12.1 BUILDING GEOMETRY Refer to AS 3700 F|gure 12.1
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Applications

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:
1 Eco-Block 230 CI
1 Eco-Block 280 ClI
1 Eco-Block 330 ClI

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:

1 N20 (20 MPa) concrete core, either 101, 152 or 203 mm thick
Eco-Block 230 Cl Series i Concrete core is 101 mm thick
Eco-Block 280 ClI Series i Concrete core is 152 mm thick
Eco-Block 330 Cl Series i Concrete core is 203 mm thick

T Two fi f | ClassOH 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 Cl Series i Connector length is 101 mm
Eco-Block 280 CI Series i Connector length is 152 mm
Eco-Block 330 ClI Series i Connector length is 203 mm

1 Reinforcement complying with AS 3600 for particular applications, including:
A vertical loading;
A out-of-plane horizontal loading; and/or
A 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.

91 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.
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BCA Compliance

2. Building Code of Australia Compliance

Scope
This section describes the means whereby Eco-Block Wall System satisfies the performance
requirements of the Building Code of Australia.

Performance Requirements, Deemed-to-Satisfy & Alternative Solutions

All building design must comply with the relevant state regulations, which are incorporated into the
Building Code of Australia Volume 1 and Volume 2. These define the performance requirements,
generally in very broad terms, and the means of compliance through the following paths, each of
which has equal status under the Building Code of Australia.

1 Deemed-to-Satisfy Provisions, which may include:
0 Acceptable Construction Manuals (e.g. nominated Standards)

0 Acceptable Construction Practice (e.g. forms of construction reproduced in the
Building Code of Australia itself

1 Alternative Solutions (e.g. Designs based on test results and engineering principles).

Definitions
These definitions are taken from the Building Code of Australia Volume 2. Some of the definitions of in
Volume 1 have slightly different wording, but essentially mean the same.

Objective é means a st at e me nBuildogpQGodeaf Augrdlia whith ig doresidered to
reflect community expectations.

Functional Statement ¢ means a st atement which describes how bl
achieve the Objectives.

Performance Requirement € means a —requirement which states a | e€
Building Solution must meet.

Deemed-to-Satisfy Provisions é means the provisions contained in Sec
comply with the Performance Requirements.

Alternative Solutoné means a Building Solution which complies w
other than by reason of complying with the Deemed-to-Satisfy Provisions.

Eco-Block Wall System in the Context of the Building Code of Australia

The use of Eco-Block Wall System in buildings must comply with the Building Code of Australia.
Because Eco-Block Wall System is outside the scope of the most relevant referenced documents, AS
3700 and AS 3600, its use must be treated as an Alternative Solution.

Building Regulation Clauses Establishing the Basis of an Alternative Solution

Appendix B sets out the relevant clauses of the Building Code of Australia that provide the basis of
establishing an Alternative Solution for the use of Eco-Block Wall System in buildings.
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BCA Compliance

Detached, Duplex and Some Grouped Residential Eco-Block Wall System

Obiectives
Functional
Statements
Performance Requirements
Structure BCAVol2P 2.1(a)
Weatherproofing BCAVol2P 2.2.2
Acoustics BCAVol2P 2.4.6
Energy BCA Vol 1 JP1
Deemed-to-Satisfy Alternative Solution
Compliance with AS 3600 for structure Compliance with energy requirements
and acoustics. by calculation using published thermal
conductivity data and comparison to

BCA DTS provisions.

Commercial / Industrial Eco-Block Wall System

Obiectives
Functional
Statements
Performance Requirements
Structure BCA Vol 1 BP 1.1(a)
Fire BCAVol1CP 1CP 2CP 3CP4CP5CP6 CP7
Weatherproof BCA Vol 1FP 1.4
Acoustics BCAVol1FP 5.2, FP5.4,FP55
Energy BCA Vol 1 JP1
Deemed-to-Satisfy Alternative Solution
Compliance with AS 3600 for structure, Compliance with energy requirements
acoustics and fire. by calculation using published thermal
conductivity data and comparison to

BCA DTS provisions.
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BCA Compliance

Compliance Statement - Detached, Duplex and Some Grouped Residential Eco-Block Wall
Systems

This is to certify that Detached, Duplex and Some Grouped Residential Eco-Block Wall Systems (Eco-
Block 230, Eco-Block 280 and Eco-Block 330) comply with Building Code of Australia (BCA) as
follows:

1. Volume2P21l(a)-When constructed iBlockAustalaWalkbSystem TetHaicab
Manual 0, Se pthepnddetwill providlea, builting superstructure that complies with
this part in respect of structural adequacy.

2. Volume2P222-When construct ed iBlock AustralaWaleShstem TetHaicab
Manual 0, Se pthepnddectwill providlea, builting envelope that complies with this part
in respect of weatherproofing,

3. Volume2P246-When construct ed iBlock AustalaWdleSystem TetHaicab
Manual 0, Se pthepnddetwill providlea, builting envelope that complies with this part
in respect of acoustics,

4. Volume2P26.1-When constructed i BlockAustaliadvallSgstem feEhmical
Manual 0, S e p the prduluctrwill providleBa, walkt system that complies with this part in
respect of thermal resistance not less than R 3.5 mZK/W.

