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Appraisal

Firth RibRaft Floor System

This Appraisal relates to cerlain uses of (he Firth RibRaft floor system (“the
system”) that do not require specilic design,  Firth Industnes Ltd supply
some of the components of the system, including the concrete, and provide
design and instillation information for use by others. No specialist
building skills are nucessary o design and install the system

The system has been appraised for use as a remforced concrete slab-an-
ground floor construction for domestic or residintial buildings covered by
the scope of NZS 3604:1999 "Timber Framed Buildings" The use of the
system must alsi meel the limitations specified in Clause 3 “Scope” of
Section | of the Firth RibRaft Floor System Manwal, May 2000 (referred to
as the RibRaft Manual)

The Appraisal covers standard non-specific design and construction details

for the system when the supporting ground;

8) meets the requirements of the definition of good ground as given in
NZS 3604:1999 except that the minimum ultimate bearmg capacity shall
be ag stipulated in the RibRaft Manual;

b) isnot damp as defined in Clause 3.5 of Section | of the RibRaft Manual,

Building Regulations

New Zealand Bullding Code (NZBC)

In the apinion of Opus International Consultants (Opus), when the system
15 used in accordance with the conditions of this Appraisal, the relevant
provisions ol lhe following NZBC clauses will be met Bl Structure, B2
Durability. B2 External Moisture.

Opus (nfernationel Consullants Limiteg Hutt Park Road Tefepliune +84 4 587 U600
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APPRAISAL

Firth RibRaft Floor System

Product Information
Gengral

The system &8 & réinforced concrete waffle it groommd
ooy slab system There are muny ways the system can
be mpginewred and constrocted However, only oné
nonsspeafic design s covered by this Apprasal

Thir non-specific detail consists of an 85mn thick top
alab supported by 4 grid of ribs normally 100 mm wide
aba maximum spacing of 12000un x 1200mm centres,
The aversll depth s 305oun Edge beéams ond ribs
under |padbearing walle are 300mm wide to provide
for the extra Joad carned by these members
Congtruction ¢ directly on levelled ground covered
with & DPM (duamp prool membrans),

Folystyrene wallle pods 1100mum square and 220imm
thick are placed divectly om levelled ground These are
arranged insuch a'way that s reintorced conerete flowr
slab with 2 grid sl remforced concrete ribe and edge
beamy |5 farmed when conerete 18 placed ante them
Pods may be eul o suitspecific layout architectuse und
alén b accommodate servicts

Rewntorcmy steel consmsts of steel mesh m the twop slab
with. reinforcing bars i the ribs and edge beams
Sperifically designed spacers are used to position the
polystyrene pods and  the #db and edge beam
remioreing sieel bars in 3 sooure matner uniil fhe
concrete is placed The remforcmg mesl) Is hild in
place by nwesh chaiis.

Tlhere are fwe Firth conorete prodicts that can be used
I Fline systerm

¢ Raftrdy is b 20 MPa Blmm <lump structural oy
avallsble n edther & 13num or more ssaally 2 19mm
nomunal aggregate size. This mux 1s normally placed
in the floar saight from the concrete truck shoie
and if necessary by wheel barrow over planks sef
up ovir the pads

¢ Bafbnix Pump b5 2 20 MPa 10 slump pug
ridx available In edther 2 13min of tore commonly
i 19mm nomumal aggregate siee The selectiom ol
aggregale size may be determined elther by the
capahility of the avalable comerete pump or by the
cemetile placer's prefecamee

Croovgritiomal imber or stee] lanmwirk is useld b form
the edge of the slab.  Specific shear keys provide
veststance (o honizontal loads (earthoueke or wind).

