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DEPARTMENT OF WORKS, QUEENSLAND
EXECUTIVE BUILDING, 100 GEORGE STREET, BRISBANE

POSTAL ADDRESS: GP.O. BOX 2457, BRISBAME 4001
TELEPHONE: 224 0515 TELEX: QWORKBMN AA 41506

IN REPLY PLEASE GIVE OUR REFERENCE:
REFERENCE:

REFER TO:

oare. 12th December, 1977.

Dear =ir,

Re: QLD INSTITUTE OF MEDICAL REGEARCH
ATR CONDITIONING & MECHANICAL SERVICES

Enclosed herewith is omne (1) copy of #ddendum No. 1
for the above project.

Please insert the Addendum into the Tender Documents and
state in your tender that the tender makes the necessary
allowance for this advice.

Ilease acknowledge receipt of thiw/Addendum by returning the
enclosed duplicate letter with/&i ure and date.

Yours faithfully,

W) o pocialons <§Q§£§ZQ
DIRECTOR OF WORKS
IND UUDER CECRETARY

Sz df%/f
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ROYAL BRISBANE HOSPITAL

PLACE: 5 6 00 66000 E6 6 BC OOS OO0 68 ECOE HL TS &OE VDS ONOOOY NGB OO0 60000 0ED OO PO OESE SO

QUEENSIAND INSTITUTE OF MEDICAL RESEARCH

BUILDING: © 0 caL 0 % &O0ECGBO6 GGV OO I CE OB O0ECODHELOEOOEOHOH 0006006000600 ¢ Q0606 0EC S

AIR CONDITIONING AND MECHANICAL SERVICES

WORK: © 6 ® 60 68 ¢9C68 Q6 60600600 OCGC BO6 008 6E0HODS G006 e OO0 HSE 880 0HLEOIVSEOG00 0SS

ADDENDUM NO. 1

|
|
] .
ADD to Clause 13,0 ~ (Arrangement of Microscope Cooling Unit Piping) -

the following ==

Within the Main Air-conditioning plantroom provide, for the main cold
water and the microscope cooling water circuits, In-line water filter
assemblies complete with the following :-

(i) Isolating valves to isolate the filter body (before changing
the filter medial-

(ii) Pressure tappings on the inlet side of the filter body (for
test purposesl.

(iii) Red lined pressure gauges on the outlet side of the filter
body (to indicate the need to change the filter medial.

Water filters shall be specially-selected to suit the media they work
in and filter bodies shall bee in-line type with chrome plated

finish,.

The performance shall be as—Stzted below :-

Mains Cold Water @
Filtration ‘ @B Microns

Capacity 3 litres/minute
Pressure dg @ - 21 kPa

Microscop ing Water

Filtr@ - 6 Microns
Capacity - 3 litres/minute

Firm.o.t'.0!'00.0‘.9'0'.QA-CIOIOCOQOOQOOCCCOQQ

AddreSSoqooQooulotoocool'..llcclnt-l.ol‘ecs.oc

0@ 0C 0Q6C00GCOOC0QOCEOD0GECRCIOLEOOOOE0NOE60EAE OO0 B DO
Signature,httﬁitoQl..‘...o.'l!.!.".'..t...%‘.

Date‘ol.cn00.'0-.looo.coi".tv'toc.ln..'cec..o

witneSSo-0ctcolnl‘.couuﬂ-!u.oceo‘cnc‘o.olot
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m
ERGINUERTNG BRANCH

The Director of Contracts,
Department of Weorks,
Executive BULjdx“}?

100 George Street,
BRISBANE. 4000,

QUOTATION TORM - NOMINA@ﬁD SUB--CONTRACT ™0 EUILDTQ@
' ccncqggggg P 780/77 -
Accompanying SPECIFICATION NO. P

00 ¢ 6 00O S0 000 O6NAD G L T

'Sir,

¥/We  ..CARRIER AIR GOND] II.DMNQ PTY LIMITEDe oy e vness

'(ﬁ\ do hereby gquote to perform as nin a?? Su
| e

the Works for fﬂri CQF{LITEOM TRG AND M h

ub~Contractor
TTCES INSTALLATION

@ 6 0 ¢ €O OB OGODHOOE 0 EOH VO OO0 Lo C Y € 0 & 9 B O OO 06O 8 OQ VOB

a«{JROYnL BRTSBANE HOSPITAL +~ QUEBNSLAND " OF MEELCAL MLSW\RCH ‘
agreeably to the Plans and S !!atlon and subject to

the Conditions of %uoflng c1al Conditions of Sub-

contract attached heicto,
coooseedBERTY, EIGHT  THOUZA

6 6 & f 060 6O QL HO GBS a0 o pah

‘Lne Sum Of ¢ 8 008 Cer 080000 U

T HUNDREQ ANQ [ THIBTY. FQUR DOLLARS .ONLY.

Total amount of Quotafidon ¢ 3BuBdelDieeeecvceonononocss 7

and to comnence 6h3§§frk within (14 days unless otherwise ré

stated) cecoeeofhbvoes

and complete
k(é\ : Contract ti

® & ¢ 0 0 0 Q@ C 0D E O O P O& LU O OO DOE R NCOE OO GO0 N O

he same in accordance with the Building
;ated herein. |

- The n er of wx/our Workers' Compensation policy
is ..u..@¥¥?o..,o, and the premium has/has=ses bescn paic
for the current year. |

Dated this MWWIH$UH..(..«.. daJ of .QQE@@J1,,5k19,T7 i
| i o C hdmbadd &

Signature of Quoter: .. cecrmine

Witness: . %§§§¥Q§§E§§ >N o e s ;
F

Note: When the Quotation is in the name of a firm, the
names in full of each member and their and each

of their resc octlvp addresses must be given
(Condltlon _,) ‘

P.OGOQB..OOanbo&@’b).ol@ﬁ'oﬂ&,."(0.!.09090'0006..0&00‘&’0
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CABLES: “MANUWETHER" BRISBANE
TELEPHONE: 391-4011%

| ; Carrler Air Conditi Pty. Limit d
" ioning Pty. Limited %"
oF . (INCORPORATED IN NEW SOUTH WALES) SYDNEY

QUEENSLAND PORT MORESBY
Ploase addross 286 ANNERLEY ROAD,WOOLLOONG‘ABBA,QUEENSLAND, 4102

al e ondance HEAD OFFICE: SEVEN HILLS ROAD, SEVEN HILLS, N.S.W. "

Our Ref. DKS:JBH  78B-014 o ‘ '

Your Ref. Spec. No. P780/77 . 19th December, 1977

The Director of Contracts,
Department of Works,
Executive Building,

100 George Street,

‘('\ BRISBANE ¢ e eeooseeses.4000. <:;5;)
Dear Sir,
Subject : Tender for Spec1flcatlon No q;%;;%

Thank you for your invitation to ten the supply, installation,
testing and maintenance of Air Ccnd ing, Mechanical Ventilation

& Services for the proposed Ele oscope Rooms and the Standby
Generator Room of the Queensland tl ute of Medlcal Research

Building at the Royal BrlsbaneQ§2i3j 1.
This tender is generally ccordance with your Specification No.

p780/77 and accompanyin Nos. P6849 to 51 inclusive.
The equipment involved. is mo
Technical Data attathe

WORK_BY OTHERS.

, fully described in the Schedule of

3.00 on Page 1 of the Specification are noted,
has been made in our tender for the stated work
ied out by others at no cost to the Air Conditioning

Ci? The contents
and no allowa
which. will be ca
Contractor.

RELATIONSHIP TO BUILDER.

It is agreed that our Company become a Nominated Sub-Contractor to
the Main Contractor, whose name is unknown at the dale of tender,
provided that we can reach agreement on any conditions forming part
of the Sub-Contract Document that may be prepared for our acceptance

RISE & FALL ADJUSTMENT.

The Rise and Fall conditions in the Specification are generally
acceptable to us, and our tender is aibmitted subject to adJUStment
A completed Schedule 'R' form based on $141.20 per week is attached.

/2
AIR CONDITIONING , HEATING N ERIAE R A A
22033R RTI Documents - Specification 6502 - Page 5




Dept. OF Uerks - 2 - 19th December, 1977

TIME FOR COMPLETION & LIQUIDATED DBNA.G.E.S,-

It is noted thatthe Main Contract completion time is not nominated,
and that no mention is made of Liquidated Damages in the‘SpeciFication.

We are confident that our Company can shedule the work and co- ordinate
our activities with those of the Main Contractor to complete the

work within the agreed time, provided that fair and reasonable access
was available to the required areas of the site as the installation
proceeds. Provided also that. a reascnable period was available betwen
the acceptance date of our tender and the required completion date and
subject to eguipment and material availability during the fabrication
and erection periods.

It is also agreed that Liquidated Damages be passed on to us, if thise
form part of the agreement with the Main Contractor, and in the evant
of our failure to complete the work within the agreed time, provided
also that delays, if any, are caused solely and dlreetly by us, and
not for reasons beyond our control, and that ivalent damages are
also applied to the Main Contraotor in the F{ggézﬁlace

CONDITIONS OF CONTRACT AND TERMS OF PAYM%%iE;Z?

Except as varied hereln, we accept th d Conditions of Contract
and Terms of Payment in lieu of ell c shoun on the rear of our
quotation form. ‘

However, we would prefer to be '- are’ hundred percent of progeess
payments, and in lieu of any r ion monies, would submit an
irrevocable Banker's Guarante \the amount of the specified
retention fund. This guaz
Principal or Head Contr and would remain in force until the
end of the warranty periquy/ hat full payment of the contract sum
~can be made to us at _the date of practical completion. e also elect
to provide a simil nker's Guarantee in lieu of any security
deposit that may reguired. '

‘OVERTIME,

all work to be carried out only during normal
working hours\SShould additional overtime be specifically requested,
other than that wbrked by the Air Conditioning Contrctor of his own
accord, then the extra expense for this ouertlme shall be paid for
by the party requesting it.-

Allowance i

CONCLUSTON.,

We hope that the information contained herein is sufficient to enable
you to adequately assess this tender, but should any further detalls
be required, please do not hesitate to contact the uwriter.

In the meantime, you may be assured of our continued interest and
service, and we now look forward to receipt of your furterh instructions.

Yours faithfully,
CARRIER AJR CONRITIONING PTY LIMITED.

Salee M'Jnager ~ Centraetinq Division, /{ Sl oslile c:)£ @4 ])h/ a 7% d’é}/
22033R RTI Documents - Specification 6502 - Page 6




NOTES ON SPECIFICATION.

1. When the Air Conditioning & Ventilation Services to be installed
in accordance with this Contract have been designed and specified
by others, this Contractor will guarantee the capacity and
performance of individual items of plant and equipment to be as
specified and that installation. and worimanship is in accordance
with the Specification but will not guarantee the overall system
performance and design or resultant levels of noise and vibration.

However, should our tender be favourably considered, we would
carry out detailed design and noise calculations, after being
avarded the contract, and before accepting any responsibility for
performance of the overall system,

the end of the
he plant room and

2. We will connect to the existing 1" va /
supply and return chilled water heade c
doid inconuenience to

provide new spare 1" valves. This [R5

staff and animal rooms which would -‘@}' the plant was shut
doun and the system drained so conneotlons could be
made as indicated on the dr iﬁggiip

3. e have not allowed For,aggggézy ater troughin the dark room.

We understand that this i ided by the builders.

4, We have allowed a M
unit filter.

ix, filtrometer onthe air conditioning

5. Water filters g dark room unit are plastic bodied not
chrome plated

22033R RTI Documents - Specification 6502 - Page 7




AIR CAONDITIONING AND
MECHANICAL CONTRACTORS
FEDERATION

A

- UUEEN‘ZU\ND

'R

Subject to confirmation
before acceptance of order - per

CONDITIONINA e A TENM

TELEX: AA42181
TELEPHONE: 391-4011*

BRANCHES AT
MELBOURNE

Carrlei Air Conditioning Pty. Lzmlted SEve LS

SYDNEY
(INCORPORATED IN NEW SOUTH WALES) PORT MORESBY -
DARWIN
AMNERLEY ROAD, WOOLLOONGABBA, QUEENSLAND, 4102 PERTH
CANBERRA

HEAD OFFICE: SEVEN HILLS ROAD, SEVEN HILLS, N.SW. TOWNSVILLE

DKS : JBH : Estimate No. 78B-014

TO The Director of Contracts,
Department of Works,
100 George Street,
BRISBANE, . .4000.

ON BEHALF OF 7
Q'ld Institute of Mecidal Research
Royal Brisbane Hospital.

: QUOTATION @ecember, 1977
Subject to the Conditions printed on back hereof, unles ifically stated to the contrary,

and in accordance with the accompanying specmcatl%

For the supply, installgg;ghgaéesting and maintenance

of Air Conditioning, M 1 Ventilation & Services
for the proposed Elpct roscope Rooms and the Standby
Generator Room of / Queerfsland Institute of Medical
Research Buildind‘at/the-Royal Brisbane Hospital, ;
generally in accordafce with Spec. No. p780/77,

accompanying nggézgs and as per the attached proposal......% 38 834 UD

PRICE NETT EXCLUDING SALES TAX..

Carrier Air Condjtioning, Pty. Limited

(=3~ =0 s I BN A A s I N AN B
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SPECIFTCATION

APPENDIY.  (SUB-CONTRACT)

This Appendix forms part of the Specification.
PIACE: . JROYAL PRISBANE HOSPITAL

© en o 8 o 0@

® ¢ 00 e f O D RO GG S OO GOSN PO LB O F TP B OO SO E DO U L O B

' BUILDING: QDE}'J‘I‘)LAL\TD INSTITUTE OF METICAL RESEARCH

O & 6 5 S D F T EE e U GO UE G OE S DO C DO TS BSOS TSSO B0 DS e D T B

WORK: .. AIR_CONDITIONING AMD MECHANICAL SERVICES INSTALLATION

1. WARRANTY
Works for which Period of Percentage of Sub-Contracti
a warranty is Varranty value as socur1t3 for
required ‘ Warranty
Q I M.R. ~ Adr Condit- 12 Months 5
ioning and Mechanical
Services Installation : . : -

® © 2 6 9 06 00 B @ & B 066 8BS D T e L O G ¥ & T

- Reference also to Clause S15 of Special Coxditions of
Contract (Building).

2. The Sub~Contractor is to carry out the following worko.—
(a) A Service Visit every ...}... months (Clause DI
(b) A Filter Cleaning Service every cevdeews months.

3. The Sub-~-Contractor to provide skilled operators for . Jil.. "
days (Clause ).

~ Sub~-Contractor to complete:-
4, BERVICE VISITS

(a) The sum of $.£99., has been allowed in the Total
Quotaiion Price for the above Services as follows:

Item No. _of Total Cost

Services of Itgg“m"

LA 40200

® et & o8 @ Q@ ¢ 9

e . oo
e 608 58 06 o & & o ©e e 0 o gouo-o.{o-c
Sum as alléggaign Total Quotation Price # [LOO

(i) Service
Visits

(ii) Filter
Cleaning

SRR I

s are not. o be undertaken directly by
ctor, the name and address ot the

oeal representative of the Sub-~ Conbra tor |
ated hereunder: v ‘

Na \”obomoc..’q-aouono..eot-.oe-o ¢ ‘
ST ’ ' . "

‘~U.'60.0500...0..0.‘.....0..

@ o0 oo @& G OB OO L O O E O LGS O S OO0 OO

&AHBIER AR GONDITIONlNG PTY. LIMITED

® 600060606 HL OO OO 0O6LOGSOGEOEDH6 D B O

Address26 Anncrley Rd., Woc.)ll.o?xlga!iba. (3 ¢4‘1,0_2. L

Ci;;%é““”’”“°
k:d o O 6 & 8 O 0 & 6 €
197¢ i

Date .munot\taoaaouveooco

Signature ...

Witness Fﬁ%?%..o‘ T e

22033R RTI Documents - Specification 6502 - Page 9



SCHEDULE T

T

This Schedule forms part:of the Speoification'

PLACE: ROYAL BRISBANE HOSITTAL

® 608 0@ O 6N OGO 0B T 0O OO EHEOOD ACEe O 0 V0L Ok O B EC O O0EC O D @

BUILDING:  QUEENSLAND 1IN STITUTE OF MEILC AL RESEARCH

© 6 00O 0B @0 OO0 O0bee P OO OO O OGO ECO QO 0L O L0060 0OCLBC O LG 6 06 & @

WO'RK . MR ‘C ONDITIONIHG AND MECHANICAL SERVICES INSTALLATION

GD.‘JQ“.‘D0,0GOM.96’0(4)0.0..I00000&0..O.Qll.‘.ﬂo..'..."‘

Schedule of amounts allowed for labour and materials.

This Schedule must be completed and the amounts shown may
be used for the calculation of preferences.

Gnods and | Work by

Materials | Contrastor | ovals
' NVl
- Queensland: \\\// | _
(a) Brisbane Statis- _ L : S
tical Division % /5}?77@ ’Z,Ql 4 Zé,/ 7Cf i

(b) Outside Brisbane
Statistical '
Division

~—

%X

| %4
g
Any place in Australf<;%§SZLA3§r_ S
r

- outside Queenslang\g

=

Any ‘place outsi
Australia. ,

N

435

— i ph el

Quotation Price ..

3883y

5

Fipm CARRIER MR COWDITIORING PTY. LIMITED

¢ 0 € 0O & R~ O 0B O O O 0 L GO T 00 e R OO OO LS b

Address - 26 Anncrley Rd., Woolloongabba, Q. 4102

@ © 0 6 ¢ 0@ 606 806 ¢ 0GB OO OO BOL O OB O OL

. ,‘..0.‘.#.. ...0.0 ® & @ a v ¢ ¢ & & O
Sighature ... .}4§ékﬁﬁio.c...a.,..

Date .evenneornech CAECIIA 0.t

22033R RTI Documents - Specification 6502 - Page 10




e | SCHEDULE IIT

! ( " This Schedule forms part of the Speci lCdthﬂ‘

=  pLACE: .. ROYAL DRISBAE HOSPJTAL

4 &6 6 B & B @ DO O BHE L IO BV G OLE O P OGO O 06 OO K G E O H OGO S S LOOE S g g

BUTILDING : QIHTI\TSLMJD INSTITUTE OF MEDICAL RESEARCH

..‘ﬁeQE(‘OGOBl!‘".n'.'boo’.ﬁ(‘l'n.......'l.'...lé

WORK/' © ATR CONLITIOWING AND MBCHANICAL SERVICES INSTALLATILON

* © ® b e YO DL BWMOE U OO UG O H 0 VL OB OO O CE DO O O T OD O OO E BL E O OO 6 DL O

/

i
i

NAMEu OF 5UB SUB-CON f LCTORS

o —

'Electrlcal Insnallatlon

© 6 6 06 60 @ OO B OO OB O D SO O O PO L O O U OO OO U B

e

onoa-.-ot.u‘noau-oooocoonooooo.ttn'

Ductwork Installation:
Insuiation Installation: C”¢ 041 /z4?Z°VCO

¢ € » 6 P O & O 006 0B O DO OO o ¢ U o o 6 o

-
Pipework Installation: ..cececococss 74! o......o....;.;,.

A.COU.StiCS Installation: -.noo.-.o@.o.o.oeo..ooo-oo-ono
Equipment Suppliers - i

el Al éom (s

\
".0.0..6.3.D..n‘ﬂﬁ...... ® 6 6 0 6 © o e ¢ ¢ @ © ¢ © 6 0 0 6 OO & O B S O & O &

Koo DS or (f@ T4

© @9 600006 60000600 00 060 06 ¢ 2

D . RicHilrtdy sond

® 8 © 060 00 0 e 0 ¢ oot o6 e B &

--aoo--ooooo..-ovooo.oo-oo.tob@'-

.Q.'.o.‘.ﬁ‘....i 0 ".,.l!.‘.".'..ﬂ....“0'...‘.'.."’..
_ froon w <§E§> '
AR INE TN - . |

Note: If Schéedule ITII is not completed and supplied
ation, the Quotation may be rejected.

CARRITR MR ACNTITIORIRG DTV, UWITED

Flrrﬂ: uon..noo-oooooeaoo-oocco-o.oooo

. . 7r f\ ans V“f")lr‘t '”'f( 1””\171 e’"\ 10 /(\ 4'(\"
| Addl"e__.f_')__%l 00..0-.00voou..co.toootooooo
@ 0 6 0 6 6 8 4 o6 O e & 0 0o o6 a e 0 B &

Signature: ...

Date: l.b..'.’D..v.-l.

Praiegp NP ve

wltrlos g%@h o%tnao.n.oocono

© @ 0 0 90 & O O O O

;CJ%?{--..---Q.

o
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R ,,w"\\ﬁ
‘ SCHEDULE 1V,
This Schedule forms nart of the Specificabion
S ' PLA CE o ROYAL BRISBANE HCSPITAL »
v BUTLDING : QUELNSLAND INSTITUTE OF MEPICAL RESEARCH
WORK . ATR CONITTIONIEG AND MECHANICAL SERV ICES INSTALLATION

PRICING SCHE
(Refer to Exten%: of Work for FULl Da%crlptlon)

....5..58.;

1. Supply and installation of A/C System 4
: o Cupboard
¥ 21' " " " " u-me po ar 30 e e o olo 0?7- ‘e
3, " N oo n  Stairwell Press. & 5,303
(P\ l“l'n " " . " " GenG ROOHI Vezlt L4 ﬁo o o o‘?‘ﬁ o o ‘.4'- -
5. v " LU " Mechanical Services i}; A /0,8
6. " " " " Compressed Air ﬁ....%h;????.
Te " " " " . Electrical Work %.‘....L AR
8. " Y "o " Mic. Cooling Unit Bereonse¥OP..
9, "o i " Dark Rm, Chilled Water $..4,887.....
- Maintenance for twelve months - ' B nes  HgovE.
| e

Service Costs as pex’éf%ia . : 4 :
: - Quotation Price ﬁ?gfg:?q’ ”

Reference - Mai dgzzgnco/Service:—
‘ . \§:7
N . NOTE 1. If

ar service has not been carried out
earance has not been presented to and
d by the Officer in charge of the Building,
uen the Department reserves the right to deduct
costs from the security for the performance
the Warranty. .

NOT Q%iib’The Security of 5% will only be considered for
release upon certification that all service/
maintenance nas been performed.

. If Schedule IV is not completed and supplied
' with the Quotatlon the Quotatlon may be

rejected .
CoLory q}‘rj‘v,bf@ﬂ% TRV LA
Fl}?m: @ e 560 €6 0D YUEOOO ©E.E 08 ¢ OB S B 6 DO
! 7 f "\'r ™ wmr_ 3
. : Add bl S . ST LTNE TS B I ,\ /{(
4 ress: ‘.c-.onoowcnsanoocl\

26 6 5 @ ; EEEEEEEE])

Sivggzggg: .o 84 » sasoenos o
N 1.9 DEC i/

OFSNVESIN @ o =G e e e tE R e 0 & Tdr e e s e 8 & &

Wltnes : ‘ﬁé%fix§%§§%f§qg§,...

ME. - SC. - 5,95,
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-

RISE AND FAL

I SCHEDULE =~

MICHANICA L/ELECTRICAL

SCHEDULE ©

(d) Alr Conditioning Installation

The Rates set forth in this Schedule are the rates applicable to the relevant Awards stated therein at 22 8, 77([‘;3‘@)

If any Award stated n the Schedule §s not applicable to the Tenderer's tender or if there {s any change in the
_ rate stated In the Schedule between the date stated above and the Adjusted Tender Date,
_ any such {tem go affccted (and inftial every such 2lteration), so that the Awards and rates stated in the Scheduie

the Tenderer shall (1) alter

submitted by the Tenderer shall be those applicable vo his tender at the Adjusted Tcndcr Datc, or (2) submit a

-geparate Schedule complewd by him to the same effect,

1.

Classification of Labowr

Sheet Metal Worker

Industry)

(1st Class) (Alr Conditiohmgl

Title or Award

Metal Indusuies
Award (Federal)

Weekly Hours

(L0
4. Weckly Award Wage ﬂ“ [ ! p=s)
5.  Weekly Alr Conditioning Allowance (O. 60
8, Weekly Multi=Storey Building
Allowance @p
7. . Sub-Total, being the addition of {Z
Lines 4,.5, 6. @ 8 ©
. v /‘\
8. - Exwa payment of Annual Leave (5 O
O
axh % of Line 7 D’ L’L

%)

n
260~ n

NN
# Sick Leave, Annual LCZ&

Statutory Holiday Load

x line 7T and 8

N>
) NE. T3

10, Sub-Total being the additiMnes t@ '
7.8, and 9 \ (80.17]
11, Weekly Fares A%\ V '7 o
12, Pay Roll TWMS 10 and 11 G T
13, Worker's Co nsation % of line 10 L 8
<G 7.1
14, Lloaded Weekly Wage being the

additfon of lines 10, 11, 12 and 13

grow. T

Mater{als Index as defined in Sub Clause 2 (byii) of Clause S, 49 shall be =

The Group Index Number for Brisbane under the heading "Mechanical

other than House Bullding (ref. 9, 6)

X (Labouwr factor) = 35
Y (Matcrial factor)=  55- -

C=1,76

- Services Components” in Table 3, Price Index of Materials used in Buildings

co 6t o0

IR N p,gg.wxm@

* If the Weekly Award Wege "
already has allowed for the
factors in lines § and 6

then line 7

shrall not be completed
in respect of the relevant
allowance

+ a represents the percentage ‘
. ‘'loading’ on pay for Annaal , -
- leave,

b represents the number of
- weeks Annual Leave par year,

# nrepresents the total number
of working days per year allowed
for statutory holidays, annual
leave and sick leave entitlement
under the relevant Award,
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ROYAL BRISBANE HOSPITAL

QUEENSLAND IN“lITUTE OF MEDICAL RESEARCH

ATR CONDITIONING AND MECHANICAL SERVICES INSTALLATION

SPECTFICATION NO. @

NOWEP LCTIVE QUOTERS 3

should,he directed bo -
224 5008

ALL QUOTATI ONS SHOULD BE FORWARIED T0
The Director of Cont;acth,' '
Department of Works, .

Executive Building,
100 George Street,
BRISBANE .. .. Qo 4000

o
°

22033R RTI Documents - Specification P780-77 - Page 1




INDEX

ROYAL BRISBANE HOSPITAL

GCOOOROOES CED LA OE GOSN BEFLOOLED GCGEOGOBOOOO0EC O S84 50 C@ & 000608 6 &

QUEENSLAND INSTITUTE OF MEDICAL RESEARCH

g
BUIIJDI}J\_{ © e 006 eE0O0HOR0 060000000 QEE00660008T600¢0GL6060DLOGSEOGE6O6CE69006COOGa @

ATR CONDITIONING AND MECHANICAL SERVICES INSTALLATION

PLACE

L1

”WORI{ 2 Dt‘&w05’0@000¢000000000000000'00'058050900@90OBOQOOOGGGOIQ
" Clause '
. Nos Title ‘ Page No,
j ) L3EE N
 SECTION 1
1.0 CENERAL Te
2,0 EXTENT Te
3.0 WORK BY OTHERS Te = bo
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1.0 GENIRAL

praondnrb-e

The work of this Sub-contract relates to the air conditioning,
mechanical ventilation and mechanical services for the
proposed Ilectron Microscope Rooms and the Stand-by

Generator Roam of the GQueensland Institute of lMedical
Research DBuilding located within the grounds of the Royal
Brisbane Hospital,

2,0 EXTENT

The supply, delivery, instellation, testing, commissioning,
servicing and maintaining for a period of twelve (12)
months of :-

2ol Air conditioning system with associated fan coil unit,
filter, ductwork, outlets, intakes, electrical wiring
and controls, chilled water and steam piping,

Re 2 Dark room exhaust system with exhaust fan ductwork,
intake, electrical wiring and controls.

2e3 Fume Cupboard with exhaust fan, ducting, electrical wiring
and controls.

2l Stairwell Pressurigedfion svstem with associated ductwork,
outlets, pressure igf system, electrical wiring and

controls.

205 Generator Roem Vernfilation Svstem. The provision of a
ventilation/ (sye with associated exhaust fan, ductwork,
sound attenu s, electrical wiring and controls.

2.6 Mechexic Sé}viceso The provision of hot water and town
gas T ulztion systemns complete wilth necessary valves and
fit c. on the ground floor and hot water piping
onl, he tifth floor.

ssed Air System complete with after-codler, receiver,
fety valve and all necessary interconnecting wiring
stand-by bottled air manifold system.

.8 Jlectrical Work, Modifications to the existing air
conditioning controls and switchboards, to bring on
selected items of equipment under stand-by pcwer.

~ Microscope Cooling Unit piping. The provision of piping,
for the conveyance of cooling water, betueen the Ilectron
Microscope and the Cooling Unit.

2.10 Dark Roon water chilling and mixing system. The provision
of a water cooling unit with necessary piping, conbrols,
valves; pressure reducing valves, mixing valve, filters

: and temperature indicator,

2,11 Additional Work. Any additional work necessary to provide
a complete operative installation in accordance with the
performance guarantee requirements.

3.0 WORK BY OTHERS

3.1 Refer to "Special Conditions of Sub-contract between
Contractor and Nominated Sub-contractor".

071177
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3.6

Work by Others (Cont'd)

Cold Water

Cold water shall be provided by the Contractor to the
points listed below :~

(i) Microscope Cooling Unit

(i1) Dark Room water chilling unit

(iii) Dark Room developing trough piping system.

Comnections shall be by the Sub-contractor unless stated
otherwise on the drawings.

Drain Points

4 drain point shall be provided in the Soiled ILinen

Room by the Contractor. The Sub-contractor shall connect
to this drain point the condensate wastes (chilled water
and steam) from the air conditioning unit,

Drain points for the Microscope Cooling Unit and the Dark
Room water chilling unit shall be provided by the Sub-
contractor,

Electrical

The provision of permanent electrical services for
powering camponent the installation as stated in
Clause 25,0,. ;

Building Work '
Making of any—joi or gaps in building work (other than

holes and o 3 specifically for air conditioning
equipment) 41l ght or sound prcof where necessary for the
proper o ion of the installatvion.

Openin

The Ing of openings in ceilings, walls, and floors
for P-gutlets, grilles, air ducts, and piping etc. as

<é§f2§iation of Mot by Air- By Air conditioning

ening ~lconditioning Sub-contractor

Sub-contractor (additional to work
‘ elsevwhere specified) _

In ceilings for air|forming of framed
outlets, return airjhole or a hole -
and exhaust intakes|formed to suit the
ceiling provided

In internal walls
(a) for air forming of framed
outletg and hole -
return air and
exhaust grilles

(b) for passage of |[forming of framed [Making good between
air ducts ‘thole frame and duct as
elsevhere gpecifiea

(c) for pipes and |forming of hole
conduits :
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3.0 Work by Others (Cont'd)
3.6 Openings (Cont'd)
In external walls | Forming hole and Installing ducting
supply and install- and connecting o
ation of discharge grille vhere
or intalke grilie appropriate;
with flashing; grille | supolying and
frame shaped suit- fixing bird wire to
ably for duct comnect-|grilles over areas
ion where appropriate.|to which ducts are
Also supplying and connected; supp-
installing bird wire |lying and fixing
backing to grilles blanking off
excepb over areas to | panels behind grilles
which ducts are comn~ |where showm on
ected or over which dravings.
blanking off panels
ave fixed by the Air
conditioning Sub-
contractor.
NOTE: The Sub-conttractor shall supply drawings showing
the position, size and other relevant details of
all openings required.
37 Drip Trav
The provision nanent drip tray located below the
services pipes g through the Electron Microscope
Room. The drid shall be drained to waste.
3.8 Self Closers
The prov i of doors with self closers so that there
are D nt openings between air conditioned and
un—a§§§2§3>1tioned spaces.
3.9 A&o@cﬂf)mmng :
3 provision of acoustic lining to the stand-by generator
v future contractor).
36 S rwell Pressurisation Fan Support Frame

A1

3,12

3013

The provision of a suitable structursl frame, spanning
he gap between the bullding and the retaining wall, Lo
mount the stairwell pressurisation fan upon. Additional
framing to suit the fan quoted shall be provided by the

Sub-contractor,

Safety Mesh

The provision of a suitable safelty mesh spanming the gap
between the building and the retaining wall,

Generator Room Exhaust

The provision of a hole in the structursl roof of the
stand-by generator roan . ‘

Generator Room Intake and Fxhaust .

Alr Intake’

The provision of weathe

rproof Louvres and suitable brick en-

closure to house air-intake attenuators as shown on the

drawings.

“Air Txhaust

The provision of weatherproof louvres and suitable brick
enclosure over the air exhaust atltenuators as shown on the

drawings.
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3.0 Work by Others (Cont'd)

314 Stairwell indowg
Removing the existing windows and frames and leaving an
aperture suitable for the installation of the supply and
return air grilles, shown on the drawings.

315 Bench Top Services
The forming of holes in bench tops, and elsewhere, for the
 fitting of outlets for town gas and any other services
outlet,

3.16 Qutlet Fittings
The supply and installation of hot water outlet fittings
and all pipework to these fittings from and including the
isolating valves shown on the drawings. Procedure shall
be as follows :-

(&) For all hot water outlets the Conmtractor shall
supply and install the following :-

(1) the outlet fitting
(ii) a velve to isolate the outlet fitting
(iii)  piping between the isolating valve and the

fitting,

(b) The Sub-cont T shall run piping to the indicated
position e fitting isolator, This shall be
connected—¥0o/)the isolator by the Contractor.

ractor shall be responsible far meking
ary arrangements with the Contractor so
length of piping left by him is sufficient

generator room, with acoustical properties to suit the
remainder of the treatment to the stand-by generator
TOOM

400 DRAW TIGS

The drawings attached to the specification are as listed

in Annexure 1., It is the responsibility of the quoter to
: obtain any additional information or plans considered

necessary to enable a quotation to be submitted,

5,0 STAIDARDS

The following Department Standards set out the
Departments requirements for design, quality of materials
and standards of construction and are applicable to this
installation., A1l work shall be carried out in accordance
herewith.,

SM1 -~ Standard Reguirements for Mechanical Installations.
SM2 - Supply and Installation of Low Pressure Ductwork

SM5 -~ TInsulation and sound absorption treatment of
ductwork and air handling equipment.,

SM6 -~ Surface preparation and coating for corrosion
protection,

71177
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6.0 ARRANGRLIHT
6.1 Txdsting Installation Adrrongement

The existing air conditioning installation is arranged as
a fully eutomatic and uwnattended installation controlled,
g in general, from & central control station located on
/ the ground floor where shown on the drawings.

/ The switching on of any conditioner or number of conditicners
brings the conditioner, or conditioners,. into fully
avtomatic operation,

Certain conditioners run for 24 hours a day whilst the
remainder run for normael working hours., To guard against
the latter being left running overnight, should the

gtaff forget to turn them off, a time clock actuated
switch briefly interrupts the supply to the central control
station at approximately the following times :~

5 pelley, 8 pemsy, 10 pum., and 11 pem.

With this arrangement it is nccessary for the staff to
start the systems at the beginning of the day, and again
after each of the times stated above, if work continues
after normal working hours,.

sfiitch each system can be stopped
required,

By means of a "gtq

e

at an earlier time

6,2 New Installatidwdryrancement
g

(a) Contr

nditioning unit and dark room exhaust fan
sl 1 simultaneously and be controlled as
d in Clause 6,1. for normal worling hours.
control wiring shall be run from the main air
Ationing switchboard to the new switchboard
ated in the Soiled Linen Room, All necessary
tntrol equipment for the new installation shall
e nounted on the new switchboard unless stated
otherwise elsewhere in the specification or on the
drawings. '

through modulating valves under the control of a
remote temperature sensor. Controls shall be of

the electronic type with the sensor remote fram

the controller., The controller shall be mounted

on the new switchboard and shall be fitted with a
gauge, calibrated in OC., to indicate the temperature
being maintained.,

\ The air conditioning unit shall be of the single
zone type with space temperatures being maintained
:;; by controlling the flow of chilled water and steam

Provisions shall be made for set-point adjustment
at the controller only.

(b) Control Panel e
A control panel shall be provided and located along-
gide the existing control panel in the existing
air conditioning plantroom, To avoid confusion
of operation, by the &taff, the new control panel
shall match the existing control panel as closely
as possible with regard to such items as layout,
type of switches used, clear panel in door, engraving
and colouring etc.

071177
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6.0
6.2

- b -

Arransenent, (Cont'd)

New Tnstallation Arrangement (Cont‘d)

(b)

(n)

Control. Panel (Cont'd)
The new air conditioning unit shall be designated
AC/G to conform with existing conditioner coding.

Refer elsewhere in the specification for other
items of equipment to be included on the control
panel and unit designation,

Fire Shut Doun

The existing arrangement for automatically shutting
down certain components of the installation, upon
the detection of a fire, shall be extended To
include the new air conditioning and ventilation
installation -

(i) On receiving a fire signal all supply air
fans powered through the hoard recelving
the signal. shall be shut down,

(ii) Exhaust fans shall not be shut down. They
shall be kept running to assist in keeping
the various areas clear of smoke.

Tnstallatiop—=rotection and Tegting

(i) Ovééyziﬁ probection for all motors shall be
Q

Al on the fascia of the new switchboard red
/lights, consisting of neon type lights,
nnected across the contracts of all protective
dévices to assist in malking clear the reason for

Lant stoppages., On the control panel described
n Clause 6,2 (b) provide a flashing red light to
be alight if any fault registers.

Chilled Vater Supply

This shall be provided by connecting into the
existing piping at the location shown on the
drawings.

Flow temperatures are :-

Supply water temperature = 6.1
Return water temperature = 11.7°%

Steam and Condensate Supply

Steam shall be provided by connecting into the
existing piping at the location shown on the
drawings.

Steam pressure is 275 kpa
Condensate shall be drained to waste.

Motor Starting

Automatic starting current limiting devices shall
be provided to limit motor starting currents to.
values acceptable to the Supply Authority. Subject
to this all. equimment shall start 0.0.L.
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7.0 ARRANGEMINT O TUME CUPBCARD

The fume cupboard shall be built to a proven and developed
design and be of a type in regular curvent production,
The cupboard shall be of the approximate dimensions :-

| Width «~ 900 mm
Depth - 600 mn
Height -~ 1800 nnm

The cupboard shall be box like in external appearance with
! vertical rectangular side and front panels. The cupboard
j ghall rest on 2 bench provided by others and the floor

/ of the cupboard shall be arranged so that it is at the
required height above the finished floor level.

The fume cuphoard shall be fabricated from rigid P.V.C.,
welded throughout, Side and front vertical nembers
shall be in one piece to give a smooth, well finished
appearance. The cupboard shall be arranged so that it
finishes neatly against the false ceiling, which is ah
a height of 2700 mm (approximately) above the finished
floor level,

The cupboard shall be complete with :--
(i) Stainless bench top

(i) fluores
(4ii)  built
(iv) On/

v Fghting fitting

ngle phase, P.V.C. axial flow fan.
153 &

ches and running light

Baffles required,
The 1 be of the sash type and of clear acrilic
ghe shall slide vertically in a special P.V.C,

ex Ach and shall be carefully balanced for easy
AL .

8.0 TMENT OF STATRMILL PRESSURISATION SVOSTIM

Stairwell Pressurisation system shall start up
antamatically upon the detection of a fire anywhere
within the building. A separate sub-board shall be
provided for this system and shall be located within the
Soiled Linen Room. Cables for powering the system shall
be provided by others, see Clause 25,0, Cables for
starting the system shall be arranged as described in
Clause 6.2 (c).

Sub-mains and all wiring to the system fan shall be
( carried out in M.I.M.S. cabling and shall be installed
i according to best practice and as recammended by the
! cable manufacturer.

! : Provide test buttons so that the system fan can be run on
i test.

On the control panel descirbed in Clause 6.2 (b) provide

a red light, labelled STAIRWELL FRESSURISATION TAN RUNILDNG,
to be alight whenever the system is called upon to run.
Upon receiving a start signal the fan shall run
continuously until manuslly stopped by a switch located

on the control panel.,

071177
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Ne Arrangement of Stairuell Pressurisation System (Cont'd)

o

Ll
The system shall be arranged so thal the increase in
pressure, within the fire stair with all doors shut and
the fan running, shall not exceed 50 Pa, Tor this purpose
supply and carefully adjust sets of balanced autcomatic
dampers seb to open when the pressure at the dampers
reaches 50 Pa, '

841 Stairwell Pressurisation System D ting
As shown on the drawvings the Stairwell Pressurisation Systen
is located externally to the building and in full view
of the publice.

The Sub-contractor shall take special care to ensure that
all supply and return ducting required for this systen

is installed in such a manner. that is acceptable to an
observer. Where possible stiffening and support angles
shall be concealed from view and all duct sections and
cross-broken panels shall match.

9,0 . ARRAIGEMIIT STAID~BY GENERATOR ROCM VIHTITATTION SYSTIH

9.1 Ventilation System
The staend-by generator shall be provided in the near
future as work under a separate Contract. '

The following arrangement shall be so installed that upon
the installation future stand-by generator the
then-installed ar ent can easily be caoupleted to
give the requi Cormance,

The ventile
matically
separate
shall bs

shall be arranged to start up auto-
e stand-by generator starts up. A
rd shall be provided for this system and
ated near the fan,

A 24 WWdirect current supply shell be run by the future
Ste erator Contractor to the Sub-board where it _
s hal connected to a relay supplied and installed under
~cantract. The relay shall be energised whenever
117 is being made for the standby generator to run and
o start the ventilatio fan.

Tor the purpose of completing the work under this Sub-
contract (i.e., testing and comissioning etc.) the
ventilation fan shall be operated by a remcte switch
connected to the relay described above.

Provide a separate temperature sensor located within the
generator room, with wiring etc. to raiseoan alarm
should the roam air temperature exceed 40°C. The alarm
shall consist of a gong type bell located within the
garage and an indicating light on the control panel.

