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NY'NOJ 13ONId®NOILONYLSNOD
Y¥/.9 0£96 ¢ T9+ :XV4d €€9T1 0496 ¢ 19+ ‘13l

VITVYLSNY ‘6642 MSN ‘MYVd INIMSYI ‘AV0Y A¥YVYND 10T
719 6€8 €80 82 'N8V AL1 ALd INFLSAS NOILONYLSNOD 130NId

¢¢ /¢ 39vd

CRACK CONTROL JOINTS
AT 125MM CENTRES
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AMERICAN, BRITISH, GERMAN AND INTERNATIONAL ENGINEERING CODES ALL ALLOW
UNREINFORCED PLAIN CONCRETE WALLS PROVIDED CRACK CONTROL MEASURES ARE ADOPTED.
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SCOPE AND SUMMARY

1. This report outlines a structural appraisal, for the purposes of certification, af the
patented concrete formwork system of Dincel Construction System Pty Limited. Tt
was undertaken by Professor Mark A. Bradford af the Centre for [nfrastructure
Engineering and Safety at the University of New South Wales on behalf of UNSW
alobal Pty Limited,

2. It presents firstly a letter of certification of the product, and then addresses in
more detail the Engineering Manual of the Dincel formwork product.

3. The Dincel Manuals were originally reviewed by the writer in 2005, The previous
revision was required because of the introduction of AS3600 - 2009. A major
revision of AS3600 was for fire engineering design. This section of AS3600 has
adopted the lower tier approach of Eurocode BEC2. Dincel Constructicn System has
developed the Dincel Design Tool in compliance with Eurccode EC2, analysing
wallz and blade columns with or without fire considerations, This Revision 5 is
required for the tollowing reasons:

« Introduction of 200 mm thick corner profile referred to as 200P-3.

+« Reference to AS3700 - 2011 which supersedes AS3I700 - 2001,

« Removal of refarence to designing Dincel® to ASI700 - 2001,

« Equation for calculating the tensile strength of concrete modified to 0-36F.57,

« Limitation of shear capacity as being the lesser of (0-2F,, 10 MPa),

« Pages 47 to 52 now provide compressive strength tables in accordance with
Section 11 of AS3600 - 2000,

4. The report concludes that, en the basis of the methedolegy used in the
assessment, the Dincel farmwork system performs satisfactorily when used in
conjunction with the Dincel Construction System Technical Manuals, and that tha
structural Engineering Design Manual are consislent with design clauses and
practice In relevant international structural engineering codes of practice, in
particular the widely-used Eurocode EC2 and American AT 318 Building Code
Fequirement, and the AS3000-2009 Concrele Structures Code.
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23™ July 2014 UNSW

Dur Ref: 3184829

Dincel & Associates
Consulting Enginsers
B Box 104

St Clair, NSW 2759

Gear Sirs those b it

Dincel Construction System ey uined Lenril
Structural Engineering Certification

I have conrducked an expert review of the Dincel Construction System’s Compliance Manaal [Buliding
Code of Australiz Compliance Assessment and Certifications as appears in the Dirod websike), ite
Structural Enginesiing Desigr: Manual (35 Structural Enclnesdng Manualh and s Construdbon
HManua! for Deslgrers and Builders.

specifically, the Complance Manusl deals with principles regarding compliance with the Building
Code of Auslralia, whie the Stroctural Englnearing Design Marwad addresses masenal properties as
well as the structural design of axizlly loaded walls subjected to vertical loading In sway provented
structures, fexural members that ame subjected Lo bending and shear effects and shoesr wals. The
Canstruchion Manual fov Deslgners and Buifders deals with the Dircel Wall components, archEecural
planning leyouts, Installation and detalling recormmendations,

[ mote the introduction of & 200mm thick corner profile refarred bo as 200P-3. 1 nate the reference to
ASEION-2011, whnich supersedes AS3IT00-2001, and of the removal of cesigning DINCELH to
ASIIO0-2011. 1 note thal the equation for calculzting the tensile strength of oonrete Fas besn
mod:fied to 0.36°c Yo, I note the limitation on shear capacity as being the lesser of (0.2fc, 10 MPa)
Finally, I note pages 47 to 52 now provide compressive stresgth tables in acoordance with Section
L1 of AS3EN0-200%, sinca the limitng values in Clause 5.7.4 (d) (i} in AS3GO0-2001 have been
remayved in ASTHG00-2011.