Tn westst (nstallers, Fieth Medisioy s o optionnl
instructiomtl wideo thrl shiee the besics of tnstalling the

syntam),

Supply [remove, replace or add |

The components ol the system are only available
fhwough: Firth  [ndusiries, distributors  of  Firth
Industries and 1 [registered| mstallers of the system.
The components are designed o ensure that the system
s constructed in the correst mammer by only allowing
are method of constructin, These campuomients an

Raftnix and Raftmic Puonp eonorete
Polystyrene RibRaft walfle pods
RibRaft nb and edge heam spacers
Polystyrene RibRaft shear key supports

Oiher necessary components of the system available
from: general building material suppliers are:

Rimndorcing sieel 2[(Grade 430 and Grade 300 s
applicable] complying with NZ§5 3402:1989
“Steel Bars for the Reinforcement of Concrete”)

865 Reinfurcing mesh complying with NZ5342%19/5
"Weldexd Fabrle of Drawn Steel Wi for
Conerety Refnlorcement”

Mesh chairs {20mm),

Saml complying with the requirements of Section 7 of
INZS FalM1uay, _

Damp proof membrane (DPM) camplying with the
requiremunt= of Seetion 7 of NZS 36041960

Handling and Storage

Mo specific precadbtons arg required wilh respect to
handling or storage of the RIbRaft components.

Design Information
Genaral

Standard designs (v construction thar fall within the
seape of thie appraal e provided m the RiERah
Manual

B1 Structure

The zsu:m when wzed and installed In accordance
wilh the designz i the RibRaf Manoeal, will meet the
ts of the New Zealand Building Cade
clavses B131, P33, amd B134 for 8133 (), (b}, (D,
() (B), (). () (p) and (q) i¢ for loads arising from
gravity, ecarthquake, spow, wind, human fmpact,
differentizl movernent. influsnces of  noresiructural
elernents and contents; and creep and shrinkage.

B2 Durability

The spatem will meet the provisions ol the New
Zealand Building Code clause B23.1(a) provided the
goncrete  constriction  conforms to NZS 310919497
" Conuzete Construction”. The RibRatt Manual provides
specifit instrielims it iz regard and floor slabs
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APPRAISAL

Firth RibRafl Floor Syster

wstalled in acctrdance with Hinge instiuctions will
comply with that standard

The system does not require malntenance o ensure
angoing compllance with the dumbllity: requiraments
af the building rode, However, in common with all
conerele slab-on-ground construction. praperty owners
should ensore that large yrees are kept sufficiently far
away from the edie of the slab as o prevent the tree
rots. fromr disturbing the soal moisturo ronditions
under the slab As a guide, lees should be wa far from
the edge of the slab fs they ave tall when Rully grown
The property owaer shall also ensure that the ground
Iovel around the system & maintained so that il is
niever befow the botlom of the system  Thes mn be
ansured by paving or landscapmg arovmd the botlding.

E2 External Molstiire

The constuchion  defails follow  the praclice of
MNAS IS with respect to ensurng  against
danage to building components as a result of external
mitisture entering Hurough the conertle slib, and mee!
the requivements of (e Mow Zealand Buiiding Code
eliuse E233

The tmashed fioor level ol the system above the ground
level must meet the requirements of NZ5 3604:1994,
These nre waglly et by the standard conshaction
detalls, but property owmers musl enswre  fhat
subsequent Lindscaping does not comipromise thess

clearances

Installation

[rstallation of the svetem must be as detalled in Section
2 ot the RibRaf Manual The special nib and edge beam
spacers provide for remforang steel to be retained m
the romect postoms The steel bars {hen provide
wulﬁl:t to hold the watfle pade in place while concrete

In pliced

It i very unportant thut the sand bed is ‘accurately
lovelled, as this establishes the height of the pods and
thee comerete cover to the Temforming mesh

All shear keys musl be poured an top of Firth's 100
mim thick pelystyrens Shear Keys Supports,

Basis of Appraisal

Structural caleolations were comied ol by Opus
International Consultants Ltd [oadings were derived
irom MZS 4203:1992 "General gteuctural desipgn and
design loadings for buildings” and conorete materials
properties from NZS 31011995 "Conerete Stroctores
Stundiard”

The capacity of the RibRalt system W withatand dead,
live dnd bracing load condilions wis estahlished nsing
a Microstran analysts of the slab, where the slab is

supperivd along lnes of ribs and edge beams on a
number of elastic springs representing the stiffness of
the eoll Values of soll stiffness for different sale
bearing  capacily  soils  swere  determitmd  from
Stockwell's corrilation of safe bearmy capacity with
Scald penetromeler readings, and derivation of sall
elastic stiffness fvom Scala penétrameter readings by a
combimation of Stockwell (1977) and Bowles [1988)

