Pioneer Cottage Buderir

Conservation ManagemeRtan

ForBWMCA
June2019

Appendices

AUSTRAL AN
\I\ /Sunshine Coast. HERITAGE

COUNCIL SPECILES




Australian Heritage Specialists Pty Ltd
Contact details are:
Benjamin Gall
Director
ABN: 51 605 153 419
48/231 North Quay, Brisbane QLD 4000
Tel: (07) 3221 0000

Email:lben@ahspecialists.com.au

Copyright © 2019
Document Verification
Project BUDERIM Pioneer Cottage
Project Number 19034
Document Title Conservation Maagement Plan for Buderim Pioneer Cottage
File Location Projectd19034BUDERIMReporting
Client Sunshine Coast Council
Version history
Revision Date Nature of revision Prepared by Authorised by
00 20/06/2019 | Draft report for client review MB, AA BG
01 30/06/2019 | Report for issue - BG
02 20/08/2019 | Updates from client comments - BG

AUSTRALIAN

30163 Conservation Management PlgRioneer Cottage Buderi il

SPECIALISTS



mailto:ben@ahspecialists.com.au

Y o] 0= o [T =SSP 71

Appendix A Best Practice MethodologyThe Australian ICOMOS Bu@harter2013........... 71
Appendix B; QHR Boundary MapPioneerCottage Buderim...............ccccoooiiiiiiiiiiiiccccnnns 72
Appendix @ QHR Heritage CitationPioneerCottageBuderim.............cccvvvveeeiviiiinieneeeennnns 73
Appendix D New Finds Procedure to ManagechaeologicaPotential...........ccccevvvveereennnnn. 74
Appendix EMaintenance and Repair Guidelines (OE8hnicaNote)...........cccvvvvvvvveeeeeeneen. 75
Appendix FERoof Guidelines (DHBchNICaNOLE)...........coooiiiiiiiii e 76
Appendix G;Painting Maintenance Guidelines (DEEShnicaNote)...........cccccvviiviieeeeernnnnes 77
Appendix H; Surface Preparation Guidelines (OEShnicaNote)..........ccccooviviiiiieeeinniinnees 78
Appendix ki BHS Strategielan2018............uuuuuiiiiiiiiiieiieeeiieeeee e 79
Appendix & Buderm Pioneer Cottage Interpretatiddlan2018...............cccccccvvvvivvvervnnennnnee. 80
Appendix K; Buderim Pioner Cottage Preservation Needs AssessmiationPlan............... 81
Appendix Lg BHS Cleaning and HousekeeRadicy (Draft)..........cccccoovvciviiieeeinniiiiiieeeeene 82
Appendix M¢ BHS Disaster Preparedn@dan2019...........ccccovviiieiiiiiieiiiine e 83
Appendix N; BHS Health and SafeBlan2019.............cccooiiiiieeerrreer e 84
AppendixO ¢ BHSSubfloor and Roof CayiCondition REPOLL..........cooiiiiiiiiiiiiiiiiiiieeeeend 85

AUSTRALIAN

] Conservation Management PlgriPioneer Cottage Buderil 1

SPECIALISTS




Appendices

AppendixA ¢ Best Practice Methodology The Australian ICOMOS Burra Charter 2013

This CMP was prepared in accordance with the principles expressed Augtialia ICOMOS Burra

Charter, 2013Burra Chartex. TheBurra Charterunderpins all cultural heritage managent and
a0FGdzi2NE NB3IdzAE FGA2y Ay 1dzZa0NF fAF®D Ly LI NIAOdZ |1
provide advice, make decisions about, or undertake works to places of cultural significahmbngc

26y SNBI YI Yyl 3SNBurd Gh&teyO deadid® RIAG YRS T VY Sa O2y aSNBF ()
f221Ay3 FTFAEGSNI I LI} OS &2 | BurdiGhartétBriicle ALy). Mosta Odzt
importantly,

TheBurra Charteadvocates a cauti@iapproach to change: do as much as necessargreo
for the place and to make it usable, but otherwise change it as little as possible so that its
cultural significance is retaine8(rra Charterl).

Thisapproachrepresentghe paramountphilosophyguidingculturalheritagemanagementind,along
with the definition of conservation, provides the simplest explanation for managing a hepitacge

TheBurra Charteralso provides a clear and precise process thateggiitie conservation of a place,
whichis represented in the figure below. This CMP is the product of sté&parid steps & are the
responsibility of the manger(s) of the place, with the assistance of qualified heritage practitioners.

A full copy ofT heAustralian ICOMOS Burra Charter 2@l 8ttached
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Appendix B¢ QHR Boundary Map Pioneer Cottage Buderim
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Appendix G; QHR Heritage Citatiog Pioneer Cottage Buderim

AUSTRALIAN

2K  Conservation Management PlaBuderim Pioneer Cottag

GPECIALISTS




7/18/2019 Pioneer Cottage Buderim | Environment, land and water | Queensland Government

Queensland
Government

Queensland Government home > For Queenslanders > Environment, land and water > Land, housing and property >
Heritage places > Queensland Heritage Register > Search the register >Pioneer Cottage Buderim

Pioneer Cottage Buderim

+ Place ID: 600688
+ 5 Ballinger Crescent, Buderim

General

More image s é

Also known as
JK Burnett (and family) residence
Classification
State Heritage
Register status
Entered
Date entered
21 October 1992
Type
Farmingd agriculture/dairying/grazing/horticulture: Farm
Themes
2.4 Exploiting, utilising and transforming the land: Agricultural activities
6.4 Building settlements, towns, cities and dwellings: Dwellings
Construction period
1882, Pioneer Cottage Buderim (1882c - 1882c)
Historical period

https://apps.des.qld.gov.au/heritage-register/detail/?id=600688 1/8


https://www.qld.gov.au/
https://www.qld.gov.au/queenslanders/
https://www.qld.gov.au/environment/
https://www.qld.gov.au/environment/land/
https://www.qld.gov.au/environment/land/heritage/
https://www.qld.gov.au/environment/land/heritage/register/
https://apps.des.qld.gov.au/heritage-register/
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1870si 1890s Late 19th century

Location

Address
5 Ballinger Crescent, Buderim

Sunshine Coast Regional Council
Coordinates

-26.68686033, 153.05111955

Map

Street view

Photography is provided by Google Street View and may include third-party images. Images
show the vicinity of the heritage place which may not be visible.

Request a boundary map

A printable boundary map report can be emailed to you.

Email

https://apps.des.qld.gov.au/heritage-register/detail/?id=600688 2/8


https://cbks0.googleapis.com/cbk?output=report&cb_client=apiv3&v=4&gl=AU&panoid=Jk0ZqCU6ly9CcD3mOrJGAA&cbp=1%2C73.371%2C%2C0%2C-10&hl=en-US
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*

Significance

Criterion A
The placeisimportant i n demonstrating the evolution or patt

Pioneer Cottage, the former JK Burnett home erected ¢1882-83, is important in demonstrating
the early development of Buderim Mountain as an agricultural settlement, in particular the early
success of sugar growing and sugar milling in the district.

Criterion B
The place demonstrates rare, uncommon or endanger e

It is one of the oldest surviving residences on the plateau, remains substantially intact, and
demonstrates the principal characteristics of an early 1880s farmhouse built of local timbers no
longer generally available.