5. State Additions: Nil
Subject to the following conditions and limitations:

1. Product selection, and incorporation into the building design, shall be made by a professional
Engineer who:
1 Has qualifications and experience acceptable to the relevant approval authorities;
1 Has received training in the use, application and technical aspects of the product; and
1 Has ready access to all the relevant technical information and test reports related to the
product use.

2. Product installation shall be carried out by a competent tradesman under the direction of a Builder,
both of whom:
1 Have qualifications and experience acceptable to the relevant approval authorities;
1 Have received training and accreditation (by Eco-Block) in the use, application and technical
aspects of the product; and
1 Have ready access to all the relevant technical information and test reports related to the
product use.

Notes:

The state administrations have differing requirements in respect of qualifications of structural
engineers, including registration on the National Professional Engineers Register, and Registered
Professional Engineer Queensland.
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BCA Compliance

Compliance Statement - Commercial / Industrial Eco-Block Wall Systems

This is to certify that Commercial / Industrial Eco-Block Wall Systems (Eco-Block 230 CI, Eco-Block
280 ClI and Eco-Block 330 CI) comply with Building Code of Australia (BCA) as follows:

1. Volume 1BP 1l.1(a)-Wh e n

Techni cal

constructed

iBlock Australia WalleSgstem A Ec o

Ma nu al 0 he p®dugt wikprmobide a budih@ sBipersttucture that
complies with this part in respect of structural adequacy.

2. Volume1l-FP14-When
Manual 0, Se pthepnddetwill providlea, builting envelope that complies with this part
in respect of weatherproofing,

3. Volumel-FP5.2,FP55 -When

Techni cal

4. Volume 1J1.2(a)-Wh en

constructed

constructed

iBlock Australea WalleSysteim TetHaicab

iBlock Australia WealleSgstem A Ec o

Ma nu al 0 he p®dugt wikpmbide a budih@ edvelope that complies
with this part in respect of acoustics,

constructed

iBlock Australa WalleSystem TeatHaicab

Manual 0, S e p the prduluctrwill providleBa, walkt system that complies with this part in
respect of thermal resistance not less than R 3.5 mZK/W.

5. Volume 1 CP1, CP2, CP3, CP4, CP5,CP6,CP7-When constructed

Australia

Wa |

iBlockaccor danc

I System Tec hn hepaduct (Wahrl® ranh gastertiardt e mb e r
internal lining and fibre-cement external lining) will provide a wall system that complies with this
part in respect of fire resistance as per the following table; for.

System

Thickness of
concrete core

Fire Resistance Levels
Structural / Integrity / Insulation

Mm mins / mins /mins
Eco-Block 230 Cl 101 90/90/90
Eco-Block 280 CI 152 180/180/180
Eco-Block 330 Cl 203 240/240/240

with AS 3600.

Walls must be supported top and bottom, and be designed in accordance

6. State Additions: Nil

Subject to the following conditions and limitations:

1. Product selection, and incorporation into the building design, shall be made by a professional

Engineer who:

1 Has qualifications and experience acceptable to the relevant approval authorities;
1 Has received training in the use, application and technical aspects of the product; and
1 Has ready access to all the relevant technical information and test reports related to the

product use.

2. Product installation shall be carried out by a competent tradesman under the direction of a Builder,

both of whom:
1
1

aspects of the product; and
1 Have ready access to all the relevant technical information and test reports related to the

product use.
Notes:

Have qualifications and experience acceptable to the relevant approval authorities;
Have received training and accreditation (by Eco-Block) in the use, application and technical

The state administrations have differing requirements in respect of qualifications of structural
engineers, including registration on the National Professional Engineers Register, and Registered
Professional Engineer Queensland.
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Structural Design

3. Structural Design

Scope
This section covers the structural design of Eco-Block Wall System for compliance with the structural
requirements of the Building Code of Australia.

Forms of Construction

Eco-Block Wall System is an innovative reinforced concrete wall system, incorporating permanent
polystyrene forms It may be used in reinforced applications when constructed as large panels
subjected to relatively high wind or earthquake loads. There are two options:

1 Detached, Duplex and Some Grouped Residential Eco-Block Wall Systems (Eco-Block 230,
Eco-Block 280 and Eco-Block 330)

1 Commercial / Industrial Eco-Block Wall Systems (Eco-Block 230 CI, Eco-Block 280 CI and
Eco-Block 330 CI)

Building Code of Australia
The structural design of Eco-Block Wall System within buildings is regulated by the Building Code of

Australia. Ref er t o t he sect Bulding@ddeonfustraliaon.c e wi t h t he

Relevant Standard

Detached, Duplex and Some Grouped Residential Eco-Block Wall Systems

Detached, Duplex and Some Grouped Residential Eco-Block Wall Systems (Eco-Block 230, Eco-
Block 280 and Eco-Block 330) incorporate steel reinforcement at spacings that do not compl¥ with AS
3600 Concrete structures. Therefore these systems must be treated, under the BCA", as an
Alternative Solution. The most relevant BCA referenced document is AS 3700 Masonry structures,
which will be used as the comparison document.