I am satishsd that the design principles and methadologies in these manuals are appropriabe and
consistent with the design cluses in the relevant and frequently used Intemational strscbural
engineering codes of practice, such as the ACT 318 and Eurocoda EC2 mentioned in the Dinosl
Consbrudion System's Englnesdng Marual, and in particular with A5 3R00-200 Concrebe Strochures

| am sabisfied that the walls and blade columns of the Dincel Construction System, when designed In
accordance with the Structeral Engineenng Design Manuai, will satisfy the Bullding Code of Australia
Wolume | Specification A2.3 (2) (d} (i) "deemed to satisfy” definition, being compliant with AS 3600-
2009 Concrete Srisciures,

Basad on the sforementicred evaluation and review, T rertily Bwe use of the Compliance Manual and

the Struckusal Enginesring Design Manuel comphy for the purpeses of structural engineering design,

Yauers faitarully

F i

Ta g T 5 .
Firt fLoad |"'. .-rJ"I_:'-'-.rLI:_

MARK A BRADFCORD
G5e BE PhDr D5z FTSE FIStruckE FlE&LISL Disk MASCE
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REVIEW ©OF DINCEL CONSTRUCTION SYSTEM - STRUCTURAL
ENGINEERINGDESIGN MANUAL

2. The Qincel Construction System Manual has been reviewed by the consultant and
confirms with current design practice for concrete walls and columns, Because the
cross-section of the product is a slight departure from being rectangular (for which
rany of the design clauses in international codes of practice are formulated, either
implicitly or explicitly), a few modifications are needed, and these are Indicated
within the Dincel Construction System Manual.  Specifically, the two points
considered in the fallowing discussion arlse either directly from the nature of the
Dincel profile, or from concerns by way of clarification of the use of cne or two
points within concrete codes for the Dincel prodect.

UNREINFORCED CONCRETE WALL/BLADE COLUMN DESIGN
325-3.2.2 STRUCTURAL ENGTNEERING DESISH MANUAL

B. AS3G00-2009 requires @ minimum reinforcement ratic for concrete walls in
structural design, as stated in Section 11.7. When the point of application of a lcad
in a rectangular cross-section of depth o is such that its eccentricity e (relative to
the geomatrc centroid defined by the depth &/2) is such that

Hai2) < e < 4(d/2).

the combined effects of pure compression and bending do not result In tensile
forces, and most design codes (such as the Eurocode EC2, American ACL 318 and
British BS B110.1} de net reguire reinforcement in this case. When the lcading
lies outside this ‘middle third", AS3600-2009 requires the wall design to include
bending effects and the consequent need for reinforcement, as in Section 11.2.

/. The minimum reinforcement reguirement in AS3600-2009 relates to shrinkage
effects, and to the oracking that may cccur because of shrinkage deformaticns. Tt
Is also based on thermal reguirements in concrete walls where the concrete is
exposed diractly to fire. These shrinkage deformations are mere profound in
situztions which result in rapid meisture egress during curing, such as hot dry

condltlons which may be nresent a2t the time of remaval of conventional farmyork.

Carmarcial-in-Confidence Fricre -'i-'
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The presence of the impervious membrane in the Dineel system retains maisture
during curing, and produces a benign environment for concrete curing, and
thereby eliminatec the inherent difficulties that such shrinkage cracks which are
present In conventional concrete walls.,

8, The comparison bebween Seclion 11 of AS3E00-2009, Saction 22.6 of ACI 218 and
Section 12.6.5 of Eurocode ECZ2 far wall design that is given in the Dincal
Structural Engineering  Design Manual demonstrates wvery close agreement
between these Standards. The formulation of ACI 318 shown in the Dince!
Structural Engineering Design Manual is the empirical formula given in Saction
22.6 of ACI for unreinforced plain concrete walls, There are eguivalerts to this
formulation In the British Standard [BS 8110) and the Canadian Standard (CSA-
A23.3), These formulations pravide conservative results for the load carrying
capacity of walls, because no reinforcement is provided in the formulations, even
for the purpeses of crack control. The design enginear may therefore choose
Sectien 14.5 of ACI 318 if minimum reinforcement is pravided for crack control,
which will provide a higher lead carrylng capacity than the provisicns of Section
22.6 of ACI 318 or Section 11 of AS3600-2009. Eurocode EC2 offers a similar
approach by adopting a capacity reduction factor of 0.8 or 1.0 for unreinforced and

reinforesd cross sechions.

