
DEPARTMENT OF W 
100 GEORGE STREET, 
BRISBANE_ QUEENSLA 

SR51173/1 

ITEM :4297 

ACCESS : 30 
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DEPARTMENT OF WORKS, QUEENSLAND 
EXECUTIVE BUILDING, 100 GEORGE STREET, BRISBANE 

POSTAL ADDRESS: G.P.O. BOX 2457, BRISBANE 4001 
TELEPHONE: 224 0515 TELEX: QWORKBN AA 41506 

IN REPLY PLEASE GIVE OUR REFERENCE: 

REFERENCE: 

REFER TO: 

DATE: 12th December, '1977• 

Dear sir, 

Re: ~,I,D INSTITUTE OF MEDICAL RESEARCH 
AIR CONDITIONING & MECHAIVICAI~ SERVICES 

Enclosed herewith is one (1) copy of Hddendum 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. 

~~lease acknowledge receipt of this Addendum by returning the 
enclosed duplicate letter with signature and date. 

Yours faithfully, 

~ ~; ~~~ 
DIRECTOR ()F WORKS  
AND U1~1DER .?~ECRETARY. 

~~ .~y.  
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PLACE: 	
ROY~:L BRISBAP~. HOSPI~J'AL 

BUILBIi1G: 	  
~Lr:EI`JSIA>4~J IiSaTITi1'I'E OF P~i~1DICAL RESEARCH 

G~ORF: 	
AIP, CONDITIONING AiUIi b1EC%iAI~JICA:,, S~{;RVICE;~ 

~ 	 ~ 	 ADDE3V'DU^~I N0. 1 
i 

ADD to Clause Lao - (Arran~ernent of Microscope Cooling Unit Piping) -  

the following :- 

Within the ruin 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 media, 

(ii) Pressure tappings on the inlet side of the filter body (f or. 
test purposes. 

(iii} Red lined pressure gauges on the outlet side of the filter 
body (to indicate the need to chancre the filter media). 

Water fi~_ters shall be special~.y se1_ected to suit the media they work 
in and filter bodies shall be of the in-line type with chrome plai.;ed 
f in~ish 

The performance shaJ.l be as stated below :- 

Mains Cold '~^dater 

Filtration 	 30 Microns 

Capacity 	 m 3 litres/minute 

Pressure drop 	 21 kPa 

Microscope Cooling ~~°dater 

Filtration 	 6 Microns 

Capacity 	 3 litres/minute 

Pressure drop 	 21 k.Pa 

Firm 	  

Address 	  

signature, 	  

Date 	  

Fitness 	  

277 
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Signature of Quoter: 

41i.t:ness:. • • 

• O ' r • • O O 

,e'er a o~• e m o.s 

} 

 

J_~I~r7.A,~~ L.~.i ~i~l.l 1~~7 	1J Tl l~~JVl~l 

. 	~.~ ~7 C' v :i 7:' G c i, 01.' O f C r31'l i; r ~). C % U- y  
Le.~~;oa-r~;~n~,lt oz WcJ~I~:;, 
}~~;:eCtl."~: ~..`~e 't~U.'1ld.ir;~~ s 

13}Z1SI31!T~TI'P 	~I-0OOn 

VV rll~rl.~ ,̀iV iQfll! '- IYTI%1~11T~.J.,~`~~~ cll,U^•~L!.'~i~J~?~.,F'{Vm m~/ ~iV ~T~ll~i'~! ..~ ~,...,~.,_.~.~. 	
CC%i~'I:~Zl1C'f 	

n 780/77 Accompanya.n~ SPECIf+'I:;i1'1j1Ui~d rJn• 	ebP •q ..e•gPe•en~gr• 

S~,r_ , 

/We 	®® CARRIER AIR P CONDITIONING PTY w LIf~1TTED4 e  • , , q P • • • P • 

do hereby c~uate to }~ei~form as a I'Zon^ir«~;ed ~ub~~Corit.rac•-;;,~:~ 
the ~°IO~:Cks Tor 	~r~e;4 GUNDI'i'IU1def.1~G •1J'dJ)•  I~Ie~;H et1~:1CAI,w 

 oLiZ1~'ICLS
P 
 TP;~'~T.1L,L.~'l~Oa~T 

r O P b 0•• 0. 0 9 e e 0 b e 0 0 P• e p g O P 0 w O e O q e n e 0 0 f•~ P O• m p• e q••• G. • C P• O e 

U 
 S1LV 1t!_W

• 
 Ul~.l_~13:o~~

q 

 ^1~5~.~T J.ItiJo n o ~UJ~J~~1~~ `1_01`17 ~

q 

 11p.J.A'1. 1RJ ei ~~

m 

 ~1e 1'll~~l%~`l l~~

o 

 l~l:, ~P y~~~Ll 

a~;reeab:ly to the }'lun.s acid Spccif~.cation and subject to 

the Condz.tions of Quo~t;in€; a.rid Suecz.<~xl Conditions of Sub~- 
CUrltraCt at~: clC}led hereto, f OY' ti"le SULI Of 	o• e P• o • m o o e P o w 4 

4 0 0 4 e. 4 eTN~ ~, ~4" •~~~HTPTKCU~gNp~. ~~GNT P~N~NDR~R A~4 PTNd~3tiYn EgUR PO~~ARS ~CNLY• 

O e m• P e 0 0 0 0 U e e 4 0 m A O P G g b O e e v• e e• w• b m 4 P••• q• o• O e ~m m e' ♦ 0 4 P m• 4 D Y 

~1'otal amount of Quataf;ion ;~ 	•'8"g96"lC4~P00'e e m b •• q ••e••e 4 • g R.. 

and to comrrerac.e the ~,~orlc wit}yin (14 days v.nless other_t'r.i.:,e 
.S't c~.t ed) r P o b e e r o e o 0 0• e 4 0 0 0 0 0 o P b 4 e o• o m o a~ o•• w o s o e • P e o •• m o p 4 

and corrrr)lete the sane in accor~d.a.nce ~v}.t;h the building 

Contract time stated herein• 

~'hc number o.f. 	/our 'w'orkers' Compensa~ion r~oa.~.c~~ 
~ ~ 	e 4 ~ At~88384 e • e e e and the premiuru ha~~~~lc'df~-T°~~ bEC;I1 j7a:~C~ 

for the current yearP 

{(~ 	

da;~ o_f A DECE~IBER®P D D  l
'`
a ®77 

V-lr ~iA~~n 	~~ 	~ 	 ~ ~. 	 ~ 	~~:i~JSXli ì I'N~ 
~' 	 .. 

Note: When 'the Quo"anon is ;.n the name of a f:;.rm, fihe 
names in ~ ~`u ~.1. of e~rcrl member and their. and each 
of their r~;~~~ eCti~Ie addresses roust be ga.ven 

o e o o e o e o e e e e n e e o o e•~ e e e o o a o o e s e g e c e••• o o a m e o e o o e s• o c o o a o• 

Datrd this I~bIN~~L~.CNT~ e • <. 	 

(Con~,itian h, ~ 
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CABLES: "MANUWETHER" BRISBANE 
TELEPHONE: 391-4011* 

.~'~~'" ~ 

MEMBER ' 
AIR CONDITIJNINO 

FEbERATION 
OF 

QUEENSLAND 

PJeese address 
all correspondence 
10 The Manager. 

Our Ref. 

Your Ref. 

Ca~~le~ Air Conditioning Pty. Limited 
(INCORPORATED IN NEW SOUTH WALES) 

2 8 A N N.E R'L E Y R O A D, W p O L L 0 p N G A B 6 A g U E E N S L A N D, 4 1 0 2 

HEAD .OFFICE: SEVEN HILLS ROAD, SEVEN HILLS, N.S,W, 

DKS:JBH 	78B-014 
Spec. No. P780~77 
	

19th December, 1977 

BRANCHES AT 
MELBOURNE 
ADELAIDE 
SEVEN Ii1LLS 
SYDNEY 
PORT MORESBY 
DARWIN 

The Director of Contracts, 
Department of Works, 
Executive Building, 
100 George Street, 
BRISBANE .... ......... e <_. <_<4000. 

Dear Sir, 

Subject Tender for Specification No>_ P780f77. 

Thank you for your invitation to tender for the supply, installation, 
testing and maintenance of Air Conditioning, Mechanical Ventilation 
& Services for the proposed Election Microscope Rooms and the Standby 
Generator Room of the Queensland Institute of Medical Research 
Building at the Royal Brisbane Hospital 

This tender is generally in accordance with your Specification No< 
P780~77 and accompanying Drawing Nos. P6849 to 51 inclusive. 

The equipment involved is more fully described in the Schedule of 
Technical Data attached. 

WORK BY .OTHERS. 

The contents of Clause 3>00 on Page 1 of the~Specification are noted, 
and no allowance has been made in our tender for the stated work 
which will be carried out by others at no cost to the Air Conditioning 
Contractor. 

RELATIOI~SHTP TO BUTLDER. 

It is agreed that our Company become a Nominated Sub-Contractor to 
the Main Contractor, whose name is unknown at the dad 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 ~bmitted subject to adjustment. 
A completed Schedule 'R' form based on 9141.20 per week is attached. 

..~2 

AIR CONDITIONING 	 HEA T!tv~G "' F R I r,, r. r n 
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Dept. of Works 
	

2 
	

19th December,, 1977 

`~'~ TIME FOR COMPLETION,&.LIQUIDATES DAMAGES,. 

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 ~edule 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 reasonable period was available betwen 
the acceptance date of our tender and the required completion date and 
subject to equipment and material availability during, the fabrication 
and erection periods. 

It is also agreed that Liquidated Damages be passed on to us, if three 
form part of the agreement with the Main Contractor, and in the event 
of our failure to complete the work within the agreed time, provided 
also that delays, if any, are caused solely and directly by us, and 
,not for reasons beyond our control, and that equivalent damages are 
also applied to the. Main Contractor in the first place. 

CONDITIONS OF CONTRACT AND TERMS OF PAYMENT. 

Except as varied herein, we accept 'the specified Conditions of Contract 
and Terms of Payment in lieu of all clauses shown on the rear of our 
quotation form. 

However, we would prefer to be paid one hundred percent of progeess 
payments, and in lieu of any retention, monies, would submit an 
irrevocable Banker's Guarantee for the amount of the specified . 
retention fund. This guarantee would be in favour of either the 
Principal or Head Contractor and would remain in force until the 
end of the warranty period, so that full payment of the contract sum 
can be made to us at the- date of practical completion. We also elect 
to provide a similar Banker's Guarantee in lieu of any security 
deposit that may be required., 

OVERTIME o 

Allowance is made for all work to be carried out only during normal 
working hours. Should additional overtime be specifically requested, 
other than that worked by the Air Conditioning Cont~tor of his own 
accord, then the extra expense for this overtime shall be paid for 
by the party requesting it. 

CONCLUSION. 

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

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

Yours faithfully, 
CARRIER A 	CONr,ITTONING PTY LIMITEQ. 

D. 
Sales Manager. - Contracting fli_~, .si.on. 	~S ~~@-~~~,1~ ~~ ~~, I)~~~ ~d ~l 
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NOTES_ON SPECIFICATION.. 

1. When the Air Conditioning & Ventilation Services to be installed 
iri 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 worl~manship 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 
awarded the Contract, and before accepting any responsibility for 
performance of the overall system. 

2. We will connect to the existing 1" valves at the end of the 
supply and return chilled water headers in the plant room and 
provide new spare 1" valves. This will avoid inconvenience to 
staff and animal rooms which would occur if the plant was shut 
down and the system drained so that the connections.could be 
made as indicated on the drawings. 

3. We have not allowed for a cFilled water trough~n the dark room. 
We understand that this is provided by the builders. 

4. We have allowed a I~agnahelix filtrometer onthe air conditioning 
unit filter. 

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

s 
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TELEX: AA42181 
TELEPHONE: 391-4011* 

Manager 

MEMnLii 
AIR CONDITIONING ANO 

MECIfANICALCONTRACTORS 
FEDERATION 

OF 
. OUEENSLANO 

BRANCHES AT 
MELBOURNE 

Ca~~iej~ Air ~'onditionin~ 1'ty. Limited SEVENIHILLS 
SYDNEY 
PORT MORESBY 
DARWIN 

20 ANNERLF.Y ROAD, WOOLL00 NGAOOA, QUEENSLAND, 1102 	 PERTH 
CANBERRA 
TOWNSVILLE 

DKS:JBH 	 Estimate No. 788-014 

(INCURPORA7ED IN NEW SOUTH WALES) 

HEAD OFFICE: SEVEN HILLS ROAD, SEVEN HILLS, N.S,W. 

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

Q'ld Institute of I'~Iecidal Research 
Royal  Brisbane _Hospital. 

QUOTATION  19th December, 1977 

Subject to the Conditions printed an back hereof, unless specifically stated to the contrary, 

and in accordance with the accompanying specification. 

For the supply, installation, testing and maintenance 
of Air Conditioning, f~echanical Ventilation &Services 
for the proposed Election f~icroscope Rooms and the Standby 
Generator Room of the Queensland Institute of Medical 
Research Building at the Royal Brisbane Hospital, 
generally in accordance with Spec. No. P780~77, 
accompanying Drawings and as per the attached proposal 	 

 

38~ 834'.00 

  

PRICE NETT EXCLUDING SALES TAX. 

Carrier Air Cond' 'onin:, ~'ty. Limited 
Subject to confirmation 

.before acceptance of order 	 per 

A Ira r,nNnlTlnnllhlr, 	 11 P A T I N f; 	 n G~ rt 1 ~` r ~~ T ~ r1 1 
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• • • • • • • • 

o e • • a • • • 

 

• s••••• o e• o e a o e o e o•••• a o 

.••••a•• 	.•q••••••.••••.•a•.a•• 

Signature •®® 

Dane e o o• e•••• e••• v e o o c o 

.:c... 	.~ 
S~'}J'CI}.~ TC;1`I'LON~ 

AI'PEt~TD_7):,__  (~~?J~-C~~;'v'~:'I~ACT) 

Tr~is Appendix forrns p~~.rt cf the Specif. icationa 
PLACE e 	RoYAI, T~~.ISBtti.Tvla H(U}'7T~iL 	• . • . 	. ® • p e 	. e • • • • u • o a. e e • • • • • • • w • • • • 	 e 	• o e • a 

BUILDING : GUF~'~]SL1+TvrD zT1ST17.'itTE •OP t-,~~L'ICA.L RESE~'1RCH• a , ®.. ® . 
o a • e e • • 	• • • • • 	• u~• • • e • • 	 e 	• a • a • • e • 

WOhK : 	, • ®alli•  COTuDITIOiIIP.G l~'1D•I~CH ~~Id_T.CAL •SERV:tC~;S•  INSTALLA'1.alON a ®®• • •a • ., •.••. .. ..•. • 	a• 	a 

e e e o v•• o• 

1 ® 	WARRI~NTY  

Works for_ w:~ich 
a warranty is 
rewired 
~•I®MaTi• ~~ Air Condit-~  

Warranty 
~.~ 'c'onths 	 5 

Period of 	Percentage of Sub-Contraci~ 
ti•larranty 	value as sccurit~~ for. 

l Q 	  b .~ a. e• d• J• 

ionin~ and Meciia;iical 
®••®••.•••••a••a• 

Servi~~es Installation 
o o• o a o•• e m• m•••• 

Reference also to C1.ause S'15 of Special Conditions of 
Contract (Build:in.g) • 

2• The Sub-Contractor_ is to carry out the following works:- 

(a) A Serva_ce Visit every ••off••• months (Clause 

(b) A Filter Cleaning Service every •••3•••• months, 

3 ® 	The Sub-Contr. actor_ to provide skilled operators for '® ?~?? • 
days {Clause 	)e 

Sub-Contractor to complete:- 

4. S~r~vzcL  vTSz~~~s  
(a) The sum of ~  ~~~®~  has been alloh~ed in the To cal 

Quotation Price for the above- Services as fol7_ou;s: 

Item 	 Cost ner 	No • of 	~.'otal Cor,t s 	
Service 	Services of :~~~<u~..,....__~ 

(i) Service 	 ~.-~- ~ 
Visits 	~ 	 ~••~••••••• 

(ii) Filter 
Cleaning 	~ 	  

Sum as allowed in Total Quotation Price `~ ,~~Q 

(b) Zf Service Visits are not. to kie uradertalcen direc~cly by 
the Sub--Contractor, the name and. addr'es~~ of tti:: 
nominated 7_ocal representative of the Sub-Contractor 
is to be stated hereunder: 