Criterion D
The placeisimportantin demonstrating the principal characteristics of a particular class of cultural places.

It is one of the oldest surviving residences on the plateau, remains substantially intact, and
demonstrates the principal characteristics of an early 1880s farmhouse built of local timbers no
longer generallyavailable.

Criterion E
The place is important because of its aesthetic significance.

The rustic materials and simple form and plan have an aesthetic quality valued by the community.

Criterion G

The place has a strong or special association with a particular community or cultural group for social,
cultural or spiritual reasons.

The place has a special association for the Buderim community, as evidenced by their acquisition
of the property for museum purposes in the mid-1960s.

Criterion H

The place has a special association with the life or work of a particular person, group or organisation of
importanceinQu e e n s lhistorg 6 s

Pioneer Cottageissignificantforits close association with one ofthe early families of Buderim
Mountain, the JK Burnetts, and forits close association with the work of the Buderim Historical

https://apps.des.qld.gov.au/heritage-register/detail/?id=600688 3/8
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Society.

History

The residence now known as Pioneer Cottage Buderim was erected probably in the early 1880s
for Buderim Mountain settlers John Kerle Burnett, his wife Ann North and family. It remains one
of the oldest surviving sawn-timber houses on the plateau, and currently functions as a house
museum and headquarters of the Buderim Historical Society.

JK Burnett was the eldest son of schoolteacher John Burnett and his wife Jane Kerle, who with
their 9 children emigrated to Queensland from Somerset, England, in 1866. They were
accompanied on the voyage by Ann North, whom JK Burnett married in 1867. The Burnett family
took up land at Burpengary. Several of the sons gained experience in the sugar mills around
Caboolture and in the Tingalpa-Ormiston district, and became closely connected with the
development of both the sugar and timber industries in post-Separation Queensland - on the
north coast at Buderim Mountain, and at Wellington Point southeast of Brisbane.

From the early 1860s, Buderim Mountain had been extensively logged, principally for the fine
stands of red cedar and white beech, which was shipped to Brisbane via William Pettigrew's
wharf on the Mooloolah River. In 1870 the plateau was opened for selection. Many of the first
selections were taken up purely for their timber resources [eg Pettigrew's and Grigor's
selections], and early agriculturalists made an income from timber while clearing the land. By the
mid-1870s, sugar cane was grown extensively in the area, with planters utilising South Sea
Islander labour. Buderim Mountain sugar planters John Fielding and his son-in-law Joseph
Chapman Dixon, established the mountain's first sugar mill in October 1876. At that time John
Kerle Burnett and his brother Harry moved from Burpengary to Buderim to take up work at
Fielding and Dixon's mill. JK Burnett's wife and young family arrived a few weeks later. Initially
they resided in Thomas Ridley's house - most likely the small slab house which Ridley had erected
on his selection [portion 45, parish of Mooloolah] by July 1874.

InNovember 1878, John Kerle Burnett purchased portion 49, parish of Mooloolah, for£15,
obtaining the deed of grantin March 1879. The block was part of an earlier forfeited 40 acre
selection, halfofwhich [20 acres] had beenreserved for school purposesin 1877, andthe
remaining20acressoldtoBurnett. ltwascentrallylocated, adjacenttothe schoolreserve,and
atthe intersection oftwo principal roads [now Main Streetand Ballinger Road]. On partofthis
land Burnett built his family home [the present Pioneer Cottage], probably c1882/83. Inthe
Caboolture Divisional Board Valuation Registersof 1881 and 1882, portion49isrecordedas
unimproved. There does notappearto be arecord for 1883, butby 1884 the property was
improved withasawn house and stables - likelytoreferto Pioneer Cottage. Earlyin 1882 JK
Burnettraisedamortgage of £100 onthe property, which may have beenassociated withthe
construction of the house.

The house wasbuiltoflocal timbers -tallowwood (eucalyptus microcorys) for floor bearers,
white beech (Gmelina leichhardtii) for floors, walls, and ceilings and red cedar (Toona australis)
forjoinery -thoughtto have beenfelled onthe property oracquired from nearby, and pit-sawn

https://apps.des.qld.gov.au/heritage-register/detail/?id=600688 4/8
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and handcrafted to make boards. Bricks for steps and a fireplace were hand-made, probably from
local clay. The core initially comprised a central hallway and 4 rooms - front parlour, front
bedroom, rear dining room and rear bedroom. The latter was partitioned into two bedrooms at a
some stage - some Burnett descendants believe it was always partitioned. A short time later two
attic bedrooms were added. Early photographs of the house show external walls of deep boards
and exposed timber stud framing, encircled by verandahs and resting on low stumps. The high-
pitched shingled roof had a short ridge, and the verandah roofs, also shingled, were supported on
plain chamfered timber posts. Glass and timber-panelled french doors opened onto the
verandahs from all rooms. The first front steps were of timber, but had been replaced by 1907
with masonry steps. Between early 1907 and mid-1909, the verandah roofs were replaced with
corrugated galvanised iron; later the whole roof was clad with iron. An external oven and
chimney is shown in the earliest photograph, dated c1880, but later a detached kitchen wing was
built.

In 1880 a second sugar mill - The Buderim Mountain Sugar Company Mill - was established by
local growers, with financial backing from James Campbell and Sons. By 1884, JK Burnett had
left his employment with Dixon and Fielding to take up the management of the Company mill,
with his brother Ernest employed as sugar boiler. The mill was located below the present post
office, a short distance from JK Burnett's home. At this period there were still only 7 farming
families on Buderim Mountain: Fielding, Dixon, Guy, Caton, Lindsay, Coghill and Ballinger, but
they were able to support two sugar mills. Buderim farmers appear initially to have made a good
return from the Company mill. Between 1881 and 1884, many of the early slab homes were
replaced with sawn-timber houses, and by the late 1880s a small village had developed around
the intersection of the two principal roads on the mountain, with a state school, School of Arts,
general store, blacksmith's shop, 3 or 4 residences, and the Buderim Mountain Sugar Company
Mill. However, from 1885, legislation designed to curtail the employment of South Sea Islanders
on sugar plantations forced most Buderim Mountain sugar planters to turn to alternative crops -
principally bananas, oranges and other fruits. By August 1889 the Buderim Mountain Sugar
Company Mill had closed, and JC Dixon was the only Buderim Mountain farmer still growing
sugar cane on a commercial scale, sustaining his mill until 1896.

JK Burnett left the Company mill in the second half of the 1880s, possibly by 1887, and
established the mountain's first general store, at the corner of Ballinger Road and Main Street.
From 1 March 1892, operation of the Buderim Mountain Post Office passed from mill owner
Joseph Dixon to storekeeper JK Burnett. Burnett also farmed nearby land.