The somstricton requirements of NZS 31LAMWS were
used Lo establish the durability of the system. The
design of the system lo withstand inputs from braciog
panely lias been based om & comparison with the
fandations i NZS 3604:1999 and NZS 42290994
“Concrete Masonry Buildings not Requming Specific
Design”

The constroction duldils W ensure complizuce will
respect lo exlemal moistare were compared il
Acceptable Solution B2/ AS1 Sectinn 4.2

Other Investigatians

Opos International. Consultants have viewed alle
installations that dempnstrate the workability and
prachcality ol the system Opus  International
Consultunts also exwmned the tactory production of
the components and ongalng qualily assurance, The
manulacture of the canrrete, which is to NES 3104159
"Concrete Troduction - High Grade and Specil Gride”

has heen exasmined by Opus Internativnal Consultants

Az ar April 2000, there had been at least 1500 buildings
built using the system Mo problems had been
encountered In the construction or performance ol
these floors,

Sources of Information

WES 31011995 “Concrute Structures Standard”
NZ5 31041991 “Congrete Production - High Grade
wmid Speciat Grade®

3 [NEZSH042008 “Specification for Cancrete Production”|

WAS 091997 "Conciete Constrodon”

4. [NZS 330219859 "Steel Bare for the Remfarcesient of

Caricrate”]

4. |WNES 33231975 “Welded Fabric of Drawn Stecl Wire

tor Conerete Remforcement” |

4 |AS/NZS 4671 “Steel Be-mitormms Materials”|

NZS 3604:1999 'Timber Framed Buildings’
MNZS 4203:1992 "General structural design ani design
loadings fur bulldings"
NZS4220:1990 "Conerete  Masonry  Bulldings ot
Requiting Specific Desigri™
Farth RibRatt Floor Svstem Marsual, May 2000
The Building Regulations 1992,
Mew Zealand Bullding Code Handbook and Approved
Documents, Bullding Industry Aulhoity, 1992
Joseph Bawles, Test book: "Foundation Amalysis And
Design 1958
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APPRAISAL

Firlh RibRafl Floor Sysiem

M | Stockwell, paper: "Determunavon OF Allvwabite

Bearing Tressure Under Somall Strocnures N2

Conditions of Appraisal

The Appraisal will temain valid
subject to the following:

| The product continues (o comply
with the masufacturing
specification and Quality
ingasures of Frth Industries Lid,
These specifications and quality
ASSUrANCe MEAsures dre us
viewed and approved by Opus
[nternational Consuliants.

Bai

The system complies with the
condians of this Apprasal and
with the RibRaft Manual

3. Finth Iocdustries Lid contimues (o
htve the product reviewed by
Opus Tnternations) Consultunts
every twi years from the date of
Issue

A4 The overall quality and expected
performance of the product |
mainiained Finh Industries Lid
shall notify Opus Intermations|
Consullants of any changes in
specification of qualily sssurance
measures prior to them coming
into effect

enginecring 15977

Upus International Consultants is satisfied that
the calculations, documentation and
performance in use show the Firth RibRaft
Floog System is fit for the purpose for which it
has heen appraised,

Aprpraizal Manager

for Chprus Internationdl Consultants | td
Dale:  May 2000

Appraisal revieed in Maveh 2005
to remove any reference o HI Energy Efficiency

Enguiries abioyt the cureen | st tus or
teelmical nspects of his Appraisal should
be made for

Central Lathovitories

Chprais Preteriatioma ] Copsultants Lid
PO Box 30 845

Lower Hutf

Phome: (04) 387 0600

Fax: (U4) 587 0604

E-tnail central lab@opus.cons

Weli sife svwounopus,.co.ne

Enguiries about the Firth RibRufi
Floor System should be made to:
Firth Inndustries Lid

PO Box 49 904

Newmiarket

Anecklond

Wew Zealand

PPl 0800 BUD 576

Fax 0800 800 530

E-snail: info@firthconz

Webr site unere firth.co.nz

The opinions expressed in this Appraisal relating to compliance with the New Zealand Bullding Code are
In respect of the New Zealand Bullding Code in force at the date of issue of this Appraisal,

Appraisal; Firth RibRal Fieae Syalen)  May 2000 (Reviesd Markh 2005)
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