9. The difference between Sections 22.6 and 14,5 of ACI 318, although being
identical formulae, I8 the load carrying capacity factor of (0.55 = 0-70) / {045 x
0-60) = 1-43, so that Section 14.5 with minimum reinforcement praovides 43%
additlonal capacity (060 and 0-70 are the respective capacity reduction factors of
the ACT).

10. The approach adopted in Section 11 of AS3600-2009 for wall design, although
being the same as that of ACI 318, reguires minimum relnforcement far crack
contral,  Therefere, it is clear that the approach of AS3B00-2009 is more
conservative than that of Section 22.6 of ACI 318 since it reguires minimum
reinforcement, so that the provisions of AS3600-200% should be comparad with
Section 14,5 of ACI 318 and not with Saction 22.6 of the ACL,

Commerciahin-Canfidence Foge 5

PAGE 7 /22

DINCEL CONSTRUCTION SYSTEM PTY LTD ABN. 78 083 839 614

101 QUARRY ROAD, ERSKINE PARK, NSW 2759, AUSTRALIA EE D | N E E |_

TEL: +61 2 9670 1633 FAX: +61 2 9670 6744
EMAIL: CONSTRUCTION@DINCEL.COM.AU WWW.DINCEL.COM.AU

STRUCTURAL WALLING




10E4E829: Cartilicalion ol Struciural Systam 23 July 2014

11. The crack Inducers and the parmanent polymer enclosure in the Dincel Wall ensura
that the crack contral mechanism is established, and so there is no need for
additional minimum vertical and horizontal reinforcing steel requirements
for crack control for a cross-section in compression for a design based on
Section 11 of AS3000-2009, Because the crack control mechanism in the Dincel
Wall eliminates the need for minimum reinforcing steel, Australlan design
engineers could use Section 14.5 of ACT 318 with the Dincel Wall product far
higher lpad carrying capacity directly, even without the use of minimum
reinforcement since crack control is provided, However, the Dincel Wall capacity
conservatively adopts Section 22.6 of ACI 318 and Section 11 of ASIGQ0-2009
without the use of reinfarcemsant.

1£. The commentary to Section 22.6 of ACI 318 recommends the use of Section 14,5
rather than Section 22.6 If the walls of multi-storey buildings or major structures
subject to differential settlement, wind, earthguake or other unfareseen loading
conditions are required to possess the same ductility and ability to maintaln their
integrity when cracked. It must be borne in mind by the design enginear that the
Dincel Wall recommends the usa of unreinforced wall deslgn under the following
conditions:

(i} The sway is prevented by the presence of shear walls which are reinforced, both
vertical and horizentally, by steel reinforcement. The reinforcement detailing
shown [n the Dincel Construction System Manueal comprises of both vertical and
horizontal stesl usage.

(i) The remainder of the concrete walls can be designed as being unreinforced if
Dincel ‘Walls are part of the sway-prevented structure, i.e. whan shear walls are
provided, However, this is subject to the following additional conditdons and

considerations:

4. Dincel crack inducers provide crack contrel and hence uncontrolled cracking is
nat an issue with the structural behaviaur,

b. The wall that is already cracked by the presence of the crack initiators must
be connected to the floor slab above It with * L* bars, and with dowel bars at
the bottemn of the wall. These reinforcement provisicns establish the joint
ductility of 2 wall which has a pin connection at its bottorm and & translational
lateral restraint at the top, as shown in the Dincel Construction System Manual,

Commearciol-in-Confldence Poge &
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c. Dincel Wall that is used as a nan-shaar wall withaut herzensal reinforcament
and that is cracked can be designed without vertical rginforcement subject to
the following further provisions:

= The loading eccentricity e < £/8, l.e. the load acts within the middle-third
of the cross-section of thickness t.