dame 	•®.®®®• 

Address ®.. ~.. • 

e • ® • • e. o • • o • • • • e • • • • o e • • 

0 0 0 • o e • • • o • • o • • • • • • • o • e 

• • ® m ® • m e • • • • o • • o o • • • • • o • • • o o 	- 

~~~x3SER A1~i COiYDlTIOPIII~G PTY, LIMITED 
r 	• o • • • • • • o V o • • • o o • • • 6 • o a e e • 

l~ddre s s26 Ann~rlcy Rd.~ Woolloong~ bba,eQ. 4lOZ. • • 

)• 

~~ 

®•®~.••• 

.®®~"•e• 

WitneSS 

~. -~ SC• ~ >• rye 
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Gods and 1~Jorlt by 
Materials Contractor 

Queensland: 

(a) Brisbane Statis- 
tical Division 	~ 

(b) Outside Brisbane 
Statistical 
Division 

~~ 9 77 

Arly place in Australia 
• outside C~ueens7and 

i~V / ~i LJ ~r 

Anyplace outside 
Aus-i;ralia• ~ ~~~0 $~ 	 ~ 	~~• ~ 

o ~• a o• c• e e 

SCh1sD?ILL T 

'1'ha.s Schedule forms part of the Specification 

RO~CAL 13i~J:Si3t1IIl~ HUSTI~'['!~L 
. e o• ®• •• e• e e o• o 0 o e o e m c o. c• o e. o e o. s•• e• e e o e••• O 	8 • O • 

BTJT.LI~ZNG  : 	~~I`'N®LAPID :LioS~1:7"p1 ei~c  0 ~I~.IoI~ C~.L III±; ~lao'~~.CH ®m .. ®. • ..... o  . , 

WORK: 	, , , ~; ~~ CONDI®TIO?d1ItG• /~i'd1~ 1~I~:CHAP~I~CAl~ `~`l;.[IVICkIS IIdSTALLA`1'IOPd ~ • ~ • . 

Schedule of amounts allocaed .for labour and materials. 

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

Quotation Price . e 	~ ~~~ ~ff- 

Firm e GARRI~'R•  m~l1i • rO~~IT~O~o'~P~G •  ~'Tl'.• •~.I MITF.A.  

Address 	• , 26 Ann~~loy Itd, SVoolloonga~bbs, Q. 4100  

Date 	 ~  ~.~,F~ ~~%~... e . e ... . 

PI,ACL  ; 
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PI~ACE~  : 	. 

BUILDITIG  
I 

WORD.: 	+ e • . . • e P • F o • . • e P , 

•• s e r• e e e'• +• o e ♦ o• o o e w e e o e e e a•••••• 	•• r• e e•• ♦ o 0 0•• 
RUYAL BT.iISBlitdE HOSP1'('A1a 

C~UI,EId~~I~_,~?dll I11STI'.I'UTt., OT' ? ~~~;DTCAL RESE~~tCH 
o• e 0 0 • F f A P O O• P• 0 0 e o•• 0 0 0••• P s ♦ O• 0•••••• w•• 	•• e 

AIR COIdL~I`1~OI~III~~G ~'~1.J1) I•'1tiCIIAPdICAI~ SERVICIsS IN~~TALLAZ~ON 

0 o a e e• e o o• e ♦ a e m o o e s o e• e• o e o o e• s o s 

~ ~~~ o~ 
•• P• s 0• O e 9 0• e D e• O m O •' • 4 m 0 6 0 O •••••. 

    

o e a e a e s e o o a e e e • O s 0 0 0 0 e••• e•• P••~• • q•• 

Sr,Ir~r~;T~I_?r.,1 	,~Ir. 

Th.i.s Sclledul.c f'or.;~is nar.t of t;?~e S~ci{':i_cr~t:i_on 

NAMES 0~~'  SU i3 SI1B-CO~~ rrRl C l'OR S  

E.lE;ctrical Installation:. 

Ductwo~~k Installation: 

Insulation Installation: 

Pipework Installation: 

Acoustics Ins~f;allat:i_on: 

Equipment Suppliers
,/
- 

o• o e o o e• e o s o o •'e e m• o e s e o e• e e o m• e o e.• s e o e•• e a e  o e e o o•• o m••• e• o o e 

o s e j o~ P o 0 o e e o O~

,/  

o e o m o a m o o a m• o,o o• o e o o e o 0 0. a• e o• s o o• m e•• e e e.• o e s+• o 

e• o e s• e o n o a e e e P o o e• o e a o e•• P o a o••• o a e P o 0 0• m o e• o o e e e• o 0 o e e e• ~• e 

~,~i ~ ~ F  
Q M ~ ~-~ ~= 

t~iN D Vic ~ M/4- y . 
Note: If Schedule ITI is not completed and supplied 

Vrith the Quotation, the Quotation may be reject~;d. 

f,`;j~~;r °- 'R f~I(1 ?~I"TIs~;TI~~~t~~;a PT`', l.~~l~~~l 
Fi rrn • 	•• e e e e o e• O• e•• E 6•••• 6 e ® e• ♦•• P O s• 

~J ~~,~~in.-rlo~ r,l 	~',Pr~.rll'?71,~~41_,~'~a ~, /ir~[`~, 
Addr. ess :~ 

•• 6 o e o• J e 's 	•, o 0 0 	o••• o e e• o e• a 

Si~natu.re 	o 0 0 ~•~=.~ ,~. ~-~ ~~ 	o o • • m~e ...• e • . 
~ ~ ~ 

Date : 	. • • . • .. • • .~• e • ~: •~•'6d'{ ~OSi~%.!• e . . . . • • a a 

Witness: 
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Si_gnatur. e  :. 

T + ~-- 
1) cl tie : 

.®..® 

  

1 ~ DEG i~~//1 
 

o ~ • _ e e • e 'c . 	e 	~n'TJ 

>CHL;DULE IV 

This-  tichedul:o  t:orM 	:.art of i:'t:e ~~peci.f'_i~~,=~ti_on.  .~. 

PLACE  : 	ROYP.I, BRISB~li1L HC~I'ITdL 

BUILDING: 

WORK: 	 

 

QLTI;L:PdSIa.:~1VD 1P15'I<I2'U'IE OI' i~'1liJiIC~ll:, 1t;:.SEtAftCH 

 

A:[R COI1JjITIuidI.P•iG A.I~1D i~~~,CII~'~dIC~.L .°1EJ~ijICES INSTALLA'1`10i1 

  

PR1C1T?G SCHuDU~,Is 
(Refer to .Extent of 41ork f'or ~~ail Dc;scriptioia) 

'f ® Supply and i.nstal.la.tion of A/C Systems 

hume Cupboard 

3~ 	„ 
	 n Stairwell Press. 

2~ ~; 
n ,r 	n 

~. 	® .~s 508 . 
• a 	~ 	e 

.< 

~ , ®..~~ 9 ~~. . 

n 

5 	„ . 

6 	" 
7 	la 
C 

~m 
9. 

Maintenance 

„ 	 it Herz. Room Vent . 	~ ... , :~~ /Z4t- 

P~Iechariics.l Services ~ 	?~,lOS  

9, 	 n ~ Co.mpressed Air 	5....~9~'`~. 

Electrical. Work 	~<....~~"~~ 
Pdl,c . Cool ink Unit 	~. , .. 	~ ,S;©3. . 
Dark Rm. Chilled Water ~.,~~~'~~ . <.. 

for twelve (12) months - 	 ~ a~rrf~co  p  e¢~° ;r,~-. 

19 

Ib 

11 	 N 

Service Costs as per Appendix - 

Quotation Price  $~~~~,~~: , 

Reference  -- 1`?ai.ntenancelcervice  : - 

NOTE 1. 	If regular. service has not been carried out 
and. a clearance has not been presented to and 
signed by the Officer i.n charge of the Buiidinc, 
then the Department reserves the right to deduct 
such costs from the security for the performance 
of the Warranty. 

NOTE 2~ 	The Security of 5°o vrill only be considered for 
o release upon certification that all servi.cej 

maintenance has been performed. 

NOTE ~® 	If Schedule IV is ,not completed and supplied 
wa.th the quotation,. the quotation may be 
x°ejected o 

Address: 	.........: A" ~' ~ .... 	~ 

kJitn.ess  : 

NiE. -- SC. m 5Q75. 
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.Signature of Tenderer 

r 

RIS[: AIdD Ef•,1..L SCFi['DULE  - .n,i:CliaNlcAL~ELf:Ci(2Ii.~11, 	SCIiI~T~ULt: . ~R 

(d} Air Gonditioning Irutallrtion 

`Fhe Rates set forth in this Schedule are the rates applicablr.; to the relevant P,,~ards stated therein at ~-~:•.~, 7.7(Date) 
It any Award stated in the: Schedule is  nor a}'~plicable to the Tenderer 's tcndrr or if there is any change'. in the 
4~iSCe stated in the Schcdttle between the date: stated above and the Adjusted 'Tcnder Datc, rite Tenderer shall (1) alter 
any such item so affected (and initial every stu:h alteration), so that the t,wards and rates stated in the Schedule 
submitted by the Tenderer shall be those applicable ro his tender at the Adjusted Tcnder Date; or (2) submit a 
r~}a~~rate Sch~:dulc eompletcd by him to the same effect, 

Y. Gl~ssificaMon of Labour 
• 

Sheet Meeai ~✓orker 
(1st Class)(Alr Couditionu;g 

Industry ) 

"'~ Title ai AFeaed Metal lndusrries 
Award (federal) 

3, weekly Hours ,~1L-O 

~,,, Weekly Award Wage ~' ~ ~ ~_, ~r© 

-~ 

Si, Weckiy Air Conditioning Allowance ~~ . 

€3, Wcelay Multi®Storey building 
Allowance ' 

7• Sub~Total, b;,ing the addition of 
Lines 4,.5, 6, 

~ r  ~-.~ 	~ ~ 

$, 

~ 

E~;-tra }>ayr~.nt of flnnual Leave 
a 

~~ 52b % of Line 7 

,.,<, 
"~ 

n 

~~ 

x line 7 and 8 
26o v  n 

#~ Sick L~xve, Annual Leave and 
Statutory Holiday- Loading 

l0e  Sub°Total befog rho addition of Lines 
7, 8, and 9 -" 

~ ~ ~ 	~, 

11,  Weekly Fares Allowance "~J, ~ 

12,  Pay Roll Tax % of lines 10 and 11 ( ~'~ 

13•  ijdorker's Compcnsatfon %,of line 10 ~ `~ 

1~, Lor{dod We.elcly Wage being the 

addition of lines 10, 11, 12 and 13 ~~~~ 
	

1 

If the Weekly Award W~.ge 
already has allowed for the 
factors in lines S and G 

then line 7 
shall not be completed 
in respect of the relevant 
a l lo>•r a nc e 

+ a represents the percenta~c 
'loading' on pay for Annual 
Leave, 

b represents the number of 
weeks Annual Leave }h.r year. 

## n represents the total number 
of working days p~.r year allo~,red 
for statutory holidays, annul 
leave and sick leave er,titiement 
under the relevant Award. 

I~xtcrials  Index as defined in Sub Clause 2 (b~ti1 of C1Rti,c  S, ~9 shall be  

The Group Index Numbc;r for Dr;bane under the heading "Mechanical 
Services Components" in Table 3, Prig Index of Materials rued in buildings 
etthr:r tl;an liause Buildinn (ref. 9, 61 

3: (Labbur factor) = 	35 
Y (1J:atGrial factor) = 	55 

Cd1, 78 
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RAY.AL BRISBANE HOSPITAL 

QUEENSLAND INSTITUTE OF MEDICAL RESEARCH 

AIR COIdDITI0N2NG AND MECHr'NIC:~L SERVICES IPISTALLATION 

SPECIFICATION N0. P730/7rl 

IvQ`,~iCH TO PROSPECTIVE QUOTI;RS 

A11 enquires should•be directed t 

Telephone 2?1r,--500 

ALL QUOTA`rIONS SHOULD BE FORWART:CD'TO 

The Di.r. ector of Contrs:cts, • 
'.7rpartmont of ~rlorks, 
Executive Building, 	 .~ 

100 George Straet,• 
BRISBANE  .... Q. L,.000 
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I N D E X 

PLACE 

BUILDIri G 

h'ORK 

ROYAL BRISBANE IiOSPI'PAL 

QUEENSLAND I1dSTITUTF. OF MET3ICA.L RESEARCH 

AIR COidDITI01dII~TG A1'VD I~CHANICAL SERVICES INSTALLATION 

  

Clause 
No. 	Title 	 Pale No.  

SI~.0 TI OId 1  

1.0 	C;ENL•'RAL 
2.0 	EXTEIJT 
3.0 	FORK BY OTHERS 

4.0 	IRA',~INGS 
5.0 	STxIdDARDS 
6.0 	ARRAIdGLT~;NT 

'1.0 	ARRANGEMEI~TT OI+' FUI~ CUPBOARD 
S.0 	ARKANC~MENT OF STAIR4~~LL, 

PRESSURISATION SYSTEM 
9.0 	ARRAIJGr;ErTT STAND-BY GF~dERATOR ROOri 

VENTILATION SY'3TEM 

1U.0 ARRANGEMENT OF MECHANICAL SERVICES 	9. 
11.0 ARRANGE?w~rlT OF COI~~PRESSED AIP. SYSTEM 	9. 
12. G ARRANGEMENT OF MODIFICATIONS TO EXISTING 

AIR CONDITIOIdING SjJITCI3B0ARDS 	~ 	9. - 11 , 

13.0 ARRANGEr1EIdT HYGROSCOPE COOLING UNIT 
PIPING 	 11. 

14.0 ARRANGE1~,IdT OF DARK ROOM WATER CHILLING 
AND MIXING 5YSTEMS 	 11. - 12. 

15.0 SCI~;DIJLI~ OF RESIGN COId1ICTI0NS AND 
CAPACITIES 	 12. - 13 • 

16.0 IPISTALLATIOrJ GUARANTEE 	 13. 
17.0 kDNSTI~IdTS AIdD SE~TIPJGS 	 13. 
15.0 TEF'ECTS LIABILITY AND MAINT~_1dAIdCE 

AND SERVICE 	 13. 

19.0 EX.~'1NIINATIOId AND TESTING 	 13. 
20.0 OPERATIIJG INSTRUCTIOPIS 	 13. 
21.0 DUCT'rJORK, AIR OUTLETS, INTAKES, C~ILLES i3. - 14. 

22.0 COrIDITIONx;P.S AND ASSOCIATED EQU1PMf;IdT 	14. - 17. 
23.0 WATER CIRCULAi'ION AIdD P~ETICUL~TION 

sYSTEr~s 	 17. - zo. 
24.0 STEAM, HOT WA'1'~tt AND CONDT~~IdSATE SYSTEI•iS 20. -- 22. 

25.0 PIPING, VALVES, DIAf~tAMS, MAP~KEi1.S AND 
INSTRUr".ErTTS 	 22. - 32. 

26. o ELECTF~ICAI, 	 32. - 39. 
27.0 NOISE AND VIBRATION 	 39. -  40. 
2g.0 MISCELLANEOUS 	 41. - 42,  
29.0 	SCHEDULE OF TECHIdICAL DETAILS 	,,~_.....L,2. 

ANNEXiJRE 1 - L~iAIv'ING LIST 

ANNEXURI; 2 -SOUND ATTEIdUr"►TOR PERFORMANCE 
REQUIREriE~IJTS 

ANNEXURE 3 - COriPRLSSED AIR SYSTEM 

1. 
1. 
1. - 4• 
4~ 
4~ 
5. - 6. 
7. 

7. - 8. 

g. 
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Index (Cont'd. ) 

Clause 
Noo 	Title 	 Page No. 

AIJNEXURE 4 -. GF,rdERAL IiESCRIPTION OF 
EXISTING INSTALLATION 	 1. — 3,. 

ANNEYURE 5 —DARK ROOM '~IATI~R CI~CLLIIdG ~ 
SET 

ANh~+rv.{URE 6 —SCHEDULE OF I~SI GN 
INFORMATIOPI 

ANNEXURE 7 —EXHAUST AND VENTILATI QA' 
SYSTEMS 

APJrJEXUc~E S — N,AXSTNM SOUND POe•~ft LEVELS 
FOR ELECTRIC MOTORS 

• ANiV~EXURE g — SCHrL`ULE OF PIPING MATERIALS 

ANNEXURE 10 —SCHEDULE Ox' VALVES 	1. 

ANNLXURE 11 — ELECTi3ICAL SUPPLY 

APPENDIX 

MAINTENArdCE/SF.ftVICE SCHEDULE 

MAINTENANCE, SERVICFi/Ar1D 1r1ARRANTY SCHk;LULE 

INTERPRETATIONS 

— 3. 

STANDARD SPECIFICATION S~I1 1. — 3~ 
STAArL.9RD SPECIFICATION SM2 1. — 17. 

STANDARD SPECIFIC ATION SA45 1. — 60 

STANDARD SPECIFICATION SM$ 1. — ~, 

CONiff TTONS OF QUOTING FOR NOMIrdATEL SUB— 
CONTRACT TO BUILDIIJG CONTRACT 	 1. — 3 

SPECIAL COIdDITIOrdS OF SUB—COrdTRACT BETvIEEN 
CONTRACTQ:3 AND NOMINATED SUB—COl`ITRACTOR 1. — 8. 

SPECIAL COPIDITION OF CONTR•~CT (MECHANICAI.~/ 
ELECTRIC AL•) —RISE AND FALL 	 1. — 3. 

APPENDIX 
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NOTICE.  
9 

Gd~dTRF#CT DOCU, tEI~fiTA'PJLO?J PROCEDURE  . 

4fiere the terms "Under SPcretaxy", "Minister" or "Inspecting OL'ficer" are 

used in any,doaument or correspondence referring to the Contract they shall 

be deemed to mean "Superintendent", "Principal" and "Superintendents 

Representative". 

.T. SC. - 7.77, 

~ti 
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~ ~a 	Gr~,rr~~A~,  
The work of this Sub-contract relates to the air conditioning, 
mechanical ventilation anal mechanical services for the 
proposed Electron I.licroscope Rooms and the Stand-by 
~enera-Uor Room of the G~ueensland Institute of Aledi.cal 
Research Building located within t}-le grounds of the P~oyal 
Brisbane I-Iospital B 

2® 0 	~TEP1T  

The supply, delivery, installation, testing, corrni_ssioni_ng, 
servicing and maintaining for a period of t~•relve (12) 
months of 

2®) 	~~.i.r condi-tionin~? system, with associated fan coil unit, 
filter, du.ct~•rorlc, outlets, intakes, electrical ti1~r7ng 
and caratrols, chilled ~a~ater ar~d steam pi_pirigo  

2~ 2 	Dark room exhaust s3Tstem with exhaust fan ductYaorlt, 
intake, electrical wiring and controls 

2®3 	r~tune Cupboard with exhaust fan, ducting, electrical ~riring 
and controls® 

2./j. 	Stairtirell Pressurisation system with associated ductwork, 
outlets, pressure relief system, electrical tfr:ir~_rg and 
controls ®  

2~5 	Genera.tor Room Ventilation  Ssrsterz, The provision of a. 
ventilation system with associated exhaust fan, ductwork, 
sound attenuators, electrical t~rir_ng and controlsm 

2.6 	Aechanical Services® The provision of hot water and tom 
gas reticulation sjTstems complete trzth necessary valves and 
fittings etc a on the ground floor and hot ti~rater piping 
only on the fifth floor s 

2.7 ' 	Compressed Air S=Tstems co~.plete with after-e~ol.ee', receiver•, 
safety valve anu all necessary interconnecting tfri_ring 
and stand-by bottled air mani.f old system 

2, $ 	Electrical tilork. I•Iodifi.cations to the existing air 
conditioning controls and switchboards, to bring on 
selected items of equipment under stand--by pci~rer, 

2,~ 	Microscope Coolirz~r Unit pipi_n~, The provision of piping, 
for the conveyance of cooling ~ratez^, betzreen the L~'1_ectron 
Microscope and the Cooling Unit®  

210 	Dark Roam water chilling; and mixing ssls~tema The prevision 
of a, water coaling unit crith necessary piping, controls, 
valves, pressure reducing valves, m~i~ng valve, filters 
and ter~iperature ir~dica.tor®  

2Q11 	Adclitional ,lorkm Any additional worl~ necessary to provide 
a complete operative installation in accordance with the 
performance guarantee requirements, 

3 0 0 	[~1 OI;. K Lam' Ol'H l~i.S  

301 	Refer to 'Especial (~oildi_tions of Subcontract between 
Contractor° grid i,?ominated Sub~contractor'~ 
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3 a 0 	t~,I ork by Other. s (C ont ~ d  ) 

~~2 	Cold  dater  
Cold water shall be provided by the Contractor to the 
points listed below a- 

(i) Microscope Cooling Unit 

(ii) Dark Room water chilling unit 

(iii) Dark Room developing trough piping system. 

Gonnectians shall be by the Sub-contractor unless stated 
other:aise on the dra~~rings 

3 ~ 3 	Drain Po~_nts  
~,. drain po~~rit sha7_l be provided in the Soiled Linen 
Room by the Contractor. The Subcontractor sha11 connect 
to this drain point the condensate ~.~iastes (chilled water 
and stean.) from the air conditioning unit®  

Drain points for the 1~Ticroscope Cooling Unit and the Dark 
Room water chi7_lin~; unit shall be provided by the Sub-
contractor, 

3.l~ 	Elec-trical  
The provision of permanent electrical services for 
po~.~rering campanents of the installation as stated in 
Clause 25®0®. 

3 ®5 	Building bJ ork 
1~laking of anv joints or gaps ir. building worl~ (other. than 
holes and openings specifically fo'r air candi~L'ioning 
equipment) air-tight or sound proof where necessary for tiie 
proper operation of the installations 

3~6 
	

Openings 
The forming of oponir_gs in ceilings tiralls, and floors 
for air-outlets, grilles, air ducts and pip:;.ng etc. as 
follows 

Location of 
Opening 

ldot by Ai.r- 
conditioning 
Sub-contractor 

By .~~.ir conditioning 
Sub-contractor 
(additional to caorlc 
elsewYie-re specifie 

Tn ceil_in~'s for air. for~uing of framed 
hole or 	a hole 
formed to suit the 
ceiling rrovided 

- outlets, return air 
and exhaust intakes 

In internal walls 
forming of framed 
hole - 

(a) for air 
outlets and 
return air ar~d 
exhaust ~,rilles 

(b) far passage of 
air ducts 

forming of framed 
hale 

t~1a],irg good bettreen 
frame and duct as 
else~•rhere s;oecified 

(c) for pipes and 
c anduits 

foilning of hale 
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3~0 	4~orlc by Others (Cont~d) 

3.6 	O~eni.n~;s (Cone' d) 

In external walls Forming hole and Installing ducting 	' 
supply and install- and connecting to 
ation of discharge grille crhere 
or intake grille appropriate; 
i,rith flashing; grille supplying and 
frame shaped suit-~ fixir_g bird tiaire to 
ably for duct connect- grilles over areas 
ion where appropriate® to which ducts are 
Also supplying and connected; supp- 
ir.~:,tal7.in.g bird wire lying ,and fixing 
bac ka.n~ to grilles blanl~in.g of f 
except over areas to p^-nels behind grille 
tiahich ducts are conr~-- where shoGrn on 

• ected or over t~rhich 
bl.anlcing off panels 
a_re ~a.xed by the Air 
conditioning Subm 
contractor.. 

dratirings. 

PSOTEa The Sub-contractor shall supply drawings sho~~ri.r_g 	~ 
the position, size and other relevant details of 
all openings -required. 

3.7 	Drip Tra~T 
The provision of a pe-rrianent drip tray located beloGr the 
services pipes passing through -the Flec-tron ]~~1ic-roscope 
Room® The drip tray shall be drained to t,rastee 

30 ~ 	Se1-f Closers  
`l'he provision of doors with self closers so that triere 
are no premanent openings beti~reen air conditioned and 
un-air conditioned spaces, 

3.9 	Acoustic I,inin~  
The provision of acoustic lining -to tl2e stand-by generator 
room ~by future contractor), 

3®10 	Staircrell  i'x'essurisation  Fan cun-port Frame  
The provision of a suitable structural frame, spanning 
the gap bet~•reen the building and the retaining Vrall 9  to 
mount the staa.rtrell pressurisation fan upon e  Additional 
framing to suit the fan quoted shall be provided by the 
Sub-contractor ®  

3011 	Sa-fety Piesh  
The provision of a suitable safety mesh spanning the gap 
between the building and the retaining wal_1® 

3012 	Generator.  Roon1  Exhaust  
The provision of a hole in the stru¢~tural roof of the 
stand-by generator roman ®  

3013 	Generator  P~OOL1  Intal~e and ]~haust .  
l~i,r In-ta1~e  " 
The provision of weatherproof louvres and suitable brick en~ 
closure to house a.ir~intake attenuators as shosm on the 
drawings. 
Air Exhaust  
The provision of weatherproof louvres and. suitable brick 
enclosure over the air exhaust attenuators as shot-rn on the 
drawings 

071177 
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071177 

3q0 	ti•1or1: by others (Cunt'd~  

341 ;. 	St~i~.rell ',Jindoias 
Removing the existing windows and frames and leaving an 
aperture suitable for the installation of the supply and 
return air grillesy  shown on the drawings0  

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; 

3016 	outlet Fittinp•s  
The supply and installation of. hot water outlet fittings 
and all pipezaork to these fittings from and including the 
isolating valves shot-rn on the drataings, 1'rocec'azre shall 
be as follows :- 

(a) ~'or all hot water outlets the Contractor shall 
supply and ins tall the f oll otiring : - 

(i) the outlet fitting 

(ii) a valve to isolate tape outlet fitting 

(iii) piping between the isolating valve and tree 
fitting® 

The Sub-contractor sha11 run piping to the indicated 
position of the fitting isolators This shall be 
connected to the isolator by tide Contractor, 

T.he Su'o-contractor shall be responsible for makir_g 
all necessary arrangements :-rith ~L-he Contractor so 
that the length of pip~r~g left by him is suff_;,cient 
for ready connection to the isolators 

	

3@17 	T~Ial~i.ng the staiz~aell fire isolated_ and sealed to allow 
pros surisation in accordance with. vocal lluthorities 
requirements 

	

3~1~ 	The provision of personnel/access doors, to the stand-by 
generator room9  with acoustical properties t,o suit the 
remainder of the treatment to the stand-by generator 
room a 

	

~-Q 0 	DT,'.~W INGS  

The drat=rings attached to the specification are as listed 
in A.rinexure 1 e T_t is the respol.sibili ty of the quoter to 
obtain any additional information or plans considered 
necessary to enable a quotation to be submitted® 

	

5 m o 	ST~Li~YDA.RDS  

The following Department Standards set out the 
Departments requirements for design, quality of r.~aterials 
and standards of construction and are applicable to ti-iis 
installationo 1111 work shall be carried out in accordance 
herewitho 

SAI1 - Standard 1?egla~rernents for P~Iechanical Installations 

SP•12 	Supply and installation of Lotia Pressure Ductwork 

SN15 - Insulation and. sound absorption treatment of 
ductwork and air handling equipment® 

51=16 -- Surface preparation and coating for corrosion 
protecti one 
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6 w  G 	~.PRIi1dGI~-iI~1T  

6.1 	Lxistin~ lx~.stallal-,ion A~^rangy  ement  

The existing air conditioning installation is arranged as 
a. fu_11y aaztomatic and unattended installation controlled, 
in general, Fran a central control station located on 
the ground floor where shown on the drawings. 

The st-ritchi?.zg on of any conditioner. or rnambcr of conditioners 
brings the conditioner, or conditioners,.into fully 
auta~iatic opera ti on. 

Certain conditioners run for ?1~. hours a day trhilst tine 
remainder run f_or nor::ial wo?~king hours. To gu~-~rd agairLst 
the latter being left 7nuZning o-aerrii ght, should the 
staff forget to turn them off, a time clod} actuated 
switch briefly interrupts the supply to the central control 
station at approximately the following times a 

5 p.nz e , ~ p.m® $  10 pdm., and 11 ppmm 

With this arrangement ~_t is necessary fox'. the staff to 
start the syetems at the beginning of the day p  and agai;z 
after each of the t~u.nes stated above,- if worlc contirnaos 
after normal working hours. 

By :means of a "stop" sGai-tch each system can be stopped 
at an earlier time if required p 

6~2 	PJew Iristailation Arrangement 

(a) C ontro~_s  
2'he air condition-~ng unit and darn roam exhaust fan, 
shall r.~u~z simultaneously and be controlled as 
de scribed in Clause a.1 . for nominal  wo?~kinrr hours, 
All control wiring shall be run from the main a~.r 
conditioning swi-tckiooard to the new switchboard 
located in the Soiled Zinen F'~Oo2n. All nQcessax^y 
control equilament for the new installation. shall 
be r1o~Lntccl o:n the: ne~~r switchboard unless stated 
otherwise else-There in the specification or cn the 
drawings . 

The air conditioning unit shall be of the single 
zone type with s~~.ce -te:ilperatares being ~;airtained 
by controli-ing the .flo~.r of chi lied water and steam 
through modulating valves uzider the control of a 
remote temperature sensor. Controls shall be of 
the electronic type with the sensor remote from 
the controller ® ^lhe cont-r. o7_ler sha7.1 be mounted 
on the ne~~r stritchboard and shall be fitted tiaith a 
gauge, c~.librated in °C . , to indicate the temperature 
bei.nsnso znai_ntained® 

Pro<,risions shill be made for set-point adjustment 
at the contro7_ler only® 

(b) Control Panel 	 ~` p ~.` 
A, control panel shall be provided and located along- 
side the e;~isting coratrcl panel in the existing 
air condit:i.oning plant:room a To avoid confusion 
of operation, by the staff, 	the meta control panel 
shall match the existing control_ panel as closely 
as possible with regard to such items as ~_ayout, 
type of sGaitchcs used, clea panel in door, engraving 
and co~_ouraalg etc Q 

0711 T~1 
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~b~ 

071177 

6 ~ 0 	I~xran;~remen-r, (C ont ~ d)  

6~2 	i~Tew Insta7_lationnrran~ernent (font+d~ 

(b j 	C ontro7_  Paxiel (Copt ~ d,~ 
The new air conditiona_r_g unit shall be designated 
~,C/G to conform with existing conditioner coding. 

Refer e_LsewYi.ere in the spucifi cation for other 
items of egv.ipment 'to be included on the control_ 
panel and unit designation, 

(c) Fare Shut Dorm  
The e~.sting arrangement .fo-r automaticai?_,y shutt:i?~g 
down certain components of the installation, upon 
the detection of afire, shall be e~ctended to 
include -the new air conditioning and ventilat_i.or~ 
installation :- 

Qn receiving a fire si~.al. all supply air 
fans powered through tlZe board receiving 
the signal_ shall be shut dorm®  

Exb.aust fans shall not be shut down. `They 
sh.a17_ be kept running to assist an keeping 
the va._rious areas clear of smoke. 

(d~ 	Installat:i.on Protection a.nd Testing  
(~~ 
	

Overlos-d prci~ection for alai motors shall be 
provided@ 

(ii~ 	Test switches sha7.1 be provided to permit 
any motor to be ran on test. 

(F1 
	

Fault Indi c ati. on 
Pr. ov.-lde on the fascia of the nee-r ss-ritchboard red 
fa~~l  t li~.ts, consisting of neon type lights, 
connected across the contracts of all protective 
devices to assist in nialdng clear. the reason for 
p7_ant stoppageso On the control panel described 
~~n Clo.use 6® 2_ (b) provide a, flashing -red light to 
be alight if any fault registers. 

(f} 
	

Chilled 't~tater Supply  
This shall be provided by connecting into the 
existing piping at the location sho~:rn or_ the 
drawings. 

Flow temperatures are 

Supply Zaater temperature 
	

6 a 1 °C 

~Retu~^n water temperature = 11 .7"C 

(g.a Steam and_ Condensate Supx~ly  
Stearn shall be provided by connecting into the 
existing piping; at the location shoran on the 
drawings. 

Steam pressure is ??~ ]tpa 

Condensate shall be drained to waste. 

(h) 	I~.otor Star_ tins, 
Aut~natac starting current limiting devices shall 
be provided to limit motor start-uzg currents to. 
values acceptable to the Supp7_y 1`~uthority. Subject 
to this all eaui,~rlent shall start 0~0®L® 
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m7 

7 a 0 	~313.1`:.1dGI i~IIs dT C~̀~ FUA9E CU?BC~,P~D  

The fume cupboard shall be built to a proven and developed 
design and b© of a type i.ri regular current production. 
The cupboard shall be of the approximate d:;~nensions :- 

blidth - 900 mm 

Depth m  60U ~nm 

Height -~ 1g00 n:m 

The cupboard shall be box_ like irY external appearance ~ritn. 
vertical rectangular side and front panels® The cupboard 
shall rest on a 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 cupboard shall be .fabricated" from rigid P®~T.C,, 
welded throw'_^_ou"t® Side and front vertical, meulbers 
shall be in one piece to give a smooth, z~ell fi.ri~_shed 
appearance. The cupboard shall be arranged so that it 
fa_nishes neatly against the false cei)_ing, >>~hich is at 
a height of 2700 non (approximately) above the finished 
floor. level. 

The clapboard shall be co?~iplete with :- 

(i) Stai.:oless Steel bench top 

(ii) fluorescent lighting fitting 

(iii 	built in, single phase, ?'.V.Co axial flow fan, 

(ivy 	O7z/off switches and ruTl_ning light 

Baffles are not reauired. 

The door shall be of the sash t_zrpe and of clear acrilic 
sheet ® T+, small slide vertically in a special P ®~ . C . 
extrusion and shall be caref>>lly balar_ced for easy 
operation 

~0  0 	~~R.RF;.I~~1G~~~I~'dT OI+ STriIFwI~LT~ PFt~iSU~.hS1? i'~Olt avST,~ •7  

The Stair-hell i'ressurisation system shall start up 
aut~a"tically upon the detection of a fire an;~rher. e 
within the bui.ldixig. P separate sub-board shall bo 
provided for this system and shaJ.l be located t,rithin the 
Soiled lsinen Room® Cat.~les far po~rrering the systel~ shall 
be provided by others, see C7_ause 25.x. Cables far 
starting the system shall be arr~~"raged as described in 
Clause bog (c~o 

Submrnains and. all v~:iring to the system fan shall be 
carried. out i.n M.I,Pi..S . cabling and shall be installed 
according to best practice and as recan~rnended by the 
cable mariufac"toter 

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

On tale control panel described in Clause 6.2 (bj provide 
a red light, labelled Si~AII~°1BLL i~'~E">SURISPTIOd F1~P1 LUA:?1IP~?G, 
to be alight whenever the system is cal7_ed upon to run® 
Upon receiving a start signal the fan shall -run 
• continuously until manually stopped by a switch located 
on the control panel. 

071177 
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~.L~ 	Arrarz~emerit of Stairwell P~~e>surisation System (Cone' ci)  

The system shall be arranged so that the increase in 
pressure, ~rithir~ the fire stair :•pith all doors shut and 
the fan running, shall not exceed 50 Pap For this purpose 
supply and carefully adjust seta of balanced automatic 
dampers set to open when the pressure at th.e dampers 
_reaches 50 Pa. 

~.1 	Stairwell 1'ressurisati.on stem D~ tin.  
As shown on the drawings the Stairwell Pressurisation Systen 
is located externally to the building and in full view 
of the public. 

The Sub-contractor shall take special care to ensure that 
all supply and return ducting required for this systers 
is installed in such a maruier. that is acceptable to ~3.n 
observerw Glhere possible stiffening and support angles 
shall be concealed from view anti sll duct sections and 
cross-broken panels shall match® 

9® 0 	~1.TdG1T~~I1~,TT STA.1~~-BY GII1L'Ei,~.TCR R.001~I ZTIItTIZ=t'bTTOT? SYSTI3.1 

9 p 1 	Ventilation Sv st~~  
The stand-by generator shall be provided in the near 
future as ti.rork under a separate Gontractp 

The following arrangement shall be so installed that upon 
the installation of the future stand-by generator -tb.e 

'~then~•installed"" arrangement can easily be completed to 
give the required performancep 

The ventilation fan shall be arranged to start up auto-
matically when t'_ne stand-by generator starts up® A 
sep:z.rate sub-board shall be provided for this system and 
shall_be Located near the fan, 

A ~/~. Ve direct current supp~.y sha.l.l be run by the fu~k,izxe 
Standby Generator Contractor to the Sub -board where it 
shall be ceYzxzect•ed to a relay supplied and installed under 
tYzais Sub®contracts The relay shall be energised whenever 
a call is being made fer the standby generator to run and 
s o start the ventilate orz fan 

  

Tor the purpose of completing; the wank under. this Sub-
contract ~i,e. testi.ng  and con>r~issioning etch) the 
ventilation fan shall be operated try a remote st~ritcll 
connected to the re1a~T described above v  

Provide a separate tez:~perature sensor. located ~•,rithin the 
generator room, w~_th wiring atom to raise a.n alarm 
should the roorz air temperature emceed ~.0°C p The alarm 
shall consist of a gong type bell located ~~rithin the 
garage and an indicating 1_ight on the control pan.e7_p 

provide a nor:aal-o,°f-test switci~ by meazzs of tahich the fan 
can be turned. off or made to run for test purposes a liz 
the nol~rnal position t;1e fa11 shall be under the control 
of the relay described above, 

9p2 	Sound a  ttenuato-rs  
The Sub-contractor shah_ supply and install soland atten--
uators to s>>~  t the layout sho~m on the drawin s . The 
nerf ormaszce of the attenuator s shall be as stated in 
•Anne;~u.re 2, Gar e shall be taken to ensure that all 
attenu<itors are sealed. air tight against the surface 
frith which they abaft @ ~ ttenuators SA2 and SA3 shall 
be supported, at one end, from the floor as shown on 
the dra~~rings . 
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„~. O ~, 

10~Q 	A~.:?~LNG1~';L11T OF T~(lsCi-IfLT~T(~LL Sl~~~?ZrIC~,  

Tlechanical services shall be supplied and ins.ta7_led in 
accordance with the arrangements shown on the dratrangs. 

Aiote that neT•r hot water services shall be provided irithin 
the P~adio-~.ctivity Suite on the 5th 1?'loor (refer to the 
dra~•rings for details) o 

Gene=ral_ installation details shall be in accordance with 
Clause 24¢0®  

11 ®0 	~.RR~,1dG1~•'~•1T Oli' CG`•i1~?I'SS;~ ~.~. ~~T1~4  

The Subcontractor shall supply and install a fully self 
conta~~ned, packaged tyZ~e air compressor unit suitab7_e for 
delivering air at "instrument standard"® 

The capacity, pressures, components etcw shall be as set out 
in l~nne~~re 2 g  

The campressor shal:L be of trie oil free, self lubricating 
carbon ring type mounted on a horizontal receiver®  

The installation shad be complete with, safety valve, 
motor star-~er, control equipmen.t9  interconnecting wiring, 
water limes and drains and al_l other equipment, whether 
especz.ally mentioned or not, necessary for the effective 
and efficient running of the installation® 

T~4anif  old System  
Along side the air compressor un~_t provide a nanifold system 
cap;~.ble of giving co~ipressed air frc~n bottles provided 
by ~? eTaT7.R, This system shall_ be used in ~che event of the 
air compressor un~..G being off-line for prolonged periods 
of tune due to failure or shot tags of spares etc 

The manifold system shall incorporate the follo~~ring 

(i) Provision for the connection of one cylinder via 
flexible tubinge  

(ii) Provision for pressure reductionm 

(iii) A1ar~ual change-over by means of isolating valves gi 

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

12,0 	A1~.T~'~.I~~PI~'fE%dT OF t10D71''IC~11TIOiTS TO ~'~TSTTi'G AID CO~IDITIOTdIT• 
S.~i TTCH ~Q'P~S  

1201 	F~xisting Arranuement  
The existing insta7.lat~_on i.s made up generally as described 
in ~inr~exure ~. ar~d the whole installation is able to run 
on norrial electrical supply onlyo 

12 ~ 2 	DTeT-,r Stand-by G eneratox 	 Y ”" 
Zt is proposed that aStand-by generator be installed 
ixi the near future as 1•loric under. a separate Contract® 

12@3 	Modifications to Existing; Arran?ernent  
The existing switchi~oards serving the installation described 
above shall be modified to bring on most items of equipment 
under standby e7_ectxica7. supply conditions 
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120 	.F~.rrangement of I~•fodifications to IJxisti.n~ Air Conditioning 
Switchboards (Cont~d) 

1283 	(Cont'd) 
As described in Clause 25.0 the Electrical Services Sub-
contractor sha11 provide two, 2/~0~1, two ~~rire control 
circuitsa One to indicate that normal supply is available 
anal one to indicate that stand-by supp]_y is available. 

The required air° conditioning switchboards shall be 
modified so that upon the indication that stand-by pourer oi,~y 
a.s available the tiahole of the existing (and ne~•r) air 
conditioning and mechanical services inst~~.11s.tion shall 
continue to rLuz EY>CL~~ for the follo~~ring items e- 

(i} 	G1a.tei~ Chiller. s 

(ii) Primary chilled water pLmips 

(iii) Secondary chil:Led water ptuzps 

(iv) Condenser tiaater pumps 

(v} 	Cooling Towers 

(vi) Electric zone heaters -~~?11 air condition.crs. 

(vii) Heating s  cooling and hur.7idity control circzzits - 
.A11 air conditioners 

~CIJP~ COP~ITIOI~' 1~C~7(b) 

(viii) Ground Floor :'laxztroom Vent system V2® 

(ix) Tv7orlishop Exhaust system Vie 

Urluer tb.is arrange~zent air conditioning Units ~,ri7_l sez~ve 
to ventilate only -except PLC/7 (b) which shah_ heat arAd 
h11IA1dlfyr 

12®1~ 	Start-up Under Stand-by i~ots~er Conditions 
The present arrangement for manual starting sha]_l be 
maintained for both ' n ol~nal' and 'stand-by' c ~nditi ons e 
P~lanua-1. starting whilst uzzder stand-by power. conditions 
shall prevent -the stand-by generator from being 
overloaded and give trz.e staff the facility to leave 
off tLYtneeessary conditioners if they so desire 

12.5 	~.S Installed Drai~liri~s  
E1.s installed dsa~rings for power. and contr. ols schematics 
alld equ_-i.pment locations are available for inspection at the 
office of the Consulting Engineers ~uoters shall give 
adequate notice of the~_r intention to inspect the 
drawings 

12 ® 6 	">t:and--lr;T po~•rer Indication  
On the control panel described in Clause 6.2 (b} provide 
indication lights, of approved colour9  and engraved 
instructions as set out on the dratirings® 

The engraving shall generally be in accordance with the 
rest of tree control panel except that the framing and Hain 
tit7_e shall be coloured reds  1'z^opor~tions shall be 
arranged to suit the layout of the control panel® 

07117x/ 
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1?.,0 	hrrangemexlt  of A~Iadifications to Existin# 1-~ir conditioning•  
Stiritchboards (C ont ~ d) 

1 ?_ e7 	FaL~lt Alarm Strstem  
~..t present a fault alarm system exists where-by a fault 
in the follotiring sys terns raises and alax.~n :in the main 
P~oyal Brisbane Hospital, P..4.}3.X, room :- 

~i.C/1 (a.) , ACf 1 (b), AC/2, V/~., V6, V7, V$ and l~C/'7 ('o) 

This system skxall be utilised so that upon the change 
over frcrn norria7_ to standby suioply the sazze alarm is 
rai_sed~ This arrangement shall have the benefit of bringing 
attention to the fact that the gener. ator is runxlix3.g, say over 
the taeekend period, and initiatinp~ action bef orP th` 
generator runs out of .fuels 

1300 	AI~F~:T~JG~~II~,I~J' AIICROSCO~'>a; COOLLv'G Ut•IIT PIPIA~  

The I~7.ectron I.licroscope cooling unit shall be uxzpacked and 
moved rota its lacation within the Ground 1'1_oor a;  r 
conditioning plarltroam by the Sub4cortracta-~~© 

Ventilation ducting, cold ~•iater and drain connections shall 
be made, by the Sub--contractor, as sho4rn ors the draT,ririgs e  

The closed-loop cooling system piping, bet~~aeen the Electron 
i•Iicroscope and the Cooling Unit, shall be provided by the 
Sub-contractor acid arranged as shown on the draaingsa 

T.h.e piping shall be in 15 nun copper with at least 1 >0 mL1 
high pressure hosing a~t each end, The lengths of capper 
piping shall be insulated in accordance with the 
specification, 

The 'drain connection shall consist of copper pip~i.n~ with 
150rnm flera_b7_e piping anal shall be 1000 mni long overall 
(inax~.mum) and arranged as showr.~ on the drawings, Care 
sb.all be taken to prevent the drain pipe from sagging and. 
thus creating an ~.ncrease ixx back pressure which will 
cause the water tank to overflown 

A7.1 necessary recommended external accessories shall be 
supplied and fitted ~frithin the cool,in.g unit by the 
manufacturerm The mains cold water service sha7_l also 
have a 1;0 ir~r_i length of high pressure hosing a.nd be 
connecteca in a similar manner to %ne coaling w~.r,ter piping, 

It sha17_ be the fu11 and final responsi'oility of the Sub-
contractor to closely liaise wi-tn the manufacturer of the 
Coaling Unit to en.suse that the installation is in 
accordance with their requir. emer~ts 

The ?'lectron T~licroscope shall be uxipacked and moved into its 
location within the L'lect~~an T'iicr. oscope room trjr the 
rnarnzfacturer, PfiILIPS'-Scientific and Indu:tri a7_ f,giai  ~entd 

~'~11 connecti ores to the Electron P~ficroscope shall be by 
Philips 4 	 ..~.:_,. ,.. 

1/.e0 	ARRAIdG'.~~'•1ETJ'~ OF DARK P~OOT1 GJATI~~ CIiI?~L7IIG A.PIL' t'i~71IG S ~T?TiS  

The oyeral7_ ar. rangement shall be as shown on the dra~•rings 

071177 
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1 ~~..0 	-~rranf;ement of Darla. Ro~ri ~~Iater ChiL'cr_~; and T~Iixj.ng S.y~tems 
(Con- +d) 

1.~~p1 	6~later Chillintr Set  
The crater chiilir~g set shall consist of a mains pressure 
operated water chilling unit of the capacities stated in 
Annexure 5. 

T`ne set shall be located witlZin the e~sting Ground Floor 
air conditioning plantroom and consist of an insulated 
pressure tanl: mounted on an angle iron frame with tha 
refrigeration compressor mounted belac~r it. 

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

1/x.2 	T~Iall rlounted Tezlperature Control Panel 
Out~_et water temperature, into the developing trough, shall 
be controlled by means of an adjustable thermostatic mining 
valve, faith dial ternpera.ture indicator gauge, and 
six isolating valves all mounted on a stainless steel 
1200L~ri1 x L+,50 mm x 100 rnm deep semi-recessed wall panel. 
~~1.1 valve bodies axed piping shall be hidden frcri view and 
trio valve hard wheels shall be chrome plated 

Service identl_fication shall be suitably engraved on the 
panel and coloured in b7_ack, 

The valve arrangement shall enable -Lhe operator to cn.00se 
the water source to suit the time of year as follovrs :- 

(i ~ 	Chilled water and hot ~,aater - sununer 

(ii) 	T~lains cold. crater and hot grater - ~,a=inter 

(iii 	~',.ny other. combination to achieve the exacting 
temperaitzre requirements for photographic 
developing . 

1/~~3 	Pressure P~e<rful_atin~ V~~.lves  
So as to ensure valanced mixing at the therr~~ostatic mi~+:ing 
va7_ve provide pressure regulating valves, for each servics, 
and mount these valves as close to the mixing v~_lve as 
pos s role , 

The regulati ng va1_ves shall be selected to give the h-i_ghest 
possible outlet pressure and all outlet pressures shall 
be equal® 

1 ~..1~. 	I~later Filters  
Provide taater fi1_-t;ers in the locations shown on th.e 
draw'_~ngs and to meet the performance stated in 
1~-nnexure 5® 

Filters shall be specially selected for the media =%hey 
work in and filter "bodies sha11 be of the in-line type with 
chr~~ne plated fin_i.sh. 	~„_,..~ 

15®0 	SCH'~. UI:r OF DF,SIGT1 COT~rll1I'aOPir~ AT1D C~.P~.CITIF,S  
The design inside anal outside condits_ons, loaclings, 
mini~n-am equi.~+ent capacities etc. sha1.7_ be as stated in. 
~'~nnenzres 6 and 7. 

"s 
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-13- 

1 5a0 Schedule  of Des:i~n Conditions and Capacities (Cont ~d) 

each tenderer whose tender remains under conside~:ation after 
preliminary examination sha11 be so advised and shall., 
I.rithin one week from the date of such notice, advise 
whether or not the guarantees called for in Standard 
Specification SP-11 , Clause L~,, and Clause 16 x 0 of the Trlork 
Specification are given. To assist the tenderer in carrying 
out any checlts that he wishes to make, the calculations of 
the Consulting ~gineers sha11 be made available for his 
inspection ®  

16,0 	I~JSTAI,L.'~TI01? GUAP~~TPI'TF 

The Sub-contractor shall be understood to give a performance 
guaran+,ee in respect of the installation in three parts as 
follows o 

~'r~RT o~~  - A guarantee of the adequacy of the capacity and. 
sire of all components; the test of this 
being the ability, or otherwise, of the 
installation to produce the required 
condo  bons as set out in the Annexures, 

PART ►D~ - .~ guarantee that the control system shall 
have adequate per. f ox~nance and be suf j'iciently 
we11 set up (t~rith the system ba1_anced) so 
that the required conditions are mair_ta~.ned® 

 

'C~ -- A guarantee that sound pressure levels due 
to components of the installation shall nct 
exceed the f olloi•ring 

air Condit-Toned. areas 	—. 	rrC35 
other ventilated areas - PZC60 

All capacities, sizes, air quantities, arrangement of 
equipment, cc?~trols and setlr~d ~nsulatien etc, are rnin~rmm~ 
provisions o~ and the Stab-contractor_ shall make all sucxr 
further provisions, as are necessary, to meet a.11 the 
guarantee requirementsa 

17 ®0 	AD JUSTr~ZEl•1TS ArdD  Sls1'T ISdGS  

The Sub--contractor shall make all adjustments and settings 
necessary® 

See Standard Specification ST11 , Clause 7a0® 

1 i3Q 0 	D1~'ECTS I,T.~BIZITY ATdD NIk.IPJTI~Id~I`?CE AIID SI~.VIC~ 

See Standard Specification SPR1 , Clause c~.0® 

19x0 	~~AP~IIt~?~TI01r AT~1D ~l'1~~5TIIFCz  

See Standard Specification SP~I1, Clause ~®0, and also 
Special Conditions of Sub-contract, particularly Clause 53 - 
Ex.amination a-r~d Testing, 

20 ®0 	Ol'1~,~iTIPTG IPdSTRUCT IOi<S  

See Standard Specification SIi1, Clause 6®0, 

?_1 ® 0 DUC'I'~b1flRKi  Amt  OUTLFrS, I2JTAhT~, GRILLT~  

21 ~1 . Lctir Pressure Duct~,rork  
See Standard Specification SI~I2® 

F~d'~T 
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21 02 Insulation and Sotuid Absorption Treatment of Duct~•rork 

See Standard Specification SIT, Type 2, Type3 and Type 

21®3 Air Outlets Intakes and Grilles 

(a) see Standard Specification SP•12 and the grille 
schedu7_e on the drawings o 

(b) (7utlets to ~rhich temperature sensors are a-L-tached 
shall be suitably shaped a 

(i) for the neat attachment of such sensores, 

(ii) for permitting the tubing, from the sensor, 
to be run so as to be unobtrusive from 
below m  

(iii) for permitting d~~xi~per setting through the 
outlet face tiaitlzout disturbance to the sensor 

22 a 0 	C Ot]D I T I OP a~ S A.I~.7 AS ~~ OC I,l~TF~ 17.~UI 1't•~I~I~dT  

?_2m1 General  
Each conditioner shall be an asser~?bly incorporating or 
having associated witi~ it the following itens a 

Centrifugal fan with motor and drive 

Chilled water cooling coi_i tirith valves 

Steam heating coils tiaith valves 

Air filter 

Equipment housing and connections 

The conditioner assembly shall be to an established ar_d 
proven design, 

222 	Fa.n ~ 1•Zotor and Drive 
All fans shall be robustly constructed and stiffened. Fans 
shall be of makes and types that have been previously and 
successfully used in similar applications and that are in 
regular quantity productions 

l;a,clz fan shall be of the centrifugal 'type and may be ei~tlzer 
of the fox°ward or backward curved p1_ate types, The fan 
outlet velocity shall not exceed cs,25 m~s® 

(a) Housings 
The housing sha.]_l be adea~uately stiffend to prevent 
vibration of the side plates and scrolls Inlets shall 
be curved to give an efficient air entry® 

(b) Impellers 
The folloiaix7g minimum guages shall apply .- 

Runner Diameter  I2inimtiva Thickness 

   

up to 300 rim 	 1 0 2 mm 

Over 300 rnm to L~.50 mm 	 1 ®6 mm 

Over x.50 mrn -F~o 7 50 mm 	 2 ® 0 mm 

Over 750 mm to 1000 mm 	 2®5 r.~lm 

Over 1000 mm to 1250 nmt 	 3 ®0 mm 

Over 1250 mm to 1500 rim 	 L~®0 run 

Over 15oa mm to 2000 mm 	 5®0 rvn 
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®15- 

2?,C Conditioners and (associated 7lc~ui.rnent  (Cont'd 

22.2 Fan, P~io'Lor and Drive (Cont'd) 

(c) Shafts 
The shaft shall ire amply desi wed so that the first 
critical speed is at least 13~ of the nox~lal 
operating speed of the fan, dill changes in section 
of the shaft shall_ be carefully filletted to mir.~inise 
stress, 

(d) ,t`3- earings  
Hearings shall be of the self aligning rolling element 
type selected for ~. life of 100,000 hours; this life 
to be attained or e:~ceeded by 9G< of all bearings, 

(~~ Finishes 
The fan housing, impeller and shaft shall have surface 
treatment consisting of tb.e following a 

(~' Mechanical cleaning to give a bright metal surface 
free of mill scale, rust, etc. 

(~~ A first coa.-t of approved zinc rich paint 

(C) Tao coats of approved tar epoxy enamel to ~. 
minimum total thi.clmess of 0.1 ~ mm. 

I~,lternatively the housing may be c or_s eructed of 
galva$c~nd and the impeller of steel ~•rith an approved 
enamel finish applied after surface preparation by 
bonderizing by an approved industrial process, 

(f j 13alancin~  
Lach fan. shall be balanced so that the dynamic cut-of-
bal_ance after installation does not exceed ®030 
metro-grams per lcg of rotor weight for rotational 
speeds up to and including 1,500 r,p.ma or ,015 metre-
grains per l;g weight for rotation~~-1 speeds in elrcoss of 
1,500 r,p.m, 

(g! Drive 
Each fan shall be driven through vee belts and grooved 
pulleys. I~latched sets of not less than t~ao belts shall 
be used; and the drive shall be designed f_or a horse-
power not less than 150 percer~~ of the rating of the 
dr:c.ving motor. 

(h) T~Zotor  
Each motor shall be a l}.15 volt 3 phase 50 Hz o scTui_crel 
cage electric motor ruxuiing at n.o~t i~or. e than 1 ,1;~r0 

r,p~m. 

The fan motor shall be of the ~' canmeres.ally q-~ziet" 
type having the nelct~ larger frame size to that 
specified for its rating. 

klternatively, motors of standard frame size may be 
employed provided -that a c,a~:ic.~.te if given that 
the sound p~~►er levels of the motors do not exceed 
those set out in Annea~ure F#p 

The motor shall be mounted on the fan casing or base 
and approved means shall be provided for adjusting 
belt tension. Guards sha.7.1 be provided for all belts 
and pt-~.leys. 
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.a 1 ~~ 

22p0 Conditioners  and  r"associated qui;7rrent (Cont'd 

22 4 3 	C o o1in~,~,,,C o~_l and. TT aloes  

See Clause 602 (.f) 

The water. pressure drop through any cooling coil shall not 
exceed 45 k?a, 

The coaling coil face velocity shall not exceed 205 m/so 

I~:ach coolixr.g coil shall be of all copper, or copper alloy 
construction with copper tubes'  copper firs and brass end 
and side plateso the coil shall be circuited so that both 
flo~;r and return connections are at the one end of -F~he coil, 

1'rov ~_sion shall be made for the ~,rithdrawal from the 
cond~.tioner casing of all cool~xig coils for service, if 
necessary 

For controlling the flour of caa~te-r through the cooling coil 
provide the valves, strainers etc 4 shown fog~ 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 
tenth of pipe, the flow rate being controlled manually 
under these circwnstances, ^the arrangement of piping e-tc, 
shall be such as to facilitate this; and in particular 
pravis:ion shall be made so that the motorised valve can be 
removed as part of a section of pip~_ng that turns through 
go 

provide also for each cooling coil the fol7_oti-ling:-~ 

(a) a. 6 mm valved air vent dischargi-n_g visibly into the 
condensate draine  

(b) a 19 mrxl valved coil drain suitable for hose cor~nect.ion® 
}'rovicle a screured cap tritb. washer for hose conriecti on 
to prevent the possibility of water leal~.age from coil 
drain on to th.e floor-~ 

)'rovide under the coil a, co~~r  or stainless steel  tray 
su~'ficiently extensive ~to catcri all moisture from the 
coils and associated valves etca Insulate this tray 
externala_y with 25 mm expanded polystyrene or equal approv 
sheet metal covered where exposed to vies-r, Ii'rom the tray 
run, to a trapped drain point pro-aided where sizown in the 
drawings by others, a 20 n~r_r copper condensate drain insulated 
with 10 rnr~l thick flexible foamed plastic pipe. insulation; 
the drain. 'Lo discharge visibl~r into -t'rze floor ~~raste through 
a turned doti-rn elboT~r, 

7~'he foaned plastic pipe insulation shall be encased in 
0 ® 60 mm zinc azzzeal as sp:.cified for chi ~_1ed water re-~ 
ticulation piping, 

22~~. 	lieatin~; Coi is and  Va.l.ves 	,,-~„~,...~_ 
See Clause 6.2 (g) 

The heating coil face velocity shall not exceed 500 m/s, 
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228 0 Goizc'xitioners and Associated ??quiprnent (Cent+cl)  

22oGr  For long life each heating coil shall be $f high pr. es sure 
construction (rated to 2,000 kPa, and 230 C and shall 
consist of copper finned cu.l~ro-nickel tubes tri-thin .a double 
flanged heavy thickness galvanised steel casing, The 
coil shall be pitched to ensure proper condensate draic,age. 

Provision shall be made for the withdrawal of all heating 
coils for service through an opening in the side of the 
conditioner or duct, noi~rnally 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.lnrcposes0  

For cozltr ol_ling the flow of steam to each cooling coil 
provide -the valves, strainers and traps etcg shown for each 
coil in the schematic in the draaings 

Puke provision for replacement of the rr~otorised stead 
control. valve lrith a length of piping' (to peru~it this 
valve to be serviced) as specified in the case of the 
cooling coil, 

In the base Quote allow for hating coils having the 
follcnnrasg features o 

( a.) 
	

floating care construction in ~alzich the coils are 
free to expand and contrac~~ tirithout the tubes moving 
in relation to tube sheets or other tube supports. 

(b~ constr_uction that does not incorporate retul^n bends. 

An alternative may be subrzitted for heating coils having 
tube sheets with formed collars to protect tubes frori 
gearing and cutting as they expand. and contract and 
with retu~~rr bends made by a process that does net reduce 
the wall thickness of the tubes o 

2300 Ts1ATI~ CIN~CUTATIOTI AMID  Rl~`1'ICT7I~TIOT. SYSTI~•~1S  

23 ®1 	Chilled ~~1 ater_ S,ys terl  

(a) General 
The maximum water velocity t}trough piping shall be 
2075 m/s o All piping, pipe fittings, etc., fowling thi s 
systez~z shat  1 be suitable f or a work,_ing pressure of 
1,000 ls:'a m  Steel piping cylinders, etco, shall be 
suitable for a worDing pressure oi.  1 ,G00 kFa after making 
an allozaance of 1 mr.1 for corrosion, 

(b) 1'ipi.,ng and insulation  
Chilled l~rater piping shall be instal_1ed ir. black steel . 
tested heavy du: t;y tubing tirith ti-relded j tints 

Darr room chilled water and T~Iicroscope Cooling Unit 
water sha11 be insulated as for chilled water, All 
chilled water piping shall be insulated with expanded 
polystyrene (self extingu:islzing type) applied in 
molded sectionaa_ form, and joints staggered; one 
half SeCt7.OT1 overlapping the next opposite half section 
by at least 75 m~ so that ec~nplete circumferential 
j oa_nts are avoided. 
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2300 [:later Circulation and Reticulatio7:1 Systems (Coat' d)  

23®1 	Chilled ~rdater S~,rstem (C;nnt'd} 

(b} Pi~ir.~; and =Lnsulai,;ion~Cont'd} 
Sections shall be adhered to the pipe and to each other 
with an approved waterproof adhesive compaund 
formulated for the particular material, suitable for 
the service temperature ar~d containing only ncn-flanuaable 
s olver~ts , 

The insulation shall be secured by 13 mm wide b~ 0,5 mm 
straps ~of galvanised steel or alurniritun spaced at not 
mare than 525 mm centres and no strap shall be further 
than 225 mm fry any sec-ti on joints  

Snsulation thickness shall be as follows 

l~Torainal Pipe size 	 Insulation  Thiclmess 

less tban 30 mm 	 25 nm+ 

30 mm to 100 mm inclusive 	 L~,O rmn 

over 100 nun 	 50 mrn 

r'~,11_ c'ailled ~~rater pipe insulation as above shall have a 
vapour barrier applied r:rith µ permeability not ~lcceedirig 
0 4 01 pexrrs . 'This shall. be applied as f oflaws (ar 
equal approved)4 

l~.fter fiixing the insula-clan, all voids in the surface 
shall be filled Frith "Poster Foamseal 30v/~.5" plastic 
filling campound4 

The entire surface shall then be sealed with ane coat 
of "Paster Fire Resistive Plastic 65-05" applied by 
rubber glove-~g at tn.e rate of not more than 0.61 m2/litr. e Q 
Tn~to tl~:is Bret cant a sa.ngle layer of open weave glass 
fabric?cloth, 0.1 rnm thick and weighing approx~lmately 
50 g%gin , shall be laid® the cloth shall be draV,m 
smooth and tight with all joints lapped not less than 
50 rnsn 4  ~. second coat of "Foster Fire Resistive Alastic 
65-05" sha7.1 Cher. be applied by gloving, at the 
rate of not more than 0, 30 m2/litre 4 

I~t0:1`E m ~.s this vapour barrier is to be applied over 
pol~rstyrene 2.nsulatian, a c oat of "Foster 
Saalfas 30-~36" shall be applied,2b~r brushing, 
at a rate of not more than 1 ,0 m /litre before 
the firs{;, cant of "Foster t~1as-L:ic 65-05" is 
applied® The "Sealfas" shall be allot:red to 
dry tier ough (approximately 1 5 ?~ ours) bef ore 
tl~.e subsequent coating is applied, 

~11o~.~r the Foster Mastic 6505 to drJ through 
(appro;yin~atel.v 6 days) bef are sn.eathing as 
specified beloti~rG 

After application of the ~~ ..a~tion and vapour barrier 
the piping shall be encased in zinc anneal of not less 
than 0.6 mm with folded joints or secured with 
stainless steel straps at not more than Lr50 run centres, 
as appropriate, S1~I.~' T:=~7PIS~IG SCRLIr15 i~)HICFi PfIGH~.' 
PLrlIC7'URl; TFIP V~,POUR 13~~RRIP~Ei. SHl~:ZL Itt71' I3P USLD. Eit 
bencJ.s the metal casing shall be cut and foaled into 
lobs-ter back segments 4 
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230 0 Water Circulation and Reticulation 5,ystems  ~(Cont°d) 

2301 Chilled dater S,yste~~Cont~d)  

(b ) Fipin~ and  Insulation  (Conttd)  
there packing pieces are used at pipe support paints 
they shall be of wood of an approved rot-proof species 
or of hoop pine treated with three brushed an 
applications of 20~ capper napthanate solution applied 
at intervals of not less than three days. 

The packing pieces sha17_ be suf'fi_cirently wide so that 
the stress an them is within the permi-~:.ted. working 
stress for the kind of wood used; but they shall be 
not less than 50 rnm wide measured in the direction of 
the turd of pipe. The vapoux: barrier specified above 
shall be cantinuou.s over the pacl~.ng p~ aces. Prov~.de 
heavy gauge G.I. sleeves to protect the vapour barrier 
fxorn pressure from the supports; the sleeves bell-
mouthed at each end to guard against puncturing of 
the vapour barrier. 

Insulate fittings tait,h expanded polystyrene cut to shape,, 
secured in place and vapour goofed as above; with 
enclosing sheetmetal bo_ros. 

23.2. Valves 

(a.) ~'ar Isolating,, balancing and check valves and valves 
for vents and draix:s see clause 25.11. 

(b; Motorised control valves  
These shall be selected to suit. the arrangeruent described 
in Clause 602 (a)o  All valves shall be carefully 
sized so that they exercise ~ortr. of over the full 
working stroke. 

Valves up to and including 50 m,-n diamete-r shall have 
screwed bronze bodies; over 50 ~~ flanged cast ir`CSl 

bodies. 

Valves shal_J_ be of a mace and. type specia.l7y designed 
as motorised control valvesa Valve plugs sriall be 
specially shaped to give ar. equal percentage or other 
approved characteristics. Valves shall be of the 
norrnally c7_osed bronze trimr:~ed type. 

23,3 Pipe Strainers 

Provide strainers immediately upstream from all aatorilatic 
control valves. Strainers shall have a dutch weave morel 
wire filter. i.ng  screen of a mesh suffi.cient].y fine for 
collecting all mai,eri.al capable of damaging the seats of 
these valves; az~d be fitted with full. bore blowdoff valves 
fitted to the screen caps. Provide a termination to the 
bJ_ow~•off va7_ve suitable for hose connection with screwed 
cap and washer. 

Make provision for the temporary inserti~~~ during the 
conmi.ssionin.g period of metal screens at the sta.ction 
side of all purrrps. Each screen sha11 be capable of 
arresting all pipe debris large enough -to damage the 
pump and shall be inserted within a sheet section of 
'flanged piping capable of being removed and replaced. 

0'' 1 I ! ~! 
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23x0 lrFater Circulation and RetieLlation S,ysterns (Cont!d~ 

2301¢  Provisa. on for l7isconnecti on of Piping  from lquipment 

To fac~_litate the disconnection of piping from equipment It  
connections to equipment shall be made by .flanged jousts 
or unions. 

2365 dater Temperature Measurement 

Provide pockets in piping for the insertic~r~ of glass stem 
thermometers at the inlet ar.d outlet of the cooling coils 

These shal_1 be deszgned for a 3~0 ruu long thermometer and 
shall co?zsist of a 17 mrn diameter tube with a screwed end 
and plastic cap extending at, least 50 mm beyond the 
pipe or its insulation, 

They shall be set into the pipe at an ar_gle of 30o  to 
the axis of the pipe s-u.table for filling with a liquzd, 

In pipes smaller than 50 mm die-rnet.er a 300 mm long section 
of 50 mm diameter pipe shall be included for the pocket 
with. eccentric reducers to allo~~r drai-rzing. 

23®6 Pressure. Tappings  

Provide ~,*slues tappings for mak~.r_g water pressure readdngs 
on both sides of the following :— 

all cooling coils 

all motorised l~rater control. valves 

All tappings shall be positioned to give pressure dre~~s 
over cc>:ils, poops or valves only, excluding the pressure 
drops aver associated valves, strainers, etco 

23,7 Provision far Braining system and .Air venting 

For draining the system p.ravide 19 mm valves at low points 
of the system suitable for hose ca~~nectien. Provide cap 
with washer .for each. valve to prevent possible water 
lealtabe - from valve . 

At the bottom of any risex• in which dirt may collect provide 
25 mm diamoter ~i~rt lebs with 1y mm valves sLu-table for. hose 
connection., Provide screwed cap with washer for hose 
connectiarr, 

All sectians of pipewark in which air may collect shall be 
vented with 6 mm vents at high points. Vents shall be 
valved at haxad refight and discY~arges shall be fitted with 
tundishes dra~,.ined to waste. 

2l.~.0 	STEAM, HOT L~Ai'EN. AND  COr1BENSAT~;_ SYSTEMS  

2/.f  o 1 	Pini~ 

Refer to Clause 2505 
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2lt,.0 Steam, Hot idater and Condensate Systems  (Cont'd~ 

2L,,.2 	Insula-ti cei 

I~.7.1 steam condensate and hot water piping shall be insulated 
with preformed sectional mineral wool or glass fibre hiving 
~. thermal conductance (K factor) not greater than - 

0.035 ~~/~ 	at 	24°C 

anal 0,065 ~/mK 	at 	177°C. 

Insulation shall be factory bonded to fire resistant 
reinforced double sided alumo.riium foil (Sisulation ,(,.50 or 
equal approved) with provision i;o aYer lap longi.tudiiAal 
joints of the foil; the overJ_ap st~~ck_ down with a 100;U 
coverage o£ an approved fire resistant adhesive. Cover 
all circumferential ,j oints with 75 mm wide altlmi  nium 
foil (as specified above), similarly adhered. 

Insulation thickness shall be as follows :-- 

Condensate lines 	 - 	25 mm 

team and Hot G4ater Lines 

Nominal F±pe Size 
Less than 32 mm 
	

25 mm 

32 mm to 100 mm 
	 /.~0 mm 

Over 100 mm 
	

50 mm 

Alit insulation shall be encased in 0.6 mm Zinc anneal with 
longitudinal anti circumferential joints lapped not less than 
/~0 mm, with the lal~gitudinal laps doamward to shed water; 
the casing held in position with galvani3ed steel straps 
and clips at not greater than. 45G mm centres or bright 
zinc plated steel self tapping screws at not greater than 
225 mm centres. t1t bends the metal casi.r~g shall be cut 
and formed into lobster back segments, secured ~s above. 

Valves, flanges and unions shall not be insulated and 
adjacent insulation shall be neatly coned down. 

approved metal spiders shall be used at all pipe clamps and 
suspension points of insulated piping; filled itith plastic 
insulaticr~ before insta7.],ation, 

2~..3 Valves 

(a) Isolating val.ancing and check valves -See 
Clause 25,11 

(b) Motorised co~.trcl valves  

Valves up to and including 50 mm diameter shall have 
screwed bronze bodies; over 50 mm flanged cast 
steel bodies. 

Valves shall be of a make axed type specially designad 
as motorised control valves. Valve plugs shall be 
specially shaped to give a modified linear or other 
approved chax•acteristic® 

Valves shall be of the normally closed stainless steel 
trimmed type. 
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2L,-,0 Steam, Hot dater and Cazidensate Systems (Cont~d~ 

24.x. Steam Traps 

These shall be of the balanced pressure thermostatic type 
of ~irax manufacture or equal approved. 

ldhere necessary for the proper operation of the trap 
provide a short collecting leg before it. 

Provide a union on either side of every trap 

24.5 Strainers  

Strainers shall be provided ahead of alJ. pressuure reducing 
valves, motorised control valves, traps, etc® 

4. 

Strainers shall have approved stainless steel- screen. 

2.~.q'o Provision for Disconnection  of Piping from Equipment 

To facilitate the disconnection of .piping from equipment 
all connections to equ;pmer~t shall be made by flanged 
joints or uni axis 

24.7 General 

All branches from hariz,ontal steam lanes shall be taken from 
the tops of the horizontal lines. 

Zn general stein Lines sha7_l be run with a fa7_l in the 
da~rec-t~.a~1 of .flow and shall be drained of condensate 
at al_7_ low points® At such drain points provl.de either steam 
separator. s or pockets; the packet having a diameter. equal 
to the diameter of the pipe® St~:am lines shall also be 
drained of condensate at the base of each r. iser® 

Provide automa-tic air vents with isolating valves and unions 
at the tops of each risen the air vents connected into the 
condensate return line vents, 

All candensate from heaters anal fror~l traps draining s-t~an 
supply lines shall be collected by the condensate re~arn 
system which shall be run tiaith a continuous fall. to 
waste as shown an the drawings. 

T~~e m2,xi.mum steam velocity through piping shall be 35.5 m,~s• 
and the maximtun pressure loss rate shall be 230 Pa/ma of 
e~ai.valelzt pipe length. 

'~`h̀hough a steam pressure of 275 1cPa i-s mentioned in Clause 
6.2 	(g), th-± : pressure may be lowered if consider. ed :Wore 
satisfactory or better s>>i  ted taking ~~ato accol~nt the 
clxaracteristacs of the equipment offered by the duoter® 

25®0 PIPING~VALV.NS~  >IIAC~,AMS, Nt~~R.K~i.S AND IN5`[~tUMGNTS 

2501 	General 

All work shall comply with this Clause unless special 
requiremezits are set out i:~ tt-~e section covering the 
relevant part of the installation. 

25 a 2 I?i~ir~g 

{a) General_  
The drawings indicate the general arrangement and method 
of ruruzing the various systems of pipework on7,y - aL"L 
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2~.0 	Piping, Valves, Diagrams, Markers and Instruments (Cont'd 

2?~? 	Piping (Gont'd) 

(a~ 
	

General (Can.t' d  
work shall be installed in an approved manner to meet 
structural and architectural cor_dations, ar_d to 
avoid interference as far as possible with the i~rork 
of ether trades, a.11 subject to the approval of 
the Superintendent°s Representative® It shall be 
the responsibi7;.ty of the Sub-contractor to co--
ordinate fulJ.y with other trades, and in particular 
with otter trades installa.ng pipework adjacent to 
the pipework covered iii this specafacation to ensure 
tha-t<ti.the finalised arrangement of pipework is the best 
possible .anal. that access for f~5ture maintenance, etc. 
is adequate axed to the approval of the SLzperintender_t's 
Representative. :iny pipe that cannot be concealed 
shall be referred to the Superintc-ndent°s 
Representative before installation. 

l~here pipe sizes are indicated on the r]-.tasting these 
shall be the r~.nimum sizes acceptab 2..e ~ Where pipe 
sa.zes 'are not indicated., deter°rdne tkae size of the 
pipe. so that it wall be of adequate size for the 
duty requ~.reda rill pipe sizes sY~.al1_ be sub j ec t 
to approvalo 

All pipework shall be constructed so that it will -be 
free for contraction and expansion so that it sa~~ll 
not damage any other wets: or effect i~~jury to ;.tself. 

Special case shall be taken in the arrangement of 
piping to secure neat and workmanlike appearance and 
true alibnment and grade® Crossovers shall be kept 
to a minimum. A.11 pipes shah_ pass thx•ough wa17_s a+~ 
right angles, 

"posed ruaxs of pipework shall be supported so that a. 
clear space of not less than 5Q mm is left between 
the pipe or insLblation and the nearest wall, ceiling 
or other surface. 

97.1 pipes and fittings shall be thoroughly cleaned before 
erectach reniovi~7g all sea7_e, b~.irrss  fins and 
obstructions and k!here necessary, blown through 
internallry after. erection. 

pipework shall_ be isolated fro;n vibration by approved 
flexible connections ~~rhere necessary. 

Sma71 bore pipework shah be protected f2~om mechan~.ea1 
anjusy by the use of ba.clszz.g boards, conduits or 
other approved means. Backing boards sha11 be of 
first class dressed timber painted or varnished 
prior to erection of pipework. 

7.~rae drawings indicate the approximate posits on only 
of all outlets: ~-̀ .final pos~.ti~ of all outsets, etc,, 
shall be determined on sited  

?_s m ~ Grading Venting and Draining 

Piping sha7.1 be true to grade. Sagging piping that wi11 
trap liquid or air. wi11 not be accepted. 
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25.0 Pining. Val-ae:~. Di.agram~ P~Swrkers_and Instruments 

25 0 3 	Gradinr~ Venting and_Ilraina.n~ __(C opt r d~ 

Y~herever possible, horizontal piping shall be graded down. 
in the direction of flow; except for pipes carrying water 
which. shall b e graded upwards in the dire cti on of flow 
er:cept where running with other services when, for appearance 
pLarposes, water piping shal_1 be run to the same grade as 
't's~e otherso 

6~ierever possible the grade shall beat least; 1 in 200, 

(i) Water Lines -provide air vent at al_l high points. 
Where there axo branch lines ser~~.ng outlets these 
shal_1 be graded upwards to vent through the outlets. 

(ii) Steam Lines ®provide steam trap assembl7.es at all 
lOy1 points, 

Branches for c:or~tlection to equipment and branch li~~ es 
shall, be tal~en off the top of ~l,he steam main. 

(iii )Steam Condensate -lames shall. be graded dorm. 

(iv) C~om~res:~ed Ai.r Lines -provide automatic or m~uzual 
valves drain points at all low points® 

Fit all vent anal drai~~r points provide risers and poc}cats 
respectively to wizich the vent or drain shall be colxreeted.®  
each ra_ser and pocket shall, rive a da_ameter equal to the 
d2,aneter of the pipe on which it is formed and shall._ be 
not less than 150 m~;i high axr the case of risers and 300 mm 
deep aeri the case of packets, Fit manual or automatic 
valves to all risers and pockets as specif'L.ed. Vents az~d 
draans shall_ discharge visibly to t~andishes or other waste. 

~'roz~.de drain cocks at all low points in water systems to 
per>id.t draining. ~acki cock shall be suitable for 13 r.~n 
hose coa~c~ecta.on for draining t•o waste. 

~i7.1 porti one of equipment in which water may collect shall 
be drained to waste® L?rains shall be connected to 
equipment with. uniaras to facil_~ fate oleanz.ng. 

25,/x. Wipe supports 

Hanger. s, supports, bra.ck..ets, etc®~ shall be of approved 
design and s~iall allo.~r f. or expansion os pipe lines arad shall 
have provisi on made for adjusta_ng grade and alignment, 

G~!here possible parallel rl.lns of pipes shall_ be grouped on 
pipe racks. Racks shat=~ c;onsist of shaped steel frames 
arnd the pipes s'na11 be ca_r~ed a_ri saddles bolted or screwed 
to the racks, a17. racks, hangers and other supports shall 
hove inserts on which the pipes sht~l., rest, Inserts shall 
be of neoprene or other sim_-ilar approved material where 
pipes do not get above ambient temperature and of asbestos 
caebbing where they exceed this temperature, 

Supports for verta.cal pipe Lines shall be designed so that 
tl~c weight of the pipe is positively s~opported in a way that 
does not depend an a friction grip orl to the pipe. 
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25 0 0 Pi;~ing,, TTa.lve s z  lh ~am~ Markers and Instruments (f ont ~ d )  

25~/,. 	Pibe ,~az~ports ~Cont~d 

Brackets shall also be provided as necessary to prevent the 
piping from swaying and vibrating. The spacing of 
supports and/cr brackets sha~.l not exceed one and a half 
times the spacings for horizontal piping set out belaw for 
piping of the same material ar~d sizes 

All pipework which remai~zs at about ambient temperature 
such as compressed a;  r, gases, cold water, drains]  over® 
flows, fuel oil, etc,, may be clipped to fixed supports 
or may be supported form flexible hangers. ~`he method 
of support adopted shall suit the location of t'ne pipeso 

All pipewerk in which significant vaxiatiarxs from ambient 
temperature occurs, such. as steam, cor:densate, hot water 
pipes etca, shall be secured at intervals not exceeding 
20 m by anchors in the case of bath horizontal anal C~rertic~~ 
pipes. Provision for expansion between anchors shall be 
made by bends, loops or other approved r~anso Between 
anchors, provision shall be made as follows for moverr~nt 
of piping a~ 

Mori z onta7. 1'ipin g 
Piping shall be hung from steel rods wit'n pivots at both 
endsy the rods having diameters as follows s® 

Pipe I7ia.meter 	 R.oci Diameter 

	

to and including 50 mm 
	

10 mm 

	

75 mm 
	

13 mm 

	

125 ~ 
	 16 mrr~ 

	

150 mm 
	

19 mm 

	

250 mm 
	

22 mm 

~Ihere the amount of expansion is excessive for the lengt'n 
of rod that can be accommodated or where support form 
above is not possible, the piping shall rest on -rollers. 

Vertical Pi.pi.ng  
The piping shall be restrained form moving horizantaL~.jy 
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 additianal 
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 not exceed 25i of the extension of the sprin g 
due to its loading® 

Springs shall hz~,ve a uri_nimum ad~l~  tional travel from desi~. 
deflection to sola_d of not less than 5Ug4 of the desi~z 
deflection where the design deflection is not more than 
one inch, and 3U;~ of the design deflection where the 
design deflecti on is greater than one incY..e ~;ach spriizg 
shall have a pointer and scale for indicating the sp~:ing 

. deflecti an, Ldhere the spring diameter is less than 0®~s 
times the compressed height of the spring at design load, 
the spring shall be inclosed an all sides by a robust 
h ot~sin g. 
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25®0 	~ipinj?'~ Valves, l~ia~ra;nF  Markers,~a~~d Instruments  ~Cont~oi 

25.4 Pipe ,~upp or is ~C ont' d~ 

1?rawings or sales of all ~.xa.chors, hazigers, claps, etc®, 
shall be submitted for approval prior to commencemen-~ of 
erection. 

Hangers or other approved supports for horizontal pipe lines 
shall be spaced at intervals n of o  eater than the 
following ; a 

. Steel Pipe -° 

Pipe Size 

13 mm 

19~°~32~ 

40 mm 63 znra 

75~;-5~~ 

100 min ®150 mm 

200 mm ~ 300 mm 

® Copper Pipe  

Pike  Size 

6mm~10mm 

13 mm 

16mm~25 mu, 

32 n'an ®40 mm 

50 mm 

63 mxn ~ 100 mm 

125 mm 

150 mrn 

175 mm 

200 mzn 

225 nun  

Spacing  

1, X00 mm 

x,400 mrn 

3, o0o mm 

3, 600 mm 

~., 200 mm 

/~., X00 iun 

S~acin~ 

600 mm 

1,200 mm 

1, X00 ann 

2, 400 min 

2, 700 mtn 

3, 000 mm 

3,300 mm 

3, 60o mm 

4,200 mm 

4,500  mm 

4, 800 nun 

See a1  s o Clause 27® 0 for piping coz-u~.ected to equip;r~nt that 
is spring mounted or embodies reciprocating or rotating 
components. 

25.5 Materials 

These shall be as stated in ~aanexure 9a 

25.6 Joints  

(a) Un~a.lvanised Steel Lines Tested Heavy Duty  
All joints shall be selded to S..Ae t~° Specification by 
qualified welderso Welding shall be carried out 
only by persons approved by the .Superintendent's 
Representative who may requiz°e the submission, in 
respect of each person proposed to be engagedP  of 
any or all of the following 

. Certificate of Competency 

. Statement of Experience 

Test pieces as direcP;ed. 
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25 s 0 Pipin~~, It~l~aes, Diagra~ri, h~arkers and Instrument (G ont  9  d  

256 Joints  (Cont~d)  

(a) Unga.lvanised Steel Lines Tested Heavy L`uty (Gone°~ 
Flanged joints shall be made at all valves and at sucib 
other places w:~er.e necessary for installation purposes 
in lines over SO mm nominal diameterm Flanges shall 
be to the BaSm Table appropriate for the working pressure 
of the systeli~a but nct lighter than Table 'E °; and 
shall be welded to the pipes Where welded. joints 
are impracticable in li.~.es under 50 mm nominal 
diameter, approved female unions faith double bro~~ze 
seats may be used° 

(b) Cgalvanised Steel Tines 
Joints generally shall be screwed, Screwed flanGed 
joints shall be made at valves and at such other 
places where neces:~ary for installation proposes in 
lines over 50 mm nominal diameter. Flanges sha1.1 be 
to the BaSsSa Table appropriate wor~.ing pressure of 
the system, bizt not lighter than Tab7.e °F'; and 
shall be screwed to the pipe. Where screwed and 
socketed joints are impracticable ixa lines urd.er 
50 mm nominal diameter, approved fem~~le unions with 
double bronze seats may be used, 

(e) UnFal~vanised Fipes Tested Mediu.~n Tube  
Shall conform to ~a) or (b~ above according to tree 
applicatics~ and to approvals 

(d) vopr~e.r I.,ines 
All joints shall be of the socketed type in which the 
joint is made by the flow of brazing alloy by 
capillarity along the annular space between the two 
mating surfacesm For. making the joint either an 
approved capillary fitting shall be used or the 
end of one of the pipes shall be formed as a socket 
by heating and the use of approved forming toolss 

The brazing alloy shall be of approved type cCL'1t~-i  ning 
not less than 15~ silvers 

Flanged joints shall be made at all valves over 50 mm 
and where necessary for installationz purposes® 
Flanges shall be to the BaS,- Table appropriate for 
the work~x~g pressure of the system but not lighter 
than Table °~° and shall be j oin.ed to the piping as 
specified aboves 

To facilitate assembJ,~r in approvod places compressi~ 
unions of approved manufacture may be used in lines 
under 50 mms 

(e) General 
Joining flanges shall be tru1~% parallel to each other 
so that bolts are used only to ma'{e joints steam or 
waterproof and not to pull up flanges not true in 
alignments All bolts and nuts shall be of materials 
matching the pipings For black pipe use bright stec;l 
bolts and nuts® 
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071. 177 

~2~m 

25.0 Pining Valv_esDia~ram,~Markers and Instrument ~Cant.'d~ 

25.6 Joints ~Cortt~~ 

(e Geriersl  ~Gont°d~  
Oompresscd asbestos fibre full faced gaskets shall be 
used between all flanges with aza approved jointing 
compound, except that insertion rubber full faced 
gasketted may be used where approved in systems Frith 
low working pressures. P.T.F.E. tape shall be usad 
on all screwed joints. 

NOTE 	Joints between copper and steel pip~.ng shall 
be of the gasketted flanged type to prevent 
metal contact. Al.l 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 

l~adiused bends shall be used wherever possible. Unless 
specificall approved, elbows shall not be used in piping 
in which flotir takes place continuously ti~rhen the plant is in 
use® 

Bends in steel lines shall have a radius of not less than 
four times the d;  ameter. 

Bends in copper lines shall have a radius of not less than 
five times the diameter except that a radius of riot less 
than three times the diameter will be permitted provided 
the wall thickness is increased b~' 0.S mm over that 
specified for straight pipe. 

All bends shall be pulled in an approved manner and no 
appreciable flattening of -the pipe discernable. 

Tees ,shall be foru~d in the manner specified for joints ~- 
that is by welding in the case of black steel pipe, In 
the 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. 

25.g Pipe  Sleeves and Ooverplates  

In all holes for pipes through concrete and masonry, copper 
pipe sleeves shall be set therein. Pipe sleeves through 
f~.00rs shall project 1j mm above finished floor levels 

All holes exposed to view in areas other -than plant roomsr  
pipe ducts and the like shall be fitted with approved 
chromium plated coverplates. 

25.9 Plating of Fxposed Wiping 

All exposed piping leading to fi tongs 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 platin g 
direct on the pipe for copper services, 
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25®0 lipin~, Valves. Diagram, P~Iaarkers and Instruments (Canted  

25.10 Testing 

As pipe reticulation proceeds and cvZ the completion of 
each section the various systems shall be tested as 
follo~rs 

As a maximum each section of piping shall be tested with 
the fluid to be carsied or a sima.lar approved one to a. 
pressure equal to its working pressure plus 61~~ which 
shall be held for four (4) boars with no discernable lass® 
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 working pressure has 
been specified, t'ne maximum working pressure to whcch the 
piping is lik~.ly to be suk~jected ixi use. The following 
requirements shall also apply 

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

all steam pipework to be tested in accordance with the 
requirements of tl7e S.A. A, Code and the Queensland 
Division of Occupational Safety and 'w`eights and :~~asures 

® 	in particular all joints in all pipework shall be 
exposed at the time the test is carried out, and pipes 
shall not be insulated prior to testing, 

. 	notification shall be given seven (7) days in advance 
in writing that tests are to be carried out, so that, 
the persons designated m be present at such tests 
The pipework will not be accepted unless this cc~idition 
is mets 

- 25.11 Valves  

Valves shall be of the types set out ixi Annexure 10a  
All valves shall be the product of a well-knocrn manufacturer 
and be of types a.n common local used All sizes of valves 
of the one type shall be the product of the one 
manufacturer 

All valves shall be suitable for the pressures and fluids 
parried by the piping in which they are installed® 

All valves shall close with clockwise rotation of the 
handwheelo 

A11 valves shall be placed in accessible positions for 
operation and repairs. Provide chain wheels and chains 
in place of handwheels for frequently operated valves 
located more than 2,000 mm a'oove floor level. 

here throttling is not required, gate or fulltray 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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-30~. 

25.0 Piping~Valves. Th'a~ram. Markers _and_Instruments  (Cant' 

25,11 Valves Cont~d ~ 

VaJ_ves over 50 mm diameter shall have flanged ends. Valves 
50 mm diameter and under ,may have screwed ends. l~Ihere 
used ire 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 aijacent equ;pr~nt 
shall be made with a flange or union. ~. union shall be 
provided on at least ane side of every valve with screwed 
ends® 

All valves with glands shall be fitted Frith gland packing 
of an approved type and suitable for. the duty fbr which 
the valve will. be used. 

Before installation, avert' valve shall be blown cut with 
air to remove any forei~m matter lodged a.n the valve, 
All threads shall be coated with graphite and oil (except 
valves for medical gases including compressed air.) 

Tn.reads on all nipples (including those in copper lines ) 
are to be tapered except on1.y for flare compression 
fittings® 

25.12 Pie  Dia.~rams~ Pike and Valve Markin 

(a) In ~;dd:ition to meeting the requirements of Standard 
S~ecificat~c~ SM 1,  C_1_a_usea  ~.g ,̀ f  th© Sub_contractor 
shall pra~~ride the items described in (b) and (c ) 
below, 

(b ~ Valve  Labels  
All valves shall have identifying labels cumbered to 
correspond with the plautroom diagrams. Labels shall 
be engraved traffolyte in metal carriers® Within 
Plantroom labels shall be screwed or secured in an 
approved manner to handwheels or valve bodies. 
Sn unfinished areas such as pipe ducts, tunnels, roof 
spaces, etc®~ th.e labels shall be securely wired 
to valves, 

(c) Pa.pemarkers  
All piping, ~ihether exposed or concealed shall have 
permanent pipe markers (`Brady°P  of 'pSafetymran'p  or 
equal approved) to iden+„ify piping and to indicatE: 
the direction of flow. Markers and the intervals 
at which they are applied shall be iri accordance with 
A.S. 	GA 21, 

25.13 Instruments 

(a) Pressure and. Altitude Gaines 
Pressure gauges shall_ be of approved manufacture, of 
the Bourdon type with concentric scales and shall 
comply with the requirements B~. S, S. 1730 °B Bourdon 
Tube Pressure and Vacuum GaugesP4® 
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?5®0 ~'ipa.n~,, Valves, ~a~ram, I~iarl~.ers  and  Instruments Cont!d 

~5 ~ 13 Instruments (Gont  ~d  

(a) Presstzr_e and r17.titu.de  Gates (Govt°d~ 
each pressure gauge shall be~goaranpteed_ as suitable 
for use with its respective indium whether s® 

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

The Bourdon tube shall be of ber_ylLium bronze 

Bezels and flanges of gauges shall be satin chrome 
finish° 

Gauges shall be fitted with Beryllium bronze orifice 
plates to mir~i.mise the effect of fluctuating pressure 
and shock 

The gauge dial diameter shall suit the irrsta~lation 
and the sea? e sh.a_ll be graduated in ki_1_opascals to 
not less than 30~ above the maximum working 
pressure 

The accuracy of the instrument shal]_ be such that tkae 
error in pressure indication, with either increasir~.g 
or decreasing pressure, at any point above 1Q;~ a:~d 
below 90~ of the maximum scale graduata.or., shall 
not ehceed 1;~ of the maximum scale graduation, and. 
for the rest of the scale r  12~ of the maxiu3mx scale 
graduation® 

Each gauge shall be clearly and permanently marked with 
the manufacturers name or trade mark, BBSaB® 170 
and the material_ of the Bourdon tube® 

Gauges shall be installed ixr the vertical position, where 
possible, and in a manner that will prevent the 
transmission of vibration to the gauge® 

A bronze gauge cock, "John Figs 73" or eoival, and 
suitable for the service pressure grad temperature, sYrall 
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 Therr~lor~ters 
Dial thermometers shall be provided where shown i.n the 
drawings or where specified® They shall be of tore 
mercury ixr steel type e 

The dial diameter shall be as specified, Bezels quid 
flanges shall be satin~crome finish to match pres;~ure 
gauge s o 	 ~.r  . _,~~ 

The dial tYrerrnonleters shall. be of the remote bulb typo 
with a movement consisting 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 s 0 Papin~. V~.lves~ Diagram,  M~.rkers  and  Instruments_  (Gent ~~ 

25 ®13 Instruments  , (c on-t' d )  

(b) 	~_al Ther. mometers (Gent e  d )  
movement shall be compensa.-ted agair_st ambient tercpera-
ture changes and shall be provided urith a zero 
adjusting screws 

The Bourdon tube shall be of seamless ch.rome~ 
rno7,ybdenum steel tubed 

The capillary tube and bulb shall be o_f staanle3s 
steelo Tne tube shall be of adequate length. for th.e 
app7.ication and shall be protected by soma-flexible 
copper arm~,ars The accuracy of the :instrument shall 
be within ~. ~-~ of the scale range and calibration 
shall nom change with ageing® 

The sensing bu]_bs shall be enclosed in thermometer 
pockets of a type which wilJ~ enable the buJ_bs to be 
withdrawn without drainir_g the piping system, 

Thermometer pockets shall be of bronze or stainless 
steel., shall be of the oi.l filled type, supplied by 
the manufacturer of the thermomm:;ter, of a length 
recornn-,ended by him and shall be installed in 
accordance with his recommendations® 

26o c> F~~cTR1cA~,  

2601 	ldirin~ Rules  

All electrical work shall_ be carried out in accordance 
with Australian Standard 3000 Past 1 -~ ~®!~. A. ?Miring 
F~ules, and the requirements of the Supply Authora_ty® 

26.2 Su~~1,Y 

Supplies shall be provided by others a.s set out in 
Annexure 11 s  The Sub 6contractor shall connect thane to 
the items prov~.ded by him and shall supply all materials 
and d.o all the work on the load side of these points 
of conxaecti.on. 

I~OT~ 	If the supplied listed in the ~rnexure are 
inadequate for the equipment offered this 
MUST BB M~.4x~, GI~I;AR IN THI; 11id%lR.  

26®3 Gorrductors 

(a) In general'  conductors shall consist of P.V.G, insulated 
stranded copper cables. No j oJ.nts shall be allokTed 
a.xi any cables except at approved terrrdnals at 
switchboards or equipment. 

All cables except where ot~~se specified shall be 
of 2l~0 volt or 660 volt grade of approved manufactures 
~'ach coil of cable delivered on the job shall 'Dear 
the maker Ps label intact, otherwise it shall be 
liable to rejection. 

All wiring shall be looped and no joints whatever wi7_l 
be permitted. Ali wiring in which kar~ks or abrasions 
occur will be con.der~ed and. shall be replaced by the 
Sub--contractor at his own expenses 
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2600 	Flec-i-,ri.cal (Gonted~  

26.3 Conductcrs~  (Cont!d~ 

(a> Gont'd, 

Distinctive co;Lours shall be used for all conductors 
throughout the installatiazi, 

In the event of any errors occurring the circuit 
shall. be rewfired a.t the Sub-cantractor is expense with 
the correct colo-ar, 

~sarthing 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 cress secf.-ion 
area than 3/®036 shall be used. All wiring to 
instruments, controls, etc® shall be bun in multi® 
strand cables, rrr nimum 3/. 029a 

Conductors shall be run as follows s~- 

In general, all conductors shall be installed i.~. 
sheet metal duct with removable covers® 

Ducts shall be electri.ca.11y con-tiriuous, and covers 
shall preferably be of the 0° clip iri°F type. Co~.rers 
secured by screws protruding into the cable space 
will not be accepted. Fit suitable supports with 
ira ducts installed on walls or ceilings to retain. 
cables when. covers axe rpmoed. x:11 edges of duct 
against which cables can bear, shall be bushed. 

Tn vertical duct runs, support the weight of the 
cables. 

Fix ducts within 100 mm of each end, and at intervals 
not ~xceedin.g lf.GO mrn, so that the entire duct 
systein is rigid. 

Note that within plantrooms and other finished 
areas, rigid P.V.C, duct, or conduits will be 
acceeted. However, all penetrations thrown 
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® 

® 	~tithin ceili_r~g spaces and other non-finis'ed areas 
of the building, double insuJ_ateci conductors r,~% 
be used either run on cable trays or clipped to 
the building structure at intervals not 
exceeding .j  m. 

(b) Where approved or specified., i~.I.I~1.S. cables shall be 
1000 V rating. Bending radius of M.I.I~.S. cables 
shall be not less than 12 times the r3;  ameter of the 
cable. x.11 glands, fittings and seals sha11 be these. 
designed try the manufacturer for use on Idfi.I.I~.S. 
cables and shall be properly installed and sealed. 
The Sub-contractor shall taYe particular care when 
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26.0 E~_ectrical (Cont'd~ 

26.3 Conductors~Cont'd) 

(b) C ont' d. 

sealing the cable to ensure that the end is perfeet];,r 
moisture free, and that each individual ccv~d~zctor 
at the end being sealed. is tiaiped perfectly clean and 
free from any minute trace of magnesium oxide 
insulating pewde.r.. The cable shall be made off and 
sealed izrmediately on cutting to ensure that no 
moisture is allowed inside the seal or cable. The 
seals used shall be of cold scre.a oai pot type and the 
insulating sleeves covering the conductors after the 
seal shall be made of neoprene® 

Seals are not to be screwed right horr~ on. to the 
copper sheath but ane thread is to be left remaining® 

All. coils of cable shall be insulation tested with 
a 1, 000 volt n:egger before use to avoid inst.a.11a.ticn. 
of low ii~isulatian resistance sections, and -  the 
Sub-contractor shall, after insi.;a.11ation of each 
section, and. before connect;ion to switchboard, test 
for insulation resistance s.rz accordance with 
S.A. k. jJiring Rules. ~y secti.on of cable which is 
found unsatisfactory shall be replaced. All cables 
after the installation shall show 'infin.ity' 
reading when tested with 1,000 volt. megger. 

Requirements of the S.A.A. Wiring Rules shall be strict~y 
observed a.rn installation of cable@ 

(c) There appropriate, busways maay be used, These shall 
eansist of copper busbars run in sheet metal ducting. 
Busways shall conform to the requirer.~nts below and 
shall be securely fixed oxi angle iron brackets® 
Busbars shall be so sized 1;hat temperature rise on 
full load doss not exceed /,0°C. 

26,l~. 	Swa.tchboards 

(a) General 
Sw3tch.boards 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 suppl;,,~ is 
to be given by others shall take steps to ensure that 
the provision. for receiving supply is consistent wi-~1 
the intended method of giving supp7~v. 

Each switchboard shall be in accordance with A.S. 
1136 - Switchgear and Car:trol Gear Assemblies, and 
shall be an indoor, stati unary, cubicle type, with 
form 1 segretation and 1 P. 12 protecti on. 

.Each switchboard shall be so constructed that all 
portions thereof are capable of withstanding maximum 
prospective fa1alt current available® 

For each section of each st•rit•chboard provide a 20 watt 
f7_uorescent fitting complete with tube and starter 
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2600 Electrical ~uonttd~ 

2644 Switchboards (Gontsd)  

(a) General (Gontt~ 
awi_tched from within the switchboardo Provide also 
within each switchbo~~r. d a general purpose outlet® 

I 

l 

Each switchboard shall be designed to dissipate the 
heat generated within it ~~r~xthout preducin.g internal 
temperatures that. exceed the rated ardent temperatures 
of equipment, etc enclosed by it or that cause 
inaccurate operation of overload relays, etca Tf, 
for this purpose, ventilation openings are necessary, 
each such compartn~nt shall be ventilated anal 
pressurized by meazas of a propeller fan (with cowl 
axed air filter) and an air outlet® 

Provide raised. concrete plinths under switchboards 
and bolt francwork thereto, Plinths shall be coved 
to tkae floor and finished w~_th Dement renders 

Panels shall be carried down t,o the plinth, but a 
clearance of 1~U mm shall be allowed between the lowest 
egt~_pment and the floor® 

Before commencing manufacture, submit for review 
deta~_led drawings showing cubicle ccnstruetion and 
electrical equipment. 

Al]_ circuits originating on the switchboard shall be 
pa•otected by HaFieC. fuses® 

All switchboard components shall be mounted Qn 2,0 ~?:n 
thick steel panels, kept clear of the outer. cubicle® 
No cozrrponents steal]. be mounted on the cubicle itself. 

Apart from busbars and MoIaMeSo cables all wiring sha11 
be run in ffnal~ti-strand r_ables within plastic ducting. 
All power anal control connections to equipment e-tc® 
external to t'n.e sr:itchb oarcl shall be broughlt to 
approved mechax:acal terminals arranged in rows and 
provided with approved markers. 

Ternaanals shall be of the type with parallel sliding 
plated jaws within plastic modules fitted to a shaped 
metal tracks 

Indicating 1.agh~ts, meters anal swtitchbs intended fox• da~r 
to day use shall be grouped together on a. fascia 
forma_ng part of the front pax~ell.in.g of one secticn 
of the s~.*atchboardo 

All indicating axed pilot lights shall be neon type 
lamps with remozTable bulbs and lenses® 

All equ_-~pment, lights and s~~hes shall be identified. 
(and in the case of swatches have their prosatians 
Lnarked) by means of er~.graved tra.ffolyte labels; l.abe~_,s 
secured with. not less than two screws® 

Provide neutral bar ar.d earth biro 
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264 0 Electrical  (G ont ~ d„~  

2 6.l-0. 	~witchb oard s _ (C ont ~ d  

(a) Ceneral~Ccmt~d~ 
Frati~.d~e autorna.tic q off' -- test switches for each 
item of automatically contro?1ed equipment to permit 
it to be stopped ar made to run for inspection and 
test purposes. 

i 
	

Px•ovide hour meters for duplicated equipment to record 
the number of hcuss run by each unit of the pair. 

For each motor ti~ith a rating of 25 kT~ 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 aLuneter 
shall be a 13.E®~. .~ g9 first grade instrument of 
the moving iron. suppressed top scale type with a 
scale length of 150 mm, The voltmeter shall be a 
matching instruraei~.t. The currant transformer supply 
izag the amn~ters shall be in accordance wa.th A, S. 
G3€38 to meet the appl~_cation described herein® G.'?'. 
primaries shall be bar type, with bolted cc~~necti aazs 
eacTi end for easy removal® 4eound primary type C.T®~s 
will not be accepted. 

The equipment mounted on the hinged fascia panel. srAa11 
be wired in flex~_ble cable bound together into 
a harness, with a loop formed at the hinge® 

IJo joint will be perrn:;.tted in. any ean.auctor, except 
at a terminal which forms part of some itei.~,s of 
switchboard equipment. All switchboard w:iririg shall 
be carried out to a consa.stent colour code ®  

Provide acid u~otant on a wall adjacant to the ss~ritc'~.board , 
an approved wiring diagram sho~_ng the numbers of all 
terminals on the switchboard. gild shc~aing also the :aize 
of all conductors. T~Iount the wiring diagram on a 
13 mm thick ply backing Lander a clear plastic sheet 
with a metal surround on all four sides® 

(b) Cubicle 
each switchboard shall be of the front connected 
ctabicle type. 

The cubicle sh.a7_l be of sheet metal construction of 
not less than 1.6 mm thicic, secuxcly stiffened and 
reinforced by a sturc~v angle Iran framework, or 
alternatively of not less than 2®0 mm thicl~.ess, 
folded for stiffness. 

The angle iron framework shall be cleaned down, 
degreased, painted with a phosphoric acid rust 
neui.;raliser, primed and brush enamelled. 

The panels and. doors shall be of galvanised sheet 
metal, or zinc anneal and shall be cleaned doom, 
degreased., painted with a phosphoric acid rust 
neutraliser, primed, spot puttied axed rubbed doom., 
sprayed with surfacer and finally rubbed down and 
sprayed with a first grade enamel and oven, baked; 
or equal approved. 
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_37_ 

26x0 Flectricalp_(Contsd~  

26e~ 	Switchboards (Con.t'd j  

(b) C,~bicl.e (Copt ~d )  
Interior of cabinets shall be ~rrr.~_teand exterior 
as selected, 

All cut outs and holes shall be bura~ Free, and painted. 

The cubicle shall be fitted. with double hinged doers 
to the fro~at, axr.d hinged. indicator section above. A11. 
doors shall be fitted with resilient gaskets to 
ensure exclusion of dust and dart® To give access to 
the interi or of the switchb oa_,^d, the doors sha11 be 
provided with cylinder locks (rninimt~m 5 pin) operat-~ 
ing 'might latch" type latches® 1111 locks shall 
be keyed alikes 

P.11 ventilation holes shall be insect a~1d vermin 
proofed., and shrouded so that dust cannot settle 
in. All cable entries shall be verim proofeda 

The switchboard shall incorporate approved spare 
parts shelf0 

(c) Switchboard Busbars 
bdhere busbars a.re utilised., the system shall comprise 
hard draum h1..gh conductivity copper bars, firni7.y 
supported by aan approved insulating support fitl~ed 
with secondary insulation where necessaa~y to prevent 
tracking. x~ll insulating ima.teraal shall comply witrA 
B.S.S. 1137 Type 1. 

A11 busbars shall be fully insulated indicating phas€~ 
designation, or fully encloseds  and must be 
compl_etel.,p separated from cabling zones 

The busbar systenishall be built to a type tested 
design, capable of withstanding a faulty level of at 
least 20 N[. V. E1. at 115 volts, and the switchboard 
manufacturer shall supply upon request, a copy 
of a typo test certif_'icate issued by a reco~zised 
Australian Testirg Authoritym 

Busbars shall be sized to limit temperature rise to 
l~.0 degrees G any,,ahere on busbars or connectionso 

(d) Other Conductors 
~~aring shall be r,zri an P.V.C. insulated cables as 
specified above e  except in the vicinity of equi.prnEr~t 
at elevated temperatures where cables of the appropriate 
temperature rating shall be usedo 

(e) C. L'. Sm  Un7..~s 
Combinati an Fuse Switch Units, shall be of the quid: 
make/quick break typo, and s"moving contacts shall 
be spring driven to ensure positive opening anal 
closing act~.ans® In addition all contacts shall be 
fully shrouded. H,1~.G® fuse links shall comply with 
dimensic>n.al standards, B. SAS. ~~/1967 and sha7_l be 
mounted czn the moving contact ni~cri.anism which shall 
be isolated from lane and load contacts when in tree 
'r OFP'° position. 
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~3~~ 

26x0 Electrical (Cant~d~ 

26.x. 	S;•aitchboards (Gant id; 

(e} G.F.S~.na~ts Gont~d 
The fuse switch un~.ts sha]_l co,npa.,y with B.S. 31 g5, 
and shall be tested and proved to be capable of closing 
onto axed carr~ring a through fault as specified .for 
the switchboard„ Each unit shall be capable of making 
and breaking 3 times full. lead current at 0.3 Power 
Factor. 

Each fuse switch unit itself sh.sll be enclosed within 
a separate compartment of preclude fault trGr~sference 
and shall. be ir_terlocked. so that the switch cannot 
be operated with its door open, or the door opened. with 
the switch in the '`OI~I"' posi.tion. An over-ra.dirig 
interlock shall be provided for maintenance and 
inspection purpose. 

(f } Gonta.ctors  
Ali. can.tact.ors controlling motors shall co;rrply with 
Australian Standard. 1029, and shall be capable of 
carrying and switch~_r:g full load motor current at 
AGl~ duty® They shall incorporate positive single phase 
protection by means of a dual bar system. 

Gantactors shall be of the black type, with auxilliary 
contacts as rer~uiredp 

Contactor coils shall be of the encapsulated. type, 
of long 1; f'e design® Supply 10/ spare coils 
(rounded, off to the next whole coil} of each type 
used, Spare coils shall be sealed into tough air 
tight polythene bags. Store these coils on the 
~ t'spare parts shelf1°. 

(g} Relays  
Relays used shall be plug in type enclosed i_n dustproof 
cover. 

Provide cne spare re]_ay of each type used. 

Contacts shall be Berated, by a minimum factor of 2 
i.e. contact rating shall be at J.east twice 
connected load® 

(h} H~R.C. Fines 
fdhere H.R.G® fuses are specified, the carriers shall 
be of~highest grade phenolic mouldings to B.S.S. 771 
with brass contacts and brass. carrier contacts. 

The fuse cartridge shall be to B.S. ~~ and approved 
for duty A.C. ~0 C1.a.ss G1. Control fuses shall be 
Glass P. 

Provide 3 spare FigR.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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~,3~~ 

26.0 	Electrical_ (Cont'~~3)  

2605 Control. Panel  

Refer to Clause 6.2 (b )Q Tries panel shall incorporate the 
switches and lights etc. described elsewhere in th.e 
specification. 

The panel shall consist of a sheet metal enclosuz'e constructed 
and finished in accordance with the provision of Clause 
26®~. above to the extent that they are applicable ?t sh~~i?  
be arranged for t•ra11. mcunti_ng and have provision for access 
to ~rir:irzg, connections, etc. inside it. 

'I'~ie lig7hts j  switches, etc. shall_ be mounted on the f_rozat 
panel of this box, ror the ~_dpntification of all_ lights 
and sari tche s and f cr other marltin gs 9  etc ® provide a 3 mm 
thick baclt engraved Perspex panel, screw fixed to the 
front panel of the box. The engraved lettering sha?1. 
be fa_1~_ed, and the back of the Perspex pane?. pa;  need tc 
colot>rs as selectedm 

27.0 	NOISE AND v.I.BRATI01`T 

All equipment installed shall be selected, mounted anc! 
installed so as to preduce no vibration than cap 
reasonably be objected toe The follotring provisions, 
however, shall at least be made s 

(a) All rotating or reciprocating equipment including fans 
and equipment housing fares shall be mounted on 
supports incorporating s 

(i ) springs with a deflection designed accord-ing to 
an approved procedure to give first class 
isolation of vibrata.ng forces, taking into acccur~t 
the type, size and speed of the vibrating equip.. 
merit and the thickness and span of the sue porting 
floor. 

The springs shall be designed with a suffic:i~nt7~yr 
large diame1i,er to give lateral stability9 but not 
less khan O,g of t'ra.e cor.~ressed height of the 
spring at design load. Springs skzaa.L have a 
minimum additional_ travel to solid equal to 
50~ of the design def7_eetian. 

(ii) Pads of neoprene in series baith the springs, 
designed for interrupting the passage through 
the springs of high frequency vibratia~n in 
the auc~~ble range. 

(iii )Provision for levelling the supported equipn~rit. 

(iv) P~Iotion limiters where necessary f'or prevez:ting 
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 Noa.se and Vibration  (Cont'd)  

(a) Cont'd® 

{v) Cant'd® 
exposed to the wind The housing s'na11 sex~ve as 
a blocl~ing during erection and the .installed and 
operating heights shall he the same A ma.nimum 
clearance of 13 mm shall be maintained ar.•ound 
restraining bolts and between the housing and the 
spring so as pat to interfere sritlz the spring 
actiana Limit stops shall be out of contact 
during rzorma.l operation® 

{vi) Hat dipped galvanising in the case of mauntings 
used out of doors, 

(b) Pipir_g oonrnected to spring mounted equipment shall be 
laid out so that tl~ae piping has sufficient flexibiii ty 
to allaw for movement of the equipmenth-, and exp~azzsi ors 
or cantracticn of the ma7_nse Such piping shall ce 
hung for a length equivalent to two hurir',red 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 vibrata.an in the audible range® 
~`he springs sha11 have a deflectian under operating 
conditions of at least 2~ mrn. Spring diameters 
shall be no less tn.an Oob times the compre:;sed height 
of the spring at design load® Springs shall have a 
minimum additian.al travel to solid equal to SUjo of 
the design deflection, Hach spring shaLL have a 
pointer and kale far indicating the spring 
deflecticuz® 

'Z'he spr. ing closest to spri.r!g mounted equipment shall 
be as specified above arzd addi.tianall_y shall be 
capable of balding the piping at a fixed eievatic~n. 
during installa.taon and have a secondary adjustment 
for transferring the load to the spring whilst 
maintaining the piping in the same position. 

Beyond the length of two Yiundred diameters all piping 
shall be isolated from the structure by flexible peas 
or inserts as specified a.n Clause 2~.0 

(c) All air ducts shall be isolated form fans by flexible 
connections® See Standard Specification SM2e 

(d) All electrical_ conduit and rigid conductors sha11 
be isol..a.ted from motors by sections of flexible 
car_d»-i  t and wiring as specified in Clause 2t~w0 

(e) 77r•ain lines sha71 be isolated from vibrating equipment 
to wh~_ch they are attached by means of sections o~ 
rubber hosing® 

,r.,.... 
(f) 	The pipewar~: gener. ally shall be supported form beams 

or other rigid structural elements ~ not from tkz:,_n 
or light weight floor or wall panels® 
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®41 w 

2£~ 0 0 N.~SCELLAlV~OUS 

2301 	r'~a.chine  Rases  

The Sub_contractor shall provide all concrete plinths 
required under itet;zs of his equipmient, and any necessar~,r 
stabilizing blocks or baseso 

2S®2 G~zards 

Gtaarrls shall be place around all mova_ng or other.*~_se 
dangerous parts of the equipment to the satisfaction 
of the C~ueensa~and Division of Occupational Safety and. 
heights and Measures, ai~cl the Superinter,.dent's Representative 

2 S ®3 	a_xin gs 

(a) Permitted  `I`ypes  
In general, all fixings shall be by metal expansion 
devices in pre~dr:illed prepared holes® 

Self®dril7.:ing anchors may be .used subject to approv4.l 
if designed using a -factor of_ safety of 100 

T~plosive driven. fi~.ngs may be used subject to the 
following p~ 

such fixings shall not be used with prior approral 
of the Superintendents Representative. 

e 	such f~.xi_ngs shall not be used in the following 
circumstances ~_ ~~ 

when exposed to ~~.ew in the finished build}ng 

when in tens~_on 

for fastening to other th~•~.n concrate or bl~icl: • 

for fixing to hollow bricks or hollo~fr blocks 

for edge fixing to 115 ~~ brick walls. 

such. fixings sha]_l be sued on1,y for r~nor support] 
such. as the direct clipping -to walls of pipes 
13 mm diameter and under. 

(b) ~sigrz of Fixing  
The selection of type;  size and number of fixings shall 
be in accordance z•Jith the recommendations of the 
fixing manufacturer. If required by the 
,Supera~ntendent°s Representative the Subcontractor 
shall carry out, without cost, tests to substantiate 
the reliability of the desi~a dais. being used. 

(c ) Lacati.on  of  P`ixings  
To prevent disfiguring the tructure and to ensure 
sound fixings, fixings sha71 not be made less than 
63 mm centre or less than 50 mrn from edges or corners, 
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?~3~Q T•1a.scellaneous  (Cor..t~d~  

2d~~. Paintin~~,  

T'ne Sub-contractor shall paint with an approved preparatoi~t 
and two finishing coats of selected  colour a.-~l parts of 
t'ne installati on including fans, motors, puns, cylinders, 
guards, hangers, brackets, piping and all other permanent 
parts of the installation except ®® 

(a 
	brass, bronze or copper parts which shall be le £t 

clean, polished and finished with one coat of clear 
lacquer of approved rnanufact;,u•e~ 

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

{c) general7~ aluminium par-ts shall be left clean 

{d~ items concealed farm viers above_ false ceiling or in 
vertical pipe ductsa 

Pri..or to painting, all surfaces shall be prepared according 
to bust practice® In part.icu7_ar all galvanised or zinc 
anneal surfaces shall first either have one coat of etch 
primer or  be washed dorm first r~iith etchJ_ng solution and 
then clean water ar~d be dried off, 

All materials sha]_1 be of first grade quality for the part 
icular environment in which they are to be applied® 

All coatings sha1J_ be comoatible with each other, and 
should be procux•ed from the one manufacturer. 

Identification names and numbers shall be sign written can 
all equipment in an approved. contrasting colour in letters 
of a size to suit the app]~cation,, but at least 25 ~~ 
proposed wording and lettering size to be s~,~mitted for 
approval. 

29,0 SCh"~DUT~E OF T~C~dIC1iL  3~T;~II~S 

~hzoters shall complete t':ze schedule of Techni cal Details 
forming part of the b`pecificat:ion Documentsm 
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Mechanica-1 Services La~rout 
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AI`~IE~UP~ 	2  

SOUPID ATTF:NUATOR PERFORI~JCE REQULRFIN~NTS 

i`~in. dynamac insertion loss of sound trans - dR re 1012  matt 

SCUTdD 
ATTk,NUATOR 

OCTAVE SAND CENTRE FREQUENCIES 
(I~z) 

FACE 
LOCI TY 

NIt1Y. 	 LOCA`IlON 
P~ MTSSI ULF 
PR..e,SSU13E 
DROP (kPa ) 

SUGGESTED 	AIR 
SIZE TO SUIT 	QUA.NTI TY 
DUCT;dOHK 	 (1/sec ) 

125 250 500 1000 2000 4000 	'000 
(m/sec.) 

SA 	1 23 

15 

32 

2b 

47 

43 

5b 56 4g 35 4.~6 0,137 Generator 
Room 

Generator 
Room 

12~Ox 915 x Equiv- 	5420 
alert Length 15?_5 

SA 	2 53 53 45 32 4.gb 0.105 610 x 915 x 	 2710 
IsJngth 1525 

SA 	3 15 2 43 53 53 45 32 4.86 0.105 Generator 
Room 

610 x 915 x 	 2710 
L✓ngtn 1525 
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aNNExuRE 3. 

OOI~PRESSED ~~TR. SYSTEM 

WORKING PRESSURE OF  COI•~I'OIdENTS 

A1.J_ components shad be s ~~i table for 
a working pressure of not less than 

AIR  COI~IPRFS,SOR  

Nv~ber off 

Free air delivery of corr~ressor when 
operating a-t a discharge pressure of 
415 kPaa 

690 kpao 

«~ 	 1 

w 	2.~ litres/sec. 

ASR  REc~~v~R  

Number off 	 ~ 	1 

Z~pe 	 ~ 	Horizontal 

Diameter 	 ~ 	450  mm 

Length 	 ~ 	915 nun 

AFTFu~ G00-L~jR  

Description Unit mow~ted 
air cooleda 
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ANNr.,~UR~, 1,~.  

GENERAL T1:SCRIP`1'~:OI~d O~ EXISTIT~dG INSTALL•ATTON  

PART 'A~ w  MATER CHILLING PLANT 

(i) ~lAT.ER CHILLING  UNITS 

2 x each Frith reciprecating refrigerant cor.~ressors, 
direct e;cpansiozi water chil~_ers and shell and tube 
condenserse 

(ii) COOLING TD'YlERS  

2 x cross uraught• ar~.duced f:Low type, 

(izi) 	CFLThLED 11A'I'ER PITI'~Fa 

(a) 2 x Prima:c°y Pumps 

(b) 2 x Secondary pumpse 

All erd suctiat~ -~ back w:a.thdrawal type@ 

(iv) 	CO`TL~.:NS~R  WATk~R PUNIYS 

2 x end suction back withdrawal types 

PANT  ' B' 	CONTF~OL ~RA1VGEt~IdT 

See Clause 6~1 

O7 ~ 177 
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Annexure !~. ~Cont'd )  

General Description of Existin~Installatian (Cant'd 

PART 'C' -AIR CONDII'.[OPJIAJG SYSTIviS  

SYSTL;M 
N0. 

1~RI;A 
SERVH~D 

LOCATION OF 
COPiDITTONER 

N0. OF 
ZONES 

TYPI; OF 
REHEAT 

AC/1 (a) Paxt Floor 1 Ground Floor 7 Electric 

AC/1 (b) Resainder 
Floor 1 

Ground Floor S Electric 

AC/2 Floor 2 Floor 2 ~ 	12 Electric with 
1 Zane Steam 

AC/3 Floor 3 Floor 3 2 Steam 

AC/!~ Floor 4 Floor 4 

~ 

3 Steam with 
1 Zane 
Electric 

AC/5 Floor 5 Floor 5 z Steaz~ 

AE/6 Floor b Floor 6 2 Steam 

AC/7 (a) Main Area 
of Floor 7 

Roof 2 Steam 

r 

AC/7 (b) Insectary 
on Floor 7 

Roof 3 Electric 
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SYSTIiM 
N0. 

_ 
AREA SL+'RVED LGCATIOiJ 

OF FAN 

~ 
TYPE OF 

FAN 
IJO. OF ~ 
ERUALLY 
SI Z~.D 

_~,FANS 

AIR C~UAI3TI TY 
H~L~JIL~~]) ~3X 
3YS TE'ri - 
C . F . i%!. 

V2 Plant Room hound 
Floor 

l~a.aphragm 
Mounted 
Propeller 

1 10000 

V3 ~torkshop Grotuzd 
Floor 

Di apliragm 
Mounted 
Pr opel].er 

1 2500 

V[,. 
(A&B) 

Floors 1 
and 2 

Roof Single 
Inlet 
Centrifugal 

2 7300 

V5 Ground to 
Floor 7 

Roof Single 
Inlet 
Centrifugal 

2 L~.070 

V6 Infected 
Lab. 

Floor 2 Single 
Inlet 
Centrifugal 

1 L,?_0 

V7 Infected 
Animal. 
Room Ls,. 

Floor 2 Single 
Inlet 
Centrifugal 

1 120 

V$ Infected 
Animal 
Room 5 

Floor 2 Single 
Inlet 
Centrifugal 

1 120 

V9 Dark Room Floor 2 Single 
Inlet 
Centrifugal 

1 ?_20 

V10 Lecture 
Room 

Floor 4 Single 
Inlet 
Centrifugal 

1 700 

V11 Sterile 
Room 	~ 

Floor 5 Single 
Inlet 
Centrifugal 

1 230 

V12 Counting 
Room 

Floor 5 Diaphragm 
Mounted 
Propeller 

1 60 
' 

-.--~ 
V13 Ambient 

Room 
Floor 7 Diaphragm 

Mounted 
Propeller 

1 2500/1$00 

V1/i. Lift Motor 
Room 

Lift Motor 
Roof 

Mixed Flow 
Roof Extract 

1 1z~00 

V15 External 
Serti-ices 
Duct 

Roof Diaphragm 
Mo~nnted 
Propeller 

lr  

~ 

3000 
each 

i 

-3- 
Annexure /~ (Cant ~d  

General Description of }~:istin~ Ir~stallati on (Cont'd ) 

PART 'D~ -  VEivTILATIGPJ SYS,TI;i•SS  
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Aa~rNi;xuRE 5r. 

DARK RUUi~i ~1ATr.:4 CHILLING SFT 

Type 	 - 	Mains pressure operated. 

No. off 	 -. 	1 
Capacity 	 - 	7 litres/minute 

Outlet 
Temperature 	- 	10°C - 13oC. 

Refrigeration 
Compressor 

Overall size 

- 	Unit mounted, 1.12 kW. capacity. 

- 	l~~fidth - 760 mm 
Depth - 685 mm 

Height - 1780 mm 

SARK ROGM 41kT4:1~ FILTk~RS 

Type 	 - 	In-line 

Filtratian 	 - 	30 Microns 
Capacity 	 - 	9 litres/uri..nute max. 
Pressure drop 	- 	21 kPa. 

22033R RTI Documents - Specification P780-77 - Page 53

RT
I R

el
ea

se



ANIdI;.~URF 	6 

SCI3EDUI1~, OE DESIGrd Iiv'~'GRt~fATIGT~ 

C OYd UJ: irC OI~dk.~d AC/ G 'SIN ~~ ZO~1~E, 

CC~Gi,TA1G 	:-- 

2l~oC db, 

o 32 C db~ 

50;~ 	I1~i 

~o 2 	C gab 

Required inside 
conditions 	- 

Out~~ide air 
conditions 

D?~SIGPd DATA e 
b 

3.!~0 
d 

15 

110 

. Occupancy ®People 
Equipment  (kW) 

Sensible 
Latent 

Infiltration (litres/s.) 

Outside Air through 
equipment (li~hres/s,) 

I~tIP?II~NTi E~LTIFP-iE2~1`I' 

545 

12
oC 

0.01 

10@91 

CAPACI'T'IES :-- 

Air quantity (li.tres/s.) 

Apparatus I~wpoint 

By--pass Factor 

Total Heat Absorbed by 
cooling co~_~i. (kW) 

HE~iTIPdG m- 

20oC 

7oC 

Required inside 
conditions 

Outside air 
conditions 

DESIGN D."~TA .- 
Occupancy -People 

Lighting (k~l) 

Tnf_iltration (litres/s,) 

Cutside air through 
equipment (li"Eses/s.) 

- 

15 

11U 

MINIl~•1ITP~1 E~iUIFI~~IENT 

5.65 
CAPACITIES e- 

Ra.ti.aag of :rye a,~-~r 	{k~,~ 

r1r~IzclTlr~I ~~~T1x~-'r~~r~r 

— 
Ct~Pl~C7:TIES 	e- 

Ra.ta.axg a£ rbun~.di.~'~.or (I;g) 
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ANTJEX URE. 7 0 

EXHAUST  AND Vr~NTILA t`_10I~ SYST.uMS 

UNIT 
DESI GNATIOPd 

DESCRIPTIOI~d 
Or 

SF,RVI C;~ 

FAid TYPE AIR 
QU_+~~VTI TY 

(1/s 
NOTES 

V16 Dark Room 
Exhaust 

In line 
Centrifugal 

45 D1amu~'actured 
with fibre 
glass ricLLQl'1~ 

V17 Standby 
Generator 
Room 	Vento 

Aerofoil 
Axial. Flow 
76G dia. 

5ly20 
r 

V1$ Stairwell 
Press. Fan. 

kerofoil 
Axial Flow 
760 dia. 

5960 Flame proof 

NUTS. 	Refer Annexure 11 for Electrical supplies to 
Sub®boards 
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071177 

j  { 

,i'' . ,+ ;~, +I,~  rA . ~ ,.~s~r~~~t, 'F 	 ,~ 	 ~:., 

t'~1V.~'J~ V1~L' 	O s 

M~CIMUI~I SOUIVD POWER I,EVE.L,S FOR  ELECTRIC MOTORS  

OCTANE 
U~~iIO 
C~dTi?E —

xz 

r~~UTOR R~.TIidG ~ k°~i 

®75 ~ ®1 ~®5 ?®2 3 4 5.5 7a5 11 15 1gm5 zz 30 37 

63 54 55 56 5~ 59 59 60 61 6~. 66 67 66 6rl 6~ 

125 51 52 53 55 56 56 57 b1 6t,. 67 6~ 6~ 6g 75 

250 47 ~-~ /~-9 51 52 52 53 65 6b 70 71 73 7l~ 7- 

500 50 52 5: 54 55 55 57 63 66 6;' 70 72 73 ii 

1000 57 59 6O 61 6z 6z 6/,. 6~. 67 70 71 75 ~6 75 

' 	2000 	~ 59 61 62 63 6!. 6/,- 66 65 6~ 71 72 74 rl5 74 

/000 54 55 56 50 59 59 60 62 65 6~3 69 6& 6g 69. 

8000 45 /~7 t~& 49 50 50 52 52 55 5~ 59 59 60 61 

NOTE 1 	•- The above figures are in  deci.bols re 10
-12 

 wa.tts o  

NEE 2  :— 	The above are the maximum values for tY:e average of the 
figures for a?..7_ motors produced® No individual fi gu-re 
for a motor supplied under this sub•-contract shall exceed 
the corresponding figure in the table above by more than 

,Ca  dki 
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.ANN~~{URE 

SCI-~1DULE Ole PlPIPdG NtATEri.I~Z,S 

'These shall be as follows 

__ 	 _..e 

Service 

~ 	 .~ 	 W 	.~.... 

Bpec~.fica:cicr 	F~ 

I~Ia.terial 	N~.unber `_►~j~pe or Grade. 

Steam - 75 mm ~& over Steel 	1~S 1074 
B7_ack 

Tested heavy grade 

Stearn ~ under 75 mm Copper AS 1432  Type ~1 

Condensate Coppex A,5 1432  Type ~ 

Hot Gdater Copper AS 1432 Type B 

Cold Water. :Copper ~S 1432 Type B 

' Chilled Grater Steel ~- 
Black 

1~S 1074 Tested heavy grade 

Compressed rL1.r Copper ~S 1432 type A 

Cooling Unit Water piping 
and Dark Room Chilled 
water piping 

Copper AS 1432 Type B 

Town gas Copper 1~5 1432 Type B 

Vents 	) 
Overflow 	) 
T7rains 	) 
Drips 	) 
Wastes 	) 

Copper A..S 	14.32 Type B 

071177 
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~~rN.~xur~E ~ o  

sc~~  DULL of vaLv~s 

BEI`~;:e TO APPENDIX FOR SPECIFICdTIOiJ  OF Vt~LVL;S CALLIsD FO;t IN SCHEDU~.  

Service Duty iT'I 
mrn 

Valve i71'I 
r:-iIII 

~; alve iry  I 
mIn 

Valve Over 
rn~I 

: ~-~ : _: 
~ 

Stearn to 19 034 kPa I 
B  

25 3.02 40 
4-0 

2.O1 
2.01 

75 2.31 75 2< ~; 	i 

?later -~ hot t o 
19034 kPa and 
loo~C . 

C ondensa.te 

I 
B 
T.~ 

40 
40 
40 

1.01 
2.02 
6 < 03 

100 
100 

1.31. 
2.32 

100 1. 	~i 

?~tater - cold domestic 
to lq  034 kPa 

,dater for hydrant & 
hose reel systerl~s to 
]_207 kPa 

~---- 
I 
'iv'R 

40 
40 

1<Ol 
0.03 

100 1.31 100 
40 

l<3» 
;.61 

Water _ cold non 
domestic to 19 034 
kPa 

(e.g. air condition-
in~=;) 

1 
B 
~~~ 