Provide a normal-off-test switch by means of which the fan
can be turned off or made to run for test purposes. In
the nomal position the fall shall be under the control

of the relay described above,

9.2 Sound Attenuators

The Sub-contractor shall supply and install sound atten-

uators to suit the layout shown on the drawings. The

performance of the attenusators shall be as stated in

Anmnexure 2. Care shall be taken to ensure that all

attenuators are sealed air tight against the surface
071177 with which they abutt, Attenuators SAZ and SA3 shall

be supported, at one end, from the floor as shown on

the drawings.
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12:3
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ARRUANGIRENT OF MICHANICAL SIERVICES

Mechanical services shall be supplied and installed in
accordance with the arrangements shown on the drawings.

Note that new hot water services shall be provided within
the Radio-hctivity Suite on the 5th Floor (refer to the
dravings for details).

General installation details shall be in accordance with
Clause 24,0,

ARRANGEMENT (F COIFRIESSID AR SYSTIM

The Sub-~contractor shall supply and install a fully self
contained, packaged type air compressor unit suitable for
delivering air at "instrument standard',

The capacity, pressures, components etc. shall be as set out
in Annexure 2,

The compressor shall be of the oil free, self lubricating
carbon ring type mounted on a horizontal receiver,

The installation shall be complete with, safety valve,
motor starter, co equipment, interconnecting wiring,
waber lines and d nd all other equipment, whether
especially menti not, necessary for the effective
and efficient g of the installation.

Manifold Sy ﬁi%g

Elong side t ir canpressor unit provide a manifold system
capable o@ ing compressed air from bottles provided

by @ R¢{ /This system shall be used in the event of the
air comprefsor unit being off-line for prolonged periods

of Zizigg to failure or shortage of spares eic.
1 0ld system shall incorporate the following :—

gzz) Provision for the connection of one cylinder via
flexible tubing,

<§§§§t;ii) Provision for pressure reduction.

(iii) Manual change-over by means of isolating valves.

(iv) Pressure gauge points to indicate the pressures in
the manifold and the connection point to the
reticulatim,

ARRANGEUENT OF MODIPICATIONS TO EXISTING ATR CODITIONTG
SUITCHBOLRDS |

Fxdsting Arrancement
The existing installation is made up generally as described

in fnnexure 4 and the whole installation is able to run
on normal electrical supply only,

New Stand-bv Generator S
It is proposed that a Stand-by generator be installed

" in the near future as work under a separate Contract,

Modifications to Existing Arransement ‘

.The existing switchboards serving the installetion described
above shall be modified to bring on most items of equipment
under stand-by electrical supply conditions.
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12.0 Arrangement of Modificatbions to Existing Air Conditioning
Switchboards (Cont'd)

12.3 (Conttd)
As described in Clause 25.0 the Electrical Services Sub-
contractor shall provide two, 2407, two wire conbrol
circuits., One to indicate that normal supply is available
and one to indicate that stand-by supply is available,

The required air conditioning switchboards shall be

modified so that upon the indication that stend-by pover only
is available the vhole of the existing (and new) air
conditioning and mechenical services installation shall
continue to run EXCEPT for the following items :-

: (i) Waeter Chillers
(ii)  Primary chilled water pumps
(iii) Secondary chilled water punps

(iv) Condenser water punps

(v) Cooling Towers

(vi) FElectric zone heatero - A11 alr conditioners.
EXCEPT COIDITLIONER AC/7 (D)

(vii) Heating, cogling and humidity control circuits -

! (viii) Groumd Plantroom Vent system V2.

(ix) Work aust systen V3,

Under thj gement ailr conditioning units will serve
to venu' e(\only ~ except LG/ (b) which shall heat and

Staf%%ﬁn nder Stand-by Pover Conditiong

nt arrangement for manual starting shall be
T ncd for both 'normal' and 'stand-by' conditions,
starting whilst under stend-by power conditions
all prevent the stand-by generator from being
ovérloaded and give the staff the facility to leave
of f unnecessary conditioners if they so desire.

1 AS Tnstalled Dravings
As instelled drawings for power and controls schematics
and equipment locations are available for inspection at the
office of the Consulting Engineer. Quoters shall give
adequate notice of their intenticn to inspect the
drawings.

i 12,6 Stand-by pover Indication

: On the control panel described in (lause 6.2 (b) provide
indication lights, of approved colour, and engravec
instructions as set out on the drawings.

The engraving shall generally be in accordance with the
rest of the control panel except that the franing and main
title shall be coloured red., Proportions shall be

! arranged to suit the ldyout of the control panel.

071177
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12.0

12,7

14.0

- 91 -

brrangeanent of Modifications to Fxdslting Adr conditioning
Switchboards (Cont'd)

Fault Alarnm Svetenm

At present a fault alerm system exists vhere-by a faultl
in the following systems raises and alarm in the main
Royal Brisbane Hospital, P4 .Bi, room -

Kc/1 (a), AC/1 (b)), £C/2, V4, V6, V7, V8 and AC/7 (D).

This system shall be utilised so that upon the change

over from normal to standby supply the seme alerm is

raised. This arrangement shall have the benefit of bringing
attention to the fact that the generator is running, say over
the weekend period, and initiating action before the
generator runs out of fuel.

ARRANGRMENT MICROSCOPE COOLING UNIT PIPIM

The Electron Microscope cooling unit shall be unpacked and
moved into its location within the Ground ¥Floor air
conditioning plantroom by the Sub-contractor.

Ventilation ducting, cold water and drain connectlons shall
be made, by the Sub-contractor, as shown on the drawings.

The closed-~loop cooling system piping, between the Ilectron

Microscope and the Cooling Unit, shall be provided by the
Sub-contractor a ~ranged as shown on the drawings.

The piping sh & in 15 mn copper with at least 150 mm
high pressure3eéing at each end. The lengths of copper
\ "

] sulated in accordance with the

The dr mectim shall cansist of copper piping with
15 le piping and shall be 1000 mm long overall
(maxd and arranged as shown on the drawings. Care

5 taken to prevent the drain pipe from sagging and

th ating en increase in back pressure which will
ause the water tank to overflow.

1 necessary recommended external accessories shall be
supplied and fitted within the cooling unit by the
manufacturer. The mains cold water service shall also
have a 150 mn length of high pressure hosing and be
conmected in 2 similar manner to the cooling water piping.

It shall be the full and final responsibility of the Sub-
contractor to clesely liaise with the manufacturer of The
Cooling Unit to ensure that the installation is in
accordance with their requirements.

The Ilectron Microscope shall be unpacked and moved into its
location within the Ilectron Microscope room by the
manufacturer, PHILIRS-Scientific and Industrial Lquipment.

All connections to the Flectron Microscope shall be by
Philipse ik

- ARRANGIMENT OF DARJ ROOM WATIR CHITLTNG AND MIX TG SVSTINS

The overall arrangement shall be as shown on the drewings.
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Lrrangement of Darl Roon Water Chilling and Mixdne Svatenms
Cont'd)

Water Chilling Set

The water chililing set shall consist of a mains pressure
operated water chilling unit of the capacities stalted in
Ammexure 5,

The selt shall be located within the exdisting Ground Floor
air conditioning plantroun and consist of an insulated
pressure tank mounted on an angle iron frame with the
refrigeration compressor mounted below it.

L drain shall be run to waste by the Sub-contractor and
all interconecting piping shall be insulated in
accordance with the specification.

Wall Mounted Temperature Control Fanel

Outlet water temperature, into the developing trough, shall
be controlled by means of an adjustable thermostatic mixing
valve, with dial temperature indicator gauge, and

six isolating valves all mounted on a stainless steel
7200mm % 450 mm x 100 mm deep semi-recessed wall pancl.

A1 valve bodies and piping shall be hidden fraa vieu and
the valve hand wheels shall be chrome plated.

Service identific shall be suitably engraved on the
panel and colouredYdn/black,

The valve arr
the water

t shall enable the operator to choose
0 suit the time of year as follows :-

i) 113 water and hot water -~ summer
ii ng cold water and hot water - winter
(iii v other combination to achieve the exacting

témperature requirements for photographic
developing.

re Regulating Valves

as to ensure balanced mixing at the thermostatic mixing
valve provide pressure regulating valves, for each service,
and mount these valves as close to the mixing valve as
possible,

The regulating valves shall be selected to give the highest
possible outlet pressure and all outlet pressures shall
be equal.

Water I'ilters

Provide water filters in the locations shown on the
dravings and to meet the performance stated in
Amnexure 5,

Filters shall be specially selected for the media they
work in and filter bodies shall be of the in-line type with
¢chrome plated finish, —
SCHIDULE OF DESTGH COMDITIONS AID CAPACITIES

The design inside and outside conditions, loadings,
minimum equipment capacities ebc. shall be as stated in
Annexures 6 and 7.
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15,0 Schedule of Desiegn Conditions and Capacities (Cont'd)

Fach tenderer whose tender remains under consideration after
preliminary examination shall be so advised and shall,
within one veek from the date of such notice, advise
whether or not the guarantees called for in Standard
Specification SM1, Clause 4, and Clause 16,0 of the Work
Specification are given., To assist the tenderer in carrying
out any checks that he wiches to make, the calculations of
the Consulting Ingineers shall be made available for his
inspection,

16,0  TNSTAITLATION GUARANTER

The Sub-contractor shall be understood to give a performance
guarantee in respect of the installation in three parts as
follows ¢~

PART At~ A guarantee of the adequacy of the capacity and
size of all components; the test of this
being the ability, or otherwise, of the
installation to produce the required
conditions as set out in the Annexures,

PART 'BY - A guarantee that the control system shall
have adequate performance and be sufficiently
wel up (with the system balanced) so

tha e)required conditions are mairtained,

PART 'CY = antee that sound pressure levels due
0 ponents of the installation shall nct
ed the following :-

r conditioned areas - NC35
other ventilated areas -  NC60

K11 ities, sizes, alr quaentities, arrangement of
, controls and sound insulaticon etc. are minimum
s only and the Sub-contractor shall make all such

STMENTS AND SITTTIGS

he Sub-contractor shall make all adjustments and sebbtings
necessary. '

See Standard Specification SM1, Clause 7.0,

18,0 DIFECTS LIABILITY AND MATNTENANCE AND SIRVICE

i ' See Standard Specification SM1, Clause 8.0.

19,0  IEAMIVATION AMND TESTING

See Standard Specification SM1, Clause 8,0, and also
Special Conditions of Sub-contract, particularly Clause S& -
Examination and Testing,

20,0 OPERATTNG TNSTRUCT I0MS

See Standard Specification SM1, Clause 6,0,

21,0 DUCTWORK, ATR OUTLETS, INTAKES, GRILLES

21«1 .Low Pressure Ductwork
See Standard Specification SHR2.

071177
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21 .2 Insvlation and Sound Absorption Treatment of Ductwork

See Standard Specification SH5, Type 2, Type3 and Type 4.

21.3 Adr Cutlelts Intalkes and CGrilles

, (&) See Standard Specification SM2 and the grille

/ schedule on the drawings.
/
| (b) Outlets to which temperature sensors are attached
: / shall be suitably shaped :-
| (i) = for the neat attachment of such sensores,
i
i (i) for permitting the tubing, from the sensor,
i to be run so as to be unobirusive from
below,

(iii)  for permitting demper setting through the
outlet face without disturbence to the sensor.

22,0  CONDITIONIRS AND ASSOCIATID FQUTFENT

22,1 General
Bach conditioner shall be an assembly incorporating or
having associated with it the following items :-

Centrifugal fan with motor and drive

Chilled water~gcooling coil with valves
Steam heat ils with valves
Air filme
Equi T Hdusing and connections
The condi assembly shall be to an established and

proven '@Z
222 Faﬁfiﬁbtpr and Drive

A 18Vshall be robustly constructed and stiffened., Fans
sh of makes and types that have been previously and

6fully used in similar applications and that are in
ar quantity production.

ch fan shall be of the centrifugal type and may be either
of the forward or backward curved plate types. The fan

[e3

outlet velocity shall not exceed 8,25 m/s.

(2) Housings
The housing shall be adequately stiffend to prevent
vibration of the side plates and scroll, Inlete shall
be curved to give an efficient air entry.

(b) Impellers
The following minimum guages shall apply :-

Runner Diameter Minimun Thickness
up to 300 mm 1.2 mm
Over 300 mm to 450 mm =~ 1.6 mn
Over 450 mm to 750 mm » 2.0 mm
Over 750 mm to 1000 mm 2.5 mm
Over 1000 mm to 1250 mm 3.0 mm
Cver 1250 mm to 1500 nm - 4.0 mm
Over 1500 mm to 2000 mm 5.0 mm
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22.C  Conditioners and Agssociated Toulrment ‘Cont'd>
22.2 Tan, Votor and Drive (Cont'd)
(¢) Shafts
, The shaft shall be amply designed so that the first
f critical speed is at least 130 of the normal
; operating speed of the fan, AlL changes in section
of the shaft shall be carefully fillethed to minimise
stress,

(a) Bearings -
| Bearings shall be of the self aligning rolling element
J type celected for a life of 100,000 hours; this 1life
| to be attained or exceeded by 90% of all bearings.

(e) Tinishes
The fan housing, impeller and shaft shall have surface
treatmert consisting of the following :=

(L) Mechenical cleaning to give a bright metal surface
free of mill scale, rust, etce.

(B) A first coat of approved zinc rich paint

(C) Two coats of approved tar epoxy enamel to a

minimum tobtal thiclness of 0,18 mm.

Alternatively housing may be constructed of
galvabond an impeller of steel with an approved

f trefepans per kg of rotor weight for rotational
g up to and including 1,500 r.p.m. or .015 metre~
ns’ per kg weight for rotational speeds in excess of

0 T.Peile : .

rive
Bach fan shall be driven through vee belts and grooved
pulleys. Mabched sets of not less than two belts shall

QEEEE) be used; and the drive shall be designed for a horse-
pover not less than 150 percent of the rating of the
: driving motor,

@ (1)

Motor

Bach motor shall be a 415 volt 3 phase 50 Hz. squirrel
cage electric motor running at not more than 1,440
ToPella

The fan motor shall be of the "commercially quiet
type having the next larger frame size to that
specified for its rating.

Klternatively, moters of standard frame size may be
employed provided that a cegfdficate if given that
the sound power levels of the motors do not exceed
those set out in Annexure 8,

The motor shall be mounted on the fan casing or base
and approved means shall be provided for adjusting
belt tension. GCuards shall be provided for all belts
and pulleys.

071177
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Conditioners and Associated Equimment (Cont'd)

Cooling Coil and Valve

See Clanse 6.2 (f)

The water pressure drop through any cooling coil shall not
exceed 45 krPa,

The cooling coil face velocity shall not exceed 2.5 m/s.

Each cooling coil shall be of all copper or copper alloy
construction with copper tubes, copper fins and brass end
and side plates., The coll shall be circuited so that both
flow and return connections are at the one end of the coil,

Provision shall be made for the withdrawal from the
conditioner casing of all cooling coils for service, if
necessary.

For controlling the flow of water through the cooling coil
provide the valves, strainers etc., shown for each coil
in the schematic in the drawings.

In the event of service being necessary to the motorised
control valve, it is proposed that it be replaced by a short
Length of pipe, the flow rate being conitrolled manually
under these circu nces, The arrangement of plping etc.
shall be such as ilitate this; and in particular

(D

provigion shal e so that the motorised velve can be

do
removed as pa a section of piping that turns through
v
907,

Provide al each cooling coil the following:iw

(a a valved air vent discharging visibly into the
c sate drain.

U)AQ§§§$% ma valved coil drain suitable for hose connection.
’ ,
to

)

ovide a screwed cap with washer for hose conunection
prevent the possibility of water leakage from coil
drain on to the floor,

Provide under the coll a copper or gtainless steel tray
sufficiently extensive to catch all moisture from the

coils and associated valves etc, Insulate this tray
externally with 25 mm expanded polystyrene or equal approvead,
sheet metal covered where exposed to view, ¥Fram the tray
run, to a trapped drain point provided where shown in the
drawings by others, a 20 mn copper condensate drain insulated
with 10 mm thick flexible foamed plastic pipe. insulation;

the drain to discharge visibly into the floor waste through

a turned down elbow,

The foamed plastic pipe insulation shall be encased in
0,60 mm zinc anneal as specified for chilled water re-
ticulation piping.

Heating Coils and Valveg
See Clause 6.2 (g)

" The heating coil face velocity shall not exceed 5.0 m/s,
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Conditioners and Associated Iguimment (Cont'd)

For long life each heating coil shall be 8” nm”h pressure
construction (rated to 2,000 kPa, and 230 °C and shall
consist of copper finned cupro-nickel tubes within a double
flanged heavy thickness galvanised steel casing. T
coil shall be pitched Lo ensure proper condensate dr

ne
raly

NEge .

Provision shall be made for the withdrawal of all heating
coils for service through an opening in the side of the
conditioner or duct, normally sealed with a coverplate,

To prevent sweating of the sections of ducting housing
heaters (during the cooling season) all such sections shall
be externally insulated; the insulation being sheet

metal covered for appearance .purposes,

For conmtrolling the flow of steam to each cooling coil
provide the valvesg, strainers and traps etc. shown for each
coil in the schematic in the drawings.

Malke provision for replacement of the motorised steam
control valve with a length of piping (to permit this
valve to be serviced) as specified in the case of the
cooling coil.,

In the base Quote allow for hezating coils having the
following featurs

construction in which the coils are
d and contract without the tubes moving
to tube sheets or other tube supporis.

ion that does nobt incorporate return bends.

ve may be submitted for heating coills having
s with formed collars to protect tubes from
grend cutting as they expand and contract and
urn bends made by a process thal does not reduce
wall thickness of the tubes.

TIR._CIRCULATION AND RETICUIATION SYSTIDG

~

Chilled Water System

(a) General
The maximun water velocibty through piping shall be
2.75 n/s., All viping, pipe fittings, etc.,, forming this
Sﬂﬁ%lﬂmu_%\ﬂlaﬁ6Lm a working pressure of
1,000 kPa, Steel piping cylinders, etc,, shall be
suitable for a working pressure of 1,000 kPa after making
an allowance of 1 mm for corrosion,

Piping and insulation
Chilled water piping shall be installed in black steel
tested heavy duty tubing with welded joints.

Dark Room chilled water and Microscope Cooling Unit
water shall be insulated as for chilled water, A1l
chilled water piping shall be insulated with expanded
polystyrene (self extinguishing type) applied in
moulded sectional form, and joints staggered; one

half section overlapping the next opposite half section
by at least 75 mm so that CQJplete circumferential
joints are avoided,

o777
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23,0 VWater Circulation and Neticulation Systems (Conttd)
23,1 Chilled Water Svsten (Contid)

(b) Piping and Insulation (Cont'd)
Sections shall be adhered to the pipe and to each other
) with an approved waterproof adhesive compound

/ formulated for the particular material, sultable for
/ the service temperature and containing only non-flammable
/ solvents.

The insulation shall be secured by 13 mn wide by 0.5 mm
| straps of galvanised steel or aluminium spaced at nob
| more than 525 mm centres and no strap shall be further
j then 225 mm from any section joint,

Insulation thickness shall be as follows -

Nominal Pipe sige Insulation Thiclmess
legs than 30 mm 25 mm
30 mm to 100 mm inclusive 40 mm
over 100 mm 50 mm

A1l chilled water pipe insulation as above shall have a
vapour barrier applied with a permeability not exceeding
0,01 perms. This shall be applied as follows (or

equal approv

all voids in the surface
Foamseal 30-45" plastic

of r Fire Resistive Mastic 65-05" applied by

B oving at the rate of not more than 0.61 m™/1itre.
to~this wet coat a single layer of open weave gluass ‘

Te.eloth, 0.1 mm thick and weighing approximatels
2 &3 o £

/m~, shall be laid, The cloth shall be drawn '
smooth and tight with all joints lapped not less than
0 mm, A second coat of "Foster Fire Resistive lMastic

65-05" shall then be applied, by gloving, at the
rate of not more than 0.30 m"/litre,

Qiiiib NOTE: As this vapour barrier is to be applied over

: polystvrene insulation, a coat of "Foster

Soalfas 30-36" shall be applied,, by brushing,
, at a rate of not more than 1.0 m”/litre beflore

the first coat of "Foster Mastic 65-05" is
applied, The "Sealfasg" shall be alloved to
dry through (approximetely 15 hours) before
the subsequent coating is applied.

Allow the FPoster Mastic 65-05 to dry through
(approximately 6 days) before sheathing as
specified below. ’

Lfter application of the jwgulation and vapour barrier
the piping shall be encased in zinc amneal of not less
than 0,6 mm with folded joints or secured with
stainless steel straps at not more then 450 mm centres,
as appropriate, SILF TAPPING SCRIMS WHICH MIGHT
PUNCTURE THE VAPOUR RARRIFTR SHALL NOT BE USIED., Ath
bends the metal casing shall be cut and formed into
lobster back segments,
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23,0 Water Circulation and Reticulation Systems (Cont'd)

23,1 Chilled Water Svsten (Contﬁgg

(b) Piping and Insulation (Cont'qd)
Where packing pieces are used at pipe support points
they shall be of wood of an spproved rot-proof species
or of hoop pine treated with three brushed on
applicatians of 20% copper napthanate solutian applied
at intervals of not less than three days.

The packing pieces shall be sufficiently wide so that
the stress w1 them is within the permitted working
stress for the kind of wood used; but they shall be
not less than 50 mm wide measured in the direction of
the run of pipe. The vapour barzier specified above
shall be continucus over the packing pieces. Provide
heavy pgauge G.I. sleeves to protect the vapour barrier
from pressure from the supports; the sleeves bell-
mouthed at each end to guard against puncturing of

the vapour barrier.

Insulate fivtings with expanded polystyrene cut to shape,
secured in place and vapour proofed as above; with

enclosing s?iiiigﬁal boxes,
23.2 Valves

(a) For Isol balancing and check valves and valves
for'v?ﬂ‘v iid drains see clause 25.71.

(b) Mot@:isz Jcontrol valves
Thils all be selected to suit the arrsngewent described

] se 6,2 (a), All valves shall be carefully
d so that they exercise control over the full
cking stroke.

alves up to and including 50 mm diameter shall have
screwed bronze bodies; over 50 mm flanged cast irm

bodies.,
Valves shall be of a make and type specially designed
as motorised control valves. Valve plugs shall be

' specially shaped to give an equal percentage or other

approved characteristics. Valves shall be of the
normally closed bronze trimmed type.

23.3 Pipe Strainers

Provide strainers immediately upstream from all automatic
control valves. Strainers shall have a dutch weave monel
wire filtering screen of a mesh sufficiently fine for
collecting all material capable of damaging the seats of
these valves; and be fitted with full bore blow~off valves
fitted to the screen caps. Provide a termination to the
blow-off valve suitable for hgse connection with screwed
cap and washer.,

Make provision for the temporary insertion, during the
commissioning period of metal screens at the suction
side of all pumps. BEach screen shall be capable of
arresting all pipe debris large enough to damage the
"pump and shall be inserted within a sheet section of
flenged piping capable of being removed and replaced.

o777
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123,0 Water Circulation end Reticulation Systems (Cont'd)

2304, Provision for Disconnection of Piving from Eoulpment

To facilitate the discamecticn of piping from equipment all
cannections to equipment shall be made by flanged joints
or unions.

23.5 Water Temperature Measurement

Provide pockets in piping for the insertion of glass stem
thermometers at the inlet and outlet of the cooling coil.

These shall be designed for a 380 mm long thermometer and
shall consist of a 17 mm diameter tube with a screwed end
and plastic cap extending at least 50 mm beywnd the

pipe or its insulatiai.

They shall be set intc the pipe alt an angle of 300 to
the axis of the pipe suitable for filling with a liquid.

In pipes smaller than 50 mm diemeter a 300 mm long section
of 50 mm diameter pipe shall be included for the pocket
with eccentiric reducers to allew draining.

23.6 Pressure Tapping

Provide valves-tappings for making vater pressure readings
on both sides e following ¢=

all o@@ coils
al sed water control wvalves

A1l 9 shall be positioned to give pressure drops
ove , pumps or valves only; excluding the pressure
dr

or associated valves, strainers, etc.

23.7 ovision for Draining System and Air Venting

for draining the system provide 19 mm valves at low paints

the system suitable for hose connection. Provide cap
with washer for each valve to prevent possible water
leakage from valve .

At the boltom of any riser in which dirt may collect provide
25 mm diameter dirt legs with 19 mm valves suitable for hose
cannection. Provide screwed cap with washer for hose
cannecticn,

A1l sections of pipework in which air mey collect shall be
vented with 6 mm vents at high points. Vents shall be
valved at hand height and discharges shall be fitted with
tundishes drained to waste.

240  STEAM, HOT WATER AND CONDENSATE SYSTEMS

Rhe1  Piping
) Refer to Clause 25.5

071177
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24,0  Steam, Hot Water and Condensate Systems (Cont'd)

R4 o2  Ingulation

A1l steam condensate and hot water piping shall be insulated
with preformed sectional mineral wool or glass fibre having
g thermal conductance (K factor ) not greater than -

0

0.035 W/mK at 24%

and 0,065 W/umk at 177°C.

Insulation shall be factory bonded to fire resistant
reinforced double sided aluminium foil (Sisulation 450 or
equal approved) with provisicn t6 over lap longitudinal
joints of the foil; +the overlap stuck down with a 100%
coverage of an approved fire resistant adhesive, Cover
all circumferential joinis with 75 mm wide aluminium
foil (as specified above), similariy adhered.

Insulation thickness shall be as follows 2=

Condensate lines - 25 mm

Steam and Hot VWater Lines

Nopinal Fipé/ gize

: Less than 25 mm
| 32 mm (& 0 mm 40 mm
| Ov fom 50 mm
% - A1l insu bon_8hall be encased in 0.6 mm zine anneal with

longitu nd circumferential joints lapped not less than
he langitudinal laps downward to shed water;

held in position with galvanised steel straps

at not greater than 450 mm centres or bright

Loted steel self tapping screws at not greater than

m centres. At bends the metal casing shall be cut

ormed into lobster back segments, secured as above,

Valves, flanges and unions shall not be insulated and

&\adjacent insulatim shall be neatly coned down,

Zpproved metal spiders shall be used at all pipe clamps and

% suspension points of insulated piping; filled with plastic
; insulation before installation.
5 243 Nalves . '

(a) Isolating valancing and check valves - See
Clause 25.11

% (b) Motorised contrcl valves

Valves up to and including 50 mm diameter shall have
gscrevwed branze bodies; over 50 mm flsnged cast
steel bodies.

Valves shall be of a make and type specially designzad
as motorised control valves. Valve plugs shall be
specially shaped to give a modified linear or other
approved characteristice.

Valves shall be of the normally closed stainless steel
trimmed type.
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Steam, Hot Water and Condensate Systems {(Cont'd)

steam Traps
These shall be of the balanced pressure thermostatic type
of Spirax manufacture or equal approved.

Where necessary for the proper operaticn of the trap
provide a short collecting leg before it.

Provide a union on either side of every trap.

Strainers

Strainers shall be provided ahead of all pressure reducing
valves, motorised control valves, traps, etc.
-,

Strainers shall have approved stainless steel screens,

Provigsion for Disconnection of Piping from FRaouipment

To facilitate the disconnection of piping from equipment
all connections to equipment shall be made by flanged
joints or unions.

All branches from zontal steam lines shall be taken from
the tops of the h zopjbal lines.

In general ste injes shall be run with a fall in the
direction of Alow—aiad shall be drained of condensate

at all low 'éi:l At such drain points provide either steam
separator ) kets; the pocket having a diameter equal

to the 4

ter of the pipe. Steam lines shall also be
draiged c

densate at the base of each riser,

Pro
at
1

awtomatic air vents with isolating valves and unions
ps of each riser; the air vents connected into the
te return line vents,

de
: condensate from heaters and from traps draining sieanm
sapply lines shall be collected by the caondensate return

gystem which shall be run with a continuous fall to
aste as shown on the drawings.

The maximun steam velocity through piping shall be 35.5 n/s.
and the maximum pressure loss rate shall be 230 Pa/m., of
equivalen®t pipe length.

Though a steam pressure of 275 kPa is mentioned in Clause
6.2 (g), this pressure may be lowered if considered more
satisfactory or better suited taking into accoumt the
characteristics of the equipment offered by the Quoter.

PIPING, VALVES, DLAGRAMS, MARKERS AND INSTRUMSNTS

General

A1l work shall comply with this Clause unless special
requirements are set out in the section covering the
relevant part of the installation.

Piping
(2) Ceneral,
The drawings indicate the general arrangement and method

of running the various systems of pipework only - all
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25,0 Piping, Valves, Diagrams, Markers snd Instruments (Cont?@i

25.2 Piping (Cont'd)

(a) General (Cont'd)
work shall be installed in an approved manner to meet
structural and architectural conditions, and to
avoid interference as far as possible with the work
of cther trades, all subject to the approval of
the Superintendent’s Representative. Tt shall be
the responsibility of the Sub-contractor to co-
ordinate fully with other trades, and in particular
with other trades installing pipework adjacent to
the pipework covered in this specification to ensure
that, the finalised arrangement of pipework is the best
possible and that access for future maintenance, etc.
is adequate and to the epproval of the Superintendent's
Representative. Any pipe that cannot be concealed
shall be referred to the Superintendent's
Repregentative before installation.

Where pipe sizes are indicated on the drawing these
shall be the winimunm sizes acceptable. Where pipe
sizes are not indicated, deterwine the size of the
pipe so that itwill be of adequate size for the
duty reguire pipe sizes shall be subject
to approval.

A1l pipew shall be constructed so that it will be
free f ng&raction and expansion so that it will
not da yv-other work or effect injury to itself,

Spe‘> ,are shall be taken in the arrangement of

o4l

0 secure neat and workmanlike appearance and
wanalignment and grade. Crossovers shall be kept
inimum. All pipes shall pass through walls at

Lgitt angles, ’

Bxposed runs of pipework shall be supported so that a
clear space of not less than 50 mm is left between
the pipe or iasulation and the nearest wall, ceiling

Qiiiib or other surface,
A1l pipes and fittings shall be thoroughly cleaned before
erectich removing all scale, burrs, fins and
obstructions and where necessary, ovlown through
internally after erection,
. Pipework shall be isolated from vibration by approved
flexible connectims where necessary.

Small bore pipework shall be protected from mechanical
injury by the use of backing boards, conduits or

other approved means. DBacking boards shall be of
first class dressed timber painted or varnished

prior to erection of pipework.

The drawings indicate the approximate position only
of all outlets. Final position of all outlets, etc.,
shall be determined on site.

25,3 Grading Venting and Draining

Piping shall be true to grade, Sagging piping that will
trap liquid or air will not be accepted.

o777
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25,0 Pivineg, Valves. Diapram, Markers and Instruments (Ccntfdg
25.3 Grading Venting and Draining (Cont'a
/ Wherever possible, horizontal piping shall be graded down
/ ~in the direction of flow; except for pipes carrying water
‘ which shall be graded upwards in the direction of flow
except where running with other services when, for appearance

purposes, water piping shall be run to the same grade as
j the others, '

’ Wherever possible the grade shall be at least 1 in 200,
(i) Water Iines - provide air vent at all high points,

Where there are branch lines serving outlets these
shall be graded upwards to vent through the outlets.

Branches for comection to equipment end branch lines
shall be taken off the top of the steam main.

(1ii)Steam Condensate ~ lines shall be graded down.

(iv) Compre§sed‘MQ;%§£E§Mm provide automatic or manual

valves draj ts at all low points.

o
At all vent n points provide risers and pockets
respectivel] ich the vent or drain shall be connected,
Ekach riser—ar ocket shall have a diameter equal to the
diameten e pipe on which it is formed and shall be
"150 mm high in the case of risers and 300 mm
case of pockets. Fit manual or auvtomatic
11 risers and pockets as specified. Vents and
all. discharge visibly to tundishes or other wasie,

<<;)- - drain cocks at all low points in water systems to
pérudt draining. Bach cock shall be suitable for 13 mm
hose connection for draining to waste,

A1l portions of equipment in which water may collect shall
be drained to waste. Drains shall be coanected to
equipment with unions to facilitate cleaning,

.4  Pipe Supports

Hangers, supports, brackets, etc., shall be of approved
design and shall allow for expansiocn of pipe lines and shall
have provision made for adjusting grade and alignment.

Where possible parallel runs of pipes shall be grouped on
pipe racks. Racke shall consist of shaped steel frames

and the pipes snall be carried in saddles bolted or screwed
to the racks. All racks, hangers and other supports shall
have inserts on which the pipes ghall rest. Inserts shall
be of neoprene or other similar approved material where
pipes do not get sbove ambient temperature and of ashestos
webbing where they exceed this temperature.

Supports for vertical pipe lines shall be designed so that

“the weight of the pipe is positively supported in a way that
does not depend an a friction grip w to the pipe.
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25,0 Piping, Valves, Diagram, Markers and Instruments (Cont'd)

25.4  Pipe supports (Cant'd)

Brackets shall also be provided as necessary to prevent the
piping from swaying and vibrating. The spacing of
supports and/cr brackets shall not exceed one and a half
times the spacings for horizontal piping set out below for
piping of the same material and sigze,

A1l pipework which remains at about ambient temperature
such as compressed air, gases, cold water, drains, over=
flows, fuel oil, etc., may be clipped to fixed supports
or may be supported form flexible hangers. The method
of support adopted shall suit the location of the pipes,

All pipeweork in which significant variations from ambient
temperature occurs, such as steam, condensate, hot water
pipes, etc., shall be secured at intervals not exceeding
20 m by anchers in the case of both horizantal and vertical
pipes. Provision for expansion between anchors shall be
made by bends, loops or other approved means. Between
anchors, provision shall be made as follows for movement

of piping :2-
Horizontal Pipiﬁ_g@

Piping shall g from steel rods with pivots at botn
ends; the ro aving diameters as follows 2=

Pipe Idameé§%2§}7 Rod Diameter

to and (g%%%?ing 50 mm ‘ 10 mm

<:£Zp 125 mm : 16 mm
150 mm 19 mm

* 250 mn | 22 o
Whére the amount of expansion is excessive for the langth

of rod that can be accommodated or where support form
above is not possible, the piping shall rest on rollers.

Vertical Piping

The piping shall be restrained form moving horizontally
by guides which do not restrict its vertical movement
caused by expansion. A section of straight vertical pipe
so long that vertical support is necessary additional

to that given by the section anchor shall be supported by
springs or other approved form of flexible support so
designed that the maximum expansion due to temperatue
change does nct exceed 25% of the extension of the spring
due to its loading.

Springs shall have a minimum additional travel from design
deflection to solid of not less than 50% of the design
deflection where the design deflection is not more than
one inch; and 30% of the design deflection where the
design deflection is greater than one inch. Each spring
shall have a pointer and scale for indicating the spring
_deflection., Where the spring diameter is less than 0.8
times the compressed height of the spring at design load,
the spring shall be enclosed on all sides by a robust
housing.
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25.0 Piping, Valves, Diagram, Markers and Instruments (Cont'd)

25,4  Pipe Supports (Cont'd)

Drawings or samples of all anchors, hangers, clips, etc.,
shall be submitted for epproval prior to commencement of
erection,

Hangers or other approved supports for horizontal pipe lines

shall be spaced at intervals not greater than the
following :ze

o Steel Pipe -

Pipe Size : dpacing
13 mm 1,800 mm
19 mm - 32 mm 2,400 mm
40 mm - 63 mn 3,000 mm

75 mm - 88 mm ' 3,600 mm

100 mn - 150 mm ' 44,200 mm

r : ] 200 mm -« 300 mm 4,800 mm

o Copper Fipe ~ ‘
Pipe Size @ Spacing
6 mm - 600 mm

13 mm 1,200 mm
16 _mm 5 mm ‘ 1,800 mm
40 mm , 2,400 mn

mm : 2,700 mm

@ mn -~ 100 mm : 3,000 mm

<5 mm 3,300 mm

- @150 mm 3,600 mn
175 mm 4,200 mm

\ 200 mm 4,500 mm

442;Q§> 225 mm 4,800 mm

See also Clause 27,0 for piping connected to equipment that
is spring mounted or embodies reciprocating or rotating

components.

25.5 Materials
These shall be as stated in Annexure 9,

25.6  Joints

(2) Unpalvanised Steel Lines Tested Heavy Duty
A1l joints shall be selded to S.A.A. Specification by
, : qualified welders. Welding shall be carried out
only by persons approved by the .Superintendent's
Representative who may require the submissim, in
respect of each person proposed to be engaged, of
any or all of the following :-

+ Certificate of Competency
. Statement of Experience

o Test pieces as directed.
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25,0  Piping, Valves, Diagram, Markers and Instrument (Cont tq)

25,6  Joints (Cont'd)

() Ungalvanised Steel, Lines Tested Heavy Duty (Cont'd)
Flanged joints shall be made at all valves and at such
other places where necessary for installation purposes
in lines over 50 mm nominal diameter. Flanges shall

be to the B.3. Table appropriate for the working pressure

of the system but not lighter than Table 'E'; and
shall be welded to the pipe. Where welded joints
are impracticable in lines under 50 mm nominal
diameter, approved female unions with double bronze
seats may be used,

(b) Galvanised Steel Lines
Joints generally shall be screwed, Scrcowed flanged
joints shall be made at valves and at such other
places where necessary for installation pruposes in
lines over 50 mm nominal diameter. Flanges chall be
to the B.S5.S. Table appropriate working pressure of
the system, but not lighter than Table 'E'; and
shall be screwed to the pipe. Where screwed and
socketed joints are impracticable in lines under

50 mm nomina -ﬂter, approved female unions with
double bronfe may be used.

(c) Unpalvanl es Tested Medium Tube
Shall ¢ ' o (a) or (b) above according to the

appllcs' d to approval.

l s shall be of the scocketed type in which the
j is made by the flow of brazing alloy by
arity along the annular space between the two
g surflaces. For meking the joint either an

roved capillary fitting shall be used or the
d of one of the pipes shall be formed as a socket
by heating and the use of approved forming tools,
<§§Q§§> The brazing alloy shall be of approved type containing
é;éZ§§§> not less than 15% silver.

Flanged joints shall be made at all valves over 50 mm
and where necessary for installatio purposes.
Flanges shall be to the B.S. Table appropriate for

the working pressure of the system but not lighter
than Table 'E' and shall be joined to the piping as
specified above,

To facilitate assembly in approved places compressiaon
unions of approved manufacture may be used in lines
uwnder 50 mm.

(e) General
J01n1ng flanges shall be truly parallel to ‘each other
so that bolts are used only to make joints steam or
waterproof and not to pull up flanges not true in
alignment. All bolts and nuts shall be of materials
v matching the piping. For black pipe use bright steel
bolts and nuts. :
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25.0 Piping, Valves, Diagram, Markers and Instrument (Cantfd)

25.6 Joints (Cont'd)

(e) General (Cont'd)
Compressed asbestos fibre full faced gaskets shall be
used between all flenges with an approved jointing
compound, except that insertion rubber full faced
gasketted may be used where approved in systems with
low working pressures. P.T.F.E. tape shall be used
on all screwed joints.

NOTE : Joints between copper and steel piping shall
be of the gasketted flanged type to prevent
metal contact, All joints to equipment
shall be made by flanges or unions. Piping
connections to valves with screwed ends shall
be made with a union on one side of the valve.

25,7 Bends and Tees

Radiused bends shall be used wherever possible. Unless
specifically approved, elbows shall not be used in piping-
in which flow takes place continucusly when the plant is in
use.

Bends in steel 1i
four times the dianme

Bends in cop
five times N7 diemeter except that a radius of not less
than three 1 é! the diameter will be permitted provided

kiéss ds increased by 0.6 mm over that

speci ie i i :
A1l hall be pulled in an approved manner and no

app{?%%é?le flattening of the pipe discernable.

all be formed in the manner specified for joints -
at is by welding in the case of black steel pipe. In
case of galvanised pipe screwed or flanged tee fittings
shall be used -~ tees formed by welding shall not be accepted,

Tees in copper lines shall be capillary type using silver
solder,

<<::£§f¥7 Pipe Sleeves and Coverplates

In a1l holes for pipes through concrete and masonry, copper
pipe sleeves shall be set therein. Pipe sleeves through
floors shall project 13 mm above finished floor level,

A1l holes exposed to view in areas other than plant rooms,
pipe ducts and the like shall be fitted with approved
chromium plated coverplates.

25,9 Plating of Fxposed Piping

A1l exposed piping leading to fittings in rooms other than
plant rooms, pipe ducts and the like shall be heavily
chrome plated over nickel plating on electrolytically

- coppered surfaces for steel pipes and over nickel plating
direct on the pipe for copper services,
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25,0 Piping, Valves, Diagram, Markers and Instruments (Cont'd)

25,10 Testing

I As pipe reticulation proceeds and on the completion of
‘ each section the various systems shall be tested as
follows ¢~

As a winimum each section of piping shall be tested with

; the fluid to be carried or a similar approved one tc a

| pressure equal to its working pressure plus 66%% which

! shall be held for four (4 ) hours with no discernable loss.

f The working pressure on which this test shall be based
shall be the working pressure specified for the piping system
under consideration; or where no werking pressure has
been specified, the maximum working pressure to whcih the
piping is likely to be subpjected in use. The following
requirements shall also apply :=-

. as a mnimum all water piping shall be hydraulically
tested to 1,000 kPa which pressure shall be held for
four (4) hours with no discernable loss

° all steam pipework to be tested in accordance with the
requirements 18 S.A. A, Code and the Queenslend
Division of O ional Safety and Weights and Measures

o in partic 1 joints in all pipework shall be
exposed the/time the test is carried out, and pipes
shall nsulated prior to testing.

rsons designated may be present at such tests.
Qggigg ework will not be gccepted unless this condition
te

. notd ation shall be given seven (7) days in advance
ﬁéggéib' g that tests are to be carried out, so that
th

- 25011 ‘
s shall be of the types set out in Annexure 10,
A1l valves shall be the product of a well-known manufacturer
d be of types in common local use, All sizes of valves
of the ane type shall be the product of the one
, manufacturer.