Commercial / Industrial Eco-Block Wall Systems

Commercial / Industrial Eco-Block Wall Systems (Eco-Block 230 ClI, Eco-Block 280 CI and Eco-Block
330 CI) incorporate steel reinforcement at spacings that do comply with AS 3600 Concrete structures.
Therefore these systems may be treated as a Deemed-to-Satisfy solution under the BCA

Loads
Eco-Block Wall System walls should be designed to withstand the loads set out in the Building Code of
Australia and Standards:
AS/NZS 1170.0 Structural design actions Part 0: General principles
AS/NZS 1170.1 Structural design actions Part 1: Permanent, imposed and other actions
AS/NZS 1170.2 Structural design actions Part 2: Wind actions
AS/NZS 1170.3 Structural design actions Part 3: Snow and ice actions
AS 1170.4 Structural design actions Part 4: Earthquake actions in Australia
AS 4055 Wind loads for housing

Capacity Tables

The following pages set out capacity tables for Eco-Block Wall System subject to horizontal pressures
as would arise from wind or earthquake loading and vertical gravity loading. The basis of these tables
is set out in Appendix C. The fixing of Eco-Block Wall System into the supporting structure should be
carried out in accordance with Appendix C.

Design for Other Actions
The design of Eco-Block Wall System for other actions, such as Compression and Shear, should be
carried out in accordance with the method set out in Appendix C.

! Building Code of Australia
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Structural Design

Option 1
Detached, Duplex and Some Grouped Residential Eco-Block Wall Systems
Eco-Block 230, Eco-Block 280 and Eco-Block 330

Scope
The following tables are applicable only to single-storey and two-storey Detached, Duplex and Some

Grouped Residential Eco-Block Wall Systems designed similar to AS 3700 Masonry structures.
Particular reference is made to AS 3700 Section 12.

Exclusions

Because the form of construction described in Option 1 has been justified from engineering principles
and by comparison to AS 3700 (including Section 12), the scope of the option has been limited to
single-storey and two-storey Detached, Duplex and Some Grouped Residential Construction. For
construction beyond this scope (i.e. multi-storey construction, multi-unit villas, multi-unit townhouses or
commercial/industrial buildings), should be designed in accordance with AS 3600 Concrete structures.

Justification
The following justification provides the basis for the tables and designs contained in Option 1 of this
manual.

1. The Eco-Block 230, Eco-Block 280 and Eco-Block 330 external wall systems consist
essentially of a continuous partially reinforced concrete core 101, 152 or 203 mm thick
(respectively), with wide-spaced vertical reinforcement tied integrally via starter bars to a
reinforced concrete footing or slab system complying with AS 2870, and a continuous
horizontal bond beam or lintel are around the top of the external walls. Reinforced lintels and
sill are also included. Permanent polystyrene forms contribute as described below.

2. Because the Eco-Block systems are very similar in behaviour and design to partially reinforced
concrete blockwork described in AS 3700 Section 12, their use may be justified in applications
for which such partially reinforced concrete blockwork is in common use; viz. single-storey and
two-storey Detached, Duplex and Some Grouped Residential applications.

3. Although the scope of the Eco-Block 230, Eco-Block 280 and Eco-Block 330 wall systems
(Option 1) has been limited in this manual to single-storey and two-storey Detached, Duplex
and Some Grouped Residential applications, this should not be interpreted as suggesting that
their use in other applications is inappropriate. If a designer wishes to use these systems in
other applications, which are beyond the scope described herein, it would be appropriate for
the designer to prepare an Alternative Solution (as described in the Building Code of Australia)
for the particular application.

4. By incorporating steel starter bars to the footing/slab system, and wide-spaced vertical
reinforcement, a continuous reinforced bond beam, reinforced lintels and reinforced sills within
a continuous concrete core; an Eco-Block bui | di ng wi I | b e Bpamwieg oees
Adomi ngd or Adishingd foundati ons.

—

DOMING OF FOUNDATION

n

DISHING OF FOUNDATION
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Structural Design

5. ThisAast i ff boxo behavi oQoncrete Masahy Associatiore of Australiat h e
Manual MA55, Design and Construction of Concrete Masonry Buildings, for Partially
Reinforced Concrete Masonry buildings. These are common throughout northern Australia.
Walls consisting of strong panels of reinforced hollow concrete blockwork are tied
monolithically to the concrete footings or slabs. The strong stiff combination of wall and
slab/footing span discrete distances over expanding or shrinking foundations, without cracking
or showing distress. Integrated footing/wall deep-beam systems in which the reinforced
concrete slab or footing and the concrete masonry wall are structurally connected may be
considered to act compositely to resist the loads when soil movement occurs.

6. Eco-Block 230, Eco-Block 280 and Eco-Block 330 external wall systems (Option 1) have been
designed using the principles set out in AS 3700 for the design of the vertical reinforcement,
steel starter bars, reinforced bond beams, reinforce lintels and reinforced sills of Partially
Reinforced Concrete Masonry Systems.

7. One difference between Eco-Block 230, Eco-Block 280 and Eco-Block 330 external wall
systems (Option 1) and Partially Reinforced Concrete Masonry Systems is the fact that the
masonry system incorporates masonry units set in mortar, while the Eco-Block systems
feature continuous concrete.

1 Both systems are subject to shrinkage, but the incorporation of the steel
reinforcement restrains movement and minimizes shrinkage cracking.

1 The Eco-Block wall system includes steel or equivalent fibres incorporated into the
concrete, dosed at 24 kg/m3. The incorporation of steel or equivalent fibres in the
concrete limits the formation of shrinkage cracks, thus eliminating potential problems
due to corrosion, water penetration and the like.