The JK Burnetts were well known in the district and played an active role in their community.
Ann Burnett was widely respected for her skills as a nurse and midwife, and as one of the
principal influences behind the establishment of the Methodist Church on Buderim Mountain. JK
Burnett was a member of the local School of Arts committee. Ann died in 1905, and her husband
remained in the family home until his death in 1921. In his later years he was cared for by his son
Edward Lionel Burnett, a saddler by trade. After his marriage in 1912, Lionel, with his wife Etta
Low and family, continued to live in the Burnett home. Lionel Burnett was also well known in the
district, for many years delivering milk and vegetables daily to the local community.

https://apps.des.qld.gov.au/heritage-register/detail/?id=600688 5/8
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Title to subdivision 2 of portion 49, par Mooloolah, co Canning [19 acres 2 roods containing the
house site] was transferred from John Kerle Burnett to Edward Lionel Burnett in mid-1921, just
prior to JK Burnett's death. The Lionel Burnetts made some alterations to the property: in the
early 1920s the two small bedrooms at the back were converted into one larger bedroom; in the
1930s the detached kitchen was demolished, the two corners of the back verandah were
enclosed, and one of these was furnished as the new kitchen. Etta Burnett died in 1944, and her
husband is understood to have left the place in 1946, renting it to the local postman. Following
Lionel's death in 1950, his former home passed to his daughter Dorothea, who subdivided the
property [Ballinger Crescent was created at this time] and offered it for auction in January 1953.
The house was purchased by Miss Sybil Addison Vise, whose family had lived on Buderim
Mountain since the early 1900s, and who kept the place as a rental property. In 1965 Miss Vise
subdivided the house block yet again, and offered the former Burnett residence, on 22.2 perches,
to the local community. The offer was readily accepted. Title was registered with the trustees of
the Buderim War Memorial Centre [formerly the Buderim School of Arts], and in 1966 the
Buderim Historical Society was formed to care for the place. Local service clubs such as Apex and
Rotary assisted in the community restoration of the old Burnett home, which was opened as an
historical museum by Premier Frank Nicklin on 23 September 1967.

The stumps, verandah posts and verandah flooring were replaced in the 1960s with similar
materials; the earlier corrugated iron also has been replaced.

Description

Pioneer Cottage is located on a small parcel of land in a suburban street in central Buderim, on
the high ridge which forms the spine of the plateau, facing northeast.

It is a modest, single-storeyed, exposed-frame timber building, constructed of pit-sawn and
hand-dressed local beech [floors and wall and ceiling linings], red cedar [joinery], tallowwood
[bearers and wall plates] and hardwoods [wall framing and roof structure], and set on low timber
stumps. It has a steeply pitched roof, with corrugated iron covering the original shingle battens,
and two dormer windows on the southwest side, opening from an attic space. The four-roomed
core is surrounded by verandahs with simple chamfered posts supporting the verandah roofs,
which extend from the main roof at a different pitch. These are unlined, and the early shingle
battens are visible. French doors open from each room onto the verandahs.

The core has a modestly-sized central hallway, from which doors open off to the front parlour on
the right, and the front bedroom and rear dining room on the left. The dining room has a
fireplace, the brick chimney of which, formerly rendered, is now exposed. A narrow staircase
leads from the hallway to two attic bedrooms, preventing any access from the hallway to the rear
bedroom on the right - this is accessed from the rear and north side verandahs. Evidence in the
fabric indicates that this rear bedroom was at some period divided into two rooms, both
accessed from the verandahs. The rear [southwest] verandah has been enclosed with
€1920s/30s weatherboards and timber casement windows, possibly in more than one stage. In
the process, a small room has been created at each end of this verandah.

https://apps.des.qld.gov.au/heritage-register/detail/?id=600688 6/8
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The internal walls are all lined, mostly with wide tongue and groove beech boards with a single
bead. The hallway ceiling is of wide beech boards, but the remaining ceilings are of later, narrow
tongue and groove boards, possibly indicating that the original ceilings were of calico. The attic
rooms are lined throughout with narrow tongue and groove boards. The interior has a number of
finishes: the walls of the main rooms and hallway painted or wall-papered [this appears to be
quire recent]; the attic rooms unpainted; the joinery varnished; and the floors bare.

The house is surrounded by a small garden, most of which is recent planting. The palm stands at
the front entrance may be associated with early planting evident in late19th/early 20th century
photographs. The original service wing has been demolished. There is a slab hut at the rear of the
house, moved to this site after 1965. The street frontage to Ballinger Crescent has a late 20th
century post and rail fence, associated with the renovation of the place as a house museum. In
the north garden is a large iron pan associated with the Fielding-Dixon Sugar Mill.

Image gallery

| Location
QUEEMSLAND
Brisiane
]
Google Map data ©2019 Google

( https://creativecommons.org/licenses/by/4.0/ )
Last updated 20 January 2016

Copyright ( https://www.gld.gov.au/legal/copyright/ )

Disclaimer ( https://www.qld.gov.au/legal/disclaimer/ )
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AUSTRALIAN

HER'TAC?E Archaeo logical Discovery Protocol
SPECIALIS

Procedure For The Discovery Of Archaeological Material

An Archaeological item(s) i
discovered during works

Stop Work!
1. Mark and Protect the Item(s) and the Surroundidgea(s).

Place an exclusion zone around the item(s) aedrtf mark the area(s).

Notify the Site Manager.
Report the location and description of the item(s).

Work can continue elsewhere if it will not affect the item(s) and exclusion
zone area(s).

Notify Project Archaeologist

Australian Heritage Specialists Piyd
c/o Ben Gall 0476 272 273

The Site Manager to contact the Project Archaeologist (if not already on s
Include details of the location and nature of the item(s).

Historic Artefactual Remains Underwater Wreck or Artefactual
Find (Maritime)

Project Archaeologist to Undertake

1. Project Archaeologist to Undertake Significance Assessme
A Y She arthihdblogisinill atteriddh®site as soon as possible (if not already on 1.
P2 T Koda¥sesy ta dighifichAndeofkit feem(s) and recommend approprations.

Assessment.
https://www.datsip.gld.gov.au/resources/dats The archaeologist will attend the site as soon as
ima/peoplecommunities/cultural possible (if not already on site) to asse¢ke

heritage/quidelineshumanremains.pdf item(s) and recommend appropriate actions.

\ 4

Not Significant Significant Younger than Older than 75
For Item(s) which are deemed by the Project Archaeologist as ngt The ltem(s) potentially has/have State heritage significance (or great 75 Years Years
having potential State significance, formal notice to the heritag .
branch of the Department of Environment and SciendegDis not 1. Notify DES Item(s) assessed by Item(s) assessed_by
required for the discovered item(s). Contact the leritage branch of the Department of Environment an{ Project Archaeologist ProjectArchaeologist
. . . . . Science (DES) immediately: as younger than as olderthan
However, the |te_m(s) \Ahre_zqmre suitable management actions, S 75 years old 75 yearld
including recording as evidence. The Project Archaeologist should Phone: 13 QGOV (13 74 68)
record the following: :
a. GPSocation. ' /S:bm%é FyR &d0 YAG Wby AlTA G5l )\
b. X, Y and Z plot coordinates (easting, nvghand N i u R R u =
elevation). Available at: Follow theprocedure
c.  Description of the item(s) including form, material, Follow the ngr:qgir:]esf%(:s::e d
dimensions, distinguishing marks (i.e makers marks ang procedure for

Do NotDisturb Artefactual

Do not disturb the item(s) or exclusion zone area for 20 working Remains deemed
days or until DES provides written permission and advice on ho Wh2d {AIyA
proceed.

patterns) and an interpretation of age afichction.

d. Photographs of the item(s) including details, contexis
scales.

e. An explaation of why the iem(s) is/are nosignificant.