40 
40 
40 

1.O1 
2.02 
6 < 03 

40 
40 
1~0 

!~, cl 
4.6 F 
c < ~~. 

Oxygen 	) for 
I'litrous Oxide)rnedical 
Comlressed 	)purposes 
p it 

I 20 5.81 40 5-01 40 ;.;_ 

Vacuum I 40 5 < 02 !~ 0 ~ . 32 

Cor:pr;:ssed nir and 
VaCULL'-? 

Nlt 3uiy~.ole 
COI:ly_ie:;SOrc 

fog Puls.:tir~ 
i1~ 	V2~.CllU'il 7tll 

i:~o'.~r s,n: 
~ 	iL':Lntl:j.Ct11r3~S> 

~~s 	r~.cd:Im:::r:de~a ,~,~ 

L<P. Gas (non sire 
safe duty) 

I 40 3<02 40 3.;~ 

r ue 1 Oil I 
T~ 

40 
40 

5.03 
6 . ~`~4 

40 
40 

5.3 3 
~ . ~~ _. 

Drain ~: Vent Line 
Valves 

40 3.02 

Vacuum Breakers for 
Steam i:e~.tin~; Coils 

40 6,03 

NUPL 
	

in colvnr, headed DiFi'Y s 

I - Isolatir_g Dutiy Only 

B - Balancing or Throttling Duty 

NR = idon-return 

Nr~E 	IJfI = iJp To and' Including 

071177 
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La.PPENDIX TO E1NT~'EXUrik~ 10 

I 

~rype 

Gate 
G1.obe 
Ba11 
Butterfly 
D iaPhra~•rn 
T~ton~ r_ eturn 

~nds 

	

.00 	Screwed 

	

.30 	Flanged 

	

.60 	Plain for clarapinU 
bet~.ree?~ line flanges 

	

.80 	Flare compression 

1 e 00 
2,00 
3.00 
1+.00 
5s0o 
6.00 

C ode Body Tyoic.~.' `Ialve Remarks 

Johns 	:;icnards 

1.01 

1.31 

Bronze 

Bronze 

5~~ 16 

60-~ 16 

1.32 Cast Iron 316 

1.33 Cast Iron 600 

1.34- Cast Iron 601 

2.01 Bronze 501 

z.o2 Bronze 1 

2.31 Bronze 502 

?_.32 Bronze ?_ 

2.33 Cast I -r_on 201 

2.31+ Cast Iron 2 03 

3.01 Bronze B15/~P5 

3.02 Bronze B61/~~P1+ 

3.31 Bronze B15H/RP5 

3.32 Cast Iron 11125E/P.P16 

4-. 61 Cast Iron 4.000 

5.01 Bronze 3001 715 gx'ade diap'n.ragm 

5.02 C~~.st Iron 3001 715/r~ 	grade diaphrao 

5.03 Cast Iron 3001 701 grade diaphragm 

5.31 Bronze 3 002 715 grade dia hra~;m 

5.32 Cast iron 3 002 715/v 	grade dia-ohra~;•m 

5.33 Cast Iron 3 002 701 grace dia,phra~r 

5.~1 :3ronze Hudson refri t;sra lion 
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~F'PETdllIX '1'0 A~'~TIEXITRF ~ Q (COTdT ~ d  

Coda Body Typic~~l Valve 1?e~~.arks 

. Johns 	Ric?yards 

6x01 Bronze 521 

6802 Bronze 551 - 

b ®03 3ronze 1,-B 

6 ®04 i3ronze I;.BE 

6®31 Bronze 522 

6832 Bronze 552 

633 Cast Iron 400 or 

~+05 

6861 Cast Iron 430 

''exam-ple  

Valve 101 	= gate valved with screwed ends, bronze bod.y s  Johns f~c~e 
5916 or approved equivalentm 

dotes  

(i) Irrespective of the above nor~inations it  shall ~ae tie respors;.~i lit;; 
of the Sub-contr.~uctor to ens;zre that all valves are suitable fo. th:: 
working pressures and temperatures to w}iic,z t;ley ;,rill_ be sub j~~cted 
and for the fluids they ;gill .~~.ndle e  

(ii) ~r1'nere stems are of copper alloy and are in contact with the Plaid 
conveyed, they shall be of ar approved alloy resistant to 
dezincification4  

(iii) All balls  butterfly, plug a.nci similar va,l,ves of sizes 1>0 m„~ a.rd 
over shall have worm and wheel actuators, 

(iv) . 	All va_l~-es in lines corrected directly to the Supply Authorities 
mains shall be of types approved by the Supply Authority, 

020277 
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ANNF~XUR~~ 11. 