A1l valves shall be suitable for the pressures and fluids
carried by the piping in which they are installed.

A1l valves shall close with clockwise rotation of the
handwheel,

A1l valves shall be placed in accessible positions for
operatian and repairs. Provide chain wheels and chains
in place of handwheels for frequently operated valves
located more than 2,000 mm above floor level.
Where throttling is noit requiredfmzéte or fullway valves

- shall be used and where throttling is required, globe
valves shall be used. Gate valves shall be installed with

“ the stem in a horizontal plane,
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Piping, Valves, Diagram, Markers and Instruments (Ccnt'd)

Valves (Cont'd)

Valves over 50 mm diameter shall have flanged ends. Valves
50 nn diameter and under may have screved ends. Where
used in copper piping, screwed valves shall be connected
to the pipe with capillary fitting screwed connectors
which may incorporate a union,

The connection between each valve and the aljacent equipnent
shall be made with a flange or uwnion. A union shall be
provided on at least one side of every valve with screwed
ends.

Al) valves with glands shall be fitted with gland packing
of an approved type and suitable for the duty for which
the valve will be used, '

Before installation, every valve shall be blown ocut with
air to remove any foreign matter lodged in the valve.

A1l threads shall be coated with graphite and oil (except
valves for medical gases including compressed air. )

Threads on all nipples (including those in copper lines)
are to be tapere t only for flare compression
flttlngs °

Pipe Dlagramﬁ\,@ and Valve Marking

(a) In ad to meeting the requirements of Standard
Specification SM 1, Clause £,0, the Sub-contractor
shé%%é?%ovide the items described in (b) and (c)

1

ve Labels
valves shall have identifying labels mumbered to

correspond with the plantroom diagrams. Labels shall
e engraved traffolyte in metal carriers. Within
Plantroom labels shall be screwed or secured in an
approved manner to handwheels or valve bodies.
In unfinished areas such as pipe ducts, tunnels, roof
spaces, etc., the labels shall be securely wired

to valves.

(¢) Pipemarkers
11 piping, whether exposed or concealed shall have

permanent pipe markers ("Brady" of "Safetyman" or
equal approved) to identify piping and to indicate
the directian of flow. Markers and the intervals

at which they are applied shall be in accordance with
A,S. - CA 21,

25.13 Instruments

(a) Pressure and Altitude Gauges
Pressure gauges shall be of approved menufacture, of
the Bourdcn type with concentric scales and shall
comply with the requirements B.S.S. 1730 - "Bourdon
Tube Pressure and Vacuum Cauges"
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25,0 Piping, Valves, Tiagram, Markers and Instruments (Cont!'d)

25,13 Instruments (Cont'd)

/ - (a) Pressure and Altitude Gauges (Cont'd)
/ Each pressure gauge shall be guaranteed as suitable
/ for use with its respective medium whether :-

air, water, steam, or other fluid or gas.

| The Bourdon tube shall be of beryllium bronze

Bezels and flanges of gauges shall be satin-chrome
finish.

Gauges shall be fitted with Beryllium~bronze orifice
plates te minimise the effect of fluctuating pressure
and shock.

The gauge dial diametéer shall suit the installation
and the scale shall be graduated in kilopascals to
not less than 30% above the maximum working

! ‘ pressure.

The accuracy e instrument shall be such that the
error in pres Indication, with either increasing

or decreasi Sure, at any point above 10% and
below 90% Zg%f%? maximum scale graduation, shall

not exce the maximum scale graduation, and
for the((r f the scale, 14% of the mexiwm scale
gradu,

ch shall be clearly and permanently marked with

thelmantifacturer's name or trade mark, B.S.S. 1780
material of the Bourdon tube,

uges shall be installed in the vertical position, where
possible, and in a manner that will prevent the
traensmission of vibration to the gauge.

A bronze gauge cock, "John Fig. 73" or equal, end
suitable for the service pressure and temperature, shall
be provided in the pressure line to each gauge.

In addition, gauges used with steam shall be provided
with an approved syphon between the tapping point
and the gauge to prevent steam entering the gauge.

(b) Dial Thernometers
Dial thermometers shall be provided where shown in the
drawings or where specified. They shall be of the
mercury in steel type.

The dial diameter shall be as specified. Bezels and
flanges shall be satin-crome finish to match prescure
gauges ° f TN CUE R

The dial thermometers shall be of the remote bulb type
with a movement cansisting of a direct acting, double

coiled Bourdon tybe, giving direct drive to the
pointer without geared movement or linkages. The
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25,0  Piping, Valves, Disgram, Markers and Instruments (Cont'd)

25,13 Instruments (cont'd)

(b) Dial Thermometers(Cant'd) :
} » movement shall be compensated against ambient tempera-
/ ture changes and shall be provided with a zero
/ adjusting screw,

The Bourdon tube shall be of seamless chrome-
e molybdenum steel tube.,

The capillary tube and bulb shall be of stainless
steel. The tube shall be of adequate length for the
application and shall be protected by semi-flexible
copper armour. The accuracy of the instrument shall
be within « 4% of the scale range and calibration
shall nol change with ageing.

The sensing bulbs shall be enclosed in thermometer
pockets of a type which will enable the bulbs to be
withdrawn without draining the piping system.

Thermometer pockets shall be of bronze or stainless
steel, shall be of the oil filled {ype, supplied by
the manufectur £ the thermometer, of a length
reconmended b m/and shall be installed in

accordance % recommendations,

26,0 ELECTRICAL

Wt ocuNypem st

26,1 Wiring Ru1g§5>

A1l el g work shall be carried out in accordance
' with@ ian Standard 3000 Part 1 - S.A.A. Wiring

Rule the requirements of the Supply Authority.

upplies shall be provided by others as set out in
fmnefure 11, The Sub-contractor shall connect these to
<§§§§§Fe items provided by him and shall supply all materials
1d do all the work an the load side of these points

26,2

of connection.,

| @ NOTE : If the supplied listed in the Mmexure are

inadequate for the equipment offered this
MUST Bl MATE CLEAR IN THE TENCER.,

26,3 Conductors

(a) In general, conductors shall cansist of P.V.C. insulated
stranded copper cables. No joints shall be allowed
in any cables, excepl at approved terminals at
switchboards or equipment.

A1l cables, except where otljgrwise specified, shall be
of 240 volt or 660 volt grade of approved manufacture.
Each coil of cable delivered un the job shall bear
the maker's label intact, otherwise it shall be

liable to rejectiaon.

A1l wiring shall be looped and no joints whatever will

. be permitted. All wiring in which kinks or abrasians
occur will be condemned and shall be replaced by the
Sub~contractor at his own expense.
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26,0 T[lectrical (Cent'd)

26,3 Conducters (Cent'd)
(a) Cont'd.

Distinctive colours shall be used for all conductors
throughout the installation,

In the event of any errors occurring the circuit
shall be rewired &t the Sub-contractorfs expense with
the correct colour,.

Earthing conductors shall be sized in accordance with
S.A.A. Rules, and all earth conductors shall be
green P.V.C. covered.

For cables to motors, no conductor of less cross section
area than 3/.036 shall be used. All wiring to
instruments, cantrols, etc. shall be run in muiti-
strand cables, minimum 3/.029,

Conductors shall be run as follows sz«

o In general, all conductors shall be installed in
sheet mets uct with removable covers.

Ducts sha electrically continuous, and covers
shall /preferably be of the "clip in" type. Covers
secur screws protruding into the cable space
i {Be accepted. Fit suitable supports with=
in installed on walls or ceilings to retain

when covers are remced. All edges of duct
st which cables can bear, shall be bushed.

ééii;iy vertical duct runs, support the weight of the

cables.

: Fix ducts within 100 mm of each end, and at intervals
not exceeding 400 mm, so that the entire duct

system is rigid.

<§§Q§> Note that within plantrooms and other finished
areas, rigid P.V.C, duct, or conduits will be

accpeted. However; all penetratians through

, fireproof partitions must be in accordance with
all Building Acts.
. Flexible plastic conduit shall be used for the

final connections to components with moving parts
or adjustable components.

. Within ceiling spaces and other non-finished areas
of the building, double insulated conductors may
be used either run on cable trays or clipped to
the building structure at intervals not
exceeding 1 M.

(b) Where approved or specified, M.I.M.S. cables shall be
1000 V rating. Bending radius of M.T.M.S. cables
shall be not less than 12 times the diameter of the
cable. All glends, fittings and seals shall be those.
designed by the manufacturer for use on M.I.M.S.
cables and shall be properly installed and sealed.
The Sub-contractor shall take particular care when
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26.0 Electrical (Cant'd)

26.3 Conductors (Cont'd)
(b) Cont'd,

sealing the cable to ensure that the end is perfectly
moisture free, and that each individual conductor

at the end being sealed is wiped perfectly clean and
free from any minute trace of magnesium oxide
insulating powder. The cable shall be made off and
sealed immediately on cutting to ensure that no
moisture is allowed inside the seal or cable, The
seals used shall be of cold screw on pot type and the
insulating sleeves covering the conductors after the
seal shall be made of neoprene,

Seals are not to be screwed right home on to the
copper sheath but one thread is to be left remaining.

M1 coils of cable shall be insulatiw tested with

a 1,000 volt megger before use to ewoid installatim
of low insulation resistance sections, and the
Sub-contractor shall, after instellation of each
section, and before connection to switchboard, test
for insulatim resistance in accordance with

S.A. A, Wirin es, MAny section of cable which is
found unsati tOry shall be replaced. All cables
after the ins ition shall show 'infinity!

reading w sted with 1,000 volt. megger,
Requir of the S.A.A., Wiring Rules shall be strictiy
observed installation of cable.

ppropriate, busways may be used. These shall
of copper busbars run in sheet metal ducting.
s shall conform to the requirements below and
1 be securely fixed on angle iron brackets.

ars shall be so sized that temperature rise on
load does not exceed 40°C.

tchboards

(a) General
Switchboards generally shall consist of cubicle type
switchboards mounted as shown on drawings.

The Sub-contractor, before proceeding with the
manufacture of any switchboard to which supply is

to be given by others shall take steps to ensure that
the provisim for receiving supply is consistent with
the intended method of giving supply.

Each switchboard shall be in accordance with A,S.
1136 - Switchgear and Control Gear Assemblies, and
shall be en indoor, staticnary, cubicle type, with
form 1 segretation and 1 P.12 protection,

Each switchboard shall be so consiructed that all
portions thereof are capable of withstanding maximum
prospective fault current available,

For each sectian of each switchboard provide a 20 watt
fluorescent fitting complete with tube and starter
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26,0 Electrical (Cont'd)

26.4  Suitchboards (Contid)

(2) General (Conttd)
switched from within the switchboard. Provide also
within each switchboard a general purpose outlet.

Each switchboard shall be designed to dissipate the
heat generated within it without producing internal
termperatures that exceed the rated ambient temperatures
of equipment, etc. enclosed by it or that cause
inaccurate operation of overload relays, etc. If,

for this purpose, ventilation openings are necessary,
each such compartment shall be ventilated and
pressurized by means of a propeller fan (with cowl

and air filter) and an air outlet,

Provide raised concrete plinths under switchboards
and bolt framework thereto. Plinths shall be coved
to the floor and finished with cement render.

Penels shall be carried down to the plinth, but a

clearance of 150 mm shall be allowed between the lowest
equipment and the f{lcor.

Before comme g ufacture, submit for review

detailed draw showing cubicle canstruction and
electrica ipment.

A1l cd originating on the switchboard shall be
protec 7 H.R.C. fuses, ,

1\ \sfif¢hboard components shall be mounted on 2,0 mm
ic eel panels, kept clear of the outer cubicle.
onents shall be mounted on the cubicle itself.
@t from busbars and M.I.M.S. cables all wiring shall
e run in multi-strend cables within plastic ductinge
1 power and control connections to equipment etc,
external to the switchboeard shall be brought to

\

approved mechanical terminals arranged in rows and

plated jaws within plastic modules fitted to a shaped
metal tracke

Q;E§Q> provided with approved markers.
’ ' Terminals shall be of the type with perallel sliding

Indicating lights, meters and switches intended for day
to day use shall be grouped together on a fascia
forming part of the front panelling of one sectiomm

of the switchboard.

All indicating and pilot lights shall be neon type
lamps with removable bulbs and lenses.

M1 equipment, lights and s¥¥t&hes shall be identified
(and in the case of swiltches have their prositions
marked ) by means of engraved traffolyte labels; labels
secured with not less than two screws.

Provide neutral bar and earth bar,
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26,0 Electrical (Cont'd)

26,4  Switchboards (Cont!d)

(a) General (Cont'd)
Provide automatic ~ off -~ test switches for each
item of automatically controlled equipment to permit
it to be stopped or made to run for inspection and
test purposes,

Provide hour meters for dﬁplicated equipment to record
the number of hours run by each unit of the pair.

For each motor with a rating of 25 kW or more provide
a voltmeter and ammeter complete with transfer
switches to indicate voltages between phases and from
phases to neutral and phase currents. The ammeter
shall be a B.S.8, ~ 89 first grade instrument of
the moving iron suppressed top scale type with s
scale length of 150 mm. The voltmeter shall be a
matching instrument. The current transformer supply-
ing the ammeters shall be in accordance with A,S.
€388 to meet the application described herein. C.T.
primaries shall be bar type, with bolted connections
each end for easy removal. Wound primary type C.T.t!s

will not be ad.
The equip carited on the hinged fascia panel shall

be wired i ible cable bound together into

a harn Wi a loop formed at the hinge.

No jo'@ be permitted in any conductor, except
at -‘?ﬁ'* al which forms part of some items of

i tehbogrd equipment. All switchboard wiring shall

b rried out to a consistent colour caode,

oyide and mount an a wall adjacent to ﬁhe switchboard |

pproved wiring diagram showing the numbers of all
terminals on the switchboard and showing also the size
of all conductors. Mount the wiring diagram an a

13 mm thick ply backing under a clear plastic sheei

with a metal surround an all four sides,

| & (b) Cubicle
: :;£ Bach switchboard shall be of the front connected

cubicle type.

The cubicle shall be of sheet metal construction of
not less than 1.6 mm thick, securely stiffened and
reinforced by a sturdy angle iron framework, or
alternatively of not less than 2,0 mm thickness,
folded for stiffness,

The angle iran framework shall be cleaned down,
degreased, painted with a phosphoric acid rust
neutraliser, primed and bruggﬁggggellede

The panels and doors shall be of galvanised sheet
metal, or zinc anneal and shall be cleaned down,
degreased, painted with a phosphoric acid rust
neutraliser, primed, spot puttied and rubbed down,
sprayed with surfacer and finally rubbed down and
sprayed with a first grade enamel and oven baked;
or equal approved.
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26,0 [Electrical (Cont'd)

26,4  Switchboards (Cont'd)

(b) Cubicle (Cont'd)
o v Interior of cabinets shall be whiteand exterior
/ as selected. ‘

/ A1l cut outs and holes shall be burr free, and painted.

j The cubicle shall be fitted with double hinged docrs
to the front, and hinged indicator section above., All
doors shall be fitted with resilient gaskets to
‘ensure exclusion of dust and dirt. To give access to
the interior of the switchboard, the doors shall be
provided with cylinder locks (minimum 5 pin) operate-
ing "night latch" type latches, All locks shall

be keyea alike,

A1l ventilation holes shall be insect and vermin
proofed, and shrouded go that dust cannot settle
in. All cable entries shall be verim proofed.

The switchboard shall incorporate approved spare
parts shelf, :

(c) Switchboard(égiéﬁgs

Where busbar > utilised, the system shall comprise
gh conductivity copper bars, firmly
an approved insulating support fitted

2
S
g
L
(2
)

with ier;rewry insulation where necessary to prevent
track n A1l insulating material shall comply with

37 Type 1.

B'

1 busbars shall be fully insulated indicating phase
de ation, or fully enclosed, and must be
coinpletely separated from cabling zones.

The busbar system shall be built to a type tested
design, capable of withstanding a faulty level of at
least 20 M,V.A. at 415 volts, and the switchboard

manufacturer shall supply upon reguest, a copy
é;éi§§i> of a type test certificate issued by a recognised

Mustralian Testing Authority.

Busbars shall be sized to limit temperature rise to
40 degrees C anywhere on busbars or connections,
(@) Other Conductors
Wiring shall be run in P.V.C. insulated cables as
specified above, except in the vicinity of equipment
at elevated temperatures where cables of the appropriate
temperature rating shall be used, '

(e) C.P.S. Units
Combination Fuse Switch Units, shall be of the quick
make/quick break type, and®*fH& uoving contacts shall
be spring driven to ensure positive opening and
closing actians., In addition all contacts shall be
fully shrouded. H,R.C. fuse links shall comply with
dimensianal standards, B.S.S. 88/1967 and shall be
mounted on the moving contact mechanism which shall
be isolated from line and load contacts when in the
YOFF" positim.
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26,0

2644,

Electrical (Cont'd)

witchbosrds (Contid)

(e) C.F.8. Units {Cont'd)
The fuse switch units shall comply with B.S. 3185,
and shall be tested and proved to be capable of closing
onto and carrying a through fault as specified for
the switchboard, Hach unit shall be capable of making
and breaking 3 times full load current at 0.3 Power
Factor.

Bach fuse switch unit itself shall be enclosed within
a separate compartment ot preclude fault trensference
and shall be interlocked so that the switch cannot

be operated with its door open, or the door opened with
the switch in the "ON" position. An over-riding
interlock shall be provided for maintenance and
inspection purpose.

(f) Contactors
A1l contactors controlling motors shall comply with
Australian Standard 1029, and shall be capable of
carrying and switching full load motor current at
ACL duty. They shall incorporate positive single phase
protection by means of a dual bar system.

Contactors shall/Bef)of the block type, with awxilliary
cantacts as req do

hall be of the encapsulated type
redesign, Supply 10% spare coils
i?fx>the next whole coil) of each type
coils shall be sealed into tough air
hene bags. Store these coils on the
ts shelf", ’

rovide cne spare relay of each type used.

Qiiiﬁ) Contacts shall be derated, by a minimum factor of 2

i.e. contact rating shall be at least twice
camnected load.

(h) H.R.C. Fuses
Where H.R.C. fuses are specified, the carriers shall
be of highest grade phenolic mouldings to B.S.3. 777,
with brass contacts and brass carrier contacts.

The fuse cartridge shall be to B.S. 88 and approved
for duty A.C. 80 Class Q1. Control fuses shall be
Class P.

Provide 3 spare H.R.C. fuse cartridges of each type
and rating used, mounted in approved clips fixed to
the inside of the switchboard doors,

- Replace any cartridges used during the maintenance
period,
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Electrical (Contid)

Control Panel

Refer to Clause 6,2 (b). This panel shall incorporete the
switches and lights etc. described elsewhere in the
specification,.

The panel shall consist of a sheet metal enclosure canstructed
and finished in accordance with the provision of Clause

26.4 sbove 1o the extent that they are applicable. It shall
be arranged for wall mounting and have provision for access

to wiring, connections, etc. inside it.

The lights, switches, etc. shall be mounted on the front
panel of this box. For the identification of all lights
and switches and for other markings, etc. provide a 3 mm
thick back engraved perspex panel, screw fixed to the
front panel of the box. The engraved lettering shall

be filled, and the back of the perspex panel painted to
colours as selected.

NOISE _AND VISRATION

A1l equipment inst shall be selected, mounted and
installed so as to duce no vibration than can
te

reasonably be obj . The following provisions,
however, shall egst be made :-

(a) A1l rotédi r reciprocating equipment including fans
and egud housing fans shall be mounted on
supp incorporating i

?§§§Q§§rings with a deflection designed according to

approved procedure to give first class

<:;£zpisolation of vibrating forces, taking into account

the type, size and speed of the vibrating equip-
ment and the thickness and span of the supporting
floor,

The springs shall be disigned with a sufficiently
large diameter to give lateral stability; but not
less than 0.8 of the compressed height of the
spring at design load. Springs shall have a
minimum additional travel to solid equal 1o

50% of the design deflectian.

Pads of neoprene in series with the springs,
designed for interrupting the passage through
the springs of high frequency vibration in
the audible range.

(iii)Provision for levelling the supported equipment.

(iv) Motion limiters where necessary for preventing
excessive rocking of the equipment during normal
operation or start up.

(v) Housings that include vertical limit steps in

the case of equipment with an operating weight
different from the installed weight and equipment
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27.0  MNoise and Vibration (Cont'd)
(a) Cont'd.

(v) Cont'd.
exposed to the wind. The housing shall serve as
a blocking during erection and the installed and
operating heights shall be the same. A minimum
clearance of 13 mm shall be maintained around
restraining bolts and between the housing and the
spring so as not to interfere with the spring
actian, Lim.t stops shall be out of contact
during normal operation.

(vi) Hot dipped galvanising, in the case of momntings
used out of doors, :

Piping conmnected to spring mounted equipment shall be

laid out so that the piping has sufficient flexibility

to allow for movement of the equipment and expansion

or contraction of the mains. Such piping shall bte

hung for a length equivalent to twe hundred diameters

on supports incorporating steel springs and pads

of neoprene in series with the springs designed for

interrupting the passage through the springs of

high frequency vibration in the audible range.

The springs s ave a deflection under operating

conditions of ast 25 mm, Spring diameters

shall be n S than 0,8 times the compressed height

of the spr design load. Springs shall have a
ini i tidnal travel to solid equal to 50% of

rlection. BEach spring shall have a
scale for indicating the spring

<E%§§§Sing closest to spring mounted equipment shall

as Yspecified above and additionally shall be
.ﬂhle of holding the piping at a fixed elevation

during installation and have a secondary adjustment
r transferring the load to the spring whilst

maintaining the piping in the same position,

Beyond the length of two hHundred diameters all piping
shall be isolated from the sitructure by flexible pads
or inserts as specified in Clause 25,0

A1l air ducts shall be isolated form faens by flexible
connections., See Standard Specification SM2,

All electrical conduit and rigid conductors shall
be isolated from motors by sectims of flexible
conduit- and wiring as specified in Clause 26.0

Drain lines shall be isolated from vibrating equipment
to which they are attached by means of sectioms of
rubber hosing.

The pipework generally shaf%ﬁﬁzhéﬁpported form beams

or other rigid structural elements ~ not from thin
or light weight floor or wall panels.

071177




MISCELLANEQUS

Machine Bases

The Sub-contractor shall provide all coerete plinths
required under items of his equipment; and any necessary
stabilizing blocks or bases,

Guards

Guards shall be place around all moving or otherwise
dangerous parts of the equipment to the satisfaction
of the Queensland Division of Occupational Safety and
Weights and Measures, and the Superintendent's Representative.

Fixings

(a) Permitted Types
In general, all fixings shall be by metal expansion
devices in pre-drilled prepared holes,

Self-drilling anchors may be used subject to approval
if designed using a factor of safety of 10,

Explosive driven fixings may be used subject to the
following :-

fi rs//shiall not be used with prior approval
Tintendent's Representative.

‘ngs shall not be used in the following
ances :-

when exposed to view in the finished building

when in tension

for fastening to other than concrete or brick -
for fixing to hollow bricks or hollow blocks
for edge fixing to 115 mm brick walls,

such fixings shall be sued only for minor support;
such as the direct clipping to walls of pipes
13 mm diameter and under.
Desion of Fixing
The selection of type, size and number of fixings shall
be in accordance with the recommendations of the
fixing manufacturer. 1f required by the
Superintendent's Representative the Sub-contractor
shall carry out, without cost, tests to substantiate
the reliability of the design data being used.

Location of Mxings

To prevent disfiguring the gtructure and to ensure
sound fixings, fixings shall not be made less than

63 mm centre or less than 50 mm from edges or corners.

071177
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28,0 Miscellaneous (Cont'd)

28.4  Painting
The Sub-contractor shall paint with an approved preparatormn

the installation including féﬁsj motors, pumps, cylinders,
guards, hangers, brackets, piping and all other permanent
parts of the installation except s~

(a) brass, bronze or copper parts which shall be left
clean, polished and finished with one coat of clear
lacquer of approved manufacture,

(b) chrome plated and stainless steel parts shall be
left clean.

(¢) generally aluminium parts shall be left clean.

(@) items concealed form view above false ceiling or in
vertical pipe ducts.

Prior to painting, all surfaces shall be prepared according
to best practice. In particular all galvenised or zinc
anneal. surfaces sheg first either have one coat of etch

primer or be wash first with etching solution and

then clean water dried off,

A1l materials 1/be of first grade quality for the part~

icular envi t"in which they are to be applied.

A1l coatj 11 be compatible with each other; and
ured from the one manufacturer.

should 1

tion names and numbers shall be sign written an
ment in an approved cantrasting colour in letters
to suit the application, but at least 25 mm,

9. SCHEDULE OF TECHNICAL IETATLS

Quoters shall complete the schedule of Technical Details
forming part of the Specification Docuuents.

071177
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ANNEXURE, 1e

IRAWING LIST

TRANING NUMBER TITLE

P 6849 Mr Conditiaing Layout
P 6850 Mechanical Services Layout

P 6851 Details and Sections.

@
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ANNEXURE 2. @ : . T
SOUND ATTENUATOR PERFORI Q%gégﬁﬂmzst

Min., dynamic :msertlon% @Mtx’a{)s - dB re 10 ~12 att

SOUND OCTAVE BAND CENTRE FREQUENCIES MAX . LOCATION SUGCESTED ATR
ATTENUATOR (Hz ) PERMISSIBLE SIZE TO SUIT QUANTITY
PRESSURE CTWOR s
125 |250 {500 |1000 |2000 {000 lg00 PRESSUAE DUCTWORK (/sec)
DROP (kPa)
2
SA 1 23 | 32 | 47 | 56 | 56 x%\> © 4.86 0.137 Generator 1220x 915 x Equiv=- 54,20
< Room alent Length 7525
N>
SA 2 15 1 26 | 43 | 53 53 4 32 : 4086 0,105 Generator 610 x 915 x 2710
Room Iength 1525
SA 3 15 | 26,1 43 | 53 53 45 32 L8656 0,105 Generator 610 x 915 % 2710
' Room Length 1525
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ANNEXURE 3,

COMPRESSED ATR SYSTEM

WORKING PRESSURE OF COMPONENTS

Al)l compenents shall be suitable for
a working pressure of not less than

ATH COMPRESSOR

Number off

Free air delivery of compressor when
operating at a discharge pressure of
4.1 5 kPao

AIR RECEIVER

Number off

Diameter 6§%§2>
Length @7
AFTER coox&a\@

Description

&
N
&
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2.8 litres/sec.

1

Horizontal.

450 mm

915 mm

Unit mounted
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ANNEXURE /4.

GENERAL TERSCRIPTION OF EXTSTING INSTALLATION

PART 'A' -~ WATER CHILLING PLANT

(i) WATER CHILLING UNITS

2 x each with reciprecating refrigerant compressors,
direct expansion water chillers and shell and tube
condensers.

COOLING TOWERS

2 x cross draught induced flow type.

CHILILED WATER PUMPS

(a) 2 X Primary pumps.

(b) 2 x Secondary pumps.

A1 end suctia@mk withdrawal type.

CONTENSER N@mur«ws

2 x end Wz back withdrawal type.

PART 'B! QSQ SRR ANGEMENT

lause 6.1

@
/\\Q:
&
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General Description of Existing Installation (Cont'd)

- 2 e

Anexure 4 (Cont'd)

PART 'Ct — ATR CONDITIOWING SYSTEMS

on Floor'7

SYSTEM AREA LOCATION OF | NO. OF TYPE OF
NO. SERVED CONTITLONER ZONES REHEAT
i/1 (a) Part Floor 1| Ground Floor 7 Electric
AC/1 (b) | Remainder Ground Floor 8 Electric
Floor 1
AC/2 Floor 2 Floor 2 SR Electric with
1 Zone Steam
/3 Floor 3 @73’ oor 3 2 Steam
/i
T
AC/4, Floo Floor 4 3 Steam with
1 Zone
I Blectric
@2
N
iiisyr 5 Floor 5 2 Steam
K ,
2
loor 6 Floor 6 2 Steanm
Main Area Roof - 2 Steam
of Floor?7
Insectary Roof 3 Electric
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-3
Aonexure /  (Cont'd)

I

General Description of Existing Installstion (Cont'd)

PART 'DV =~ VENTILATICN SYSTEMS

SYSTEM AREA SERVED LOCATION TYPE OF NO. OF ° | AIR QUANTITY-
NO. OF TAN - FAN LQUALLY (HANDLED BY
’ SIZED SYSTEY =
FANS C.F.M,
‘ VR Plant Room Grownd Dh.aphragm 1 10000
Floor Mownted
Propeller
V3 Workshop - Ground Diaphragm 1 2500
Floor Mounted
Propeller
V4, Floors 1 Roof Single 2 7300
(488 ) and 2 Inlet
{Centrifugal
: V5 Ground to Roof Single 2 4070
| Floor 7 Inlet
% - : «j2>ﬂ Centrifugal
| V6 Tnfected <;? or 2 Single 1 420
! Labe Inlet
; - 42;E>\\7 Centrifugal
; V7 [nfected (S;DFloor 2 Single 1 120
; Animal Inlet
§ RoomQQt\x Centrifugal
V8 Tnfe N Floor 2 Single 1 120
; i Inlet
% i::f? m Centrifugal
E V9 E&ég>Room Floor 2 Single 1 220
|- Inlet
< ’ /47 Centrifugal
4/?$§§§> lecture Floor 4 Single 1 700
; Room Inlet
<<:; £::7 Centrifugal
<SJ’H Sterile _ Floor 5 Single 1 230
Room Inlet
Centrifugal
ViR Counting Floor 5 Diaphragn 1 60
Hoom Mounted
Propeller
Vi3 Ambient Floor 7 Diaphragm 1 2500/1800
Room Mounted
. Propeller
V14 Lift Motor Lift Motor | Mixed Flow 1 1800
Room Roof Rocf Extract
V15  |External ‘Roof Diaphragm 4 3000
Services Mounted each
071177 Duct Propeller -
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ANNEXURE 5,

) DARK ROOM WATHER CHILLING SET

Type
No, off
Capacity

Outlet
Temperature

| Refrigeration
Compressor

Qverall size

Type
Piltration
Capacity

Pressure drop

DARK ROCM WAT

- Mains pressure operated,
- 1
- 7 litres/minute.
- 10% - 13%.
= Unit mounted, 1.12 kW, capacity.
- Width - 760 mm
Depth - 685 mm
Height ~ 1780 mm

TLTERS

&
@ In-line
30 Microns

9 litres/minute max.

21 kPa.
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ANWEXURE 6,

. SCHEDUIE OF

DESIGH INFORMATION

CONDITIONER AC/G

SINGLE ZONE

COOLING s~
Required inside o
conditions R4 C db, 50% RH
Outgide air o o
conditions 32°C db, 24°C wb
DESIGN DATA :-
Occupancy - People 6
Ecuipment (kW)
Sensible 3.40
Latent -
Infiltration (litres/s.) 15
Outside Air through
equipment (1litres/s. ) 110

MINIMOM EQUIFMENT
CAPACITTES :-

Adr Quantity (1litres/s.)

9@ s

Apparatus Dewpoint %i? 12%
By-pass Factor 0.01
Total Heat Absorbe ()}7
cooling coil (k 10,91
HEATING :— \
Requ1red insi
conditi, 20%
~
- People =
(kW) -
) Filtration (litres/s.) 15
tside air through '
quipment (litres/s. ) 110
MINTHMUM EQUIPMENT
CLPACITIES i~
Rating of hsater (kW) 5.65

MINIMUM EQUIPMENT

CAPACTITIES &=
Hating of humidifier (Kg)
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ANNEXURE 7,

EXHAUST AND VENTLILATION SYSTEMS

UNIT DESCRIPTION FAN TYPE ATR
TESIGNATION OoF QUANTITY NOTES
SERVICE (1/s)
V16 Dark Room In line 45 Manufactured
' BExhaust Gentrifugal with fibre
: glass housing
V17 Stand-by Aerofeil 5420
Generator Axial Flow -
Room Vent., 760 dia.
V18 Stairwell ferofoil 5960 Flame proof
Press, Fan. Axial Flow '
760 dia.

%

Refer &n_@@ for Electrical supplies to
Sub—boar :

=
o
=

071177
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ANNEXURE &,

MAXTMUM SOUND POWER IEVELS FOR LLECTRIC MOTORS

OCTAVE : MOTOR RATING - kW

BAND

CENTRE - ' :
Hz 5.51 7.5

63 56 3 | 60 | &1

53 ' 61

49

57
o

“f
Z

@
S

The above figures are in decibcls re 10“12 watts,

The above are the maximum values for the average of the
figures for a1l motors produced. No individual figure
for a motor supplied under this sub-contract shall exceed
the corresponding figure in the table above by more than
4 dBo '
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ANNEXURR

Q

Va:

SCHEDULE OF PIPING MATEATALS

These shall be as follows

@

s

Specification

L.

Service Material Number Type or Grade.

Stean ~ 75 mm & over Steel - AS 1074 Tested heavy grade
Black
Steam - under 75 mm Copper AS 1432 Type A
Condensate Copper AS 1432 Type A
Hot Water Copper AS 1432 Type B
Cold Water Copper AS 1432 Type B
Chilled Water Steel - AS 1074 Tested heavy grade
/’77%1:%1{
Pa
7
Compressed Air 477\\é§géber AS 1432 Type A
Cooling Unit Water Copper AS 1432 Type B
and Dark Room Chi
water piping ZE;;7A
Towm gas \%)/ Copper AS 1432 Type B
<

Vents
Overf
Drai Copper A4S 1432 Type B
Drip )
Wastes )

S
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ANNBXURE 10,

/ SCHEDULE OF VALVES

REFER TO APPENDIX FOR SPECIFICATION OF VALVES CALLED FOR IN SCHELULE.

Service Duty | ULl | Valve UTI | Velve | UL | Valve [Over (/aive
nm inl il mn |
Steanm to 1,034 kPa I 25 3.02 40 2.00) 75 2.31 75 1 2,35 |
B 40 2.01 -
Water - hot to I 40 1.01( 100 1.31 | 100 | .34
1,034 kPa and B 40 2,02 | 100 2,32
100°C, IR 40 | 6,03
Condensate
Water - cold domestic| I 40 1.01}| 100 1,31 { 100 },EL
to 1,034 kPa R 40 6.03. 40 | &.61
Water for hydrant &
hose reel systems to
1207 kPa
Water - cold non I 40 1.01 40 | 4.C1
domestic to 1,034 B - 40 2,02 40 | 4,63
kPa MR — 40 6.03 L0 1 E.5%
| (e.g. air condition- <:€i§>
| ©_ing) V2NN -
| Oxygen ) for I (éégj)Jg.Sl 40 5.01 40 | 5.52
i Nitrous Oxide)medical ;7
| Compressed ) purposes
‘ Air <§Q>\
o S :
Vacuum 40 5,02 : 40 | 5,22
3
Compressed Air an s Suiilable forq pulsdbing Tlow and as recdmmerddid oy
Vacuun <( comyressor fnd vaduum ouhp mamyfacturexs,
r . L:P. Gas (non{fre V1 40 3.02 40§ 3,23
§ safe duty) /)
ﬂ Fuel 0i1 I 40 5,03 40 | 5.33
NR 40 | 6.04 L0 | €.55
Drein *<§;; e 40 3.02
Valves ~
1 Vacuum Bf;égers for 40 6.03
i Stecan Heating Coils )

=
g
£

in column headed DUTY :-
| I = Isolating Duty Only )
i B = Balancing or Throttling Duty
| MR = HNon-return
NOTE = U'T = Up To and Including

071177
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APPENDTX TO ANNEXURE 10

/

Type - ~ Ends

1.00 Gate .00 Screwed
2.00 Globe <30 Flanged
3.00 Ball .60 Plain for clanping
4,00 Butterfly ‘ between line flanges
5.00 Diaphragn ‘ .80 Flare compression
6.00 Non-return '

Code Body Tyvpical Valve Remarks

| Johns Richards
1,01 Bronze 59-16
1.31 Bronze 60-16

1.32 Cast Iron| 316
1.33 | Cast Iron| 600
1.34 Cast Iron| 601

2,01 Bronze 501 <:£Zp

2.02 Bronze 1

2.31 Bronze 502 éi%i§>

2.32 | Bronze 2 <?Zi:}7

2.33 | Cast Iron| 201 @7

2,34 Cast Iron

3.01 Bronze §Q%§§§> B15/3P5

3.02 Bronze @ B61/RP4

3.31 Bronz <:; B15H/RPS

3.32 Cast Iro <§7 11125F/RP16

461 ron | 4000

5.01 3001 715 grade diaphragm
5.02 ron | 3001 715/N grade diapnragm
5. Iron| 2001 701 grade diavnragm
5.31 <§§ronze 3002 715 grade diaphragm
5.32 Cast Iron| 3002 715/V  grade diavhragnm
5.33 Cast Iron| 3002 701 grade diaphragm
5.81 3ronze - - Hudson refrigeraiion
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APPENDIX TO ANNEXURE 10 _(CONT'd)

Code Body Typical Valve Rearks
Johns . Richards

6.01 Bronze 521

6,02 Bronze 551

6,03 Bronze 4B

6.04 - Bronze LBE

6.31 Bronze © 522

6.32 Bronze 552

6.33 Cast Iron 400 or

405

6.61 Cast Iron 430
Examgls
Valve 1.01 = gate valved/wWith strewed ends, bronze body, Jonns fi:

-

equivalent.

Notes =

(1) Irrespective ypove nominations it shall ve the responsinility
of the Sub-contr@etor to ensure that all valves are suitable for the
working pres g &nd temperatures to which they will be subjzcted
and for the i6s they will handle,

(ii) Where
conveyedy
dezi

of copper alloy and are in contact with the fluid
hey shall be of an approved alloy resistant to
cification, '

(iii) bally butterfly, plug and similar valves of sizes 150 mm and
ov nhall have worm and wheel actuators.
(iv valves in lines conrected directly to the Supply Autnorities

mains shall be of types approved by the 3upply Authority.

020277
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ANNEXURE 11,

ELECTRICAL SUFPLY

07177

The following electrical supply cables shall be supplied and
installed by others to the positions stated in the schedule below,

These cables shall be connected by the Sub-contractor, who shall

do all work an the load side of these points of connection.

i SCTRICAL SUB-CONTRACTOR

DETATLS RATING FUNCTION FROM TO
Of CABLE

4 x 2.5 mm2 20 Local light and New Mechanical
amps/ Power Power S/Board Services S/Board
phase (Soiled Iinen Room)| (Soiled Iinen Rm)

2 . oo e -

A ¥ 2.5 mm 15 Main Building Stairwell
amps,/ Power Switchboard Pressurisation
phase Fan 8§/Board

L X 2.5 mm2 12 Main Building Standby Genereator
amps/ Pow Switchboard Exhaust Fan
phase S/Board.

(o2
2 I

L X 2.5 mm 20 <2 (9 Local light and Mr Compressor
amp wer Power S/Board for Electron
ph{%%%z (Soiled Tinen Room)|Microscope

\D)
2 % 2.5 mn i;QS§> " lLocal light and Funme
S Power power S/Board Cupboard
[//’\)_zégéhase (Soiled Linen Room)
()4
N
L POW AND CONTROL WIRING SHALL BE BY THE Elect. Micro.

Cooling Unit.

@) 5 mm - Control || Low Tension Main Alr Conditicn
<:; } Switchboard ~-ing Switchboard
\ 2
2 x 2.5 mm - Cantrol | Low Tension Main Air Condition
’ Swi.tchboard -ing Switchboard
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SPECIFI

CATION

APPENDIX

(This Appendix is for the Contractors information only),

OONVERSION FACTORS RELATING TO S,1, UNITS AND IMPERIAL UNITS

I

1, Base Units of S. 1.

Quantity Name of Unit Symbol
; * Length Meue m
: Mass - Kilogram kg .
Time Second H
Elecwic Current Am;:)ere
Temperature Celsius
2. Derived S.1, Unit Having Special Names
Physical Quantity Unit Symbol Derivatjon
Volume Litre @ m x 10.3
Frequency Hertz z s“:l
Force Newton@@ N kgm/2s2
Pressure and Swess b Pa N/m ,
Work, Energy, %
f Quantity of Heat ] Nm
4 Power @ W /s
! v
@Q
‘ 3. 8.1, Unitand Im elatlor‘.ShJ.E
11, @ 0.305 m 1m = 3,28 ft.
» 25.4 mm im = 39,317 ins,
C = 0.8m’ 1 m® = 1076117
& 0,028 m3 im = 35,31 ft?
; = 28.81¢ 194 = 0,035 1, °
= 0,305 m/s 1m/s = 3,28 ft. /s.
= 0.472 /s 14/ - 2.12cfm.
1inW.G. = 0,249 kPa 1 kPa = 4.016 in W.G.
1p.s.i, = 6. 89 kPa 1 kPa = 0.145 p.s. i.
11b. = 0.454 kg 1kg = 2.205 Ibs,
i m/ft:.3 = 16. 02 kg,/m3 1kg/ m3 = 0. 062 Ibs/ft°
1B.T.U, = 1, 055 kJ 1kJ = 0.948B.7.U,
1 B.T. U. /1b, = 2.33ki/kg 1ki/kg 70,43 BT, UL /b,
1B.T.U. /f = 37.26 kJ/m3 11 kJ/m3 = 0,027 B,T.U. /ﬁf3
1 BTU/M/ R = 5.68 w/m>/°C | 1w/m’/°C = 0.176B.T. Whi/it /%%
1 gal, = 4,55 ¢ w4 = 0.219 gal,
1g p.m. = 0. 076 £Js 17 - 13.2 g.p.m.
: 1 ton of refrig, = 3.52 kW 1kw = 0.2 84 tors of refrig.
; : 1C.P.8. = 1 Hz
k 1 ft, /min, = 0. 0051m/s 1m/s = 196 fr. /min,
, A ir.p.m, = 0. 017 rev. /s 1rev, /s = 60r.p.m,
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MAINTENANCE, SERVICE AND WARRANTY

MAINTENANCE /SERVICE SCHEDULE

The Contractor's attention is drawn to the attached Maintenance /Service Schedule, which is required
to be completed and submitted by the Contractor, at the completion of each quarterly service visir,
1o the Officer-in-Charge of the building in which the work has been carried out,

- Attentlon s particularly directed to Item 5 of such schedule, which requires the submission of details
of any replacement of equipment which occurs during the Maintenance/Service/Warranty period, so
that amended dates for Warranty Claims on suppliers can be recorded,

Note 1:= The Contractor should ensure that the final service at the completion of the Maintenance/
Service/Warranty period should be a complete service in all respects to present the installation in
satisfactory working crder for the final inspection and clearance by the Inspecting Officer so that
consideration can be given expeditiously to the release of the Mdintenance/Service retention and/or
the security against the Warranty.