Refer to:

The Project Archaeogjist and DES will negotiate further requirements
for the item(s). This may include:

A copy of the above information it provided to the Project Managgr
and works can recommence.

a. Protection andAvoidance
b. Excavation, Recording af&moval
c. Investigation andPreservation

These recommendations may require the preparation of a work methd
statement or sope of works in consultation with DES Heritage Bnan
prior to any action commencing.

No Impact POTENTIAL IMPACT
If works will not impact the item, they may! If works have the potential to impact on the find,
recommence upon approval from DES an work mustnot recommence for 20 business days

the Project Archaeologist. OR until written consent is received from DES.

Reporting

/] 2YLX SGS | FAYLEFf NBLR NI
Archaeological Investigation Guideline available at:

Submit a copy of any report with attach&dchaeological
Outcomes tahe Project Manager and to DES (if
required) within 20 business days of completion of worl
IRGEEICER

Aboriginal Cultural Heritage procedures not in@dcdhere, sedttps://www.datsip.gld.gov.au/peopleeommunities/aboriginatorres-strait-islanderculturatheritage/culturatheritageduty-care
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This technical note provides information about the minor repairs to building services that are approved under
the General Exemption Certificated Queensland Heritage Places.

Background

Well-maintained services are essential to the
proper operation of any building or place. Meeting
the needs of contemporary users of a place often
means the upgrading of older services or the
careful integration of new services. This work
requires architectural skill and sensitivity to
minimise the impact on the significant fabric of
registered places.

Repairs under General Exemption

Repairs to services approved under General
Exemption are:

9 repair of water, gas and electrical supply

9 repair of telephone and other communication
services

9 repair and replacement of roof drainage, surface
and subsurface sewerage and stormwater
systems

1 repair of fire detection and control systems,
including smoke and heat detectors, fire
sprinkler systems and associated alarms and
communication systems

9 repair of security systems and components such
as fencing and surveillance systems that are
present to maintain security appropriate to the
nature and location of the place such as
boundary and internal fences, gates and locking
mechanisms; any electronic surveillance or
alarm system; and any other system or
component designed to ensure the security of
the place or occupants

1 repair of electricity, gas and heating systems
including the replacement of non-original light
fittings in original or later locations; the
upgrading of wiring and the installation of new
power boards and circuit breakers; and the
repair of ventilation and air conditioning systems

1 repair of water storages, dams, ponds,
watercourses, batters, sea walls and other flood
and erosion mitigation measures

1 repair of lightning conductors.

Maintenance and cleaning

Carry out regular inspections and maintain services
in good working order. Regular maintenance is the
most economic and practical way of extending the
life of a place and its services. Be mindful of
damage or faults that may arise in services
between inspections. Rectifying these problems
promptly will limit further damage or decay and will
keep maintenance costs down. Owners, occupants
and staff should know how to operate, monitor and
maintain equipment and know where maintenance
manuals are kept.

Good practice

Good practices to adopt when undertaking repairs
to services include:

1 retaining as much as possible of the existing
material

9 using reversible processes where possible

9 refixing replacement services in existing
locations, or in better concealed locations if
available

1 reusing existing fixings, holes, openings, ducts,
conduits, clips, brackets, etc wherever possible

1 establishing checklists to ensure that all
aspects of routine maintenance are completed

1 recording works carried outd before, during and
after.

Great state. Great opportunity.

Queensland
And a plan for the future. Government
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Lighting and electrical work

Where original fittings no longer exist and there is
insufficient photographic or documentary evidence
to reconstruct them, install an appropriate
contemporary fitting rather than an off-the-shelf
recreated one. Although recreated fittings can
provide the general impression of older fittings,
often their scale, finish, lack of detail and
craftsmanship impart an artificial and inappropriate
appearance to a registered place.

Seek advice from an architect or lighting designer
experienced in heritage conservation for the
installation of new lighting in historic buildings. The
atmosphere and character of the building can be
enhanced or destroyed by clumsy lighting. Simple
and efficient fittings are preferred as they do not
date or look false. Compact modern low-voltage,
high-efficiency light fittings are now available and
are appropriate for older buildings.

Upgrading to modern standa rds

An older building may have a primitive lighting
installation that has been altered and extended
over time. Early installations with wood covers and
later conduit with rubber insulated cables are likely
to be defective and difficult to alter safely. Obsolete
wiring, bad earthing, over-loaded cables and
defective insulation are commonly present in older
buildings. All installations should be checked and
upgraded to modern standards by qualified
electricians who have had experience working on
historic buildings. Upgrading does not mean
abandonment of significant fittings, switches and
exposed cabling. Early switches may sometimes be
reused by incorporating micro-circuit switching, and
cotton insulated cable is still available.

New power outlets are best located on the skirting
board and colour matched to joinery.

External lighting

The same design considerations for interior lighting
apply to external lighting of registered places.
Exterior floodlighting can achieve dramatic effects
but should only be used in a subtle manner and is
not approved by General Exemption.

Plumbing and drainage

Plumbing and drainage must always be well
maintained. Some older buildings have pipes in
walls, and wall movements can cause pipes to
crack resulting in localised damp. Earth
movements, tree roots or a lack of maintenance
may cause sewerage or septic lines to fail. Blocked
drains, or soggy patches in adjacent ground and
associated odours are evidence of these problems.

New plumbing should be concealed wherever
possibled under floors, in ceilings or in existing
ducts, cupboards, service courts or lesser rooms.
Try to conceal new plumbing on the exterior of a
building or, where this is not possible, position it on
a secondary facade and paint it the same colour
as the wall if unable to conceal.

Older masonry buildings need to be thoroughly
investigated to carefully identify suitable recesses
for possible vertical passage of new conduits and
pipes such as disused chimney flues.

Fixtures

Often early plumbing fixtures in kitchens,
bathrooms and laundries have been replaced as
these areas are under constant use and have a
high demand for upgrading. Some early and
original fixtures that survive are rare and if
important to the significance of the place should be
conserved. These fixtures cannot be removed
under General Exemption.

Once broken or crazed, little can be done to repair
early toilet pans. Ceramic or timber box cisterns
can be relined with a metal trough and the valve
rebuilt. Ceramic basins can be patched.

Other problems that might be encountered include
failing floor coverings (in some cases a lead sheet
surround) or the pan fixture becoming loose
(particularly on timber floors). In these cases the
lead sheet would have to be renewed by a plumber
having skills in sheet lead.

This type of covering is usually formed into a tray
by the use of battens to create an upstand. These
may also need renewal. Re-fixing the pan to timber
floors requires acid-resistant phosphor-bronze
screws.

Lead supply pipes from the cistern to the pan can
usually be maintained unless excessive movement
has caused cracking which cannot be repaired by
lead patching. Fatigue and creep in the lead work
may make it economical to replace the pipework in
brass or japanned metal. Reinstall decorative
retaining brackets on exposed pipework.

Take care with lead repairs. The Lead Advisory
Service Australia (www.lead.org.au) offers a free
service to provide advice and support about any
lead-related questions or concern that you may
have.

Where pans set into tile work have become loose,
carefully cut away the cement grouting and reset.
Check the flush-pipe jointd it may be loose or
damaged. Employ a licensed plumber to carry out
the works as they will need to ensure that the soil
pipe has been correctly vented when originally
installed.
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Ducting

Repairs to services must reuse existing ducting.
The installation of new ducts is not covered by
General Exemption.