1 The Eco-Block wall system includes two 64 mm fi f |Céassd expanded polystyrene
ICF side panels, in accordance with AS 1366.3. The external surface of the panel is
coated with a high-build acrylic render, or texture coat or other cladding. The internal
surface of the panel is also painted, usually over 10 mm gypsum plasterboard lining;
or coated with a high-build acrylic render, or texture coat or other cladding. The use of
these coating and lining systems ensures the water-resistant properties of the outer
layers of the system, also eliminating potential problems due to corrosion, water
penetration and the like, and promotes efficient curing of the concrete.

I The inclusion of the coating and lining systems described above, enhances the curing
of the core concrete, ensuring that any shrinkage is less than the values expected in
other exposed concrete wall systems.

Design Methodology
For details of the design methodology used in this manual for the Eco-Block 230, Eco-Block 280 and
Eco-Block 330 external wall systems (Option 1), refer to Appendix 3.

Technical Opinion

The cumulative effect of the points above is to give confidence that the Eco-Block 230, Eco-Block 280
and Eco-Block 330 external wall systems (Option 1) are suitable for the walls of single-storey and two-
storey detached, duplex and some grouped residential buildings, when designed and constructed in
accordance with this Manual.
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Structural Design

Table 3.171 Vertically Reinforced Walls
Maximum Reinforcement Spacing Along Walls, m

Wind 101 mm-core wall 152 mm-core wall 203 mm-core wall
Class Wall height (m) Wall height (m) Wall height (m)
24127 (130133362427 |30|33| 36 |24 |27 |30]33]|36
N12
reo

N2 18 /18 (18|16 |14 18|18 |18 |18 1.8 18 |18 18|18 | 1.8

N3 18116 13|11 /09|18 |18 |18 | 1.7 1.4 18 18 |18 (18| 18

N4 1311 (09|07 |06 |18 |17 |14 |11 0.9 18 |18 118 |15 | 13

N5 09107060504 |14]11|09]058 0.6 18 |15 ]12 (10 ] 09

N6 0.7 05|04 11 | 0.8 | 0.7 14 |11 ] 0.9

C1 15(/12 (09 (08|07 )18 |18 |15 |12 1.0 18 |18 |18 |17 | 14

Cc2 10|08 |06 |05[04]16(12] 10038 0.7 18 | 17114 ] 11| 09

C3 0.7 05|04 11 | 0.8 | 0.7 14 |11 ] 0.9
C4 0.5 0.8 | 0.6 11| 0.8
N16

reo

N2 1818 (18|18 |18 |18 |18 |18 |18 1.8 18 18 |18 (18| 18

N3 18 (18 (18 (18 |15 )18 |18 |18 |18 1.8 18 |18 |18 | 18 | 1.8

N4 18 (18 (14|12 |10 )18 |18 |18 |18 1.7 18 |18 |18 |18 | 1.8

N5 15/12(10(08 |07 )18 |18 |16 |13 1.1 18 |18 |18 | 18 | 1.6

N6 11109 (07|06 [05]18([15]12 (10 0.8 18 |18 | 1.7 |14 | 11

Cl 18 (18 (16 |13 |11 )18 |18 |18 |18 1.8 18 |18 |18 | 18 | 1.8

C2 1.7(13 (11 ({09 |07 )18 |18 |18 |15 1.2 18 | 18 |18 | 18 | 1.7

C3 11109 (07|06 [05]18([15]12 (10 0.8 18 |18 | 1.7 |14 | 11

C4 08)07[05]04 14 |111]09 | 0.7 0.6 18 | 15]12 [10] 09

Notes

1. The tabulated values are the maximum spacing along the walls. They do not show the additional
bars that are required adjacent to window, doors and other openings. Nor do they show the required
horizontal reinforcement.

2. AWind Classodo refers to the wind classificatio
upon which this design is based, are:

N2  0.96 kPa
N3  1.50 kPa
N4  2.23 kPa
N5 3.29 kPa
N6  4.44 kPa
Cl 2.03kPa
C2 3.01kPa
C3 4.44kPa
C4 5.99 kPa
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Structural Design

Table 3.2.17 Lintels
Maximum uniformly distributed load, adjusted for factored self weight, KN/m