= The cross-section in question Is In compression (the Dincal Wall therefore
does not rely on the tensile capacity of concrete or of the polymer skin);
and

= There are no sustained lecads present that will develop long-term creep
effects (for example, Dincel Wall requires vertical reinfarcement usage for
lateral soil pressure), and if it is the axial compression that causes craep,
the stress level within the cross-section of the wall is relatively low: and

* Tha wall in question is not subjected to wind or earthquake loading that
creates tensile stress on the cross-section, or to earth or llquid retaining
loads.  As specified clearly in the Dincel! Construction System Manual,
these walls require vertical reinforcement, but do not require horizantal
reinforcernent for crack control unless horizental  reinforcement  is
specified by the deslgn engineer for flexural purposes,

13. The designer should also note that the Dincel wWall's polymer encapsulating
concrete enhances the ductility of plain concrete, because the benign curing
environment that it creates produces a higher tensile capacity and reduced
brittleness,  The provisions of the Dincel Wall address the eancerns of the
commentary to Section 22,90 of ACI 318.

14, Clause 11.70.2 of AS3600-200% clearly defines that the specified minimum
horizontal reinforcement Is for crack control due to shrinkage and Lemperatura
effects. Howewver, the same clarification for minimum vertlcal reinforcement usage
in Clause 11.7.1 of AS3600-2009 is not defined, and this appears to cause some
confusion amongst AS3600 code users. Australian practice does nat restrict the
use of other well-zccepted codes, such as the Eurccode ECZ, American ACT 318
and the British BS 8110, and the provisions for unreinforced plain concrete wall
deslgn given in these codes can be adopted by Australian practitioners. In fack, it

Cammrercil-in-Confldence Poge 7
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is widely-known that many provisions in AS3600 weare adapted from the Eurncode,
Amarican and British eodas,

15. 1t is of benefit to note the following clawses from BS 8110, which give clarification
for the non-use of bath harizantal and vertical reinforcement In plain unreinforced

conceete walls:

(i) B5FI1D.2 Clause 1.3.4.7 Plain Wall

“A wall containing either no reinforcement or insufficient to satisfy the
criteria in 3.12.5. NOTE: For a ‘plain wall’ any reinforcement is ignered
when considering the strength of the wall”

(ii) BS B110.1 Clause 3.9.4 Design af Plain Walls; Ciawse 3.9.4.19 Cracking of
Concrete

“Reinforcement may be needed in walls to control cracking due to flexure,
or thermal and hydration shrinkage......”

16, Supplomentary ta AS3600-2009 Section 11, BS 8110.1 Clause 3.7.4.19 specifically
addresses the need for reinforcement if required for crack contral including flexure,
shrinkags and temperature purposes for both horizontal and vertical reinforcement,

17.1t should be noted that Dincel Construction Systams crack Inducers and permanent
palymer formwork as designed under the previous'y described conditions will nat
require the use of both vertical and horizontal reinforcement.  Basad on the
clarification above provided by ACI 318 and BS 8110, it Is aceaptable far design
engineers to ignore the minimum reinforcement reguirement as defined in
AS3IE0D-2009 Clauses 11.6.1 and 11.6.2 when designing a Dincel Construction

Systems walling syskam.

15.The Consultant agrees with the englineering methodology
presented fn Clause 3.2.2 - Unreinforced Concrete Wall Design of
the Dincel Construction Systems Manual as being technically sound
and appropriate.

Commersinin-Confidence o Poge @
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DINCEL WALL DESIGN FOR FLEXURAL BENDING STRENGTH AND DEEP BEAMS
35-2.3 STRUCTURAL ENGINEERING DESIGH MAaNUAL

19.The profile of the Dincel Wall cross-section is not rectangular (with a constant
depth ), because of the trlangular cut-outs (six per metre width of each face of
the cross-section, each of area 748 mm®). It is , howewver, close to being
rectangular. Because of this, the depth must be modifled from D to D,y based an
gither flexural or axial definitions of the effective depth. An axially-derived
effective depth arises from the use of ultimate strength design {using righd plastic
assumpticns) of the section in flexure, which is assumead to be uniformly stressad
at 0.85f: at ultimate, with reglons of the cross-section In tension being fully
cracked with the reinfarcement only resisting the tensile actions.