EL~CTi'IICAL SUPPLY 

The following electrical supply cables shall be supplied and 
installed oy others to the positions stated in the schedule below. 
These cables shall be connected by the Sub-contractor, who shall 
do all work on the load side of these points of connection. 

~ 
DETAILS 

OF CABLE 
P~ATI1dG 

f 
FU1vTGTION FROM TO 

4 x 2.5 mm 20 
amps/ 
phase 

Power 
Local light and 
Power S/Board 
(Soiled Linen Room) 

New Mechanical 
Services S/3oard 
(Soiled Linen Rm) 

!~ x 2.5 mm2  1,5 
amps/ 
phase 

Power 
Ma,a.n Building 
Switchboard 

StairF~el"1 
Pressurisation 
Fan S/Bo~.rd 

4 x 2.5 mrn2  

I
phase 

12 
amps/ Power 

Main Building 
Switchboard 

Standby Generator 
Exhaust Fan 
S/Board. 

/~ x 2.5 mm2  20 
amps/ 
phase 

Power 
Local light and 
Power S/Board 
(Soiled ?;inen Room) 

Air Ga~npressor 
for Electron 
Microscope 

2 x 2.5 mm2  20 
amps 
1 phase 

Power 
Local light and 
power S/Board 
(Soiled Liner. Room) 

Fume 
Cupboard 

ALL P041ER t~Nll CONT~~.OL WIRIivG SHdLL 3E BY Ti•~ 
ELECTRICAL SUB-CONTR~:L TOR 

Elect. P-Micro. 
Cooling Unit, 

2 x 2.5 mID - Control , Low Tension 
Switchboard 

Main Air Condition 
-ing Switchboard 

2 x 2.5 mm 
' 

-- Control Low Tension 
Switchboard 

Main Air Condition 
-ing Switchbo~sd 

071177 
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Quantity Symbol Name of Unit 

m 

kg . 

s 

A 

C 

Metre 

Kilogram 

Second 

A mpvre 

Celsius 

Length 

Mass 

Time 

Electric Cturent 

Temperature 

SPECIFICATION  

APPENllIX 

(This Appendix is for the Contractors iTtformation only), 

CANVERSION FACTORS 	REL.laTLTiG 	TO S,I, UNITS AND IMPE2IAL UNITS 
i

~ 	,m 	m, 	 , . 

1, Base  iJnits of S, I, 

2, Derived S. I, Unit Havin ~ S ecial Names 

        

  

Physical Quantity Unit 

 

Symbol DerivatJon 

 

        

  

Volume 

Frequency 

Force 

Pressiae and Stress 

Worlt, Energy, 
Quantity of Heat 

Power 

Litre 

Hertz 

Newton 

Pascal 

Jour 

Watt 

 

Hz 

N 

Pa 

J 

W 

3 	®3 
m x 10 

s 
-1 

kgm/s2  

N/m? 

Nm 

J/s 

 

        

3, S.I. Unit an.-i Imperial Unit Relationship  

1 ft, = 0, 305 m 1 m = 3, 28 ft. 

1 in, = 25.4 mm 1 m = 39, 37 ins. 

1 ft, 2  = 4, 093 m2  1 m2  = 10, 76 ft. 2  

1 ft3 ~ 0, 028 m3  1 m3  = 35, 31 ft3 

1 ft.3  = 28, 31 ~ 1 ~ = 0, 035 ft, 3 

1 ft, /s = 0, 305 m/s 1 m/s = 3, 28 ft, /s, 

1 c, f, m, = 0, 472 ~/s 1 e/s = 2,12 c, f, m, 
r 

1 in.W, G, 

1 p, s, i, = 

0, 249 kPa 

6, 89 kPa 

1 kPa 

1 kPa 

= 

= 

4.016 in W.G. 

0,145 p, s, i, 

1 lb. = 0, 454 kg 1 kg = 2, 245 lbs, 

1 lb./ft3 = 16, 02 kg/m3  1 kg/m3  = 0. 062 lbs/ft3  

1 B, T, U, = 1, 055 kJ 1 kJ = 0.948 B. T, U. 

1 B, T . U. /lb, = 2, 33 kJ/kg 1 kJ/kg 	~= ~~ Y  ~ 0, 43 B, T. U. /lb. 

1 B, T, U, /ft3 = 37.26 kJ/m3  1 kJ/m
3  

= 0, 027 B, T, U. /ft3 

1 BTU~hrJft2/oF. = 5, 68 4Vim2/oC 1 W/m2/oC = 0.176B, T. U./hr~ft2/od, 

1 gal, - 4, 55 ~ 1 ~ = 0, 219 gal, 

1 g. p. m, = 0, 076 ~/s 1 ~/s = 13, 2 g, p. m. 

1 ton of refrig, 

1 C. P, S, 

1 ft, /min, 

- 

- 

- 

3, b2 kW 

1 Hz 

0, 0051m/s 

1 kW 

lm/s 

= 

= 

0.284 tors of refri~. 

196 ft, /n~in, 

1 r. P,  m, = 0, 017 	rev, /s 1 rev, /s - 60 r, p, m. 
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M~rN-rEN~,NCE, sFr~~ICE t+I~n w~arnN~r 

MfiTN1TN/4NCE/SEit4'ICE SCHED[JLE  

The Contractor's attention is drawn to the attached Maintenance/Sesrvice 5cliedule, which is rcquireci 
to be completed and submitted by the Contractor, at the completion of each quarterly service visit, 

to the ~ficee-in-G~targe of the building in t~hich the work has been carried out. 

(attention is particularly directed to Item 5 of such schedule, which requires the submission of details 
of any replacement of equipment which occurs during tiie Maintenance/Service/Warranty period, so 

that amended dates for Warranty Claims on suppliers can be recorded, 

IsTote 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 order for the final ins~.ction and clearance by the Inspecting Officer so that 
consideration can be given expeditiously to the release of the Maintenance/Servi.ce retention and/or 
the security against Rho Warranty. 

Ido:e 2:-  Further copies of this scl-,edule may be obtained upon application to the De~,artment of Worts. 

Iaote 3:® The Maintenance/Service/Warranty period shall cornmence from the date of the issue of 
the "Certificate of Fractical Completion". 

•: 

ME, -Q, T.SC, - g.75 
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1~1AINTENANC~, Si:RVICE/AND 1'lAIUtANTY SCI-iF.DULE 

Date 	~ 	 Pcevious Service Date 	  

Name of Department 	  

'Building 	  

Address 	 

Work 	 •• 

Name of Contract 	  Order No. 	  Date 	  

Date of Certificate of Practical Completion 	  

• 2. General Inspection to be carried out at final service date 

Remarks 	 . . 	  

2. Rountine Maintenance  including lubrication, cleaning and adjustments. 

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

Serviced 
Item 

Description Condition Work Required Material 
Used 

Remarks 

• 

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 installation shut/down. 

b. 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  	 Signature 	  

Contractor 	 Date 	  

Addt~ess 	  

Date of Service 	  

ME. - Q. T.S.C. - 2.7b 
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DEPARTMF.P~T OF ~ti'ORKS  

ENGINL•ERING Bi2/1NCH  

SUB-CONTRACTOR  TO COiTRACTOR 

IIJTERPRFTATIONS  

i 

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

f 

~-~ t 

O 

~,_SC• ~~0, /5 

f 
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eoN~cNTs 

Clause 	 Title 

1, 0 	 SCOPE 

2, 0 	 DEFINITIONS 

3, 0 	 DIMENSIONS 

9•,0 	 PERFORMe~.NCE GUARANTEE 

5.0 	 SAMPLES OF WORK 

8,0 	 OPERATING INSTRUCTIONS AND SCHEMATIC DIAGRAMS 

7, 0 	 ADJUSTMENTS 

8, 0 	 DEFECTS LIABILITY OF MA~TITENANCE/SERVICE 

6, I 	 SEASONAL TESTS (AIR COIQDITIONING IIyST'ALL~~TIONS) 

S, 0 	 NOISE LEVELS 

9,1 	 INITIAL NOIS% PROTECTION 

9, 2 	 FURTHER NOISE PROTECTION 

10, 0 	 PAINTII~v 

ME, 6.78. 	 SM1 	-• 
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STti;VDARD SP£CIFICf~'I'ION S'~il 

STANDARD  RL=QUIRI:MIrNT^a FOR M;:GHAtdIC.~s.L INSTALLATI0~1S 

	

1, 0 	SCOPE 

This St<ndard Sp~cif7cation sets out the Depa.rtment's requirements with n,gard to Performance Guarantee, 
E~:tent of Works, Opeaating Ir+structions,• Adjustments to Installation, Service and Maintenance, Noise, 

	

~ 	Vibration and Painting. 

The type of installation and items of equipment to be supplied under die Contract shall be as set out in 
dte l;'orl: 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 d:e drawing/s included in the Work Specifica~on. 

Where the term "Mork Specificaticr?" is used, it shall mean the Departmental Specification for a specific 
project in <<<hich reference is made to ti?e Standard Specifications. 

Where the term 'Tnspect.t?g Officer" is used, it shall mean the Department's Officer nominated by the 
• Under Secretary, 

Whore the term "Permission to t>se" is used, it shall mean that which is given specific permission to use 
by the Department's Inspecting Officer, 

	

3.0 	DI1vIENSIOIvS  

All dimensions on shop drawings prepared by the Contractor, representing the final installaton are to be the 
minimum dimensions for the installation. 

No chance shall be effected to shop drawings unless permission to do so is given by the Ins p~cting Officer. 
The final shop drawings wide all amendments thereon shall be submitted to the Inspecting Officer at iha 
stage of fire issue of the Certificate of Practical Completion. 

P'EItI'O[~1vlAl~ICE GUARAN 1"~r. 

The Contractor shall guarantee rnat dre installation will maintain tree required performance. 

Notwithstanding any details or information indicated on the drawing/s and/or specification/s, the basis of 
acceptance of the installation is that perfarrr~ance guarantees as listQd in the Work Specffication must be 
met before the issue of the Certificate of Practical Comple~on by the Inspecting Officer. 

E~rformance guarantee shall be as set out in the Work Specification. 

Note:  In die case of air conditioning installatiors, achievement of performance guarantee shall mean 
that internal conditions specified are maintained for both summer and winger. 

5.0 	SAMPLES OF WORK  

Wirers samples are submitted to die Department's Inspecting Officer, for permission to use fabrication, or 
workmanship, or as an example of design, all subsequent work shall be of the same quality as the sample on 
eahich the permission to use was given. Permission to use may be withdrawn if the standard of the sample 
is not maintained, 

Note;  It is the Contractor's responsibility to ensure that the samples are submitted at a time rto suit the job 
programming, so that adequate rime is available for changes as deemed necessary, and any permi~sier, to use 
would be considered wid?out prejudice to uhe Contract Completion Time; at least seven (7) days notice is 
required i.n accordance with the Special Conditions of Contract. 
Samples submitted shall be retained until job completion. 

6.0 	OPERATING INSTRUCTIONS AND SCHEIviATIC DIAGRAPdS 

In addition to drawings required to be supplied under the terms of the General and/or Special Conditions of 
Contract, the Conuactcr shall supply two (2) complete sets of manufacturers operating and maintenance 
instructions for each item of equip,ent, and two (2} complete sec of schematic diagrams covering all 
ductwork, pip work, electrical equipment and connections, Each diagram shall include all control and 
isolating points as well as indicating all values of measured quantities representing final settings of the 
installation. 

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. e. ~s, SMl - 1 of 3 
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~141fPf~(~(0~l~Y1~~~~~`
.
v.:bcty~ 	~a:,;a~M1 +~fiY,ilijr'~ 

The second copy o: the above informa~oa shall ba mounted in a position adjzc~nt to the main control panel 
itt the Plant Room. The in;tn:ction shRP~W and diay~ramn shall be enclosed in aglass-fronted locking case, 
txroun~d on a 25 mrn thick dre~sed and iioiished timber panel :nztching the main co;tt*el panel, complete 
with matching mLta.l surround, Detail, of the prop~Jscd construction and positions of panel; shall ;~ referred 
to the Inspecting Officer fe- pFrmission to use in asvociation evid? the installation, refer to clause 5, 0 herein. 

In oases where operational instruction is req~aieed after completion of preliminary test and adjustments, tine 
Contractor shall provide, at his own expanse for a p~riod as specified, a skilled. operator to instruct such 
persons as may/  be nominated by the Under Secretary in the effective operation of the installation. 

blames and addresses of Agent for each atom of equipment shall be left on site for the maintenance staff. 

7, 0 	~r.L7JLJSTMENTS  

The Contractor shall make adjustments and settings necessar}' for the satisfactory operation of the installation 
to meet the specified performance guarantee, Adjustments shall include all preliminary adjustments (as set 
aut l~lotiv) and' further adjustments as specified under clause II. 0 herein. 

Preliminary adjustments shall be made before the installation is submitted to the. Inspecting Officer and 
deemed to be eomrr:erciaily operative, prior to ~':e issue 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 r  rformance and operation of the installation. 

As proof t37at all necessary want has been carried out, a schedule shall be protzded by the Contractor, e. g. 
For air conditioning i.nstaliations, the Contractor shall set out on the schedule the measured air quantities 
from aII outlets, a.nd t<he final settings shall be permanently marked adjacent to all design quadrants. 

fi, 0 	DEFECTS LIABILITY OR MAINTENANCE/SERVICE 

The Contractor shall make any such ft~*Hier adjustmenu and settings as operating experience shows to be 
necessary for the satisfactory operation of the installation to meet the specified performance guarantee. 

Where air quantities are varied for seasonal requirements which differ from the initial condition, a f:sther 
schedule shall be provided of measured air quantities from ail outlets, 

Details of damper control settings shall also be provided so that first conditions can be re-estat~ished with 
a minimum of interruption to inutallation operation. 

1fie protdsion of an "On call" maintenance service to place the installation into working order after a 
bt~ab;do'r~n. o; any description in the installation shall be provided. Under dais senrice there shall be 
available, a~-iaquat:: technical staff and skilled tradesmen for immediate attendance to the installation as 
regaitLd by the breakdown. 

The Contractor shall supply details of the number and designation of technical staff available for maintenance/ 
• service together with phone numbers for ordinary and out of hours servicing. 

Servicing shall be carried out on die basis of four (4) service visits at three (3) monthly intervals during 
the ttivelve (12) months p✓Kod or as oeherwise specified. Service visit; shall include attention to lubrication 
pointx, z,djustmenrs of all controls a.nd electrical equipment, cleaning of filters and all other necessary 
servicing ~~s specified by the manufacturer and to ensure tirzt the intallation is operating at optimum 
efficiency, 

A service report in writing shall be submitted to the Officer-in-Charge of the Building and a dated signature 
obtained for the purpose of certifying that the service has been carried out, lletails of work performed, 
materials rased and installation conditions shall be included ir, this report. 

If service is not performed at the intervals specified and a signanrre not obtained. from the Officer-in-Charge 
of the Building, then rite retention monies may be withheld by the Minister agairut the defects/liability 
at maintenance/service period, and any unsatisfactory mainten~.nce/service or failure to maintain t;re 
specified performance guarantee condition, may cause the Under Secretary to review the payment of monies 
at dae expiration of such period. 

S.1 	SEASONAL TESTS (.SIR CONDITIONING INSTALLATIONS) 

In the case of air conditioning installations, during the twelve (12) months maintenance service period two (2) 
performance testy (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 motan. 

(b) Refrigerant temperature in and out of the condenser and evaporator. 

ME, 8.78. 	 SM1 - 2 of 3 
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(c) ~,ie temperature on and aff ttto cooling (dB and wB} and condens,.ng (dB) coils; air flow measuremcnts 
and a resultant calculation of t~efrigeration output, 

(d) Daily thermolzydrogtaphs, of temperature and humidity of the simultaneous euiside and inside cotulitions 
of ta'te conditioned ateas, 

9.0 	NOISE LE~~f:1,S 

The Contractor shall refer to the Work Specificasion to obtain the noise levels for each area which shall 
be rased as ilia criteria for performance and b°.sis of acceptance of tfte installation, 

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

The installation shall b€; measured over the full range of octave band centre frequencies from 31.5 Hz 
to 8, 000 Hz, Tire measured sound pressum levels corrrsponding to each particular centre frequency shall 
not exceed (zfter background correction} that specified by the Performance Guarantee. 

The measured sound pressure levels shall be taken with an instrument of certified accuracy and capable 
of frequency analysis over the spectrum range tasted, 

The positions nominated for sarnd 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. 

A separate test shall be conducted with the installed equipment switched off and the background sound pressure 
levels recorded over the identical range of frequencies as used for tine equipment. The following background 
corrections shall be applied in assessing noise due to the item of equipment, 

Total sound  level minus backround  
no{se level 

8tolOdB 
6to 8dB 

4.5 to 6 dB 
• 4 to4.5 dB 

3.5 to 4 dB 
3 to 3.5 dB 

Correction: Subtract item total dB to obtain sound 
level due to equipment  

0, 5 dB 

1, 0 dB 
1,5 dB 
2.0 dB 
2, 5 dB 
3, 0 dB 

9, ll 	L'~iITTAL NOISE PROTECTION 

~lith respect to the attainment of noise levels specified, the contract respot>sibi.4iaes shall include when 
necessary; ® 	 . 

(a) Fsolation of all operational equipment to ensure direct transmission of noise does not cur along 
material constituting the building frame`vork or along ductvaork or pipework serving the equipment, 

(b) Isolation of mechanical vibration of he operating equipment to the extent of preventing vibration in 
other parts of the building or ductvrork, causing regeneration of noise. 

(c) Caution in the initial selection of equipment such that resultant operating noise level in the nominated 
space is v~rithin tine upper bounds of the sound pressure levels specified. 

e 

9.2 	FURTHER NOISE FROTECTIOId  

In cases where noise generated by the item of equi  ment offered will not attair. the s cifi.ed levels, the 
contract responsibility shall include, when necessary:- 

(a) Provision of proprietary made sound attenuators or acoustic lining of ductv~ork. 

(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. 	~,,;_ ,. ,_ 

(c) Provision of acoustic baffling at all openings in the space housing the sound source. 

(d) The provision of acoustic air boxes as required for the relief or transfer of air from one area to another. 
This would particularly apply to occupied areas and corridors where sound or voice transmission is 
required to be avoided, 

(e) Any other sound treaement deemed necessary by the Contractor for the achievement of the specified 
Performance Guarantee, 

10, 0 PAINTING  

Factory produced items shall be supplied fully painted. All painting shallbe in accordance with Standard 
Specification SM6, 
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f 	a?~I' r 
~.,~ Ys..o ¢"~ 

The use of basic material, from the Australian 
Government's Department of Works Standard 
Specification "Low Pressure Ductwork", is 
gratefully acknowledged° 
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STAIeL~ARD SPECIFICATION SM`Z 

SUPPLY AI~~D Ii~:STALLATION CF 

LOW PRESSURE  DUCT,VORI:  

1, 0 	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 rsupply and exhaust) 

systems and (mechanical or natural} canopies. (Canopies shall be made from either Galval7ond, 

Aluminium or Stainless Steel Sheet as specified in the Work Specification}, 

2. 0 	USE OF THIS STANDARD SPECIFICATION 

3, 1 	SPECIFICATIONS 

3, 2 	STANDARDS 

(a) AS 1131 - 1973 -Dimensions ofhot-rolled structural steel sections. 

(b) AS 1204 - I972 -Structural steels -Ordinary weldable grades, 

(c) AS 1530 -Fire tests on building materials and structures, 

Part 2 - 1973 -Test for flammability of materials, 

Part 3 - 1976 -Test for early fire hazard properties of materials, 

(d) AS 1668 - SAA Mechanical Ventilation and Air Conditioning Code, 

Part 1 - 1974 -Fire precautions in buildings with air handling equipment, 

(e) AS 1796 - 1975 -SAA Welding Certificate Code, 

(f) AS H49 - 1972 -Aluminium alloy ingots and castings for general engineering purposes, 

(g) AS K 150 - Anodized aluminium 

Part 1 - 1969 -Architectural applications. 

Building Acts of 1975, 

Fire and Accident Underwriters Association of Queensland. 

Where this Standard Specification describes various methods of construction and/or installation under 

one beading, the method to be used is that described in the Work Specification, 

3, 0 	ASSOCIATED SPECIFICATIONS, STANDARDS AND DRAWINNGS 

The following specifications, standards and drawings including any subsequent amendments shall apply. 

(a) SM1 -Standard Requirements for Mechanical Installations 

(b} SM5 -Insulation and Sound Absorption. 'Treatment of Ductwork and Air Handling Equipment 

(c) SM6 -Surface Preparation and Coating for Corrosion Protection 

(h)  

(i)  

3, 3 	DRAWINGS  

(a) PM 4901 
	

ANGLE STIFFENERS 

(b) PM4902 
	

CROSS JOINTS -ANGLE FLANGES 	 ~ 

(c) PM4903 
	

CROSS JOINTS -SHEET METAL JOINTS 

(d) PM4904 
	

CROSS JOINTS -SHEET METAL JOINTS 

(e) PM4905 
	

LONGITUDINAL JOINTS 

(f) PM4906 
	

DETAILS OF JOINT INTERSECTIONS 

(~) PM4907 
	

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 

(k) PM4911 
	

CONSTRUCTION DETAILS -DUCTS ABOVE 600 rnm to 1000 mm WIDE ON 

LONGEST SIDE 

(1) PM4912 	CONSTRUCTION DETAILS - DUCTS ABOVE 1000 mm to 1500 mm WIDE ON 

LONGEST SIDE 

ME, 6, 76. 	 SM 2 - 1 of 1? 
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(m} PM4913 	CONS'TI:UCTION DETAILS -DUCTS t1BOVE 1500 nun to 2250 mrn lti'IDE ON 

LONGEST SIDE 

(n} PM4914 	CONSTRUCTION DETAILS -DUCTS ABOVE 2250 WIDE ON LONGEST SIDE 

(o) P1~S4915 	TAPERS AND OFFSETS 

(p) Plvf4916 	OBSTRUCTiOP?S TO DUCTS - INTERNALLY 

(q)~ P1J~4917 	OBSTRUCTIONS TO DUCTS ,- EXTERNALLY 
I 

(r)~ PM4918 	BENDS - CONSTRUCTICIJ 

(sj PM4919 	BEND5 WITH STREAM SPLITTFRS AND TURNTi~TG VANES 

(t) PM4920 	DETAILS OF TURI~IING VANES FOR B1~1vDS 

(ti) PM4921 	STREAM SPLITTER 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) PM492G 	SUPPLY AIR OUTLETS ®CEILING TYPES 

(aa) PM4927 	SUPPLY' AIR OUTLfiTS -CEILING TYPES 

(bb) PM4928 	SUPPLY AIR OUTLETS -CEILING TYPL'S (ON FLEXIBLE BRANCH E;s ) 

(cc) PM4929 	SUPPLY AIR OUTLETS -CEILING TYPES (ON FLEXIBLE BRANCHES) 

(dd) PM4930 	SUPPLY A1R OUTLETS - 1tilALI. TYPE 

(ee) PM4931 	VOLUME CONTROL DAMPERS 

(ff) PM4932 	MiJLTIBLADE DAMPERS 

(gg) PM4933 	MUL'TIBLADE DAMPER CONSTRUCTION 

(lrh) PM4934 	MANHOLES AND HANDHOLES 

(ii) PM4935 	SERVICE ACCESS FOR U, V, LAMPS 

(jj) PM4936 	HANGERS FOR VERTICAL DUCTS 

(kk) PM4937 	HANGERS FOR DUCTS 

(11) PM4938 	HANGERS FOR DUCTS 

(mm) PM4939 	HANGERS FOR DUCTS -TWO OR MORE DUCTS ABOVE EACH OTHER 

(nn) PM4940 	.BALANCING POINTS 

(oo) PM4941 	WEATHERPROOFING FLEXIBLE CONNECTIONS 

4.0 	MATERIAL  

4.1. 	SHEET METAL  

13ucts shall be constructed from Lysaghts "Galvabond Class 300" galvanised sheet steel, or equal 
quality, to the base metal gauges eabulated hereunder, Refer to clause 8 , 0 for Construction details. 

DUCT ®Longest side dimension  

Up to 600 mm 
above 600 mm to 1200 mm 
above 1200 mm to 1500 mm 

.above 1500 mm to 2100 mm 
above 2100 mm 

Normal Thickness 

0.600 mm 
0.800 mm 
1~, 000 mm 
1, 000 mm 

w•~:-200 mm 

 

4.2 	ROLLED STEEL ANGLES 

Rolled steel angles shall be of mild steel conforming with AS 1204 and dimensiorLs of the angles shall 

conform with AS 1131. 

4, 3 	RIVETS 

Rivets shall be galvanised tinsmith rivets, or, expanding solid end type rivets of 5~o ma gnesium alloy, 

"1'ntex" 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 diametee. 
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d.~ 	SELF'fAFPING  SCRE`+4'S 

Self tapping screws shall be of bright zinc plated or stainless steel and shall only be used 
where specified in the ;work Specification or,v;hen varied, permission to use should 
be sought from the Inspecting Officer. 

4 } 5 	1)4~I~-.T~ 

Halts 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. 

~l, 6 	DUCT HARDWARE 

Duct fittings, e, g, bearing housings, and damper quadrants shall be made frcm.. any of 
the following: 

(a) Galvanised or electric zinc plated Mild Steel. 
(b) Bronze, good quality oast  or rolled. 
(c) Aluminium alloy die castings, conform to AS H49. 

5. 0 	RECTANGULAR. DUCT CONSTRUCTION 

5.1 	GEbIERAL  

Duct constxuctien for ducts of various widths shall be as illustrated on drawings PA14910, L`rru 
PM49 i 4. 

Full sheets shall be used where possible and shall he free of any defects, waves or buckles 
with all bends machine bent to ensure neat and accurate fabrication. Patched or pieced 

ductwork shall be rejected. 

5, 2 	CROSS BREATCING 	 , 

All. uninsulated ducts and all ducts insulated externally, shall have all sides over 300 mm 
wide but not greater than 1800 mm wide cross broken. Ducts shall not be cross broken 
when internally insulated, 

Cross breaking of ductwork shall be ir, panels between angle flanges and stiffeners where 
fitted, Where air grilles are to be fitted to ductwork with flanges in contact with the 
duct side, shall not be cross broken, 

Where cross breaking of ductwork is required. but is impracticable, the duct~vork may 
be left uncross-broken provided the ductwork sheeting is two (2}thicknesses greater 
than normal. Refer to Clause 4.1 herein. 

S. $ 	JOINTS  

(a) Cross Joints -Shop or Field Assembled 

Shop or field 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, irrtemal angle flanges shall be used, 
They shall be as specified in Clauue 6, 2 herein and as illustrated on drawing PM•1902, 

(b) Cross Joints -Shop Assembled Only: 

Cross joints, shop assembled only, shall be as specified ir. Clause 6, 3 herein and as 

illustrated on drawing PM4904, 

(c) Longitudinal Joints: 

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 Compart}~ 3M-EC800" or "Norton 
BM669". Mastics are "Bostic - Prestic", or "Nonpori.te ~ Elastite", or equal. 

ME, 6.76. 	 S1~12 - 3 of 17 
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Where jeiiats intersect, the sheets shall be carefully de•reloped and notched before edges 
are formed and the finished joint shall. have neat fitting edges on corners without gaps 
or holes, Fitting and sealing of intersection joints shall be as specified in Clause 7. 0 
herein and as illustrated on drawings Pbi4906 tlaru PM4909 and shall apply to all 
ductwork joints, except those where soldering m~tltod shall apply, including all 
waavoidable holes in the ductwork. 

All joints in ductwork shall be airtight, Leaking ductworks 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 wall, 
open to natural elements shall have all jointing fully riveted and soldered. If ductwork 

is externally insulated, metal sheathing protection shall be provided and the joint, 
of such sheathingQ''  shill be riveted and soldered. if ductwork is internally insulated, the 
duct joints shallbe riveted and soldered. 
Where ductwork is installed to serve research areas vahere the escape of bacteriological 

media is to be suppressed for contamination risk purposes, the duct joints shall be riveted 
and soldered, 

Where dtzcta~rork has U. V. lamps installed therein all joints shall be riveted and soldered, 
Access openings shall be provided for maintenance of U. V, lamps, as illustrated on 
drawing PM4935, 

(f) Weldin• on Gaivabond sheets: 

Welding by carbon arc or coated metal electric arc processes are permitted where 
specified in this Specification. After welding, loose or flaking galvanising zinc oxide 
and slag, shall be removed by wire brushing and tlr; prepared surface painted with 
one coat of cold galvanising paint. 

6. 0 	ILLUSTRATIONS OF RECTANGULAR DUCT CONST'RUGTION 

6. 1 	ANGLE STIPFL'NNTtS: 

Angle stiffeners shall be cut from rolled steel angles, .frilled for rivets, and shall 
he in accordance with the illustration on drawing PM4901, 

For sizes of angles fcr various sizes of ducts refer to Clause 8. 0 herein and drawings 
PM4910 thru PM4914. 

G.2 	CROSS ~71NTS SHOP OR FTELD ASSEMBLID: 

(a). General  

The drawings PM4902 and PM4903 illustrate details of acceptable types of cross joints, 
The particular cross joints to be used are specified in the Works Specification, and as 
described hereunder, 

(b) Anyle Flange Joints (Type A): 

Angle flanges shall be fabricated from rolled steel angles drilled for bolts and riveU anrJ 

Melded into a frame, all in accordance with the illustration on drawing PM4901. For 
sizes of angles for various sizes of ducts refer to Clause 8. 0 herein and d~aF~~ings ~PM~:910 
thou PM4914, Rivets shall be 5 mm diameter at 100 mtn centres, 

7'he ends of ducts shall be knocked down 6 mm across 1'Jre 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 drier, but before knocking do:vn, 

Boles 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 m~.~,b,:.r.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, kti~nen 
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. Duc: 
sections shall be bolted together with snffic}ent mastic between flanges to give an 
air tight joint, When bolting up, the d}.stance between flange faces shall not exceed 2 :~:,.~, 

(c) Sheet Metal Joints:  

Sheet metal joints shall be rolled formed in a correctly set and adjusted machine to make 
a tight fitting joint. 
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When sheet mraal joints are allowed in the H'ork Specification, the successful Contractor 
shalt submit samples of these sh:.et trxrtal joints to the Inspecting Officer for permission 

to use prior to fabrication of any ductwork, Refer to Clause 5, 0 of Standard Specification 
SMl, The sampte of joints of the types C, D and E illustratcu' on drawing PM4903, shall 

each inchide a cornered ductwork. 

T~pe~B~Dri.ve 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~Plai~ Slip  for duct up to 600 mm longest 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. 

Type DwReinforced Slip  i'or dt;cts above 600 mm and up to 2100 ntm longest side. 

Make the joint as dF~scribed above for Plain Slip, then reinforce the joint by riveting 
38 mm x 38 mtn x 3 mm angle to outside of join_[ with 5 mrn 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. 

Tie  E~Bar Slip  above 600 mm up to 2100 mm longest side. 

A separate "S"shaped bar with a doubled over standing edge for reinforcement shall be 
formed from Galvabond sheet. The standing edges shall be overlapped at the duct 
corners and fixed together with not less than two (2) rivets, The ends of the duct sections 
shall be iiuerted into the "S"and fastened with 3 mm diameter rivets at 100 mm centres.. 

6,3 	CROSS JOINTS SHOP ASSEMBLED ONLY: 

Only shop assembled cross joints [nay be used to join sheets or two sections of duct to form 
a longer section for field erection, 

Type £-Lapped Riveted and Soldered  used on any size duct. Ends of sheets on duct 
sections shall be lapped 25 mm riveted at 100 mm centres and the outside edges soldered 
airtight. The ends of longitudinal joints shall be accurately notched before forming 
the seam. A stiffening angle shall be riveted adjacent to, or within 220 mm of the 
joint in any duct side greater than 300 mm wide. Stiffening angles shall be coated for 
corrosion protection as specified in Clause 1~. 0 herein. 

Type G-Acme hock or Grooved Seam  used on any size duct. Edges of sheets shall be 
rolled formed in a correctly set and adjusted machine. After assembly, the joints shall be 
hammered tight. Ends of sheets shall be accurately notched before forming the seam, rnr 
sealing joints at corner of duct or at intersection of side seam, refer to Ciause,7, 0 herein 
and drawings PM4906 thru PM4909, 

6, 4 	LONGITUDINAL JOINTS -SHOP OR FIE1,D ASSEIviBLFD  

(a) In Corners: 
a 

Type H~Pittsburg Seam  Edges of adjacent sheets shall be rolled formed in a correctly 
set and adjusted machine, to make a tight fitting joint. After assembly, the outside, 
edge of one sheet shall be snugl}~ knocked down around the corner. 

Type J®Snap Lock Seam,  Snap lock seams may only be teed when permission to use 
has been obtained from the Inspecting Officer, Refer to Clause 5, 0 of Standard 
S~cification SMi, 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 
Contractor, 

Edges of adjacent sheets shall be rolled formed in a correctly set and adjusted machine, 
to make a tight fitting joint. 

Far assembly, the edge of one sheet shall be hammered into the seam of the adjacent 
sheet until it locks tight, 

(b) In Flat  Sides  of Dt~:t: 

Acme Lock or Groove Seam (T}~pe G) 

Edges of sheets shall he rolled formed in a correctly set and adjusted machine, After 
assembly, the joint shall be hammered tight, 

f, a;~~''I 
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7. U 	DETAILS AT JOINT IN'1'FRSEGTIONS  

7.1 	TYPICAL DUCT AND JOINTS: 

The drat~~ing PMr1906 illustrates a typical duct with the possible combination of joint 
iutersectio;v. Further, drawings PM4906 th;:u PM4909 illustrate details of each 

particular joint intersection. 

7.2 	EXTERNAL FLANGES: 

(Joint Tykes A, to H, or J and 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 warn or aftec assembly of flange 
to duct. Apply mastic to flange face before bolting up flanges, Refer to drawing 

PM4906 (Fig. 2) and Clawe 6. 0 herein for Joint Types, 

7'.3 	INTERNAL FLANGES 

Joint Types A to H or J end A to G)  

Turn down duct 6 mm over angle flange, Double thickness of Pittsburg, Snap Lock and 
Acrne 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 tc drawing PM4907 (Fig. 
and Clause 6, 0 herein for Joint Types. 

7.4 	(Joint Types B to lI or J and B to G7 

Joins Type G, shall bestaggeredin adjacent duct sections. Apply mastic along corners 
of duct, Knock 20 mm of bar of joint Type B around corners. Alternatively, insert 
tongues of 0, 600 mm Galvabond into bar at corners, Solder or seal with Prestic or 
similar, Cut away double thickness of Pittsburg, Snap-Lock or Acme Joints, before 
rolliltg seams, Refer to drawing PM4907 (Fig, 2) and Clause "u, 0 herein for Joint t}'rn~-s. 

7, 5 	(Joint Types G to C or D and H or J to C or D):  

Joint Type G, shall be staggered in adjacent duct sections. Double thickness of 
Pittsburg, Snap-Lock and Acme Joints shall be cut aF~ay before rolling learn. 
Refer to drawing PM490S (Fig. 1) and Clause 6, 0 herein for Joint Types. 

7. 6 	(Joint Types E to G and E to H or J} 

Joints Typc-s G shall be staggered in adjacent duct sections. Double thickness  of 

Pittsburg, Snap-Lock and Acme Joints shall be cut away before rolling seam. 

Refer to drawing PM4908 (Fig. 2) and Clause 6, 0 herein for Joint Types. 

~, 7 	(Joint Types G to H or J Ind G to G): 

Cross joints Type G in adjacent duct sides shall be staggered at not less then 600 mm 
apart on ducts up to 300 mm wide on the longest side and not less Char. 300 mm apart 

on ducts over 300 mm wide on longest side. 

Double thickness of joints at intersections shall be cut away before rolling searrts, Seal 

fnt~rsections of joints by soldering, 

Refer to drawing PM4909 (Fig. 1) and Clause 6. 0 herein for Joint Types. 

7, 8 	(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, 

8, 0 	DUCT CONSTRUCTION DETAILS 

8 , 1 	DUCTS UP TO 600 mm',^/IDE ON LONGEST SIDE.  Refer to drawing PM4910 

(a) Lcr;gitudinal Joints shall be:- 
At corners ®Pittsburgh (Il) or when permission to use Snap-Lock (J) 
On sides -Acme Locic or Grooved Seam (G}, 

(b) Field assembled cross joints shall be Types (A), (B), (C), (D) or (E) as specified 

in the Work Specification, tYhere angle flanges (A) are specified, angles shall be 32 mm x 32 

x 3 mm with M6 bolts. 
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(e) l;icld assembled cross ;Dints may .be up to 4800 mm centres, depending on the available 
fabrication facilities, and on access for erection on site, Shop assembled cross joints 
Type (F) or (G) may be used to join sheets for the lengrth 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 mrr. rnaxirnum centres, 
Stiffeners (EZ) shall be amitted if field cross joints are spaced at not greater than 
24,00 tom centres, 

(e) Ducts which are uninsulated shall have all sides over 30G mn; wide, cross 
broken. Cross breaking shall be in panels oat greater than 120C mm long, 
Panels of cross breaking shall be located between stiffeners and angle flanges, 

(f) .Ducts shall not be cross broken when insulated internally. Refer to Clause 5 , 2 herein 

When an air grille is to be fitted to a duct side with the flanges in contact with 
the duct, the duct side stall not be cross broken. 

8.2 	DUCTS A80VE G00 mm to 1000 mm WIDE Old LONGEST SIDE  Refer to drawing PDd4921 

(a) Longitudinal Joints shall beta 
At corners ~ Pittsburg (H) or when permission to use,Snap~-Lock (J} 
Un Sides ®Acme Lock or Grooved Seam (G) 

(b) Field assembled cross joints shall. be  Types (A),(D), (F.) 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 lvi6 

bolts, 

(c) Ff.eld assembled cross joints may be up to 4800 mm centres depending on the 

available fabricating facilities, and on access for erection on site.. Shop assembled 
cross joints Type (F) or (G) may be used to joint sheets for the 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..o all 4 sides of the duct at 2400 mrn maximum centresa Stiffeners (K) 
shall be omitted if field cress joints are spaced at not greater than 2400 mm cr_.ntres, 
Stiffeners (P) shall be 25 mm x 25 mm x 3 mm angles, fixed to any duct side 
ewer 600 mm wide, at 1200 mm maxfmurn centres. 

(e) Ducts which are uninsulated shz11 have ail sides over 300 mm S9ide, cross broken, 

Cross breaking shall be uY panels not greater than 1200 mm long, Panels of crass 
breaking shall be located between stiffeners and angle flanges, 

(f) Ducts shall not be cross broken when insulated internally, Refer to Clause 5. ?, herein. 
Where an air grille is to be fitted to a duct side wifn the flanges in contact with the 
duct, the duct side shall not be cross broken. 

$, 3 	DUCTS  ABOVE 1000 mm to 1500 mm WIDE ON LONGEST SIDE.  Refer to drawing PM4912 

(a) Longitudinal Joints shall be:- 
At corners ®Pittsburg (li) or when permission to use Snap Lock (J) 
Un Sides m  Acme Lock or Grooved Seam (G) 

(b) Field assembled cross joint shall be types (A ), (D), (E) as specified in the Work 
S~cifi.cation, 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 Nl8 bolts, 

(c) Field assembled crass joints may be at up to 4800 mmi centres dep~tding 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) Stiffeners (R) shall be 38 mm x 38 mm x 3 mtrt angles welded into a frame and 

fixed to all 4 sides of the duct at 2400 mm maximum centres. 
Stiffeners (R}shall be omitted if field cross joints are spaced ae not greater than 2,400 mm. 
Stiffeners f,P) shall be 38 mm x 38 mm x 3 mm angles fixed to any duct side over 
600 mm wide, at 120C mm maximum centres. 

(e) Ducts which are uninsulated shall have all sides over 300 mm wide, cross bre}con, 
Crass breaking shall be in panels not greater than 1200 mm long, Panels of cross 
breaking shall be located between stiffeners and angle flanges, 
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(f) Ducts shall nat be crass broken vrhen insulated internally, Refer to Clause 5, 2 herein. 
Where an air grille is to be. fitted to a duct side with the flanges ir, contact with the duct, 
the duct side shall not be cross broken. 

8. 4 	DUCTS  AIiUVE 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 jot_nts shall be types (A), (D) or (E) on ducts up to 27,00 mm fade 
and as specified in the tJork Specification, or angle flanges (A) for ducts over 2100 mm 
wide longest side, Where angle flanges (A) are specified, angles shall be 38 mm x 
38 mm x 3 mm with Ivi10 bolts, 

(c) Field assembled joints may be at up to 2400 mm centres, depending ors the available 
fabricating facilities, and on access for erectioa on site, Shop assembled cross joints 
Types (F) or (G) may be aced to join sheets for the length of duct section required. 

(d) Stiffeners (R) shall be 38 mrn x 38 mm x 3 m,m angles welded izrto 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 
].500 mm wide at 600 mm maximum centres, 
Sides up to '1500 mm wide require no stiffening angles between the field assembled 
Dross joint and stiffener (R). or between field assembled cross joints, where these' 
are. not greater than 1200 mm centres, 

(e) ,Ducts shall not be cross broken. 

$. u 	DUCTS OVER 2250 mm U/IDE ON LONGEST SIDE,  Refer to drawing PM4914 

(a) Longitudinal joints shall be:- 
At Corners -Pittsburgh (H) or.vrhen permission to use,Snap Lock (J) 
On Sides ®Acme Lock or Grooved sean~(G), 

(b) Field assembled cross joints shall be angle flanges (A) using 51 mm x 51 mm 
x 5 mm angles with Ivil0 bolts, 

(c) Field assembled cross joints may be at up to 2400 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 section 
required, 

(d) Stiffeners (R) shall be 51 mm x 51 mm x 5 mm angles vrelded 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 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 rnm wide require 
ere stiffening angles between flange angle (A) and stiffener (R), or between field 
assembled cross joints where these are spaced at not greater than 1200 mm centres. 

(e) Ducts shall not be cross broken, 

9. 0 	TAPERS AND OFFSETS 

9.1 	TAPERS: 

The construction of a typical taper section is illustrated on drawing PM 4915 (Fig. 1) 

The taper section shall be constructed of Galvabond sheet, of gauge specified depending 
an greatest duct dimension, refer to Clause 4. 0 herein. 

Longitudinal joints shall be Pittsburg (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 to fit 
the lock. Acme Lock (G) may be used ir. 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 far duct sections. 

h 
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Field cross joints shall be as specified in the Work Specification fer straight duct sections. 
Far joint Types refer to Clause 6. 0 herein, and drawings PM 4910 thru  PM~1914. 

	

g.2 	DIVERGING SECTIOPdS: 

When a taper fs used in a diverging air flolr and the duct size increased, the slope of any 
side shall not exceed 1 in 7 to prevent turbulence and ui7dtie friction, as illustrated on 
drawing PM 4915 (Fig, 2) except where otherwise shown on the Work Specification 
Drawing/s. 

	

9. 3 	CONVERGING SECTIO]v'S: 

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 4915 (Fig. 3) except where otherwise shown on the Work Specifications Drawing/s. 

	

g.4 	OFFSET TYPE  1: 

This type of offset may be used to avoid any obstruction where space ~~~7itation will rat 
allow bends Type 1 or Type 2, and, shall be used where shcwn on the Work Specification 
Dracvirtg/s. Bends Type 3 shall be used in this offset, as illustrated on drawing PM 4915 
(Fig. 4) 

	

Q.5 	OFFSET TYPE 2: 

This type of offset is preferred in all cases and shall be used, where. shown on the Wark 

Specification Drawing/s, to change direction of the duct either horizontally or vertically. 
The bends shall preferal;ly be Type 1. Refer to drawing PM 4915 (Fig. 5) 

	

10.0 	STREAMLINF~',S, OBSTRUCTION TO DUCTS AND RESTRICTIONS 

	

10,1 	STREAMI.TI~IERS: 

Where it is impossible to offset a duct around an obstruction such as a pipe or small beam 
or around a small building column the obstruction may be encompassed with a two piece 
streamliner as illustrated on drawing PM 4916 (Fig, 1) 

The area of duct, at the obstruction shall be not less than 80% of the area of the duct before 
the obstruction, 

The taper on the converging and diverging sections shall comply with Clause 9. 0 herein. 

The streamliner around the obstruction shall be rounded on the air entering side and be 
tapered to a GO°  point on the leaving side, Cross joints shall be as specified in the `ti'erlc 
Specification for straight duct sections except those adjacent to the obstruction where Slip 
Joints (E) or Angle. Flanges (A), if the duct depth allows for access to the belts. Refer to 
Clause 6. 0 herein for Joint Types. 

	

10.2 	OBSTRUCTION iN CONTACT WITH AIR SYSTEM:  

An obstruction may pass through a duct provided it does riot decrease the duct area by more 
than 20'ju except that, wYiere 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 24°fo. 

A slotted hole may be cut in one section of ductwork to permit installation of duct wcrk 
around the obstruction, The 'slotted hole shall be patched, as illustrated on drawing P2~44916 
(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 `L0~/o of the initial area of duct. Tlie tapers 
of the duct diverging and converging sections shall comply with Clause 9. 0 herein. .P.efer 
to drawing PM 4917. 
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11, 0 	BENDS 

11.1 	CONSTP.U::T1OiJ; 

For the method of construction of a bend refer to drawing PM 4918. Bends shall be 
constructed of Galvabond sheet. The. sheet gauge shall be selected from the table in 
Claace 4, 0 herein depending on !duct width. Bends shall be constructed with Pittsburg (H) 
or Snap Lock (I) seams on all corners with the lock placed an the sides and on the top and 
bottom flanged to fit the lock. 

On large ducts shop assembled cross joints Types (F) or (G) shall be used to join sheets. 

Stiffening angles shall be sized and spaced as for duct sections illustrated on drawings 
PA2 4910 thru PM 4914. 

Field crows joints shall be as specified fir, the Work Specification for duct straight sections. 

11.2 	SELECTION OF BENDS: 

Bends in duct and at branch connections shall comply with or,e of the types described below 
said illustrated on drawing PM 4919. 

(a) Bend Type 1: 

This type of bend, in which the inside or throat radius cf 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 radius ,vreater than 76 mm):  

This type of bend may be used where it is not possible to use bends Type 1 and shall be 
used where shown on the Work Specification Drawing/s. The throat radius of these bends 
shall preferably be not less than one quarter (1/4) of the duct dimension in the direction of 
the turn but, in no case shall be less than 76 mm. 

Bends Type 2 shall be fitted with flat plate stzeam sp'_?hers, the number and spacing of whicl: 
shall be determined from the chart and instruction on drawing Plvt 4921. 

Each splitter shall be continuous through the full angle of the bend and for a distance of one 
third (1/3) of the duct width on the trailing end of the bend. 

splitters shall be made from not thinner than 1.200 mm Galvabond sheet. Erds of splitters 
shall be folded at right angles to the splitter and riveted to the sides of the bead. Where a 
bend is internally insulated and lined with perforated metal the splitter shall be riveted to 
the perforated metal lining. Edges of splitters shall be hemmed for stiffening and noise 
reduction. Hems shall bc: on the outside of splitters and 38 mm long. 

(c) Bend Type 3 (with throat radius less than 76 mm): 

Bends Type 3 shall only be installed where shown or. the Wark Specification Drawing/s. 

The throat radius of these bends may be from zero to 76 mm. Bends Type 3 shall be 
$fitted with single. thickness, single radius tuning 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 internally 
insulated and lined with perforated metal the splitter shall be riveted t~ the perforated 
metal lining. Length of vanes between supports shall not exceed 900 mm, Refer to drawing 
PM 4920. 

12.0 	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 shall 
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 to}ce-off which shall be used in each location is shown on the Work 
Specification Drawing/s, 

The entry area of branches shall be propors.ioned for the same velocity as in the main 
duct. The velocity shall be reduced in the downstream duct only in a straight length - 
notin abend, 
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13.0 	ARRANGEMENT OF TEES 

Tees shall comply with one of the types descried below and illustrated on drawing PA44923. 

13.1 , 	TEE TYPE 1: 

This is the preferred methal of taking a tee _connection from a duet, and shall be used 
whenever space will allow it, and where shown on the Work Specification Drawing/s, 
Refer to the illustration an drawing Ptvi4923, 

13/2 	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'Iee Type 1, and where shown on the Work Sp; cification 
Drawing/s, Refer to the illustration on drawing PM 4923. 

I 

13, 3 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 illustration on drawing PM4~923. 

14, 0 	CONSTRUCTION OF BRANCH CONNECTIONS AND END CLOStRES 

14.1 	BRANCH CONSTRUCTION: 

Branch ducts may be connected to a main duct by one of the types of joints illustrated on 

drawing PM 4924. 