No
Support Cpre Total of Main . .
Conditions |_Width | depth |bars | reo Opening Size
& Load B D N Reo 1 09 |12 |18 |24 |30| 36|42 |48 | 54
Direction mm mm - - m m M m m m m m m
Continuous
(Uplift) 101 200 1 N12 5 4 3 3 2 2 2 1 1
101 200 1 N16 6 5 4 3 3 2 2 1 1
101 300 1 N12 41 28 16 10 7 6 4 4 3
101 300 1 N16 48 42 27 17 12 9 7 6 5
101 400 1 N12 60 41 23 15 11 8 6 5 4
101 400 1 N16 68 58 40 26 18 14 11 9 7
101 500 1 N12 79 54 30 20 14 11 8 7 6
101 500 1 N16 88 75 53 34 24 18 14 11 9
101 600 1 N12 98 67 38 25 17 13 10 8 7
101 600 1 N16 | 107 | 92 66 43 30 22 17 14 12
Continuous
(Uplift) 152 200 1 N12 6 5 4 4 3 2 2 2 1
152 200 1 N16 7 6 5 4 4 3 2 2 2
152 300 1 N12 42 29 17 11 8 6 5 4 3
152 300 1 N16 52 45 28 18 13 10 8 6 5
152 400 1 N12 61 42 24 16 11 9 7 6 5
152 400 1 N16 73 63 42 27 19 14 11 9 8
152 500 1 N12 80 55 31 21 15 11 9 7 6
152 500 1 N16 94 81 55 36 25 19 15 12 10
152 600 1 N12 99 68 39 25 18 14 11 9 8
152 600 1 N16 | 116 | 99 68 44 31 23 18 15 12
Continuous
(Uplift) 203 200 1 N12 7 7 5 4 3 3 2 2 2
203 200 1 N16 9 8 6 5 5 4 3 3 2
203 300 1 N12 43 30 17 11 8 6 5 4 4
203 300 1 N16 56 48 29 19 14 10 8 7 6
203 400 1 N12 62 43 25 16 12 9 7 6 5
203 400 1 N16 79 68 43 28 20 15 12 10 8
203 500 1 N12 81 56 32 21 15 12 9 8 7
203 500 1 N16 | 101 | 87 56 36 26 20 15 13 11
203 600 1 N12 | 100 | 69 40 26 19 14 12 10 8
203 600 1 N16 | 124 | 107 | 69 45 32 24 19 16 13
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Structural Design

Table 3.2.27 Lintels
Maximum uniformly distributed load, adjusted for factored self weight, KN/m

No
Support C_ore Total | of Main _ _
Conditions |_Width | depth |bars | reo Opening Size
& Load B D N Reo | 09|12 |18 |24 | 30| 36 |42 | 48 | 54
Direction mm mm - - m m m m m m m m m
Continuous
(Down) 101 200 1 N12 5 4 3 2 2 1 1 1 1
101 200 1 N16 7 5 4 3 2 2 1 1 1
101 300 1 N12 35 23 12 7 4 3 2 1 1
101 300 1 N16 42 35 19 11 7 5 4 3 2
101 400 1 N12 58 38 19 12 8 5 4 3 2
101 400 1 N16 76 61 33 20 13 9 7 5 4
101 500 1 N12 81 52 27 16 11 7 5 4 3
101 500 1 N16 | 123 | 91 48 29 19 14 10 8 6
101 600 1 N12 | 103 | 67 35 21 14 9 7 5 4
101 600 1 N16 | 181 | 118 | 62 38 25 18 13 10 8
Continuous
(Down) 152 200 1 N12 7 6 4 3 2 2 1 1 0
152 200 1 N16 8 7 5 4 3 2 2 2 1
152 300 1 N12 36 23 12 7 4 3 2 1 1
152 300 1 N16 45 37 20 12 8 5 4 3 2
152 400 1 N12 59 38 19 11 7 5 3 2 1
152 400 1 N16 81 65 34 21 13 9 7 5 4
152 500 1 N12 81 53 27 16 10 7 5 3 2
152 500 1 N16 | 131 | 93 48 29 19 13 10 7 5
152 600 1 N12 | 104 | 67 34 20 13 9 6 4 3
152 600 1 N16 | 185 | 120 | 63 38 25 17 13 9 7
Continuous
(Down) 203 200 1 N12 8 7 5 4 2 1 1 0 0
203 200 1 N16 10 8 6 4 3 3 2 1 1
203 300 1 N12 36 23 11 6 4 2 1 1 0
203 300 1 N16 47 39 20 12 8 5 3 2 1
203 400 1 N12 59 38 19 11 7 4 3 1 1
203 400 1 N16 86 67 34 20 13 9 6 4 3
203 500 1 N12 81 52 26 15 9 6 4 2 1
203 500 1 N16 | 139 | 94 48 29 19 13 9 6 5
203 600 1 N12 | 104 | 67 34 20 12 8 5 3 2
203 600 1 N16 | 186 | 121 | 62 37 24 17 12 9 6
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Structural Design

Table 3.2.371 Lintels
Maximum uniformly distributed load, adjusted for factored self weight, kN/m