20. Using the depth of the Dincel profile as [ = 1964 mm, the effective depth far use
in fMlexural ultimate strength design Is definad within the relationship

1000 % D, =194 6 1000 - 6x 748,

wihich leads to Oy = 192 mm. On the ather hand, design aspects based on pure
flaxure depend on the efective second moment of area of the cross-section, which
in A53600-2009 for walls is based on a rectangular cross-section for which T =
B0Y12. For a 1000 mm width of cross-section, assuming that the centroid of the
triangular cut-outs Is approxirmately 9 mm from the face and ignering the second
mement of area of the concrete cut-out about its awn axis, the effective depth Dy is
dafinad within the relationship

1000% DZ 196 4°x1000 (196-4 \

- -9,
12 12 T2 'U,

=12« 748

from which Dy = 189 mm. For ulimale strength calculations, it is therefore
recommended that Dy be taken as 192 mm, while for fire purpases it should be
taken as 18% mm. The relevant value of O may therefore be used in lieu of 2 in
the ASZ600-2009 design formulae.

Commercial-in-Confidence Page 8
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AS3600 REQUIREMENT OF DOUBLE FACE REINFORCEMENT WITH DINCEL
WALL

41. Concrete walls which are not subjected to eut-of-plane flexural actions can be
reinfarced centrally. Shear walls or walls subjected to compressive stresses can be
reinfarced centrally both in the vertical and horizontal directions in conventional
concrete walls.

22. The Australlan Standard AS3600 - Concrete Structures Code, Clause 11.7.3 {a)
requires double lace reinforcement in conventicnally farmed concrete walls where
the wall thicknesses exceeds 200 mm. The reason for this requirement is that the
centrally placed reinforcement will not be effective for crack coantrel purposes if the
unreinforced thickness of the concrete is excessive on either side of the centrally
placed reinfarcement in a conventional wall cross-seckion. With the use of Dincel's
waterproof permanent polymer protection, the cracking, hence durahility assaclated
prablems with conventional concrete walls is eliminated even if the Dincel Wall is
thicker than the code’s allowance of 200 mm.

SHEAR WALL THICKMESS

23. The earthguake tests conducted by the University of Technclogy Sydrey, available
an tha Dincel website, dearly demonstrate that significant lengths of shear walls are
requirad to resist major earthquakes. The length of shear walls commonly available
in building lift shatts is wery much less than the shear wall length that is normally
required for significant earthguake design leads. For this reason, enginesrs often
introduce additional lengths of shear walls,

24, Experienced earthguake design enginesrs would know that the stitfness of a shear
wall is achieved by Increasing the length of the wall and not necessarily by
increasing its width. The increase of wall thickness frem 200 mm to 250 mm or
even 300 mm produces an insignificant stiffness increase in comparisocn to that
achieved with an increase in lergth.

Eum..:11erc.iaf-.‘.':-ﬂ“::nnﬂdem:.ﬂ ) ) Page 10
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23. There is therefore no need to exceed a 200 mm wall thickness for a shear wall,
proviced that the compressive stressas are resisted by providing an adeguate length
of Dincel Wall.