14.2 	DUCT END CLOSURES: 

Ends of ducts shall. be  sealed with removable cover plates constructed as illustrated on 

drawing PM 4924. 

The joints of the end closure shall be sealed with liquid sealant. 

15, 0 	CORF{OSION PROTECTION OF ANGLE FLANGES, STIF'r~NEE2S  AND HP.I~'GERS  

15,1 	GENERAL: 

The following coatings for protection against corrosion shall be applied to all rolled steel 
angles used for flanges, hangers, or stiffeners or ductwork, after fabrication and before ttie 
angles are assembled to the duct, 

15,2 	DUCTS NOT EXPOSED TO WEATHER AND NOT IN VIEW: 

Angles shall be cleaned and painted as specified in Clause 9.03 of Standard Specification S;v46, 

15.3 	DUCTS NOT EXPOSED TO WEATHER AND IN Vll'~V: 

Treatment as specified in Clause 9, 04 of Standard Specification SM6. 

15, 4 	DUCTS EXPOSED TO WEATHER;  

Angles shall be treated as specified in Clause 9, 05 of Standard Specification SM6, 

16, 0 	ERECTION OF EXPOSED DUCTWORK 

Where tivo 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 shal,;.~ested together. 

17, 0 	SUPPLY AIR OUTLETS, EXHAUST INTAKES AND GRILLES  

17, 1 	GENERAL: 

Number, sizes and final positions of air outlets, intakes and grilles shall be selected by the 
Contractor and shall he set by him to provide satisfactory distribution of the air quantities 
to obtain Lhe conditions and noise. levels specified in the 1Vork 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 Contractor shall submit 
an itemised list of the number of outlets, grilles and intakes, make, size and type of fittings, 
aLe quantities settings and air face velocity per room. Before ordering any type of air outlet. 
intake or grille, the Contractor shall establistt that all details of the µall or ceiling to which 
the outlets (orientates) are to be fitted have been finally decided; and shall submit for 
nernrission to use samples of the outlets proposed, with drawing/s showing edge detail and 
fixing methods. Refer to Clause 5, 0 of Standard Specification SM1. 

All outlets shall be of proprietary manufacture fabrir_ated 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 

shall not be visible from- the conditioned space and no air shall bypass the discharge orifice 

of the fitting. 

All. registers shall be of uniform size with the surround formed to fit the ceiling file 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. al.i 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 colotrr matching that of adjoining surfaces, the Contractor shall arrange 
to obtain a paint sample, in order to achieve as close a colour matr_h as possible. 

Where the outlet centre is clipped in position (and thtu 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 intake shall be complete with an opposed blade volume regulator. 
Except where the intake centre is clipped in position (and thus can be easily removed} the 
volume regulator shall have the feature that it can be easily adjusted without having to 

remove any part of the intake. 

Outlets shall be installed as illustrated on drawings FM 492.5 thru PM4930 and as 

described hereunder. 

17.2 	SUPPLY AIR OUTLET'S _CEILING TYPFS:  

(a) ware Outlet Taken Direct From Duct:  

Where the Work Specification Drawing/s show square or rectangular outlets connected 
rigidly to a duct directly above fire outlet, the installation shall be as illustrated on drawing 

PM 4925, 

(b) Round Outlet Taken  Direct From Duct:  

Where 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 4926 

(Fig. 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 dravaing PM 4926 (Fig. 2) 
d 

(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 1927. 

(e) Outlets on Flexible Branch ®Volume Control at Main Duct:  

Where shown on the Work Specification Drawing/s, i~ng outlets connected to the main 
duct by flexible ducts, shall be installed in accordance with method 'A' or 'B' illustrated 
on diatving PM 4928. With these methods, the outlet volume control shall be located at 
the connection to the main duct and the tal<e~off shall be either Type 1 or T}'pe 2 as 
shown on the Work Specification Drawing/s. 

(f) Outlets on Flexihle Branch ~ Volume Control at Outlet: 

Where shown on the Work Specification Drawing/s, ceiling outlets of round, square or' 
rectangular type, connected to the main duct by flexible ducts, shall be installed in 

accordance with method 'C' illustrated on drawing PM 4929. The damper box shall be as 

specified in the Work Specification. 
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17.3 	SUPPLY  AIR OUTLETS - Z'1ALL TXPE: 

Wall outlet registers shall be of the double deflection type provided with horizontal and 
vertical vanes, e.aeh set being individually adjustable. Vanes shall be a tight fit on 
spindles so that they will not vibrate loose and generate noise. 

Wa11 outlets shall be installed as illustrated on drawing PM 4930, Where the length of 
neck i'rom the duct to the outlet grille is equal to or exceeds two and a half (2-l./2) times 
the nec}{ width, the, outlet may be connected with either a Branch Type ~ or Type 3, 
Where the length of nee}z from the duct'to the outlet grille is less than two and a half 
(2®1/`L) times the neck vaidth, the outlet shall be connected with a Branch Type 2, Duct-
work shall be painted matt black internally local to outlet. 

17.4 	RETURiv  AIR IPdTAKES -CEILING AND WALL  TI'PES: 

(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 complete with volume control dampers. 

(b) Wall Mounted  Type  

Return air grilses u1 the wall shall be of similar appearance and construction to the wall 

mounted supply ass diffuser but shall have fixed horizontal louvres mounted in a heavy 
feame and shall be cornplete with volume control damper. 

Ducttivork shall be painted matt black internally, local to intake. 

17,'5 	Allt TRANSFER GRILLES:  

Air transfer grilles shall be of aluminium corrstruction comprising a double frame for 
mounting in the lower panel of the doors or wall, as indicated on the Work Specification 

Drawing/s. The external frame shall have fixed V®louvres to give a flush finish en the 
corridor side of the door. 

17.6 	EX°I'ER.NAL i~2ESH AIR OR EXHAUST AIR GRILLI~; 

External Fresh Air or Exhaust Air Grilles shall be of weather®proof construction and shall 
be constructed with special care to appearance to suit the architectural treatment of the 
building local to the grillE:s. 

18, d VOLLJME CONTROL DAMPERS  

18.1 	MUL,TIVANE DAMPERS: 

Construction of this type of damper is illustrated on drawing PM 4931 (Fig. 1). Blades 
shall be constructed from 0, 800 mm Galvabond sheet, pivoteed at each end on steel 
rods and supported by steel sheet side plates and tie bars. 

A 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. 

r 

18 , 2 	5 PLITT ER DAMPER:  

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 

tinned down 25 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 L•e.constructed of 0.800 mm Galvabond 
sheet In a double strearniir~e secrion and pivotted on a hinge rod of not less tl`ran 16 mm 
dlctin~eter, The hinge rad shall be cadmium plated steel and shall be supported at each end 
b

e
y bearings as shown, The double streamline blade shall be securely fixed to the hinge rod 

by spot wilding, riveting or screwing, 

The damper blade shall be controlled by a rod/s firmly fastened with a hinged fastener near 
the leading edge of the Made and through a guiding boss/es riveted to the duct. Rod/s shall 
be cadmium plated steel of the size and numbers illustrated on dra•,wing PM 4931. A 3 mm 
felt gasket shall be located between the guiding boss and duct side to provide an air seal. 
The rad/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 

i 	

slack or excessive clearance which will allow the blade to vibrate, Fixing clips sh211 be 
rigidly constructed and fixed to the duct and damper blade, 

'1~~ 0 	M"tJLTI-BLADE DAMPEP.S OF MOTOR OPL~I;TED AND MAN[JAL TYPES 

19 ,1 	GF~vERAI.:  

Mtalti-blade dampers shah ~e of either the parallel blade or opposed blade type as 
illustrated on drawing Pivi 4932 (Figs, 1 and 2) and as specified on the Worlc Specification 
Drawing/s, 

Motor operated dampers shall be full duct size unless otherwise specified in the V~'ark 
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 shall be full duct size unless otherwise specified ir. the Work 
Specification or shown on ttre Work Specificatien Drawing/s. 

Arigle flanged cross joints {A) in accordance with Clause 6, 0 herein shall, be provided on the 
duct for connection of the dampers, Damper frames shall be drilled to suit bolt holes Ln 
the angle flanges, 

19 , 2 	DAMPER FRAMES: 

Frames shall be constructed of 3 mm Galvabond steel sheet folded to channel sections not 
less than 152 mm wide, Frames shall be welded at the corners aad painted to comply with. 
Clause 5, 3 herein and as illustrated on drawing PM 4932 (Fig, 3) 

Mullions shall be constructed of 1. 600 mm Galvabond steel sheet folded to channel sections 
and riveted into a box section as ilhstrated on dravring Pl`Q 4933 (Fig. 2) 

19, 3 	DAMPER BLADES: 

Blades shall be fabricated from 1.600 mm Galvabond sheet and shall interlock with adjacent 

blades as illustrated on drawing Plvi 4933 (Fig. 1), Blades shall not be more than 250 mm 
wide and shall not exceed 750 mm between supports. Neoprene rubber or felt sealing sisips 
shall be bonded to the tips of the blades to prevent air leakage, 

Damper leakage shall not exceed 5% of the maximum design air quantity for the particular 

damper, 

19, 4 	BEARINGS AND SPINDLES: 

Bearings shall be of ball bearing type similar to "Fafnir Flargette" or of self oiling sintered 
bronze, The housings of bearings shall be riveted or,where permission to use,spat 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, 

19 , 5 	LIFdKAGES:  

Dampers shall be linked vrith tie bars and links arranged to give parallel or contra-rotating 
action as specified in the Work Specification. Tie bars and lints shall be fabricated from 
bright steel flat ba.r cadmium plated and shall be. jig drilled, Drilling shall be carried cut 
before p':ating, Link pins shall be of brass and shall be held in position with circlips. 

Where tao sets of dampers are operated from one motor, the linkage shall be such as to allow 
either damper to be adjusted as to position and/or amount of movement without affecting the 

adjustment of the other, 
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The linkages tLsed with manually operated dampers shall incorporate a means for 
pasitioni.ng, locking artd indicating the position of the damper, 

19.6 	1v1OUNTL~IG O[' DAhdi~ER  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 continu.^:us 
around the full duct perimeter and shall be fabricated from rolled steel angles of the same 
size as flanged joint angle, refer to Cia~yse 6, 0 herein. 

Where dampers in ductwork exceed 1500 mm in width, damper motors shall be located and 
mounted as specified in the Work Specification. 

20.0 	FIRE  PROTECTION  

20,1 	FIIZE  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 Under•,vriters Association of 
Queensland, 

20.2 	IiEATEr2S  IN  DUCTWORK  

The section of ductwork housing heaters and for a clear distance of  450 mm minimum  on 

each side of the housing shall be insulated vitern.ally with a non~combustiblc material of 
Thermal Conductance not greater than 30 W/m2K at 98.3°  C. The insulation shall be 
secured to the casing so that it remains in position under all operating conditions. 

21, 0 MANHOLES AND HANDHOLES 

21.1 	MANHOLES:  

Where required by the Work Specification, ducts with a minimum side of 600 mm or 
greater shall be fitted with manholes, located where Ghown on the Work Specification 
Drawing/s. 

Manholes shall be 600 mm r, 450 mm. 

The.ducts shall be reinforced around the hole with a frame pressed from 1.600 rnm Galvabond 
steel sheet and riveted to the duct. 

Doors shall be made of 2. 000 mm Galvabond steel sheet, stiffened around the edges by 
either folding 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 
type windova 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 
typical manhole is illustrated on drawing PM 4934. 

21.2 	HANDHOLES: 

Where remised by the Work Specification, ducts with a minimum side of less than 600 mm 
shall be provided with 300 mm x 300 mm hndholes or where this size is not possible with 

9 

square hnnholes the side length of which shall be 50 mm narrotiver than the side of the duct 
in which the handhole fs located. 

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 cover plates 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 maybe used, 

A typical handhole is ill~zstrated oti drawing PM 4934, 

21, 3 	INSULATING AND SEALING MANI-IOLE AND HANDHOLE DOORS: 

`~Jltere the. duct is insulated, the door shall be insulated to the same Chickness and to the 
same requirements as the duct. Where insulation is inside the duct the surface of tiie door. 
insulation shall be flush with that of the duct, 
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boors shall be sealed airtight to the duct with saitable gasltets, which shall be sectuely 
fixed to either the door or the duct. On the ducts carrying cooled air, the door and door 
seal shall be particularly designed and constructed to avoid "Cold Bridging" which will 
result i.rr sweating on the outside of the duct, In these. cases the particulac design shall 
be submitted for permission to u;e, This shall be done without prejudice to the Contract 
Cornpletion Tirne, refer to Clause 5, 0 of Standard Specification SMI, 

	

22, 0 	H~.NGElLS FOR DUCTS 

	

22,1 	G E`N ERA L:  

Unless otherwise specified in the Work Specification hangers for vertical horizontal ducts 
shall comply with the detail, materials, sizes and spacing illustrated on drawings PM 4936 

thty 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, ceilir;.gs or other loads. 
Where it is necessary to hang items other than ductwork from duct hangers, the maximum 
stress in hanger rods, straw and bolts shall not exceed 38. 0 AdPa. 

All rolled steel angles and rolled steel flat used for hangers shall be coated for protection 

against corrosion in accordance with Clause 15. 0 herein, 

	

22, 2 	FIXING OF HAlv'GERS:  

Permission to use will not be given for explosive powered fasteriugs. 

The following fixing methods are for attaching hangers to structures except where otherwise 

specified in the V1ork Specification, 

(a) To Steel or Timber Structures  - mild steel bolts of the sizes listed on drawings PM 4930" 

tluu PM 4939. 

(b) To h4asonry  Stntctures  - expanding type plugs used with steel bolts, of sizes listed on 
drawings Pb44936 tun Fiv14939. Plugs shall be equivalent to "Loxit>s", "Drivets" or 
"Wej~its", Bolts or nuts cast into concrete structures are acceptable provided that they are 
fitted with steel washers to adequately dis~ibute the load into the concrete. 

	

23, 0 	FLE}:1BLE CONNECTIONS  

Unless otherwise specified in the Work Specification,airtight flexible cotntectior,, r_onstiucted 
of PVC (vinyl) coated fabric which has a glass fibre or nylon backing, and a total tiveight of 
not less than 580 g/m2 shall be fitted to isolate fans and/or conditioner casings from ductwork. 
These connections shall be arranged to permit the renewal of fabric without disturbing duct-

work or plant, 

The metal parts of connected equipment shall be separated by not less than 50 mm, 

Where flexible connections are exposed to weather, they shall be protected as illustrated on 

drawing PM 4941. 

Itenns of equipment that shall be connected by a flexible connection shall be aligned within 
a tolerance of 6 mm for connections up to 38 mm diameter or square, a4td 12 turn for 

connections a'r~ve 38 trim diameter or square, 

24, 0 FLEXIBLE DUCTING  

Flexible ducting shall be constructed 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 III, 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 v,7hich has a nylon backing, and a total weight of not less than 510 grams per 

square metre, Each corner shall have a 6 mm seam for rigidity along full leno*th of droppers. 

~~ 
	iwiF 
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2f>.0 	FLASIlI1QG 

Unless other`~aise specified in the Work Specification, flashing of ducts where they pass 
through rods or outside walls shall be carried out by the Contractor, 

26.0 CLEANING OF DUCTWORK AND  PROTECTION DURING COMSTRUCTIOld  

All ducts shall be thoroughly cleaned inside before starting fans. 

Covers shall be provided druing installation to prevent building materials or rubbish 
entering the ducts and fa_~s. 

27, U 	DUCTS THR.OUGII WALLS 

Vlhere ducts pass through walls and are in view, escutcheons shalt be provided as specified 
in the Wor'.~c Specification. 

28, o BALANCING POINTS 

Balancing faints shall be provided in tl-ie ducts for testing purr~oses, 

They shall be located in main branches adjaaert to the connection to the main duct, inlet 
and outlet of fans, and, i.n additi.on, where specified in the `r~lork Specificaticn, balanci.-rg 
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 llrawing/s, 

All points shall be iii readily accessible positions. 

Points shall be provided to the following scaie:- 

Longest side of duct up to 225 mm - 2 openings, 
Longest side of duct above 225 mm to 375 mm - 3 openings. 
Longest side of duct above 375 mm to 60G mm - 4 opening. 
Loi7gest side of duct above 600 rnm to 1200 mm - 5 opening. 
Longest side of duct above 1200 i~nm - 6 openings. 

Balaucir~g points shall comprise 38 rim diameter holes drilled in the duct and plugged with 
rubber grommets all as illustrated on drawing PM 490. 

29.0 	PAINTIl~rG AND SUP.i~ACE PREPARATION 

All painting and surface preparation shall be in accordance with Standard Specification 
SM6, and as indicated hereunder:® 

(z) A11 galvaband or equal ducting concealed from view, but not exposed to the weather, 
in roof space etc, , shall not be painted, 

(b) All. ductwork and equipment exposed to view but not exposed to the weather, in roof 
space etc, , shall be painted by the contractor. 

{c) All ductwork, equipment, hangers and 'brackets exposed to the weather shall be painted 
by the contractor, 

30, 0 	SE-AI.ING DUCTZ~/ORK I;XFOSE.D TO WIwA,THER 	
r 

All longitudinal jo='nts and intermediate cross joistts shall be sealed by soldering. Angle 
flanges and angle stiffeners on the duct shall be sealed with a "Butyl" rubber based plastic 
sealant, "Marton 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 rnm 
wide, a separate roof over the duct shall be provided so as to properly shed water. 

CAR2 - -i 7 of ~ ~ 
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Bolt I;oles at 150mm maz. pitch. 
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5 mm, rivets at 

100 mm, centres. 
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-Bolts at i50 mm, centres. 
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Mastic 

FIG.  1 FLANGES OUTSIDE DUCT  

3 mm, rivets at 100 mm, centres. 

Mastic 

5 ^.m. rivets at 

100 mm, centres. 

FIG. 2 FLANGES INSIOE DUCT 

(A) A!lGLE FLANGES -USE ON ALL DUCT PJIDTNS 
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SHOP OR F! ELD ASSEi~1BLED 

Elastic 

FIG. 1 (B) DRIVE SLIP -USE UP TO 600mm LONGEST DUCT SIDE 

3 mm. rivets at 100 mm, centres 

Mastic 
~~R_i r_ F i o w~ 

FIG. 2 (C) PLAIN SLIP -USE UP TO 600mm t.OHGEST DUCT SIDE 

5 mm. rivets at 

100 mm. centres 

36 mm, z 38 mm. x 3 mm. 

rolled steel angle 
1~ 

	~..J 	 
~~~ <:.:.~ ~ 

Mastic 

✓
~ Air F  l o Y+~ 

FIG. 3 (D) REINFORCED SLIP -USE UP TD 2100mm LO`dGEST DUCT SiGE 

L 3 mm. rivets at 100 mm. centres 

plastic Mastic 

,n~, A i r F I o w~,- 

r 

FIG q (E) BAR SLIP -USE 'L' = 3Bmm ON DUCTS ABOVE 600mm TO 1500mm IYIDE. 

USE 'L' = 50mm ON DUCTS ABOVE 1500mm TD 2100mm WIDE, 
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~%~ »+A~RW¢~:~d~~y~, ~.~ .. 
its'  , _:. ~ i., r~l ~drf.~, 
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kiastic 

or 

Sf!OI' t3SSE!,;BLEO 0!?LY 

Stiffener angle to be rivetted adjacent 

to or within 225 rnm. of joint, 

3 mm, rivets at 100 mm. 

centres: 

~~

5 mm. rivets at 100 mm. 

centres. Soldered, 

F 
a 

FIG. 1 (F) LAPPED, RI VETTED, Af4D SOLDERED 

6fastic~ 
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SHOP OP, FIELD "~SSEPcpLED 

IiJ CORiERS 

I~lastic 

FIGS  1 (H) PITTSBURG SEAM 

Mastic 

FIG. 2 (1) SNAP LOCI( SEAM 

IN FLAT SIDE 

Mastic 

Mastic 

FIG. 3 (G) ACi~E LOCK OR GROOMED SEAh1  

~~ ~' ~ 4~ AUTFIUi{1 ~D FO1Z iSSUc 

I~►~~►r.,~,~,~~rr~r~ ~~tAt~~~-~ 

STA(vDAP,D DETt~ 1 L 
LOlV PRESSUf~E DUCT1~JOftf( 
LOI~GITUDitdnl JOINTS 
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~,—(Gl 

(H) or (1 

(A), (B), (C), (D), (E), Field joints 

or (F), (G), Shop Joints. 

FIG. 1 TYPICAL. DUCT ANO 101NTS 

FIG.  2-(A)  to (H) or (1)  and (A) to (G) EXTERNAL FLANGES, 

~r+UfFiDr~ISEU FUR 155UE 	~~~ 
~_N_._T.S,1 

~r~~rr~~~ar~lc ~~p~a~cr-r 

STA~!DARQ DETI!,I L 
t_u~~r ~R~ssu~r ouc~s~~~©~~c 

DJrTAILS OF JOINT .IIrTEf;SECT101;S 

~~~.~ 
DRAWN ~ k.~l.Y. '~ ~r~y,EC~!T(~~1: -̀~'`..~'~`r.:. 

J 
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FIG.  ~ - (p)to (Hl  of  (1) and (A) t0 (G) IhdTE^.JAL  FL.Ah2GES  

FIG. 2 - (B) to (N~ or (J) and (B) to (G). 

„AUTHO,ZiSED FOr~ i55Uc 

a ~~~ 
~~f ~~ ~, , i~.t V l~ ~i~ ~' ~! ~`~f~J 	~ SCALE 	~~( 

FNGtt~::►~1~1~1G ~~~~16~JCf-1 	. nEs~ t~,~~-,~. 
nRA~vr~r ~ 

Ci~ECf~-ED 

~xFcurivF, STAf`~Df~RD DETA I ~ 
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DEI~GILS OF !GI'rdT INTERSEGT!OP;S. 

22033R RTI Documents - Specification P780-77 - Page 99

RT
I R

el
ea

se



{' 

~i: 
4• 
j;; 
f. p'. 
fi 

i 

a 

w 

Lap corners and rivet. 

FiG, 2. - (E) to  (G~ and (E) to (N) or (J)• 

FIG. 1 - (G) tc (C) or (D) and (N) or (J) to (Cl or (D) 

{SCALE 	~~ ~'•S ;~'AUT'NORIS~D FOR 155UE ~~ 
K~ aEsrctti ,;;', ,~' r5. 

~v
l  

DaAwr~ 

~J,Y 
;,~. 	 
'CHECKEOt  ~• ,,;~~~~ ;~ ;; 

,~ ~arE 	 '~ 

STA(~D~~f~D DETi11 L 

~LD~1~~ PF,ESSUF;E DlICi4`JQR~{ 
DETAILS OF JOINT INIERSECTIOPJS 

~, ~ 

i.. 

'd"~#' 
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Stagger, refer to Std, 

Spec. Strf2. 

FIG. la - (G) to (H) or (J) and (G) to (G).  

Stiffener angle 

D~.~ . ~ 	r~~~ ~~ ~~`.~~~;iCS 
~ 	~;r 

f~l~C~r';~'~ .~e,.~~lG ►~,ibr~~,.~~,.. 

STANDARD DETAIL 
L04Y PRESSURE DUCTI~'OR~( 
DETAILS OF IOINT INTERSECTIONS 

"M 	 ~'`AUT}-IOJ`215kD FOR ISSUE scA~.F 	N.T.S.4~ 	_,~- 

`, D 1GN 	 ;: 

DRAWN 

Cf~ECNED 

~:r 

FIG. 2 - (F) to (G) and (F) to (N) or (1) - SNAP ASSEMBLED ONLY. 
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Cross break ducts. 

TD BE READ IN CONIUNCTIOh WfTH 
STD, SPEC. S~2. T.~ 

O 

O O~ 

G'J C/J 

N 

—~ ~_ -~ 
-~ 

0 0 l-~"'i 
m .. ~ C!i 

c fl') 
~ C 
_> ~ 
~~ 
~~ 

®— 
C ~~ 
C-J 
~ -9 
C/J 

C 
~ ~ 

~ ~ 
0 

'Field' crass joint. 

O m 
n 
r— 

(H) or (1) 

®Shop' cross joint 

(R) Stitiening frame, 

~~ 
(N) or (1) 

(R)J  

\! 

®Field cross joint, 

DUNS - 0.600 mm thick. 

r~ 
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) ({i) Of (1 

cn 
—a 
~~ 

Q 
,} 

—' ~ c o 
y~~ rn 
o r--  err -~ m cn n 

i ~ 
~~ 
G 

~~ 
v~ 

m ~ W ~ 
O 

i? 

r 

~p0 

KITH STD. SPEC. Sh92. 

TO SE READ IN CONIUNCTlON 

maxi 
~en~~~ du~

ti  Section• 

Cross brew ducts. 

`Fielr;' cross joint. 

~: 

Omit stiffeners (P) on sides uo 

to 600iT~m r; i da. 
(R) Stiffening frame. 

'Shop' croos joints. 

:1 

— field cross joint, (K) Of (1 

.DUCTS - G. 800 mm thick. 

(G) 
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TO BE READ It9 CONlUNCTIO~i 

YlITH STD. SPEC. SU2. 

rn 

~'" 

a~c~-~ 
4800 mm m,., ~ei 

 90 mm max cen~tE~--- 

S~~`§e~eCS, 	 \ 

Crass 6rea<s ducis. 

eField' cross joint. 

~, 0  
(H) or (J) 

~ Omit stiffeners (°) on sides 

up to 000 mm ;vide. 

`Shop' cross joint, 

-(9) Stiffening frame. 

afield' cross joint, 

DUCTS AB04'E 1000 mm to 1200 mm - O.BOO mm ?HICK. 

DUCTS AGOYE 1200 mm to 1500 mm - 1.000 mm T!-IiCK. 
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°Field` cross joint. 

(~} or (~} 

~ t/: 

~~ 

~ ~~ ~ ~ 

r-n 
~~ ~ ~ 
~~ v> 
-~~ ~ o ., ~~~ m 
~, r- m —+ rn c~ 	y. 

~ O—;I n u, 	 ~ 	S. 
o~-,— <m ~< 	 arc 	.<e 
~ 
	̀ a 	 stir / 

	
cp

, 

m. o 	 p 

r 3, 	

5~,
~~epe .~ 

Sec 

9 

TC 8~ RF,>,D Itl CG'alU,iCTIQ~1+ 

1~ITH STD, SFEC. Sr~2. 

(R} Stiffening framQ. 

s 
a 

°Shop` cross joint. 

°yield' cross joint. 
(G) 

OUOTS above 150C mm to 2100 ~n - 1.000 mm thick. 

DUCTS above 21.00 mm to 2250 mrn - 1.200 mm thick. 
(U} or (1~~ 

.::.. _ 

m R' 

p' 
u 
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TD BE READ IN CO~dJUhCTION 

WITH STD. SPEC. S~;12. 

ct~°~' 
~e~~th duct 

se 
 ,. ~ent es 

A~~ mm may 
	

at 60~_m~ may•„~,~ 

Sty
{~e~e S 

 \ ' 	 ~- 

'Field' cross joint. 

(G) (P) Stiffening frame, 

~~~ 
°Shop° cross joint. 

(ii) or (1) 
`Fieltle cross joint, 

DUCT — 1.200 mm thick. 
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4 

Fieltl cross 'joint as 

for duct, 

Pittsburg (N) or Snap-Lock (J). 

FIG. 1.TAPER COIdST°1~CTION 

Slope of any side shall nt~t 

exceed ~ in 1.—~ 
Slope of any side shall not 

exceed J in 4. 

'dV~--- --rte ~~d 

FIG, 2. 	DIVERGING SECTIOPd FIG. 3. 	CONVERGING SECTIOtd 	 "~ 

R. greater than or 

equal to 3,"4 y!. 

Bends Type 3 - refer to 

Std. Spec. Sh~2. 

FIG. ~ OFFSET TYPE 1. 	 FIG.  5 OFFSET TYPE 2. 

EP~GIf~EERlndG ~R~,1~1C1-~ 

STAP~D~,RD DETA I L 
LO4`~ PRESSURE UUCT'~YDRI( 
TAPERS AND OFFSETS 

_~~~ ~ T  ~ 4.iAUTHORISED ~FO~P.

'

IS~iJE' 

DESIGN J~ 
~~~~~—~~c.t«,~  

JA.!-9. ~ 	~ FXECUT'I'JF  ~~Gf; ~E= 
.mxcsruaa~ kmaov 	.wa p• ".. .~ p.asm.r~v.ra.r 

CHECKEn ;'~ 	F.{ 	ti 
~~ 	 ~ 

DATE 	! f~--,/~,'a; 

DRAWN 
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60°  max. 

Z 

-s obstruction 

ENGr~~~~~~~~ ~RANCN 
DcP~~~li~~2Et~T 0~ WC~~~~<S 	;sc,atE 

()ESIGN 

Obstruction passing through 

rubber gromiret. 

-~ 

Patch of same material and gauge as 

duct, rivetted and soldered in place 

to~cover slotted hole. 

Flanged joint(A). 

FiG. 2 OBSTRUCTIOlJ IN CONTACT WITH AIR SYSTEM  

S?~~~~lDaRD DETA I L 

L01~ PRESSIIRE DUCT!"IOR1~ 
OOSTRUCTIONS TO DUCTS - ItiTER~.4LLY. 

AUTHOR I SED,-f'OR ISSUE 

Y EXECUTIYE E,~:~fIaEER ~, 

/` r 

:~ 

!CffECKEOf '/ 	 n  

swwca~i:.ws~r~uarwaaarewsw~m,•arawmae~mwuws~wt~nrawt.a~uur~.w+.~e~-,-•--•,  ~w:.....ca•ua+..ar-•_•~•;~s_~,ccxtsr.uwr. 

~ ._ __ 	~ 

FIG. 1. STREAMLINER 

Air Flow 

(X+Y) ~reater than 

or equal to 0.81. 

I 

e..wraaaaeruaa:aasrr~ae~pmauraa~.xnzeAr.~:sra~~.uz~ o.•-•tea•-~: w.:xm.v»asamvwrarc_—,•,_-~_~..aaQa+amaccaer~sa~ur+sr~ria5au.-xr.:ra~:.:es:;~ecr.: x:~ 

1: 

Field cross joints as 

specified for straight 

duct, 

Bar slip joint (E) on sides of 

streamliner adjacent to 

obstruction or angle flanges 

(A) if duct depth allows 

access for bolls, Other sides 

as specified for straight ducts, 

Obstruction 
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Reduction of ~!uct area 

shall not exceed 20~,,. 

Air Flory. 
~ 	~ 

FIG. 1. RESTRICTION 

	~V 	 

f 

Reduction of duct area 

shall not exceed 

20~.~~ 

ELEYATION 	 PLAN 

• FIG. 2 RESTRICTION 

,~: 	 >, 

N. T • S. rlaUt'MORISED f=t)R ISSUE _ 	 b SCAt f 

EfJGIfVEERtf~C t";;,~I~~CH 	 f)ES~GN. ,~lcQ, 
_..~.,.f._...,.,..,~..~~.~:,~.::s..,~....~... 	,a...,~ 

STtI~~SGARG GETA I L 
t)RAWN ~ J`;A.H.  

~ ~, 
EXrCUTIVE E'::i?•t~•t~ii ~ 

LQlY PRESSUfiE GE1CT!'lQRK 	 ''~= 	~ 	~, a~~~ 	~ 
OOSTRUCTIONS TO DUCTS -~ EXTERNP.ILY 	

DATE 	~ ['^%,,'s', 	Gt ~ ~ ~ 	 ~, 
~„ 	 -•,:maacavxrs~rwea'6+aaaea~sLi.rr«"'~a,~a~'  i[.~',~ 	 o~r`_l;er-rx~e•.a+'_s 
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~:-; 

Shop cross joints (F) or 	 Pittsburg, or v~here approved, snaplock 

(G) as requirede 	 an al; corners„ Refer to (!i) or (1) 

..•~ 	 P 

Stiffening angle as 

L 	 fcr duct angles, 

Sheet gauge 

as for, duct 
Field cross 

joints as for 

adjusted duct< 

e 

D~~'~~~ i~~~P~lT a~ 1~~✓~i~rC.S 

EI~GII~1ECi'~IhtG Bf;~-~►"e1CH 

- T. ~_ ''AUTHORISE FOR ISSUE 

DESIGN ~(-",(~. ~ `~ {,~'~~ 

• \ 	EXEC!3~SVt~ t.1•!GII•.t~c` 

SCALE 

~ DRAWN ~ T A H~~ 
STANDARD DETI~iL 
L01'J PRESSURE DUCT1~'OR~~ 

BChlD CQ!~STRtlCTI(IN 

CHECKED ,,.~1~,:  
~~ d. 

DarE 	~A: ~~~~-3  ,; 

~'''Ertivv'~.~9`.,
h..^r'~,`..:Ff r:~.'s`~/'~;:~~fwrw.:Z~.:.f, 	:~.;. 

t 	 ~~ 	 Y 	F 	~, 
~.f~'f~s~ 	, i1?~.s~~ri,~:.~ 
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R greater than or 

equal to 3jq 1'!. 

I 

FIG. 1 BEND TYPE 1. 

3 mm, rivets at 

100 mm. centres. 

Side of bend oc 

perforated metal 

lining where 

a~~licahle, 

Stream splitter~ 

R = preferahly not less 

than 
4 

 but not smaller 

than OOmm, 

FIG. 2 BEND TYPE 2. 

r 
r 

Turning vanes, refer to 

drawing No. PM 4920. 

F.G. 3 FIXING OF STREAM SPLITTE?S 

—Throat radius 90°  or less 

than 00 mm. 

FIG. 4 BEND TYPE 3. 

matn~ramsmmawxme~.~crrav<~,. 	 ~.._.._.~-~--~monaa~a 	- eaazxx~'!-^~:..c~::.aaa• 

LDW PRESSURE DUCTV~ORK 

	

1 	f1 	rf . \ . 

EENOS Yf I TH STREAM SPL I TTERS AND TURNING YANES 	na rF 	. ,~ / ~~, ; 	~ ~ ~.~ ; `.=,~ „~ ! ,,_,~ 

a~~~i~1 ~/~1i~1~ ~ ~ii ~~~~a 	~SCA~ LE i 

El~IG!l~JEERING SA~t~1CH 	 ~ DESJGN ~~c,~y.; ~~ 
.x,~,~.~~.~ 	_ ... . _ _ 	.. 	 _... 

RD DETAI L 

r 

DRAWN 	T.A.f-f. ! ~ ~ 	EXEC,Il~t~'E ~t.Glhi= 
~.:~~~., 

~ ~~UTI~tORIS~D FOR ISSUE N. T.... 

0 

S1~ANDA 

~~ 
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~~ 3 

SD,nm. radius------ 
E 
E 
V 

SIG. 1 VANES 	FOR DUCTS UP TD 45Omm. V';IDE 

FIG. 2 VANES FOR DUCTS ABOVE 45Omm. WIDE. 

3mm. rivets, not less 

than 2 at each end of 

each vane. 	~ 

f 

Side of bend or perforated 

metal lining where applicable. 

~—Turning vane. 

FIG. 3 FIXI1tG OF TURNING VA1dE. 

Side of bend or perforate' 

metal lining where applicable. 

1.00Omm. thick intermediate support hemmed at 

edges and rivetted to sides of bend or perforated . 

metal lining where applicable, 

Side of bend or perforated metal 

lining where applicable. 

FIG. 4 INTERMEDIATE SUPPORT FOR VANES ABOVE 900 mm. LQidG. 

d~f ~~~!!T~`g ~:~m~ 1 ~~ ~l~~`~i~~ 

ER~GIf~1FERlPdG ~;'~~{NCH 
~`s 

SOLE 	 ~~UTH0Ft151=D FOtt ISSUE 

	

IN.T,S. ~{
{ 	 -~/j 

Dcsi~/~,~rs - {1 ~~ff~J _ . 
DRAWN 	T.A.I-1 i~ 	~ 	>=XEG~~ `•I".= F•l~lGl"~c 

SY~~,NDARD DETA 7 t_ 
LOuJ PRESSUP~ DUCTti'r'OR!t 
DETAILS OF TURNING VANES FOR BENDS 
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EXtkiPLE: 	To determine the spicing of splitters in short 

radius bends. 	Chart shall he used as described below: 

C11'Elf: 	~n elbow (see diagram helot=;) with a 80mm 

throat radius and duct width 'D' of 450nun. 	Centre line 

radius is 3p5mm. 

SOLUTIUPI: Un chart 1 draw line for 80mm throat radius .~ 

and 530mm outside radius and select number of splitters 

so tl~iat no sp~~litter is located outside the centre line. 

radius of th~ bend. 	Then from chart two splitters are 

required and'Rt = 150mm. R2 = 280mm. 

NOTE: 	R = Throat Radius, 

~"' — 

— 

N
o.

  2
 o

f 
3
.  

- 

-~ 

_ 
- 	 - N

o.
  3

 o
f  
3
.  

- 

- 

_ 

—~~ — =_ 

~~_ 

_~ 

y T 
S 

_ ~ - 

_ _ ~ _ 

+ — . 

~ — _ - - 
1~~ _ ~e 

0 0 

N
o.

  
2  

o  
f 

2
.  

0 
z 

0- ~_ 

Pdo splitters are 

required outside 

the centre line 

radius of the 

bend. 

Centre line 

adius of bend. 

3000 

2000 

1000 
900 

800 

IDD 
so 
ao 

70 

sa 

~50 

40 

= 30 

20 

mermauam~x~er..tsinmav~e smarimawe'iarrcut.•aati~~~xs!~luraraarr.7-ns~~N. 

_. ~ D 

DUCT dimension in 

direction of turn. 

140TE 

100 

600 

500 

400 

300 

200 

iN
 h

9l
L

L
Ih

9E
TE

R
S 

C 

s 
w 
0 
cn 

a 

'~~~~7~~'w~~~l~3T ~~ l~r~'C~~~i`:a 
EhlGlf~lEERIl~G L~~'~~91~~CN ..o . _~~,r.~..... ,~.~_ a _,~-...:,~.-_,_r. 

STANDARD DCTAIL 
LO1H P~ZCSSURE DUCT'~~ORK 

STREA~1 SPL I TTCR 5PAC I PSG FQ R BENDS 

sca« 	' 
~. 

itUTHORI SEf1 FOR ISSUE 

l~ 
~—~ 

EXECUTLlIE EfiGIFIEE? 

fi 	G*`~k E.  "°5 
,.'1 	~~~; 

-- Flat plate 	DET41L OF 8t.0 

tream splitters. 

3000 

2000 

60 
50 

40 

30 

20 

IN
SI

DE
 R
A
D
I
U
S
 
O
F
 EL
BD
~
  
I
N
 MI
 L
LI
~ ;
ET
ER

S 
(
TH
R
O
A
T
 RA
DI

U
S
)
  1000 

900 

800 

700 

600 

500 

4DD 

300 

2DD 

iDa 
90 

BO 

10 
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. ~~,, _ ~~ 

— Splitter damper length = Y; 

Refer to Std. Spec.  Si,12. 

1,1ain duct or 

riser. 

lUhere length of Splitter 

damper would exceed 600 mm 

use opposed blade dampers in 

lieu. 

<— ,
v, f; i  r F I ~w 

Rad. m 3/4~. 

6rancl7 Duct— 

FIG. 1 BRA4ICH TYPE 1. 

Multivane damper, 	Refer to 

Std. Spec, Sh42. 

Main duct 
t~ 

or riser 	
s 

1 tom' 	 

Branch duct, 

FIG. 2 BRAPdCH TYPE 2. 

Splitter damper length equal to 'r'!, 

Refer to Std. Spec. SPd2. 

h9ain duct 
or riser 

1 

Branch duct. 

Rad. ~ 3/4 VV. 

Rad..= 3/4W.~ 

Q i
~^ 

FIG. 3 BRANCH TY!'E 3. r 
• ~h 

~ SCx`~LE 

~:, 	 
nEsi~r~ 

nrtawN 

CFiF.CKED 

DATE 
N:Sl./ , 

~~mssar~:•;a~rs~~eineruryweac+ecr~e~mzs.-..s+z~n~aav ^ir 

AU'~FfOrZ15ED f-'OR I~SV[_ 

=:.~.~ 

rx~cu7~r,,r~:-,  ~~: 

C~' 

E~Gliw~c.~1f~G rsr~.~l~1CH 

STA(VDARD DETAIL 
L0~'1 PRESSURE ©UCT';~Cf;K 

l,RRAuGEF1ENT OF BRANCH TAKE OFFS 
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1.:.YEF .ce:~-cs~~.~n-r: . 

Bend Type I.-- 

,tiAi 	r Flow{~ 

'~—F;hen i ength of splitter 

damper would exceed 

600 rnm. use opposed , 

blade volume dampers. 

Splitter damper {ength equals 

Pdl or W2 whichever is the smaller.— 

FIG. 1 TEE TYPE 1. 

Pdhen length of splitter 

damper would exceed 60G mm. 

use opposed blade volume 

dampers. 

Splitter damper length equals 

V!t or Pd2 whichever is the smaller. 

FIG. 2. TEE TYPE 2. 

~'V r` 
Yd 1 

t3entl Type 3. 

~-- 

~--dVhen length of splitter 

damper would exceed 600 mm. 

use opposed blade valun~~e 

dampers. 

Air Flow  

Splitter damper length equals 

~1 or W2 whichever is the smaller. 0 

FIG. 3. TEE TYPE 3. 

G ~~~-~~~T~'~d~~'~J ~' C~~ ~d`~;~{~5 
EhlGiP~E~Fti~IG ~~'~,~,PJCH 

AUTHORISED FOR iS~UE 

EXECUi I~-~,~r'G I',dF 

~ 5`T~NDAPD D~TA1 L 
LQ~N PRESSURE DLICTI'!0{~K 
ARRANGEMENT OF TEES 

CHECY.[D 

DATE. 
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yt6~6WG:WfiC.LM`aC]i,~'SSRf ~nG'...~r£H. y~R~ ". y6 '.. '.. . 

~Y 

Branch 

Radius equals 

W, 

3 mm rivets at 100 mm 

centres, 

Idain 

Duct 

or 

Roll edge of branch and 

knock down inside main 

duct. 

Flange edge of branch 

over either inside er 

outside of main duct. 

Rivef and solder or seal 

with Prestik. 

FIG. 1 BRANCPi CONSTRUCTION 

SALE 

DE5lGN 

DRAWN 

CHECKED r ,- 

~~ ~~ 1. ._. 

tli ~to;~IS~D Fob lS~UE 

.~ t 

3 mm rivets or self tapping 

screws at lOD mm centres. 

FIG. Z DUCT END CLOSURES 

.s~  

Ei~Glr~P~~RIf~G 6 ~.~:.~~lCH 

STANDARD DETAIL 

L(l~Y Pf~ESSU;E DUCT~`JDl~K 
6RRi~1CH CUP'PtECTIONS AND END CLOSURES 
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,~i r_ Flow 

~~~ 

P~ultivane damper. 

Neck length equal to or 

greater than 2S, 

I ~ ~ ~ 

~ 
FiG. 	1 	E EVATION 

~ _ _ 

I 
I 
 

~ 	 I 

S  

_
I 
 

~ 

I  
I 	~ 

5 	 ' 

I--- - - 

~ 
L - 

- - 

	

I 	I 

	

 	-- -~ 	I 
I 	_ 
I 

- - - - --~ 

~ 

PLAN 

~_ 
'~~ 

straigtening 	vanes 

~ 

~. ■ ~~~~ 

S 
~~ 

~ 

~^, Neck 	length. 

~ 5 

Egg crate less than 2S. 

FIG. 2 ELEVATION 

DEF'Ai~ 1 /'w ~ l~l r ~ ~+lQ~i~.S 
Cl+lGINEERIhlG 61~~11~lCH 

STAC'~Df~RD DLTA I L 

LOIR' PRESSURE DUCT°IORI( 
SUPPIeY AIR OUTLETS - CEILING TYPES 

II DESIGN ~ ~ ~~, 

SCALE 	~ ~~.T.S 

DRAWN 

Cr-IECKE D 

DATE 

C~~~~j° -~,c., ,. 
JA.H. ~ 	(~EXECUTIV~ .c.,rrl:~l~,_

.. 
 . 

AUThDnISEQ FOR 155Uc 

;i i~r. 

SQUARE OUTLET TAf~EN DIRECT FROh4 DUCT, 
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T-L~4 Splitter damper. 

Air velocity shall not 

exceed 4.00 m/s. 

Round ceiling outlet. 

F l G. 1; 	RDUPdD OUTLET TAioEld D I RECT FRDIri DUCT. 

1-t/2 S 

,~~Air Flow 

Thisdesign applies whether this 

outlet is taken from either the 

bottom, or side of the duct, 

and whether the outlet is 

rigidly connected, or connected 

by flexible duct to the main 

duct. 

Round, square or rectangular ceiling 

outlet as specified in the Work 

Specification. 

FIG. 2. OUTLET AT END OF DUCT. 

J ►~~'f~~~~7~v~~i~d ~ ~~= ~~'~~:E~S 
Ff+1GlA~~~rZIP~dG L~?~f~CH 

SCAtE 
~~~ 

DESIGr~l 

STAh~DAt~D DETA f !. 
L.C11~' PRGSSUR~ DIJCT~'dQRf~ 
SUPPLY AIR OUTLETS - CEILING TYPES 

.,~..; . 

~ T ~ IAUThiOr~lSED FOi; 155U~ 

	,~ 

	

DRl~WI~ ~ J:A.f-d.{, 	1~_'XECUTIVE 	~~~~ 
- _ - 4 
	 H-~..~...~.r.~.• 

CHECYED"~ ~~~ 
1 
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Branch I ess than 2-1 '2i4'. 

Branch Type 2. Refer 	~ 

dra~~ring Pdo. Pktg922. -~ 

I  r FIUwf  

Splitter damper. 

Branch Type 1. Refer to 

drawing ho. Pf~4922.—~ 

Ydhere length of.splitter 

damper would exceed 600mm 

use opposed blade dampers 

in lieu. 

~-Branch longer than or 

equal to 2-1,%2 PI. 

FIG.1 

6lultivane damper. 

,~Ai r Flow 

FIG. 2 

Splitter damper.- 

ST►~NDARD DETII I L 
~o~ 	PF;Essur~r_ o~c ~ ~,,lor~i~ 
SUPPl.V AIR OUTi.ETS - CEILIt~G TYPES 

...gib ~~~ ~ ~_ .4 

Branch longer than or equal 

to 2-1/2~. 

®~ 
E~scA~F 	h . T . ~;~u~twc~~ISEo Fort Iss~~ 

DESJGN i /~L-!~. ;A, 

DRAWN 

CkECKE D~ 

~t`~ ~ ~~= 1~~~'~~~5 
EFVGIf~l~~F~~h{G ~~i;~~~~1C;~ 

w 

~_ 
FiG. 3 

OUTLETS IN RIGIB BP,RNCH.  

Branch Type 3. Refer to 

drawing No. Pkig922.---- V;here length of Splitter 

damper would exceed 600m,r 

use opposed blade damper 

in lieu. 
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~. 	rs..,~=.-.~ ~.en~,. _,~,.._,_.®.~a...,...~,e,... 

Tafie off type I or 2  -see bQlor~ 

°0" dia, flexihle duct 

r ¢. 

FIG, 1 PiETHOD 'A° ELEVATION OF CUTLET 

lexible duct Ceiling outlet 

Take off type ~ or 2 -

see below. 

PLAN OF OUTLET 

Bend Type 2. 

Refer to 

Std. Spec. SM2. 

Stream 

solitiers. 

ELEVATION OF OUTLET 
FIG. 2 h;ETf100 'B' 

Butterfly damper h'ultivane damper. Refer 

to Std. Spec. SP~2. 

fr 

TAKE-OFF TYPE 1. TAKE-OFF TYPE 2. 

FIG. 3 ALTERNATIVE DUCT TAI;E-OFFS. 

OUTLETS ON FLEXIBLE BRANCH -VDLUh'iE CONTROL AT h1AIlJ DUCT. 

SCALE 

_ 	— r+~rrins~ac~acras's+emaa.'ezr'~x:.v . .. 
N.T.S. ;,•~urh~~a~sED ~o►~ tssut_: 

,.moo. a 	{,...d....-.~.
y
m_.d.~ 	n ~-~ 

~DRAIMN 	S.A.N. f~ 	 • EXECt. 
	~~ 	 ., 

c~-rEcxED~~~ ~ 	~ ~ ~ ~. 

DATE 

c~► ~~r~~~r~r~rt; ~~~r~rvc~ ~~ 

STANDAf~D DETA I L 
L01"~ PR~SSUf~F DUCT 
SUPPLY AIR OUI~LETS ~- CEILiPIG~TYPES(ON FLEXIBLE 
Vin, -~~rlaFcl 
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~~vas,s:.ss.>m-x,•_.•~uvaac:.cmr~oa~wrarmn:.rnr~a:.~acras~.a:ar.:,.,rcac. ~x.s a+••e:..rw~a.. m~~aera.,-=.vx7a~.+Kew**sts~...aaraeorasra~aeoA.an:zxaa:ra,a..:w+~~rr:. ; 
a I 

Flexible duct 

i 
— — —{ 

PLAN 

Removable straightening vanes 

ELEVATION OF OUTLETS 

METHOD 'C' 

ENG1h~F~KlI'JG 6r~~1►'~iCM 

ST~IPdDARD DET~ I L 
LOIi~ PRESSURE DUCT~'dORK 
SUPPLY E,IR OUTLETS -CEILING TYPES ON(FI.EXIBLE 'teI,R,?ri!~"S a.....:  ..~:.~~..~.,s ~ • ..,-~.. 

OUTLETS ON FLEXIBLE BRANCH -VOLUME CONTROL AT OUTLET. 

F 

e  SCALE 	,! T S. 
 ; AU~I i-i0'~ D FUi~t ISSUc 

DRAWN ~ J.:,.N. ~ 	EY,(= Cll; ~`t~ r N;;itd~ E!? 

w --._ 	.~.- 	~ ~ 	~., .,... , 
+DATE 	~i~7~j/.. ~ 	I! ~ r ~v' .~ 
1 	 :~ 

~ ~~ 	 d 

I;DESIGN ~ /S~~ ~~ , 	 ~ 
;" 
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Y3G.Ya'.<4Y% vrxvnt..ua.m 	 '..cet,*S.tZ::~Y..TL'SE:: __. 