Heating and air conditioning

Under General Exemption repairs can be carried
out to existing heating and air conditioning services
to maintain their function and operation.

Air conditioning systems must be accessible for
maintenance and should be visible for easy
inspection. Prepare routine maintenance schedules
for air conditioning systems that require changing
and cleaning of filters, vents and condensation
plants to control organic growths. As an air
conditioning system ages parts are likely to fail. As
they deteriorate this may result in inadequate
ventilation to some areas which may then smell
musty and wall surfaces may show staining, wet
patches, bubbling or other signs of moisture
damage.

If it is proposed to upgrade or install new heating
and air conditioning systems in a registered place
see General Exemption technical note: Building
servicesd upgrades and installation, or contactthe
department to discuss the level of approval
required.

Lifts and fire stairs

Existing lifts and fire stairs should be regularly
maintained and repaired. If it is proposed to install
new lifts or fire stairs in a registered place contact
the department to discuss the type of approval
required.

Sprinklers, fire and security
controls

Owners of registered places are urged to protect
their valuable assets by installing fire detection and
alarm systems. Many older buildings are destroyed
by fire because timbers are often dry and brittle and
burn quickly. Old rubber wiring is a common cause
of fire and should be replaced and circuit breakers
added. Auto fire alarms and sprinklers are essential
backup devices and should be regularly inspected.
Seek advice from appropriate fire services
consultants, authorities and the department about
devices and installation suitable for your place.

Services checklist

Do:

1 have a regular maintenance program to extend
equipment life and to ensure proper
performance

1 use shutters, operable windows, curtains,
awnings, shade trees, and other historically
appropriate non-mechanical features to reduce
the heating and cooling loads

1 retain and upgrade existing systems whenever
possible

1 improve energy efficiency by installing insulation
in ceilings

1 retain decorative elements of a historic services
system including switch plates, grilles, radiators
and fansd be creative in adapting these
features to work within the new or upgraded
systems

1 use existing conduits, ducts, chases, cupboards
and shafts for new systems

9 design climatic control appropriate to the space,
for example, hidden systems for formal spaces,
more exposed in industrial spaces, or secondary
spaces

9 select less visible areas, such as basements,
ceiling spaces, under floors or secondary areas
and elevations for the location of services

I maintain appropriate temperature and humidity
levels to meet accommodation requirements
without accelerating the deterioration of the
buildingds materi al s
be set up if concerned)

1 train staff to monitor the operation of equipment
and to act appropriately in the event of
emergencies or breakdowns

1 have an emergency plan for the occupants,
buildings, structures and any objects contained
within in the case of serious malfunction or
breakdown.

Do not:
1 install a new system if it is not needed

9 switch to a new type of system unless there is
sufficient space for the new system or an
appropriate place to put it

1 over-designa new system, for
add climate control if not absolutely necessary

1 make openings in registered building walls to
add through-wall heating and air-conditioning
units as these are visually disfiguring and
destroy historic fabric (condensation run-off can
further damage historic materials)

1 damage historic finishes, mask historic features,
or alter historic spaces when installing new
systems

1 drop ceilings or bulkheads across window
openings

9 seal operable windows

(monit
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place condensers, solar panels, stacks, vents,
plant or other equipment on visible portions of
roofs or at significant locations on the site

overload the building structure with the weight of
new equipment

place stress on historic building materials
through the vibration of new equipment

allow condensation on windows or withinwalls
to rot or spall adjacent historic building
materials.

Disclaimer

While this document has been prepared with care, it contains
general information and does not profess to offer legal,
professional or commercial advice. The Queensland
Government accepts no liability for any external decisions or
actions taken on the basis of this document. Persons should
satisfy themselves independently by consulting their own
professional advisors before embarking on any proposed course
of action.
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Technical Note

Department of Environment and Heritage Protection

INTRODUCTI@GN
CONSERVINBOOF

Purpose

This series of technical notes is designed to help owners
and managers of heritage -listed buildings understand the
characteristics of their particular building in relation to the
care, and where necessary the repair, of its roof.

The word roof is used in two different senses; the supporting
structure that spans the building and holds up the protective
covering, and the protective covering material. These notes
describe, individually, the types of roof coverings found on
heritage -listed buildings in Queensland and outline conservation
issues associated with them in the following sections:

1. Metal roofs fi deals mainly with corrugated
galvanised iron and steel but also includes copper,
zinc and lead coverings.

2. Asbestos cement roofs fi considers the problems posed
by asbestos in the context of heritage -listed buildings.

3. Terracotta tiles, slates and shingles.

The need for asupporting structure and the means of rainwater
dispo salis common to all roof coverings. The individual
characteristics of the coverings determine, to some extent,
the detail of the rainwater goods and the type of structure
required to support the roof. Conservation issues associated
with disposing of rainw ater and supporting various installations
on the roof are discussed in the following sections:

4. Roof drainage i common to all roofs.

5. Roof structure fi timber, steel or acombination of these
materials make up the roof structure of most heritage -
listed buildings .

6. Roof installations f aerials, satellite dishes, air
conditioning units, solar panels, safety systems etc.

Great state. Great opportunity.
N oV ernment

Context

The roof may be considered to be the most important part
of the building. Evenwithout walls, aroof can be used as
ashade structure or to provide protection for produce,
materials or equipment. Itexcludes sun, wind and rain, and
protects and preserves the materials that comprise the lower
parts of the structure.

Inthe early days of the European settlement, roofs were first
covered with bark, and later with shingles split from trees such
as Forest Oak (casuarina torulosa) and Ironbark (eucalyptus
fibrosa). Shingles required asteep pitch. They were widely
used, however their lifespan was comparatively short and few
shingle roofs have survived intact today. Shingles were often
simply sheeted over with corrugated iron when this material
became available. The tradition of relatively steep pitched roofs
was continued well into the 20th century when new materials
made lower pitches more economical.

The roof of the Victorian house often drew attention to itself with varied
forms, steep pitches, gables and decoration

Queensland



Inthe Queensland climate, the need to quickly dispose of
rainwater and give shade has given rise to roofs of stron g
visual character. The profiles of the roof ridges against the sky
and spreading, lower -pitched verandah roofs are significant
architectural features that must be handled with care when
carrying out conservation works. These 19" and early 20"
century roof forms were often celebrated with decorative
elements such ascastiron cresting on ridgelines and turned
finials at gable ends. Functional installations like ventilators

were similarly decorated to take advantage of their location at
high points of the roof.

Corrugated galvanised iron or steel sheets are the most
common form of roof covering found in Queensland. Itis
comparatively light, easyto transport and requires only basic
framing for support. It provides agood surface for collecting
water, anim portant consideration in Queensland.

Not ascommon as corrugated iron, but characteristic of many
suburbs in Australia, isthe orange -red colour of terracotta
roof tiles. The Marseilles pattern tile, introduced first in 1886,
was most popular during the Federation period and is still
being manufactured.

Evenless common than tiles in Queensland are natural
slate roofs. Slateswere imported from England and
Wales and, being an expensive option, were only used on
prestigious buildings.