Note 2:~ Further copies of this schedule may be obtained upon application to the Department of Works,

ote 3:= The Maintenance/Service/Warranty period shall commence from the date of the issue of
the "Certificate of Practical Completion”.

&

&

&
ol
@
Q—

ME, -Q.T.SC, = 8§.75
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MAINTENANCE, SERVICE/AND WARRANTY SCHEDULE

i

Date o ev i vvervaoncoooranscassoocascae _ Previous Service Date ., ...

ceesdsap oo nn

« 40400 e 866 ¢ 06t e 008 Gedo 0TGSO T s

Name of Department ...cooveev'vriavans

‘Buflding .........

R R R R R N I I I A I R N I I

Address .. ,....

@ 96 @ v v @ s 0 6§ B B 6 0 ESE B VO 0G0 6V TOE I G640 L s g 0AG O IEEG S 400 P8P 600QOCEITUBOO OO OIS e 60

WOTK o evvnerinnrooneaceafoonaanonons

©6 0006980000 Cacss 26 c0ada080060608008€0

Name of CONtratl.. ...  vevesoescessnsereancese OrderNo. ........

Date of Certificate of Practical Completion s oovvevvecrocoocsns

6608800260606 900000¢0Cs00¢raa0006060°0006000 000 sen

1. General Inspection to be carrled out at final service date

REIMIALKS ¢ o o v v vaoroervsoooaooonsasotsoaoasmenssassssessasooessseoaoessseosasssstsansusconscsssse

2. Rountine Maintenance incinding lubrication, cleaning and adjustments.

3. Details to be submitted of Repairs/Replacements found necessary,

Serviced Description Conditi <7 Work Required Material Remarks
Item é ‘ Used

2
il
N

D

&\Q:

Note:~ If Contractor has Standard Service Sheet then this should be attached hereto.

4, Comments including major overhauls/repairs/replacements, as undertaken, Building O/C and Department’s
Representative to be advised in advance of installationshut/down.

5, Where replacements are installed during Maintenance/Service/Warranty period then dates of Warranty on new
equipment to be furnished to Department's representative, '

Serviceman Officer in Charge of Building

SIgnature ... veeiiirinoocosocannonnas SIgNature ...covevvovavernocncnsnaoasonsncss

CONTACIOL o oo uevrvoeeonssroosasesasansans

Date ,.ocuivivesnvrensnaccoooncaocsovssnnscnn

Adress o overianenrnicoincsroeisornassoons

Date o{Servicc

ME.-Q.T.S5.C.-2.76
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hd DEPART MENT OF WORKS
; ENGINEERING ERANCH

SUB~-CONTRACTOR TO CONTRACTOR

INTERPRETATIONS

!

[

In this specification, and attached standard specifications and drawings, all references of the
term “§omractor" shall be read as "Sub-Contractor”, and all reference of the term "Contract”
shall be read as "Sub-Contract”,

——

ME; =SC, =10, 75
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STANDARD SFECIFICATICON SM1

, STANDARD REQUIEMENTS FOR MECHANICAL TSTALLATIONS

1.0 SCOPE

prtsrimE "

This Standard Specification sews out the Department's requirements with regard to Performance Guarantee,
Extent of Works, Operating Instructions, Adjustments to Installation, Service and Maintenance, Noise,
Vibration and Painting. .

The type of installation and items of equipment to be supplied under the Contract shall be as set out in
the Work Specification and Drawing/s defining the extent of the work,

2.0  DEFINITIONS

Where the word "Drawing/s" is used, it shall mean the drawing/s included in the standard specification and/
or the drawing/s included in the Work Specificaton.

Where the term "Work Specification” is used, it shail mean the Departmental Specification for a specific
project in which reference is made to the Standard Specifications.

Where the term "Inspecting Officer” Is used, it shall mean the Department’s Officer nominated by the
Under Secretary, :

Where the term "Permission to use” is used, it shail mean that which is given specific permission to use
by the Department's Inspecting Officer,

3.0 DIMENSIONS

A1l dimensions on shop drawings prepared by the Contracto
minimum dimensions for the installation,

, representing the final installation are to be the

No change shall be effected to shop drawings unless-perm m to do so is given by the Ins pecting Officer,
The final shop drawings with all amendments the{do 1 be submitted to the Inspecting Officer at the
stage of the issue of the Certiffcate of Practica on,

PERFORMANCE GUARANTEE

The Contractor shall guarantee that the on will maintain the required perforinance.

Notwithstanding any details or information cated on the drawing/s and/or specification/s, the basis of
acceptance of the installation is rfefnance guarantees as listed in the Work Specificadon must be
met before the issue of the Certi Practical Completon by the Inspecting Officer.

5

Performance guarantee sha

etout in the Work Specificaton,

Note: In the case of air ¢
that internal conditions speci

oning installatdons, achievement of performance guarantee shall mean
edyare maintained for both summer and wintes.

5.0 SAMPLES OF WORK

Where samplesidre itted to the Department’s Inspecting Officer, for permission to use fabrication, or
workmanship as an example of design, all subsequent work shall be of the same quality as the sample on
which the pée o use was given, Permission to nse may be withdrawn if the standard of the sample

is not ma '

Note: It is the*Contractor's responsibility to ensure that the samples are submitted at a time to suit the job
programming, so that adequate time is available for changes as deemed necessary, and any permissicn to use
would be considered without prejudice to the Contract Completion Time; at least seven (7) days notice is
required in accordance with the Special Conditions of Contract.

Samples submitted shall be retained untll job completion.

6.0 OPERATING INSTRUCTIONS AND SCHEMATIC DIAGRAMS

In additon to drawings required to be supplied under the terms of the General and/or Special Conditions of
Contract, the Contractor shall supply two (2) complete sets of manufacturers operating and maintenance
fnstructlons for each item of equipment, and two (2) complete set of schematic diagrams covering all
ductwork, pipework, elecwrical equipment and connections, Each diagram shall include all control and

fsolating points as well as indicating all values of measured quantit{es representing final settings of the
installadon.

One (1) copy shall be forwarded to the Under Secretary with the drawings as required under the General
and/or Special Conditions of Contract,

ME. 6, 76. SM1 - lof3
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The second copy of the above information shall be mounted in a position adjecent to the main conuol panel
fn the Plant Room, The tmuructdon sheets and diagrams shall be enclosed in a glass-fronted locking case,
mounted on & 25 mm thick dressed and polished dimber panel matching the main contrel panel, complete
with maiching metal surround, Details of the proposed construction and positions of panels sha!l be referred
to the Inspzeting Officer for permission to use in assoclation with the installation, refer to clause 5.0 herein,

In cases where operational instruciion is required after completon of preliminary test and adjustments, the
Contractor shall provide, at his own expense for a pericd as specified, a skilled operator te instruct such
persons as may/‘ be nominated by the Under Secretary in the effective operation of the installation.

Names and addresses of Agents for each item of equipment shall be left on site for the maintenance staff,

7.0  ADJUSTMENTS

The Contracter shall make adjustments and settings necessary for the satisfactory operation of the installation
to meet the specified performance guarantee, Adjustments shall include all preliminary adjustments (as set
out below) and further adjustments as specified under clause 8. 0 herein.

Preliminary adjustments shall be made before the installation is submitted to the Inspecting Officer and
deemed to be commercially operative, prior to the igsue of the Certificate of Practical Completion,and shall
include: -

(a) The setting of all safety and protective devices, '
(b) The setting of all devices controlling the performance and operation of the installation,

’ As proof that zli necessary work has been carried out, a schedule shall be provided by the Contractor, e.g.
A * For afr conditicning installations, the Contractor shall set out on the schedule the measured air quantities
‘ from all outlets, and the final settings shall be permanently marked adjacent to all design quadrans,

8.0 DEFECTS LIABILITY OR MAINTENANCE /SERVICE

quirciiients which differ from the injtial condition, a furthes
1es from all outlets.

; ation,
~The provision of an "On call” maf e service to place the installation into working order after a
breakdown of any description i allation shall be provided. Under this service there shall be

avallable adequate technie

a skilled tradesmen for immediate attendance to the instailadon as

obtained for the purpose of certifying that the service has been carried out. Details of work,performed,
materfals wsed and installation conditions shall be {ncluded in this report,

if service is not performed at the intervals specified and a signature not cbtained from the Officer-in~Charge
of the Buiiding, then the retentfon monies may be withheld by the Minister against the defects/liability

or maintenance /service period, and any unsatisfactory maintenznce /service or failure to maintain the
specified performance guarantee condition, may cause the Under Secretary to review the payment of monies
at the expiration of such period,

et 5 v

8.1 v SEASONAL TESTS (AIR CONDITIONING INSTALLATIONS)

In the case of alr conditioning installations, during the twelve (12) months maintenance service pericd two (2)
| ) performance tests (summer and winter) are required; each test is required to take seven (7) consecutive days,

Test Readings shall include -
(a) Electric current demand of all motors.

(b Refrigerant temperature inand out of the condenser and evaporator,

ME, 6. 78, SM1 - 20of 3
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9,0

(¢} Alr temperature on and off the cooling (dB and wB) and condensing (dB) colls; air flow measurements
and a resultant caleulatdon of refrigeration output,

(d) Dally thermchydrographs, of temperature and humidity of the simultaneous outside and inside conditions
of the conditioned areas,

NOISE LEVELS

The Contracﬁor shall refer to the Work Specificadon to obiain the noise levels for each area which shall
be wed as the criteria for performance and basis of acceptance of the installation.

The performance with respect to noise is stated in terms of a "Noise Rating Curve" (abbreviated N,R. )
which shall be interpreted from AS 1469.

The lnstaliaﬂon thall be measured over the full range of octave band centre frequencies from 31,5 Hz
to 8,000 Hz, The measured sound pressure levels corresponding to each particular centre frequency shall
not exceed (after background comrection) that specified by the Performance Guarantee.,

The measured sound pressute levels shall be taken with an instrument of certified accuracy and capable
of frequency analysis over the spectrum range listed.

The position nominated for sound measurement shall be defined as any position which results in maximum
sound pressure levels within the envelope constituted by deleting a marginal space 900 mm all around inside
walls and ceilings. :

The time of test shall be such that a minimum of background noise exists and is relatively steady and
continuous, ‘ ‘

levels recorded over the identical range of {frequencie for the equipment. The following background

A separate test shall be conducted with the installed equipment switched off and the background sound pressure
corrections shall be applied in assessing noise due to @ of equipment,

Total sound level minus background @mecdmn: Subtract from total dB to obtain sound
noise level el due to equipment

81t010d3B 0.5 dB
6to 8dB 1,0dB

4,5t0 6dB 1,564dB
* 4to4.5dB 2.0dB
3.5t 4dB 2.5dB
3103.5 dB @ 3.0 dB
8.1 INITIAL NOISE PROTECT _
With respect to the attai of noise levels specified, the contract responsibilities shall include when
necessary: =
(a) Isolation of -ational equipment to ensure direct transmission of noise does not occur along
mateiial ¢ e building framework or along ductwork or pipework serving the equipment.
(b) Isolation of me ical vibration of the operating equipment to the extent of preventing vibration in
other f the building or ductwork, causing regeneration of noise.
{(c) Ca e initlal selecton of equipment such that resultant operating noise level in the nominated
space n the upper bounds of the sound pressure levels specified,
[4
8.2 FURTHER NOISE PROTECTION
In cases where noise generated by the item of equipment offered will not attain the specified levels, the
contract responsibility shall include, when necessary:-
(a) Provision of proprietary made sound attenuators or acoustic lining of ductwork.
(b) Lining of plant rooms or spaces housing equipment where necessary with sound absorbent materials
and/or high density linings which prevent transmission of sound, g,
{c) Provision of acoustic baffling at all cpenings in the space housing the sound source.
{d) The provision of acoustic air boxes as required for the relief or transfer of alr from one area to another,
This would particularly apply to occupied areas and cormridors where sound or voice transmission is
required to be avolded,
(e) Any other sound treatment deemed necessary by the Contractor for the achievement of the specified
Performance Guarantee,
10,0 PAINTING :
Factory produced itemsshall be supplied fully painted. All painting shallbe in accordance with Standard
Specification SM8,
ME.6.76. SMi - 8of 3
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The use of basic material, from the Australian
Government's Department of Works Standard
Specification "Low Pressure Ductwork”, is
gratefully acknowledged.




Clause Title

1.0 SCOPE
2.0 USE OF THIS STANDARD SPECIFICATION

[y

3.0 / ASSOCIATED SPECIFICATIONS, STANDARDS AND DRAWINGS

SPECIFICATIONS

—

STANDARDS
DRAWINGS

MATERIAL

SHEET METAL

ROLLED STEEL ANGLES
RIVETS

SELF TAPPING SCREWS

W L NN N N =

BOLTS

DUCT HARDWARE

RECTANGULAR DUGT CONSTRUCTION
GENERAL

CROSS BREAKING

L W

JOINTS

Cross Joints - Shop or Field

©w w

Longitudinal . Joints

Sealing of Joints
Soldering of Joints
Welding of Helets

CTANGULAR DUCT CONSTRUCTION

ILLUSTRAT
E

HOP OR FIELD ASSEMBLED

B N T

t Metal Joints
CROSS JOINTS SHOP ASSEMBLED ONLY
LONGITUDINAL JOINTS - SHOP OR FIELD ASSEMBLED

n Corners
In Flat Sides of Duct

DETAILS AT JOINT INTERSECTIONS
TYPICAL DUCT AND JOINTS
EXTERNAL FLANGES - JOINT TYPES
INTERNAL FLANGES - JOINT TYPES
JOINT TYPES

P S < SR < » S = > S« - S => S o, B~ B =4 R = A B N N N

JOINT TYPES
JOINT TYPES

.

JOINT TYPES
JOINT TYPES SHOP ASSEMBLED ONLY




Title

DUCT CONSTRUCTION DETAL.S

DUCTS UP TO 600 mm WIDE ON LONGEST SIDE

DUCTS ABOVE 600 mm TO 100mm WIDE ON LONGEST SIDE
DUCTS ABOVE 1000 mm TO 1500 mm WIDE ON LONGEST SIDE
DUCTS ABOVE 1500 mm TO 2250 mm WIDE ON LONGEST SIDE
DUCTS OVER 2250 mm WIDE ON LONGEST SIDE

TAPERS AND OFFSETS '

TAPERS |

- DIVERGING SECTIONS

CONVERGING SECTIONS

OFFSET TYPE 1

OFFSET TYPE 2

STREAMLINERS, OBSTRUCTION TO DUCTS AND RESTRICTIONS
STREAMLINERS _

OBSTRUCTIONS IN CONTACT WITH AIR STREAM
RESTRICTIONS |

BENDS

CONSTRUCTION @ :
SELECTION OF BENDS '

Bend Type 1

Bend Type 2

Bend Type 3

ARRANGEME NCH TAKE-OFFS

ARRANG% ES :
TEE T

‘ . .
e UCTION OF BRANCH CONNECTIONS AND END CLOSURES

RANCH CONSTRUCTION

DUCT END CLOSURES

CORROSION PROTECTION OF ANGLE FLANGES, STIFFENERS AND
HANGERS

GENERAL

-DUCTS NOT EXPOSED TO WEATHER AND NOT IN VIEW
DUCTS NOT EXPOSED TO WEATHER AND IN VIEW
DUCTS EXPOSED TO WEATHER

"ERECTION OF EXPOSED DUCTWORK -

SUPPLY AIR OUTLETS, EXHAUST INTAKES AND GRILLES
GENERAL

SUPPLY AIR CUTLETS ~CEILING TYPES

Square Outlet Taken Direct from Duct

Round Outlet Taken Direct from Duct

Qutlet at End of Duct

Cutlets in Rigid Branch

Outlets on Flexible Branch - Volume Control at Main Duct
Outlets on Flexible Branch « Voiaume Control at Qutlet

SM2.
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Clause Title :
1.3 SUPPLY AIR OUTLL’TS - WALL TYPES
' 17, 4] RETURN AIR INTAKSS - CEILING AND WALL TYPES

/ (a) Ceiling Types
(b) Wall Mounted Types

115 AIR TRANSFER GRILLES
17,6 EXTERNAL FRESH AIR OR EXHAUST AIR GRILLES
' VOLUME CONTROL DAMPERS '
18.1 MULTIVANE DAMPERS
SPLITTER DAMPERS

Damper blades up to 450mm wide

Damper blades exceeding 450mm wide

MULTI-BLADE DAMPERS OF MOTOR OPERATED AND MANUAL TYPES
GENERAL , 14
DAMPER FRAMES , 14
DAMPER BLADES ’ @ | 14
BEARINGS AND SPINDLES 14
LINKAGES @ 14

MOUNTINGS OF DAM ORS 15

FIRE PROTECTIO ’ 15

FIRE DAMPE 15
HEATERS 1 RK : ' i5

D/HANDHOLES ' 15
2L1 : : ' 15
2L2 DH 15

2L3 SULATING AND SEALING MANHOLE AND HANDHOLE DOORS 15

HANGERS FOR DUCTS 16
221 ERAL v 16

29, FIXING OF HANGERS \ 16

To Steel or Timber Structures ' 16
b To Masonry Structyres 16

FLEXIBLE CONNECTIONS .16
FLEXIBLE DUCTING 16
FLASHING 17
CLEANING OF DUCTWORK AND PROTECTION DURING CONSTRUCTION 17
DUCTS THROUGH WALLS o 17
BALANCING POINTS 17
PAINTING AND SURFACE PREPARATION 17

SEALING DUCTWORK EXPOSED TO WEATHER 17

ME. 6,16,
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ME. 6.786.

STANDARD SPECIFICATICN SM2

SUPPLY AND INSTALLATION OF

LOW PREGSURE DUCTWORK

10 SCOPE

This Standard Specification sets out the Department's requirements for the design, quality of materials
and standards of construction which shall be adopted in the manufacture and installation of ductwork
and accessories for air conditioning, evaporative cooling, heating and ventilation (supply and exhaust)
systems and (mechanical or natural) canopies, (Canopies shall be made from either Galvabond,
Aluminium or Stainless Steel Sheet as specified in the Work Specification),

2.0 USE OF THIS STANDARD SPECIFICATION

Where this Standard Specification describes various methods of construction and/or installation under
one heading, the method to be used is that described in the Work Specification,

3.0 ASSOCIATED SPECIFICATIONS, STANDARDS AND DRAWINGS

The following specifications, standards and drawings including any subsequent amendments shall apply.

3.1 SPECIFICATIONS

(a) SM1 - Standard Requirements for Mechanical Installations
(b) SMS - Insulation and Sound Absorption Treatment of Ductwork and Air Handling Equipment

(c) SM6 - Surface Preparation and Coating for Corrosion Protection

3.2 STANDARDS

rdctural steel sections.

(a) AS 1131 - 1973 - Dimensions of hot>

(b) AS 1204 - 1972 - Structural steels - weldable grades.

~

{c) AS 1530 - Fire tests on buildin s and structures,
Part 2 - 1978 - Test § mability of materials,
early fire hazard properties of materials.

Part 3 - 1976 - v@"?
(d) AS 1668 - SAA Mech ntfiation and Air Conditioning Code.

4 precautions in buildings with air handling equipment,
ing Certificate Code. :

(ey AS 1796 - 1975 - SA

(fy AS H49 - 19 uminium alloy ingots and castings for general engineering ourposes.

(g) ASKI150-A d aluminium

3.8
ANGLE STIFFENERS
PM4902 CROSS JQINTS - ANGLE FLANGES ‘ Y

{cy PM4903 CROSS JOINTS - SHEET METAL JOINTS

(d) PM4904 CROSS JOINTS - SHEET METAL JOINTS

(ey PM4305 LONGITUDINAL JOINTS

(f) PM4906 DETAILS OF JOINT INTERSECTIONS

(g) PM4307 DETAILS OF JOINT INTERSECTIONS

(h) PM4908 DETAILS OF JOINT INTERSECTIONS

(i) PM4909 DETAILS OF JOINT INTERSECTIONS

(j) PM4910 CONSTRUCTION DETAILS - DUCTS UP TO 600 mm WIDE ON LONGEST SIDE

Ak PM4911 " CONSTRUCTION DETAILS - DUCTS ABOVE 600 mm to 1000 mm WIDE ON |

LONGEST SIDE

(1) PM4912 CONSTRUCTION DETAILS - DUCTS ABOVE 1000 mm to 1500 mm WIDE ON
LONGEST SIDE

SM2-1of 17
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(m) PM4913 CONSTRUCTION DETAILS = DUCTS ABOVE 1500 mun 1o 2250 mm WIDE ON
: LONGEST SIDE '

(n) PMdgl4 CONSTRUCTION DETAILS - DUCTS ABOVE 2250 WIDE ON LONGEST SIDE
(0) PM4915 TAPERS AND OFFSETS

(p) PM4916 OBSTRUCTIONS TO DUCTS - INTERNALLY

(@) PM4g1T OBSTRUCTIONS TO DUCTS ~ EXTERNALLY

(r)/ PM4918 BENDS - CONSTRUCTION

(s) PM4919 BENDS WITH STREAM SPLITTFRS AND TURNING VANES

(t) PM4920 DETAILS OF TURNING VANES FOR BENDS

() PM4921 STREAM SPLITTIR SPACING FOR BENDS

(v). PM4922 ARRANGEMENT OF BRANCH TAKE-OFFS

(w) PM4923 ©  ARRANGEMENT OF TEES

(x) PM4924 BRANCH CONNECTIONS AND END CLOSURES

(y) PM4925 SUPPLY AIR OUTLETS - CEILING TYPES

(z) PM4926 SUPPLY AIR OUTLETS - CEILING TYPES

(aa) PM4927 SUPPLY AIR OUTLETS - CEILING TYPES

(bb) PM4928 SUPPLY AIR OUTLETS - CEILING TYPES (ON FLEXIBLE BRANCHES )
(cc) PM4929 SUPPLY AIR OUTLETS - CFILING TYPES (ON FLEXIBLE BRANCHES)
(dd) PM4930 SUPPLY ARR GUTLETS

(ee) PM4931 VOLUME CONTRO

(ff) PM4932 MULTIBLADE D

(gg) PM4933 MULTIBLADE CONSTRUCTION

(hh) PM4934 MANHOL@ ANDHOLES
(ii) PM4935 Sm% FOR U, V, LAMPS

(ij) PM4936 H VERTICAL DUCTS
(kk) PM4937 @FOR DUCTS
(1) PM4938 S FOR DUCTS
(mm) PM4939 NGERS FOR DUCTS - TWO OR MORE DUCTS ABOVE EACH OTHIR
(nn) P % BALANCING POINTS
(oq& WEATHERPROOFING FLEXIBLE CONNECTIONS
AL RN

Ducts™$hall be constructed from Lysaghts "Galvabond Class 300" galvanised sheet steel, or equal
quality, to the base metal gauges tabulated hereunder, Refer to clause 8, 0 for Construction details.

DUCT - Longest side d imension ' Normal Thickness

Up to 600 mm . 0.600 mm
above 600 mm to 1200 mm 0. 800 mm
above 1200 mm to 1500 mm 1, 000 mm
.above 1500 mm to 2100 mm ' 1,000 mm
above 2100 mm @saad1,200 mm

ROLLED STEEL ANGLES

Rolled steel angles shall be of mild steel conforrﬁing with AS 1204 and dimensions of the angles shall
conform with AS 1131,

RIVETS

Rivets shall be galvanised tinsmith rivets, or, expanding solid end type rivets of 5% ma gnesium alloy,
"Imex" brand or equal. Rivets fixing sheet metal to sheet metal shall be 3 mm diameter and rivets
fixing rolled steel angles to sheet metal shall be 5 mm diameter,




5.0

5.1

SELF TAPPING SCREWS

Self tapping screws shall be of bright zinc plated or stainless steel and shall only be used
where specified in the Work Specification or,when varied, permission to vse should
be sought from the Inspecting Officer.

BOLTS.
Bolis shall be bright zinc plated steel, with hexagon head and nuts. Where bolted joints

are adopted appropriately sized bright zinc plated steel washers shall be used under nuts and
minimum thread section to protrude through the nut,

DUCT HARDWARE

Duct fittings, e.g. bearing housings, and damper quadrants shall be made from. any of
the following:

(a) Galvanised or electric zinc plated Mild Steel.
(b) Bronze, good quality ¢cast or rolled.
(c) Aluminium alloy die castings, conform to AS H49,

RECTANGULAR DUCT CONSTRUCTION

GENERAL

Duct construction for ducts of various widths shall be as iilustrated on drawings PM4910, thru
PM4914.

Full sheets shall be used where possible and shall be free of any defects, waves or buckles
with all bends machine bem to eneat and accurate fabrication. Patched or pieced
ductwork shall be rejected,

CROSS BREAKING

when internally iffs

Cross break
fitted. Whe illes are to be fitted to ductwork with flanges in contact with the
duct side, e cross broken,

broken provided the ductwork sheeting is two (2) thicknesses greater
mal. Refer to Clause 4.1 herein.

5.3 %ﬁwﬁ
(a)€ross Joints = Shop or Field Assembled

op or {ield assembled cross joints shall be as specified in Clause 6.2 herein and as
illustrated on drawings PM4902 and PM4903.

The particular joint or joints acceptable are specified in the Work Specification. Where
"Angle flanged" cross joints are specified and access to external flanges is difficult, and
the duct is large enough to permit internal access, internal angle flanges shall be used.
They shall be as specified in Clause 6. 2 herein and as illustrated on drawing PM4902,

(b) Cross Joints - Shop Assembled Only:

Cross joints, shop assembled only, shall be as specified in Clause 6., 3 herein and as
illustrated on drawing PM4904,

(c) Longitudinal Joints: B B e

Longitudinal joints shall be as specified in Clause 6. 4 herein and as illustrated on
drawing PM4905,

(d) Sealing of Joints

Liquid sealants or mastics are not acceptable for sealing joints airtight, unless the
sealant or mastic is held in the joint by lapping metal surfaces or by surfaces in
compression, Liquid sealants are "Minnesota Mining Company 3M-EC800" or "Norton
BM669". Mastics are "Bostic = Prestic”, or "Nonporite = Elastite™, or equal.

SM2 - 3 of 17




Where jeints interscct, the sheets shall be carefolly developed and notched before edges
are forimed and the finished joint shall have ncat firting edges on corners without gaps
or holes, Fitting and sealing of intersection joints shall be as specified in Clause 7. 0
herein and as {llustrated on drawings PM4906 thyu PM4900 and shall apply to all

 ductwork joints, except those where soldering method shall apply, including all
unavoidable holes in the ductwork. '

All joints in ductwork shall be airtight, Leaking ductwork shall be replaced at the
Contractor's expense, . .

" (e) Soldering of Joints:

All ductwork external to the building and located in close proximity to external walls
open to natural elements shall have all jointing fully riveted and soldered. 1If ductwork
is externally insulated, metal sheathing protection shall be provided and the joints

of such sheathing shall be riveted and soldered. If ductwork is internally insulated, the
duct joints shall be riveted and soldered,

Where ductwork is installed to serve research areas where the escape of bacteriological
media is to be suppressed for contamination risk purposes, the duct jeints shall be riveted
and soldered,

Where ductwork has U. V, lamps installed therein all joints shall be riveted and scidered,
Access openings shallbe provided for maintenance of U.V, lamps, as iliustrated on
drawing PM4935, ’

(f) Welding on Galvabond sheets:

Welding by carbon arc or coated metal electric arc processes are permitted where
specified in this Specification, welding, loose or flaking galvanising zinc oxide
and slag, shall be removed by rushing and the prepared surface painted with

one coat of cold galvanising pat

ILLUSTRATIONS OF RECT@)BR DUCT CONSTRUCTION

ANGLE STIFFENERS:

Angle stiffeners s from rolled steel angles, drilled for rivets, and shall

be in accordance illustration on drawing PM4901.
For sizes of N various sizes of ducts refer to Clause 8. 0 herein and drawings
m@l |
TS SHO

CROSS TOIN

ral

OP OR FIELD ASSEMBLED:

articular cross joints to be used are specified in the Works Specification, and as
descrided hereunder,
(

: Angle Flange Joints (Type A): B _
Angle flanges shall be fabricated from rolled steel angles drilled for bolts and rivets and
welded into a frame, all in accordance with the illustration on drawing PM4801. For

sizes of angles for various sizes of ducts refer to Clause 8. 0 herein and drawings PM4910
thru PM4914, Rivets shall be 5 mm diameter at 100 mm centres.

&\l}fgaw gs PM4902 and PM4903 illustrate details of acceptable types of cross joints,

The ends of ducts shall be knocked down 6 mm across the flange faces and the double
thicknesses of longitudinal joints shall be cut away either before rolling the joints or
after the flanges are assembled to the duct, dut before knocking down,

Holes in flange angles shall be drilled or punched in a jig or to a template.

Bolt hole clearances shall be 2 mm in diameter and mau.be-slotted. Bolts shall be spaced
at 150 mm centres and of sizes specified in Clause 8. 0 herein.

“Flanges may be outside or inside of ducts, Refer to illustrations on drawing PM4902, When
inside the duct and where specified in the Work Specification the flange angles shall be
covered with a sheet metal fairing riveted to the duct.

Angles'shall be coated for corrosion protection as specified in Clause 15, 0 herein. Ducs
sections shall be bolted together with sufficient mastic between flanges to give an
alr tight joint, When bolting up, the distance between flange faces shall not exceed & mm.

(c) Sheet Metal Joinis:

Sheet metal joints shall be rolled formed in a correctly set and adjusted machine to make
a tight firting joint. : '




When sheet metal joints are allowed in the Work Specification, the successful Contractor
shall submit sampies of these sheet metal joints o the Inspecting Officer for permission
to use prior to fabrication of any ductwork, Refer to Clause 5. 0 of Standard Specification
SM1. The sample of joints of the types C,D and E {llustratcd on drawing PM4903, shall

~ each include a cornered ductwork.

Type~B=Drive Slip for ducts up to 600 mm longest side,

The ends of duct sections shall be rolled back. At erection, a bar rolled from Galvabond
sheet shall be driven across the ends of the duct sections to clasp them rogether,

Type C-~Plain Slip for duct up to 600 mm lengest side.,

One end of a duct section shall be joggled and inserted into an "S" formed in the end
of the adjacent section, or in a separate piece slipped over the end of tle adjacent section.
The slip shall be fastened with 3 mm diameter rivets at 100 mm centres,

T ype D-Reinforced Slip for ducts above 600 mm and up to 2100 mm longest side.

Make the joint as described above for Plain Slip, then reinforee the joint by riveting
38 mm x 38 mm x 3 mm angle to outside of joint with 5 mm rivets at 100 mm centres,

Angles shall be coated for corrosion protection as specified in Clause 15. 0 herein.
Plain slip joints may be used on adjacent duct sides up to 600 mm wide,
Type E-Bar Slip above 600 mm up to 2100 mm longest side.

A separate "$" shaped bar with a doubled over standing edge for reinforcement shall be
formed from Galvabond sheet. T nding edges shall be overlapped at the duct
corners and fixed together with n ss than two (2) rivets, The ends of the duct sections
shall be inserted into the "S§” fasterfed with 3 mm diameter rivets at 160 mm centres,

CROSS JOINTS SHOP ASSEMBLED/ONLY:

Only shop assembled cr((sg )@ may be used to join sheets or two sections of duct to form
a longer section for erection.

Type F-Lappe%{et d Soldered used on any size duct. Ends of sheets on duct
sections shall \%i 25 mm riveted at 100 mm centres and the outside edges soldered
ajrtight. T f longitudinal joints shall be accurately notched before forming

tion as specified in Clause 15. 0 herein.

we Lock or Grooved Seamused on any size duct. Edges of sheets shall be
ed formed in a correctly set and adjusted machine, After assembly, the joints shall be
ha ed tight, Ends of sheets shall be accurately notched before forming the seam. For
ealing joints at corner of duct or at intersection of side seam, refer to Clause 7,0 herein
rawings PM4906 thru PM4909.

NGITUDINAL JOINTS - SHOP OR FIELD ASSEMBLED

(a) In Corners:
. 14

Type H-Pittsburg Seam Edges of adjacent sheets shall be rolled formed fn a corractly

set and adjusted machine, to make a tight fitting joint. After assembly, the outside.

edge of one sheet shall be snugly knocked down around the corner. '

Type J-Snap Lock Seam. Snap lock seams may only be wed when permission to use
has been obtaired from the Inspecting Officer. Refer to Clause 5. 0 of Standard
Specification SM1. The granting of permission to use will be subject to an inspection
of ductwork with snap lock seam currently passing through-the factory of the successful
~ Comractor, .

Edges of adjacent sheets shall be rolled formed in a correctly set and adjusted machine,
to make a tight firting joint.

For assembly, the edge of one sheet shall be hammered into the seam of the adjacen:
sheet until it locks tight,

(b) In Flat Sides of Duct:

Acme Lock or Groove Seam (Type G)

Edges of sheets shall be roiled formed in a correctly set and adjusted inachine, After
asscmbly, the joint shall be hammered tight.




DETAILS AT JOINT INTERSECTIONS

TYPICAL DUCT AND JOINTS:

The drawing PM4906 illustrates a typical duct with the possible combination of joint
intersections. Further, drawings PM4906 thru PM4909 illustrate details of each
particular joint intersection,

EXTERNAL FLANGES:

(Joint Types A, to H, or Jand A to G)

Turn down duct 6 mm over angle flange, Double thickness of Pittsburg, Snap Lock
and Acme Joints shall be cut away before rolling searn or after assembly of flange
to duct, Apply mastic to flange face before bolting up flanges, Refer to drawing
PM49C6 (Fig. 2) and Clause 6, 0 herein for Joint Types.

INTERNAL FLANGES

(Joint Types A toH or J and A to G)

Turn down duct 6 mm over angle flange, Double thickness of Pittsburg, Snap Lock and
Acrme Joints shall be cut away before rolling seam, or after assembly of flange to duct.
Apply mastic to flange face before bolting up flanges. Refer to drawing PM4807 (Fig. 1)
and Clause 6. 0 herein for Joint Types. ' : :

(Joint Types BtoH or Jand Bto G

Joims Type G, shall bestaggered jacent duct sections. Apply mastic along corners
of duct. Krnock 20 mm of bar o ype B around corners. Alternatively, insert
tongues of 0,600 mm Galvabond ¥ r at corners, Solder or seal with Prestic or
similar, Cut away double fffic of Pittsburg, Snap-Lock or Acme Joints, before
rollipg seams. Refer to dra 4907 (Fig. 2) and Clause 5, 0 herein for Joint types.

(Joint Types G to C or dilor Jto C or DY

N
Joint Type G, sha ¢ taggered in adjacent duct sections, Double thickness of
Pittsburg, § Losk4nd/Acme Joints shall be cut away before.rolling seam.

Refer to drawin 4908 (Fig. 1) and Clause 6, 0 herein for Joint Types.
(Joint Me@,&) and E to H or Jx

hall be staggered in adjacent duct sections, Double thickness of
Snap-Lock and Acme Joints shall be cut away before rolling seam,
wing PM4808 (Fig. 2) and Clause 6. 0 herein for Joint Types.

(Joi ypes G toH or Jand G to G):

oss joints Type G in adjacent duct sides shall be staggered at not less then 600 mm
apart on ducts up to 390 mm wide on the longest side and not less than 300 mm apart
on ducts over 300 mm wide on longest side.

Double thickness of joints at intersections shall be cut away before rolling searns, Seal
intersections of joints by soldering. : v

Refer to drawing PM4809 (Fig. 1) and Clause 6. 0 herein for Joint Types.

(Joint Types F to G and F to H or J) Shop Assembled Only:

Joints Type G shall be staggered in adjacent duct sections, Double thickness Pittsburg
Snap-Lock, Acme Joints shall be cut away before rolling seam,

Seal ends of joints Type G and duct corners by soldering. Refer to drawing PM4909
(Fig. 2) and Clause 6. 0 herein for joint Types,

DUCT CONSTRUCTION DETAILS

DUCTS UP TO 600 mm WIDE ON LONGEST SIDE, Refer to drawing PM4910

(a) I;ongitudinal Joints shall be:~
At corners = Pittsburgh (1) or when permission to use Snap~Lock (J)
On sides = Acme Lock or Grooved Seamn (G).

(b) Field assembled cross joints shall be Types (A), (B), (C), (D) or (E) as specified
in the Work Specification. Where angle flanges (A) are specified, angles shall be 32 mm x 32 m
x 3 mm with M6 bolts, ‘
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(c) ¥Ficld assembled cross joints may be up to 4800 mm centres, depending on the available
fabricating facilities, and on access for erecticn on site, Shop assembled cross joints
Type (F)or (G) may be used to join sheets for ihe length of duct section required,

{d) Stiffeners (R)shall be 25 mm x 25 mm x 3 mm angles welded into a frame and
fixed to all 4 sides of the duct at 2400 mm maximum centres,

Stiffeners (R) ¢hall be omitted if field cross joints are spaced at not greater than
2400 mm centres, ' .
(e) Ducts which are uninsulated shall have all sides over 300 mm wide, cross
broken. Cross breaking shall be in panels not greater than 1200 mm long,.

Panels of cross breaking shall be located between stiffeners and angle flanges,

(f) Ducts shzll not be cross broken when insulated internally. Refer to Clause 5.2 herein

When an air grille is to be firted to a duct side with the flanges in contact with
the duct, the duct side shall not be cross broken.

DUCTS ABOVE 600 mm to 1000 mm WIDE ON LONGEST SIDE Refer to drawing PM4911

(2) Longitudinal Joints shall be:-
At corners = Pittsburg (H) or when permission to use, Snap-=Lock (I)
On Sides = Acme Lock or Grooved Seam (G)

(b) Field assembled cross joints shall be Types (A),(D), (E) as specified

in the Work Specification and depending on the width of the duct, Where angle
flanges (A) are specified, angles shall be 38 mm x 38 mm x 3 mm with M6
bolts,

(c) Field assembled cross joint be up to 4800 mm centres depending on the
available fabricating facilities) \and access for erection on site, Shop assembled

cross joints Type (F)or (G y ed to joint sheets for the length of duct
section required,

(d) Sviffeners (R) sha m x 25 mm x 3 mm angles welded into a frame
and fixed o all 4 si > duct at 2400 mm maximum centres, Stiffeners (R)
shall be omitted s ’n cross joimts are spaced at not greater than 2400 mm centres,

Stiffeners (B)shall Y9 mm x 26 mm x 3 mm angles, fixed to any duct side
over 600 mm v, at 1200 mm maximum centres.

1 R
re uninsulated shall heve ail sides over 300 mm wide, cross broken,
all be in panels not greater than 1200 mm long. Panels of cross
hall be located between stiffeners and angle flanges.

shall not be cross broken when insulated internally, Refer to Clause 5. 2 herein.
ere an air grille is to be fitted to a duct side with the flanges in contact with the

du the duct side shall not be cross broken.

CTS ABOVE 1000 mm to 1500 mm WIDE ON LONGEST SIDE. Refer to drawing PM4912

(a) Longitudinal Joiots shall be:=
At corners = Pittsburg () or when permission to use Snap Lock (J)
On Sides = Acme Lock or Grooved Seam (G)

L4
(b) Field assembled cross joint shall be types (A4),(D), (E) as specified in the Work
Specification, and depending on the width of the duct, Where angle flanges (A) are
specified, angles shall be 38 mm x 38 mm x 3 mm with M8 bolts,

{c) Field assembled cross joints may be at up to 4800 mm centres depending on the
available fabricating facilities, and on access for erection on site, Shop assembled
cross joints Types (F) or (G) may be used to join sheets for the length of duct sections
required, ’ :

(d) Stiffencrs (R)shall be 38 mm x 38 mm x 3 mm angles welded into a frame and

fixed to all 4 sides of the duct a& 2400 mm maximum centres.

Stiffeners (R) shall be omirtted if field cross joints are spaced at not greater than 2400 mm.
Stiffeners (P) shall be 38 mm x 38 mm x 3 mm angles fixed to any duct side over

600 mm wide, at 1200 mm maximum centres.

(e) Ducts which are uninsulated shall have all sides over 30 mm wide, cross brokei,
Cross breaking shall be in panels not greater than 1200 mm long. Panels of cross
breaking shall be located between stiffeners and angle flanges,




(f) Ducts shall nct be cross broken when insulated internally. Refer to Clause 5. 2 herein,
Where an air grille is to be fitted to a duct side with the flanges in contact with the duct,
the duct side shall not be cross broken.