Splitter dac~per. 

hir Flovr 

I
mo -̀  'Y~ 	—~- 

F 

Branch Type 1. Refer to 

drawing hloo P.9 4927.. /--Longer than or equal 
to 2-t/21y. 

~~ 

Fig. 1 

Pr9u I t i vane damper. 

Branch Type 2. Refer to 

drarring r<o, Pir1 4922. 	,r._~ 

Less than 2-1 /2 W. 

Fig. 2 

Splittsr d e~per. 

s ~ 
 Ai r Flow

; 
 

Branch Type 3. 	Refer to 

d ravri ng Uo. Pik 4922. --~ Longer than or equal 

to 2-ii2W. 

.~. 

~~ 

Fig. 3 

~.: ~ ~~i'r I ~_1~ T (~f~ ~
.
'1~t'~,i~~ 

ENGtI'~EEl~{~ ~r~~► h1Cl-1 

SCALE 	~ L,.~~,~, ~~UTNC;215cD FUti ISSUE 
,. 	 ~ 
;DESIGN , /.~~%~l, t~ ~ 

~̀DRA~VN T.A.N. ~ 	~,EXECUTIV 
!, 

CHECKED 
STAf~lDARD DETAI ~. 
L01'd I'ftFSSURE DU~TI'd0~1~ 
SUPPLY AIR OUTLETS -WALL TYPE +,~: r~ArE 
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rsas-•+-a ;.;.~-~sueuv.~~a~os+aw.m~u.ertm 	,,...... ~ ........ _..~: r~rssr, wwcsen+pma:;~.:~r.~..-as:~a~c~rasa:.c:,-ars~as~ ~ :. 

FIG. 1. I+fULTl6'ANE DAkiPER 

Length of splitter damper equals 'W' but nat less 

~ than 300 mm. and not greater than 6C0 mm. 

3 mm. felt 

insertion gasket: 
-- --~ V~ 

Guiding hoss rivetted to duct, 

wifih screw to lock adjusting rod.-~ 

Adjusting rod. 

600 mm. wide damper-one rod 5 mm. dia, 

a hove 600 mm, to 1200 mm. wide damper-

tero rods 5 mm. di a. ahove 1200 mm. 

wide dampers-two rods p mm. di a. 

FIG. 2 SPLITTER DA6tPER 

1.600 mm. thick damper blade with sides 

turned dovrn 25 mm, and leading edge 

tunied back 12 rr~n. --~ 
2 off cadmium or zinc plated 

butt hinge rivetted to blade. 

Adjusting rod bracket 

rivetted to blade. 

FIG. 3 DAh9PER BLADE UP TO 450 mm. WIDE 

OeB00 mm. thick. 	 Sintered bronze bush. 

Wrap Made around hinge rod 

and fiz by rivets, welds or 

screws. 
Lapped and rivetted 

joint. 

16 mm. dia. hinge rod. Folded 1.200 mm, thick 

stiffener rivetted in place, Dlind bearing housing 

rivetted to duct. 

F I G. 4 DAP,iPER BLADE OVEfI q50 mm, WIDE. 

AUTHORISED FOR ISSUE 

.> 

STA4~Dl~,RD DETA 1 L 
L01'~ @RESSUI~E DUCT'~~'D.;p( 

+~~ U~`,E CO~;TROL Di;`,~;i~ERS 

t~~P" r~~~~~va :r~P~v~~ t<~ ~~4✓'~~1~~ 	;SCALE 	~ rv.T.s. 	r 

E~SGIC~~CEftltrJG Bf'..`.~~'`;~-f DESIGN 

R.,J.Y ~j E~ECUT; VE :~ad~~ ~' 

c~rECKED 
s 	 
'. U~7E 
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-150 mm, min. 1̀50 mm. min. 

~~ 

Blade strip and sealing strip to 

be full length of blade° Stop 

to be rivetted to trance at 
75 mme centres, 

FIG. 1, -OPPOSED BLADE DAf~IPER 	 FIG, 2. -PARALLEL BLADE DAMPER 

>aeld at corners 
Mullion welded to 

side frame, 
Linkages —, 

~ 

7} 

~,, 

Y~~ 

!1, 

i
. ~+ 

i
'

~~ 

~ ~ 

~ 

~~-, ~ 
I 

~ ~~— —~ g 

~ 

1 	 

~~ 
1; 

''' ,-rte  S  
I __- _ 	_ 	~ Q 

~'_~.~ 

~-~__ i_~}~-_ 
t _ 

~ i
~ 

~~~ .. 

i

16 

~ 

A I--  -------- -- 

f~1az. width 750 mm. Max, width 150 mm. 
~~ g 

FIG. 3. - ELEVATIOIJ OF DAMPER SET 

ST.3: '.._G~'~ .. . 

,~uri~o~iscG roe ~s~~u 

EfdGli~J~ER IIVG ~r~~,fv'CH 

SCALE 	~ N,T,$, 

DESIGr~ ~ ~ (~, i 
_ ~~ 

n~tawr, 	.~ a.H. 

CHOCKED ~',~ ij 
STItND.4f~D DETF't I L 

I.,O!'! P{iESSiIRC DUCT4'dOFii( 
f'UI.TIBLADE DAI~fPERS 

m„~,tt 	 , 	~ , 

	

lA~ Rr~fi' PI (Py ,.. G'. P4~p~~ .i¢  ,~~' 	s ~ /' 	':f 
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250 mm max. 
Sealing strip. Sealing strip.-, 

/~.— 	I  	~~ 	— 

Sealing strip. 1.600 mm Ga l vabortd 

sheet. 

Flee i - BL~OE COiISTRUCTION 

Rivetted joint 5 mm dia. 

rivets at 15U mm centres. 

~;y ~.n..~.~ 
1 

	►~ 	  

	-1.600 mm Galvabond 

sheet. 

FIG. 2. 	SECTION THRCUG~I h1ULLI0N 

,~UffiUi21~E.C! FOR 155Ut 

ENGth~EERII~G ~R~tI~~CH 

~~r. ~. 
~ ~"i.~. 

TA•N 

~'--~~r~ 

EXECUTIl~r.~-~.~~~, -~_ STA~lgARq DETI~ i L 

L04~ PRESSURC LiJCT4WORK 
fNULT18LADE DAMPER CONSTRUCTION 

jt 
.; 

~Fx--: ,~ ~,~~ 	~ r 	;~ r, 
r.; 
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Wed 

cat 

450 mm ~. 

- Ha E E 0 0 

r 

Hinges or window 

catches.---- 	~~~  

ndle 

ge type window 

ch 'Huckson'. 

	  ~'. 

r 

FIG. I TYPICAL MANHOLE 

`S' = 300 mm perlerably 

but not less than duct width 

~' minus 50 mm. 
r 

M6 x 16 mm, studs ai~ 

100mm max, centres. 	For 

method of fixing studs and 

stiffening strip. 	Reter to 

drawing No. P~14935. 

FIG. 2 TYPICAL HANDHOLE  

-~ 

25mm 

~•H 

25mm 

DE~'i~~~ 7~l',~~ ~i~! 7 CAF VV~ - 
~AIGIIVl~ERlh1G 13R~41`1CF~ 

• STANDARD DET~I I L 

• L01'! PRESSURE DUCTI'dOR(t 
61ANHOLES ANO HAIlOHOLES 

~'>:+~ CU~'IV  ~~t%T~It~FF::,  

CHEChEDB :~~.,, 	 , r 	,~:, 	~. .. 

	

~ 	~ 	~ 	~, 
~narE 	~t~ ~~ 	

~ ~ ~Lr ~ ~~ ~~~~ 	, 
.'.I~YJ.. 	 ,~YW.1@14:3+S.L.-x 1nu..i~a:~..1•.~:i L'sSf.`.Q.. 	 / ~/- - 	- ~~Y•ri1~iM^K.+~9C~lifc:hwlwLY:N Y.r 	k'~ -". 

~SCA[E 	~ H.T.S. ~"~UThOR15cD~JFO~R ISSUE 

DESIGN ~ ~~ c~. ~ ~~~i.~ ~—~--

DrrAv✓N ~ T. A. N• 

r~ 
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—Stiffening strip. 

Cover plate. 

Refer to detail `A'. 

	 Bolt holes at 100 mm. 

max, centres, 

ELEVATION 

Dend over ductwork, 

vee notched, to clear 

bolt head, 

Lock washer 

Nut 

15 mm. 

3.000 mm Galvahond cover 

plate. 

2 mm silicon rubber gasket. 

P~6 x 16 mmo studs 

with head welded to the 

stiffening strip an the 

inside of the duct, 

30 mm x 3.000 mm Ga!vahond 

stiffening strip welded to 

duct around opening. 

DETAIL 'A' 

r 

NOTE:  Rfter welding to be treated in accordance 

with Standard Specification SA16 - treatment 

No, 6. 

©E~t~RTf~~~~" C?~ l~~~'~~~5 
ENGINEEt~lNG LR.~NCH 

STA~lQARD DFTA 1 1.. 
~.oti~~r ~~cssu~~ QUCT1."IORi{ 
SERVICE ACCESS FOR U, V. LAPdPS 

SCALE 	~ ~,I 	~:• r AUTHORISED FOR i55UE 
.~ 

.` 	 ~~ ~  
,i DRAWN 	T. A. N• f 	i 	EkECUl'l`,~~' ,_ 

s CHECKED' ~C~S. ` 
	.,, 	~~ ~ 	,. 

Q 	 ~ . 
'~ DA T~ 	~~.~/~.-~~i . 	~ 	~ 	e 	~ ,. 

;j'n i~  Pl~,~a9<; 

22033R RTI Documents - Specification P780-77 - Page 127

RT
I R

el
ea

se



5 mm. rivets or 

sell tapping screws. 

Hanger spacing at 2400 mm. 

centres. 

DUCT SEf~ll PERIP~fETER 	 BA11D 	 ~/~, 

Up to 750 mm. 	 3B mm. x 3.000 mm. Gzlvabond 

above 75G mm. to 1000 (rnm. 	50 mm, x 3.000 mm. Gafvabond 

above 1000 mm. to 12.50 mm. 	50 mm. x 5 mm. Black P., S. 

FIG. 1 - BRND HANGER FOR VERTICAL DUCT 

Hanger spacing at 

2400 mm. centres. 

DUCT SEbll PERKIE"fER ANGLE 

Up to 1350 mm. 	 3B mom, x 38 num. x 3 mm. 

above 1350 mm, to 1750 mm. 	51 mm. x 51 mm. x 5 mm. 

above 175C mm. to 2000 mm. 	64 mm. x 04 mm. x 5 mm. 

above 2000 mm. 	 As detailed in Work Specification. 

FIG. 2 -BRACKET HANGER FOR VERTICAL DUCT. 

DEP~~ l f~~i~l`~ ~ C7F 1~~~~~fCS 
t►dG1NEERING f3~AP~lCH 

AUTHORISED FOR ISSUE 

.~ 	~.~r  
~.. 

EXECUTIVE E't"̂,I'i'_ 
---__. S°fAND/aR0 DATA I L 

LO~~ PP= SUP,E DUCT `,JC~RI~ 

HANGERS FOR VERTICAL DUCTS 

1SCALE 

E 1GN 
r  nRawN 
r 
r CHECY,F_D 

DATE 
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BAND DUCT SEMI PERIP~ETER 

. _i~ 
A110 bolts. 

Fasten to ceiling 

or side of beam. 

-Shop assembled doss joint 

located just above floor. 

Fasteners at 100 mm. 

centres - see below. 

T— 

Angle fixed to 

2 sides of duct. 

ANGLE FASTEPdERS 

25 mm, z 	25 mm. z 	3 mm. 3 	mm, 	self 	tapping 	scre~~s. 

38 	mm, x 	3p mm. x 	3 	mm. M6 	bolts. 

51 	mm. z 	51 	mm. z 	3 mm. Prig 	bo I ts. 

As detailed in 6York Specification, 

DUCT SEh91 PERIPr~ETER 

Up to 1350 mm. 

above 1350 mm. 

above 1800 mm. 

above 2250 mm. 

to 1800 mm. 

to 2250 mm. 

FIG. 1 SUPPORT FOR VERTICAL DUCT THROUGH FLOOR 

14NERE NO 	F IRE DAP~9PER I S REQU I REO. 

M10 hops. 

~-Band, 

5 mm, dia. x 12 mm. long 

self tapping screws 

3 per strap. 

,~ 

Up to 1350 mm, 

above 1350 mm, to 1650 mm. 

above 1650 mm. 

banger spacing at 

2400 mm, centre, 

25 mm. x 3.000  mm. Galvabond 

38 mm._z 3.000 mm. Galvabond 

- Use shelf angle and rod hanger. 	Refer to drawing No. 

PP~1 4938. 

FIG. 2 - BP~NU RANGER FOR FIORIZOPITAL DUCT. 

~r~l~irtir~~R ►~r~ s,~~~rcf-+ 

STANDARD DETAlL 
L04V PRCSSIJRE Di~CTY~i~RI~ 
HANGERS FUR DUCTS 

scA~F 	1 ~ T S ,~UTNORISED FOR ISSUE 
~A 

EXECUTIVE FJ;GINEE 
R.J-Y. ;1 	1' 

yCl-~ECKE~, ~/~ 
~~ 

~. 	a f`'`' ~ ~~s r, .z~ 	~ . . 
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Shelf angle Spring mount on each red, 

►vhere specified in the y~nrk 

Specification. 

Hanger spacing at 2400 mm, centres, 

DUCT SEt}11 PER 161ETER SHELF AIIGLE AND ANGLE CLIP 

Up to 1200 mm~ 

above 1200 mm to 1050 mm. 

above 1050 mm, to 2100 mm. 

above 2100 mm, to 2700 mm, 

above 2700 mm. 

38 mm. x 3f1 mm x 3 mm. 

51 mm, x 51 mm, x 3 mm. 

51 mm® x 51 mrna x 5 mm. 

51 mm, z 51 mm. x 6,5 mm. 

As detailed in the Work Specification., 

SHELF APdGLE AtdD ROD HAPJGER 

Rubber grommet - 3 mm clearance en rod 

dia, and tight fit in shelf angle 

Shelf angle 

Spring e  as detailed in the Ffork Specification, 

— Masher - 2 mm. clearance pn rod dia, 

DETP,IL 'A' 

"ilGiiN.6W.liiSppt- 

~n~~r~~~t~~r~~ ~.~~~~cx 

STANDARD DPT~! 1 L 
LOW PRESSUPE DI~CTY"FOR!( 
1;;,L'GERS FOR DUCTS 

DRAWN 

SCALE 	~N,~r.S.  ~;A~iTtiORISEIyfDR ISSUE 

DESIGR~ ~,Q ~'~ 	J  /~ ,, j` ~ 

EXECUT i VF_ f R..IY 

/~' CHECKi:D 

:+sses:~~a.r~mxunx.sna-,ys~ao.:sare.d 	 ~~:earraa.aax.r.,•:~ 

Angie clip w  3D oun, long 

l--Fasten rod into ceiling or to 

angle clip fixed to side of 

beam 

?tJDTE: Where angle flanges (A) 

are used for field cross joints, 

rods may be fixed to flange angle 

and shelf angle may be deleted 

~- Refer to 

~ detail `A` 

below. 

100 mm, dia, rod,— 
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~- Single rods with running 

threads may be used instead 

of 2 rods each side. 

Shelf angle sized as for 

largest duct. 

Shelf angle and rod hangers 

to drawing Pdo. PM 4938. 

or bottom hanger to Fig: ~ 

on drawing No. P1~1 4931. 

Nanger spacing at 2400 mm. centres, — Size as for single duct. 

FIG. 1. - BOTTO'r~1 DUCT PiARRON-.ER OR EOUAL YJIDTN TO TOP DUCT, 

PPanger rods 10 mm, dia, when sum of semi-perimeters of ducts does not. 

exceed 3000  mm, and 13 mm, dia, when sum of semi-perimeters exceeds 3000mm. 

P 	 b 

Shelf angle sized for 

largest duct. Refer to drawing 

No. FPr1 4938. 

~^ 

`~--Shelf angles and rods sized as for 

single ducts, 	Refer to drawing 

No. PPq 4938. 	~ 

r 

Hanger spacings at 2400 mr~. centres, 

FIG. 2. 	-BOTTOM DUCT 191DER THAN TOP DUCT. 

. ,~~-.~~ 

~TA,NDARD DFT~IL 
1a0~'d PRESSURE DUCT,'IORY( 
HAP+GERS FOR DUCTS - TY10 OR P,~ORE DUC1 S ADOSrF EACII 
~THFA 

.. ....... 	,~ , 	 .~..~ 	,.~ . 	al: .. 	

.~.~AUT Pi 0r2l a~l] P"Q~ l~jut 

;# 	i `~ ~ ~ 	 ~ a 

.raaaxec^ .. 

"°,'~-~ 
_, a ~. 

SC~iLE 

Df SIGN j 

~~ DPI 

~CHECKEDj 

~~; D~rE 

3~/r ty/~f!{~V)~~p 

~ „ 	
5 r" ~ ~Yr 

k
, ~ . 

rTs........ 	.. 	.. 	
_ 	

.. .. 	.. 	~. F>  .w 

qJ 

try 
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:~..~.,~ 

PLAN 

Locate balancing points in an arcessible 

position in the branch between the main 

duct and the first air take off either 

upstream of volume control dampers where 

they are located in ine branch or not less 

thou 71"J dowr,sf ream o f the vo I rime cont ro I 

dampers. 

Balancing points 

ELEVATION 

LOCATION AND SPACING OF BALAIJCING POINTS. 

Rubber grommet 

—3Dmm diact. 

e 

SECTION d~A. 

DETAIL A 

~l.4UTti0RI5ED FOi~ 15`~U~ 

Ef~!G1fV~~~t11~.?~ ~ ~~e~~CH 

STAF~DARD DETA I L 

L014 PRESSURE DUCT':"ORI~ 
f~AL~,?'CII1G 	PO{tITS 

y id. T. S. 	t~ 
__ 	 ~ 	 1~ 

DRAWN ~ 7. F~•N. q 

CHECY.ED~ f„,~, 

DATE 

yf 

JO. Of P(iirlt5 

doles plugged with rubber grommet. 

Refer to Detail A, below. 

ELEVAT I OIJ 
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t̀  

-- Reter to detail `6°. 

Canopy 

~-75mm min. 

Duct 

C 
Rivet cr sei 

tapping screw 
`Galvabond' Canopy 

Gasket 

`Galvabond' Upstand 

12mm 

~~,~ Rivet 

,~~ 

~"/// Ouct 

Flexible connection 

DETAIL 'B' 

AUTHCE2ISED FOR 155Lc 

_ 	ENGlPd~Ff#Ir~C E';,r:n'"~f~l~H 

ST~1dDARD DET~i i L 

1.04'1 PRESSURE DUCTI"IORK 
l9EATHERPROOFING FLEXIBLE COi~liltCTIONS 

~~SCA[E 

DESIGN 

` EXECUTIVE ~.` ~' 

N.T.S. ~ 

~C ~ . ... 

R J.Y DRAWN 

CNEC~:ED 

r' ~n~F
a~.  

	,~ 	 ~e.:~~ 

~',~~ fl 
_..m.a..~.. i 	l..sd i ' ~ / .. 

;;~:;;~ 

Equipment 

or duct. 
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~: ~ ~. 	~, 
rt 

~ i 	, ~ 	i t 	) ~ 

m 1u3 crr~~a~~i i:d ~ ~ '~6 

I 

~;'~t~'i~l~'u~~a~~i~~~~ 
,~ .~ ~. ~! 

Th.e use of basic material supplied by "The Thermal 
Insulation Contractcry Association (Austrzlia ) ", is 
gratefully, acknowledged. 
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STANDARD SPECIFICATION S1v45. 

INSt]LA7'ION  ANll SOUND ABSORPTION TREATMENT  

OF Dt1CTWORK ~'iND AIR HAivDLING D.7UIP>`/ENT 

1. 0 	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 iii the supply and erection of thermal and 
acoustic insulation for ductwork and air handling equipment such as fan chambers, conditioners and 
apparatus connections, handling air between 10 and 65oC. 

2, C 	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. 

3, 0 	ASSOCIATED  SPECIFICATIONS, STANDARDS  AND DRAWINGS  

The following specifications, standards and drawings, including any subsequent amendments shall 
apply:- 

3.1 	SPECIFICATIONS 

(a) SMI - Standard Requirements for Mechanical Installations 

(b) SFv16 - Surface Preparation and Coating for Corrosion Protection. 

	

3.2 	STANDARDS  

(a) AS 1045 - 1971 	Method cf measurement of abscrption coefficients in a reverberation room. 

(b) AS 1530 -Part III Tests for Early Fire Hazard Properties of Materials. 
~. (c) AS 1668 - 1374 Part 1 Fire Precautions in Buildings with Air-handling systems. 

(d) Building Act 1975 

(e) L'.S. Underwriters Laboratory Standard U, L. 181, 

	

— 3.3 	DRAWINGS  

Nil. 

4.0 	THiCKNESSFS OF INSULATION 

The extent and thickness of insulation on the specific project shall be interpreted from the following 
table: 

TABLE "A " - INSULATION THICKNESS 

Position 	 Supply 
Air Duct  

Return Air Duct 
Evaporative Cooling 
System Air Duct. 

Fresh Air 
Intake Duct 

Areas subject to ambient 	25 mm 
conditions Trot greater than 
27oC e, g, concealed in 

Conditioned Areas such as 
false ceilings, boxed in etc. 

Areas subject to ambient con- 	50 mm 
ditions between 27°C and 38°C. 

e, g: exposed or concealed 
in unconditioned rooms 

1Qi1 	 Nil 

25 mm 	 Nil 

Areas subject to ambient 
conditions greater than 38oC 
or direct solar loads, e, g. 
roof spaces, ereernal to 
building etc. 
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5,0 	INSLII.ATING ;-4ATE12IALS r1ND ME'1'1IODS 

	

5,1 	GENERAL  

(a) Where sheet metal ducts are exposed co view, exposed to the v: Bather, 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 mc[al sheathed. Ref er to Clause G. 0 herein. 

(b) Ductwork 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 lII 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 belo~,~, 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. 

TAtsLE "B" SOUND ABSORPTION COEFFICIENTS 

Thickness Frequency -Hertz 

mtn 250 500 1000 2000 

25 

50 

0.25 

0.50 

0.50 

0.75 

0.70 

0.80 

0.70 

0.70 

Test certificates from a recognised 'Testing Laboratory to certify that the material has the specified sound 
absorption coefficients when tested by the method specified, shall be submitted. 

(e) All joints in the insulation shall be tightly butted and in the case of horizontal ductworl: longitudinal 
joints shall be on the underside 

	

5,2 	TYPE 1 DUCT INSULATION  (for use on outside of duct carrying heated alt onl)~), 

(a) 	Iiuulation  

The insulation shall: 

(i) Be resin bonded mineral wool or glass fibre 	 ' 

(ii) Be in flexible blanket form 
(iii) Have a thermal conductivity at 2~J C of not more than 0. 04 W/mK, 

(b) 	Fixing  
The insulation shall be wrapped around ttte outside of the duct and. held in place with 25 mm mesh 0.50 mrn 
galvanised wire netting wrapped around the insulation and tied with galvanised wire at all joints. 

Additional support shall be provided on the bottom sun{ace only by rust resistant welded pins placed as follows:- 

Duct width up to 400 mm - No support 	 ~ 

Above 400 mm to 800 mm -one noun of pins along centre line at approximately 400  mm centres. 

Above 800 mm ®staggered formation at a maximum of 400 mm spacing. 

S~lith vertical ducts exceeding 600 mm i.n width, ttte 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 tiaith nylon washer or metal speed clips not less than 20 mm in diameter., 

	

.3 	TYPE 2 DUCT INSULA'T'ION  (for use on outside of ductl 

(a) 
	

Insulation  
The insulation shall: 

(i) Be Type 1, duct insulation material 
(ii) Be facror~bonded to double sided, reinforced, fire-resistant. aluminium foil. laminate 

The reinforced aluminium foil shall be equivalent to 'Sisalation 450' but not 'Sisaiation 420'. 
Bitumen adhesive shall not be used for the bonding medium, 

ME. 6.7~ 
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(b) 	l~ixin~ 

On horizontal ductworlt the insulation blanket shall he. wrapped around the duct starting from a central 
position, on the top side. Additional support shall be provided on the bottom surface only by rust resistant 

welded pins placed as follows:- 

I~uct width up to 400 mrn ®No support 

Above 400 rnm to 800 mm -one row of pins along centre line at approximately 400 mm centres 

Above 800 mm -staggered formation at a maximum 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. Butt joints and stud 
penetrations shall be sealed with 100 mm strips of 'Sisalatfon 450' using a liberal application of a non-
flammable adhesive. 

The insulation shall then be t~.nded with 13 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 25 mm thick insulation and 64 mm x 64 mm for 50 mm thick insulation, 

Where flanged joints occur in the duct, the width of the sealing strip shall be increased to 7.50 mm. 

5,4 	TYPE 3 DI7CT INSIJI,ATION  (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 vrith a black resinous surface binder 
(iv) Have a thermal conductivity at 20°C of not more than 0. 04 W/mK 
(v) Shall show no sign of progressive erosion when tested for the planned air velocity 

in accordance with U.S. Underwriters Laboratory Standard U. L, 181 
(vi) Have not less than the. stated Sound Absorption coefficients for the thickness shown 

in Cla rue 5,1 ; d) therein. 

(b) 	Facings 
The insulation material shall have the air surface face impregnated with a factory  applied black synthetic 

resinous binder, such that the treated surface is an integral part of the insulation 

(c) 	Fixing  
The insulation shall be placed on the inside of the duct with adjacent sides overlapping at the corners. 

Where dampers operate and where specified 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 
l0~fo open space. The perforated 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 sheet 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 to Z sections manufactured from 0.600 mm 
Galvabond steel or zincanneal. These Z sections shall be fastened with blind pop ricers or self tappir:g 
screws to the duct with a strip of 50 mm x 3 mm asbestos tape between the Z sections and the duct wall. 

Elsewhere, the insulation shall preferably be. secured by impaling it over stud-welded, rust proof pins not 
less than 3 mm diameter, or spot welded sheet metal split lugs. Pins or lugs shall be spaced at not less 
than 300 mm centres with a minimum of two rows of fastenings per duct side. 

Pins shall be fixed vaith a stud welding gun and welding machine suitable for welding pins to light gauge steel 
sheet. The gun shall hold the pins to.the dint 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 secttely 
welded to the duct without burning the galvanised coating on the duct. Fibre washers 32 rnm 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, 	 ;.mow-.:. 

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 25 mm r. 3 rnm Galvabond steel or 1, 200 mm 
Galvabond steel sheet with both edges hemmed 6 mm for stiffening and of finished width not less than 
25 mm. Bands shall be spaced at not more than 1200 mm centres, shall be sprung between come_ r angles 
and shall be fixed and supported if and where necessary, 

ME. 6, 76 ~,. ~ ~ ~. . ,. c r 

   

22033R RTI Documents - Specification P780-77 - Page 138

RT
I R

el
ea

se



5m 5 	TYPE 4 DLCT INSULATION  (for use on inside of ducts and suitable for air velocities up to and including 13 mi's) 

(a) 	Insulation  

The insulation shall: 

(i) Bt: re-sin bonded mineral wool or glass fibre. 
(ii) Be in semi-rigid hart or board form 
(iii) Be factor}•®bonded to glass fibre matt, described in (b) below 
(iv~) Have a thermal conductivity at 20oC of not more than 0. 04 ~V/m K 
(v} 	Show no sign of i rogressive erosion ~ti~hen tested far the planned velocity 

I in accordance with the U. S. Underwriters Laboratory Standard U. L. 181 
(vi) Have not less than the stated sound absorption caefficients for the thickness 

i
as shown in Clause 5.1 (d) herein. 

(b) 	Facings  
The insulation material shall have the air surface 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. 

(c) 	Fixing  
Tate insulation shall be fixed as specified in Clause 5. 4 (c) herein. 

5,6 	TYPE 5 DUCT INSULATION  (for use on inside of duct and suitable for velocities up to and including 13 m/s} 

(a) 	Insulation  
7Che insulation shall: 

(i), 	Be resin bonded mineral wool or glass fibre 
(ii) Be in a semi-rigid haft or board form 
(iii) Be factory-bonded  to double sided, reinforced fire resistant, perforated aluminium foil 

laminate 
U 

(iv) Have. a thermal conductivity at 20 C of not more than 0, 04 1V/mI~ 
(v) Shall show no sign of progressive erosion when tested for the planned air velocity in 

accordance with the U. S, Underwriters Laboratory Standard U, L. 181. 

(v) 	Have not less than the stated Sound Absorption caefficients for the thicknesses 
shown in Clause 5, 1 (d) herein. 

(b) 	Facings  

The insulation shall be faced on the ai.r side face with double sided, reinforced, fire resistant, perforated 

aluminium foil laminate, The laminate shall be `Snsalation 450' or equal, with 10;b perforation area, 
factory bonded to the insulation, Bitumen type adhesive and 'Sisalation420' shall not be acceptable. 

(c) 	Fixing  

The insulation shall be fixed as shown in 5< 4  (c) herein. 

5a  ~ 	TYPE 6 DUCT INSLILATIOIvT  (for use on inside of ducts and suitable for velocities up to and including 23 m%s} 

(a) 	Insulation 

The insulation shall: 

(i) Be resin bonded mineral wool or glass fibre 
(ii) Be in semi-rigid hart or board form 
(iii) Have a thermal conductivity at 20°C of not more than 0. 04 W/mK 
(iv) 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 accordance wit}i 

the U. S, Underwriters Laboratory Standard U.L. 18I, 
(vi) Have not less than the stated sound absorbtion coefficients for the thickness as shown in 

Clause 5. 1 (d) herein, 

(bj 	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 10°jo open space, The perf~l''','d sheet shall be spray painted 
on both sides with one coat of red oxide primec - 'Treatment No. 3' Clause_ 9. 03 of the Standard Specification 
Sivl 6 before being fitted, 

The perforated sheer. shall be supfxarted and fixed in the duce so that continuous insulation with a minimum 
of high conductivity bridges is obtained, The sheet shall be fixed to Z sections manufactured from 0.600 mm 
Galvabond steel or zincanneal. TheseL sections shall be fastened with blind pop rivets or self tapping 
screws to the duct with a strip of 50 mm x 3 nun asbestos tape between the L sections and the duct wall, 

i L'. 6, 76 	 SM5 ~ 4 of 6 
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5.$ 	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. r~frigeraticn cooled air, to prevent 
condensation, sweating and waterlogging o£ the insulation. 

The vapour barrier shall provide a complete seal, be completely free of perforations or lea}cs and shall 
be adequately insulated throughout from the cold side. 

I 
The vapour barrier and insulation shall be fixed over all joints and standing seams and shall be made 
continuous around access panels and doors by the use of gaskets, Where pipes and fittings pass through the 
vapour 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 collect water 
drops. Drip trays shall be fixed and drained. 

The following 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 Clauses 5.4 	5.5 	5. S 
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 nn the outside of the insulation. Type 2 Duct Insulation {see Clause 5, 3 
herein), shall be used with this method of vapour barrier. 

.5, 9 	INSULATION MA'TERIA L 

(a) 	Types 1 and 2  (for use on outside of duct) 
The following list of insulation materials or equal shall be used: 

(i) A.C.I. Fibreglass Flexible Duct Insulation 

(ii) B, I. Tuff skin Fibreglass Flexible Duct Insulation 

(iii) Insultvood Fibreglass Duct Lagging 

(b) 	Type. 3  (for use on inside of duct, with velocities up to 8,OC m/s) 
The follewirtg list of insulation. materials or equal shall be used: 

(i) A. C.I, Fibreglass~mi-rigid Duct Insulation (with air surface treatment) 
(ii) B.I. Blackseal Ductliner. 
(iii) Itrsulwool Fibreglass~mi®rigid Duct Lagging (with air surface treatment) 

(c) 	Type 4 (for use on inside of duct, with velocities up to 13 m/s) 
The following list of insulation materials or equal shall be used. 

(i) B, I, Roc};wool Ductliner or Linecoustic Ductliner. 
(ii) A. C, I. Matt Faced Ductliner, 

(d) 	Type 5  (for use in itucide of duct with velocities up to 13 m/s) 
The following List of insulation materials, or equal, shall be used, 

(i) B. I. Tuff®skin Fibreglass semi-rigid Duct Insulation Faced wiel? Perforated Foil Laminate or 
Rockwool Fibretex Faced with Perforated Foil Laminate. 	 ~ 

(ii) A, C,1, Fibreglass Semz~-rigid Duct Insulation Faced with Perforated Foil Laminate, 
(iii) Insulwool Fibreglass semi-rigid Duct Lagging faced with Perforated Foil Laminate, 

(e) 	T~✓pe  6 (for use on inside of duct with velocities up to 23 m/s) 
The following list of insulation materials, or equal shall be aced, 

Insulation material as spocified for Type 3 fixed behind Perforated Sheet Metal. 

• 6.0 	METAL SHEATHING Or IhSULr1TION ON THE OUTSIDE OF DUCTS  

6~.1 	MECIlANICAL DAMAGE PROTECTION 

Where required by the wiork 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. 

ME. 6, 76 	 SM5 °- 5 of C 
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Sheathing shall be 0. GOO.nun Galvabond steel sheet, with all joints riveted with 3 mm diameter expanding 

solid end type rivets of 5"/o magnesium alloy, 'Timex' brand or equal, at 75 mm centres, 

6,2 	EXPOSED 30 WF~THl32  

Insulated ductwork exposed to the weather shall be insulated in accordance with either of the two method; 
outlined below, 

(a) Insulation  Inside  of Ductt,~orlt 
All 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 rnrn wide, a separate roof over the duct shall be provided so as to properly shed water. 

(b) Insulation on Outside of Duct, and 1v4etal Sheathed  

Angle flanges andsiffenerG shall be treated in accordance with Clause 9. 05 of Standard Specification SNo. 
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, A11 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 jcints in the bottom side of 
the sheathing shall be sealed with "Butyl" rubber based plastic sealant "Norton BI~4669" or equal. Sheathing 
shall be cross broken. On ducts above 1500 mm wide, a separate roof over the duct shall be previded so as to 
properly shed water. 

Alternative methods to those described in (a) and (b) may be submitted for pern;ission to use. 

r 
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Government's Depactn~ent of Works Standard 
Specification "Surface PreparatF.on and Coating 
for Corrosion Protection'', is gratefully 
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STANDARD SPECIFICATION SM6 
SUI:FACE  pREPARItTION AND COATING 

FOR CORROSION Pi:OTECTION 

1, 00 	SCOPE 

This Standard Specification s~:rs out the Department's requirements in regard to the standards cf 
surface preparation, quality of materials, treatments and application. requirements for corrosion 
protection of equipment for mechanical engineeringservices, 

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, 

2, 00 	USE OF THIS ST'ANDA,RD 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, 

3, 00 	ASSOCIATED SPECIFICATIONS, STANDARDS AND DRAWINGS  

The following specifications, standards and drawings, including any subsequent amendments, shall 
apply: 

3, Ol 	SPECIFICATIONS 

Nil . 

3, 02 	STANDARDS 

(a) AS1169-1973 - S,A,A, Medical Agents and Gases Safety Code, 
(b) AS 1318-1972 - S, A,A, Industrial Safety Colour Code. 
(c) AS 1319-1972 - S,A,A, Code for Industrial Accident Prevention Signs. 
(d) AS 1345-1972 -Rules for the identification of piping, conduits and ducts. 
(e) AS CB4-1969 -Supplement No, 2 - .1957 -Identification of Medical Gas Cylinders. 
(f) AS 1627 - Part I - 19'i4 -Degreasing of metal surfaces using solvent or all?aline solutions, 
(g) AS1627 - pa rt2 - 19'75 - po;ver tool cleaning of steel surfaces. 
(h) AS 1627 •- part  4 - 1974 ®Abrasive Blast cleaning of steel surf2^es. 
(i) AS 162,7®  part  5 - 1975 - picl?ling steel surfaces. 
(j) AS CK9 -Part VII - 1967 -Hand cleaning of steel surfaces. 
(k) AS Y.2-K6 - 1928 -Linseed oil. 
(1) AS 1700 ®1974 -Mineral turpentine. 
(m) AS 1701 - 1974 - GVhite spirit. 
(n) AS K38 - 1933 -Orange shellac . 
(o) AS 1:53 - 196Q ®Methods for testing zinc coating on hot di.p galvanised articles. 
(p) AS K108•~ 1963 -Metal priming:  paint, anti-coerosive, 
(q) AS I:110 - 1964 -Undercoat, oil base. 
(r) AS 1:113 - 1964 - Enamelised paint for exterior use. 
(s) AS K126 ®1964 - Fuil gloss enamel., oil and petrol resistant, 
(t) AS Y.127 - 1964 -Undercoat for oil and petrol resistant enamels. 
(u) AS K145 - 1972 - IZed lead based. paint for structural steel. 
(v) BS 388 - 1972 -Aluminium flake pigments (powder and paste) for paints. 
(w) BS 458 - 1963 - Xylenes. 
(x) BS 2569 - Part I - 1964 - Protection of iron and steel by aluminium and zinc agarinst 

atmospheric corrosion . 
(y) Health Acts 1937 ®1973 

3, 03 	DR_A W IN GS  

Nil 

4, 00 	CONSTRUCTION REC2UiREMENTS 

4, O1 	CONTACT BLI'WEEN 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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4, 02 	FASTENINGS 

Fastening such as Molts, 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 noble metal or alloy so that they will not be preferentially corroded. 

Generally, fastenings of brass, monel metal and stainless steel will be acceptable., 

Fastenings of mild steel, hoe dip galvanised or electroplated zinc coated, Wray be used vrhere the surface 
coating~would not be damaged during the fasr.ening operation (e, g, bolts and nuts sized for 
galva ~ ing, and washers could be acceptable but not'self tapping screws, speed clips and the li};e). 

Cadmium plating shall only be used Fvhere specified, 

Hard chrome plating will not be accepted, 
i 

4, 03 	1tirELDING OF CORROSION PROTECTED SURFACF..S  

Where the Work Specification or Standard Specification/s call for surfaces to be corrosionlsotected 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 perm tted after the coating has been applied, 

Where other types of protective coatings are specified, welding will not be permitted after the corresion 
protection coating has Veen 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 surface coating shall be repaired as specified in those specifications, 

4, 04 	METAL SURFACES IN CONTACT 

Surfaces of metal work that will be in contact with ocher metal work or concrete after assembly, 
shall be cleaned and primed before assembly, except as otherwise specified in Classes 5, 02 and 5, 03 
hereina  The preparation. and priming treatment shall be the same as specified for other surfaces of the 
same metal work, 

5, 00 	GENERAL REQUIREMF~[JTS 

5, Ol 	NO PARTICULAR TREATIvLFNT SPECIFIED 

Surfaces for which no specified treatment is specified in the Work Specification shall be treated with 
the manufacturer's standard finish providing that this conform to good trade practice, 

5, 02 	SURFACES NOT TC BP PANTED 

Galvanised non®ferrous or stainless steel surfaces shall only be painted when specified in the Work 
Specification 

Wire repo and maclrirred surfaces, which will normally be lubricated, shall not be painted, 

The interior surfaces of piping, heat exchangers, valves and other accessories shall only be painted 
when specified in the Work Specification, 

Fibreglass and P, V. C, surfaces shall rot be painted 

Flexible duct connections tc equipment, rubber hoses, flexible rubber mountings, and any other non 
metallic flexible connections shall not be painted, 

0 

b, 03 	METAL EMBEDDED IN CONCRETE 

Metal surfaces to be embedded in concrete or against which concrete or grout is to be placed shall 
nat be painted but - shall be cleaned by degreasing and hand cleaning m  Method B (Clause G, 03 herein:. ) 

	

5, 04 	PAINTING  BEFORE DESPATCH TO SPTE 

Wherever practicable, metalwork shall be painted in the shop before e patch to the site of the works, 
,~.:. 

Metalwork that requires Blast Cleaning shall be fully primed before leaving the shop w  Method C 
(Clause G, 04 herein) 

	

5. 05 	HANDLING TREATED SURFACES 

Treated surfaces shall be handled carefully to prevent damage to the coating 
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SURFACES INACCI:.SSIBLE AFTII'c 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 DEFECTTVP Ott DAMAGED SURFACE COATINC,S  

The repair of defective or damaged stuface coatings shall be at the Contractor's exp:nse,z 
 .` 

(a) P~~inted Surfaces  
I' 

Paint;;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 he in accordance with the treatment 
originally specified, 

After installation of equipment, any damage to finished painted surfaces shat be made good, Repairs 
shall be in accordance with the treatment originall}' specified, Before applying the specified treatment 
the damaged coating should be rougl-iened to provide a key, 

(b) Galvanised  or Metal Flame raved Stufaces  

Galvanised or metal flame sprayed surfaces which are scratched or damaged need not be repaired 
providing the exposed metal is not greater thar. 2 mm wide and provided that no two scratches are 
less than 1G mm apart, 

Surface damaged more than described abave will not be accepted,  Surface shall be repaired on site, 

IDENTIFICATION  OF  PIFES 

Colour identification of pipes, conduits, ducts, and safety signs, shall be in accordance with Australian 
Standards 1169, 1318, 1319, 1345 and CB4 o  Supplement No. 2  and in accordance with Tables "A" 
and "B" herein, 

The ground colour s1ra11 be applied over a length of 400 mm or whatever is available. When the 
ground colour is used in conjunction with a safety colour, it shall be applied over a length of 
150 mm on either side ot` the safety colour, 

TABLE "A" COIIJUR  AN77  LE"TTEI2II~'G DETAILS  

Service Ground Colour Safety Lettering Flotiv 
Colour Arr otvs 

Fresh Vlater Emerald Green 

Emerald Green 

Emerald Green 

Yes 

No 

Yes 

No 

No 

Yes 

Fresh Water Yes 

Chilled Water for 
Air Conditioning Chilled Water Yes 

Hot Water Heating 

Domestic Hot Water 

Hot Water 	°C Yes 

Emerald Green 

Emerald Green 

Domestic Hot Water No 

Cooling Water for 
Condensers and Engines 

Fire Fighting Water 
Services 

Cooling Water Yes 

Emerald Green 
Automatic Sprinkler Piping 
Fire Hydrant Piping No 

Conderuate Emerald Green No Condervate Yes 

Steam 
.. 	._.__ 	... 	_ 	_ 	_ 	

_. 	__. 	.._..__ 

Fuel Oil - (mineral) 
vegetable and animal) 
Cambuseible Liquids 

Silver-Grey 
....... 	._._.. 	.. 

Golden Brown 

Yes 
_ 

Yes 

Steam 	 kPa 
~~~::,~ „ .. 	a ^-- 

Yee 

Name the Grade of Oil or 
Lgiuid Yes 

Compressed Air Arctic Blue No Compressed Air 	kPa Iv'o 

ME~6. 76 
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TABLE  "A" (CONTD~  

Service 

Industrial Oxygen 

Ground C_a_1_our Srfcty 
Colour 

Letterin 

IndustrialOxygen 

Flgr✓ 

Arrows 

Biscuit 

Biscuit 

Yes 

Yes 

No 

Na 
Town, L. P, or other 
heating Gas Name of Gas 

Halon~enated Hydro 
Carbon Refrigerants R. 22, 
R, 113; R, 11 and R, 12 Biscuit 

, 

No Refrigerant R 	  Yes 

Yes 

Yes 

Ammonia Biscuit Yes 

Yes 

Ammonia 

Acids and All;alis Violet Name of Acid or ALkali 

Vacuum Arctic Blue No. Vacuum No 

Electricity Light O!•ange Yes Electrical No 

No 

Medical, Gases - 
Oxygen 
Vacuum 

Nitrous Gxid.e 
Breathing Air 
Spare Medical Gas 

White 
Primrose 
Blue 
Blacit and White 

Biscuit 

, 

Yes Name of Gas 

TABLE "B" SAFETY COLOURS  

Pipeline Contents ~J.t~t1.0 

Safety Red Fire fighting materials 

Dangerous materials Safety Yellow 
(with black stripes) 

Ionizing radiation Safety Yellow 
(with black trefoil.) 

Fresh Water (Potable) Auxiliary Blue 

6. 00 	SURFACE PPv:PARATION 

6, Ol 	GENERA  L 

Surface preparation shall be in accordance with one of the follow✓ ing methods. The method to be 
used for each coating specified is indicated in the treatments schedule. (Clause 9. 00 herein). 

Weld spatter, slag, burrs, or any other ob;ectionable surface irregularities shall be carefully removed 
or repaired, Sharp edges shall he given a radius 

6, 02 	METHOD A -DEGREASING  

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 s  Part 1 

6. 03 	METHOD B -BAND CLEANING AND POWF1t TOOL CLEANING  ~`" 

Following cleaning as in 7\4ethod 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 wi th A. S, 1627 
Part 2  or A, S. CK9 Part VII 

Cast Iron surfaces shall be thoroughly cleaned of all moulding sand prior to cleaning by the methods 
described above, 
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7. 02 	MINERAL TURPENTINE  

Mineral Turpentine shall conform with the requirements of A, S, 1700. 

7, 03 	LINSEED OIL 

Linseed Oil shall conform to A.S. K2 to K6. 

ME,6, 76 

	

6, 04 	METHOD C -BLAST CLEANING 

Following cleaning as in Method A above, the surface 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 apprapriate for the specified treatment (i, e. r;hether it is to l~ painted 
or metal apiayed), 

• 6. OS 
	

Mli`I'HOD D -PICKLING  

Following cleaning as In Method Aand/or B above, to remove heavy deposits of oil, grease, 
dirt, and other matter not removable by pickling: the sutface to be treated shall be cleaned free from 
scale and rust in accordance with A, S, 1627 e  Part S. 

	

6, 06 	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 s1:a11 be given two coats of either shellac knotting or aluminium paint applied carefully 
and sparingly. The knotting shall b~e made from genuine orange shellac dissolved in industrial 
methylated spirits. The aluminium paint s<<al1 be made from aluminium powder (having good 
leafing praparties and complying with B, S. 388)mixed with a high grade water resisting varnish. 

Protruding ar exposed nails shall be punched and then primed before puttying, Any defective putty 
or other filleas shall be cut out and reapplied prior to painting, 

The sr~rface shall be stopp^d and filled as required by the finish specified in the 1^fork Specification, 
and thoroughly sanded, 

Where '~l?alished Finish" is specified in the Work Specification, surfaces shall be sanded smooth and 
all holes filled with an approved ecloared filler, Discolouration shall be removed and the affected 
areas stained so that the colour will be uniform throughout, 

6, 07 	METHOD F ®PREPARATION CF COIICRETE AND MASONRY SURFACES 

Concrete and masonry shall be smoothed as far as possible during trowelling and shall be cured for the 
time recommended by tl:e paint manufacturer before painting, Surfaces to be painted with water 
emulsion paint or enamelxsed paint shall be rubbed with a hardwood bl.oc:k and thoroughly dtLaed down, 

9, 00 	PAINTS AND PAINT MATERIALS 

7, Ol 	GENERAL 

Atl paint and/ar painting materials :used shall comply strictly with the requirements of the Australian 
or Biitish Standard Codes and as specified below ar in the Work Specification, 

Material not complying with the Codes or other Standards specified will be rejected and shall be 
removed from the p: emles at the Contractor's expense, 

The Contractor, if and when called upon to do so, shall supply a certificate from the material 
manufacturer confirming that the material conforrrste the Code specified, 

All paint ai d painting material shall be delivered to the site in the manufacturer's sealed metal 
containers bearing the rnanufac+~urer's printed label, In addition, the date of manufacture and 
batch number shall be stencilled or impressed onto the bottom of each eontaiiier. 

All paints shall be mixed and applied in strict conformity with the printed instructiors o~the manufacturer, 
The Department reserves the right to take samples of painting for testing, as and when it requires, to 
ensure that the quality of the paint is as specified, 

idhere possible, all paints used for one painting installation shall be supplied by one manufacturer, 

The colour of the final cant of paint shall be as specified in the Work Specification (Refer to Clause 
B, 03 herein), 
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'l, U5 

"t, 06 

Xylenes shall comply ~aieh the requirements of B.S. 	~r58. 

WHITE SPIRIT 

Whits Spirit shall. cot7tply wlth the requirements of A,.S, 7.701. 

ORAlv1 GE SHELLAC 

Orange Shellac shall comply with tf~e requirements of A. S. K38. 

e The folloµaing brands or equal are acceptable, 

(a) "Mirror" brand Butyl Titanate Surface Coating (aluminium) supplied by S, Smith and Co, Pty, Ltd, 
1 Dynon Road, Kensinkton  VIC , 

(b) "Butyl Titanate Priut" supplied by Dimet Corrosion Prevention Pty, Ltd, , Agents in Australian 
States, 

(c} "Dulux Titankate", 

7, 04 	XYLENFs 

7, 07 	RED OXIDE ZINC CIiRO1vtATE PRIMING PALNT  

Red Oxide Zinc Chromate Priming Paint shall comply generally with A, S, K108, This paint shall not 
be used on any gai.vanised iron surfaces, 

7, 08 	ZINC PHOSPHATE HIGH BUILD PRIMI✓12 

An acceptable type is "Luxagrime Zinc Phosphate Primer" manufactured by British Paints Limited, or 
equal, 

7, 09 	GALVABOND FRIh4ING PAINT 

Galvabond priming paints shall be "Luxaprime. Vinyl Etch" and "Luxaprime Zinc Chromate Yellow" 
lath rrrt nufactured by British Paints Limited, or equal, 

7,10 	SEALING COAT 

Sealing Coats, for painting on primed galvabond, shall be as "Luxavin 200 Seal Coat" manufactured 
by British Paints Limited, or equal. 