No
Support Core Total | of Main _ _
Conditions |_Width | depth |bars | reo Opening Size
& Load B D N Reo | 09 |12 |18 |24 | 30| 36 |42 |48 |54
Direction mm mm - - m m M m m m m m m
Simple
Support
(Uplift) 101 200 1 N12 5 4 3 3 2 2 1 1 1
101 200 1 N16 6 5 4 3 2 2 1 1 1
101 300 1 N12 33 23 13 8 6 5 4 3 3
101 300 1 N16 48 38 22 14 10 7 6 5 4
101 400 1 N12 48 33 19 12 9 7 5 4 4
101 400 1 N16 68 57 32 21 15 11 9 7 6
101 500 1 N12 63 43 25 16 11 9 7 6 5
101 500 1 N16 88 75 43 28 19 15 11 9 8
101 600 1 N12 78 54 30 20 14 11 8 7 6
101 600 1 N16 | 107 | 92 53 34 24 18 14 11 9
Simple
Support
(Uplift) 152 200 1 N12 6 5 4 3 2 2 2 1 1
152 200 1 N16 7 6 5 4 3 2 2 2 2
152 300 1 N12 34 23 13 9 6 5 4 3 3
152 300 1 N16 52 41 23 15 11 8 6 5 4
152 400 1 N12 49 34 19 13 9 7 6 5 4
152 400 1 N16 73 60 34 22 16 12 9 8 6
152 500 1 N12 65 45 25 17 12 9 7 6 5
152 500 1 N16 94 78 44 29 20 15 12 10 8
152 600 1 N12 80 55 31 21 15 11 9 8 7
152 600 1 N16 | 116 | 97 55 36 25 19 15 12 10
Simple
Support
(Uplift) 203 200 1 N12 7 7 5 4 3 2 2 2 2
203 200 1 N16 9 8 6 5 4 3 3 2 2
203 300 1 N12 35 24 14 9 7 5 4 4 3
203 300 1 N16 56 42 24 16 11 9 7 6 5
203 400 1 N12 50 35 20 13 10 8 6 5 5
203 400 1 N16 79 61 35 23 16 12 10 8 7
203 500 1 N12 65 45 26 17 13 10 8 7 6
203 500 1 N16 | 101 | 80 45 30 21 16 13 10 9
203 600 1 N12 81 56 32 21 16 12 10 8 7
203 600 1 N16 | 124 | 99 56 37 26 20 16 13 11
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Structural Design

Table 3.2.47 Lintels
Maximum uniformly distributed load, adjusted for factored self weight, KN/m

No
Support Core Total | of Main _ _
Conditions |_Width | depth |bars | reo Opening Size
& Load B D N Reo | 09 |12 |18 |24 | 30| 36 |42 |48 |54
Direction mm mm - - m m m m m m m m m
Simple
Support
(Down) 101 200 1 N12 5 4 3 2 2 1 1 1 0
101 200 1 N16 7 5 4 3 2 2 1 1 0
101 300 1 N12 28 18 9 5 3 2 1 1 1
101 300 1 N16 42 29 15 9 6 4 3 2 1
101 400 1 N12 46 30 15 9 6 4 3 2 1
101 400 1 N16 76 51 26 16 11 7 5 4 3
101 500 1 N12 64 42 21 13 8 6 4 3 2
101 500 1 N16 | 112 | 73 38 23 15 11 8 6 4
101 600 1 N12 82 53 28 16 11 7 5 4 3
101 600 1 N16 | 145 | 94 49 30 20 14 10 8 6
Simple
Support
(Down) 152 200 1 N12 7 6 4 3 2 1 1 0 0
152 200 1 N16 8 7 5 4 3 2 2 1 1
152 300 1 N12 28 18 9 5 3 2 1 1 0
152 300 1 N16 45 31 16 9 6 4 3 2 1
152 400 1 N12 46 30 15 9 5 3 2 1 1
152 400 1 N16 81 53 27 16 10 7 5 3 2
152 500 1 N12 65 42 21 12 8 5 3 2 1
152 500 1 N16 | 114 | 74 38 23 15 10 7 5 4
152 600 1 N12 83 53 27 16 10 6 4 3 2
152 600 1 N16 | 147 | 96 49 30 19 13 9 7 5
Simple
Support
(Down) 203 200 1 N12 8 7 5 3 2 1 0 0 0
203 200 1 N16 10 8 6 4 3 2 1 1 0
203 300 1 N12 28 18 9 5 3 1 1 0 0
203 300 1 N16 47 32 16 9 6 4 2 1 1
203 400 1 N12 46 30 15 8 5 3 2 1 0
203 400 1 N16 82 53 27 16 10 7 4 3 2
203 500 1 N12 64 41 20 12 7 4 2 1 0
203 500 1 N16 | 115 | 74 38 23 14 10 7 5 3
203 600 1 N12 82 53 26 15 9 6 3 2 1
203 600 1 N16 | 148 | 96 49 29 19 13 9 6 4
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4. Fire Performance

Building Code of Australia Requirements
BCA Volume 1 Part C defines the fire resistance requirements for Class 2 to 9 buildings.
BCA Volume 2 Part 3.7.1 defines the fire resistance requirements for Class 1 and 10a buildings.

The precise quantified requirements should be determined from the relevant parts of the BCA, but may
be summarized generally as requiring:

9 Structural adequacy (resistance to collapse), when subject to fire

1 Integrity (resistance to the passage of flame and hot gasses), when subject to fire

1 Insulation (resistance to the passage of heat), when subject to fire

1 Resistance to the spread of flame

1 Resistance to the generation and spread of smoke

General Comments

1. When an Eco-Block wall is subjected to a fire test, the exposed surface of rendered polystyrene
melts away and is consumed by the fire, leaving the concrete core exposed. Depending on the
thickness of the concrete and the quantity and disposition of the steel reinforcement. The
concrete core will exhibit structural adequacy/integrity/insulation similar to other reinforced
concrete structures.

i For concrete cores complying with the reinforcement requirements of AS 3600 (i.e. close
spaced reinforcement), the fire resistance levels (FRLs) may be determined in
accordance with AS 3600.

i For concrete cores not complying with the reinforcement requirements of AS 3600 (i.e.

wide- spaced reinforcement), the fire resistance levels (FRLs) must be determined by
test in accordance with AS 1530.4. These tests are not currently available.