DUCTS ABOVE 1500 TO 2250 mm WIDE ON LONGEST SIDE. Refer to drawing PM4913

(a) Longitudinal Joints shall be:-
At Corners = Pittsburg (H) or when permission to use Snap Lock (J)
On Sides = Acme Lock or Grooved Seam (G)

(b) Field assembled cross joints shall be types {A), (D) or (E) on ducts up to 2300 mm wde
and as specified in the Work Specificarion, or angle flanges (A) for ducts over 21060 mm
wide longest side, Where angle flanges (A) are specified, angles shall be 38 mm x

38 mm x 3 mm with M10bolts,

(c) Field assembled joints may be at up to 2400 mm cenires, depending on the available
fabricating facilities, and on access for erection on site. Shop assembled cross joints
Types (F) or (G) may be used to join sheets for the length of duct section required,

‘(d) Stiffeners (R)shall be 38 mm x 38 mm x 3 mm angles welded into a frame and
fixed to all 4 sides of the duct at 1200 mm maximum centres, Stiffeners (R) shall
be omitted if field cross joints are spaced at not greater then 1200 mm centres.
Stiffeners (P) shall be 38 mm x 38 mm x 3 mm angles fixed to any duct side over
1500 mm wide at 600 mm maximum centres,

Sides up to 1500 mm wide require no stiffening angles between the field assembled
cross joint and stiffener (R). o en field assembled cross joints, where these’
are not greater than 1200 mm e

{e) Ducts shall not be crégs .

DUCTS OVER 2250 @M;ON LONGEST SIDE, Refer to drawing PM4914
(Y

(2) Longitudina ¥ a1l be:-
G“/
X

At Cornersy< Pitisbfgh) (H) or,when permission to use,Snap Lock (J)
On Sides — cK or Grooved seam(G),

ed cross joints shall be angle flanges (A) using 51 mm x 51 mm
with M10 bolts. :

1d assembled cross joints may be at up to 2400 mm centres, depending on the

fabricating facilities, and on access for erection on site. Shop assembled

ross joints Types (F) or (G) may be used to join sheets for the length of duct section
ired, '

) Stiffeners (R)shall be 51 mm x 51 mm x 5 mm angles welded into a {rame and
fixed to all 4 sides of the duct at 1200 mm maximum centres, Stiffeners (R) shall
be omitted if field cross joints are spaced at not greater than 1200 mm centres,
Stiffeners (P) shall be 38 mm x 38 mm x 5 mm angles fixed to any duct side over
1500 mm wide at 600 mm maximum centres. Sides up to 1600 mm wide require
no stiffening angles between flange angle (A) and stiffener (R), or betwen field
assembled cross joints where these are spaced at not greater than 1200 mm cenires.

{e) Ducts shall not be cross broken.

TAPERS AND OFFSETS

TAPERS: C EEEEREe

The construction of a typical taper secton is illustrated on drawing PM 4915 (Fig. I

The taper section shall be constructed of Galvabond sheet, of gauge specified depending
on greatest duct dimension, refer to Clause 4. 0 herein,

Longitudinal joints shall be Pittshurg (H) or where permission to use Snap Lock (J). Seams
on all four corners with the lock placed on the sides and the top and bottom flanged 1o fit
the lock. Acme Lock (G) may be used in the flat sides,

Shop assembled cross joints Types (F) or (G) may be used to join sheets for large taper
sections,

Stiffener angles shall be sized and spaced as for duct sections,




9.2

9.3

9.4

10. 0

10,1

Field cross joints shall be as specificd in the Work Specification for straight duct sections.
For joint Types refer to Clause 6. 0 herein, and drawings PM 4910 thru PM4914,

DIVERGING SECTIONS:

When a taper is used in a diverging air flow and the duct size increased, the slope of any
side shall not exceed 1in 7 to prevent twbulence and undue friction, as illustrated on
drawing PM 4915 (Fig. 2 ) except where otherwise shown on the Work Specification
Drawing/s. .

CONVERGING SECTIONS:

When a taperis used in a converging air flow and the duct size decreased, the slope of any
side shall not exceed 1 in 4 to prevent turbulence and undue friction as illustrated on
drawing PM 4615 (Fig. 3) except where otherwise shown on the Work Specification Drawing/s.

OFFSET TYPE 1

This type of offser may be used to avoid any obstruction where space lLimitation will not
allow bends Type 1 or Type 2, and, shall be used where shown on the Work Specificaticn
Drawing/s. Bends Type 3 shall be used in this offset, as illustrated on drawing PM 4915
(Fig. 4)

OFFSET TYPE 2:
This type of offset is preferred in all cases and shall be used, where shown on the Work

Specification Drawing/s, to change
The bends shall preferably be Typ

irection of the duct either horjzontally or vertically.
Refer to drawing PM 4915 (Fig. 5)

STREAMLINERS, OBSTRUCTIOREQ DUCTS AND RESTRICTIONS

\‘@
STREA MLINERS:
Where it is impossi offs¢t a duct around an obstruction such as a pipe or smail beam
or around a small ng)column the obstruction may be encompassed with a two piece

stteamliner as S tr on drawing PM 4916 (Fig. 1)

The area of t theé obstruction shall be not less than 8% of the area of the duct before
the obstruct

the converging and diverging sections shall comply with Clause ¢. 0 herein.

liner around the obstruction shall be rounded on the air entering side and be

2 60° point on the leaving side, Cross joints shall be as specified in the Work
ification for straight duct sections except those adjacent to the obstruction where Slip
sE) or Angle Flanges (A), if the duct depth allows for access to the bolts. Refer 10
ause §. 0 herein for Joint Types, ‘

OBSTRUCTION IN CONTACT WITH AIR SYSTEM:

An obstruction may pass through a duct provided it does not decrease the duct area by more
than 20% except that, where the obstruction is of circular cross section up to and including
76 mm outside diameter, the decrease of duct area due to the obstruction may exceed 20%.

A slotted hole may be cut in one section of ductwork to permit installation of duct work
around the obstruction, The slotted hole shall be patched, as illustrated on drawing PM 4915
(Fig. 2) before the flange is riveted into place, The obstruction shall be sealed to ductwork
with rubber grommets. ‘

10.3 RESTRICTIONS:
Where one side of a duct or a corner of a duct is obstructed by part of a structure or building
and space is restricted, the duct may be locally reduced to clear the obstruction, provided
that the reduction of duct area does not exceed 20% of the initial area of duct, The tapers
of the duct diverging and converging sections shall comply with Clause 9.0 herein. Refer
to drawing PM 49117.
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DENDS.

.CONSTRUCTION:

For the method of construction of a bend refer to drawing PM 4918, Bends shall be
construcied of Galvabond sheet, The sheet gauge shall be sclected from the table in
Clauwse 4. 0 herein depending on duct width. Bends shall be constructed with Pittsburg (H)
or Snap Lock (J) seams on all corners with the lock placed on the sides and on the top and
bottom flanged to fit the lock.

On large ducts shop assembled cross joints Types (F) or (G) s'ﬁall be used 1o join sheets.

Stiffening angles shall be sized and spaced as for duct sections illustrated on drawings
PM 4910 thru PM 4914,

Field cross joints shall be as specified in the Work Specification for duct straight sections,

SELECTION OF BENDS:

Bends in duct and at branch connections shall comply with one of the types described below
and illustrated on drawing PM 4919,

(2) Bend Type 1:

This type of bend, in which the inside or throat radius of the bend is equal to or greater than
three quarters {3/4) of the duct dimension in the direction of the turn, is preferred for all
situations,

(b) Berd Type 2 (with throat ra@,@ater than 76 mimn);

This type of bend may be fige re it is not possible to use bends Type 1 and shall be
used where shown on the Spdcification Drawing/s. The throat radius of these bends
shall preferably be noyfe ag one quarter (1/4) of the duct dimension in the direction of
the turn  but, in no case, 1) be less than 76 mm,.

Bends 'Typc 2 sha itted with flat plate stream splicters, the number and spacing of whick
shall be detefmin the chart and instruction on drawing PM 4921.

Each splitt continuous through the full angle of the bend and for a distance of one
third (1/3 uct width on the trailing end of the bend.

made from not thinner than 1,200 mm Galvabond sheet. Ends of splitters

~_the perfordted metal lining. Edges of splitters shall be hemmed for stiffening and noise
N)ﬁion. Hems shall be on the outside of splitters and 38 mm long.

¢) Bend Type 3 (with throat radius less than 76 mm):

Bends Type 3 shall only be installed whese shown on the Work Specification Drawing/s.

The throat radius of these bends may be from zero o 76 mm, Bends Type 3 shall be

fitted with single thickness, single radius turning vanes. Ends of the vanes shall be folded
at.right angles to the vane and riveted to the sides of the bend. Where a bend is internaily
insulated and lined with perforated metal the splitter shall be riveted t8 the perforated
metal lining. Length of vanes between supports shall not exceed 500 mm. Refer to drawing
PM 4920,

ARRANGEMENT OF BRANCH TAKE=OFFS

Acceptable arrangements for branch take-offs are illustrated on drawing PM 4922 and
unless specified otherwise in the Work Specification, the bends at branch take-offs shail
be made to the proportion as shown on these arrangements,

The type of branch take=-off to be used depends on the duct location, duct static pressures,
and the ratio of branch air quantity handled by the main duct preceding the branch. The
particular type of take-off which shall be used in each location is shown on the Work
Specification Drawing/s,

The entry area of branches shall be proportioned for the same velocity as in the main
duct. The velocity shall be reduced in the downstream duct only in a straight length -
not in a bend.




ARRAWGEMENT OF TEES

Tees shall comply with one of the types described below and illustrated on drawing PM 4923,
~ TEE TYPE 1.

This is the preferred methdd of taking a tee connection from a duct, and shall be used
whenever space will allow it, and where shown on the Work Specification Drawing/s.
Refer to the illustration on drawing PM 4923,

.

TEE TYPE 2:

This is an alternative method of taking a tee connection from a duct, and shall be used
when space does not permit the use of Tee Type L and where shown on the Work Specification
Drawing/s. Refer to the illustration on drawing PM 4923,

TEE TYPE 3:

This is an alternative method of taking a tee connection from a duct, and shall be used only
where shown on the Work Specification Drawing/s. Refer to the illusiration on drawing PM 4923,

CONSTRUCTION OF BRANCH CONNECTIONS AND END CLOSURES

BRANCH CONSTRUCTION:

Branch ducts may be connected to a main duct by one of the types of joints illustrated on
drawing PM 4824,

DUCT END CLOSURES:

Ends of ducis shall be sealed 1 removable cover plates constructed as illustrated on
drawing PM 4924,

The joints of the end. clgslr be sealed with liquid sealant,

CORROSION PROTE@ ANGLE FLANGES, STIFFENERS AND HANGERS

7
GENERAL: \\/

The following\@9atjggs for protection against corrosion shall be applied to all rolled steel
ges, hangers, or stiffeners or ductwork, after fabrication and before the
hled to the duct, '

reatment as specified in Clause 9, 04 of Standard Specification SM8,

DUCTS EXPOSED TO WEATHER:

(4

Angles shall be treated as specified in Clause 9,05 of Standard Specification SM6,

ERECTION OF EXPOSED DUCTWORK

Where two or more ducts are installed adjacent to each other and are in view, angle flanges
and stiffeners shall be in line to present a neat appearance, Where space limitations prevent
the lining up of angle flanges and stiffeners, they shall.he.pested together,

SUPPLY AIR QUTLETS, EXHAUST INTAKES AND GRILLES-
GENERAL:

Nurnber, sizes and final positions of air outlets, intakes and grilles shall be selected by the
Contractor and shall be set by him to provide satisfactory distribution of the air quanrtities
to obtain the conditions and noise levels specified in the Work Specification.

The number and position of all outlets shown on the Work Specification Drawing/s is for the
guidance of the Contractor only,
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All outlets, intakes and grilles shall be of the types indicated on the Work Specification
Drawing/s, and shall be machine made of established designs. The Contracter shall submit
an itemised list of the number of outlets, grilles and intakes, make, size and type of fitrings,
aitv quantities settings and air face velocity per rcom. Before ordering any type of air outlet,
intake or grille, the Contractor shall establish that all details of the wall or ceiling to which
the outlets (orientates) are to be fitted have been finally decided; and shall submit for
permission to use samples of the outlets proposed, with drawing/s showing edge details and
fixing methods, Refer to Clause 5. 0 of Standard Specification SM1.

A1l outlets shall be of proprietary manufacture fabricated from extruded aluminium cross
sections, Each shall be complete with accessories ensuring even distribution of air ever

the face and a means of adjusting the air volume rate delivered, The heads of fasteners
shali not be visible from the conditioned space and no air shall by-pass the discharge orifice
of the fitting.

A1l registers shall be of uniform size with the surround formed to fit the ceiling tile system.

Outlets generally shall be selected on the basis of air distribution and the combined effect
of sound levels of all supply and return air fittings in the individual areas served.

Unless otherwise specified. all outlets intakes, and grilles, shall have an anodised finish
of selected (not necessarily standard) colours. Where it is selected that outlets, intakes,
and grilles have a colour matching that of adjoining surfaces, the Contractor shall arrange
to obtain a paint sample, in order to achieve as close a colour match as possible,

Where the outlet centre is clipped in position (and thus can readily be removed) the volume
regulator shall have the feature that it can be easily adjusted without having to remove any
part of the outlet. '

Each exhaust or return air intal be complete with an opposed blade volume regulator,
Except where the intake cenue lipgped in position (and thus can be easily removed) the
volume regulator shall hay, cature that it can be easily adjusted without having 1o
remove any part of the in

Outlets shall be instaliéd strated on drawings PM 4925 thru PM4930 and as
described hereunder

SUPPLY AIR(QU@CEIUNG TYPES:

() Squarg@}&ken Direct From Duct:

a duct directly above ihe outlet, ‘the installation shall be as illustrated on drawing '

the /Specification Drawing/s show square or rectangular outlets connected
0
5.

b) Round Outlet Taken Direct From Duct:

the Work Specification Drawing/s show round ceiling outlets connected rigidly to a
duct directly above the outlet, the installation shall be as illustrated on drawing PM 4928

ig. 1)

(c) Outlet at End of Duct:

All outlets connected to the end of a duct run shall be provided with a cushion head as

illustrated on drawing PM 4026 (Fig. 2) v

- (d) Outlets in Rigid Branch:

Where the Work Specification Drawing/s show outlets to be branched off a duct, the
installation shall be as illustrated on drawing PM 4927.

(e) Outlets on Flexible Branch = Volume Control at Main Duct;

Where shown on the Work Specification Drawing/s, #E¥1iAG Siitlets connected to the main
duct by flexible ducts, shall be installed in accordance with method 'A’ or ‘B illustrated
on drawing PM 4928. With these methods, the outlet volume control shall be located at
the connection to the main duct and the take~off shall be either Type 1 or Type 2 as
shown on the Work Specification Drawing/s.

(f) Outlets on Flexible Branch ~ Volume Control at Qutlet:

Where shown on the Work Specification Drawing/s, ceiling outlets of round, square or’
rectangular type, connected to the main duct by flexible ducss, shall be installed in
accordance with method 'C' illustrated on drawing PM 4929, The damper box shall be as
specified in the Work Specification,




SUPPLY AR OUTLETS -~ WALL TYPE:

Wall outlet registers shall be of the double deflection type provided with horizontal and
vertical vanes, each set being individually adjustable. Vanes shall be a tight fit on
spindies so that they will not vibrate loose and generate noise,

Wall outlets shall be installed as illustrated on drawing PM 4930. Where the length of
neck from the duct to the outlet grille is equal to or exceeds two and a half (2-1/2) times
the neck widih, the outlet may be connected with either a Branch Type 1 or Type 3.
Where the length of neck from the duct'to the outlet grille is less than two and a half
(2-1/2) times the neck width, the outlet shall be connected with a Branch Type 2. Duct-
work shall be painted matt black internally local to outlet.

RETURN AIR INTAKES = CEILING AND WALL TYPES:

(a) Ceiling Types:

Return air grilles in the ceiling shall be of similar appearance and construction to the
ceiling mounted supply air diffuser and be complcte with volume control dampers.

(b) Wall Mounted Type:

Return air grilles in the wall shall be of similar appearance and construction to the wall
mounted supply air diffuser but shall have fixed horizontal louvres mounted in a heavy
frame and shall be complete with volume control damper.

Ductwork shall be painted matt black internally, local to intake,

Air wansfer grilles shall be of v) construction comprising a double frame for
mounting in the lower panel/gf oors or wall, as indicated on the Work Specification
Drawing/s, The external frame sh2ll have fixed V-louvres to give a flush {inish on the
corridor side of the doo '

AJR TRANSFER GRILLES:

EXTERNAL ¥RESH (HAUST AIR GRILLES:

External Fresh / t ust Air Grilles shall be of weather-proof construction and shall
be construct cial care to appearance to suit the architectural treatment of the
building loc the grillés,

VO OL DAMPERS

MULT1 * DAMPERS:

Co ction of this type of damper is illustrated on drawing PM 4931 (Fig. 1). Blades
hall be constructed from 0. 800 mm Galvabond sheet, pivotted at each end on steel
and supported by steel sheet side plates and tie bars,

means shall be provided for adjusting the setting of the blades, and access for this
adjustment shall be provided either through an air outlet, when this is close enough to the
damper, or through a handhole located in the duct for this purpose.. The frame of the

damper shall be fixed into the duct be rivetting.
L4

SPLITTER DA MPER:

The illustration on drawing PM 4921 (Fig. 2) shows a splitter damper installed at a branch
connection to a main duct,

The length of a damper blade shall be not less than the width of the branch duct and not
less than 300 mm.,

- Splitter dampers shall not be used where their length would exceed 600 mm,

(a) Damper blades up to 450 mm wide shall be constructed of 1, 600 mm Galvabond sheet
turned down 26 mm at the sides and turned back 12 mm at the leading edge. The damper
blade shall be pivotted on not less than two 50 mm cadmium or zinc plated steel butt hinges,
The hinges shall be attached to the damper blade and duct with three 3 mm diameter rivets
per hinge leaf,
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(b) Damper blades exceeding 450 mm wide shall be constructed of 0.800 mm Galvabond
sheet jn 2 double streamline section and mvoued on & hinge rod of not less than 16 mm

dmmet\,r The hinge rod shall be cadmium plated steel and shall be supported at each end
y bearings as shown, The double streamline blade shall be securely fixed to the hinge rod
by spot welding, riveting or screwing,

“The damper blade shall be controlled by a rod/s firmnly fastened with a hinged fastener near
the leading edge of the blade and through a guiding boss/es riveted to the duct. Rod/s shall
be cadmium plated steel of the size and numbers illustrated on drawing PM 4931, A 3 mm
felt gasket shall be located between the guiding boss and duct side to provide an air seal.
The rod/s shall be securely clamped to the bosses with set screws,

The damper blades, hinges and adjusting rod/s and their fixing clips, shall not have any
slack or excessive clearance which will allow the blade to vibrate. Fixing clips shall be
rigidly constructed and fixed to the duct and damper blade.

MULTI=-BLADE DAMPERS OF MOTOR OPERATED AND MANUAL TYPES

GENERAL:

Muiti-blade dampers shall be of either the parallel blade or opposed blade type as
illustrated on drawing PM 4932 (Figs. 1 and 2) and as specified on the Work Specification
Drawing/s.

Motor operated dampers shall be full duct size unless otherwise specified in the Work
Specification or shown on the Work Specification Drawing/s. Where dampers are smaller
than duct size, blanking plates shall be provided unless convergent and divergent duct
sections are shown on the Work Specification Drawing/s. '

Manually operated dampers shal 11 duct size unless otherwise specified in the Work
Specification or shown on the W pé¢ification Drawing/s.

Angle flanged cross joints (4)in accordance with Clause 6, 0 herein shall be provided on the
duct for connection of the pers) Damper frames shall be drilled to suit bolt holes in
the angle flanges,

DAMPER FRAMES:

Frames shall 1slruedea of 3 mm Galvabond steel sheet folded to channel sections not
less than 152 minysde, Frames shall be welded at the corners and painted to comply with
Clause 5.3 as illustrated on drawing PM 4932 (Fig. 3)

onstructed of 1. 600 mm Galvabond steel sheet folded to channel sections
nte a box section as illustrated on drawing PM 4933 (Fig. 2)

Bl shall be fabricated from 1. 600 mm Galvabond sheet and shall interlock with adjacent
blades as illustrated on drawing PM 4933 (Fig. 1). Blades shall not be more than 250 mm

e and shall pot exceed 750 mm between supports, Neoprene rubber or felt sealing strips
shall be bonded to the tips of the blades to prevent air leakage.

Damper leakage shall not exceed 5% of the maximum des1gn air quannty for the particular
damper,

BEARINGS AND SPINDLES:

Bearings shall be of ball bearing type similar to "Fafnir Flangette" or of self oiling sintered
bronze, The housings of bearings shall be riveted or,where permission to use,spot welded

- to the damper side frames. Spindles shall be of 16 mm diameter and shall be securely fixed
to the centre fold of the blades. Spindles may be of the stub type or may be run the full
length of the blades.

Spindles shall be cadmium plated,

LINKA GES:

Dampers shall be linked with tie bars and links arranged to give parallel or contra-rotating
action as specified in the Work Specification. Tie bars and links shall be fabricated fromn
bright steel fiat bar cadmium plated and shall be jig drilled. Drilling shall be carried out
before plating, Link pins shall be of brass and shall be held in position with circlips.

Where two sets of dampers are operated from one motor, the linkage shall be such as to allow
clther damper 1o be adjusted as to position and/or amount of movement without affecting the
adjustment of the other, A




ME. 6. 76,

The linkages used with manually operated dampers shall incorporate a means for
positioning, locking and indicating the position of the damper,

MOUNTING OF DAMPER MOTORS:

Generally damper motors shall be mounted on two stiffening bands which shall be bolted
to the duct adjacent to the damper assembly. The stiffening bands shall be continucus
around the full duct perimeter and shall be fabricated from rolled steel angles of the same
size as flanged joint angle, refer to Clause 6, 0 herein,

Where dampers in ductwork exceed 1600 mm in width, damper motors shall be locatcd and
mounted as specified in the Work Specification,

FIRE PROTECTION

FIRE DAMPERS:
Fire dampers shall be constructed and installed to the requirements of AS. 1668 - Part 1,
Specification 7 of the Building Act and the Fire and Accident Underwriters Association of

Qlieensland.

HEATERS IN DUCTWORK

The section of ductwork housing heaters and for a clear distance of 4560 mm minimum on
each side of the housing shall be insulated nnemally with a non-combustible material of
Thermal Conductance not greater than 30 W/m?K a1 98.3° C. The insulation shall be

secured to the casing so that it :Ei ins in position under all operating conditions.

MANHOLES AND HANDHOLES

MANHOLES:

Where required by th pec1f1cauon ducts with a minimum side of 600 mm or
greater shall be § manholes, located where shown on the Work Specification
Drawmg/s

Manholes sha mm x 450 mm.

e reinforced around the hole with a frame pressed from 1. 600 mm Galvabond
veted to the duct.

shait e made of 2. 000 mm Galvabond steel sheet, stiffened around the edges by
olding or by a frame folded from 2. 000 mm Galvabond steel sheet.

Doors shall preferably be hinged with galvanised steel butt hinges and locked with edge:
window sash catches Huckson' No, 122 or equal. However, wedge type window catches
may be used instead of hinges where this facilitates sealing of the door on its gasket A
pical manhole is illustrated on drawing PM 4934.

HANDHOLES:

Where required by the Work Specification, ducts with a minimum side of less than 600 mm
shall be provided with 300 mm x 300 mm handholes or where this size Is not possible with
square handholes the side length of which shall be 50 mm narrower than the side of the duct
in which the handhole is located, v

The edges of the hole shall be turned back to made a rounded edge or else a piece of pressed
Galvabond steel sheet shall be fitted to obtain a similar result.

Handhole coverplates shall be made from 1,600 mm Galvabond steel sheet, Doors shall be
attached to the duct with M6 x 16 mm studs or where the sealing of the door is

designed to avoid "Cold Bridging”. wedge type window sash catches "Huckson" No. 122 or
equal may be used.

A typical handhole is illustrated on drawing PM 4934,

INSULATING AND SEALING MANHOLE AND HANDHOLE DOORS:

Where the duct is insulated, the door shall be insulated to the same thickness and to the
same requirements as the duct. Where insulation is inside the duct the surface of the door
insulation shall be flush with that of the duct,
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Doors shall be sealed airtight to the duct with suitable gaskets, which shall be securely
fixed to either the door or the duct. On the ducts camrying cooled air, the door and deor
seal shall be particularly designed and constructed to avoid "Cold Bridging" which will
result in sweating on the outside of the duct, In these cases the particular design shall
‘be submitted for permission to use. This shall be done without prejudice 1o the Contract
Cowpletion Time, refer to Clause 5, 0 of Standard Specification SM1,

HANGERS FOR DUCTS

GENERAL:

Unless otherwise specified in the Work Specification hangers for vertical horizontal ducts
shail comply with the details, materials, sizes and spacing illustrated on drawings PM 4936
thru PM 4939,

Hangers shall be fabricated from strips of Galvabond steel sheet, rolled steel angles and
rolled steel flat and round bars as shown in this Specification,

Where possible, duct hangers shall not be used to hang piping, ceilings or other loads.
Where it is necessary to hang items other than ductwork from duct hangers, the maximum
stress in hanger rods, straps and bolts shall not exceed 38, 0 MPa.

A1l rolled steel angles and rolled steel flat used for hangers shall be coated for protection
against corrosion in accordance with Clause 15, 0 herein,

FIXING OF HANGERS:

Permission to use will not be giv explosive powered fastenings. '
The following fixing methods aye -.51) aching hangers to structures except where otherwise

specified in the Work Specificay

(2) To Steel or Timber Sftuctu - mild steel bolis of the sizes listed on drawings PM 4836
thru PM 4939, (¢ '

(b) To Masonry Sty@s expanding type plugs uscd with steel bolts, of sizes listed on
drawings PM4936 @939 Plugs shall be equivatent to "Loxins”, "Drivets” oz
"Wej-its”, B r cast into concrete structures are acceptable provided that they are
fitted with s 1s to adequately distribute the load into the concrete,

FLEXIBLEC

erwise specified in the Work Specification,airtight flexible connection, constructed
inyl) coated fabric which has a glass fibre or nylon backing, and a total weight of
t less than 580 g/m2, shall be fitted 1o isolate fans and/or conditioner casings from ductwork.
T connections shall be arranged to permit the renewal of fabric without disturbing duct~
work or plant.

metal parts of connected equipment shall be separated by not less than 50 mm,

here flexible connections are exposed to wéather, they shall be protected as illustrated on
drawing PM 4941,

Items of equipment that shall be connected by a flexible connection shall be aligned within
a tolerance of 6 mm for connections up to 38 min diameter or square, and 12 mm for
connections above 38 mm diameter or square,

FLEXIBLE DUCTING

Flexible ducting shall be consiructed of a continuous spring steel wire helix which is clad
inside and out with neoprene impregnated calico or fibre glass. The cladding shall be two

ply.

~ The flexible ducting shall be non-combustible when tested for early fire hazard properties
in accordance with AS A30 - Part ITI, Test certificates shall be supplied,

When shown on the Work Specification Drawing/s flexible ducting shall be sized and
finally located by the Contractor,

Connection of flexible ducting to spigots of metal ductwork shall be by means of "Jubilee”
work-drive type hose clips.

Equivalent, alternative flexible ducting may be submitted by the Contractor for permission
to use, Square flexible ducting droppers , where used , shall be constructed of P. V. C, (vinyl)
coated fabric which has a nylon backing, and a total weight of not less than 510 grams per
square metre, Each cormner shall have 2 6 mm searn for rigidity along full length of droppers.




95,0  FLASHING

Unless otherwise specified in the Work Specification, flashing of ducts where they pass
through roofs or outside wallsshall be carried out by the Contractor,

28.0 CLEANING OF DUCTWORK AND PROTECTION DURING CONSTRUCTION

A1l ducts shall be thoroughly cleaned inside before starting fans.

Covers shall be provided dwing installation to prevent building materials or rubbish
entering the ducts and fas,

27.0 DUCTS THROUGH WALLS

Where ducts pass through walls and are in view, escutcheons shall be provided as specified
in the Work Specification.

28.0 BALANCING POINTS

Balancing points shall be provided in the ducts for testing purposes,

They shall be located in main branches adjacent to the connection to the main duct, inlet
and outlet of fans, and, in addition, where specified in the Work Specificaticn, balancing
points shall be located in the main duct downstream of the branch connection.

Other balancing points shall be located where shown on the Work Specification Drawing/s.

All points shall be in readily accessible positions.

Points shall be provided to the ixg scaie:~

Longest side of duct up to 2 openings,

Longest side of duct above 10 375 mm = 3 openings.
Longest side of duct abpve375 to 600 mm - 4 openings.
Longest side of duct apgy nm to 1200 mm - 5 openings.
Longest sid=s of ducgabo 00 mm - 6 openings.

Balancing points
rubber grom a

iprise 38 mm diameter holes drilled in the duct and plugged with
lustrated on drawing PM 4940.

29.0 PAINTD\TG@WF’JACE PREPARATION

V.

gdlvabond or equal ducting concealed from view, but not exposed to the weather,

N space etc., shall not be painted, :
(b) M1 ductwork and equipment exposed to view but not exposed to the weather, in roof

ace etc,, shall be painted by the contractor,

{c¢) All ductwork, equip‘ment, hangers and brackets exposed to the weather shall be painted
by the contractor,

[4

30.0 SEALING DUCTWORK EXPOSED TO WEATHER

Al longitudinal joints and intermediate cross joints shall be sealed by soldering. Angle
flanges and angle stiffeners on the duct shall be sealed with a "Butyl” rubber based plastic
sealant, "Norton BM668" or equal. "The top side of the duct shall be crowned, and the
i ‘ ductside shall be cross broken between the corners and the crown, Stiffening angles on the
: top side of the duct shall be bent to follow the set of the crown, On ducts above 1500 mm
wide, a separate roof over the duct shall be provided so as 1o properly shed water.
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d cross joint as
for duct,

P - Pittshurg (M) or Snap-Lock (1)

FIG. 1.TAPER CONSTRUCTION

Siope of any side shall not
exceed 1 in 1.

: e ‘ exceed 1 in 4.—
e N

Stope of any side shall not

1 4 4

FIG. 2. DIVERGING bECTION/zE%%§§;2> FI6. 3. CONVERGING SECTION :

f

—

T
4
. w“;>
R P
T
W ? R. greater than os

equal to 3,74 W.

Bends Type 3 - refer to ¢
Std. Spec. SM2.
FIG. 4 OFFSET TYPE 1. FIG. 5§ OFFSET TYPE 2.
‘g_gggg\i;s,:‘,,».»»,__
DEPARTHMENT OF \"%/Q{Zj; S ISCALE T o ;‘ijf«U 40}u~D FOR 155U
ENGINEERING BRANCH BB 1,2 22, ? /52(
STANDARD DETAIL | DRAWN | JAH, | V r_‘\<r“cuw'rf,:

LOW PRESSURE DUCTWORK CHECKED
TAPERS AND OFFSETS OATE
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P s . N S Bt SR IR T T

Obstruction

. , PN % 60° max
‘%é;- hir Flow, ) <

{
f//

i

(X+*) / - \\\::h\\\\\ ‘ //I////y Field cross joints as
greater than :

/ specified for straight
or equal to 0.8L. duct,

| . ’ : “Bar sitip joint (E) on sides of
j » stream!iner adjacent to
| obstruction or angle flanges
s ‘ (k) if duct depth allows
access for bolts. Other sides
as specified for straight ducts.

FIG. 1. STREAMLINER

Obstruction passing through
X;rubber gromnet.
/’\\\ L
. l . . .'___’l> j‘ $
_ <§§§§§§> K::) Ibstruction s
- 2 ;;ji —

% r |
Flanged™~oint(A)— Patch of same material and gauge as

* o - \ duct, rivetted and soldered in place
: to-cover slotted hole.

<<i:;£§j::7 FiG. 2 OBSTRUCTIOM IN CONTACT WITH AIR SYSTEM

- DEPARTMENT OF WORKS lscAlE LTS, ?:;j»‘\UMRlSEﬂ FOR ISSUE
ENGINEERING BRANCH JoESIGN 17 2. 3 e /Q:aﬁ . ’
STANDARD DETAIL DRAWN | X J 1/ ii o EXECUTIVE E::’,f' EER
LOW PRESSURE DUCTWORK CHCO\EDH T oy
} OBSTRUCTIONS TO DUCTS - INTERNALLY. tDAfE i ?

q/x / /’“*)
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feduction of duct arez
shall not exceed 207,

Ll
l /!
P
Rir Flow. ‘ E
P
T 1 .
] T
/ 4 Lff\xl\\ ]
/ 1 i

FIC. 1. RESTRICTION

Reduction of duct area

shall not exceed 65%?2) 1
S0 T 1
(@
- \>

ELEVATI%§<::§§§§>
ii - F16. 2 RESTRICTION

[ 4
: DEPARTIENT OF WORKS HSCALT N.r@.!“‘ HomSED FOoR 1550E
| ! i \‘! 2 - ;
|  ENGINEERING BRANCH ﬂoﬁmw»fﬁfﬁ‘? ﬂ7/4zxf’dﬂ , :
STANDARD DETAIL O Tl EXECUTLE SLNEER
CHECKED, 77 | 4 e
LOW PRESSURE DUCTWORK e L : LT
OBSTRUCTIONS T0 DUGTS - EXTERMALLY OATE L fe T
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- Shep cross joints (F) or Pittsburg, or where approved, snaplock
(6) as required. ' on all corners. Refer to (H) or (J).

e Stiffening angle as

-
for duct angies.

s o
//

- Sheet gauge Field cross
as for duct. . B
: : <?23:>:9 o joints as for

adjusted duct.

BN
- %
&
S

DEPARTAMENT OF WORKS — scae
ENGINEERING BRANCH @()Eszcw
DRAWN

STANDARD DETAIL b
LOW PRESSURE DUCTWORK CHECKED: 2
BEND>CONSTRUCT10N




/ R greater than or
/ egual to 3/4 V.
| . ,
;‘ . W
[ FIG. 1 BEND TYPE 7.
4
' Jmm. rivets at Side of bend or
Kit Flow‘ 100 mm. centres, pgrforated metal
: . lining where

b

k\i
applicable. g
0 VA TR I I = | :
" t L___~ﬁ L=1/3 W , T Stream splitter
R = preferably not jess .
W . ,

thﬁnmj- but not smaller
than 60mm.

&

FiG. 2 BEND TYP ~ FIG. 3 FIXING OF STREAM SPLITTERS
, <§§t§§§§;2> '

@
('(_ ' _
o ‘ s =
Turning vanesy_refer g '
drawingj;zéfiijf3§§-—!—””””/ f' ,
_ »“»Throat radius 30° or less
: than 80 mm.
R

FIG. 4 BEND TYPE 3. ' )

S

DEPARTMENT OF WORKS s [NTS, { AUTHORISED FOK I5SUE
ENGINEERING BRANCH { DESIGN Mg./:ﬁ,ij C//// @ng
% £
. : P Ve
S?ANDARD DETAIL DRAWN JAH. l% ' EXEC"U;ZW,E ,?;t""*!f'ﬁ’”‘.;;

LOW PRESSURE DUCTWORK CHECKED
BENDS WITH STREAH SPLITTERS AND TURNING VANES ‘

L

~
7
; ol
DATE /]
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50mm. radius——-""

FIG. 1 VANES FOR DUCTS UP TO 450mm. WIDE

FIG. 2 VANES FOR DUCTS ABOVE 450mm. WIDE.

\

\—Side of bend or pefforated
metai lining where applicable.

Turning vane.

HG.SFHWGUR@%H;&M&E

(@7
L

de of bend or perforated
:;7 metal lining where applicable,

v

3mm, rivets, not less
than 2 at each end of
each vane.

o
|

max. length

1.000mm. thick intermediate support hemmed at
edges and rivetted to sides of bend or perforated
metal lining where applicable,

lenigbh ,  800mm.

ining where applicable,

j[Side of bend or perforated metal

FIG. 4 INTERMEDIATE SUPPORT FOR VANES ABOVE 900 mm. LONG.

;AUMORISVD FOR 155U

SPARTIENT OF WORKS | scar__INTS, Vil e
ENGINEERING BRAMCH ! VTN L oo

STANDARD DETAIL
LOW PRESSURE DUC
DETALLS OF TURNING VAMNE

<7 FYEG%?TV ENG!




KRHPLE:

radius bends. Chart shall be used as described helow:

| GIVER: hn elhow (see diagram below) with a g0mm

throat radius and duct width ‘0" of 450mm.
radius s 305mm.

Centre tine

SOLUTION: On chart 1 draw line for BOmm throat radius

and 530mm outside radius ang select number of splitters
so that no spﬂitter is located outside the centre line.
radius of th? bend. Then from chart two splitiers are

requited and' R} = 150mm. R2 = 280mm. '

i NOTE: R = Throat Radius.

To delermine the spacing of splitiers in short

~Flat plate  DEVAIL OF BEHD

tream splitiers.

\\\\\ﬂ\\\\\\
~—Centre line

ﬂ__,_Jw—,___TBadius of bend.

. g
r*:
DUCT dimension in
direction of turn.

NOTE

No splitters are
required outside
the centre fineg
radius of the
bend
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ENGINEERING BRANCH

;EQ FOR ISSUE

DESIGN

N
0y

STANDARD DETAIL

{ pRAWN

/ e -

EXECUTLVE &

LOW PRESSURE BUCTWORK

By
ol G
et
X
A

CHECKED]

STREAM SPLITTER SPACING FOR BENDS
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~Splitter damper length =W
\ Refer to Std, Spec. SHZ.

fain duct or =

Jo ki Flow _
= riser.

Where fength of splitter

damper would exceed 600 mm

— use opposed blade dampers in
lieu. :

Rad. = 3/40—%
Branch Duct—«

FIG. | BRANCH TYPE 1.

Muttivane damper. Refer to
Std. Spec. SH2.-— '

- Main duct

> aAir Flpy or riser = “3-

i e
§%<\\::3? " ~—Branch dqct.
<Z?§§§}5§ BRANCH TYPE 7.
2 N

\ Splitter damper length equal to V.
<::£i}) Refer to Std. Spec. SH2.

5 _ Main duct
Rir F i
<§§§§§;§% phir Flow or riser =
1 |
A <=

duct.

i

A

F16. 3 BRANCH TYPE 3.

ST ANASYD IO
Cie WORGES

ENGINEERING BRANCH

STANDARD DETAIL
LOW PRESSURE DUCTWCRK
ARRANGEMENT OF BRAUCH TAKE OFFS

R SR SRS W
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T lhen tength of splitter
damper woulu exceed ;
600 mm. use opposed :
blade volume dampers.

1

A

<#?WMrFlwﬁw

Splitter damper Yength equals
Wi or W2 whichever is the smaller.—

FIG. 1 TEE TYPE 1.

When fength of splitter
damper would exceed 500 mm.
use opposed blade volume

Bend Type 2.

dampers. 4

L Air Floy

Splitter damper length equals AL ]
Wi or W2 whichever is the smaller. W ’ :
FI6. 2. TEE TYPE 2. @9 - . '

-
———MWhen length of splitter
damper would exceed 600 mm.

use opposed hlade volume
dampers.

Wi or W2 whithever is the smaller.. ‘"AQLAL

FIG. 3. TEE TYPE 3.

£ e nay 07 Y A 1 ‘f[
NT OF WORIKS SCALE INT.S !
RING BRANCH \DESIGN |47 2. |

i

DRAWN { R JY 1 Y

STANDARD DETAIL

' n HECKED 277", i pe,
LOW PRESSURE DUCTWORK (CHECKEDY (e 1 1
, o
ARRANGEMENT OF TEES OATE oSt
L
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Branch <

Main
Duct

~Roll edge of branch and
knock down
duct,

inside main

%

=

[

7]

Radius equals
W,

3 mm rivets at 100 mm

centres.«\\\7

e _ _gi?;
Flange edge of branch

over either inside eor i
putside of main duct.
Rivel and solder or seal
with Prestik.

FIG. | B@H\%)TRUCHUN

‘or

@
Q.

rivets or self tapping

FIG. 2 DUCT END CLOSURES

ews at 100 mm centres.f~\\\\\\\\\ﬁ

i,

DEPARTHE 35 WORKS ngu\uz H.T.S.
ENGIME LRANCH | DESIGN | /ﬁg;eg }
STANDARD DETAIL LDRAWN | T AH. |

LOW PRESSURE DUCTWORK

CHECKED! 7.

BRAHCH CUNHECTIDbS AND END CLOSURES

; DATE
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= ahir Flow, ) ﬁ;
AN
Multivane damper./ S
» S_*_ L« Neck fength equai to or
greater than 25,
v
1 }
{ \ / 1

[
o
= : : | =
S |
Y- N
) B A -
—1 I .
| QJ. |
1 .
1o T
| | | |
@]
' . |
%%% SO
AN [T [ |
- 5, ;k\\\h_Neck ength less than 28.
~—o—~o~—
/ 1

[

FIG. 2 ELEVATION

SQUARE OUTLET TAKEN DIRECT FROM DUCT.

DEPARTIENT OF WORKS — jscue 15, (AVTHORISER PR Ssue
ENGINEERING BRAMCH IbEsion {1 MGM
DRAWN , EXECUTIVE TG0
STANDARD DETAIL T i ~—§;7i»{?>"cc‘”“-‘- CHEER
LOW PRESSURE DUCTYORK (RS N LY
SUPPLY AIR OUTLETS - CEILING TYPES » | DATE ST
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Splitter damper.

g d e 20

R

',ﬁg T B VA U

Kol Flow,.

hir velocjty shal
exceed 4.00 m/s.

L
|

oS~

«:"N\_ NN
[ AN

~ 1

FIG. 1.