Asbestos cement first made its appearance in Australia asan
imported roofing slate early in the 20™ century. These slates
were being produced locally by the 1920s. The greatest use
of asbestos cement came in the post war yearsii 1945 to
1970 fi in the form of the 6 s u 5 & wodfin g sheet, marketed as
a low cost, fire -proof, durable material. Some heritage  -listed
buildings, both domestic and commercial, still have asbestos
cement roofs. Although asbestos -containing products are now
banned, existing roofs are not hazardous unless damaged or
decaying. Removing or treating asbestos products may only

be undertaken by licensed contractors.

Roofs have, over the years, become the home of avariety of
installations deemed necessary for everyday life and which
the structure was not designed to support. These installations
range from air conditioning plant to photovoltaic panels.
Apart from their likely negative affect on the appearance

of the place, and hence its heritage significance, there are
concerns for structural adequacy and the likelih ood that the
installation will be a source of leaks.

Work carried out on the roof must be done safely. On high or
complex roofs, this may require installing safe access routes
or at least fall arrest and restraint systems.

When it becomes necessary to replace or carry out extensive
work on the roof covering it may be appropriate to consider
installing insulation and sarking. Sarking adds asecond line
of defence against roof leaks and insulation will improve
the thermal efficiency of the building. Care must be taken to
ensure that problems such ascondensation are not created in
vulnerable spaces by the installation of insulation and sarking.
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Purpose

This section describes the characteristics and conservation
issues related mainly to corrugated galvanised iron and steel
roof coverings. Other sheet metal coverings are dealt with, but
in less detail.

Keeping the roof watertight iscritical asroof failure can
have serious consequences for the rest of the building.
Afaulty roof canlead not only to damaged ceilings and
internal finishes but can also result in structural decay of
elements within the building.

Prolonging the life of a metal roof

Asaleaking roof isamajor source of building damage, it is
vital to keep it watertight. Faulty flashings, blocked valley
gutters or downpipes and rusted roof sheets can all cause
leaks. Water can gain entry where loose or missing fixings
have allowed side laps to lift or become distorted. Faulty joints
around flues, vents, skylights and chimneys canalso cause
problems. Itisgood practice to keep the roof free of debris.
Frequency of cleaning will vary depending on the pitch of the
roof and the amount of debris that collects. Excessive walking
traffic onthe roofing sheets will result in flattened corrugations,
loosened fixings and general deformation. Check regularly to
ensure that the roof sheeting iswell nailed or screwed down.
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Corrugated galvanised iron

The common term & ¢ o r r u galvdnised i r dsused to
describe two different materials fi galvanised wrought iron
and galvanised mild steel. Until the end of the 19th century,
all corrugated metal sheeting was made from wrought iron.
After that time, mild steel replaced the iron as steel processing
techniques improved. Early production of galvanised
corrugated iron relied on imported sheet iron and it was only
in the 1920s that large -scale production began in Australia.

Although iron and steel are stronger than other common
metals, they corrode readily in air and water, and their use
as adurable building material became possible only with the
protection provided by galvanising fi immersion in molten
zinc. Athin coating of protective zinc bonds to the iron or steel
base by aseries of iron -zinc alloy layers. The zinc corrodes
slowly and, in the process, produces arelatively non-porous
and stable protective coating to the steel.

Since about 1850, corrugated galvanised iron and steel
have been widely used in Australia, becoming identified with
the Australian vernacular tradition. Corrugated sheeting is

strong enough to span between battens without sagging.
The corrugations of the sheets available ranged from 5 inches
(125mm) to linch (25mm) with 3inches (76mm) and 1inch
most commonly used. Sheetswere available in lengths upto
12 feet (3.6 metres). These short lengths of weather ed, galvanised
roofing sheets, with their prominent lead head nail fixings,
provide the patina important to Qu e e n s | alturldheritage.

Lysaght s 60Orbd branded
produced in Australia since 1921 and Custom Orb®and
Custom Blue Orb® are still available. Although close to the
original in appearance, the profile of the sheet has changed in
the following respects: the depth of the corrugation has been
reduced from 19mm to 16mm and the curve of the corrugation
changed from the origi nal circular curve to asine curve.
Custom Orb® sheets are now only available in Zincalume®
and COLORBOND®¥inishes. Zincalume® is acoating alloy
introduced in 1976 containing 55% aluminium, 43%zinc and
1.6% silicon. It has become the most common metalli ¢ roofing
material available in Australia, and Zincalume® sheets are
available in apre-painted finish known as COLORBOND®.

Lysaghtds Referee

1906

Queensland
Government
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The only zinc -galvanised corrugated steel still produced and
isavailable asS-RibC o r r u g afrore Bididers with aZ450

(Galvanised) or Z600 (Heritage Galvanised) finish. The latter

isaheavier 6 d o ud il gric coating. Ifthe sheeting isto be
curved, athicker sheet of 0.60 base metal thickness (BMT)is
required. The standard thickness is 0.48 BMT.

16mm

762mm
FieldersS rib corrugated, standard corrugated sheet

19mm

705mm

FieldersHeritagebarrelrolledsheetformedonarestored’5-yearoldpress

Galvanised iron roofing sheets currently available

Using a restored barrel press, Fielders also produces a
Heritage Galvanised corrug ated sheet with the original 19mm
deep corrugation and profile inlengths up to three metres.

Lysaght also produces its thicker 0.60 BMT Custom Blue
Orb®sheet with agalvanised finish, suitable for curving and
for use in rainwater tanks.

Repairing corrugated galvanised roofs

A Patching small holes can extend the life of asheet. The

traditional technique is to lead solder apatch of iron over
the hole.

When lap sheets have rusted around their fixi ngs, inserting
aslip -sheet can extend the life of the roof covering. This
can be ashort length of matching, profiled, corrugated
sheeting inserted between the sheets at the rusted lap
joint. It protrudes 100mm below the lap joint and is
secured on the adjacent corrugation.

A slip sheet i nserted between sheets at the rusted lap joint

Corrugations in sheets that have been damaged may be
repaired by re-rolling. Some sheet metal firms may still
have rollers of the correct dimensions. When replacing
sheets look at the underside for brand namesi this may
help date any repairs or alterations made to it.

Where afew sheets or asmall section of roof sheeting
need replacing, do sowith material matching the profile
and appearance of the existing sheeting. Second-hand
sheets may be appropriate. Ifitis not possible to match
the existing sheeting, and new sheeting is required, move
the sheets around on the roof sothat complete pitches or
sections are of sound, older material while other pitches or
sections are of the new sheeting.

Where the patina and checkerboard pattern of corrosion
on aroof is considered important aspart of the cultural
heritage significance, repair rather than replace sheeting.

Complete replacement of roof sheeting may be necessary if
decay or damage is extensive. Replacement roofing sheets
should match the originals.




Materials i compatibility and
appropriateness

Where repair or replacement is required, repair materials
should match the existing. Modern alternative metal sheeting
may differ in sheet length, surface finish, corrugation size,
profile and dimension. Galvanised steel is still manufactured in
Australia and is available in arange of profiles, thicknesses and
strengths, and in several weights (thicknesses) of zinc coating.

Zincalume®, the modern -day equivalent coating to zinc
galvanising for steel, has adifferent surface texture and retains
its gloss much longer than zinc. The gloss finish is out of
keeping with the matt appearance of traditional galvanising.