WATER/CEMENT RATIO IN CONCRETE MIX DESIGN

26. Fire engineering and fire fighting systems ara in a constant state of upgrading, and
hence the fire requirernents of engineering codes are also being upgraded The
upgrade of the fire saction in AS3600 - 2009 is an axamplz of this. The fire section
of AS3600 - 2009 adopts the principles of Burocods EC2. The Eurscada EC2? BS EN
1952 - 1 - 2 : 2004 - Clasue 4.5.1 recommends 3% moisture content by waight to
control the spalling of concrete under cellulesic fire conditions. This correlates
appraximately to a water/cement ratie of 0.4 ~ 0.45; however consicering the time
of construction prior to eccupancy of the structure, this ratio should not exeasd 0.5
when fire in a structural design Is considered. It is known concreta materials
science that when a concrete mix with water/cement ratio exceading 0,7 is used,
the meisture content of the concrete will excead 3%, even after very long pericds of
time. In addition, designers should be aware that a relative humidity greater than
0% alone will provice 3% molsture eontent. As a result, a concrete mix having
waterfcement ratic greater than 0.5 will excead the limit given by Eurocode ECZ,
unless the concrele is coverad by an impervious membrane for ambient moisture
conditiens of the surrounding envirenment not to be absorbed by the porous
concrete, A detailed discussion is prasentad on this subject in the Dincel websita -
"Cammaon Englneering Questions”, Item No: 27, AS3600 - Eurocode for Dincel Walls,
It is therafore recommeanded that design engineers should specify the water/cement
retic in addition to 28 days concrete compressive strength normally spedfied to
comply wilth A53600 or Eurocode EC2.

USE OF EUROCODE EC2

27. The major revisicn for AS3600 - 200% was for Section 5, Fire enginesring design
and definiticn of colurnn in Clause 5.6.2 (b). The previous codes only considered
wall thickness for structural fire adequacy purposes. AS3600 - 2009, Clause 5.7.2
for structural adequacy under fire conditions is based on the lower tier method of
Eurocode EC2 which currently requires an engineer to consider the applied loads

Commercialin-Confidence . Foge 11
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and slenderness In addition to wall thickness, This very approximate method of
Table 5.7.2 of AS3800 may not be considered appropriate; in fact, not applicable for,
particularly lightly loaded members with high slenderness and increased load
eccenkricities.  AS3600 - 2009, Clause 5.2 offers Eurocode's EC? more refined
solutions far higher tier design methodolagy.

28, A higher tier design offered in Eurocode EC2 consists of the Zone Methad which is
adopted by the Dincel Design Tool (refer Dincel Structural Enginsering Deslgn
Manual, Clauses 35-3.2.1.2 and 35-3.2.4). For structural adequacy purposas this
higher tier method requires consideration of applied loads, slendermess ratio,
applied load eccantricity for first order and allowance for geometrical imperfections
and concrete’s compressive strength,  (Refer water/cement ratic requirement of
Eurocods EC2 in [tem ¥ of this repart).

29 Any structure under fire loads shall be more critical than when subjected to axial
gravity loads anly, It is therefore acceptable for an Australian engineer to adopt the
use of Eurocode ECZ in lieu of AS3600 - 2009, Section 11 strength design without
fire as well. I have reviewed the Dincel Structural Engineering Manual which
includes the Dincal Dasign Tool incorporating the use of Eurccode EC2 for walls and
klade columns.

DINCEL WALL COMPLIANCE WITH THE "DEEMED TO SATISFY" DEFINITION OF
THE BCA

30, Tha structural engineering certification issued at the baginning of this report states
Lhat the Dincel Wall complies with the BCA, Volume 1, Specification A 2.3 {2) (d) (i)
"deamed to satisfy” definition.

31. For the benefit of non-technical or less experienced engineers, Dincel Construction
Systen has requested a further explanation of whether the Dincel Wall cemplies
with the "deemed to satisfy” definition of the Building Code of Australia (BCA).

32.This explanation is required so that the desion engineer understands that Dincel
Wall is no different from conventional cancrete walls defined 1 structural
enginearing codes,

Commercigl-in-Confidence Foge 12
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33.The Building Code of Australia’s (BCA) approval methods for concrele walls are as
follows:

(i) Compliance with the “deemed to satisfy™ condition of the BCA which is
Specilication A 2.3 (2) (d) (i), or

(ii) An alterrative solution in accordance with BCA Part AD.10. For the purposes of
structural engineering, the altermative solution must demonstrate that It is at least
the equivalent of the "deemed to satisfy” provisions. This therefore requires an
alternative solution to demonstrate by the method of testing as shown in AS3600
= 2009, Appendix B [Clause B 2.3}, l.e. the test laad shall simulate 100% of the
design loads,

34. The only difference between a Dincel Wall/blade column and a conventional wall Iz
the presance of a permanent polymer membrane. The following comments weuld
therefore be ralevant;

. The BCA Specificatien C 1,10, Fire Hazard Properties, Clause 4 reguires that wall
liners (i.e. Dincel’s polymer formwaork) comply with Table 3 and Clause 4 (c) of
specification CL.10. The Dincel Construction System provides a test report from
CSIRO, shown in its Compliance Manual, demonstrating that the Dincel palymer
can be used under any fire condition without protection.