ROUND OUTLET TAKEH

. Round ceiling outlet,

!
DIRECT FROM DUCT.

)

1-1/2 §

<

,This design applies whe
outlet is taken from either

bottom, or side of the duct,

ther thi

and whether the outlet is

rigidly connected, or connected
by flexib! e duct to ain
duct.

the m

raa

FIG6. 2.

Round, square or rectafigular ceiling
outlet as specified in the Work
Specification,

OUTLET AT END OF DUCT.

i s o

the

S

Ar‘\

- W
S

DEP/A&;;} ) uv e&néx\}f "5&: ‘s“;
ENGINEERING BRA!

L4 \i"\)

STANDARD DETAIL
LOW PRESSURE BUCTWORK
SUPPLY AIR OUTLETS - CEILING TYPES

m/\ WN g

[ CHECKED] 7/
oATE §
3




' /“SplitIE[ damper,

i
i
4
[

< ,\,&i‘j =i J"Q—‘ﬁ% \&\/
Branch Type 1. Refer to ’///p+/;a

drawing No. PW48727, —— %_A f/rBranch longer than or
. 7
: —1, - egqual to 2-1/2 W.
Where length of,splilter~«/////
damper would exceed G0Omm <ii::?1
use opposed blade dampers oA L A NP
in lieu. é—¢—J N
F1G. 1 =

— Ly

//~Multivane damper.

N f -
g> Chir Flow -
z 4
8 1

Branch Type 2. Refer - .
drawing No. PH4822. — | La—Branch fess than 2-1.2W.

N
1

1~1/2j

FIG. 2

.

A

Splitter damper.-

Branch Type
drawing No.

——Where tength of splitter 3
damper would exceed §00mM
use opposed blade damper

)

<i§§§§> R in lieu.
:; v T 1T “““gﬁr“’ Branch longer than or equai

’ OUTLETS IN RIGID BRANCH, '
DEPARTIMENT OF WORKS — jscae |N. T, §AUTHORISED FORISSUE
ENGINEERING BRANCH — WDESIGN {2775, 1 i
. WL | !
STANDARD DETAIL DRAWN | TA K|
LOW PRESSURE DUCTWORK L
SUPPLY AIR QUTLETS - CEILING TYPES DATE f ) B
v " —
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-Take of{ lype | or 2 - see below

.

S——

~

‘0" dia. flexible duct

Mif\\ |
~.200mm, min,
Y

ELEVATION OF GUTLET

FIG. 1 METHOD ‘A

F//—Ceiling outlet

/|

4

Take off type 1 or 2 -

see below, <::£ié) ,
@ PLAN OF [OUTLET

f7“/ ™~ :

tream
' [itters,
<:;£i2>Bend Type 2. ._____;iisqijgiii itlers
<§§Q§§§> Refer to L

}/W\/—\/J( N 17\3%
<:;£ié) Std. Spec. SH2. !
. “ELEVATION OF OUTLET
<<:;> FiG., 2 METHOD °B°

ButtEffly damper J$f

&{\ ‘ > ;”(Q . ism;s}ue}c§z
5

TAKE-OFF TYPE 1.

TAKE-OFF TYPE 2.
FIG. 3 ALTERNATIVE DUCT TAKE-OFFS.

OUTLETS ON FLEXIBLE BRANCH -VOLUWE CONTROL AT MAIN DUCT.

e e,

- N e ™ »\U HORISED FOR 1SSUE
DL& ﬂ&\f!v%' ’“\g! ggﬂ M"LM i% } , ; THo
ENGINEERING | BARANCH

STANDARD DETAIL ’

i % ﬂ, EXECUﬂ\F WHK'YE??
LOW PRESSURE DUCT CHECKED! // : o f
. SUPPLY AIR OUTLETS - CETLING-TYPES (ON FLEXIBLE DATE "
- RRANGHES) o

e




/ Collar

LEYTTT

Air Flow

<i> 4

@@

N9

&
Q>
&

QUTLETS ON FLEXIBLE BRANCH - VOLUME CONTROL AT

Flexible duct

N /
— S [
|
] g __j____.;._ N
~J
| S I
N \\\\\
PLAN
“Damper Box —\\}i\K
i //Vii,_jjif_‘T__Ah
Tl
\ bl
Removable straightening vanes H
AT AT &\\\\fji%t% i

ELEVATION OF OUTLETS

METHOD °C”

QUTLET..

[ SCALE
IDESIGN |,

STANDARD DETA
LOW PRESSURE
SUPPLY AIR QUTLETS -
_BRANEHES)

| DRAWN

| CHECKED

f R e

-

. o,
VDATE L 1

22033R RTI Documents - Specification P780-77 - Page 121




Rir Fiow
= A e g

Branch Type 1. Refer to
drawing No. PH 4922, —

//aLonger than or equal
T to 2-1/2W.

Multivane damper.

Rir Fiow
JV;______._-

. T

Branch Type 2. Refer to
drawing Ho. P 4922.

Less than 2-1/2 W.

Branch
drawin

e 3. o
NoPH 4922, —

Longer than or equal
to 2-1/2W.

STAMDARD DETAIL
LOW PRESSURE DUCTWORK
SUPPLY AIR OUTLETS -

TIEXECUTIVE
WALL TYPE | DATE




Iy T AT ST,

FIG. 1. MULTIVANE DAKPER

Y—Length of splitter damper eguals *W' but not fess
\ than 300 mm. and not greater than §90 mm.

3 mm. felt Adjusting rod

insertion gasket:
Guiding boss rivetted to duct,

with screw to fock adjusting rod.-

FIG. 2 §@@i§1§ﬁ DAHPER
4

wide dampers-two rods 8 mm. dia

1.600 mm. thick damper blade with sides
turned down 25 mm, and leading edge
turned back 12 mn.~w\

2 off cadmium or zinc plated
A <§§>\ butt hinge rivetted to blade.

Bdjusting rod bracket (\iééz)

rivetted to blade.
~F DAMPER BLADE UP 70 450 mm, WIDE

Sintered bronze b

Wrap blade around hinge rod Duct Wali
and fix by rivets, welds or l~
. SCTews, i i |

Folded 1.200 mm. thick

. 16 mm. dia. hinge rod.
stiffener rivetted in place>

FIG. 4 DAMPER BLADE OVER 450 mm. WIDE,

ush.

Blind bearing housing
rivetted to duct

600 mm. wide damper-one rod 5 mm. dia,
above 600 mm. to 1200 mm. wide damper-
two rods 5 mm., dia. ahove 1200 mm.

e EUY A EY T A A sy oy . ( T ’ r:( v,s{ :
DEPARTAENT OF WORIG UscalE  IN.T.S. QQUT“UR'SED FOR 1350t
ENGINEERING BRANCH Upesion | 2z, ’C&Zf

STANDARD DETAIL Lnﬁmvw e

LOY PRESSURE DUCTWORK PCHECKED 2. Ty
VOLUUE CONTROL DAUPERS f DATE g7/

S T B T D S S sty
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- Blade strip and seating strip to
be full lenpth of blace. Stop -
-

to be rivetted to frame at/
75 mm. cenlres. ———

Fi6. 1. - OPPOSED BLADE DAMPER FIG, 2. - PARALLEL BLADE DAMPER

. ' Hullion welded to 4
Yeld at corners ;
/ / Linkages —

!
nr
4

!

|

h|

}

|

4

€

1
|

i
I
1
LD
[}
1
i
|
7
§
|
!
I

) />
/A Sl

Hax w_ig_t‘h 750 mm. _ » . . Width 750 mm.

F16.3. - ELEVATION OF DAMPER SET

T e Y. 3 i o T i IORIS FOR ‘%r
DEPARTMENT OF WORKS  jscae | NLTS, ;‘“—’“““ =
ENGINEERING BRARCH f?;f%oﬁsrcw AL )5 % a/wt%‘,
\ I DRAWN | TAH.
STANDARD DETAIL : )

LOW PRESSURE DUCTWORK CHECKED| i 3 1D
RULTIBLADE DAMPERS ' EDATE




250 mm max.

- . ) ) .
p :/{{//'Sea||ng strip.  Sealing strip.o
/I
X A PN 2
//f\ <0 & & \Y/
Sealing strip. \\\—I.BDG mm Galvabond
sheet,
Fi1G. 1 - BLADE COHSTRUCTION

ted joint 5 mm dia.
s at 150 mm centres.

/\ \Vé fl _ ._,___ﬁ__
N >
il e ’
<::;izz> 4 S r<———1.600 mm Galvabond
%? . sheet.
: \ . 2. SECTION THROUGH HULLION
[4
= - ) USED FOR 155U
DEPARTIENT OF WORKS SCALE I 7.5, f:’“‘U'HU"/“ URtis5UE
ENG E -RING BRANCH UDESIGN [ /7 7% ) /;/ %;7/
STANDARD DETAIL o | TAHT <hxpcurve s :
LOW PRESSURE DUCTWORK CHeckenl L s I/ O
WULTIBLADE DAMPER CONSTRUGTIOM  DATE ,/m/)(é ML




450 mm

13
E&%%&ZD Hinges or window

catches,——

s

-Handle

£00mm

L AT SR S LS

‘Wedge type window
catch ‘Huckson'.

P ——

[
R )

S g T e I A

L T S A

FIG. | TYPICED MANKOLE :

7
N

*$* = 300 mm perferably

4 + _)
§7F:§> “““““““““ 3 but not ltess than duct widtin
;;? ! ~ minus 50 mm.
I
'+
o« | ] .
\ ' o
‘ 1 L L
[ ' | T
! [ “\\\\7»—%6 x 16 mm, studs at.
' Qf-*—:“_*~_“:_—~Jjﬁ///‘ 100mm max. centres. For

ST YA R TN NP T Y (T T S T (LT T I AR I P S T

| .+ methed of fixing studs and
; stiffening strip. Refer to
o drawing No. PH4335.

. (4
FIG. 2 TYPICAL HANDHOLE
DEPARTMENT OF WORKS — fseae__| w15, jAUTHORISED FORTSSUS
ENGINEERING BRANCH VDESIGN |22
. STANDARD DETAIL orawn | TAH
" LOW PRESSURE DUGTWORK CHECKED] 74,

i | HANHOLES AMD WANDHOLES OATE
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~Stiffening strip.

fasket

Refer to defail *A'.

Bolt holes at 100 mm. .
max, centres,

ELEVATION

Bend over ductwork, v
vee notched, to clea Lock washer
bolt head.

M6 x 16 mm, studs

with head welded to the

stilfening strip on the <;7
inside of the duct

) : 3.000 mm Galvabond coves
30 mm x 3.000,m Galy ' plate. )

stiffening shriwelded
guct arou penin : 2 mm siticon rubber gasket.

DETAIL A

After welding to be treated in accordance
with Standard Specification SHM§ - treatment

Neo. 6.

DEPARTMENT OF WORKS  [SCAlE__| ji7 5, /AUTHORISED FOR ISSUE

STANDARD DETAIL ;DRAWN TAH |
LOW PRESSURE DUCTWORK CHECKED{Q £)5. i 5
SERVICE ACCESS FOR U.V. LAWPS - loare s

L EXECUTIVE

ENGINEERING BRANCH RETRE ’g//‘“ T




5 mm., rivets or -
self tapping screws—=""

~d

Hanger spacing at 2400 mm,
centres,

DUCT SEH! PERIMETER BAND .

Up to 750 mm.. 16 mm. X 3.000 mm. ©alvabond
above 750 mm. to 1000 mm. 50 mm. x 3.000 mm. Galvabond
ahove 1000 mm. to 1250 mm. 50 mm. x 5 mm. Black M. §.

FIG. 1 - BAND HANGER FOR VERTICAL DuCT

ANGLE

Up to 1350 mm. 38 mm. o x 38 mm. x 3 mm,
above 1350 mm. to 1750 mm. 51 mm. x 51 mm. x 5 mm.
above 1750 mm. 1o 2000 mm, 64 mm, X G4 mm. X § mm.
above 2000 mm, As detaited in Work Spécification.

FIG. 2 - BRACKET HANGER FOR YERTICAL DUCT.

M10 bolts.

K10 bolts.

DEPARTIMENT OF WORKS [SCALE
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-Shop assembled cross joint
located just above floor,

K

//r«Fasteners at 100 m.

centres - see below.

/

Angle fixed to
2 sides of, duct.

|
|

W\MJ

DUCT SEM!I PERIMETER , ANGLE _ FASTENERS

Up to 1350 mm. 25 mm, x 25 mm. x 3 mm, 3 mm. self tapping screws
above 1350 mm. to 1800 mm. 38 mm. x 38 mm. X 3 mm, M6 bolts

above 1800 mm. to 2250 mm. 51 mm, x 51 mm. X 3 mm., Mg bolts,

above 2750 mm, hs detailed in Work Specification.

FIG. | suppegl,g§2§§£2710AL DUCT THROUGH FLOOR

WHERE/KO—F IRE DANPER 1S REQUIRED.

7)) |

=7 ‘ , ‘j§?
LM10 holts.
;7 0 bolts.
g Fasten to ceiling

or side of beam.

L

“_Band.

5 mm, dia. x 12 m.
sel{ tapping
3 per strap Hanger spacing at

2400 mm. centre,

) - ¢
DUCT SEM!I PERIMETER BAND
Up to 1350 mm. . 25 mm. X 3.900 mm. Galvabond
above 1350 mm. to 1650 m, 38 mm. x 3.000 nm. Galvahond

above 1650 mm.

- Use shelf angle and rod hanger. Refer to drawing No.
PM 4938.

FIG. 2 - BAND HANGER FOR HORIZONTAL DUCT.
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N - - ST

kngle clip - 38 nm. long,

jw :///*Fasten rod into ceiling or to %

.AW’J angle clip fixed to side of ' :

: beam. ;

100 mm. dia. rod—| .

NOTE: Where angle flanges (A) v
are used for field cross joints, {
rods may be fixed to flange angle S~ ,~Refer to :
~ £ detail pe {

and shelf angle may be deleted. : 5 rdvr R 4
_ [ # below, i

J/f ' i '

Sheli angle Spring wmount on each rod, é

where specified in the Wark L

Specification. 2

;

Hanger spacing at 2400 mm. centres, §

DUCT SEM! PERIMETER SHELF ANGLE AND ANGLE CLIP %
Up to 1200 mm. 38 mm. x 38 mp—% 3 mm. :
above 1200 mm to 1650 mm. 51 mm. x 51 mm. o :
above 1650 mm, to 2100 mm. 51 mm. X Stymi—%5 mm. ;
above 2100 mm. to 2700 mm. 51 mm. X m.) X 6.5 mm. ;
above 2700 mm, ks d f the Work Specification. ' ;

—a——Rubber grommet - 3 mm clearance on rod
:%;3 dia. and tight fit in shelf angle, 5

Spring - as detailed in the Work Specification,

—Washer - 2 mm. ciearance pn rod dia.

AR

DETAIL *A*

" PR TR T S O TR

DEPARTMENT OF WORKS — jscu
ENGINEERING BRANCH | DESIGN
- | DRAWN
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E HAHGERS FOR BUCTS
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L Single rods with running
threads may be used instead

\\\\\\\\\\\\\\\\i::;x<:::::\\ . of 2 rods each side.

‘ ‘ ~ ! Shelf angle sized as for
A largest duct,

| : .

l Aﬁ//,,/»—Shelf angle and rod hangers
b ‘ to drawing No. PH 4938,

: — x of bottom hanger to Fig. 2

E 4 . on drawing No. PM 4937.

Hanger spacing at 2400 mm. centres. —Size aé for single duct.

FIG. 1. - BOTTOM DUCT NARRGWER OR EQUAL WIDTH TO TOP DUCT.

Hanger rods 10 mm. dia. when sum of semi-perimeters of ducts does not

exceed 3000 mm, and 13 mm. dia. ]H of semi-perimeters exceeds 3000mm.
'.‘.I ’.”‘.‘ wet ) % A ‘."Lr -

m‘y i

) Shelf angle sized for
fargest duct., Refer to drawing
Ho. PM 4338.

mig

re-Shelf angles and rods sized as for
single ducts.. Refer to drawing

No. PH 4?3?;;;7

e

B ——

P .

Hanger spacings at 2400 mm. centres.

FIG. 2. - BOTTOM DUCT WIDER THAN TOP DUCT.

DEPART f‘;é T OF WORKS SCALE
fh(ﬂh“? fJ§ LRANCH I DESIGN

STANDARD DETAIL | DRAWN
LOW PRESSURE DUCTWORK ECHEQ$D‘/,
HANGERS FOR DUCTS - TWD OR YORE DUCTS ABOVE EACH :
OTHER

i DATE




[l
No. of Points

Holes plugged with rubber grommet.
Refer to Detail A below.

Locate balancing peints in an accessible
position in the branch between the main
duct and the first air take off either
upstream of valume control dampers where
they are located in the branch or not less

then 7W downstream of the volume control
dampers.

(/Z;Ei\k ‘
CELEVATION <§?§i:}9
NG

LOCATION AND SPACING GF-BALARCING POINTS.

Balancing points

Ruhber grommet

£*~~38mw diam

ELEVATION SECTION AA.
DETAIL A '

Dé; “(ﬂ“\;ﬁvl gng Igiy f /’f" ) éSCfA\l_E E MTS, ‘ ‘-\Ul \ISED fk;r\ l:’)JL

ENGINEERING BRANCH I DESIGN

] ?

r F 0 e J ok

" ﬁ/\Aé}éz 3 <§7 /// / 7 f

STARDARD DETAIL (DRAWN | TAH. FXqumngbquﬁg7

| - -~
LOW PRESSURE DUCTYORK CHECKED| 77 |

J

i
“i pe
BALANCING POLNTS ) "_?DA7£km” i




Gaskel—~—___ |

— Refer

to detail “B'.

\\<:;Canopy

Rivet or setf
tapping screw

£ )
e GmMM Min,

Equipment

or duct. —f”’//Jw

4)

—

&

DETAIL ‘B’

‘Galvabond® Canopy ~
%,

Galyabond' Upstand

Rivet

Fiexible connection

DEPARI ;'” k? - OF
ENGINEERING BR

[ SCALE

H.T.3, &

FAUTHORISED FOR 159UE

gogwcw CEL.

e

STANDARD DETAIL
LOW
WEATHERPROOF IHG FLEXIBLL

{ PRESSURE DUCTY.

1ORK
CONNECTIONS

| DRAWN E%? i
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STANDARD SPECIFICATION SMS5,

INSULATION AND SOUND ABSORPTION TREATMENT

" OF DUCTWORK AND AIR HANDLING BQUIPMENT

SCOPE

This Standard Specification sets out the Department's requirements in regard to the quality of materials

and standards of workmanship which shall be adopted in the supply and erectior of thermal and
acoustic insulation for ductwork and air handling equipment such as fan chambers, conditioners and
apparatus connections, handling air between 1° and 65CC.

USE OF THIS STANDARD SPECIFICATION

Where this Standard Specification describes various types of insulation materials and methods of
providing a vapour barrier, the types and methods to be used in a particular project are described

in the Work Specification,

ASSOCIATED SPECIFICATIONS, STANDARDS AND DRAWINGS

The following specifications, standards and drawings, including any subsequent amendments shall

apply:=

SPECIFICA TIONS

SM1 = Standard Requirements for Mechanical Installations
SM6 = Swurface Preparation and Coating for Corrosion Protection,

STANDARDS

AS 1045 - 1971 Method of measurement o
AS 15830 - Part III Tests for Early Fire Hazar
AS 1668 -~ 1874 Part 1 Fire Precautions i
Building Act 1975 .

U.S. Underwriters Laboratory Standa
DRAWINGS

Nil.

THICKNESSES OF INSULATX

The extent and thickn'

tion coefficients in a reverberation room.
ies of Materials,
with Air-handling systems,

ulation on the specific project shall be interpreted from the following

BLE "A" = INSULATION THICKNESS

Supply
Air Duct

a
position .
()

Return Air Duct Fresh Air
Evaporative Cooling

System Air Duct.

Areas subjemo ambient

conditions not greater than
210C e, g. concealed in
Conditioned Areas such as
false ceilings, boxed in etc.

Areas subject to ambient con-
ditions between 27°C and 38°C,
e. g. exposed or concealed

in unconditioned rooms

Areas subject to ambient
conditions greater than 380C
or direct solar loads, e, g,
roof spaces, external to
building etc,

Wil

SMi=1o0f 6

Intake Duct



INSULATING MATERIALS AND METHODS

GENERAL

(a) Where sheet metal ducts are exposed to view, exposed to the weather, within Plant Rooms, or where
the risk of mechanical damage is indicated by the Department, internal insulation shall be used, or external
insulation shall be mctal sheathed. Refer to Clause 6.0 herein.

(b) Ductwerk exposed in conditioned areas shall only be insulated where indicated in the Works
Specification and Drawing/s. ‘

(c) Materials used for Thermal Insulation and Sound Absorption Treatment, when tested for Early Fire
Hazard Properties in accordance with Part III of A.S, 1530 and shall meet the following standards:-

Spread of Flame Index shall not be greater than 0
Smoke Developed Index shall not be greater than 3

Test certificates from a recognised Testing Laboratory to certify that the material offered has been tested
and shown to have achieved these standards, shall be submitted,

(d) The insulation used for Sound Absorbtion Treatment shall have not less than the following Sound

, Absorption coefficients for the thickness shown below, when tested in a Reverberation Chamber in accordance
with AS 1045 - 1971 with the specimen laid flat on the floor of the chamber, using mounting No. 4 as
specified by the U. S, Acoustical and Insulating Materials Association,

TABLE "B" SOUND ABSORPTION COEFFICIENTS

Thickness Frequency -~ Hertz

mm 250 5@(\ 1000
oL/
25 0.25 \»/ 0.70
50 0.50 . 0.80
P

Test certificates from a recognised Testin{é tory to certify that the material has the specified sound
absorption coefficients when tested b 6d specified, shall be submitted.

joints shall be on the underside

(e) All joints in the insulatx eAfghtly butted and in the case of horizontal ductwork longitudinal

TYPE 1 DUCT INSULATION usg on outside of duct carrying heated air only),

(a) Insulation
The insulation shall:

(i)  Be resin bondedmineral wool or glass fibre
(ii) xible blanket form o :
mal conductivity at 20 C of not more than 0. 04 W/mK,

shall be wrapped around the outside of the duct and held in place with 25 mm mesh 0.50 mm
gtting wrapped around the insulation and tied with galvanised wire at all joints.

Additionakgupport shall be provided on the bottom surface only by rust resistant welded pins placed as follows:~
Duct width up to 400 mm - No support

Above 400 mm to 800 mm -~ one row of pins along centre line at approximately 400 mm centres.

Above 800 mm - staggered formation at a maximum of 400 mm spacing.

With vertical ducts exceeding 600 mm in width, the insulation blanket shall have additional support by
welded pins along the centre line at maximum 400 mm centres, The blanket shall be secured onto the
pins with nylon washer or metal speed clips not less than 20 mm in diameter.,

TYPE 2 DUCT INSULATION (for use on outside of duct)

(a) Insulatioh
The insulation shall:

(i)  Be Type 1 duct insulation material
(ii) Be facrory-bonded to double sided, reinforced, fire-resistant. aluminium foil laminate

The reinforced aluminium foil shall be equivalent to 'Sisalation 450" but not ‘Sisalation 420'.
Bitumen adhesive shall not be used for the bonding medium,

@
e




(b)y  Fixing

On horizontal ductwork the insulation blanket shall be wrapped around the duct starting from a central
position on the top side, Additional support shall be provided on the bottomn surface only by rust resistant
welded pins placed as follows:=~

Duct width up to 400 mm - No support

Above 400 fnm to 800 mm = one row of pins along centre line at approximately 400 mm cenires
/

Above 800 mm - staggered formation at a maximum 400 mm spacing

With vertical ducts excecding 600 mm in width, the insulation blankert shall have additional support
by welded pins along the centre line at maximum 400 mm centres. The blanket shall be secured onto
the pins with nylon washer or metal speed élips not less than 20 mm in diameter. Butt joints and stud
penetrations shall be sealed with 100 mm strips of 'Sisalation 450 wsing a liberal application of a nen-
flammable adhesive.

The insulation shall then be 2 nded with 18 mm wide galvabond sheet steel straps at 600 mm spacings.
0. 80 mm thick galvabond sheet steel angles shall be placed on the corners under the straps. Corner angles
shall be 38 mm x 38 mm for 26 mm thick insulation and 64 mm x 64 mm for 50 mm thick insulation,

Where flanged joinis occur in the duct, the width of the sealing strip shall be increased to 150 mm,

TYPE 3 DUCT INSULATION (for use on inside of duct and suitable for air velocities up to and including 8 m/s)

(a) Insulation
The insulation shall:

(i) Be resin bonded mineral wood or glass fibre

(ii) Be in a semi-rigid batt or board form

(iii) Be factory impregnated with a black 1« urface binder

(iv) Have a thermal conductivity at 209G, of\agtihore than 0. 04 W/mK

(v} Shall show no sign of progressive i hen tested for the planned air velocity
in accordance with U.S. Unde oratory Standard U, L. 181

(vi)

in Clawe 5.1 (d) therein,

(b) Facings
The insulation material shall ha

(c) Fixing

erespecified in the Work Specification the insulation shall be fixed behind
0. 500 mm perforated zincanneal sheet having uniformly spaced perforations of 2. 5 mm diameter providing
10% open space. perforated sheet shall be spray painted on both sides with one coat of red oxide ’
primer = ‘Treat 3' Clause 9, 03 of the Standard Specification SM 6 before being fitted.

shall be supported and fixed in the duct so that continuous insulation with a minimum
idges is obtained. The sheert shall be fixed to Z sections manufactured from 0. 600 mm
| or zincanneal, These Z sections shall be fastened with blind pop rivets or self tapping
ith a strip of 50 mm x 3 mm asbestos tape between the Z sections and the duct wall.

insulation shall preferably be secured by impaling it over stud-weided, rust proof pins not
less than 3 mm diameéter, or spot welded sheet metal split lugs. Pins or lugs shall be spaced at not less
than 300 mm centes with 2 minimum of two rows of fastenings per duct side.

Pins shali be fixed with a stud welding gun and welding machine suitable for welding pins to light gauge steel
sheet. The gun shall hold the pins to.the duct under pressure, while it is being welded. At all times the
welding machine shall be correctly set for the diameter of the pin being used so that the pin is securely
welded to the duct without burning the galvanised coating on the duct. Fibre washers 32 mm outside
diameter shall be fitted over the pins or lugs and fastened with rustproof speed clips or pins or by bending
down the ends of split lugs. i -

The fastening and washers shall be applied flush to the face of the insulation without depressing the surface
more than 6 mm.

Alternatively, on ducts up to and including 600 mm wide, the insulation may be secured by internal corner
angles and internal bands,

The corner angles shall run the full length of the insulation and shall be not smaller than 38 x 38 x 1. 200 mm
Galvabond steel sheet, Bands shall be of not less than 26 mm x 3 mm Galvabond steel or 1,200 mm
Galvabond steel sheet with both edges hemmed 6 mm for stiffening and of finished width not less than

26 mm, Bands shall be spaced at not more than 1200 mm centres, shall be sprung between corner angles

and shall be fixed and supported if and where necessary.




TYPE 4 DUCT INSULATION (for use on inside of ducts and suitable for air velocities up to and includine 13 m/s)

g
(a)
The insulation shall:

(i)  Beresin bonded mineral wool or glass fibre,
(ii) Be in semi-rigid batt or board form
(iii“) Be factory-bonded to glass fibre matt, described in (b) below
(iv/) Have a thermal conductivity at 209C of not more than 0. 04 W/mK
(v} Show nosign of progressive erosion when tested for the planned velocity
/ in accordance with the U, S, Underwriters Laboratory Standard U, L. 181
(vi) Have not less than the stated sound absorption coefficients for the thickness
/‘ as shown in Clause 5.1 (d) herein.

(b) Facings

The insulation material shall have the air swface face faced with glass fibre matt, "Regina Type P. 450"
or equal. . This shall be factory bonded with a black synthetic resinous binder, such that the treated surface
is an integral part of the insulation.

() Fixing

The insulation shall be fixed as specified in Clause 5. 4 (c) herein,

TYPE 56 DUCT INSULATION (for use on inside of duct and suitable for velocities up to and including 13 m/s)
(a) Insulation ‘

The insulation shall:

(i). Be resin bonded mineral wool or glass fibre
(ii) Be in a semi-rigid batt or board form

(iii) Be factory-bonded to double sided, ced fire resistant, perforated aluminium foil

laminate h
(iv) Have a thermal conductivity ay C offlot more than 0. 04 W/mK
(v) Shall show no sign of progressi n when tested for the planned air velocity in
o

accordance with the U. S, I 1s Laboratory Standard U. L. 181.
(v) Have not less than the sta Absorption coefficients for the thicknesses
he

shown in Clause 5.1
(b) Facings @ :
The insulation shall be faced ¢ ¢ airside face with double sided, reinforced, fire resistant, perforated
aluminium foil laminate, 2 te shail be 'Sisalation 450" or equal, with 10% perforation area,

factory bonded to the insula pitumen type adhesive and 'Sisalation420' shall not be acceptable.

(c)  Fixing

_The insulation shal -d-as/shown in 5, 4 (c) herein.

TYPE 6 DUCT JNSULATION (for use on inside of ducts and suitable for velocities up to and including 23 m/s)

Be re¥in bonded mineral wool or glass fibre
Be_ in semi-rigid batt or board form
) Have a thermal conductivity at 20°C of not more than 0. 04 W/mK
)y Be intended for fixing behind perforated metal sheet as described in Clause 5. 7 (b) herein
(v) Show no sign of progressive erosion when tested for the planned velocity in gccordance with
the U, S, Underwriters Laboratory Standaid U.L. 181,
(vi) Have not less than the stated sound absorbtion coefficients for the thickness as shown in
Clause 5. 1 (d) herein,

(b) Fixing .

The insulation shall be placed on the inside of the duct with adjacent sides overlapping at the corners.
The insulation shall be fixed behind 0. 500 mm perforated zincanneal sheet having uniformly spaced
perforations of 2, 5 mm diameter providing 107 open space, The perféist&d sheet shall be spray painted

on both sides with one coat of red oxide primer - "Treatment No. 3" Clause 9. 03 of the Standard Specification
SM 6 before being fitted, '

The perforated sheer shall be supported and fixed in the duct so that continuous insulation with a minimum

of high conductivity bridges is obtained. The sheet shall be fixed 1o Z sections manufactured from 6. 600 mm
Galvabond steel or zincanneal, These Z sections shall be fastenad with blind pop rivets or self tapping

screws to the duct with a strip of 50 mm x 3 mm asbestos tape between the Z sections and the duct wall,




VAPOUR BARRIER

Unless specified differently in the Work Specification, a vapour barrier shall be provided on the warm side
of the insulation on ductwork or air handling equipment carrying refrigeration cooled air, to prevent
condensation, sweating.and waterlogging of the insulation,

The vapour barrier shall provide a complete seal, be completely free of perforations or leaks and shall
be adequately insulated throughout from the cold side.

The vapo;’u barrier and insulation shall be fixed over all joints and standing seams and shall be made
continuoys around access panels and doors by the use of gaskets. Where pipes and fittings pass through the
vapowr barrier, a seal shall be made continuous by the use of gaskets or other methods.

Where cold bridges are unavoidable. a copper drip tray shall be provided under the duct to coliect water
drops. Drip trays shall be fixed and drained.

The folldwing methods of providing a vapour barrier for Departmental Works, and the particular one/s to
be used are specified in the Work: Specification, shall be as follows:~

Method 1
The insulation shall be placed inside the duct or equipment casing so that
the duct or casing forms the vapour barrier

Type 3, Type 4, Type 5 or Type 6 Duct Insulation (see Clawses 5.4 , 5.5 , 5.6
and 5,7 , respectively herein), shall be used with this method of vapour barrier,

Method 2 _
The insulation shall be placed on the outside of the duct or casing with the vapour
barrier on the outside of the insulation. Type 2 Duct Insulation (see Clause 5. 3
herein), shall be used with thi thod of vapour barrier,

INSULATION MATERIAL

(a) Types 1 and 2 (for use on outside of

. The following list of insulation materia qualshall be used:
(i) A.C,I1. Fibreglass Flexibl Insulation
- (ii) B.I. Tuff-skin Fibre xXible Duct Insulation

(iii) Insulwood Fibreglass T ging :
(b) Type 3 (for use on insj ct, with velocities up to 800 m/s)

The following list of insula erials or equal shall be used:

(iy A.C.1 fibregl i-rigid Duct Insulation (with air surface treatment)
(i) ,@ at-Pyctliner,
(iid)

Insulwoslibreglass emi-rigid Duct Lagging (with air surface treatment)

B.I, Tuff-skin Fibreglass semi~rigid Duct Insulation Faced with Perforated Foil Laminate or
Rockwool Fibretex Faced with Perforated Foil Laminate. ¢

(ii) A.C,1, Fibreglass Semi-rigid Duct Insulation Faced with Perforated Foil Laminate,

(iii) Insulwool Fibreglass semi-rigid Duct Lagging faced with Perforated Foil Laminate,

(e) Type 6 (for use on inside of duct with velocities up to 23 m/s)
The following list of insulation materials, or equal shall be used.
Insulation material as specified for Type 3 fixed behind Perforared Sheet Metal.

BB R e

METAL SHEATHING OF INSULATION ON THE OUTSIDE OF DUCTS

MECHANICAL DAMAGE PROTECTION

Where required by the Work Specification, and Clause 5.1 (a) herein insulation on the outside of ducts or
air handling equipment shall be sheathed for protection against mechanical damage, '

SMb5 - 5of 6
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Sheathing shall be 0.600.mm Galvabond steel shect, with all joints riveted with 3 mm diameter expanding
solid end type rivets of &% magnesium alley, 'Timex' brand or equal, at 75 mm centres,

EXPOSED TO WEATHIER

Insulated ductwork exposed to the weather shall be insulated in accordance with either of the two methods
outlined below, '

(a) Insulation Inside of Ductwork .

A1l longitudinal joints and intermediate cross joints shall be sealed by soldering. Angle flanges and angle
stiffeners on the duct shall be sealed with a "Butyl” rubber based plastic sealant, "Norton BM669" or equal.
The top side of the duct shall be crowned, and the duct side shall be cross broken between the corners and
the crown. Stiffening angles on the top side of the duct shall be bent to follow the set of the crown. On
ducts above 1500 mm wide, a separate roof over the duct shall be provided so as to properly shed water.

(b Insularion on Qutside of Duct, and Metal Sheathed

Angle flanges and giffencrs shall be treated in accordance with Clause 9, 05 of Standard Specification SM6.
The metal sheathing shall be crowned on the top face and the crowned sheet shall be supported by a
longitudinal member supported on the duct flange and stiffener angles. All joints in the metal sheathing
shall be lapped not less than 40 mm and riveted with 3 mm diameter rivets at 75 mm -<ntres, The joints
on the top and vertical sides of the sheathing shall be sealed by soldering and joints in the bottom side of
the sheathing shall be sealed with "Butyl" rubber based plastic sealant "Norton BM669" or equal. Sheathing

shall be cross broken. On ducts above 1500 mm wide, a separate roof cver the duct shall be previded so as to
properly shed water. '

Alternative methods to those described in (a) and (b) may be submitted for permission 1o use.

o
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The use of basic material, from the Australian
Government's Department of Works Standard
Specification "Surface Preparation and Coating
for Corrosion Protection”, is gratefully
acknowledged,
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METHOD F = PREPARATION OF CONCRETEAND MASONRY
SURFACES ¢

PAINTS AND PAINT MATERIALS

GENERAL

MINERAL TURPENT INE

LINSEED OIL

XYLENES

WHITE SPIRITS

ORANGE SHELLAC

RED OXIDE ZINC CHROMATE PRIMING PAINT
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ZINC VHOSPHATE HIGH BUILD PRIMIR
GALVANISED IRON PRIMING PAINT
SEALING COAT

ZING RICH PAINTS

WASH PRIMER AND ETCHING SOLUTION
RED LEAD PRIMER

ALUMINIUM FINISH BITUMINOUS PAINT
COAL TAR EXPOY ENAMEL

[>T« PN » S » ST <2 S =5 B < B = > S *2 ]

BURYL TITANATE BASE HEAT RESISTANT PAINT

ENAMEL AND ENAMEL UNDERCOAT FOR EXTERIOR METAL
SURFACES AND ALL METAL SURFACES

ENAMELISED FINISHING PAINT AND UNDERCOATING PAINT
FOR EXTERIOR TIMBER AND MASONRY SURFACES ONLY

'VINYL PAINT

SOLVENTLESS EPOXY RESIN SURFACE COATINGS
CLEAR POLYURETHANE PLASTIC COATINGS
PAINTING PRACTICES

GENERAL

SPRAY PAINTING

ON-SITE PAINTING

CLEANING UP

SCHEDULE OF APP REATMENTS
TREATMENT N@3 1 DIP GALVANISING
TREAT MENT @MHAL FLAME SPRAYING
TREATMENT ~ BLACK IRON OR STEEL, NOT EXPOSED
TO WEA VIEW

TR NT) NO, 4 - BLACK IRON CR STEEL, EXPOSED TO
W AILDLY CORROSIVE ATMOSPHERE

ENT NO. 5 - BLACK IRON OR STEEL, EXPOSED TO
“W)AND OIL AND PETROL RESISTANT FINISH
ATMENT NO, 6 - GALVANISED, ZINCANNEAL, COPPER
R ALUMINIUM FOR APPEARANCE ONLY

TREATMENT NO, 7 - TO IMPROVE CORROSIVE RESISTANCE
OF GALVANISED, ZINCANNEAL, METAL FLAME SPRAYED
ZINC OR ALUMINIUM SURFACE

TREATMENT NO, 8 - AS FOR TREATMENT NO. 7 BUT WHERE
EXPOSED TO CHEMICAL OR A HARSH CORROSIVE ATMOSPHERE 8

TREATMENT NO. 9 - BLACK IRON OR STEEL WHERE HOT DIP
GALVANISING OR METAL FLAME SPRAYING IS NOT POSSIBLE

TREATMENT NO, 10« HOT METAL SURFACES v

TREATMENT NO. 11 - MACHINED SURFACES REQUIRING
OCCASIONAL REMOVAL FROM MACHINE

TREATMENT NO. 12 - INDOOR TIMBER
TREATMENT NO, 13 = OUTDOOR TIMBER

TREATMENT NO. 14 - INDOOR TIMBER WITH BETTER FINISH
THAN TREATMENT NO. 12

TREATMENT NO, 15 « SEALFR ON METAL FLAME SFRAYED
ZINC OR ALUMINIUM, NOT EXPOSED TO VIEW

TREATMENT NO. 16 - CONCRETE

TREATMENT NO. 17 = CONCRETE SUBJECT TO OIL SPILLAGE
TREATMENT NO. 18 ~ STEEL IN IMMERSED CONDITIONS
TREATMENT NO. 19 - TIMBIR DIRECT IN THE GROUND
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STANDARD SPECIFICATION S146
SURFACE PREPARATION AND COATING
FOR CORROSION PROTECTION

 SCOPE

ME. 6. 76

This Standard Specification sets out the Department's requirements in regard to the standards of
surface preparation, quality of materials, treatments and application requirements for corrosion
protection of equipment for mechanical engireering services,

The type of installation and items of equipment to be supplied under the Contract shall be as set
out in the Work Specification and Drawing/s defining the extent of the works,

USE OF THIS STANDARD SPECIFICATION

Where this Standard Specification describes various methods of corrosion protection under one heading,
the method to be used is that described in the Work Specification,

ASSOCIATED SPECIFICATIONS, STANDARDS AND DRAWINGS

The following specifications, standards and drawings, including any subsequent amendments, shall
apply:

SPECIFICATIONS

Nil.

STANDARDS

(a) AS1169-1973 - S.A.A. Medical Agents a Safety Code.
(b) AS 1318-1972 - S, A, A. Industrial Safety wr/Zode.

(c) AS 1319-1972 - S, A A, Code for Indyiefal Aecident Prevention Signs.

(d) AS 1345-1972 - Rules for the identifi piping, conduits and ducts,

(e) AS CB4-1969 - Supplement No, 2 ol=Adentification of Medical Gas Cylinders.

(f) AS 1627~ Part I~ 1974 - Degrea tal surfaces using solvent or alkaline soiutions.
(g) AS162T - Part 2 - 1975 - poywervo caning of steel surfaces.

(h) AS1627 . parg 4 - 1374 - Blast cleaning of steel surfaces.

(i) AS 1627~ pary 6 - 197 f@eel surfaces.

(j) AS CK9 = Part VII = 1967 nd cleaning of steel surfaces.
(k) AS K2~K6 -~ 1928 -~ Lj i

(1) AS 1700 - 1974 - Mi

(0) AS K53 ~ 1960 =

(p) AS K10821963 - Meda! priming, paint, anti-corrosive.
kﬁ- Undercoat, oil base.
- 19 Enamelised paint for exterior use.
964 - Fuil gloss enamel, oil and peurol resistant,

904 -~ Undercoat for oil and petrol resistant enamels.
= 1972 - Red lead based paint for structural steel.

(x) BS 2569 - Part I - 1964 - Protection of iron and steel by aluminium and zinc aga"mst
atmospheric corrosion .
(y) Health Acts 1937 - 1973

DRAWINGS
Nil

CONSTRUCTION REQUIREMENTS

CONTACT BETWEEN DISSIMILAR METALS

Direct contact between dissimilar metals in other than permanently dry locations is not permissible,
In all moist locations the dissimilar metals shall be separated by an air gap of 3 mm or shall be joined
using either red rubber, P,V,C. or polythene insertion packing of not less than 2 mm thick,

Bolts or fasteners shall be fitted with isolating ferrules and washers having an electrical resistance not
less than the jointing material used,
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FASTENINGS

Fastening such as bolts, nuts, screws, clips, washers and rivets, used where corrosion protection is
required shall have a corrosion resistance equivalent to the parts fastened, and shall be of the same
or a more nobie metal or alloy so that they wili not be preferentially corroded,

Generally, fastenings of brass, monel metal and stainless steel will be acceptable,

Fastem’njgs of mild steel, hot dip galvanised or electroplated zinc coated, may be used where the surface
coating would not be damaged during the fastening operation (e, g, bolts and nuts sized for
galvanising, and washers could be acceptable but not ‘self tapping screws, speed clips and the like),

Cadmium plating shall only be used where specified,

Hard chrome plating will not be accepted,
!