7,11 	ZINC RICH PA~tTS 

Zinc rich paints shall be as "Zincanode 400" manufactured by British Paints Limited, or equal<  

7,12 	WASH PRIMER AND ETCHING SOLTJTION  

Wash primer and etchi.r~ solutions shall be formulated to be compatible .with subsequent primers, under-
coats and finishing coats and should be procured from the same manufacturer as the sttbsegttent coatings, 

7,13 	RED LEAD PRI141ER 

Red Lead Primer paints shall comply generally with A, S, K.145. 

7, 14 	ALUMINIUM FINISH BITUMINOUS PAINT 

This paint shall be a hard setting aluminium pigmented bituminous paint, and shall be readily 
soluble in kerosene 

7,15 	CCAL  TAR  EPDXY ENA MEL  

Coal tar epoxy enamels shall be a.s "Luxatar 5 High Build" mamrfactured by British Paints Limited, or equal, 

7, 16 	BUTYL TITANATE BASE HEAT RESISTAlvTT PAII1T 

7. 17 	ENAMEL AND ENAMEL UNDERCOAT FOR El"TERIOR METAL SURFACFS AND ALL INTERIOR SL'RFACF.S  

These paints shall generally comply with A, S, K126 and A, S. K127. 

7, 18 	ENAMF,LISED FINISIiING PAINT AND U1`iDERCOATING PAINT FOR EXTEP,IOR TIRQBER AND  

MASONRY SiJIL~ACES ONLY 

These paints shall generally cernpJ.y with A, S, K110 and A, S, I:113, 
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7, 19 	VII~*YL PAINT 

Vinyl paints shall not be used unress permission to use has been obtained, 

7, 20 	SOLVENTLESS EPOYY RESIN SURFACE COAT INGS  

"Long Life Protective: Finish" are acce.ptabl.e coatings, 

7, 2:t 	CLEAR POLYURETHANE PLASTIC COATINGS 

The clear polyurethane plastic coaeings shall be of the "Two Pack"type, 

8, 00 	PAINTING PRACTICES  

8, GI 	GENERAL  

All painting shall be performed is a neat, thorough and workmanlike manner and only 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 ti7inned in accordance with the manufacturer's instructions, 

Paint shall not be applied to stufaces upan which there is any moisture, nor to a surface whose 
temperature exceeds 3boC, Painting shall not be done in cold damp weather, 

All dut 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 sut~sequent 
coats shall not exceed the manufacturer's recommended period. 

Alterrtate coats shall be of different shades to facilitate application and inspection, 

Each coat of paint shall be uniform and shall be free from runs, sags and other imperfections. 

Surfaces net required to be painted but adjacent to metal work that is to be cleaned and painted shall 
be adequately protected dttr%ng cleaning and painting, 

8, 02 	SPRAY PAIN'!'ING 

Effective means shall. be  provided for removing all free oil and moisture from the supply lines of 
all spraying and blasting equipment, 

8. 03 	ON-SITE PAINTING 

Where the colour of the final coat of paint, specified in the Work Specification, is required to match 
the architectural surroundings, the Contractor shall be responsible for obtaining permission to use the 
matched colour selected, 

8, 04 	CLEANING UP 

Upon oornpletion of painting work, any paint spots, oil or stains shall be removed from floors, walls, 
steelwork, concrete, machinery, glass and hardware, leaving assemblies and their finish in a clean 
and acceptable conditions, 	 • 

9, 00 	SCHEDULE OF APPROV® TRF.ATiv1ENTS_,  

TREATMENT NO. 1 A  HOT DIP GALVANISING  

Surface preparation: I`4ethod "D" m  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 pickling. 

All galvanising shall be carried out by the hot dipping process. The zinc coating shall be applied 
so 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 surfaces. The coating shall 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 hammez blows. The material shall be treated at the lowest possible temperature 
consistent with smoothly finished tivork, The zinc shall be free from lumps, blisters, gritty areas, uncoated 
spots, acid and black spots, dross, flux, and other imperfections, 

9, Ol 
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After hot galvanising, all material shall be cooled to air temperature in such a manner that no 
enbrittlement results, Solt threads and nuts shall be brushed free of all surplus rnetai so that nuts 
may be fitted without the recurring of ttrreads. The weight of the zinc coating, other than on nut 

and bole threads, sltall average fi00 g/m2  of surface and shall not be less than X50 g/m2, Weight 
of coating may be checked by stripping representative sections by the hydrochloric acid: antimony 
trichloide method as set out in AS K53. 

The quality of zinc used for coating and the uniformity of the coating shall. be tested by the copper 
sulpiiata dipping test as set out in r1, S, K53, The coating shall. b: deemed acceptable if there is 
no sign ~of any adherent red deposit of metallic copper upon the base metal after four dips of ore 

minute~'duration> 

Any galvanising shown to be defective by inspection or by the tests set out in the foregoing clauses 
will he rejected. Any work so rejected - shall be rectified by the Contractor, at his own expetue, Any 
component distorted, cracked or otherwise structurally damaged during galvanising shall be replaced 
by the Contractor at his own expense, 

9. 02 	TREATM};'Iv'T NO,  2 v  MI`TAL FLAME SPRAYING  

Surface preparation: Method C m  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 minimum thickne.>s shall. be as specified in the Work Specu`ica•~ion 
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 en the specified finish after 
grinding of weld marks, 

9. 03 	TREATMENT  NO, 3 - ELACY. IRON OR STEEL, NOT EXPOS Fs? TO WEATHER OR VIEW  

Surface Preparation; Tdethod B -Power tool cleaning. 
Followed by a  one (1) coat zinc phosphate high build primer to a minimum thickness of 3 mils. 

9.0~ 	TREATMENT NO.  4 - RLACK IRON OR STEEL, EXPOSED TO VIEiV AND  MILDLY CORROSIVE ATLtOSPHERE 

Surface Preparation: Method B - Fower tool cleaning. 

Followed by -one (1) coat of zinc phosphate high build primer and two {2) coats of enamelised finishing 
paint. The overall total thickness of paint shall be a minimum of 6 mils. 

9. 05 	TREATMENT NO, 5 -BLACK IROP1 OR STEEL, F,XI~SED TO VIEW AND OIL AND PETROL RESIST.'?:T 

Surface Preparation: Method C -Class 2 blast cleaning. 	
FINISH  

Followed by m  one (1) coat of zinc phosphate high build primer and two (2) coats of oil and petrol 
resistant enamel, The overall total thickness of paint shall be a minimum of 6 mils, 

9, 06 	TREATMENT  NO, a~  -GALVANISED, ZINCANNF.AL, COPPER OR ALUMINIUM, FOR APPEARANCE G?v'LY  

One (1) coat of etch primer (galvanised iron). 
One (1) coat of zinc chromate yellow primer. 
One (1) coat of enamelised finishing paint. 
The overall total thickness of paint shall be a minimum of 3 mils, 

9, 07 	TREATMENT NO._ 7 ®TO IMPROVE CORROSIVE P.ESISTANCE OF GALVANISED, ZINCANNEt1L, METAL  

One (1) coat of etch primer. 	
FLAME SPRAYED  ZINC OR ALL'MINICJP~l SURFACE 

Two (2) coats of epoxy coal tar enamel: 
The overall total thickness of paint shall be a minimum of 12 mils, 

9, 08 	TREATMENT NO, 8 - AS FOR TRFI~TMENT  NO, 7 BtIT WHERE EXPOSED TO CH E?v4ICAL OR A HAP.SH 

Orie (1) coat of etch primer. 
	 CORROSIVE ATD.iOSPHFT.E  

One (1) sealing coat. 
One (1) coat of high build vinyl paint. 
One (1) coat of vinyl paint. 
The overall total thickness of paint shall be a minimum of 7 mils, 

9. 09 	TP.EATPdENT NO.  9 - BLACY. IRON OR STEEL WHI~.E HOT DIP GAL~TANISTNG OR METAL FLAME  

Surface Preparation: Method C -Class 2, 1/2 blast cleaning. 	
SPiZAYING IS NOT POSSIBLE 

Folloj^red by -one (1) coat of zinc rich paint to a minimum thickness of 3 mils. 
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ME, 6, 76 

9, ZO 	TREATMENT NO, 10 -HOT lv{ETAL SURFACES  

Surface Preparation: Method C -Class 3 blast cleaning, 

Aluminium metal flame spray as per Treatment Na, 2 to a minimum: thickness of 5 mils, 
Followed by -two (2) coats of butyl titanate base heat resistant aluminium paint (allow 24 hours drying 

between coats) to a totr.l minimum thickness of 5 mils, 

9,11 	TREATMENT NO,  1.1 - Mr1CHINITD SURFACES RI~UIRING OCCASIONAL REMOVAL FROM I~lACH1i~L•  
i 

Sur.fac~ preparation: Method A - Degreasing; . 
Follottied by -one (1) coat of hardsetting aluminium finish bituminous paint . 

9.12 	TREATMENT  NO, 12 -INDOOR TIMBER  

One (1) under coat . 
Two (2) coats of enamellised paint, 
The overall fatal thickness of paint shall be a minimum of 4 mils, 

9.13 	TREATMENT NO, 13  -OUTDOOR TIMBER 

Surface preparation: Method E -Timber. 
Follawed by -one (1) coat of red lead priming paint. 

one (1) undercoat . 
two (2,) coats cf enamellised paint . 

The overall total thickness of paint shall be a minimum of 5 mils, 

9, 14 	TREATMrENT NO,  14 ®INDOOR TIDQBEl2, BETTER FINSIH THAN TREATIviENT NO. 12 

Surface preparation: Method F. ®Timber. 
Followed by ®three (3) coati of clear polyurethane plastic finish° 
The overall total thickness of paint shall be a minimum of 5 mils, 

9, 15 	TREATMENT NO. i58 ®  SEALER  ON METAL FLAME SPRAY~7 ZINC OP. ALUMINIUM, _NOT EXPOSED TO 

One (1} coat of wash primer, 
	 V i Elv' 

One (1) coat of red oxide zinc chromate primer. 
The overall total thickness of paint shall be a minimum of 3 mils, 

9,16 	TREATA-'LENT NO, 16 -CONCRETE  

Surface preparation: Method F ®Concrete or Masonry. 
Followed by ~ one (1) coat of cement sealer. 

one (1) coat undercoat. 
one (1) coat of enamellised paint. 

The overall total thickness of paint shall be a minimum of 3 mils, 

' 	9, 17 	TREATMENT NO, 17 -CONCRETE SUBJECT TO OIL SPILLAGE  

Surface preparation: Method F - Cor~rete or Masonry. 

Followed by -Coat or coats of solventless epoxy resin surface coating to a minimum total thickness 
of 7 mils, 

e` 
9, 18 	TREATMENT NO, 18 ®STEEL IN IMMERSED CONDITIONS  

Surface preparation: Method C -Class 3 blast cleaning. 
Followed by -two (2) casts of epoxy coal tar enamel to a total minimum thickness of 16 mils, 

9, 19 	TREATMENT  N'O. 19 ®TIMBER DIRECT IN THE GROUND  

Surface preparation: Dress Timber, 

Followed by - one (1) liberal application ofoeo;ote from butt of timber to 150 mm above ground level. 

The creosote shall be paddled into the ground just below the surface at the base of the 
timber, 	

~~;;;:~....:....: 
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~~rG:~NEEI'~NG BRANCH. 

DE]'AR7'M~T Or ►:CORKS 

CONDI'~'TONS OF ~UOTTNG TUR  

NOMINAT?D SUB COI~TR~1CT  TO }3ITII~DTT7G CONTRACT 

I 
'1. The pans and specifications are and. shall_ remain the 

property of the Minister for Works a.nd :pausing herein 
ai"ter in the Special ConditioL.s of SubeCantract called 
the pr°~inczpal ~;uoters wz.11 be supplied wa_th a copy of 
t}:a.e pans ono specifications as the case may be on 
pa~q~ent of such s~:m  as may be speci.i fed in the advert 
i.semen.t calling for quotations The amount; charged 
will be refunded upon the return of the plans and 
specificat.i_ons prior to the closing date of quotations 
or. upon the xeturn of the plan and speciFication and 
th.e receipt o£ a bona Fide quotation. 

2e Emery quotation shall_ set forth the full Christian 
2~.ames, surnamEs-and address of the ~;uoter and i~ahen 
the quotation. is in the nave of a firm s  the names 
in full of each me~aber and their and each. o_f tb.eir 
respective addresses l:f the quotation is by cr on 
behalf al° a Company the quatatio:a shall s}zo<<.r y i n 
addif~ion to the full. nine of the company, the address 
of the registered office of the cor~par~y® 

3. (a) C~uotations are to be submitted direct to the 
Director of Contracts s  Del~a.ri.;~:ent of Works, 
Execv_tive Building3  .00 George ~~troot g  Brisbane 
A]_1 envelopes con'cainin~; quo tatiora-s m.t~.s~t be addrFssed 
to the Director of Gant:~~ictors aid b.ave legibly 
endorsed 'cheraon the U~~rae of the wank for which the 
quotation is submitted. 

(b) ~uota'cions may be lodged by post or by a 
recognised carrier providing a direct dclivezRy 
Sex'F1.ce to the public office of the Department of 
Works but o-~,herw:~se shall. roe lodged in. the tender 
box at tree public office of the Dep~rtme:it of 
41arks by being placed thcr~;in befc~~e 2 pam® on the 
dace specifi~:d for the closing of quotations a.nd 
any quotation not in the tender box before the 
specified closZng time will uat be considered 
un.].ess in tYaa onini.an of the Princi:~a1 there ~.s 
s~:xtisfactory ev~idonce tha'~; such quotation ~- 

(i) was do].isrered tee the Department of Works 
before the specified closing time; 

(ii) was eithex' posted, or despatched by a 
recognised public carrier providing a direct 
cielive~^y ser~Tice to the public office of the
Department of Works 9  in sufficient tirrze to 
reach the Department of Works under n~^~.~~.1~ 
circumstances beSare the specified closing time 
but was still in course of delivery by post ar 
by the recognised pi.~bi a.c carrier at that time® 

~ ~.-~SC.~- 7n77 
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1°~ 	1~. ®-,`,' C °7.77 2 of 3 

;~ ~ {'ta71{`r~;'ti;r~~ IN ' ~1~ ~~K;~,{;'~' 

(c.) i~o c~uotr,.tion received.  by tele; .honic o: telegravr.ic 
a.d~✓ ice will be considered. 

4. 1`he Pri_nci_pal shall, as soon as ~,racticable after the 
quo~l.ations knave been opened, cause to be exhibitF ~. in a 
conspicuous position in the off ice of the De. artc,en t o_f 
r~orks, a full statement oz the ~uotation~s received, srcw-
i,ng tl~ae ~~~ork $ the names of the quoters and the amount 
~f each quotation 

5. IVo F relimiriary Deposits are required tc be forwarded by 
rc~uoters m 

6. Zn no case shall a Guoter amFr~d his quotation after 
,' it has been o;:ened and the amo~.nt anr~oUnced® 

7. tiny quotation which shallnav:. been improperly cor.~pleted 
or in respect of which the ~~ucter has no-t complied ~;:ith 
these Cor,.ditions of ::quoting may be deemed to be ir.forrral 
and nzay be rejected 

8. Z'he lowest or any quotation will not necessarily be 
acceptedm 

9® 	Unless stated otherwise in the especial Conditions$  t}.e 
sub-contract arising out of_ the acceptance of- the success- 

, 	•ful quotation 9  if any shall net be subject to any 
variation of price corztiz~ger~,t on variation in ra-~es of 
wages, };ri_ce of materials or other kcal factor provided 
however that, if there ;:hall be any variation in the price 
(obtain in- at tr_e date of acce, Lance of a :~uotatior. .,;, 
aforesaid of any materi~:ls, machinery or ether E-oods 
re.iui.red to be imported from overseas sources for thF~ 
purpose of tree sub~cor; Lr~zct .;r; ich v,~riaticn is d irc~ctly 
attributable to any alfi;eration in th.e rate cf Fxch-zr~e cr 
incr e-use cr decrease in the r~ltes of duty, freight or 
insurance on any such mat=~ri;ls, r.-,acriir,ery or ~ocds, tr,e 
sub -contract price shall be v=:rigid. accordingly 

1U. X11 goods, unless ottzerwise specified s}Zall be in 	; 
accordance, ~vdith specif ica pions and codes of tree ;= ~and'ards 
tiSSvtmlatiOn Of r~lstralla~ ~.vr~ere 5L1C}"1 eXist and, 1r1 their 
absence, with the speci.fica.tions and codes of trze 
Lritish standards° ~;.ssooia.tion® 

11. ,,here a successful •quotation has been based on transport 
of materials and equipment to be used in these works by 
means other than the ~.ueensland Government P,ailways, 
the quoter shall. make avai-iable details of such transpor~t n  
casts to the Commissioner for ',ailways and afford him 
an • or:portunity to uuote charges for the transport c.' :.-uch 
materials-and equipment® If the amount of charges 
quoted by the Commissioner f:~r :~ail•~~ays is e;ual io cr 
less than such transport costs as aforesaid, preference 
skull b e given to the lueenaland Government ~tailways a 

1?® Scr:edule of '~echnical Details  

(~i) If required by the Jpecification the ~uoter shall - 
yw~x:: 

(1) .Cornple~t~: the :schedule of ''~chnical Details anti 
sut-ply all relevant information toget'rzer with 
necessary catalogues cr :,r•ochur•es of items of 
proprietary manufacture az~zd forward them wit}", 
his ;~uctation ➢ 
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(~) 
	

State in the `: che~dule the descri^tion, nu:~:'o::r 
off and price of e.ny spare ,.~a.rts teat are 
recomi~,ended to ber:eld irL stock by the 
Department of v~orks for the .~nstalla~tic. ; arld 

Include irz the Schedule the raceme and addre s 
of the 1_ocal s>upp~.ier of such sp-ire parts 
anal vrhether or.• not the local supplier carries 
a ~`'ula_ range of parts in stock F 

If the Schedule of `i'echnical retails is not completed 
and the inform~_,tion required by this C~.ause is net 
supplied with the :.~uotatianp the quotation may be 
rejectedo 

1.~® t~)_ternative  ~.uatations. _ ~..~ 

i~votations shall be submitted conforming to the 
requirements of the Specification@ 

c~uoters may submit al.tern~~tive __uatati ar.s for an. 
ins-tallatian of a different type to treat specified, 
providing treat suet-: alteriZa.tive installatian is at least 
equal in quality and performance to that specified.ar.d 
will in all athe_r ways satisfy the re q uirements of the 
;_>peci fication 

':'here a price@ is submitted far the supply of an instal7.ation 
of a type .which differs in any way fram that specified, 
such price shall include full details of the alternativeso 
Details, of its ceparture from the :~pecificatian shell be 
provided, tageth~r s~ith any reasons why the installatian 
offered may be cansidered superiar to the specified 
requirementsa 

r 

P9 r:. ~~ C 7.77 	 ~ ©~ 3 
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DI~PARTMENT 01.+ %JCF~i:U, 

ENGINEERING BRAi~Cr . 

SPECIAL CONDTTIOI~IS OF SUI3 CONTI,:~CT. 
~`.~'l~t l~i~t:(~.iv~1'.kuil`~.'ZLZ t~l;~ v OiT~i~t;i'`i~ .'•~U3 GO~yT.R:iCTORb~  

S e16 	INVITATION OF ~~UO~i~aT_ I01jS 

Quotations are invited by the Department of Wox•ks far 
~rorlcs, as defined in the attached Conditions of (~uotir.~;, 
Specification, Schedu.lew and 7~rawings, and these Special 
Condxtiorzs of Sub•~Contract, to be carried cut under sub® 
can~~ract to the Cantractor° 

Cantractor: 

Ad.dx~ess : 

Building: 

Site. 

`:~~.me fcr completiaz~ of Building Contract: * 	  from 
date of a,cceptarzce of vhe ContzRac-t . 

(~Th:~s ~tfrne is fus°nished fol• information only. The 
quaters shall be responsible for obtaining the propcsed. 
work progr~~}mme from the Cantractor. See Clause j 
herein)® 

S m 2 m 	Il~~TEltPRETATI  ON  o 

In these Special Conditions and in the Specification 
annexed he~:eto unless the content otherwise indicates, 
the follo~eing terms shall have the meanings sPt against 
tia.em, respectively, that is to say -- 

v 

"Cantractor" 

"Contract" 

"Subcontractor'" 

"Installation" 

The Confx ac i or who has entered into ~? 
contract with the Pr inc i teal f or thF 
erection of a building of which the 
zzs©rl~s tho sL)b~ ect of 't;his sub contr3cL 
forz~z part o 

The said contract between the 
Ce~ntractor and the I~rincipal. 

The person or corporation perforrming 
the ~•rorhs contained in the attached. 
specification, dra.w:ngs and schecules 
under subcontract to-the Contractor° 

Every item of apparatus, machinery or 
se:~~vice (whether gaseous, liquid or 
electrical) or ar_y such service 
attaching to such apparatus or 
machinery supplied to,formirlg part 
of or comprising the contract, 
together. with all necessary and 
approprig.te requisites for the 
proper functioning of any such 
apparatus, mach.eriy.or service as 
stipulated in the Specification. 

S m 3 e 	CUNDTTI.ONS FRECF,DE.ivT  TO ACCEPT:~idCF OF ~rtIOT~! TION 

The successful quoter shall, as a condition-precedent to 
the acceptance of his quotati.ony agree to enter into a 

1~I E , ~S i of g 
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subp~contract with tha Contractor whereby the Sub-contmsctar 
is bound to the Contractor by the like obligations it 
respect of the subject matter of the Sub~cont~ract as th? 
Contractor by the Contract assumes in respect of suc_i 
subject matter to tkzei'rincipal and whereby, without 
lirvitin~; the generality of the foregoing, the Sub~contr~ ~ uar 
agrees to ~- 

(i) accept the decisions of the Sunerinter.dent or the 
Arbit.r_atar as far as they concern the subject matter 
of tkie Sub~coT~tract; 

(fi)accept c~r'cir"ication by th~~ Super intendant as a 
condition precedent to payT.~ent by the Contractor. 

S.~® 	NOTES FQI~ INFCl~;r'.TICN OF ~~TOTERS., 

Pa~rment to Contractor. 

The payruen.'cs tU be made to the CorTtz~actor under the 
Coi~.tract shall be ~~s set out in Clauses saC`J, 5.08, 
S.09 of Specia]_ Conditions of Contract (Buildings) 
as skiof=tln beloti-r. 	 , 

Sa(J~ Pr_o Tess Payments -~ Retenta_o>s Mone so 
The amount of retention monies to be deducted. 
from ~~he fatal ~;:~ ass val~.ie shown an a 
prog~Rcss payment certificate, pursuant to 
Subclause 4^.'I. of the General Conditions 
of Cox~t:c~act, shall be ~ ten per cer~tum ('!0~~) 
o.f the said total gross value or fi~Te per 
centuz~ C5/) of the contract sum, whichever 
i ~ the less 

Sa08 Fa~merat~on  Certificate of Prac~L- ical Comz~l~t5.on.  
Pursuant to the provisions of subclause G-~~ .3 
of the General Conditions of Contract 

(a) The moneys payable in respect of the 
issue of the Certificate of Fractical 
Completion f'ar the Works shall be the 
total gross value shown in the Said 
Certificate of Practical Completion 
1P,uS ~- 

(i) 	defects liability retention moneys 
in the amotuat. eq al to two a.nd one 
half per centum ~2.'I J2/~) of the 
contract sura; and 

(f.i) any progress payments already 
made in respect of work covered 
by the said Certificate of 
Practical Completion; and 

(ia.i) any other amouTTt that the principal 
may be entitled to deduct from 
the moneys due t~.r.der the said 
Certificate of Practical Campletiono 

(b~ ) The issue of a Certificate of Practical 
Go~npletion for a separable pa1,t of the 
~~©rlcs will not enti'cle the Contractor 
to a payr,Tent on ghat account 9  but the 
value of ~rorlc completed in respect thereof 
wall be included in progress payments in 
s.ccardan.ce ~ritl~ Lhe p~~ovi_sians of the 
Contract. 

'M E.MSC.~7.77 	 2 0~ ~ 
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~, 

5.4~ Alterzi.ative Form  of Retention, 

(a) ~etent:i.on frorn Pro~.~r^:~s Pa,y;~ents 
If the Contractor has elected in his 
tendon to provide an unconditional bank 
undertakin6 in lieu of retentian :coneys 
prescribed by subclause 41~'~s of the 
Cenez~al Conditions of Contract, the 
fob."lowing provisions shall apply, 
note-r:~thstandin~; the pravisior~s of the 
said subclause 41 ®1 re~.ating to 
~~e tent~.an moneys 

: Stich t,~dertakix~.g, to be effective, shaJ_1 
. be for an arr,aunt equal to five per centtim 

`± CSo) of the contract sum  and_ in a form 
approved by -the Superintendent and shall 
be Lodged tJith the Superintendent. 

i1nJ_ess and until such undertaking is so 
lod~;ed g  'chc amaunts of progress payments 
shall he deterwincd in accordance with 
fhe provisions of the said subclause 
t~~~~ ©  

FoJ_lowing tree _lodgement of such under 
tal~iri~ t~s fo_rosaid, retention moneys _ 
shall not be deducted from the moneys 
otherwise payable to the Contractor in 
respect of° progress payrnentsm 

pofects La.ab~.lity Retention.: 

l.f, before the Issue of the Certificate 
of Practical Com~alction far Lh.e Gv'orks, 
the Superintendent receives from the 
Corltr,~ctor a written request that the 
Principala.ccept an uncandit:ional bar~h 
ux~doZ°rafting i_n. la_eu of defects liability 
retention marzeys, the follo~•aa.ng px°ovysaores 
slia.11 appl3T, natwithstand.ing trbe 
provisions of clause 508 of these 
Special Conditions of Contract velati_ng 
to defects liability retention moneysa 

SUcI~ undertaking, to be effective, 
• shall be in a farm approved by the Supor~ 

intendent e,nd in, the prescr_ i~bed_ amatr~t 
of tlio defects liabiJ_i ty retentiona. 
moneys and shall be lodged ~•~itli` the 
Superintendent. 

Follo~,~ing the lodgnent of such underm 
taping as aior esaid~. defects liability 
nett-xitton moneys shall not be deducted 
from the moneys otherwise payable to 
the Contractcr_ ire respect of the issue 
of 'the Certificate of Practical Comnlet—
ion for the Worlss or, if' they ltavc been 
so deducted, shall be paid to the 
Contractor. 

M E.«SC.-7.77 	 3 aP ~ 
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'i`he General Conditions of Contx°act (I6.P.Cd.C. Edition Z} 
and Special Ccs.dit~.ons o~ Caa~•~xact contained ix~ the 
Cont~:•act betc~=4en thA Gon.trs,etor and Principal .sr 
obtainable from the offices of tha Departtt~^-.nt o~' i`}orks. 

$.5. T~~ ~~~ C0~1~,..~.~I(~~ OE 1~OR.~ 

ffhe Contre,ctor has entered into at1 undertaking that all 
building ~~ork will be completed b~y the t'~e stated hex°ein. 
The installation work under the sub.~contract shall proceed 
conc~ar~.•t~ntly with the const~.iction ~~ork of 'the ~raflding 
and shs,ll be carried out as a~ad ~~~ien required to prevent 
any delay to the building pragress• 

The Saab-contractor sha].1 comply gai'th the provisic~n.s of the 
S.A.A. ~7iring ~~les and at}ier S_necif~.cations and Codes of 
Practice of the St~~.ndards Associa-cian of Australia ~,pplica.blc: 
to the E~ox~ks, where not othe~~ise specified. 

Further to the express previsions of Clause 1q..0 of the 
Cxe~'~~re,l Con.di.tions of Contract, the Sub..~contractor sha1,1 
obta,inp f;~~°om all authorities havir:g ju~.•isdiction aver tho 
~lo~°ks, all earasen'us ~aecessary to er~a.ble the 1~crks to be 
carried out. 

5.7. ~A~IA`_110~~IS E.;`iiRAS A~O~ OT~9SSSTOPY; 

~.~~y alterations, deditrt~. ong and/or addi'~ icon s to the sub~-
contract shall be made ex~d carried out on 7,y on t~.e written 
authority of the Cont:cmctor• 

5.~3. E~.11~fiATrON AND Z'E~xIT~G 

The Sub-contracta:, at hie o~vn expense except ~~here other-~ 
v~wse provided in siabcla,use 31.3 of ~;he Genera: Conditions 
of Contr~:ct, shall furn~.sh all facilities far the exs,m.i,.t~~-
ation and/or is st ing of raat erials, fixed o~~ unfixed wank. 
and perfoz~ance. 

The Sub-contractor at his own expense shah_ carry out all 
tests requix°ed by the Specification and such other tests 
air s,re determined by the Superintendent to be necessary 
to ensure that all building services ar~d equipment, 
including electrical installations and installations peered 
by electricity, gas or other means conform to the require-
ments of the SpeciS'ics,tion, and hall furnish a"11 facilities 
and provide all appaza,tus required for the carrying--out of 
such tests. Such tests shall be carried o~~t pro~;reasively 
arld before the work to v~hich they relate is covered up or 
pttt out of ai.ght. 

The Con~raetor after r®ceipt ai' notice in writing from the 
Sub-eont~°C,etor shall give the Super~~rzdent not less than 

M ~~ ~C~--?.?'~ 
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seven (~) days' notice in writing of the date upon w.~:.ch 
each such.  test is proposed to be made. Should the 
Contractor not give such. notice, he shall be deemed not 
to have given the reasonable notice required by subcl.au~e 
3'1.5 o.f the Ger_eral Conditicns of Cen.tract. Such notice 
shall !include sufficient information. to facil.ita~;e the 
attendance of the Superintendent or his representative 
at the test to s~°rhich sack notice relates® 

The Sub-•contraat•or at his own expense shall ,.submit to the 
Cont~,aeto-r for submission to the Superintendent 	~•rithin 
seven (7) days sfter the covzpletion of an_y test, a type 
V:xa_f;ten. report complete with a11. relevant aotails of the 
xesul'cs of such test and any test certificate which may 
have been issued cert5.fying that the materia_I_s S  workmanship 
or performance are i.n accordance titi~itlz the ~•equirements of 
she Specification. 

S ~. INSPECTION.  

The Sub contractor shs.11 provide necessary assistance and 
access for inspections of c°cork to be zaa.de ~~ahen required b5 
the Department of 1~lorl~s' nominated Superin~cenaer.t's Repre[.entativ~ 
shall adva.se the Contractor of the r:~ogress of the worx. sa 
that inspections can 'ce arxaned without i.rzterference tc 
finished work. 

S '10 e ATTF~TDANCE UPON NOMINATED SUB-CUNTRxCTURS  . 

The Contractor shall supervise and co-ordinate the work of 
No~ainated Subv~con'crac Fors anal shall ensu. e that the re-
q.uiz.~emen'cs of sutra work are carried out i~1 proper sequence e 
He sha.l_1 a.scurtain from each Nominated Sub~•ccntractar z•ri'r,h 
regard to .the order of° its execution and. the positions in 
which chases, holes, recesses and similar items will. be 
x~egv.ix ed, before the ~•aorlc is put in hand, anal no claim ierill 
be, allowed for °the post of cutting away wrack already 
executed iri consequence of .failure by the Contractor to 
ascertain such particulars beforehand 9  whether such failure 
results from Any act cr o~~ission on. the pap°t of the 
Contractor or the Nominatec~i Sub-contractor® 

In respect of the work of each Nominated Sub®contractor, 
tY~e Contractor sl-~all be deeu~ed to have included in the 
contract sun;, in addition to the provisional sum for such 
works  for his profit and for all his costs in connection 
with. such ~•rork, including the costs of the following 
(v~.less otherwise specified) 

(a) securing all fixings (which shall be supplied by 
the Nominated Sub-~contr actor) arld building in a:ll 
items required for the warn of th-e Nominated 
Sub-cont~~actor after such items have been located 
-znd/or placed in final position by the No~ainated 
Sub-~eontractor g  providing holes, chases and 
recesses and similar items for+~that purpose, ar~d 
making good; 

(b) taking delivery of the Noma_n.ated Sub-contractor ` s 
materials and equipment, hoisting the~~ to and 
placing them in position F~.s close as possible to 
tYieir required locations ixl the Worlcs; 

(c) providing all scaffolding for the use of the 
Npm:inAted Sub-Contractor; 

~ ~. 

 

7®T7 	 5 ^$ ~ 
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(d) px°aviding amenities a_rld sanitary accommoc3.ation on 
the sitQ for the use of the Iominated Sub~Contract~.r 
ard, his employees; 

(e) providing water, s7.ectri.c lighting and power and. 
other reasonable facilities nF~cessary for the 
execution of the Nominated Sub-Contractor°s work 
on the site; and 

(f) ~•faterproofing any part of the GJorks penetrated by 
the work of the Nor~ivated Sub~Cantractor, by 
flashing 'ca the collar, flashing skirt ar sim:ilar 
attachment provided by the Nominated Sub•~Contractor. 

-Where the completion cf the warp of a Nominated Sub 
Cos1t~9actor is contingent upon the passing of tests 
requiring electricyty.supply or other s?rvice, the 
Contractor shall er~.sure that the permanent electricity 
apply or other ser~rice i s installed. in sufficient tiLRe 

to allow such tests to be made ~a~_thin the specie icd or 
extended time _for co~~.pleti.on of the Gautracta 

S .'I ~ ® WARP,..~TTy 

I.f the specification stipulates that a warranty is to be 
provided to the Princ~lpal that any materials, gouda cr.• 
3_nstalJ_ation will satissactorily meet and camply with 
the pez:•formance requir.emev.ts of tb.e specification and 
that such warranty shall be suppor~C:ed by secur~_ty, such 
t~arras.ty and security shall be in the forms as shall be 
stated in the specificaticr~ and tl~.e Special Conditions 
of Contract contained :~.n the Contx°act bete:{eery the 
Principaland the Contractor and shall be lodged by the 
Stab•~con'cractor trith the ContractoY•. 

P ~ ~ 0 Si7F3STIT.UTION Ob GOODS~;TC . 

Where a i~uotatian is aceeptecl on the basis of bra~.d name 
articles of machinery, goods or apparatus o:~,  suppliers 
of such machinery, goods or app~~-r~atus contained iii 
technical schedules or potters acco~~.~panying arld forming 
pa~9t of tl•ie quotation, sui?sti-cution of other machinery, 
goods or apparatus ar s~?.pplie.rs shall nat be made unless 
such subs4itution is approved i~. writ7_ng by the Contractor. 

S ®1~. DOCUMEIvTS TO 8E SUP1'EIFD BY THE NOMITdriT~D SUB--CONTI~ACTOT?. ..~, 

Where the permission of the Superir.ter~dent is required 
for tb.e use of Drawings and other written informati on 
suppl.iec~. by the nominated Sub•~Contractor, the Cantx;actor 
shall give the Superintendent T~rritten notice of the 
req~~iremerat of suers pern~.ssion, and the period of such 
r~~ice shall be t]ax°ee C3) weeks or such longer period 
as is in the cireumstancos reasonable. 

~itnout piini~ing the effEcic of the foregoing 5  the 
nominated Sub—Contractor shall submit a minimum of f_aur 
(~~-) copies each of shop drawings , details and specif°ic-~ 
ations in sufficient time to ensure that perusal, 
ali~era'cions (if any), return and fabrication anti cosaW 
struction, as hereinafter provided., can be effected 
without incurring delay in the completion of Glorks. 

M ~.--5 •°' ?.77 
	

Sod's 
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T7pon receipt of such drawings and other wxitt~n 
inf`ormatiar~, the Superintendent 4hall, vrithin 
reasonable time, per.u.se  them and indicate where 
he;'requires alt era tion4, if at~y. t7hore alter 
atrions to any such drawings or other written 
information arr~ so required, ~ then on rocaipt oT 
sr;~ch :indication the nominated Sub—contractor shall 
promptly return to the Contractor four (~-) 
copias of all amended drawin~p or c,ther written 
information. 

IVhen the ~uperintendant cDnsider4 that the 
drawing~.~ and other written information c~ay be uQed 
for the purpoa© of the contract, he 4ha11 advis© 
the Con'4raetDr to thdv effect and, thereafter, the 
dx°avrir~~gs and other written infDrma t~i_on sha11 not 
be departed from in anv vvay without the written 
c ens opt of the uper intendcnt a 

Except as othorti^ris© provided by sub--clause 8e4 of 
the General C and i ~: io;aQ of CDYZtract, tha nDrr.ina food 
Subcontractor shall be respDnaible fDr and shall 
p~~y for all alt erati.ona tD the ~~'+orks due to any 
d:l_screp~anciEQ ;, err. ors or omiQsiDns in the ~ira~.vi.ngs 
or Dther writ ten information supplied by him 
whether such drawir:.gs have cr have not hasp 
pex4used by the Superintendent and such peru:~al 
shall not in any way, negate the nominated Subw 
contrac~i;or's responsibility tD mast the guaranteed 
pet°for~r~ance rc~quircmants of the Subcontract irl 
respect Df the work to which ouch drawings and 
other written infoa9rnation relate, 

lop respect of any In4ta11atiDn, the nor.~iinated Sub 
ContractDS` 9ha1.1 aupply to the Contractor two (2) 
copi©s of all such final wnrl~ing drawings and 
otrier written information as may be necessary tD 
enable the Superintendent to maintain, disrllaratle~ 
r©aaQemb'Le and adjuat all part of the 
Ins talld tian. 