#*  The Dincel Structural Engineering Design Manual, Clause 35-3.2.3, Polymer
Relnforced Design clearly states that the permanent polymer formwork is not
included in any strength design or for fire design purposes. If the Dincel polymer
is stripped, the remaining component is concrete with ar without reinforcemeant.
Therefore, the designer can ignore the presence of the Dincel permanent polymer
for axial, flexural or shear (see Structural Englneering Design Manual, Clause 35-
3.2.3) strength purposes; however the wateraraefing quality verified by the CSIRD
tests can be utilised to assist the durability Sectlon 4 of AS3600 - 2009,

Lommercial-in-Confidence : Faga 17
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«  The prototypes tested throughout the evolution of structural concrets to develop
the reinforced or unreinforced concrete science of today consisted only of elther
plain  concrete, or reinforced concrete consisting of steel bars. If steel
reinforcement bars are used, they must have adeguate concrete cover to suit the
exposure conditions for durability. AS3600, Clause 4.10.3.7 and 14.2 reguire
prescribed concrete cowver Lo any steel reinforcement or metallic embedded
component bullt into the concrete for durability purposes, since AS3600 does nat
consider membrane systems cr even galvanising to avoid its concrete caver
reguirement, The stesl bars or metallic compenents will always have a minimum
of 20 mm of concrete caver, even though the Dincel polymer and joints offer a
waterprool membrane at each face of the wall. Polymers, unlike metals, do not
require any concrebe cover for cormosion protection. Therefore, there is no lssue as
to why Dincel Wall cannot be treated the same as the prototype forms on Lhe basis

af conventional concrete walls.

* During & fire event, the additional concrete spalling because of the expansion of
steel barsfembedded metallic components without adeguate concrete cover in a
concrete wall/blade column, particularly under compression, can lead bo premature
structural slenderness failure depending on the applied load level. As a result,
ASIGE00, Section 5 requires a minimum concrete cover to control concrete spalling
undar fire conditions. Therefare, the designer should ensure that the concrete
cover to the steel bars/metallic compaonents is in accordance with AS3E00 - 2009,
Section 5.

35, As a result and as confirmed in this report, Dincel Wall can be engineered Lo comply
with AS3600, ACI and Eurocode EC2. The prototypes which formed the basis of
enginearing codes such as ACI and Furocode EC2 are identical with Dincel Wall with
the exception of the parmanent palymer formwork. Design engineers can therefore
consider tha presence of the waterproof Gincel polymer as permanent formwark
which improves the curing of the concrete and eliminates the durability concern of
plain or reinforced concrete, offering longer life sustainable structures.

36. A design that is complaint with AS3600 means that it is in compliance with the
“deemed to satisfy” condition of the BCA, Volurne 1, Specification A 2.3 {d) (ii). It is

Lomrsrciak-in-Coanfidence Page 14
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therefore clear that Dincel Wall with ar without reinforcement can be engineered o
comply with ACI or Eurocode ar AS3600, and hence complies with the "deemed to
satisfy” definition of the BCA.

CONCLUSION

37.1 agree with the engineering methodology presented in the Dincel Structural
Enginearing Manual as being technically sound and appropriate for use by Australian
ENgINesrs,

|.LI- Y AE A ﬂ'.,_'r i J-_Fff___

MARE A BRADFORD
BSC BE PhD DEc FTSE FISruclE FIEAUSL st MASCE
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Employment Experience

2011- Australian Laureate Fellow
The University of Mew Scuth Wales
2010 Dean, Faculty of Engineering and Information Technology

University of Technology, Sydney

OS2 Federation Fellow

2002 =2004 Australian Professorial Fellow
The Universily of Mew South Wales

199%- Professor of Civil Engineering
The University of MNew South Wales
19921998 Associale Professor in Civil Engineering

The Liniversily of Mew South Wales

1986-1992 Leclurer / Senior Lecturer in Civil Enginecring
The University of MNew South Wales