Zincalume® sheeting and zinc -coated materials should not
be used together where rainwater runs from Zincalume®
onto zinc -coated surfaces, electrolytic action causes the
zinc coating to dissolve. There are similar concerns where
Zincalume® is used with lead flashings. Replacing aroof in
Zincalume® therefore requires removing existing guttering
and flashings.

Sheet lengths

Modern production methods enable corrugated sheeting to
be produced in much longer lengths than earlier sheeting.
The availability of the longer sheets allows roofs to be covered
in single -sheet lengths with no overlapping transverse joins,
eliminating amajor potential source of corrosion.

This has advantages for vulnerable roofs , but the practice
needs to be weighed against the change in appearance that

full -length sheets will bring. On steeply sloping roofs comprised
of short sheets, the joins canbe seen due to the shadow of the
overlapping sheet and, less obviously, the addi tional nailing
needed at the join. These provide adistinct horizontal element
to the appearance of the roof and their loss may change the
heritage significance of the roof. Whereroofs are not readily
visible the use of full length sheets may be appropriate.

Colour

Matching the colour of a painted roof is relatively
straightforward asthe new roof may be painted in that colour.
Maintaining asound paint film prolongs the life of corrugated
roofing even when much of the zinc coating has been lost from
the sheet. Rust converters, alkyd  -based primers containing
anti -corrosive pigments, and special primers for use over zinc
coatings are readily available.

Whenreplacing aprevious ly painted roof, anapproximation of
the original colour may be found in the range of COLORBOND®
finishes that are available for corrugated sheeting. The colour
match isunlikely to be close and COLORBOND®weathers
differently from traditional roof paints.

The colour of weathered, unpainted galvanised sheets cannot
be matched by Zincalume®, which is both glossy and does
not weather to the dull grey of the traditional finish. While new
galvanised steel is very bright, it soon weathers to the dull
grey we associate with galvanised iron buildings.

New galvanised steel has athin coating of oil. Normally this

weathers off and the sheeting may be painted after several

months. Ifitisto be painted immediately, the roof should be
washed with a detergent such as sugar soap, then rinsed with
fresh water. Asystem based on acrylic primer and top coat

may then be applied.

Fastenings

As with sheet lengths, the appearan ce of the roof is affected
by the type of fastening. The horizontal lines of fastenings
formed by traditional lead  -headed nails, spring -head nails
or slot -headed roofing screws and washers often contribute

to the heritage significance of the building. These fasteners
should be used for repairs and replacements, at least in those
visible parts of the roof. Where the nail holes have become
enlarged, and the nails do not hold, it may be necessary to
use screw fixings.

Leadhead nail
(moden)

Leadhead nail
(19th century)

Springhead nalil

Flat washer Diamond curvedvasher

Hookbooltfor fixingtosteelrooftruss OLiIi mpitd

Various fixings for corrugated sheeting

washer



Decorative and other features

Roofs were often finished with decorati ve elements. Ridge

lines often featured cresting of castiron or decoratively cut

galvanised sheet iron. Gable ends invariably featured finials,

usually of turned timber. Acroteria formed from decoratively

cut galvanised sheet iron were often located atthecorners of
gutters. Roof ventilators were essentially functional but, being
located at the highpoint of the roof, their decorative potential

was often exploited in elaborate detail.

These features were an essential part of the aesthetic

of the roof form and should be retained and repaired as
necessary. Lost features may be readily replicated where good
photographic evidence of their appearance exists. Speculative
embellishments, however, should not be attempted.

Other galvanised steel profiles

A Typically corrugated iron hasarounded profile (e.g. sheets
with eight 76mm corrugations and al9mm depth), but during
the late 19" century avariety of profiles were available from
different manufacturers. Their corrugations varied from 76mm
to 127mm and the dept hvaried from 16mm to 38mm. The
larger profiles were stronger and had agreater spanning
ability, allowing wider coverage with wider support spacing.
This was useful on larger buildings where the sheeting had to
be fixed with ease and speed.

A Ripple iron is asmaller profiled corrugated sheet commonly
used to clad window awnings, walls, ceilings and sometimes
the building exterior. Itdoes not have the strength of
traditional larger profiled corrugated iron and isnot
suitable for roofing or foot traffic. Amodern equivalent is
manufactured today as Mini Orb® but it has aflatter profile.
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A Another common galvanised iron roofing profile found
throughout Australia is the roll and pan (known variously
asrib and pan, iron roof tiles, Queensland Government
profil e). This is essentially asheet of galvanised iron
(approximately 475 mm by 900 mm) with arolled edge
and an up-stand (or another roll) on the opposite edge.
They were laid astiles fixed to the battens or, less often,
on boarded roofs. Roll and pan profi le was widely used
on government buildings in Queensland from the late
1890s where the roof was animportant element in the
architectural composition.

A Roll and pan roofing is susceptible to the same problems of
decay as corrugated sheeting, namely corrosio n at overlaps
and loose fixings. Finding replacement tiles canbe more
problematic as sizes and profiles of the original tiles varied
with manufacturer. Replacement tiles can be replicated
from heavy gauge galvanised iron by asheet metal worker.
Fielders produces aNeo Roman®roll and pan profile tile
based on tiles typically used in Queensland. Neo Roman®
profile ismade in various finishes including the Z600
Heritage Galvanised.

A During the 1960s, several new roofing sheet profiles were
introduced. These were roll formed from coil strip enabling
continuous sheets of up to 12m lengths to be produced.
Similar in concept to the traditional corrugated sheet, these
products (Spandeck® and Trimdeck®) have atrapezoidal
profile quite different in appearance. Amore innovative
product wasthe Klip-Lok®8 Si x tthaténaddhree ribs
41mm deep. Whenfixed, the side ribs of adjacent sheets
interlocked and did not require additional fastening making
it especially suitable for near-flat roofs.
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Steelroof deck profiles introduced during the 1960s andstill in
production (although no longer galvanised)




A These new profiles have on occasion been inappropriately
used asreplacements for corrugated sheets on heritage -
listed buildings. The effect of the angular, trapezoidal
profile is much harsher than the gentle curve of the
corrugated original. Where these new profiles have been
used on buildings of the 1960s through to the present day,
they are quite appropriate and feature on heritage -listed
buildings of the later 20" century. All are still produced but
are no longer available in agalvanised finish.

Non-ferrous metal roofing

Zinc, copper and lead sheeted roofs are also found

in Queensland, usually on larger, public buildings.
Although comparatively expensive, these metals are
durable. For this reason they were often used on prestigious
buildings and to clad spires or domes asthey require little
maintenance. Awell-laid lead, copper or zinc roof could be
expected to last for 150 to 200 years.

Lead flashin ‘
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groove boarding

Solderegoints

Lead roofing sheet at junction with parapet wall

The metals are laid in sheets on to atongue and groove boarded
roof. Zinc and copper sheets usually have standing seam joints
while the softer lead sheets have rolled or folded joints.

Because of thei r durability the cause of leaks in these roofs

ismost likely to be aresult of mechanical damage. Once the
metal covering is penetrated the resulting leak may not be

immediately apparent and can decay the boarding supporting
the metal.

Zinc or copper shin gles were sometimes used to clad steeply
pitched roofs.