2. Inthe systems tested (i.e. with 13 mm gypsum plasterboard fixed to the surface), the rendered
polystyrene melted away without sustaining or spreading flame and without the generation of an
excessive amount of smoke. Compliance with the BCA requirements for Spread of Flame and
Smoke Generation must be established by reference to BCA Volume 1 Specification C1.10(a)
test to AS ISO 9705.

Fire Performance of Commercial / Industrial Eco-Block Wall Systems

(Eco-Block 230 ClI, Eco-Block 280 Cl and Eco-Block 330 CI)

Some Eco-Block systems have been tested in the United States against ASTM standards, and opinions
provided by BRANZ in relation to the appropriate FRLs (Fire Resistance Levels) for Australian
applications. An index to the appropriate test reports are included in Appendix 4. When constructed with
close-spaced reinforcementi n a c c o r d-Block Austrélig Wall System Technical Manualo |,
September 2008, the system will provide the following fire resistance.

System Thickness of Fire Resistance Levels

concrete core Structural / Integrity / Insulation
Mm mins / mins /mins

Eco-Block 230 CI 101 90/90/90

Eco-Block 280 CI 152 180/180/180

Eco-Block 330 CI 203 240/240/240

Walls must be supported top and bottom, and be designed in accordance

with AS 3600.

Important Note
The tables above do not apply to Detached, Duplex and Some Grouped Residential Eco-Block

Wall Systems (Eco-Block 230, Eco-Block 280 and Eco-Block 330), which have wide-spaced
reinforcement. These systems are likely to exhibit similar properties, but their fire performance
has not yet been demonstrated by fire test.
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Standard Fire Test for Walls
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Eco-Block Australia

The Fire Resistance Level (FRL) for Structural
Adequacy is the ability of a wall to remain stable
when exposed to fire. Structural Adequacy is a
function of:
1 Thermal expansion of the material
1 Slenderness (affected by thickness,
vertical span and horizontal span
between supports)

1 Reinforcement.

The Fire Resistance Level (FRL) for Integrity is
the ability of a wall to resist the passage of
flames and hot gasses from one side to the
other. Integrity is a function of:

1 Material type

1 Material thickness

The Fire Resistance Level (FRL) for Insulation
is the ability of a wall to resist the passage of
heat from one side to the other. Insulation is a
function of:

1 Material type
1 Equivalent thickness

1 Render on two sides (if present)
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Fire Test to AS 1530.4
1 The material properties may be determined from fire tests to AS 1530.4.

1 This information may be then interpreted using the formulae given in AS 3700 or similar
standards to predict wall behaviour.

Wall panels may be supported at the top and bottom and subjected to an applied load. This is known as
a "loadbearing test". Alternatively the panels may be supported on one side and not subjected to any
externally applied load. This is known as a "non-loadbearing test". The terminology is a little misleading,
since experience has shown that collapse of a wall (structural adequacy failure) is more influenced by the
number of sides supported and the corresponding wall slenderness than by the magnitude of this applied
vertical load. A more informative description would be "test with supports at top and bottom" and "test
with supports on four sides".

The standard fire test in AS 1530.4 uses the same three failure criteria, mentioned in the BCA and AS
3700, of structural adequacy, integrity and insulation.
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Acoustic Performance

5. Acoustic Performance

When sound impinges on a wall, it may be reflected or absorbed.

1 Reflected sound may manifest in a room as undesirable echoes, and may be controlled by a
variety of techniques, including surface treatment.

1 Absorbed sound may be dissipated within the wall, transmitted through or radiated
through wall vibration. The polystyrene forms play a major part in this process.
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There are three distinct modes of sound transmission through walls:

1. Below the resonant frequency, the stiffness of the wall is of greatest importance, and the mass
and damping have little effect. As the frequency increases, the mass of the wall becomes
more important and the wall begins to resonate.

2. Beyondresonance, the mass of the wal/l provides a dampi
have an advantage over lightweight alternatives. The resistance to sound transmission
increases by approximately 6 dB for each doubling of the frequency or for each doubling of the
mass.

3. Above the critical frequency, the coincidence of the sound waves control the behaviour. The
critical frequency for heavy wall systems is relatively low. A coincidence dip immediately above
the critical frequency indicates a loss in airborne sound resistance.

Impact Sound Resistance

When bedrooms or other quiet areas are adjacent to bathrooms, kitchens and the like, it is important
to reduce the sound transmitted through the wall as a result of a blow to the other side of the wall or
attached furniture The impact sound resistance of a wall is measured by generating noise with a
machine having multiple steel hammers, which impact on a steel plate placed in contact with the wall.
The sound passing through the wall may be measured in a manner similar to that used for airborne
sound resistance.

Resistance to impact sound requires properties different from those for resistance to airborne sound.
A dense stiff material will vibrate when it is struck, while a soft material will simply absorb the blow
without transmitting it. For example, hard dense plaster or render has a lower impact sound
resistance than the softer commercially available plasterboards. Soft or resilient polystyrene material
of the forms will significantly reduce the amount of impact that is transmitted.
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Acoustic Performance

Weighted Sound Index, Ry,

Weighted Sound Index (Ry,) for laboratory measurements is defined in AS/NZS 1276.1 (based on ISO
717-1) and ISO 140.3. R, is determined by comparing the set of laboratory test sample transmission
losses against a set of reference data obtained from ISO 717-1 for the sixteen one-third octave bands
between 100 Hz and 3150 Hz. The reference data is amplitude shifted in steps of 1 dB by the same
amount until the sum of unfavourable readings determined at each frequency is as large as possible,
but not more than 32 Hz. R, is equal to the 500 Hz value of the reference data less the number of
decibels that the reference data was shifted.