WELDING OF CORROSION PROTECTED SURFACES

Where the Work Specification or Standard Specification/s call for surfaces to be corrosion protected by
hot dip galvanising or metal flame spraying, all welding shall be carried out prior to the application
of the protective coating, Welding will not be perni tted after the coating has been applied,

Where other types of protective coatings are specified, welding will not be permitted after the corrosion
protection coating has been applied, unless the coating is restored to its original condition after welding,
Coating restoration shall be done in accordance with the specified requirements for the original coating,

Where welding of mill Galvabond sheets is permitted in the Work Specification or Standard Specification/s
the damaged swrface coating shall be repaired as specified in those specifications.

METAL SURFACES IN CONTACT

Surfaces of metal work that will be in contact ther metal work or concrete after assembly,

shall be cleaned and primed before assernbly, as otherwise specified in Clawes 5, 02 and 5, 03
herein, The preparation and priming weawmen be the same as specified for other surfaces of the
same metal work, '

GENERAL REQUIREMENTS @
NO PARTICULAR TREATMENT $PTQRIE
Y.

Surfaces for which no spect T nt is specified in the Work Specification shall be treated with
the manufacturer s standard-fi roviding that this conform to good trade practice,

SURFACES NOT TOBE.P

Galvanised non- inless steel surfaces shall only be painted when specified in the Work
Specification

Wire rope a%m surfaces, which will normally be lubricated, shall not be painted,

degy of piping, heat exchangers, valves and other accessories shall only be painted
in the Work Specification,

METAL EMBEDDED IN CONCRETE

Metal surfaces to be embedded in concrete or against which concrete or grout is to be placed shall
‘ot be painted but shall be cleaned by degreasing and hand cleaning = Method B (Clause 6, 03 herein. )

PAINTING BEFORE DESPATCH TO SITE

Wherever practicable, metalwork shall be painted in the shop beforé%?fég%h"téh:'to the site of the works,
Metalwork that requires Blast Cleaning shall be fully priined before leaving the shop - Method C
(Clause 6, 04 herein)

HANDLING TREATED SURFACES

Treated surfaces shall be handled carefully to prevent damage to the coating
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SURFACES INACCESSIBLE AFTER INSTALLATION

Surfaces to be painted, that will be inaccessible after installation, shall be completely painted as
specified in the Work Specification prior to installation,

REPAIRS TO DEFECTIVE OR DAMAGED SURFACE COATINGS

The repair of defective or damaged surface coatings shall be at the Contractor's expense.

™~

(a) Pés'/inted Surfaces
[t

Paim;f',that is loose, weakly bonded, blistered, abraded or otherwise defective shall be removed and the

surface shall be recleaned and painted in accordance with the treatment originally specified,

Before applying subsequent coats of paint, the Contractor shall clean and repair all areas of previous
coats which are defective or damaged. Cleaning and repair shall be in accordance with the treastment
originally specified,

After installation of equipment, any damage to finished painted surfaces shall be made good. Repairs
shall be in accordance with the treatment originally specified, Before applying the specified treatment
the damaged coating should be roughened to provide a key.

(b) Galvanised or Meral Flame Sprayed Surfaces

Galvanised or metal flarne sprayed surfaces which are scratched or damaged need not be repaired
providing the exposed metal is not greater than 2 mm wide and provided that no two scratches are
less than 12 mm apart,

Surface damaged more than described above will not be accepted. Surface shall be repaired cn site,

IDENTIFICATION OF PIPES

Colowr identification of pipes, conduits, duct
Standards 1169, 1318, 1319, 1345 and CP
and "B" herein,

The ground colour shail be applied .‘ th of 400 mm or whatever is available, When the
ground colowr is used in conjunctionW
150 mm on either side of the sa

TABLE "A" COLOUR AND(LET ETAILS

Service :Qbou Colour Safery Lettering
/) Colour

/\ .
Fresh Water @/Ejmerald Green Yes Fresh Water

Chilled Waser for % .
Air Condi '% Emerald Green Chilled Warer
N

Hot Wate ting Emerald Green Hot Water ,

~
%(Lﬁot Water Emerald Green Domestic Hot Water
NY

Coolng Water for

Condensers and Engines Emerald Green Cooling Water .

Fire Fighting Water ) Automatic Sprinkler Piping
Services Emerald Green Fire Hydrant Piping

Condensate Emerald Green Condensate

Steam Silver-Grey Steam
&

Fuel Oil - (mineral) Golden Brown Name the Grade of Oil or
vegetable and animal) Lgiuid
Combustible Liquids

Compressed Air , Arctic Blue Compressed Air .......kPa
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TABLE "A" (CONTD)

Service Ground Colour Lewtering Elow
Arrows
Industrial Oxygen Biscuit Yes Industrial Oxygen No
Town, L,P, or other
heating Gas Biscuit Yes Name of Gas No
Halong{enated Hydro
Carbou Refrigerants R. 22,
R. 113, R, 11 and R, 12 Biscuit | No Refrigerant R, .......... Yes
Ammonia Biscuit - Yes Ammonia Yes
Acids and Alkalis - | Violet Yes Name of Acid or Alkali Yes
Vacuum Arctic Blue No, Vacuum No
Electricity Light Orange Yes Electrical No
Medical Gases -
Oxygen © | White
Vacuum Primrose

Niwous Oxide Blue Yes Name of Gas No

Breatling Air Black and White

Spare Medical Gas Biscuit
TABLE "B" SAFETY COLOURS @

A
Pipeline Contents 14 Colour
5N
SOF v v
Fire fighting materials afety Re
ghting o~ y

Dangerous materials \@ Safety Yellow

(with black stripes)
~
Ionizing radiation @ Safety Yellow
' @ (with black trefoil)
Fresh Water &%ﬁle) Auxiliary Blue
V4

6. 00 SURF REPAR
4

6,01

paration shall be in accordance with one of the following methods, The method to be
each coating specified is indicated in the treatments schedule (Clause 9, 00 herein),

Weld spatter, slag, burrs, or any other objectionable surface irregularities shall be carefully removed
or repaired, Sharp edges shall be given a radius

6. 02 METHOD A = DEGRFASING

All oil, grease, wax, dirt, prespiration and other soluble and locsely adherent matter shall be
- removed from the surfaces by use of one of the methods described in AS 1627 ~ Part 1

6. 03 METHOD B - HAND CLEANING AND POWER TCOL CLEANING B

Following cleaning as in Method A above, remove all mill scale, and other foreign substances likely to
affect the adherence and uniformity of the finished coating by cleaning in accordance with A, S, 1627
Part 2 or A, S, CK9 Part VI

Cast Iron surfaces shall be thoroughly cleaned of all moulding sand prior to éleaning by the methods
described above,
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METHOD C = BLAST CLEANING

Following cleaning as in Method A above, the swuface to be treated shall be cleaned by grit or sand
blast cleaning, in accordance with A.S, 1627 Part 4,

The surface roughness shall be appropriate for the specified treatment (i, e. whether it is to be painted
ot metal aprayed),

METHOD D - PICKLING

/
Following cleaning as In Method A and/or B above, to remove heavy deposits of oil, grease,
dirt, and other matter not removable by pickiing: the surface to be treated shall be cleaned free from
scale and rust in accordance with A, S, 1627 - Part 5.

METHOD E ~ PREPARATION OF TIMBER SURFACES

Large resinous knots and pitch pockets shall be cut out and replaced by sound wood, Smaller knots

and pitch sireaks shall be given two coats of either shellac knotting or eluminjum paint applied carefully
and sparingly. The knotting shall be made from genuine orange shellac dissolved in industrial
methylated spirits, The aluminium paint si.all be made from aluminium powder (having good

leafing properties and complying with B, S, 388)mixed with a high grade water resisting varnish,

Protruding or exposed nails shall be punched and then primed before puttymg Any defective putty
or other fillers shall be cut out and reapplied prior to painting,

The surface shall be stopped and filled as required by the finish specified in the Work Specification,
and thoroughly sanded,

Where “Polished Finish" is specified in the Work Specification, surfaces shall be sanded smooth and
all holes filled with an approved coloured filler, louration shall be removed and the affected
areas stained so that the colour will be uniform threiyghont,

METHOD F - PREPARATION OF CONCRETE@%@ASONRY SURFACES

Concrete and masonry shall be smoothed 4 possible during trowelling and shall be cured for the
time recommended by the paint manuf Pefore painting, Surfaces to be painted with water
emulsion paint or enamelised paint ; bbed with a hardwood block and thoroughly dusted down.

PAINTS AND PAINT MATERIN

GENERAL

Materials not complym Jigh the Codes or other Standards specified will be rejected and shail be

removed from r emises at the Contractor's expense,
r, if andywhen called upon to do so, shall supply a certificate {rom the material

irming that the material conforms tc the Code specified.

1\d painting materials shall be delivered to the site in the manufacturer's sealed metal
9¥; In addition, the date of manufacture and

A1l paints shall be rixed and applied in strict conformity with the printed instructions of,the manufacturer.
The Department reserves the right to take samples of painting for testing, as and when it requires, to
enswre that the quality of the paint is as specified.

Where possible, all paints used for one painting installation shall be supplied by one manufacturer.

The colour of the final coat of paint shall be as specified in the Work Specification (Refer to Clause
8. 03 herein),

[ R

MINERAL TURPENTINE

Mineral Turpentine shall conform with the requirements-of A.S, 1700,

LINSEED OIL

Linseed Oil shall conform to A.S. K2 10 K6,

SM6=50of 9




XYLENES

Xylenes shall comply with the requirements of B,S,  458.

WHITE SPIRIT

White Spirit shall comply with the requiremenis of A,.S, 1701.

ORANGE SHELLAC

Orange Shellac shail comply with the requirements of A, S, K38.

RED OXIDE ZINC CHROMATE PRIMING PAINT

Red Oxide Zinc Chromate Priming Paint shall comply generally with A.S, K108, This paint shall not
be used on any galvanised iron surfaces,

ZINC PHOSPHATE HIGH BUILD PRIMER

An acceptable type is "Luxaprime Zinc Phosphate Primer" manufactured by British Paints Limited, or
equal,

GALVABOND PRIMING PAINT

Galvabond primning paints shall be "Luxaprime Vinyl Etch” and "Luxaprime Zinc Chromate Yellow"
both mm nufactured by British Paints Limited, or equal.

SEALING COAT

Sealing Coats, for painting on primed galvabond, shall be as "Luxavin 200 Seal Coat” manufactured
by British Paints Limited, or equal. .

ZINC RICH PAINTS

Zinc rich paints shall be as "Zincanode 400’ nyfdctured by British Paints Limited, or equal.

WASH PRIMER AND ETCHING SOLUTIO

" Wash primer and eiching solutions s eformulated to be compatible with subsequent primers, under-
coats and finishing coats and 1d ured from the same manufacturer as the subsequent coatings.

RED LEAD PRIMER
Red Lead Primer paints ofn ¢) generally with A, S, K145.

ALUMINIUM FINISE NOUS PAINT

This paint shall/be a hard Setting aluminiuvm pigmented bituminous paint, and shall be readily
soluble in ker
COAL TA&ENA MEL

Coal 173 enamels shall be as "Luxatar 5 High Build"” manufactured by British Paints Limited, or equal.

BUTYDI'TANATE BASE HEAT RESISTANT PAINT

~ -
The following brands or equal are acceptable, ¢

(a) "Mirror" brand Butyl Titanate Swface Coating (aluminium) supplied by S, Smith and Co, Pty, Ltd.
1 Dynon Road, Kensington VIC.

(b) "Butyl Titanate Print” supplied by Dimet Corrosion Prevention Pty,Ltd., Agents in Australian
States,

(c) "Dulux Titankote".

ENAMEL AND ENAMEL UNDERCOAT FOR EXTERIOR METAL SURFAGCES AND ALL INTERIOR SURFACES

These paints shall generally comply with A, S, K126 and A, S, K127,

ENAMELISED FINISHING PAINT AND UNDERCOATING PAINT FOR EXTERIOR TIMBER AND
MASONRY SURFACES ONLY

These paints shall generally comply with A,S, K110 and A,S, K113.
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VINYL PAINT

Vinyl paints shall not be used uniess permission to use has been obtained,

SOLVENTLESS EPOXY RESIN SURFACE COATINGS

"Long Life Protective Finishes" are acceptable coatings.

CLEAR POLYURETHANE PLASTIC COATINGS

The clear polyurethane plastic coatings shall be of the "Two Pack"type,

PAINTING PRACTICES

GENERAL

All painting shall be performed in a neat, thorough and workmanlike manner and 6nly by experienced
tradesmen,

All paint shall be in a thoroughly mixed condition at the time of painting,
All cleaning and painting work shall be carried out to conform with the requirements of the Health Acts,
Paint and coating material may be thinned in accordance with the manufacturer's instructions,

Paint shall not be applied to surfaces upon which there is any moisture, nor to a surface whose
temperature exceeds 38°C, Painting shall not be done in cold damp weather,

All dirt and dust shall be removed from surfaces with a soft brush prior to painting.

The first coat of paint shall be applied immediately after cleaning and the interval between subsequent
coats shall not exceed the manufacturer's recommended period.

Alternate coats shall be of different shades to f; atg) application and inspection,
Each coat of paint shall be uniforin and shalf-be free from runs, sags and other imperfections.

Surfaces not required to be painted but adjzeént o metal work that is to be cleaned and painted shall
be adequately protected during clean‘ andhpainting. '

SPRAY PAINTING

Effective means shall be pr&%@%oving all free oil and moisture from the supply lines of
ui ¥

all spraying and blasting eq

ON-SITE PAINTING :

Where the colour ¢ " algoat of paint, specified in the Work Specification, is required to maich
the architectural sietovpdings, the Contractor shall be responsible for obtaining permission to use the
matched colour selected

of painting work, any paint spots. oil or stains shall be removed from floors, walls,
concrete, machinery, glass and hardware, leaving assemblies and their finish in a clean
conditions, ’

SCHE , OF APPROVED TREATMENTS,,

TREATMENT NO, 1 - HOT DIP GALVANISING

Swrface preparatiom: Method "D" - Pickling.

After pickling the work shall be inspected and any defects which will render the work unsuitable for
galvanising shall be repaired at the Contractor's expense.

After such repairs have been executed, the work shall again be cleaned by pickiing,

All galvanising shall be carried out by the hot dipping process. The zinc coating shall be applied

s0 as to cover the whole surface with a smooth, uniform and continuous coat without unduly filling

up the interstices of bolt threads and similar intricate swrfaces., The coating shail adhere firmly

to the material. Light blows with a 225 g hammer shall not cause the coating to peel adjacent to

the area deformed by the hammer blows, The material shall be treated at the lowest possible temperatwe
consistent with smoothly finished wotk. The zinc shall be {ree from lumps, blisters, gritty areas, uncoated
spots, acid and black spots, dross, flux, and other imperfections,
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After bot galvanising, all material shall be cooled te air temperature in such a manner that no
enbrittlernent resulis, Bolt threads 2nd nuts shall be brushed free of all surplus metal so that nuts
may be fitted without the recutiing of threads, The weight of the zinc coating, other than on nut
and bolt threads, shall average 600 g/m” of surface and shall not be less than 450 g/m2, Weight
of coating may be checked by swripping representative sections by the hydrochloric acid: antimony
trichloide method as set outin AS K&3.

The quality of zinc used for coating and the uniformity of the coating shall be tested by the copper
sulphate dipping test as set out in A, S, K§3, The coating shall be deemed acceptable if there is
no sign of any adherent red deposit of metallic copper upon the base metal after four dips of one
minute/ duration,

Any galvanising shown to be defective by inspection or by the tests set out in the foregoing clauses
will be rejected. Any work so rejected shall be rectified by the Contractor, at his own expense. Any
component distorted, cracked or otherwise structwrally damaged during galvanising shall be replaced
by the Contractor at his own expense.,

TREATMENT NO, 2 - METAL FLAME SPRAYING

Surface preparation: Method C = Class 3 Blast Cleaning,

Zinc and aluminium spraying and surface roughness shall be in accordance with B, S, 2569 Part 1
The metal used and its average and minimuim thickness shall be as specified in the Work Specification
and its associated Standard Specifications.

Magnetic thickness gauging, to establish that the coatings are not less than those specified, shall be
carried out, and adhesion tests on coupons shall test adhesion, Coupons shall be tack welded to main
component, Places where coupons were attached shall be made good to the specified finish after
grinding of weld marks, ‘

g

TREATMENT NO, 3 -~ BLACK IRON OR STEEL, @XP@SED TO WEATHER OR VIEW
Y/

Surface Preparation; Method B ~ Power tool gleaning- ‘
Followed by - one (1) coat zinc phosphate uild primer to a rninimum thickness of 3 mils,

TREATMENT NO, 4 -~ RBLACK IRON (ﬂmﬂzxmsm TO VIEW AND MILDLY CORROSIVE AT MOSPHERE
W4

Surface Preparation: Method B - P eaning.

Followed by - one (1) coat ofzinc spiigte high build primer and two {2) coats of enamelised finishing

paint. The overall total thick 0 nt shall be a minimum of 6 mils,

TREATMENT NO. 5 - BLA@Z?Of) OR STEEL, EXPOSED TO VIEW AND OIL AND PETROL RESISTANT
FINISH

TREATMENT)NONB~ GALVANISED, ZINCANNEAL, COPPER OR ALUMINIUM, FOR APPEARANCE ONLY

TREATMENT NO.. 7 = TO IMPROVE CORROSIVE RESISTANCE OF GALVANISED, ZINCANNFEAL, METAL
FLAME SPRAYED ZINC OR ALUMINIUM SURFACE

One (1) coat of etch primer.
Two (2) coats of epoxy coal tar enamel.
The overall total thickness of paint shall be a minimum of 12 mils,

TREATMENT NO, 8 = AS FOR TREATMENT NO, 7 BUT WHERE EXPOSED TO CHEMICAL OR A HARSH
CORROSIVE ATMOSPHERE

One (1) coat of etch primer. ,
One (1) sealing coat. : ’ i
One (1) coat of high build vinyl paint.

One (1) coat of vinyl paint. _

The overall total thickness of paint shall be 2 minimum of 7 mils,

TREATMENT NO, 9 - BLACK IRON OR STFEL WHERE HOT DIP GALVANISING OR METAL FLAME
SPRAYING IS NOT POSSIBLE

Surface Preparation: Method C = Class 2, 1/2 blast cleaning.
Followed by ~ one (1) coat of zinc rich paint to a minimum thickness of 3 mils.
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TREATMENT NO, 10 ~ HOT METAL SURFACES

Surface Preparation: Method C - Class 3 blast cleaning.

Alumininm metal flame spray as per Treatment No, 2 1o a minimum thickness of 5 mils,

Followed by - two (2) coats of butyl titanate base heat reslstant aluminium paint (allow 24 hours drying
between coats) to a2 total minimuim thickness of 5 mils,

TREATMENT NO, 11~ MACHINED SURFACES REQUIRING OCCASIONAL REMOVAL FROM MACHINT

’ B
Surface preparation: Method A - Degreasing. -
Follow/red by - one (1) coat of hardserting aluminium finish bituminous paint .

TREATMENT NO, 12 - INDOOR TIMBER

One _(1) under coat.
Two (2) coats of enamellised paint.
The overall total thickness of paint shall be & minimumn of 4 mils,

TREATMENT NO. 18 ~ OUTDOOR TIMBIR

Surface preparation: Method E - Timber.
Followed by - one (1) coat of red lead priming paint.
one (1) undercoat .
two (2) coats of enamellised paint.
The overall total thickness of paint shall be a minimum of 5 mils,

TREATMENT NO, 14 - INDOCR TIMBER, BETTER FINSIH THAN TREATMENT NO. 12

Surface preparation: Method E - Timber.
Followed by - three (3) coats of clear polyu lastic finish.
The overall total thickness of paint shall be injphum of 5 mils,

TREATMENT NO, 15 = SEALER ON M@@.ME SPRAYED ZINC OR ALUMINIUM, NOT EXPOS

One (1) coat of wash primer.
One (1) coat of red oxide zinc chrov
The overall total thickness of

TREATMENT NO, 16 - CONGR

Surface preparation: M %oncrete or Masonry.

Followed by = one (1 of Jgement sealer.

o dercoat. ‘
4@ c0af/of enamellised paint.
The overall tota ness of paint shall be a minimum of 3 mils,

TREATME&%QG 17 = CONCRETE SUBJECT TO OIL SPILLAGE

Surfa reparation: Method F - Concrete or Masonry.

Followed by\>"Coat or coats of solventless epoxy resin surface coating to a minimum total thickness
s, .

K
&

TMENT NO, 18 = STEEL IN IMMERSED CONDITIONS

Surface preparation: Method C - Class 3 blast cleaning . ¢
Followed by - two (2) coats of epoxy coal tar enamel to a total minimum thickness of 16 mils,

TREATMENT NO. 19 - TIMBER DIRECT IN THE GROUND

Surface preparation: Dress Timber,

Followed by ~ one (1) liberal application of ceaote from butt of timber to 150 mm above ground level.

The creosote shall be puddled into the ground just below the surface at the base of the
timber el
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ENGINEERING BRANCH.

DEPARTMENT OF WORKS
CONDITIONS OF QUCTING FOR
NOMINATHED SUR CONDRACT TO BUILDING CONTRACT

]

!
The plans and specifications are and shall remain the
property of the Minister for Works and Housing hereine-
after in the Special Conditions of Sub-Contract called
the Principal Guoters will be supplied with a copy of
the plans and specifications as the case may be on
paymnent of such suml as may be specified in the advert-
isement caliing for gquotations. The amount charged
will be refunded upon the return of the plans and
gspecificationg prior to the closing date of quotations
or upon the return of the plan and specification and
the receipt of a bona fide quotation. '

Every quotation shall set forth the full Christian
names, surnames and address of the wuoter and when -
the Quotation is in the name of a firm, the names

in full of each member and their and each of their
respective addresses. If the quotation is by or on
behalf of a Cowmpany the quotal+ien shall show, in
addition to the full name of €§~’ ompany, the address
of the registered office of théCompany.

(a) Quotations are to be §g%§2%ted direct to the

Director of Contracts, Departtent of Works
. b P

Executive Building, 100 qp e street, Brisbane.

All envelopes containi qwrotations must be addressed

to the Director of C fdetors and have legibly
endorsed thereon T : of the work for which the

quotation is submitt
(b) quotations Q&’ lodged by post or by a

recognised carrier providing a direct delivery
service to thepublic office of the Department of
Works but otherdsise shall be lodged in the tender
box at th: ubli¢ office of the Department of
é§§Q§7placed therein before 2 p.m. on the
ified for the closing of quotations and
not in the tender box before the

(i) was delivered to the Department of Works
before the specified closing time;

(ii) was either posted, or despatched by a
recognised public carrier providing a direct
delivery service to the public office of the
‘Department of Works, in sufficient time to
reach the Department of Works under nezmal--
circumstances before the specified closing time
but was still in course of delivery by post or
by the recognised public carrier at that time.




(c) Uo guotstion received by tele honic cor telegravhic
advice will be considered.

The Principal shall, as soon as practicable after the
guotations have been opened, cause to be exhibited in a
conspicuous position in the office of the Derartment of
works, a full statement of the wuotations received, snow-
ing the work, the names of the guoters and the amount

?f each quotation. -

/ .
No freliminary Deposits are reguired tc be forwarded by
/Quoterse

' In no case shall a Luoter amerd his guotation after
it has been otened and the amount announced.

Any guotation which shall hav: Dbeen improperly completed
or in respect of which the Gucter has not complied wit
these- Conditions of wuoting may be deemed to be informal
and may be rejected.

The lowest or dny guotation will not neczgsarily be
accepted.

Unless stated otherwise in the Special Conditions, the
sub=contract arising out of the acceptance of the success-
ful quotation, if any, shall nct be subjecl to any
variation of price contirgent on variation in rates of
wages, price of materia or other lccal Factor provided
however that, if there @ be any variation in the price
(obtaining at tre dat ot-zcce;tance of & guotation =»s
aforesaid) of any magﬁ;n’ls, machinery or cther goods
regquired to be ilmported/irom overseas sourcec for the
purpose of the suBfgonfract which variastion is dircctly
sttributable to 2 “b teration in the rate of exchanze cr
incrense cr de in the rutes of duty, freight or
insurance o a h materisls, macliinery or focds, tne
sub-contract™price’ shall be varied. accordingly.

+

All goods, s otherwise specified shall be in : :
i specilicacions and codes of the ftandards
Auutralia, wiere such exist und, in their

successful Luotation has been based on transport
aterials and eyuipment Lo be used in these works by
eansyother than the rwueencsland Covernment Railways,
e guoter shalli make availiable cetails of such transport,
s to the Commissioner for ‘ailways and afford him
an ouportunity to guote charges for the transport ¢! cuch
materials and eguipment. If the amcunt of charges
yquoted by the Commissioner for uaLIWdyc is pﬂudl to ¢r
less tiiun such transport costs as aforesaid, preference
shall be given to the -.ueensland Government Railways.

¥

Sciiedule of Technical Details

(a) If required by the Specification the wuoter shall -
(1) Complete the Schedule of Technical Details and
supply all relevant information together with
necessary catalogues cr :irochures of items of
. proprietary manufzaciure and forward them with

“his wuctationsg '
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State in the Sc¢hedule the descrittion, number
off and price ol zany spare parts that are
recommended to be held in stocx by the
Department of works for the Installatic..; and

C
el
L

Include in the Schedule the name and addre. s
of the local supplier of such spare parts

and whether or not the local supplier carries
a full range of parts in stock.

If the Schedule of Technical Details is not completed
and the information required by this Clause is nct
supplied with the wuotation, the wwotation may be
rejected.

13, Alternative fuotations.

Quotations shall be submitted conforming to the
requirements of the Specification.

Wuoters may submit alternstive .uotations for an
installation of a different type to that specified,
providing that such alternstive installation is at least
equal in guality and periormance to that specified and
will in all other ways satisfy the re uirements of the
wpecification. ‘
Vhere a price is submitted-for the supply of an installation
of a type which differs any way from that specified,
details of the alternatives,
Tom the Specification shall be
ny reasons why the installation
superior to the specified




DEPARTIENT OF WCRK ..

ENGINEERING BRANCH,

SﬁTCTALCCONDITImW” OF SUB OVmR‘“T
SOk JL(./.LL/I\. A,u'.l) u\J L,‘.‘L\ (;‘L*JU JU% (J(\ TR (/mORb

Sele INVITATTON OF GUCOTATTIONS, ; ”, i
Quotations sre invited by the Department of Works for
WOfko3 as defined in the attached Conditions of Quoting,
Specification, Schedules and Drawings, and these Special
Conditions of Sub~Contract, to be carried cut under sub-
contract to the Contractor.

Contractor:

Addfess:

Building:

Site:

Pime for completion of Building Contract: * from
date of acceptance of the Contract. :
(*This time is furnished for information only. The
quoters shall be responsible for obtaining the propcsed
work programme from the Contractor. See Clause 5
herein).

S.2. INTERPRETATTON . <:£ZD

In these Special Conditi and in the Specification
annexed hereto unless context otherwlse indicates,
the following terms s ave the meanings set against
them, respectively, ¥ 5 to say -

"Contractor® The Contractor who has entered into a
contract with the Principal for the
erection of a building of which bhe
works the subject of this sub contract
form part. :

The said contract between the
Contractor and the Principal.

" csgggtractor" The person or corporation performing
the works contained in the attached
specification, drawings and schecules
under sub-contract to the Contractor.

Installation" Every item of apparatus, machinery or
service (whether gaseous, liquid or
electrical) or any such sérvice
attaching fo such apparatus or
machinery supolied to,forming part
of or comprising the contract,
together with all necessary and
appropriate recuisites for the
proper functioning of any such
apparatus, machdsery .or service as
stipulated in the Specification.

Se3,  CONDITIONS PRECEDENT TO ACC L TaNCx OF GUOTATION,

The successful quoter shall, as a condition precedent to
the 8cceptaacc of his quotatnons agree to enter into a
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sub-contract with the Contractor whereby the Sub-contractor
is bound vo the Contractor by the like obligations i-
respect of the subject matter of the Sub=-contract as the
Contractor by the Contract assumes in respect of suca
“subject natter to the Principal and whereby, without
limiting the generality of the foregoing, the Sub-contracior
egrees o -

(1) accept the decisions of the Superinterdent or the

Arbitrator as far as they concern the subject matter
of the Sub-contract; -

(ii)accept certification by the Superintendent as a
condition precedent to payment by the Contractor,

NOTES FOR INFORMATION OF QUOTERS

Payment to Contractor.

The payments to be made to the Contractor under the
Contract shall be as set out in Clauses S.07, 5.08,
S.09 of Special Conditions of vontract (Bulldlngs)

as shown below.

S5.07 Progress Payments - Retention Noneysg
The amount of retention monies .to be deducted
from the tofd ss value shown in a
Progress pavm. -ertlllpate, pursuant to
Subclause 4 ﬂﬁ of the General Conditions
of CQnt?ac 11 be ten per centum (10%)
of the al gross value or five per
centum ( the contract sum, whichever

0

ficate of Practical Completion.

e provisions of subclause 41.3
Conditions of Contract -

The moneys payable in respect of the
issue of the Certificate of Practical
Completion for the Works shall be the
total gross value shown in the said
Certificate of Practical Completion
less -

(i) defects liability retention moneys
~in the amount. equal to two and one
half per centum (2.1/2%) of the
contract sum; and
any progress paymentq already
made in respect of work covered
by the said Certificate of
Prectical Completion; and
any other amount that the Pr1n01pa7
may be entitled to deduct from
the moneys due under the said
Certificate of Practical Completion.

The issue of a Certificate of Practical
Completion for a separable part of the
Works will not entitle the Contractor

to a payment on that account, but the
value of work completed in respect thereof
will be included in progress payments in
accordance with cthe provisions of the
Contract.

M BowS0.=T.77 . 2of 8
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S.09 Alternative Form of Retention.
& A

(a)

Retention from Progrons Pavments:

If the Contractor has elected in his
tender to provide an unconditional bank
undertaking in lieu of retention moneys
prescribed by subclause 41.%. of the
General Conditions of Contract, the
following provisions shall apply,

- notwithstanding the provisions of the

said subclause 41.1 relating to
retention moneys.

Such undertaking, to be effective, shall

s be for an amount equal to five per centuum
. (5%) of the contract sum and in a form
- approved by the Superintendent and shall

be lodged with the Superintendent.

Unless and until such undertaking is so
lodged, the amounts of progress payments
shall be determined in accordance with

“the provisions of the said subclause

4‘/] a/. ©

Following lodgement of such under-

taking es\\LO7gsaid, retention moneys

shall b&”deducted from the moneys

otherwils ayable to the Contractor in
progress payment S.

Liability Retention:

. fore the Issue of the Certificate
actical Completion for The Works,
> Superintendent receives from the
On

tractor a written request that the

incipal accept an unconditional bank

mdervaking in lieu of defects liability
retention moneys, the following provisions
shall apply, notwithstanding the :
provisions of clause S.08 of these

Special Conditions of Contract relating
to defects liability retention moneys.

. Such undertaking, to be effective,
- shall be in a form approved by the Super-

intendent and in the prescribed amount
of the defects liability retention
moneys and shall be lodged with the
Superintendent, '

Following the lodgment of such under-
talking as aforesaid,. defects liability
retention moneys shall not be deducted
from the moneys otherwise payable to

the Contracter in respect of the issue
of the Certificate of Practical Complet-
ion for the Works or, if they have been
so deducted, shall be paid to the
Contractor.
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PIE FOR COMPLEDTON OF VORK
]

f
The Contractor hag entered into an undertaking that 1l
building work will be completed by the 128 giatad herein

k]

[ The ingtallation worlk under the sub-contract shall DPOC“LQ
concurrently with the construction work of the btullding

and ghall be carriced out as and when regquired to prevent
any delay to the building progress.

REGULA TXQMS

The SubmJaﬁtrac*or shall comply with the provisiong of the
Seholo - Hulea and other Specificatliong and Codeg of
Pfa@tie@ of the Stendards Agsoelavion of Ausgtralia applicable
to the Works, where not otherwise specified.

Forther to the express pro?lsions of Clauge 14.0 of the
General Conditlionsg of Contract, the Sub~contractor shall
obtain, from all autheritles havl 12 Jurigdlction over the
Works, all consenta me;—~€p:" to enable the Works to be
carried ocut.

VARTATTONS, EXTRAS A 7R )OI SSTONS
4
Any alterations, Pong and/or additions to the sub-

contract shall be-m and carried out only on thse WILhtf
authority of th

EXAMIRAT

v, at hig own 0xn°1aa except where other
gubelauvge 31l 3 of the General Conditions
-u&li fuwnmgh ail eiliiles Tor the exaﬂjmm

tesreguired by the Six Cillﬁdthn and such other tea
o, arevdevaermnined Ly the Superintendent to be naceasa*y

ure thet ell bullding servicey and equipment,
Wwicltiding electrical imﬁﬁallationa and instellations povwered
syvelectricity, gas or other means, conform to the require-
ments of the Specification, and shell furnish all facllitics
and provide all apraratus required for the carrying-out of
guch tesgtas Such Vzgbs shall be carried out progreagsively
and before the work to which they relate 1s covered up or
put out of gighte

The Contractor after recelpt of notice in writing from the
Sub=contractor shall glve the Superimsendent not legg than

Mj E@WSG@&“?@?? L ,Ii"




seven (7) days' nmotice in writing of the date upon wlich
each such test is proposed to be nmade. Should the
Contractor not give such notice, he shall be deemed not
to have given the reasonable notice required by subclause
31,5 of the General Conditions of Centract. Such notice
shall /include sufficient information to facilitate the
attendance of the Superintendent or his representative
8t thé test to which such notice relates.

The Sub~contractor at his own expense shall .submit to the
Contractor for submission to the Superintendent within
seven (7) days after the completion of any test, a type
ritten report complete with all relevant details of the
results of such test and any test certificate which may
have been issued certifying that the materials, workmanship
or performance are in accordance with the requirements of
the Specification.

INSPECTION,

The Sub-contractor shell provide necessary assistance and

access for inspections cf work to be made when required by

the Department of Works'! nominated Superintendent's Representative
shall advise the Contractor of the progress of the work so

that inspections can te arr without interference to
finished work.

ATTENDANCE UPON NOMINATE&%@%%%CONTRACTORSu
The Contractor shall sy :fz; and co-ordinate the work of
1 shall ensure that the re-
Te carried out in proper sequence.
2 ach Nominated Sub-contractor with
regard to the orde —its executiocon and the positions in
which chases, ho , Wecesses and similar items will be
required, before work is put in hand, and no claim will
be allawed fop\% ost of cutting away work already
executed in pgegaence of failure by the Contractor to
ascertain su
results f ity act or omission on the part of the
the Nominated Sub-contractor.

of the work of each Nominated Sub-contractor,
or shall be deemed to have includéd in the
in addition to the provisional sum for such
for/his profit and for all his costs in connection
ch work, including the costs of the following
(velesy otherwise specified) - .
(a) securing all fixings (which shall be supplied by
the Nominated Sub-contractor) and building in all
items required for the work of the Nominated
Sub-contractor after such items have been located
and/or placed in final position by the Nominated
Sub-contractor, providing holes, chases and
recesses and similar items forwshalt purpose, and
making good; '

teking delivery of the Nominated Sub-contractor's
materials and equipment, hoisting them to and
plecing them in position as clopse as possible o
their required locations in the Works;

providing all scaffolding for the use of the
Nominated Sub-Contractor;
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(&) providing emenities and sanitary accommodation on
the site for the use of the Nominated Sub-Contract.r

and his eamployees;

.,
1

(e) providing water, 2lectric lighting end power and
other reasomnable facilities necessary for the
execution cof the Nominated Sub-Contractor's work
on the site; and ~

(£) waterproofing any part of the Works penetrated by

: the work of the Nominated Sub-~Contractor, by
flaeshing to the collar, flashing skirt or similar
attachment provided by the Nominated Sub-Contractor.

Where the completion ¢f the work of a Nominated Sube-
Contractor is contingent upon the passing of tests
requiring electricity supply or other ervice, the
Contractor shall ensure that the permanent electricity
Lupply or other service isg installed in sufficient time
Yo allow such tests to be made within the specified or
extended time for completion of the Contract.

If the specification stipulates that a warranty is to be
provided to the Principal that any materials, goods or
installation will satisfactor] meet and comply with
the performance requirements the specification and
that such warrsnty shall be supperted by security, such
werranty and security shal in the forms as shall be
stated in the specificati the Special Conditions
of Contract contained i ontract between the
Principaland the Contrac and shall be lodged by the

Sub-contractor with t tractor.

articles of mavﬁzg. , Zoodg or apparatus or suppliers

of such machi /@ gocods or apparatus contained in
technical sch»q‘ifs or letters accompanying and forming
part of the Quotefion, substitution of other machinery,
goods or g retus or suppliers shall not be made unless
yon is approved in writing by the Contractor.

BE SUPPLIED BY THE NOMINATED SUB«CONTRACTOR.

supplied’by the nominated Sub-Contractor, the Contractor
shall give the Superintendent written notice of the
reqrirement of such permnission, and the period of such
ratice shall be three (3) weeks or such longer period

as is in the circumstaances reasonable.

witnout 1limi.ing the effect of the foregoing, the
nominated bub=Contractor shall submit a minimum of four
(4) copies each of shop drawings, details and specific-
ations in sufficient time Yo ensure that perusal,
alterations (if any), return and fabricstion and con-
struction, as hereinafter provided., can be effected
without incurring delay in the completion of Works.

(S}
©
=
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Upon receipt of svch drawinge and other written
information, the Superintendent =hall, within
reasonable {(ime, peruse them and jiandicate whers

he requires alterationsg, if any. Vhere alter-
ations to any such drawings or other written
information are so required, then on receipt of
guch indication the nominated Sub~contractor shall
promptly roturn to the Contractor four (4)

copieg of all amended drawinge or other written
information.

When the »ouperintendent considers that the
drawinge and other written information may be used
for the purpose of the contract, he sghall advise
the Contractor to that effect and, thereafter, the
drawings and other written information shall not
he departed from in anv way without the written
congant of the Superintendent.

Except &9 otherwise provided by sub-clause 8.4 of
the General Conditiore of Contract, the nominated
Svub-contractor ghall be responsgible for and shall
pay for all alterations { e Works due to any
discrepancies, errorg or gioneg in the drawings
or other written infoxm ion supplied by him
whether such drawirgs or have not bheen
perused by the Supesds dent and such perusal
shall not in any walpy/ megate the nominated Sub--
3ib¥1livy to meet the guaranteed
performance regu nte of the Sub-contract in

respect of thewo ;0 which such drawings and
other written 3 rmation relate,

)f Ay Jnstallation, the nominated Sub-
a1l supply to the Contractor two (2)
such final working drawings and

Contract
copigg of *i}
pthemwwritton information as mav be necesgsary to
en ngiiﬁg Superintendent to maintain, dismantle,
semb and adjust all part of the

ation.

¢h final working drawings and other written
i rmation ghall include all amendmente and
cshall be supplied after completion of the ¢
Tnetallation and before the expiration of the
maintenance period.
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S.14. RISE AND FALL (For Rise and Fall Contracie)

The Sub=contract price shall be subject to Rize anu
Pall adjustment in the game manner &g the main
contract except that such adjuetment shall be haged
“on the clauge 3,49 attached hereto, in place of the
formula included in the maln contract,
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SPTCTAL CONDIT#ONQ OF SUB~CONTRACT BETWEEN
CONTRACTOR AND NOMINATTD SUB-CONTRACTOR.

NOTE ~ {(lause 15 - U6

Not applicable.
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SPECIAL CONDITIONS OF CONTRACT (MECHANICAL /ELECTRICAL)

RISE AND FALL (MECHANICAL/ELECTRICAL)

1.