Such f~_nal tvor!Ling ~3rawings and other written 
informatiDn shall include a1.1 amendm©ntQ and 
sha11. b© supplied after completion Df th© 
T.nstallation an~~ befor.e tine expiration Df the 
maintenance period 

~~~ T~ ~ ~~~_~, 4, ~~ 7.77 
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5.~.~.. RISC ANb k~~l,~, (for '~iae aril Fall Cc~ntr~ac~;c) 

the Sub-contract price shall be subject to Rice an.~ 
~`aj_1 ad~u~tment in thc~ samo maxlnor aQ the main 
contract 8AC0pt that such adjuctr~e;;.t cha'll bo based 
cn uhe clauae S o 49 attaches] hey°eto, in p~_ac~~ of tho 
t°ormula included in thQ Hain ,contract. 

0 

7 n77 
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SI~T;CSAL coNDr.'c1.aNs ()I' SUI3-CONTRACT' RET6•IIJI-:N 

CONTRACTOR AND PdO~fIP1ATt:.D SUI3-COiJ'I'I:ACTOR, 

i~OTE - C:Lause  15 ~- 46 

Not applicably. 

a 	~-•- - ~- 

ME.~SC.-7.77. 
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~7t. ~ r F s 

SPECIAL CONDITIONS OF  CONTRACT  (ML'CHANICAL/EI.ECTRICAL~ 

S. 47 	RISE AN1) FAIL (A~CCHANICAL/E[,ECTRICA~ 

D., 	Subject to the sub-clauses that follow the Contractor slaal2 be entitled to a payment or shall allu~•,v 
to the Prfncipal zn amount cai_culated in accordance with this clause. 

I 
2. For the purposes of this clause the interpretation of terms shall be as follows:- 

"F ~rmula (A )" is - 

Aw = NW - TW 	X 
j 	TW x Vw x

IOU ' 
I 
i 

"Formula (8)" is - 

AM =  ND~t - TM 	Y 
'I'M 	x Vm x100'. 

(a) In respece of Formula (A  ~; 

"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 
Sugerirttendent, during the ~tiod far which NW is applicable; provided that such value shall 
be based on rates applicable at the Adjusted Tender llate as determined by the Superintendent 
and shall not include values derived from previous applications of Fcrrrula {r1) or Formula (B} 
provided further that such value shall exclude the value of work carried out in respect of 
portiar~ of the Works to t~~hich provisional or prime cost sutra relate. 

"TW" is the loaded weekly wage rate determined in the manner set out in Schedule 'R' fror.~ 

the ~~~age rates, allowances and loadings nominated in Schedule R' which are effective at the 
Adjusted Tender Date, 

"NW" is the ne~v loaded weekly wage rate, determined in the manner set out in Schedule 'R' 
and based qn the wage rates, allowances and loadings obtained by - 

(i) adjusting the wage rates, allowances and loadirs incorporated in "TW " by adding thereto 

or subtracting therefrom (as the case may require) any increase, decrease or deletion 
which results from a variation to an Award or other statutory prescription upon which "TW" 
is based; and 

(ii) including in Schedule "R", in .the manner determined by the Superintendent the effect of 
any variation, in any Award nominated in Schedule "R", in the number of working hours 
constituting one working week; and 

(iii) including in Schedule "R";  in the manner and to the extent determined by the 
Superintendent any new allowance which is introduced by a variation to an Award upon 
which "TW" is based aiad which is applicable to the work under the Contrace and there-
after adjusting such allowance pursuant to Award variations thereto, in the manner 
prescribed in (i) above. 

i'ravided drat any adjustment cr 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 contzacx or 
contractor oe 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"; 

(c) 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 Adjtuted 
Tender late and which at that date is not included in°~"~"ward 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; i.f not so stated, is 35. 

The period for which "NV!" is applicable shall be the pzriod 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 ir, tir~1;, becomes effective. 

22033R RTI Documents - Specification P780-77 - Page 166

RT
I R

el
ea

se



SPla'lnl. CUNDC!'I0i\5 OI-' Ct)T~TItA(:'I' (TAr.CI1nNICnI./EL.ECTRICAL~ 

(b) In re.sj<.cc of formula (B~_ 

(i) "h m" is the amount which shall be added to or subtracted from tl~e contract sum; 

"Vm" is the value of tvorlc carried out in accordance tviili tl!e contract, as determined 
by dte Superintendent, during each Calendar month, suhjcct to [lie same provisos as 
are stated hereinabove in respect of "Vw ", 

'T M" is the Materials Jndex for the month which includes the Adjusted Tender Date. 

'1V M" is the Materials Index fot the month immediately preceding the month in respect 
of which Vm is determined, provided that, if the month in respect of whicl['NM"is 
published precedes the month in respect of which"TM"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. 

(ii) "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 
StatLtics. 

(c) Vt'here 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 purpose of tendering ••. 

3. Subject to sub-clause (4) of this Clause - Formula (A) shall be applied in respect of each change 
which occurs in the Loaded Weekly Wage after the Adjusted Tender Date; and 

Formula (B) shall Ue applied in respect of each change which occurs in the Materials Index after 
the Adjusted Tender Date; and the Contractor, in respect of any sum resulting from the 
application of each Formula - 

' (i) shall bs entitled to recei~•e payment of brat sum if the Loaded Weekly Wage or the Materials 
Index has increased; or 

(ii) shall pay or allow that sure to the Minister if the Loaded Weekly Wage or the Materials Lider. 
has d©creased. 

4. 	If the Contractor fails to complete the Vlorks, or a separable part of the Works, as the case may be, 
by the due date for completion thereof, including any exte;uions of time granted or allowed under 
the Conuact - 

(a) Formular (A) shall be applied in respect of changes in the Loaded Weekly Wage occurring 
before that date but not in respect of subsequent changes in the Loaded Weekly Wage. 

(b) Formula (B) shall be applied in respect of changes in the Materials Index to and including :he 
change widch establishes the Materials Index for the month immediately preceding the mo„tlt 
which includes the said due date for completion, but not in respect of subsequent changes ir. 
the Materials Index. 

5. Adjustment to the contract su;n under this Clause will be made and incorporated in progress 
payments to the Contractor, insofar as is practicable, 	 ' 

r 

6. Calculatietu made in accordance with this Clause, including the calculation of the value of work 
carried out in any period, shall ba subject to recalculation by the Superintendent prior to the 
issue of the Final Certificate, 

7. For the purpose of this clause, "Adjusted Tender Date" means midnight seven (7) days before the 
midnight immediately preceding :he date on which tenders closed, 

8. When Schedule "R" issued by the Principal for the purpose of tendering requires the contract sum to 
be divided into two sarrs rep;esP~.ting the values of Parts A and 8 defined in the first page of such 
Schedule "R", Formlrla (A) and Formula (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 
appropriate to the Part for which tl-,e calculation is made, 
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CpI,76 

,, 	,. 
,rfls^~~%(~c~'~r1~i ~ f  :Y'•?.,t~t~ i } ~ 

	~ 	fs ~ + v  'y. 

r 

~'i.ii'":'; :,Ps~s• 	r~ ~,rr 	 :y[5s:.';<.a%Y,':}et ,..::.::.:,,.;,.; 	.!.r.. 	.. 	 .. 	.. 

RISC•. AN>J CALL SCHEDULE - f:,l~_CtiAN1CAL~I~LEC"rr~IC::11. 	SCHEDULE "P." 

{d) /tit Conditiordng Installation 

Th4 Rata set forth In this Schedule Ore the rates applicable to the relevant Awards stated therein at 	(Date) 
If r~ny ~ wtrd stated in the Schedule is not applicable to the. Tenderer's tender or ii there i; any change in rite 

;te stated in the Schedule b2ttiveen the date stated above and the Ad;ustcd Tender Date, the Tenderer shall (1) alter 
any such stern so affected (and t;ritial every strop alteration), so that the Awards and rates stated in the Schedule 
€ubrniStcd by thn Tendc:rcr shall lie those applicable to his tender at the Adjusted Tender Date; or {2) submit a 

c~^psrr~t~. Sohodulc cornplet~d by hint to rho same effect, 

1, 

2. 

Cli.:;:ificatfon of L-araur 
' 

Sheet Metal Sti'orker 
(1st Class) (Air Coaditionurg 

Industry) 

'Title of Avrard Metal Industzies 
A~~~ard {Federal) 

g, 
_. 

4leekly How•s 

~, Wecl<ly Award iVage 

b. Vlee.kly Air Conditioning::llot~rance 

6, 

r 

Wei;ly 1Julti-Storey Building 
allowance 

'1, Sub-Total, being the addition of 
Lines 4, 5, G, 

' ___. 

'$. 

¢ 

$' 

F.a~a paytrt;nt of Annual Leave 

a 
5

2
b  % of Line 7 

n 
x line 7 and 8 

260 ~ n 
¢~ Siclt L~?;ve, Annual Leave and 

St2tutory Holiday Lozding 

10. Sul~'Total being the addition of Lines 

7, 8, 	and fl 

11, Hleekly Fares Allowance 

12.  Pay Roll Tax °~o of lir;es 10 and I1 

13.  Worker's Compensation °~~ of line 10 

14.  Lorded Weekly ldage being the 
addition of lints 10, 11, 12 and 13 

materials Index as defined in Sub Clause 2 {b1!i~ of Clatue S, X19 shall be 

"The Group Index Number for BrLbane irnder the heading "}~icchanical 
Services Cor;sporrents" in Table 3, Price Index of Materials used in Buildings 
other than Hotrse Building (ref, 9. 6) 

Y. (L2botu factor) = 	35 
Y (A4ate~ial factor) = 	55 

If the Weekly Award Wage 
already has allowed for the 
factors in lines 5 and 6 

then line 7 
shall not be completed 
in respect of the relevant 
allowance 

4 a represents the percentage 

'loading' on pay for Annul 
Leave, 

b eepresents 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 er:titlement 
under the relevant Award, 

	 Signature of Tenderer 

Date 
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e e e o 0 o e e 
services Installation . 
o®• o s•• o•• s s• e a• o 

Item Nop  o f  
Services 

Cost per  
Service  

Total Cost 
o f_ .T_ ~. em  

(i) Service 

'Visits 'LC' . o e ao ® ® e ® ® ®. e 	• e e • ® ® o 

SPA?C 1: ~':1_:C r'lTI Oil 

APPEiv'DI~: ~ ~ i)B-CC}:'TP~`;-C^) _ . 	..._.._...~.._..a.._,~~.~..~,..e...._._._..._.~...._...~ 

~i~Ais Appendix for_~s part of tree Specifications 
~` 	 ROYr9L ~'3.ISB~`~NF~'' 130SPI`I'AL I-'~-~AC1-,a 	esao••o•o••a•a0000•••e•ooaoso••a•••o•000aoo®o•oo•e e  

L~~IL1~I~~G: 	QIJI;~I~~SL1~:1D INSiI'i'UTL OF MEIiICA.L RESEARCH  

I~JCp~~ : 	AIR COI~DI.7'IOIJIIdO AlvTr P•1ECHANICAL SERVICES INaT1~~LATIOPd  

°~ . ~ WARRAN'T'Y 

Works for_ which 	Period of 	Percentage of Sub-Cor_tra 
a ~•,fssrarity is . 	Warranty 	value as security for 
required 	 Warranty 

®I.r~i.F~. 	Air Condit- 12 hIonths 	 5 
W ® e ♦ • • • O • o b • • • 0 6 ♦ 	• • • • • • o • 	 ♦ •  m e ® m e m m~ e ® • ® e e o ® ® o • • s 6 

Toning s.nd ?~erhanical 	 ;~ 
® ® ® • • • O • 	 • e ® ® • • • • e ® s e e e e @ e e • e e m e e 

Rei:'er_encc - also to Clause S'15 of_ Special Conditions of 
Contract (Builda_n~)e 

2• The Sub-Contractor is to carry out the following wore>s:- 

(a) A Service Vz.sit every ..•e3e•® months (Clause 	)® 

(b) A Filter Cleaning Service every ®®.®~®®® months. 

3e ~ The Slab-Contractor to provide sk.a~lled~ opera_t~ars for '® • IvTpl e 
d. ay s ( C ;~ au s e 	) 

Stzb-Contractor to camplete:- 

4• SERV:CC~~'  VISTTS  

(a) 	~i ti l.e sum of ~®®.. m • e has been allcwed i n. the Total 
Quo`c;at ion Price for the above Services as follo~•~s ; 

(ii) Filter 
Cleaning ~.:,e•®•®••®®®® 	®e•e•ee• 

Sum as allotPred in Total Quotation Price ~ 	'. 

(b) If Service Visits are not• to be underts,.ken df_rectly 
tie Sub-Contractors  the name and address oz the 
nominated local representative of the Sub®Contractor 
is to be stated hereunder: 

~affie 	....ee.®®®®.®®®••®.®see®®®.... 

Address ..®......•®.®•••.....m®.®.®® 

®®•®.e®®..®®®®•e®®®®®®®®..®® 

Firm •ee.•®..®®®•.....•ee®®.®•e... 

Address ........®•e ®®®ew••••e.•.•. 
~,Y A- 

Signature .®®®®®•a®®®.®®~®.:.....• 

Date ®♦♦.............. 
W1 t 11 e S S o• o o••♦ o• o ♦♦•.•. o w e o o•• o 

♦ '°'° SCe '~ ~.~~° 
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~ c~ 
~~ , 	r~- 
~;Y 	C."7 r..,. 

►,,; , 
In the presence of 

Namee 

~ j~~~ 	w (1 ✓ it l~ ~) 	n 	C1 	6 	,, ~.. .~ .i 	.' a.~~'~ ¢' ~~~'~, .~~h 

d,~ tl:d ~_'(~'I'll h1f11iC11 	I y73 

1,., Lweell 

`1'llL NOR'1'li BR I51iANL ]lUSPJ'I'ALS BOARD 

arld 

JI~NNI:NGS LNDUS'PRIP~S L_IM:1~'i'ED 

This page, the attached letter dated 
~}th Mardi acid the f•olluwing pages numbered 
2 to 16 inclusive, form the agreement which 
varies the terms of t1Le contract between 
the Nortli Brisbane hospitals 13oard and Jennings 
Industries Limited for erection of Block 7 
at the Royal Brisbane Hospitalo 

Date 
	

~'~ N v ~~ nh'~ ~ 	1 9 ~7~ 

Signed Uy t}ie Principal 

Addressa 
J  

,c~~ ~ ~4 •~~ ..~r~~ . 

-~/~~~ 

Si.gl~ed by Llle ConLrel~~tor 	 ,•~• 	.w . , it ~ 	}.es 	~.a 

~ 	 ~~• ~~~` ~~z  

I» t}>e prt':;c;nce of 	~., 
_ 	~ 

~~ 	~ '; . Names 	 ~~; ., '~' 
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CONFLID, GARGL„I"I' G: PARTNERS PTY. LTD. 

Pei• 	_ (,c/f  ( 1.j  
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4 th Mardi, 1976. 

The Afanager - C?ueensland, 
Construction Division, 
Jenx►ings Industries Limited, 
P.O. Dox 172, 
EIIIMILTON CENTRAL.  QLD. 4007. 

Dear Sir, 

Re: T3L,OCK 7 - ROYAL I3RISRA~JE }}OSPITALt 
Eire ~-~rinl:lers do Cor~pleti_on I)ato: 

Contractual matters affected by authorisations and Variation 
Orders on these tn<~tters and referred to 
of 4th February, 1976 are detailed out hereinafter, pages 2 

in our letter to you 

to 12, on ttie basis agreed with you as meeting the stipulat-
ions made in your quotation and letter dated 20th January, 
1976. 

The contractual mattors are:- 

~a~ "Rise Pc Fa11"; 
~b~ Progra;nme of }Jor}c; 
c~ Time for Completion & Damages for Delay; 
d~ Extension of Time. 

It is proposed that this letter and th© following pages 
numbered 2 to 12, inclusive, form the agreement which varies 
the terms of the Contract for erection of 131ack 7 at tho 
Royal Brisbane Hospital. 

Yours ,faithfully, 

;~tilt:baw 
cc. Mr. C.F. liotz - fIealth Department. 

Atr. R. PaYlys2tyn - Department of Worlca. 
Mr. D. Pttliuer - Nth. F3'ne Lioapitala Hoard ,~ 
Messrs. Alttln F1ut.ter~ 11rit;tit & Co. 
1•toeara. A.L. Axon and Associates 
h}es©ra. W.I:.II~~aeett and Partnc~re Pty. Ltd. 
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11},~~cic 
'7 	

.  , 	rl(~~~~r, Itlt~r~is.~~r~. Ilt)sl'L•ra[,: 

The method of calculation of "Ili.se ~ti  fall" adjustment 
applicable to thls Contract, which is set out in Special 
Conditions of Contract and forms part of the Specification, 
is no longer applicabl®. 

"Rise & Fall" ad;justrnent for the Contract, shall be calcul-
ated frotn 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 5,40 ~Edit.ion ;l.l2,;5~ which includc;s Sclredrlc~ "R" 

N~.ri 1 d in~;s) ~ 12~ 5 ~ , incorporated lierelvi i.!r. 

The ratios, Laho~.cr 	Materials, shall ba:- 

Y 	~ ~(a terial fac t oi~ 	= 	3 ~~ 

V`ominated ~~.t~-~'ontr+rcts listed hFr~•:rnder s}~ai1 have "Rise ~-. F:.ill" 
ad,justm:~nt <,n t1ic: teams stat~~~l ii~o~•e, except r,lrat the Schedi_rle 
"T2" used shalt in each case t,e that sr,eci fically pro~•ided for 
and identified wi th the trade in q~restion. 

Fire  ;alarm  '.  S~r~inl:ler  ~~~r~~-ic~~~s: 
—~~Fire Corrtrot ~(~ld. ~ 4`t~ 	I,td. 

~leclisinical ~c~r~•i.ces: 

(~1,E. `~mi th X.: Son !' t. y . Ltd. 

.fir  ('onrli.tionin~ ~~•: 'Mechanical \'c~ntilation:  
~'l .U'Co!~n~r ~L••. lions 1't}'. 	Ltd. 

Eclui amen t  : 
~Athertons ~(~ld. ~ I't yr. Ltd. 

d 
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Src~.► A1, coNr~trlc~rrs c~F c:oNrHAcr (11tr11.DlNCmS? 

S, 40 	RISE AND FALL (gU1LniTJ(',S) 

1, Subject to Che sub-clearer drat follow die Contractor shall be entitled to a payment or 

shall allow to du Minister an amount calculated in accordance with ~L clause. 

,J e 

Z, For file purposes of this clause the lnterpretadon of terms shall be as follows:-

"Formula ( A)" is - 

Aw = NW - CW :t V w x X ; 

TW 	 LCO 

"Formula (B)" !s - 

Am = NM - Th1  x Vm x Y ; 	 ' 
TM 	 ]()0 

(a) In respect of Formula (A): 

"Aw" is the amount which shall be added to or subtracoed from die 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 shall be based on races applicable at die Adjusted Tender Dace as determined 

by the Superintendent and shall not include values derived from previous applications 

of Formula (A) or Formula (B) ; provided further that such vaWe shall exclude the value 

of work carried out in ;espect of portions of the works to which pcovisirnal or prime 
e 	 coat sums relate. 

"TW" Is the average loaded weekly wage rate determined in the manner set out in 

Schedule ' R' from the wage races, allowances and loadings nominated Ln Schedule ' R' 
which are effective at the Adjusted Tender Date. 	 ~ 

'"NW" is the new average loaded weekly wage rate, deter..uced in the rr.anner set aut 

Ln Schedule ' R' and based on the wage rates, allowances and loadings obtained by - 

([) adjusting d1e wage rates, allowances and loadings incorporated in "TW" by adding 
thereto a subtracting therefrom (as the case may require )any increase, decrease 

or deletion w}uch results from a variation to an Award or other sta[utocy prescription 
upon which "Tl~✓ " is based; and 

(ii) including in Schedule ' R', i❑ the manner determined by die Under Secretary, ehe 
effect of any variation, in any Award nominated In Schedule ' R', in die number 
of working hours cotutituting one working week; and 

(ill) including in Schedule ' R', in the manner and to the extent determined by the Under 

Secretary, any new allowance which is introduced by a variation to an Award upon 

which "TW " L. based and which !s applicable to the work under the Contract and 
thereafter adjusting such allowance pursuant to Award variations thereto, !n the 
manner prescribed !n (t) above, 

Provided that any adjustment or new inclusion under (i), (il) oc (iii) above - 

(a) shall be made only insofar as it is of general application throughout the industry or 
lnelusules eo which It relates and is not exclusively related to a particular contract 
or contractor or to a particular contract site; 

(b) shall not Include tong service leave or any form of overhead or charge levied on 
walyu which is not included (n Schedule ' R' ; 

(c) shall not include the value of any portion of a wage or allowance or loading which 

is payable «paid under an agrccment(wluther rcglsteted or othcrw~ist) at du 
Adjusted 'Fea~dcr Date and which at dial date is not included Ln an Award nottirid~-

swnd~ng that the value drerccf or la equlvaknt Ls substqucntiy included In an Award 
numinatrd In Schedule ' R' , 

d 	(~~'1~i: ),~ W ► '~. ; 
	

'7C" is tt;e Lrb~~~r Factor stand (n 5cheJule 	R' or, l( n~ so stst,ed, Ls 35, 
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`~I'hi' f,1L (;rJiv,'lll'I in\;; rJh' (,r,~:l~lt,'sl:l 	(lir"il,Ul.At%H) 
G~ 

The period (or whluh "NW" 11 appllcsbk shall be the period beC.rcen dre date at which 

die Award or odir.r variation which establishes 'ZJW"becomes effective and dre daft at 

which dre Awaret or odrer varlatiem next In time becomes effective. 

(b) in respect of Formula (Q~ 

(t) "Am" Ls tits amwnt which shall be added to or subtracted from thq Contrace sum ; 

"Vm" U rare value of work carried cart In accordance with the contrtce, as determined 
by the Superinbenelcnt , during each Calendar mondr, subject to dre same provisos as 
are stated herc(nabove In n:spece of "Vw". 

"Ttvt" is dse ivtatcrtals index !or the mondr which includes the Adjusted Tender Daft. 

Nit" is the htatLrials Index for the month lmmed[ately preeeding the mondr :n 
respect of which'Vrn"ls determined, provided drat, if the mondr In eespece of which 

"hM"is published precedes the mondr In respect of which'"T~l"is published, '1Vt~t"shall 
be taken as'"I"M~ 

 

"Y" Ls the titaoerials Factor seated i.n Schedule 'R' or if not so stated, is 55, 

(ii) "Materials Cndex" for any month means dre ltiRrotesale Price Index, under dre heading 

stated in Schedule 'et', 'tint published for that mondr by dre~Austrafian Bureau of 
S rs izs d cs . 

(c) 1s'Y:cre dre term "stated in Scheduit'R appears hereinabove in respect of "X", "Y" and 

~!aterials Factor", it shall be taken to mean "stated fn Schedule R'issued by [he Principal 
for t.`:e purpose of tendering", 

3, Subject to sub-clause (4) of this Ctause -Formula (A) shalt be applied in respect of each change 
which occ•,:rs in dre Average Loaded Weekly ~v'age after die Adjusted Tender Date; and 

Formula .9) shall be appied in respect of each change which occurs in the Materials Index 
a (ter the Adjusted Tender Date, and dre Contractor, in respect of an}' sum resulting Ciom dre 
applicaaon of each Formula - 

(i) 	shall br, entitled w rrccive payrr.ent of that sum if the Average Loaded Weekly Wage 
or the ~!ateriats Index has increased; or 

(ll) 	:!;all pay cx allow that sum to die `.1inLter if the Average Loaded Weekly Wage or 
d~,e `.taoerials Index has de~rcased, 

4, 	[f d;e Cx.~~~actor fails to cot:~pletc tLa 1ti,~rks, or a separable part of dtc Works, as the case 

may ~~e, '^y ~~ie due date t~ c~an.pleaon thereof, including any ex[erutons of time grante=d of 
allowed •_,der the Cexttract - 

(a) Formula (AJ shall be applied in respect of changes in t}re Average Loaded Weekly Wage 
xcurrtng before that date but not in respect of subsequent changes in the Average Loaded 
Wcekiy Wage, 

(b) Forr:,uia (i3) shall be applied In respect of changes in the Materials Index to and including 
dre chan eje which establishes the hlau~rials index for tits month Immediately pn:ceding 
the rr.rn~th which includes the said due daee for completion, but not In respect of subsequene 
changes In the h1 ateriaLs index, 

5, Adjustrr,ena to dre contract stun under thLs Clause wtll be made and lncorporaQed In progress 
payments to dre Contractor, insofar as is pracUcabte, 

6, Calculations mrde in acconfance wide dris Clause, lnclud[ng dre calculation of the value of 
work carried out in any pertod, shall be subject to re-calculaC~>tr by dre Under Secretary prioe 
to the issue of the Final Certificate, 

7. For die purp~.ue of this clause, 'djtuted Tender Dane" mearu midnight seven (7) days before 
the midnight lnuucd!'ttely pR•icdtng dre date on which tenders closed, 

.1-l:', 	5 
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Lea~:e Fc_ year. 

~'j` ~U Gf 

~~ ~s ~ 

50 

.~ ,...._,.vt L`~i1 ......, .. s C`', Y G: t`.c fo! 1,. :..~ e_;.C~.:le '•d!ly 
..;-.~' si ~: ^~ ~:y ;,`-., 	a..J rc.._..r.eJ wf ~!i 1i:~ 	._r,•'c.. 

CGc~,l ~: tC4° 

   

•~ 

T 	.1JCC 	_^.1 

it 'cral 

40 40 

•r'==c 82.28 71.20 

~ 
.~nnuzl 	Lea•:e 
a 	x 	'_ 	~ 	of 	1.^.~ 

cr 	1~ 	s 

~ 	6 	8 

a.•`. e = e 
z..Iic____ 

P 
..~__~_ 	ice___" 	-. 
~--n---  ~, 1 _ < s ; 	8. 36 ~ 
_ 	 -_~ 	, 

ti 	4 	1 

25~2~5 ,x X78. 59 	J  

7.57 	'✓ 

_ 	_ ~__-_~___, 	.-_ 
.; 	c 	s 	e 	-- 	_- 

i 

r  
90.54 ~% 78.77 	, 

C nC 	_ 	r._ _ _ 	_ 	_ 	
— 

. ~ G ' 	?i_ 	.. 	~ 

— 

3.50~~%~ 4.25 	~,. 

	

~ 	Yc'. 	..~1~ 	.cv 

	

9" 	
3a...~ 	c. 	i_.-.., 

,, 
3.29 ~ 2.91 	$ 

10 

	

sG`ion 	3.4~''c: 
I lire 	7 

3.14 	~/ 2.73 	~%'' 

' 

11 
_c.al 	of 	lines 7, 
E, 	g 	10 r 

I 	100.57 	
.J 

88.66 	~" 	it 
 

fG: t`.c rcic':ant 
tra~`c~~.-.aP1 or la+~olsrcr 
as dc`ine:: by the 
'•: -a:J, r..:]tiplicd b'y 
~:,. 

is :erresents t'r,e 
L~~ CG''.•.eC y 4  ' 1J4 ~ 1. . 1 

c.^, ray fcr r~~;.~~1 
LE~:e. 

~ 	 h` ~:~t1..IL Mn.~L F.nT` = 

(4 x lire 11 (Ca:renter)) + (1 x line 11 (Lz~~•~_e_))  
5 

98 , 188 5....... (Calculetec to the nearest one t^ :t.`, of a cent, cne t~.entieL'~ 
cf a cent bcln9 to}.e7 as one trnt_`~ c: a cent), 

A'_=,~F.F.I','.S  7ndcx as defin^d in S~s.`~-c],usc (?1 (b) (!i) cf this clause 

;t.e Groin Index nt:.:~c: for Brisbane u,•~der t_.':e Ncaaing 'SFecinl Purpose 
Index (C)' in Tahle 3, F:icc Index of f:aecrials used Sn bailding other than 

- 	House Building (fief. 9. 6) 

A (i,a`o.:u~ factor) m~  ~2' 
X (u~tczial taster) ~ u'g 

SiSn~turC ~ f '~c•. '~.~~ 

P,7 
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h lCC If lC a l 4iCCllaniC 

i:lcctric:rl i:nl;inuurin}; 	. 

Award (; talc:) 	• 

!f the 4r'cckly Attiard 4!a;,: 

21u:ady Iran allat.ad fr.r Uu` 

factors in lines S, G ;,;rd 

7 or au, o! titan, t)rcn 

lints S,G anti 7 s'► ~li 

rot ~• completed in rt•:;._..; 

of the nacvant altct.'.trlc. ;, 

-—~G`~ 

r I. 

 

  

t' 

(h) 	i:l~~ctf(t: t'fr~: !.t?.:11 lt:.t.~li.7t~r.n' ___ 	 ~  --~ 

'flit: fat<ts sc.{ (atilt in lhls,,chcdult• art t11e r.~tf;; applicable lu th,•. r,:irvant Aa~rrtis :r lcri lJ,r,'t~ 

If any Award stau•d in the Scbcduln is not r.pi,lic;rbl: to lift. 'fcr,J~•rcr's tcudrr of if tilrrc'fs al 

ttat(a( if. li1C' ~CIICdU1C. I~CI'.~CCn tale li,'rC .'•! :l('d :Ibl1Vt•. and the. Ad;u.tcJ •i'cllcict 1)sh', IbC 7 r;hdClCr S~lall (T 

ile.:u s<~ aficctcJ (anJ initl. 1 every such :liter. tiau), su tbal lire AwarJs .u,J rtl~ s statrd in ti:e scl~cduic. : 

the 1'cudcrcr ~ifall I,c these appiical;lt: to 1115 tender at the AJ;u;tcd '1'cndrr Uatc; v: (?.) suhlnit a scpar 

cotni~lc,tcd by him to the same effect.' 

r, 

?~j,j 	,(t~•,F.' 
f,:'.4` 

t;c r ar,~• ; . 

ubn~il' d ~'i 

,1 
1 	Classification o; Laboul' 

2 	'fitic of Award 

''.3 . 	Wcckly flours 

4 	4`'ccicly Award 1Vage 

5 	1J•:akly fool Allowance 

~ 2.7~.  ~✓ 

r 
G 	1•lccl;iy Ruadin~ Cor!atruction 

(nn Sire) Allowance 

7 	1Jc~tcrn Allowance 

~ n rcfrescn~ L`rc total 

numl>cr ci •horf:i~~G da j; !; to 

ycer al!ov:cJ Gar st~ruc ~~; 

holiday, : r,rwal !ra:c..: J 

sick lcav:. c•rtirl:.._ •::: .• 

rile rcicv:,nt ,+.s::rn~. 

~1~~ 

f< 	Sub~Tutal Lc.ii:f, talc addition of 

Lires 4, 5, 6 nlh'i 7 

9 	F>;trA Paym::nt on /'annual Lcavc 

' • 	t " L  °J~ x line 8, 
JZ 

a 	a rupresenrs the ~~~.., ~ ,~ 	. 

'Lx;din~,' nn p.ry int ?:I:::v .'~ 

lx:avc, 

10 	n 	x links (E + 0) 

e;uU - n 

$ 	Sick Lcat•e, Annual (.cave and 
Stztutcty H~liduy Loading 

i 

b rcprc<_cnc rile :. •• i . 

t.ceks Anus! i.c:,•. r ; .:r . 

a_z ~ 55 

l l 	fay Roil 1'ax °;~ of lines ii, 0 and 10. 

	~. 
lz 	Worker's Ccm~r•~ation °/, of lir~:s 

8, 	9 a u J '. 0. 

13 	Loaded 1Jeckiy ',/arc briny; t're 

tdrilliard of lirn~s 6, J, )0, ll end 12. 

~ ~~4.6 	 ✓ 

a..7z ~ 

a 

~ 104• . l~ 
v~ 

N!ar.•ria1~  I~tdrx ... tl.;fincd in dub, C:l,n:•,r '! (L)  fii~, of 1'.}i].:j C]_r~l:f,C: ;;):f~~1_ Lc 	I~ 

,Thy .Gr'aup..T.u~C.x .nv'n1~ca~..f01'. ~~'; ,,t~:;,,~ ,tln;',cs• r tl~,e,lle•t~d~n~; 

{~;1~•~~,r~t:tll  7n;;tr1,],]r~tion I•lc•.tr•r.i.r~].;;  ~Yi~t i_n  it.,l~1.c;  3  
.Pt•i.ce. Tru)t:x.of.li~.tl ,:rit'l.s;. 1~:~,t.~J. Za1.11:4~.~.CI~J',:,1~~}}r•i' ~t~t•tt 	 1  

}lots. C P.u71(1_~If~ ~Ct~f' o  ~<C~) 	
• F C1%t? C_ON'I'Rt1l, ~nl..lt 

~~ 	i~l,`r.~ 7 
., 	fi 	1 	r 	, 	 ~ r o.. r e.. 	r 

1'TY I.Ti~ 
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ff n represents the total number 
of working days per year allowed 
for statutory holidays, annual leave 
and sick leave entiticrncne under 
the relevant award. 

I 
+ a represents rte percentage 

"loadi.rg" on pay for Annual Leave, 

b represents the number of weeks 

Annual Leave per year. 

C ~~ (c) Flrc Slulnklrr  Ir~_+~I:irl~xr 

'The Rates set torch !n dt[s Schedule arc the rates al>, licablc to the rrlcvant Awarik stated thcrcin~t 200 2.T~ 
	SI)atc). If a7y Award st.,rcd in the Schc~.h.,l~ is not appli...,hlc to dre 'Crndcrcr's tinder or FC` 
there is any change In rice rate stated In the Schrdnte txtween rice .1.tte stated alxwe and the adjusted 
7Ccndcr DaCc, the '1'rndcrcr shalt (1) alu:r any suc!r item so affccr.u~l (and fniti.~l every such altrrattu~), so 
Qtat die Awards r.nd rates stated !rt the Schedule sut.+nito:d by the '1'cnduer shall lac drove applicable 
to his teardcC at the Adjtrstcd Tendc. Dau:; oc(2) sul-nnit a separate Schedule cornplcted by him to die same 
cflcct. 

b 

• 

Claulficadon of Labour sprinkler 
Fitter (1st Class) 

2 Title of Award 
. 	 ~ 

Sprink[cr Pipe , 
Fitters Jlward 

3 Weekly tiours '"•• !~0 

~ A11 Purpose Ratc per week• 	~ $ 82. 20 ~/ ~` 

S 

+ 

Extra •payment of Annual Leave 

= x ~ ~ of line 4 acrd ? 
52 tail 	• 

8 
n  

~ 	10.7 z 
x line 4 and S 

2E0 - n 

~ 	Sick Leave, Annual Leave and 
Statutory Holiday Loading 

? Fares and 1'ravelling Timc 
i4iininrurn Allowance $ 	14.27 ~ 

8 Pay Roll Tax `'~o of 1[ncs 
4, s, sand ? 	3.5 ~ S 	3„'T 5 ✓ 

9 ~lorkcr's Compensation °Jo of lines 

9, 5 and 8 	1.~3 ~ 	vf'  ' $ 	1.96 
~ 

~ 

10 Loaded Weekly Wage - Total 

of lines 4, 	5, 6, ?, 8 and 9 $ l l 2.90 

/. 

~ 

i 

Mau~rfaL index. as defined In Sub. Clause 2 (h~~i~ of Clause, S. 4'J shall. be 

Tire Grcup Index Dlurnlxr for Urisbznc under the he•tding "Mechanical Services 
Components" In Table 3 Price hrdex of \4atcrials Lsed in Iluilding athr.r than 
llousc t3uilding(re:. 3. 6). 	 " 	 • 

• F'1 !~ I:J CONTROL ~ (LLD ~ PTY LTD  
I,~ r 

Y (t.t;terfal facto) = 5~- 3 t̀3 •  

+ 

 

Stgnawrc of "1'~ndcrer 	~' 
<_"") i ~ ~ ~ 	~~ 
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8 	n tc~rctcn•s the tclal nl:mb,:r of 

M'N.l:li1~, rIJ)-s (1Cr )'C~lf .11,:'~.Ct1 

icf St~tutr;y Ilr!iJayt sr.9 A~~'lal 

Lcacc unJct lac Ictcvint Aw•ar~°  

~~~~~~~ . 

A (T'(tCCtr.' Iltt tIIC (tCt;t'tY'QC 

'1\`:nlirlr~" 0'111.1 ~t,: ~ttttYJ'1 4iJ~^. 

Irlt,c=chic lhC l;u'~~`ti't CP>"fCt,t 

r.r,ilatry rri{;1• (11ut Tr+~1 /r.i!~-...,'~r;•, 

11it,il~llillct (~`n- \itr`) A!!.•- ~~,, e, 

Ssci, I.ca\'C f'.l~n,r•at .,1••! 4:e•rrrn 

,~ 

0 

1'v~~r,~~'t. 

,G p••:1,,•.ti1~~'
~ 4J  ~~ 

}~ ~ 

~g\/tl.~(1 SGItC:~`+L.'_ '~'C.I'~S~f) 1~' 	~>CCCk ~~1~•,-<1(/t~:;:~!!t. S,~'FZL•12~:;. ' 

e'..1  \ICt t.' ►  lrtl!1 111 '';il ~'~t'..1.ti,~ 	.'P L C t11 't ,Irl,lll.lt~lr• lrtl~ir (~1 	.'Pt /\\. 'r•Il!l:.tt'.{ ftlrrrin dt 	  ([11ti1, 

~( pft )• J~a~: ('1 ttalitl 1.1 I t 'C ~t!r'•Ju!C it SI"; r„Ilr'.Ihle to t'r' 7tr~!,•I.^r'; Ir•. 	.f nr 1( I~If'fC It ,lliy th,ln r~C 111 I!t^_ r1t~ 

R.,ttac{ Itl 1'.^ P1!,r••,'itl, ~ r\•i\;~cil 11 c ~J-,t^ tt'.r•~ .11•m't• ,u~d :'<< !,tj,I tlrJ 1', ! '; r !`•'~, t!Il•  1•ra~l•rrr 1.!'111 (1) :.lt• r ar;1 

0••{'11 1'^In t!,  atti rl'd ( 1'141  11 !11.11 r \'r'1~ •t',"it .'.!lrr.11lt`111, 	•i` i~• tl (l,t' ~.+ 1•.1' ,1'nl r.1trS :I.la 11 Ilt IItC Sf Ilr.1 :{^ Sl.lrflll!tC.l 

~~ t1tC Tt'll~!~`N'f tlt.11l i~r ,tltrrr' .1it111!t ?!.!^ ((, 1,1i (P11Jtlf at l'ii' /,Il~tl'.trtl ? 	.. tl S I``.IC, 	Ci ( t̀.) W!,1NIt .l t{'j'•1',SC 

Crhec'r,i~ en~.l(+!cic•1 by I,tu1 fn illp t.,r„r cl r^rt, • 

1 1 	•( -~ ~.` i! 	} 	1, t '!'tt''Illtil' 
_ 

~,) { ,,~ 	,,. ~^1 	1'i~, 

!•'j l Itl• 	~ 	•~ 	1 t r. 'i;./.1,? 

1 

 r ~ 1'.._I. - 	_ _.—_ — --- 
	

~r{t, 1"1~11~R\® 

a 	Cllsslficatlo~ c1 L~br`I,r f 1•.Imbcr 

~ 
2 	°T1t1: c1 Aa ird 

, 
Q, T.A. 	(~r 't•: ) 

~ 	l~~cl;ly A~•ar'! 1;'if;c 

° 
~b•~~ 	I 	152°4O. 

, 
~ 	~Yera 	('.iyltictlt 	u1 	P,n,^.;,11 	Icat^ 

y Y ti 
+ 	®Q  ,p 	̀~ of 	1ir.c4 idlld 

n 
c.•Va t:' 

G 	1•r!1,1,~ In~•'1ny 

~ 
a'~ ~J 	r, 

~ EU~/  
, 

-2~° 1~. 

7 	e•,i•-t~- .al, 	l;ncs 	4, :> 	~ ^d 6 
.! 

~ 	>✓9~a40 Vf  (~~-•~(J 

R 	a;-. ~1y 	p, it ••.J;lt rr! 	(,,,;arts 	,..; 
q 

4 	{'., ~ 11.11 T., x 

~ ~; liter 7 anJ 8 

~ 	• 

3-ZS ~r01~ 

;~~ ~ ~ 	 ~.~.2 

a~ 	t,; ••rt'rr's Cctr~.cnc.,tl•~n 	,~ 
r~ %1 11^e 7 	

~•~,~~, 

l <•lal r ! lirt^s 7, H,'1 a'~J i'I 9 13.71 	196 • Sv >v/ 
I 

ei~lt.ri'1~1),.: Tfl'~r''X ,?'; r~r~fjtlr'fr Ifl ~Iltr.(• ).tt)':r. ~/!~~ ~ 11 ~Gf ,C1P.L1:;C ~~ 	]". ~~ 'rC .— 

~t• ilc' 	firs' !1 	Ytlr~r';!. ;1.. 	.I. r. f- 	1'r).' 	11 1"~}',II•Irl~' 	1 )1'Ir~' r 	t!lf~ 	llr'rl!1111~ 
	1  t 	 . 

I ('''~•r^Ilirll~'~ll :•"r'. 
j,.r.,r. ('r

•.
- i • r ~.rlit~i „  j(1 '~•;1111r` ~ r  t'1'!f"f~ 

1 Ilrlr'i: 	r~~ 	1••l (:r'r" I •1 1 '. 	tt :( '•! • i '? • 1'll 1 1 r1 I t;`r'• 	rr t .11' 1' 	1 11111 

ttr>Ilr.r 	iltl l l cl i;l'; 	(1 ~ f . 	1 . ~) . 

22033R RTI Documents - Page 10

RTI
 R

el
ea

se



then line 7 

shall not br~omplctcd 

in rupect• of the rcicvarn 

allawancc '' ° 

4.50 5, 	iJcckty'`lul::-Stc:cy Buildins 
Allowance 

5I, 	Sub-Total, being tt:e addition of 
L;ncs a, s, s. 

70.40 	.l 

~,; 
(J) P.lr t_:onJlt:or.ln,{ (rt~tiation 

Claufflcation of L~bota D. Sheet h:etal Worku 
(]st Clasa )(Atz Conditioning 

Indtutr y) 

6,90 wccltly Award Wagc 

80.63 ✓ 
e 

, 	Sub-Total belnb t?'t addition of Lines 

?, 8, ar.d 9 

712, 	Pay Roll Tax ;'o of Itnca 10 and 11 '~~j~,S[r, /̀  2.8~ 
a 

1.53 13, t~oeker't Compensation ~~ of lir.c 10 ~'9Ft! 

a4.9g 
14, Loaded Wcckly ~. age being the 

addttlon of lines lU, ]1, 12 and 13 

~ o 7~i X (t.alr~r fscvx) 

Y (: -'c::1 I !ace ~ ~ -- 

~i ~ A 
~. U~C~ ~p,w, l") 

~? 
	 ll ~~~ 

„~~~` 9  

1E~9,72 ,'F Fla a set f«th In thlt Schcdulc ace rte rata a~ i~IlcaLle to the relevant ANardt stated therein at 	 (C) e) 

any 1:watd ttatcd In the 5eticdule i; rx~t ar~tica!~1¢ to t1~c TenJerrt 's tr:ndet or if there IS any change to the 
ttatcd In the Scnedu;e between ti.. d:.r~ stated ahvvc acd ehc AdJustcd Tendct 17ate, thoTtndcret :lull (1) sleet 
bush Item to aflcr.rd (and tniti„1 _v!ty ;urh alrcratlnn), to that tl~e ANardt and rater stated in tLc Schcdulc 
r~lttcd by the Tenderer shalt he tt.c.c a~ i,licabl,; io hu tender at the ~1dJustcd Ttndcr Datc; or (2)subrnit a 

®cpatatc Schcdulc cornplctcd by hint to tl.c; same effect, 	 •,.~~ 	 • 

t 	 r 

2. 	Tltic of Award 	 ~ 	1~ictal Indtuuia 
Award (Fcdenl) 

®. 
3', 	Wcckly Air Conditioning Allowance 

B. 	Ex~a p3yr:.cnt of Annual Leave 

~ 	
a 

5
2

6  % of Linc 7 

b0, 23 x line 7 and 8 
260 o  n 

. ~ Sick.Lesvc,..Annu~l Leave and 

Stati:tDty lidllday Lozding 
' 	o 

9. 	n 

~1, tJeehly Faru Allowance ~ 

.,+ a teFesents the prxccrtage 

-.—_,_loading' on'p.~y for Annw1 

. Leave, 

b represetui the number of 

weeks Annual Leave per year. 

'c ~ n eepresenu ttie total ❑ um!~cc 

of working days pet year allowc~ 

for statutory holidays, a-n::a1 

leave and sic!C leave ecrtlt!cmcr. 
under the relevant Award, 

,~ 

A>.aterlats index  as defined In Sub Ci  ~::•~ '~ fbv(i)of Cleu~c  5,49  shall be 

Th.: Grou(, Index Nun~,bct for 5rlsbanu ur.Jc: th.e hca~J~nE '..tccharlcal 

5ctvlc~s Con:puncns" in Tahlc 3, ^::: c lu~cx o; t`taicru>r used an ©ulldings 
mthet tl~sn ltou:e 13u11C'.ng (rcf.'J, 6) 

~,~~; r~j~~'~~  ~. 

~, 	Weekly Hotus 	 ~ 	 40 tf the Wcckly Award wage 
already has allowed for the 
factors Ln lines S and 6 ~. 

1 	 

22033R RTI Documents - Page 11

RTI
 R

el
ea

se



•~, ;( Award 

i~ 
S 

S:;eaC ~ :.ei allcti:.d 1'Jr lt:e 

fae::,:s L.::r.es S a:v~ 6 

i 

t 

~•~~J 

;%~~•'~0 
:....... 4, 5. c. 

m~ 

	~: !r t' Ljrr "~ 

	

i 

;.:'rT•a!a1 '^e:" tc:a ad~it:on ..! L:r..s 

~, wad s 

t;eC.ly fa:e< A1lo•~ra^ec 

. ,,'~ ~.c:'. : g~rYV o; 1:r:~• 1C zr.' 11 

:. r  o ~ ~ 

r~~r .d, ~ 	. r ',;^y_ ~ 	t ~ 	r' 	 'S 1~ ~..^_, p: if t~'.f[c sS J%'~ C~l "^1~ iPr ttC 
~~„ ti"- 	~ 	

, 1 
	.~rf, 	.,:~'...`, •]a. ,y.,_i' 	._ 	.•C:1~(.f I)n! 	...i4:.~~::Cr ;t..5~t(1•. ::'fir 

a ~pL:'.:' 	11 . . 	'! 	'~ ',1'. 1 :'.,.. 	): 	, '!' n•a arc'S~A~'..~ :d`~t SLdfCr~ ;:1 :: C J..~.G141c 

1-•C( ''.3ji r'..1. 
	" ~ 
	

1:. .1~~.. ~. 	~!;. ,..~.,. 	]: t~ _ AIj;LL:ll'~i'1CG..Cr 1~1t1a~ 	O: ~y~ 	p
.. .`i• a 

;i 	. 	 . ~ 

4t> •  

:.:. `3 

.::e~h nr: a:: t; ~ r,e 

-~ 	
• e;y Al.• Co :^_it:nni^t' A1`~a.=r.ce ;m  

x li ;~ 	anu i3 
:.~~~ ® a 

sip:: 4,e~:'~..•....~~t t,~.z~'c ~-,~ 
;~ l: 	may Lo~''!il~ .......; Y 	_ .. 	"'  

t"SCR 1;.:.. i 

is :es~ec: ~f :r,~ :e:evant 

a:iilwz~ce 

/

.̂a:=• .. ='' ~y t~, r.:,:. gal 

L.G 3 ~I e . 

b cc^~:re._s t`:e r.::r'."_ter of 

weefs Ap...~rl !.ca. txr year. 

ti n cc::e=ens :`.e :atal nam'_'cr 
of •po:~iac ~-~ys der ycar allotted 

fW. s:a:,. ,. 	.wii~~als, t: zaat 

leave s-.®;: 

urdc: t~:e :e:cvao: P.ward. 

I  

I 
l 

,~ .7 J=:~: 

t 

..., 	s 	rti),1 h,; 
m' ...._.. ...P 	' 

Y
om .... ~._ . ,. o.e^._.------- . ___' 	

~ 4 

~ 	.,~. 	.. 	in T 	:' 	is '~ . r' 	.:r.:,~L' tt:c•.! e.~ !.'~'ll~aioas 
~.er'. 	... ~'.i.i,fk::' 	 A~1~C ~. 	.. 

.::•e: t:.t^ Y.o's: C,~tt~:^9 ;cef.7. E) 

P ) 
.~ 	(l ,ill .:r (a: r^f  ~ 	- 	.~ ,•. 
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Iii 

F:!.;!' /''1) 1'rJ.l rr)!r~',!'!  t' 	- (!•'t <' It \.!:!C.~i  r1:I,1;CTP,I'"!,L) , 

(i;) E'nt•i'.~r:ir~t i r,.•a:1. I~~sr)111t:cn 

   

I 

' Ti:C tlalCf x@t f!`C~1 in 11115 .Sr hidniC are tJ'r ra!C5 ai+~ !Ifd!•iC t,~ t'if Ii Ic \',1nt ~WAr.dt SlelCll lhfrChl it 	  (tl,lll'), 

I( nny Awarrl 1111•'1! in the Sc1,rJn1C It not ap;llif.lhlc to tl+c 7'rm!~tcr's tcnacr ~~r if thrrc (: any rh,v,};c in the rates 

bintrd itt rile Scl;+•1l~,Ic ~rt\••fcn the dntc 'ttatrd al`n\r .\,'.1 t1~r hJJnst~ J,Tcndcr hate, the Trnd~rcr shall (I) alter any 

sucl, (tern in alfrr~r~ a (anJ Initi.\1 e\•~~r}' such alreraU^;;), s,s th.\t the Awardc and rates silted in the Srheduie auhn,ittrd 

b~ t:1c. 'Fem!rr~r s;,,11 ~^ tllr^ al,;~llc.11•!r to Ills trn~cr at the /,dJuctrd 'I'cndrt i)atc; or (2) suhn,It a sfraratC 

Schedule cons~!ctcv' t•y hitn to the sank c(fcct, 

! 	Clasaf(icaticn cf Labour Pl:,r;~r 

r 	°!'Itic of 1t,ward 	~ 9, °T, A, 	(State) 

~ 	~ 	k'eekly iln;lts 	~ t 	,~ 
~'~ 

4 	1J.r.ckly Aw'ar~! ti'aac -sr, 	~~ 

5 	Extra payment c( Annual Lcavc 

~ 
	a x b 	~, of 	ltne 4 

52 

6 	Holiday l.nadin~ 

n ' 
~ e ~;~ ~ 	 x 	11ncs 9 and 'i 

2G0-n 

7 	Sub-tow 1, lines 4,S and 6 
.( 

~
as

4~ 

R. 	Weekly Alt~•wanre for Fares And 

Trxvr.lilnl; Timc ~' ^! i 

9 	Pay'R~il Tax 	~,~ ~1,. 

r'~ of Uncs 7 and 9 	~ W  z e  ;~ 	.. 

1U 	Wotkcr's Cam~nsati,on 	, 
?.86 ~~ o! llnc 7 	f=  ~ 	?. ~ 6 

~1 	l.ri?Jr,d dlrckly HJay,c m 

(`oral of lines 7, R,? and 1n .:~~.^~ ,! 

(J 	n icprctcnrz the total r~um?:cr of 

wrr,kinr; da)~ ~cr yrar All«wed 

for Statutory ilulida}rc and Ann+gal 

Lcavc under the relevant Award, 

~ 	a rrprescnts the (+crccnt.9Fc 

"loading" on pay for Annual Leave, 

b rcprc~cnts the nunlMr of a•ccks 

Annual Lcavc I,cr ycAr, 

• Weekly AwatJ ~:'a );c rneana tltc 

oni(nary wal;c plus Tonl A111~~.1ncc, 

llisahUities (nn -site) Ali, rw.~iv•c, 
Sick LcAvc I'ay,r.cnt .v,d k'cctcrn 

Allowant:c, As appllcahlc, 

tdntrr'S<~1~._.7nc3~x_.~_.rlc~fin.r~c3_in. `;ul•, _C ) n !).t~n__~~I'~.,~~t•.~b£,C~.ause 2~ s~e~..l..~ie.0~ 
`T~ht~ ~r~u~~ 1nd~x ►Jun,L)~r for iiri.~'I,-one uncl~r. the hertcl~t~g 

"h1~~~lta~tienl ~nt'vicrs C'crrn~c-)ncnf`~;" in 'C.71)ln 3, Price 
11►rl~x ~f t'~ ►:~'rin):, u~,~'ll in 1'1!i1~ii ► I~i^, 

Itr)tsr;c 	hu i I rl i rt'.1 	
(r~' f~,~rj~, ~,'~ ~ .. , .... 

	.... 	. 

Si~rtatZu'a of Te:r:c'_~~r•.r 

t ', , 	,! 	.~ 	- 
	~~ 	r ~ 	....~.~.,'...::. ~...'.:...~''~ir 
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~z. 
i :~ 

i 

a1 	 ""► ~ 	Cne hc3.~:~ 
~ ~ 	,1 	~:._.. CCIl~!'e ..;G .'1 `,.. -,1:a Cam" d ~ L•C:`C~~:ziC 	r. a 

i:t 	FiLi• 	1 ~ 'i 	t I 	 !' 	~ 	d 
. 	

~~ L_{~•}feC11: "' T~:::"1-~f.j...m r~le~:e '~'..~:1~9 	iln 

G• 	
,, p, l 	~.',:...' C. 	~ r~,  •.1,-.•"?1:.~1.;^,lS:'.C'C 1; ::~atiQl~:'t:bY"~C;~!. 7„ 	~ 

.:.": G~~._ 	'r- 	 .,` 	~. 4  ~ T~;(~u:'~:'iE8 i.Y:nL'~ (;c!der~l). ~ 	• 

	

_.i ~,~ _ 1 	,~ • i~ c; a.id ,'al ~ ire Feav~: a~•{:r_;. '~i:e r •~Fre.;;e 
ate:.: ~:.0 ~:.M3:i u: .. ~ '-^ ..i _ C`. i•..TF 	:~ .dC e ~LL~..~ll. SVCrt;c:C:: :J -̂1.0 :~.`.:~~L•Y°  

(✓ 	. 	 C 	~ 	
r7 .::~:::'~ lyE":~f;9,,! ~'<i.'~:

a 	~• 	r:• 	~t~4. 	~ :i:~' 	f ~ 4: I" 'a~ / Cis 	t  @t ..Cti:_ '~~i1~Y".1C~.~C 

.® 

~e?,;, •7 	rn ,l 	,c ,. ,-p ]•G Cc:~.CU1,1;:5  (~ .̀11ti Y. }1,C ~'v~ltl̂ .~ 
~,'~~_•%;~`E' -~:. ... .. _.._j/ Ica 	

/ 	
~
/
~~L~~ ,.C1vr 

~ °R.7~ 1 
dJC. G.C,t:Ci •~Id~;_~J ~•^.-~ e.eme:io :;"1'..+,_ yr SgPe ( i X 1 

:~oa as .sec}:.mod• ;~=,~e k:. ,:y. 

.. 	 ~;,vr'~e: 

     

r~y~ 

     

~" 	
~353~~~ '~~~ru 

      

~~ 

a353a~3' 
. ~ ~ _ .-~R~.,~3 	~::lera~c Loaded ~~~e.~.ly '.`~~r—e) 

/~~~'~~ 

F1:tuee ~i~e ~.d  Fail calcu'at®ons ~~ould therefore be~ calculated en 

a},; 3 foz~~ula. 	 ~ q 

~~' ~~ 

P. 7. B?.< Iil, 
s,~L~s~~~r c~u„T.,, a!J7 

Se.~Pc;~r:~ qr ~32~! 
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[~LCC1C  7 	.. 	TtOYAL  [31tLST"3;1N1~  T{OS[~IT,1C,e 

PROGR~1~1~tE OT' WORKt ~ 

The provisions regarding Programme of Worlc 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 t.lre work~and shall provide therefrom a 
computer print®out which contains time, sequences  critical 
path and any other information necessary to provide a fully 
detailed critical path programme for completion of the works 
within the Contract 'Time. 	 ~ 

The programme shall pro~~ide necessary tunas for decision making 
and appro~~rrls Lo be obtained and shall in all respects be a 	/ 
realistic working document. 

Tt~e Contractor shall work to the programme and secure that 
all Suh-Contractors and Suppliers do likewise. 

'I'Tre. programme shall be available to all concerned in the 
administration and execution of the ~;orlcs of the contract. 

linen required and so directed by the Architects, which is 
anticipated to be approximately monthly intervals, the 
Contractor shall prepare al.l necessary dsta and ha~~e the 
programme re~rtrn by Cornputer and up-dated to the current 
situation. Any ravision of progra~n~na resulting shall be 
given effect to at once. 

Applicat9nns for extensions of Lime under Clause 3~  of the 
f,eneral Condit io;~s of Contract (and amandnents thereto) strall 
be sr.rpported by dsta based on the current network analysis 
and computer print®out which demonstrate how the contract 
completionz date is affected. 

A Provisional Amount of ~'i2,500.00 shall be provided to meet 
the cost of computer services required in the provision of 
the programme and subsequent r"rp-dating as directed. 

13.. 
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11L11(yh ~ ROYAL 11it I `~It.1\l IIU~I'T'I':\L: 

~ la 

    

Tl~tsv rOR ~O~I~I,r~:~rr~)v n~~n  n:v~t1(,I~~~ r~rlt ~rLnY: 

'I'ims for Completion end Unm;zFr~:s for De Lay as set o:at in 
Clause A.~ of tlie: ;;pecif'icatio;~ and Clauses 3~ and ~7  of the 
Gene;r~al Conditions a ~d also in the Appendix to the Conditions 
shall be variFd as hereinafter set oat and in the event of 
cont~lictin; pr~vi.sions, this document steal] prevail. 

Limits to sums exl~cnded in given tune periods are now withdrawn. 

Dates fol~ l'rogressi_ve Completio~l and handover shall be as set 
Drat in Variatio:i Order ?0.42 (issued 4th l,ebruary 19;`6) and are 
as fo.11ows:~ 

i~ `30th_June z  1~; ~ 
fart Lower Ground Floor (including Reception and 
P.:A.B.X.~ .A (part onl}- ~, B, C, E,F,G,I-[,I,J,K,~;,O: 

ii~ '30r1i ~e~temher~  1~)~~: 

Balance Lower Ground Floor, :\ (h.~lance~, D,L,>i; 

iii) '31st_  ~I;_zrcl~r L _1~)~_ 
Renovations to ['•lo~l: ;. 

Liquidated Dam~rgr•s for failure to complete the parts of the 
t o;rtract by t ► ,~ ~1_re dates a~ S~~r oat above s~iall be as follows:® 

	

i) 	3Urh lone, l ~i- 	 ;* ; , 000 .Oi) 

~' , 500.00 

	

i ~ i ) 	31st 	~1,1r~~'i, 	l~)_ ,-s 	 ;U:~ . 0') 

T;t e3clt ~,~ir,~ ,  lrr~ ,•u~•rnt~ 	~rrr~1 ar•t~ 1'r>r e-r~~h we~t~k or• i~,lr~t 
~;rFreol' unf it tfrr t.'lic>le of E~, r rlr p~r1~~~t <~f the Contract is 
completed. 
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I3LC)CK '~ 	< . 	ft(lY~1l. lilt l `~11,1Nh: Ilrt`~I'7TAl, 

EXT[?NSlt)N  (t1~  TI?lf?: 

The provisions relating to Extension of Timc as set out in Clause 3S 
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.1.'.C. Edition 1 
Conditions of Contract shall apply and shall override the 
original Conditions in the event of conflict:- 

34.0 PROGRESS .-1~D ShSPEtiSION OF TIIE ~yORhS 

34.1 Rate of Progress 

3-f ' Swpension by .\rchitzct 

V/here the suspension of the works or any part of the works becomes necessar/ — 

(a) 
	

becausa of an act, default or omission o! — 

(i) the Principal or an employee or prcfessional consultant or a; 	of the Pri.^.c:pa!, or 

(ii) the Centractor or an emp:oyee or agent of the Contractor; or 

(iii) a subcontractor or an emp~oyee or agent of that subcontractor, or 

(b) 	for the prct::::on or safety cf — 

1t) 
	

the ?^:~.~yOeS CC 3gen:) of the C ~^,traitor or of a rubton!r3:t:r Ot tCe ?C"f.l:'/?es. p: i~?Si:~^.~, 

COr:SUa3ntS Or dyentS Of the rt.^.Ct~Jdl cr any ot!:er person :or:cef^e~ :,.:n? per~~rma :~e cf :,.-

'NOfki or any part of the wo;ki; cr 

(ii) Lei ,_' C:!2:Uted v+OCk Or d..^.y part of ;!:e execute' work, or 

(iii) the pu~L~ or any property, 

the Architect may order the Contractor to suspend the progress of ate woks er a:,y part of the works speciF.?i 
in the order for such tir:',e or ttmes as the Arch::e: t may thank fit. 

3-l..l Suspension h~ Contractor 

Should the Contractor wish to suspend the pr~gre,s of the works or any part of the works he shalt in wasting 
notrfy the Architect and ?xplain the reasons for the suspension. The Archaect shall thereupon, if he thinks it 
necessary or reasonable so to do, grant permission for a suspension of the works ar any part of the works for 
such time or times as he may think fit. 

3-6.-f R~contmencentent of Mork 

The Architect shall, when the reason for any suspension no longer e:cists, direct the Contractor to recemme ace 
work on the v+orks or on the relevant part of the works and the Contractor shall comply with the direction 
promptly. 

34.5 Co,t of Suspension 

/~ The ?xtra cost, if ar.y, of completing the„,works incurred by the Contractor by reason of any susp?nsion under 
subclause 34.2 or subcla~:se 34,5 shall be borne and paid for by the Contractor provided however that tf the 
suspension is due to an act, default or omasran of the Principal or an ?mployee, professional consultant or 

agent of the Principal the contractor shall b? entitled to payment of the amount of any extra cost of comp!?t;n ~ 

the works incurred by hem that is attnbutab!e to such an act, default or omission. 

.14.6 Effect of Su~prnsiun 

The suspenston of the prc~,r?ss of the works or any part of the works under this clause shall not affect the 
ob!ry loon of the Contr.r:roe to complete the works within than panai or by tha date stated to the Appendix 
her~t.~ vrl!h rv(are;::c try subcla.:se 35 2 or vnth:n ar;y extended ume allowed by the Atchite.;t pursuant to 
sul:~ :.ru .e ~S ~, 

tC 

1 
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