Sound Transmission Class, STC

Sound Transmission Class (STC), based on an ASTM test, has previously been used to define a

wall s ability to resist the transmission of airborne
soud attenuation performance criteria in terms of the 1ISO based Weighted Sound Index (Ry). In

practical terms, there is little difference between the two for heavy wall material.

Spectrum Adaptation Terms, C and C,
There are some sources of sound, such as urban traffic noise, that are not well accommodated by the
weighted index, R,,. The Spectrum Adaptation Term (Cy) has been introduced to further describe the
performance of a wall when subjected to sound likely to originate from A-weighted urban traffic noise.
The Spectrum Adaptation Term (C) may also be used to describe the responseto A-we i ght ed Api nkod
noise. The Spectrum Adaptation Terms (C and Cy,) are defined in AS/NZS 1276.1 (based on ISO 717-
1). Both C and C have negative values, such that when they are added to the R, they diminish the
combined value. Therefore relatively small values for C and C,, indicate good overall performance
whilst large values indication a deterioration of performance at low frequencies. Typically heavy walls
will have values in the ranges:

C -1to-2

Cu -3to -10.

Weighted Standardised Level Difference, Dyt

Weighted Standardised Level Difference (D), for field measurements is defined in AS/NZS 1276.1

(based on ISO 717-1) and 1ISO 140-4 in a manner similar to that used for Weighted Sound Index (Ry).

Previously Field Sound Transmission Class (FSTC), based on an ASTM test procedure, has been

used to define a wallds ability to resist the transmi
However, the Building Code of Australia now defines its performance requirements in terms of the ISO

based Weighted Standardised Level Difference (Dnrw).

Weighted Standardised Impact Sound Pressure Level, L1y

The Weighted Standardised Impact Sound Pressure Level (L.t ) for measurements of impact
resistance is defined in AS/NZS 717-1. The Building Code of Australia also makes provision for the
determination of comparative resistance of walls to impact sound using AS 1191 and ISO 140/6.

References
AS 1191 Acoustics i Methods for laboratory measurement of airborne sound insulation of building
elements

AS/NZS 1276.1.1 Acoustics i Rating of sound insulation in buildings and building elements Part 1 1
Airborne sound insulation

ISO 140.6E Acoustics i Measurement of sound insulation in buildings and of building elements Part 6
I Laboratory measurements of impact sound insulation of floors

ISO 717.1 Acoustics i Rating of sound insulation in buildings and of building elements Part 1 i
Airborne sound insulation
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Acoustic Performance

BCA Vol 1 Clause F5.5 Requirements
1 Walls that separate sole occupancy units in a Class 2 or 3 building or between two Class 1
buildings
Ry + C (airborne) not less than 50, and
Impact sound resistance, if the wall separates a habitable room in one sole occupancy
unit from a bathroom, sanitary compartment, laundry or kitchen of another unit or
plant room or lift shaft).

1 Walls that separate a sole occupancy unit from a plant room, lift shaft, stairway, public
corridor, public lobby or the like in a Class 2 or 3 building:
Ry (airborne) not less than 50, and
Impact sound resistance, if the wall separates a habitable room in one sole occupancy
unit from a plant room, or lift shaft.

1 Walls that separates two sole occupancy units or separates a sole occupancy unit from a
kitchen, bathroom, sanitary compartment (not en-suite), laundry, plant room or utilities room in
a Class 9c aged-care building
Ry (airborne) not less than 45, and
Impact sound resistance if the wall separates a habitable room in one sole occupancy
unit from a kitchen or laundry.

1 A door incorporated in a wall that separates a sole occupancy unit from stairway, public
corridor, public lobby or the like in a Class 2 or 3 building and a door incorporated in a wall that
separates a sole occupancy unit from a kitchen or laundry in a Class 9c aged care building.

Ry, (airborne) not less than 30.

Walls requiring impact sound resistance shall consist of two leaves separated by a gap of at least 20
mm (and in Class 2 or 3 where required, connected by resilient ties).

BCA Vol 2 Clauses 3.8.6.1 to 3.8.6.4 Requirements
1 Walls that separate a bathroom, sanitary compartment, laundry or kitchen of one Class 1

building from a habitable room (other than a kitchen) in an adjoining Class 1 building

(dwelling) shall have:
Ry + Cy (airborne) not less than 50 and
Discontinuous construction. For cavity walls, a minimum of 20 mm cavity between two
separate leaves, which may be connected, if required for structural purposes, with
resilient ties. Northern Territory, Queensland and Western Australia have varied this
requirement to R, not less than 50 and Impact Sound Resistance.

1 Walls are required to be detailed in accordance with BCA Vol 2 Clause 3.8.6.3, which make
provision for the sealing of sound insulated walls at junctions with perimeter wall and roof
cladding. This clause provides for sound insulated articulation joints. BCA Vol 2 Clause
3.8.6.4 makes provision for services in sound insulated walls.

I Walls required to have a sound insulation shall be constructed to the underside of:

A a floor above
A a ceiling with the same acoustic rating
A a roof above.
\
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