Subject 1o the sub-clauses that follow the Contractor shall be entitled to a payment or shall allow
to the Principal an amount calculated {n accordance with this clause,
/ .
Forthe purposes of this clause the interpretation of terms shall be as follows:-
"Formula (4)" is -

Aw =NW - TW X
’ AR T
! ,

|
"Formula (B)" is -

AM=NM-TM Y
™  F VX5t

(a) Inrespect of Formula (A Y

"Aw" is the amount which shall be added to or subtracted from the contract sum;

"Vw" is the value of work carried out in accordance with the Contract, as determined by the
Superintendent, during the period for which NW is applicable; provided that such value shail
be based on rates applicable at the Adjusted Tender Date as determined by the Superintendent
- and shall not include values derived from previous applications of Formula (A ) or Formula (B
provided further that such value shall exelude the value of work carried out in respect of
portions of the Works to which provisid Sreprime cost sumns relate,

"TW" is the loaded weekly wage errhined in the manner set out in Schedule R* from
the wage rates, allowances and 10adi ominated in Schedule R’ which are effective at the
Adjusted Tender Date, ‘

"NW" is the new loaded week
and based on the wage r

(i) adjusting the
or subtracting t
which resulis
is based; an

ton, in any Award nominated in Schedule "R", in the number of working hours
constit g one working week; and

i uding in Schedule "R", in the manner and to the extent determined by the
Su tendent any new allowance which is introduced by a variation to an Award upon
hich "TW" is based and which is applicable to the work under the Contract and there-

r adjusting such allowance pursuant to Award variations thereto, in the manner
prescribed in (i) above,

rovided that any adjustment ¢r new inclusion under (i), (ii) or (iii) above -

(a) shall be made only insofar as it is of general application throughout the industry or
industries to which it relates and is not exclusively related to a particular contract or
contractor or to a particular contract site;

(b) shall not include long service leave or any form of overhead or charge levied on wages
which Is not included in Schedule "R";

shall not include the value of any portion of a wage or allowance or loading which is
payable or paid under an agreement (whether registered or otherwise) at the Adjusted
Tender Date and which at that date is not included in 8"V ard notwithstanding that
the value thereof or its equivalent is subsequently included in an Award nominated in
Schedule "R",

"X" is the Labour Factor stated in Schedule "R" or; if not so stated, is 35,

The perfod for which "NW " is applicable shall be the period between the date at which the
Award or other variation which establishes "NW " becomes effective and the date at which
the Award or other variation next in time becornes effective,




SPECIAL CONDITIONS OF CONTRACT (MECHANICAL/ELECTRICAL)Y

(b) Inrespect of Formula (B,
"Am" is the amount which shall be added 1o or subtracted from the contract sumy

"Vm" is the vaiue of work carricd out in accordance with the contzact, as determined
by the Superintendent, during each Calendar month, subject to the same provisos as
are stated hereinabove in respect of "Vw ",

“TM" is the Materials Index for the month which includes the Adjusted Tender Date,

"NM" is the Materials Index for the month immediately preceding the month inrespect
of which Vm is determined, provided that, if the month inrespect of which NM'Is
published precedes the month in respect of which"T'M'is published, 'NM'shall be taken
as"T M,

"Y" is the Materials Factor stated in Schedule "R" or if not so stated, is 55,

"Materials Index"” for any month means the Wholesale Price Index, under the heading
prescribed in Schedule "R", first published for that month by.the Australian Bureau of
Statistics,

Where the term "stated in Schedule "R" appears hereinabove in respect of "X", "Y" and
"Materials Factor®, it shall be taken to mean "stated in Schedule "R" issued by the Principal
for the purpese of tendering ".

Subject to sub-clause (4) of this Clause - Formula (A)shall be applied in respect of each change
which cccurs in the Loaded Weekly Wage he Adjusted Tender Date; and

Formula (B) shall be applied in respect of ange which occurs in the Materials Index after
the Adjusted Tender Date; and the 9 or, in respect of any sum resulting from the
application of each Formula -

(i) shall be entitled 10 receive/ pz of that sum if the Loaded Weekly Wage or the Materials
Index has increased; or ,

(ii) shall pay or allow that g the Minister if the Loaded Weekly Wage or the Materials Index
has decreased.

ge which establishes the Materials Index for the month immediately preceding the month
whi “ludes the said due date for completion, but not in respect of subsequent changes in
the Materials Index,

justments to the contract sum under this Clause will be made and incorporated in progress
pa nts to the Contractor, insofar as is practicable, ‘
g
Calculaticns made in accordance with this Clause, including the calculation of the value of work
carried out in any period, shall be subject to re-calculation by the Superintendent prior to the
fssue of the Final Certificate,

For the purpose of this clawe, "Adjusted Tender Date™ means midnight seven (7) days before the
midnight immediately preceding the date on which tenders closed,

el
When Schedule "R" issued by the Principal for the purpose of tendering requires the contract sum to
be divided into two sums representing the values of Parts A and B defined in the first page of such
Schedule "R", Formuia (A) and Forrnula (B) shall each be applied separately to Part A and Part B
using the appropriate part of Schedule "R" and using, for Vw and Vm, the values of work
appropelate to the Part for which the calculation is made,




RISE AND FALL SCHEDULE -

MECHAMICAL/ELECTII

SCHEDULE "R”

(d) Afr Conditoning Installation

The Rates set forth {n this Schedule are the rates applicable to the relevant Awards stated therein at .,
I any Award stated fn the Schedule s not applicable to the Tenderer's tender or if there {5 any change in the

hte stated In the Schedule between the date stated above and the Adjusted Tender Date, the Tenderer shall (1) alter
_ any such Item so affected (2nd injual every such alteration), so that the Awards and rates stated in the Schedule

gubmisted by the Tenderer

eparate Schedule completud by him to the same cn’ect.

Clezification of Labow

Shect Metal Worker .
(1st Class) (Afr Conditioning
' Industry)

Title of Award

Metal Indusuies
Award (Federal)

Weekly Hours

- Weekly Award Wage

Weekly Alr Conditioning Allowance

Weekly Multi-Storey Building
Allowance

Sub-Total, being the addition of
Lines 4,5, 6.

Extra payment of Annual Leave

axb % of Line 7

Vgmy

SN

L x Hne 7 and 8 L

f# Qick Leave, Annual Le
Statutory Hollday Loadhg

280 =

Sub=Total bcing T

7,8, and 9
/\

of Lines

Weelkly Farey wance

Pay Roll T%éf lines 10 and 11
Y

Worker's Compensation % of line 10

Loaded Weekly Wage being the
addition of lines 10, 11, 12 and 13

Materfals Index as defined in Sub Clause 2 (bYii) of Clause S, 45 shall be -

"‘I‘hc Group Index Number for Brisbane under the heading "Mechanical
Services Components” in Table 3, Price Index of Materials vsed in Buildings

other than House Bullding (ref. 9, 6)

X (Lebow factor) =
Y (Matecial factor) =

35
55

@96 € 00060080600 e000CaG0E 000 00 v

.....'.....................Date

shall be those applicable to his-tender at the Ad)usted Tender Date; or (2)submirt a

¢ If the Weekly Award Wage
already has allowed for the
factors in lines 6 and 6

then line 7

shall not be completed
in respzct of the relevant
allowance

a represents the percentage
‘loading’ on pay for Annual
Leave,

b represents the number of
weeks Annual Leave per year,

n represents the total number

of working days per year allowed
for statutory holidays, annual
leave and sick leave entitlement
under the relevant Award,

..Signatwe of Tenderer




SPRECTETCATION

APPEEDIY.  (SUB-CONTRACT

This Appendix forus part of the Specification.
IHJACER ROYAL BRISBANE HOSPITAL
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. . e -‘\!}7‘;1.1@ 71\' " QT O TP " W‘D NAT QR A QL"\ I
BUILDING: ., QUEBNSLAND INSTLTUTH OF MEDICAL HRSBARCH -
WORK : ATR COHTITIONING ANL MECHANICAT, SERVICES INSTALLATION
‘:ﬁ GEGOUQmﬁe@ﬁ@eﬁ@o&@?a@wﬁb@ﬁBﬂcﬁﬁﬁoﬂQ@‘)WON.Gﬁﬁlotﬂvoo&

1. // WARRANTY : ; :

/ Works for which Period of Percentage of Sub-Contrac:
& VWarranty is. Warranty - value as security Ior
, required _ : Warranty -
I Q.IM.R. = 4Air Condit- 312 Months 5
i & © 0 9 &8 @D O 0 b wva & L @ @ @ @ e & © & O :ooaoeoueomeoooceqeoeqewoc
i doning end Mechanical g 5
e @ © & @& & & 8 & 6 0 O U 6 & T @ ® & o 0 © & © @® T @ 8 & ¢ & 5 & © 6 O T O & 0 6 6 0 & B 6P o 0 & g
Services Insgtallation
e ° Q@ ¢ 6 & 6 G O ¢ & & € 0 8 0 8 e @ ® © © ¢ & @ e & & @ & 0 6 © O ® & O & &6 O ¢ % & © & B A 5 &

Reference also to Clause 815 of Special Conditions of
Contract (Building).

2. The Sub-Contractor is to carry out the following works:-
(a) A Service Visit every ....J... months (Clause ).
(b) A Filter Cleaning Service €VETY .o...de.. mMONths.
3. " The Sub-Contractor to provide skilled operaters for L .b s
days (Clause ).
Sub~Contractor to comp e: -
4, SERVICE VISITS

(a) The sum of §

% .. has been allowed in the Total
for the above BServices as follows:

Quotation Prid
Item Q§§§£;i9 Cost per No. of Total Cost

Service . BServices of itenm

(i) Servi
'v- N $000auooo-oca ocstsoo&.'goooaeacee@
(ii) er
i

Cl ng 3'&60@09.ﬂ.06. GQI;Q..O 3.00‘..06-0

éﬁ§$tb as allowed in Total Quotation Price $ g
_(b)>If Service Visits are not. to be undertaken directly by

- the Sub-Contractor, the name and address or the
nominated local representative of the Sub-Contractor

is to be stated hereunder:

-

Name & &9 QG OV e OO 6600 0 C GO0 &0 DE OO O G H e 6

A—ddréss @ﬁ906‘0.0oﬁﬁdﬁQOOGOG.@GbGﬁ.O'O.

e 60 ar OO0 60T O0 N @O Q00 600 ¢O ¢ Q

0
Flrm e © 0 8 ©O@ © ¢ 6D OGS 6O C OO0 O e B e % 0

Address

o 06 U ©C OO 6O 6 HEOH SO sOGEO T T O

Signature GGDOOOUOO.QGOQCGGQ‘“OO&‘.9

Date OG.G.Q.@DODGE‘OQOGO“
ltl’less © 0 000 OOO 0 HEOE OO ©D OO0
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VARIATIHON TO /\(ZJ{_J!TI*?C\IJ‘J{\!'(1\ .

dated 20TH MARCH 19773

bhetween
THE NORTH BRISBANE HOSPITALS BOARD
ard
JENNINGS INDUSTRIES LIMITED
This page, the attached letter dated
Lth March and the following pages numbered
2 to 16 inclusive, form the agreement which
varies the terms of the contrac etween
the North Brisbane Hospitals B dfland Jennings
Industries Limited for erecti Block 7 ,
at the Royal Brisbane Hospi
. 22 D 76
Date “ane  [TRE. 19 7/
Signed by the Pr sipal
~ Y
Ry {\ AN Tl ¢
In the
Name: _
Addre ‘4,4’7“,“1‘_/‘@ {,ﬁ;z‘/;j'/—r
~ ‘//04‘/ ’

Signed by the Contractor Gl P

L ]
In the prescnce of ya
o
N /s (n'_
Name g S N
- B
. . ,_L(—- .
Address s Iy M e S oa
¢ Ll A
[N ‘-R,"")
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"fall schedules.
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G

bth March, 1976,

The Manager - Queensland,

. Construction Division,
Jennings Industries Limited,
P.0O. Box 172,

HAMILTON CENTRAL. QLD, 4007,

Dear Sir, <:£ZD
Re: NLOCK 7 = NOYAL BRISRANE HOSPITA@?%?D
Fire Sprinklers & Completion D :

Contractual matters affected by, rizations and Variation
to in our letter to you

Orders on these mattera and axe

of lLth February, 1976, are 5%?%&9 out hereinafter, pages 2
to 12, on the basis agreed ou as meeting the stipulate
ions made in your quotation@é%%)letter dated 20th January,

1976,

The contractual matters et

(a) "Rise Fall®;

(b) Prog¥awm of Workj

c) Ti or Completion & Damages for Delay;

d) Extens of Time,
It is propose hia letter and the following pages
numbered 2 to inclusive, form the agreement which varies

the terms of the fontract for erection of Block 7 at the
Royal Brisbane Hospital,

Yours faithfully,
CONRADy; GARGLETT & PARTNERS PTY. LTID,

Per: . S Aﬂi{i(

Callsbaw
cc, Mre C.Fe Hotz = llealth Department.
Mr. R. Paylyshyn = Department of Works.
Mr., D. Palmer =« Nth. B'ne Hospitals Board , -
Messrs. Allan Putler, Wright & Co.
Messrs, A.E. Axon and Assoclates
Messrs, W,E.Baussett and Partners Pty, Ltd.

22033R RTI Documents - Page 3



BLOCK 7 .. ROYAL BRISBANE HOSPITAL:

"RISE & FALL":

The method of calculation of "Rise 4 Fall" adjustment
applicable to this Contract, which is set out in Special
Conditions of Contract and forms part of the Specification,
is no longer applicable,

"Rise & Fall" adjustment for the Contract shall be calcul-
ated from the original adjusted tender date for the duration
of the adjusted Contract Time by the formula as set out in
the current Special Conditions of Contract (Buildings)
Clause S.40 (FditionaA.12.75) which includes_Schedile "R"

(Baildings) (12/75), incorporated herewi"

The ratios, Labour - Materials, shall

@

Nominated Suon=-Contriacts listed mnder shall have "Rise 2 Full"
adjustment on the terms sctaty except that the Schedule
"R" used shall in each case ! <DECJflcallv provided for
and identified with the questlon.

¥ (Labour factor)

Y (Material factor)

t

Services

Fire Alarm ~ Sprinkle

Ilre Contro

Mechanical ScfA es

(AE. Smi n Pty. Ltd.)

Air Condi K A
(T.O'Con‘ cox o Sens Prty. Ltd.

“
sligl

Mechanical \(ntllatlon'

' Equipment:
Athertons (Qld.) Pty., Ltd. )

22033R RTI Documents - Page 4




SR 3.
/ SPLCIAL CONDITIONS OF CONTRACT (BUILDINGS)
~ . $,40  RISE AND FALL (BUILDINGS)

Y, Subject to the sub-clauses that {ollow the Conuactor shall be endtled to a payment or
shall allow to the Minfster an amount calculated tn accordance with this clause,

2. For the purposes of this clause the {nterpretadon of terms shall be as follows: -
"Formula (A)" i3 =

Aw = NW - TW g Vy X X;
™ w0

"Formula (B)" i3 -
Am=NM~’I'Mmex_‘Y_;
™ 10

(2) In respect of Formula (A):

“"Aw" s the amount which shall be added to or subtracted from the contract sum;
e with the Contract, as determined

l NW {s applicable; provided that

at the Adjusted Tender Date as determined
alues derived from previous applications
ther that such value shall exclude the value
f the Works to which provisicnal or prime

"Vw" is the value of work carried out in ac
by the Superintendent, during the pe
such value shall be based on rates app
by the Superintendent and shall not in
of Formula (A) or Formula (B) ; pfe
of work carrled out in iespect of po

c

0

Schedule ' R' from the wa ates, allowances and loadings nominated {n Schedule 'R’
which are effecdve at 7 usted Tender Date,

cost sums relate,
“TW" is the average lo » age rate determined {n the manner set out in

(1)

or deteion which results from a variation to an Award or other statutory prescripton
nw JTW " Is based; and '

(ii in Schedule " R’, in the manner determined by the Under Secretary, the
ffect of any varladon, 1n any Award nominated in Schedule 'R’, in the number

king hours constituting one working week; and

including in Schedule ' R’, {n the manner and to the extent determined by the Under
ecretary, any new allowance which s introduced by a varfation to an Award upon
which "TW " L« based and which is applicable to the wotk under the Contract and

thereafter adjusting such allowance pursuant to Awacd varfadons thereto, in the
mannert prescribed In (1) above,

Provided that any adjustment or new inclusion under (1), (11) o (141) above -

(a) shall be made only insofar as it {s of general applicadon throughout the industry os
indusuries to which it relates and s not exclusively related to a pardcular contract
or contractor or to a panicular conuact site;

(b) shall not {nclude long service leave or any form of overhead or charge levied on
wages which Is not included {n Schedule 'R";

(c) shall not include the value of any portdon of a wage or allowance or loading which
is payable or paid under an agreement(whether registered or othcrwise) at the
Adjusted Tender Date and which at that date {s not {ncluded {n an Award potwith-

standing that the value therecf or Its equivalent is subsequently Included In an Award
. nominated in Schedule ' R',

(U'l'i*f R A "X s the tabour Factor stated {n Schedule ' R or, 1f not so stated, s 35,

22033R RTI Documents - Page 5 t




The perfod for which "NW ™ s applicable shall be the perfod between the date at which
the Awacrd or other varlatdon which establsties "NW " becomes effecdve and the date at
which the Award or other varfadon next {n ime becormes effecdve,

(b) In respect of Formula (B):

(1) "Am” Is the amaunt which shall be added to or subtracted from the contract sum ;

"Vm®” s the value of work carrled out {n accordance with the contract, as determined

by the Superintendent, during each Calendar month, subject to the same provisos as
are stated herefnabove {n respect of “Vw ",

“TM " Is the Materfals Index for the month which includes the Adjusied Tender Date,
"NM " is the Matwrials Index for the month tmmediately preceding the month a
respect of which 'Vin'ls determined, provided thae, if the month 1o respect of which
"NM"is published precedes the month {n respect of which"TM"is published, "NM"shall
be taken as"TM!

“Y* {5 the Materals Factor stated In Schedule 'R’ or if not so stated, is 55.

(i1) "Materials Index” for any month means the Wholesale Price Index, under the heading
stated in Schedule ‘R, first published for th by the Australian Bureau of
Stadstics,

(¢) Where the term “stated in Schedule R appe teipabove in respect of "X, "Y" and
Naterials Factor”, itshall be taken to 3 d in Schedule R'issued by the Principal
for the purpase of wendering ™,

Subject to sub-clause (4) of this Clause dla (A) shall be applied in respect of each change

which occurs in the Average Loade ce ge after the Adjusted Tender Date; and

Famula (3) shall be applied in respe ch change which occurs in the Materials Index

after the Adjusted Tender Date, :4\ Congactor, in respect of any sum resuldng from the

applicanon of each Formula .

(i) shall be endtled
of the Mawrials In

~civezpayment of that sum {f the Average Loaded Weekly Wage
has increased; or

(i ihall pay low that™sum to the Minister if the Average Loaded Weekly Wage or
the Mawllals :x has decreased,
If the Coruactdr fal complete the Works, or a separable part of the Works, as the case

ue datd far complenon thereof, including any extensions of dme granted ot
epaact -

may Se, by/fae
allowed @1
(a) Formuls ,hall be applied in respect of changes in the Average Loaded Weekly Wage

occuming before that date but not in respect of subsequent changes in the Average Loaded
Weekly Wage,

(b) Formula (B) shall be applicd {n respect of changes in the Materfals Index to and including
the chanye which establishes the Matwrials Index for the month Immediately preceding

the month which Includes the said due date for compledon, but not in respect of subsequent
changes In the Materlals Index,

Adjustments to the contract suimn under this Clause will be made and incorporated In progress
paymens to the Contractor, nsofar as is practicable,

Calculadons made in accordance with this Clause, Including the calculadon of the value of

work carrfed out in any perlod, shall be subject to re-calculation by the Under Secretary prior
to the {ssue of the Final Cecditcate, '

-

For the purpose of this clause, *djusted Tender Date " means midnight seven (7) dayy before
the midnight immedf¥wly preceding the Jate on which tenders closed.

22033R RTI Documents - Page 6
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s Tel 8 Cery el othe follesting
retisred with hie teorder.

) [Claz:ficat.zn Catyernnee Lat-_ror
of Lotour ‘ (houaisting
) Traleoe-an)
21 Title of feards N.B.T.CLA.
felerval
3
* 4

"

~1

-
m

4.25
:/;
5 2.91 1
2.73
10
1 88.66

LN

.

wedole fully cormpleted

Chunvly Jeesrd Wage
eans the hourly rate
fcr the relevant

tradecran or labourcs
ac dofined by the
beeord, roitiplied kv
43 '

%3‘5’0 C//é? — a?‘f//ﬂ 7.
AY RS oy 20/)@/7,;3,

x line 11 (Carpenter)) 4 (1 x line 11 (Latzurer))

T 5
98.188""

$.0 .. (Calculeted to the nearcst one tenth of a cernt, cne twentieth
cf a cent belrng taken as one tenth cf a cent).

MATERI AL

S Index as defired {n Sub-clavae (2) (H)

i) cf this clause

Tre Group Index number for Bricbane under the Healding 'Special Purpose
Index (C)' in Tadle 3, Frice Index of Materials uvsed dn building other than

Houce Building (Ref. 9.6)

X (Labour factor) =" %2
Y (Materiol facter) = 99

22033R RTI Documents - Page 7
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O,

;oL © () Drcuie e Al il T B L UL

e Rates set fort in s Schedale aee the rates applicable to e relevant Awkeds soTed dargis oL IRV (AN

é’rQ.!n?g't"‘

1 any Award stated dn the Schedele 1 not applicable to the Tenderee's tendes o §f there §s 2 e
g Cstaled fnthe Schedule between the dete stated above and the Adjuced Tender Date, the Tenderer all (TPNlier any o -
o Atem so aficcted (and initial every such alteration), so that the Awards ard rates stated i the schedule Jubinivd b,
the Tenderer shall he those applicable to his tender at the Adiusted Teuder Date; o {2) subinit a scparpte Schedels
comnpleted by him to the same cffect,: : ’
1 Classification of Labont Llcctrleal Mechanic ' 1
. . B g
. 1= N N
2 Title of Award - Elcctrical Engincering - . N .
. - . f N .
Avard (Grae) %Q’{;:ﬁ? Lo /17/2/73
"3 . Weekly Hours . o/ I the Weekly Award Wa, o
— 2lrcady has allowed for the
. —— —[;-0 y' - Jrv .
; reckl L factors in lines 5,6 aud
. ? weekly Award Wage T ‘ 1 or auy of them, thea
"‘3-&«?&61——"& : -] tincs 5,6 and 7 shali
5 . Weekly Tool Allowance . not be completed inreipias
' v’ of the relevant allewanecs,
— $—1.400- =2
6 Vleclily Budding Construction

(On Site) Allowance . v@» .
$ 2.70 # pacpresent the total
- o ' = number of working diys 6
L Western Altowance ‘ @ year alloved [or staturov:
- H/A holidays, arrval teave 2 d
& Sub-Total Leing the additizn of ' @ ' sick lzave ertidesnene v o
" Lines 4,5,6 and 1 o . the rclevant Aviard,

v
- — )5 AL .
9 Extra Payment on Annual Leave
< b ¢ a represenls the poroen o
Yy a A__f: . . ! ‘
oo % x line 8, 0% : lozding on pay tor L
. < _lr_. ' leave,
10 n___ xliees(8+9) u b representy the perir 7
€60 - n ‘ ' ' weels Amwal Leais por
§ Sick Leave, Annuall and $ 12.55

Statutcty Holiday Lodding

. N\
11 Pay Roil Tax %
3. 5.0L
12 Worker's Compernsation 9 of liues

R W § 172

e — o - -

13 Loaded Weekly Wage being the
additiors of lines 6,9, 10,10 and 12,

..........

Hou.e Building (rofs 9.6) /,,“.“”;3 CONTROL (QLD) PTY LTD
T Per .
o

R R A A T

Price. Index.of Had nedels vned, in Bnilding, plhoer then

-

P

22033R RTI Documents - Page 8



) .
() Fie Sprindes tontiden - sl opliindl
Co . . TNt b T :
i The Rates set forth {n this Schedule are the rates applicable to the relevant Awards stated therein\at 206 2673
/i erereereee(Date). Ifany Avacd stated fn the Schictule is not applicable to the Tenderer's tender or | S
there Is any change In the rate stated n the Schedule between the date stated above and the adjusted
Tender Date, the Tenderer shall (1) 2lter any such item so affecicd (and Inltial every such alweration), so

“that the Awards 2ud rates stated {n the Schedule submitied by the Tenderer shall be those appiicable

to his tender at the Adjusted Tende. Date; or (2) subinit a separate Schedule completed by him to the same
cffect, - ‘ ' .
1} Classtfication of Labour Sprinklcr P
: : . Fitter (15t Class) :
2 v'l‘ltlc of Award ' Sprinkler Pipe
' " C Fitters Award '
3 Weekly Hours . T 40

e

w}' .4 All Purpose Rate per week' ' 8 82.20 {Ma} /@&L ,/,/73
o : : : ' : . o .

5 Extra.payment of Annual Leave ’ , @ ’ ,
4 -‘..;—‘E.b—% of Une 4 and 7 Nil ' @ L |
6 __n x Hne 4 and § ' O

260 - n ' .
. $ 1 .
# Sick Leave, Annual Leave and i n rcérescms the total number
Statutory 'Holxdzy Loading o ‘ ' of warking days per year allowed
for stamtory holidays, annual lzave

T . Fates and Travelling Time - \ and sick leave entitlement undex
Mininwum Allowance @L v’ the relevant award,
' 3 Pay Roll Tax % of lnes - & .+ arepresents e percentage
A 4,5 6and7 3.5 % 4 % 8 3675 v "loadfag” on pay for Annual Leave,
- | ' i \V N b represents the number of weeks

9 .Woxkcr'.s Compensation/h ofNQ Annual Leave per year.

‘3. 5 and 6 i 1.W 8 ll 96 .‘.//
10 Loaded Weckly W . o,
. of lines 4, 5, 6, 7, 8 and 9 $i12.90 v

Mausrials Tndex as defined In Sub, Clause 2 () ({i) of Clause S, 49 shall.be =

The Groap Index Muraber for Brisbane under the heading "Mechanical Services
Components” In Table 3 Price Index of Materials vted in Building other than .
House Building (ref, 9,6). "

- FTRE_CONTROL (QLD) PTY LTD

X (Labour factor) = ¥§ G2 !
Y (Matertal facten) = §% 3%"

creveas e Stgnature of Tenderer o

¥ ey
N
FUSN R

22033R RTI Documents - Page 9

rr ma— T D Nk N I T Dot TG TTENT N Ty el m T




IR \
% ,..‘(J.."\_‘\g \ ‘ .
v o™ g \ FLO A0 p Vi Dng e = (e TR Ay
FaE=T e S e SRR
gf : ;,M‘\-' P iy v ey Pipen ool oeentio ' Senrpery ore
‘ T f chs»h SCHCuuL\. "E:qmaib‘lv() {v [),((k //L\,(.(m\, ol ng,\tr)‘
,;. fTie Matcs oot forth Dty Setbiie e Cerves -\rp|'(.\"!r tavic ! ot Avcntostated theredn at oo aee e, (D0t
:‘ Mooy Aw srdagated fa e Seliedule ey spnticahle o the Tordeger s tes o mr il there (8 any dogee In e oae
;_mn‘gad foale Sehestaly between i o Jate stacd abinve and Pe Sljaaed Yo e Poe, the Yentrreg et (1) ater agy
,'f geet o e alfert=d (vrd Blgal cvery corh atteration), tohanhe &t aad tages stasod nothie Schiedstle sihonaed
! by the Tenderer sbiall be Uiere Applio s o L tendar A b Adjeied 1o ton 1hate; o (2) suhmin A sepanite
Schedule crrapleied by Lim 1o the sanie cifzet :
Chisification el Labny ’ Plumber ‘
B, T.A, (Guo)
0 represents the tetal nmber of
worbiag d3ys por year aliowed
for Statutery Holidays ard Anrmal
Leave undet the televang Award,
¥ ’l"
et
/

40 ,
-

L fun 1b)2)7¢

)

{

1
\
2 Title of Awaid
J Weckly Houre o)
4 Weekly Award \Wage ' ! — "\/
: ’ f €0:€0 | 152:40
S Evua payment of Anpial leave
ath ”,
s 5 @ of lired NiL 205y
A grpresents the porceny
6 Veliday Loafnp N Tleading ™ o pay for muu*! LeANT,
n
p ——— oy [incs 4 and 6 b orepeetentcthe numheg el week
PRITS B o
Arncal Leave joryoat
1 Seh-geial, lines 4,0 and 6
. ]
. L
R Virelly Allcowaree (A fams 2
Traveiliop Time
Veekly Award Waye rease g
9 Pay Pell Tax crlinary wape plus Tost Allvaancy
roel tires T and 8 Disaldlitles (nn-site) Altoe e,
B Sioh Leave Pavieeat an! verrrrmn
e aAne caty
10 Metbee's Carpeniation Y Aliveance, as applicate,
ol e 7 T v‘-p.z .
' 2.0k A
,,,,,, . - 2!
1% Laaded Yiechly Wape - : v’ ) )
Tetal of lineg 7,8, a0d i 5 987 19650 |/
i ‘
B e Ay \.t.(.C e A, I{('u./g T
LA lv e e -
X
Biaterinl Inez an defined din Gub Clavaae 2006 (44 )of Clevse 25 £r 11 bo i-
The Grosn Indey ot for i shane ander Phe heading
T B T T T T T e R T S R S S
Coprciocg Coopenonty in Table 3, "riece
Thaead 5y i b \l' oot than
Simnturty of Tornderr
\
A,

Tnte f:f

H.fm' o ﬁ'n i

lv,,v,.(?h e -‘]
I'ateor
(irf !

.--c.

rialy
L.

K
Al
]

i -
/7 Ff/» T L ful\/ ///

D A A AL

¢ 8o
e e e v w®

vl
Uy

')
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é.f- i (J) Al Condliondng travatladdon
A r ' N ’

\, | ' S \/ e fza/w |
iy ' ‘ 15.9.72 ?,WW” |
AN ,‘ set fcﬂh tn thls Schedule acr the cates applicable to the televant Awards stated thcxcln N e (D

Bny Awatd stated {n the Schiedule 4 rot applicabls 1o the Tenderer's tender or tf there ts any change tn the

te stated (n the Scihedule beeween (he ditz stured above and the Adjusted Tendes Date, the Tenderer shatt (1) atres

‘ﬁ such fterm 5o Affccrad (and tnitia) 2very cuch alicration), so that the Awards and rates stated in the Schedule J
; Wred by the Tendcrer shall be tleie applicable o his tendes at the AdJmlcd Tcndcl Duc' ot (2):ubmlx a
%’f fic p&rnc Schedule complctcd by him to the same cf(uc« . S
1. Claslilcation of Labowx . Sheet Metal Worker :

(1:t Class) (Alr Conditioning | ~ = - R !
Industry) '

2. Title of Award Meral Industies

Award (Federal)

3. Weekly Hours

40 i * If the Weekly Award Wage l
: — : aleady has allowed for the
4. Weekly Award Wage ~ 65,90 ¢ : factors in lines 5 and 6
) . -

wd?

5. Weekly Air Conditioning Allowance ’ (7
Y ; - )
\

|
] - then line 7 '
&, Weckly Mulii-Sterey Building 4.50 ’ shall not bcvcomplcu:d 1'
! ' ' ‘
Allowance in respectof the relevam

1o e B
1, Sub-Tatal, being the addmnn of 70.40-«@ allowance ‘
Lines 4,5,6. ()
(2
7,
: ‘ - A - 1. .+ arepmesent the porcentage
8. Exaa paymeat of Annual L‘cave . \\y - - }:~.— rloading’ on pay for Annual \
axb . R o
+ 5 % of Line 7 @ , -
20.23

. Leave,
9 26"0_n % line 7 and 8 ' O

_fi Sick leave, Annual Leave and |
3 -+ Starttory Hdéllday Loading

s

b represenss the number of !
weeks Annual Leavs per year,

Q ; ) " X

i
{
I

' ﬁ i t# nrepresents the total number v
AV " of working days per year allowes
, ) 19, Sub-Total belng the addition of c\ £0.63 4 for statutery holidays, annual
B! 7.8, and 9 : /-\ b ) » leave and sick leave eatfticmen
- under the televant Award,
11,  Weenly Fares Allowance Q{ -
12, PayRoll Tax % of lines 10 and 1@62‘,’ 2.82 ‘Y, .
. - a
313, Wodker's Compensation % of line 10{?2/ 1.53
k .
14. loaded Weekly V. age belng the v
additlon of 1nes 10,11,12 and 13 8y.98
Y
Maiterlals Index a3 defired {n Sub Cisyre 2 (bY{yof Clauw: 5. 49 shall be = '

The Gioup Index Nurber for Brisbanc under the heading “NMechanfeal

Servicws Compunenus™ In Table 3, Mice Indexof Materiok wsed i Buildings B i
othes izn touwse Bullding (1ef.9,6)

.76 X (Latou fictor) =
YO (Literia) facue) &

[
w BN
[
<
jp
o
o
-
PN
~
%~

0! ) 'L}’TY, LD, o

§
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.
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= :cfLine 7

s

! %
e % linc Tang 8
“oel =0 42
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o

nouzl Leave per yearl,

b preprerens tre tonal numter

LT
.

LoeTaotal hetng tie addition ol Lanes
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e s-ahv \-." - At
3
-
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unde: the relevant Award,

- .3 and 9
Veeyly Fares Allowane
LT
_ e ‘/‘ .
Fryreil Ten ol lings 10 2n2 11
: 55
R o _Jt
o wernsr's Compenaation s of linc 10
R SO AR O S U SR T /T I S
AdLton el hmd 101,10 et 12
. i
N

P .t \ o
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Cieer T an S 4 skt be -
n
cow b v oy “Mechandcal

)
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LI

RLIC P FALL SONELITE - (neie H“"("I/HH"!PI"‘L)

(B) Engteresing Pimewar e latien ) SCHEpULE ©

Lot tnen . ool B ]

i |

©The Pates set forth fn this Schedule are the rates applicatds to the wlevant Awards stated therelnat .., L, ...(D.nc\“&

) any Award staed nthe Schiedule fs it applicable tothe Tenderer's tender o if there f5 any change In the rate ,“

“tated fn e Schivdule between the date stared above aid the A Hnsted Tender Date, the Tenderer shall (1) alter any

such ftem vo atfe cred (and fultial cveey such alreraniony, so that the Awards and rates stated o the Schedule mhnnucd '

by the Tepdeicrshiall be there applicalle to s teader at the Adfused Tendes Datey or (2) subnilt a separate
ﬁchedulc complcied by Mm to the same effect,

1 Claslficaticn of Labour . Plumber
8 Thle of Auvard : 8, T, A, (State) ' ; , |
- o 0 sepresents the total numbes of
- ' . 1 3 pe ar atl
3 Weckly Home _ , working days per year atlowed

50 . for Statutory Holidays and Annual
' v Leave undey the relevant Award,

l}' Weekly Avward Wage 38n, 20 “ 7
5 Extra paywent of Annual Leave O !
+ a;;b % of line 4 @? - |
NS
¢ A~ 4+ a represents the percentage
6. Hollday loading T @)/ “leading” on pay for Annual Leave,
n $
g o -n X lines 4 and 5 R, b represents the number of weeks
' \ “Annual Leave per year,
7 Sub-total, lincs 4,5 and 6 (%2 ?
: ”~ AN
g Weekly Allrwance {ar Fares and
Travelitng Time _ S
®  Weekly Award Waype means the
9

v
Z¥4h ol linzs 7 and 8 2 - ‘ Disabllities (on-site) Allowanee,
. Sick Leave Payment and Western
* Allowance, as applicable,

VH
1\
A9

- { Vo
Pay Roll Tax ) Q?’i) % ordinary wage plus Tool Allewance,
IS,
%

10 Waorker's Com pﬁnsau

‘_.86 ol Hinc 1 é. 56 ’ / ) ‘ R o
. L 2 : ! . ‘
11 Loaded Wrekly Wage - - L e e el .
TotaTof lincs T,8,% and 1n 92,71 o el e

ot
.

Materijal s__}_ndp;/.;_n'sm defined_in Sub.Clannn 2 (b)) (1 i )Of Clamc 25 shell .be .3

— s g

© * 0 ¢ 0 0 v @ LB R R A L L B L T f e o e e e b e
.

“Mochanical Services Components™ in Table 3, Price

@ 0 © 6 © & ¢ b 0 0 & O 6 b @ & ¥ 4 ¢ & 4 .24 ® w I 6 6 8 s @ &4 O & ¢ O 8 I OO o 4 @

The Group Index Nunmber for Brichane under the heading t

lw]rw, r)f rrnr-rinls‘. u'*ml in l'l‘lldinq. r than.

e e . . DRI

Houre ﬂualfllnq “rertal il . i

///

/1’
> YOI

ks / . '
oo ............./..-./..“.\.....Sagnanxre of Tender:r
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; cva otney belsg Vet e LT '-.’ﬂ:"il:.ti;:'.,,’S..e(t Yatal, Febrica I;,on Tputallation -
4 5:.zct Fetal vy (Firet Clasv) - Metel Indueiries ,«urd (At.'df;"‘dl) '

nd Tall we h ve ,df r tie

Inc 1‘*tun.

ted on the

-ull o

pusshlly ag,/ ~

S S mveray oo
A»‘Q & g o ede s LA
/
e - o ol
I:faccd Taekly Wage Zelede X 3 ‘“'?3
oaded Weekly wage hel.s. S ) . -
= : Lorker 3254 .94 D .
2353.73
LE
Vege)
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t1is \ )
. 1/
MIZI‘:ZC‘“" (‘,UJTZCSL-'-‘T“) "”‘Y
PTHERTONS (QLBY 7Y, LTy
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“ TELEP)IONE 47 1320,
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BLOCK 7 .. ROYAL BRISBANE HOSPITAL:

PROGRAMME OF WORK:

The provisions regarding Programme of Work contained in Clause
A.22 of the Specification shall be varied by the additional
requirements set out hereafter, which shall take precedence
over the existing provisions,

The Contractor shall have prepared a network showing the
intended progress of the workYand shall provide therefrom a
computer print-out which contains time, sequence, critical
path and any other information necessary rovide a fully
detailed critical path programme for comp ion of the works

within the Contract Time,

The programme shall provide necessary c;:; for decision making
and approvals to be obtained and shafD,3m all respects be a /
realistic working document,

The Contractor shall work to the amme and secure that 7
all Sub-Conrractors and Supplie d likewise,

&

The. programme shall be availa o all concerned in the
admninistration and executi o 12 works of the contract. 4

When required and so directéd by the Architects, which is

anticipated to be apprpoximately monthly intervals, the
Contractor shall pre <§§§%;1 necessary data and have the
programmne re-run by /Computer and up-dated to the current

situation. Any re 1 of programmne resulting shall be
given effect to a nce,

Applications fo tensions of time under Clause 3% of the
General Conditions Contract (and amendmnents thereto) shall
be supported by data based on the current network analysis
and computer print-out which demonstrate how the contract
completion date is affected.

A Provisional Amount of #32,500,00 shall be provided to meet /

the cost of computer services required in the provision of
the programme and subsequent up-dating as directed.

L
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BLOCK 7 .. ROYAL R ISHANE HOSPITALY

TIME FOR COMPLETION AND DAMAGES FOR DELAY:

Time for Completion and Damages for Delay as set out in
Clause A.8 of the Specification and Clauses 36 and 37 of the
General Conditions a-d also in the Appendix to the Conditions
shall be varied as hereinafter set out and in the event of
conflicting provisions, this document shall prevail,

Limits to sums expended in given tLime periods are now withdrawn.

Dates for Progressive Completion and handover shall be as set
out in Variation Order No.42 (issued 4th Tebruary 1976) and are

as follows:- <:2;9
i) 30th June, 1977:

Part Lower Ground Floor (includ eception and
P.A.B.X.) A (part only), B, C H,T,J,K,N,O:

¥,
ii) 30th September, 1977 @’
Balance Lower Ground Floor alance), D,L,M;

iii) 3lst March, 197~>:
Renovations to [Hlock 7

2

Liquidated Damages for tah

re~—to complete the parts of the
Cointract by the due dat At

o1t above sn1all be as follows:-

i) 30rh lune, 107 $7,000.,00 v

11) 340uh Septemhdd, LGV &2,500.00

-

&

F

iii) 31st Mare! 590,00

£

I'n each casa :he
ciirereot” until the
completed.

Boints soateqd are for each week or part
tole of each part of the Contract is
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BLOCK 7 .o ROYAL BRIUISHANE HOSPTTAL
EXTENSTON OF TIMIE:

The provisions relating to Extension of Time as set out in Clause 38

" of the General Conditions of Contract shall be varied as follows:~

(1) Sub-Clause (3) of Clause 38 of the Conditions shall no
longer apply;

(2) The following extract from Clause 34 of the N.P.,W.C., Edition 1
Conditions of Contract shall apply and shall override the
original Conditions in the event of conflict:-

}
33.0 PROGRESS AND SUSPENSION OF THE WORKS

J4.1 Rate of Progress

34.2 Suspension by Architect
V/here the suspension of the works or any part of the wor necessary -

(a) because of an act, default or omission of -

alebnsultant orag  of the Principal, or

(1) the Prncipal or an employee or prg
(ii) the Contractor or an empioyeagra of the Contractor; or
(ili} a sub<contractor or an empioyedQragent of that subcontractcr, or
(b) for the prorztion or safety cf -

(i) theemglsyeescragents s

(i) theexezuted work or ahy Gar: of the executed wark, or

(i) the putlic or ang~property,
the Architect may order the Coflracter™o susp2nd the progress of the works or any part of the works specified
s as the

in the order for such time or rchitest may think fit,

consu.tants or agents
Wwotks ot any part of

34.3 Suspension by Contractor

Should the Centractor 4’ suspend the progress of the works or any part of the works he shall in wrniting
noty the Architect ab 4am the reasons for the suspension. The Architect shall thereupon, if he thinks it

necessary or reasonable soN>do, grant permission for a suspension of the warks or any part of the works for
such time or times as he may think fit.

344 Recommencement of Work

The Architect shall, when the reason for any suspension no longer exists, direct the Contractor to recommence
work on the works or on the relevant part of the works and the Contractor shall comply with the direction
promptly.

34.5 Cost of Suspemsion

© The extracost, if any, of completing thewocks incurred by the Contractor by reason of any suspension unler
subclause 349.2 or subclase 34.3 shall be borne and paid for by the Contractor provided however thatif the
suspension s due to an act, default oc omission of the Principal or an employee, professional consultant or
agent of the Pnncipal the Contractor shall be entitled to payment of the amount of any extra cost of completing
the works incurred by him that is attnbutable to such an act, default or omission.

3.6 Effect of Suspension

The suspeasion of the pcogress of the works or any part of the woarks under this clause shall not affect the
obligition of the Contrastor tocomplete the works within the penod or by the date stated in the Appendix
heroty with eeferene to subclagse 35 2 or within any extended ume allowed by the Architect pursuant to

subciaune 394
,«4? Ty,
v .
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