1985 Postdoctoral Fellow
Lniversity of Warwick, UK

1984 Postdoctoral Fellow
University of Sydney

1983 Engineer
Whalohan Grill and Partners, Sydney

Profile

Scfentfa Profossor Mark Bradiord is Director of Research and the Faunding Director of the
Centre fou Infrastuciure Engneering and Salety and Professor of Civil Engineerdng 2t The
Liiversity of Mew South Wales

His research areas are in structural engineering, primarily in steel structures, compasite
steel-concrele siruciures and in numerical applications. He was awarded in 20614 a highly
prestigious Federation Fellowship by the Australian Government to undertake research m
the general area of fire loading on enginesring structures, and in 2010 an equally
prostigious Australian Laureate Fellowship 1o lead a research beam in sustainable framed
building design. He is the only structural enginesr to hold either a Federation or Laureate
Fellowship, and was the first civil engineer to held an Australian Prafessarial Fellowshin
when awarded in 2001, Also In 2004, The Univarsity of New South Wales conferred its
“Scientia” title on Professor Bradford; a title awarded by the university after international
peer evaluation for its pre-eminent prolessorial scholars,
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Frolessor Bradford’s work has had significant impact, both internationally and nationally,
O a membership thal exceeds 145,000, Prodfessor Bradford is only the second Australian
Distinguished Member of the American Society of Civil Engineers in its over 160 year
history, He serves on the editorial board of a dozen International journals, and on lour
Standards Austrzlia committees in the areas of structural engineering and metallurpy, He is
the authar of & number of books in steel and composite stiuctures which ane used around
the wiorlel. Professor Bradford has also presented many seminars, keynole and invited talls
at international symposia and rescarch institutions and was Fngineess Australia’s Cminens
Speaker in 2013, He has exlensive experience as-a consultant in many aspects of structural
engineering, and particalarly in providing expert opinion in cases of litigation.
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«  Deputy Chair, Mational Committer for Mechanical and Fngineering Sciences, Australian

Academy of Science (2012-)

Editorial & Advisory Boards

o iniernabional Journal for Nomerdcal Methods in Engineering
«  Computers and Stroctures

«  Thin-Walied Struchures

« Internabional Journal for Structural Stability and Dynamics

»  Erginesring SirLciunes

« Advancos in Structural Enginecring

«  Structures; Insutution of Stroctural Engineers

«  Sleel and Compasite Structires

+  Mnieraction and Mulftscale Mechianics

« Awustratian fournal of Structural Engineeting

Tk 1810 676 948 Fuoc 1800 241 387 Email grponafeds unaw, sy, 5 Page 3 of 4
Exnert =.':I;'.-:nnn Serices 5 a business grogp o LIKGW Gliobal Fiy Limiled O of Wark Bradiooe
PAGE 21 /22

DINCEL CONSTRUCTION SYSTEM PTY LTD ABN. 78 083 839 614

101 QUARRY ROAD, ERSKINE PARK, NSW 2759, AUSTRALIA Eg D | N E E |_

TEL: +61 2 9670 1633 FAX: +61 2 9670 6744
EMAIL: CONSTRUCTION@DINCEL.COM.AU WWW.DINCEL.COM.AU

STRUCTURAL WALLING




«  Electmonic Jonmmal of Structura! Foglneening
«  Advanced Sleel Structures
= Ingtitution of Engineers, Singapore (Journal A)

Ted *&I0E7E 945 |'-:|:11-HIJ-:."2|1_1_EET -Hu'l: wxperisEes unsw adu.au I-'-':gr: Aoid
Expperl Opinton Services e 8 businoess groop af UNSW Siabal Py Lieded G if Mark Bradiced

PAGE 22 /22

DINCEL CONSTRUCTION SYSTEM PTY LTD ABN. 78 083 839 614

101 QUARRY ROAD, ERSKINE PARK, NSW 2759, AUSTRALIA Eg D | N E E |_

TEL: +61 2 9670 1633 FAX: +61 2 9670 6744
EMAIL: CONSTRUCTION@DINCEL.COM.AU WWW.DINCEL.COM.AU

STRUCTURAL WALLING