Zincinterlocking shinglesfiapplied to tower asalow
maintenance decorative finish

Repairing non -ferrous metal
roofing materials

A

Inspect roofs after rain assmall holes in the lead will be
more visible and areas liable to ponding will be apparent.
Leakswill not necessarily be apparent directly under the
damaged metal asthe water may travel between the metal
and the boarding for some distance before emerging.

Repair of damaged lead roofing should only be by lead -burning
(welding) carried out specialist trades people. Solder should
not be used. Similarly, copper and zinc repairs should only be
carried out by specialist trades people.

Replacement tongue and groove boarding must be secret
nailed (plywood is used more frequently today to support
sheet metal roofs).

Due to galvanic action, copper is affected by water
running off aluminium. Aluminium, steel and galvanised
fasteners must not be used on copper sheetfi only copper
nails should be used. Run-off from copper sheet will
corro de aluminium and steel guttering. Lead and steel in
association are unaffected.

Zinc sheet may be repaired by solder, but asit is thin,
piecemeal repair is not advisable. Fixings must be galvanised.
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Purpose Historical introduction  of

This section provides owners of heritage -listed buildings with asbestos cement roofing

an overview of asbestos cement roofs. Asbestos materials

may be found in heritage -listed buildings and canrepresent a Corrugated asbestos
serious health risk if they are not handled safely. This technical

note includes references on where to find information on Imported corrugated asbestos cement sheeting was available

legal requirements and safe work practices, abrief history of in Australia by 1914. Australian manufacture began in 1917

the introduction of the material into Australia, how to identify with JamesHardie and Co @ & i b r aoiruigated &Gheeting

asbestos cement roof products, and notes on maintenance, and, by 1926, Wunderlich were manufacturing 6 Dur asbest o

repair and painting. corrugated sheets. Both companies subsequentl yintroduced
additional profiles: Har d i6 & @ $5é prdfile with deeper
corrugations than their standard sheets (1926), Wunder | i ¢ h

Context deep corrugated Durasbestos (19:

Asbestos is anatura lly occurring mineral which has excellent ~ € © Nt o(mid -950s).

durability, fire resistance and insulating properties. Asbestos
cement roof products, made from asbestos fibres bonded

in cement, were introduced into Australia asearly as1903 7‘;' W?"
and, though they are less common after 1980, they may be K NN TN TN TN S
found in buildings constructed up to 1990. They are especially // / 4 / / YA
common in houses built during and after World Warllwhen Ve ’ ./ S _,/ .
amaterials shortage led to aboom in the use of the material. 800mny /./ / /,/ y ﬁ,/ /)
Asbestos cement roof products included roof claddin g, S S VA A /
rainwater goods and other roof accessories. Ashestos cement >~ AT /\ W/—V'W

roofing is commonly referred toaso f i boraosdbes¢ ment 0 6Tuskaritiled 6 S ar gixdsheetdn short lengthsand producedin various

0 A€heetdro§odmerx 0. colours, laid as tiles

Inhaled asbestos fibres are a proven cause of life

threatening illnesses including Asbestosis, lung cancer, fvm!—%
and Mesothelioma. However, current scientific and medical ) o
evidence indicates that asbestos cement roofing in good B
condition does not represent ahealth risk while the fibres J; 25mm
remain bound within the material. A health risk arises if fibres 6 St a ncdraugatdsbestosementoofingsheet
arereleased asaresult of severe weathering, damage or

unsafe work practices. TW' : ‘NT

Due to the associated health risks, the department

recommends that owners use tradespeople who are licensed aVaVaWaeaVWaVUaWa Uy j: 50mm
to carry out work on asbestos cement. If owners remove 6Super sixbd corrugated asbestos
asbestos cement illega lly or unsafely they may be subject to Most common asbestos cement roofing sheets

legal action including 6 othe s p ofinds. Seethe Queensland

Government websites on asbestos listed in the references.
In 1969, CSRtook control of Wunderlich and gradually phased
out their interests. Finally, in 1977, JamesHardie acquired the
Durasbestos factories giving them avirtual monopoly on fibre
cement manufacture in Australia.

Great state. Great opportunity.

Queensland
Government




Asbestos slates and tiles

Asbestos cement slates were first imported by JamesHardie in
1903. By 1907 their range included slates in purple, blue, red
and grey in various sizes and thicknesses. The earliest known
examples of ashestos cement slates in Queensland date to
1908. Hardie began manufacturing slates in Australia in 1917.

Bargemoulding
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Bird-proofingsideflashing

Apronflashing

Some typical asbestos cement roofing accessories

Wunderlich introduced asbestos cement 6 T r o p Roofiad 0
Tiles in about 1938. These were deeply corrugated sheets,
2feet 6inches (0.75m) long and reddish brown in colour.

Identifying asbestoscement roofing

Roof products containing asbestos include the following:

A corrugated sheets

A roof slates and tiles

A ridge capping

A ventilating ridges and other kinds of roof ventilators

A skylights and manholes

A flashing

A mouldings

A gutters and accessories

A downpipes

A vent pipes

A flue pipes

A soffit sheeting

A water proofing membrane

A spray on vermiculite insulation material.

Unpainted asbestos cement roofs are usually dark grey in

colour and the material thickness is 5mm or more. If in doubt,
have the product tested. Contact the National Association of

Testing Authorities at www.nata.asn.au to obtain information
about laboratories that test building materials for asbestos.

Maintaining an asbestos cement roof

Do not disturb asbestos cement roofs in good condition.
Restrict maintenance to:

A regular inspections to monitor the condition of the roof
A checking and refastening fixings asrequ ired.

Usebinoculars in preference to walking on the roof to carry
out inspections. Asbestos cement sheets become very brittle
with age and may crack, leading to leakage and possible
release of asbestos fibres.

Do not clean asbestos cement roofs. Owners should note that it
isillegal to use high pressure water asit can destroy the surface
of the material releasing asbestos fibres. Consider applying a
fungicide followed by asealant asan alternative to cleaning.

Repairing and replacing
asbestoscement roofs

Do not carry out work on ashestos cement roofing material
unless itisnolonger water -tight, or ahealth risk because it
has become friable and may release asbestos fibres.

Whenfitting new roof elements or anentirely new roof,
match the appearance and profile of the original material
asclosely aspossible with materials that do not contain
ashestos. For example:

A asbestos cement tiles may be replaced by concrete tiles of
a similar appearance

A corrugated asbestos cement sheeting may be replaced by
corru gated steel or fibreglass of asimilar profile

A asbestos cement slates may be replaced with fibre
cement slating.

Asbestos free fibre cement sheeting in avariety of forms is
also available.

Painting

Only paint asbestos cement roofs that are in good condit ion.
Damaged or badly weathered asbestos cement should be safely
removed by alicenced tradesperson in compliance with legal
requirements asdescribed previously. If you decide to paint aroof,
replicate the existing paint colour or reinstate the original colour.

Do not paint an unpainted roof. Unpainted asbestos cement
roofs are safeif they are in good condition. The roof canbe
protected by applying aclear sealant that does not alter
its appearance. Choose asealant specifically designed for
asbestos cement products that has alife of 10 years or more
and can be applied over existing finishes.

When preparing and painting the roof, follow the safe working
procedures recommended by the Queensland Government.
Itisillegal to use dry sanding or power tools on asbestos
cement. Where possible, retain the existing paint and apply
the fresh coat over the top.
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Purpose

This section deals with roofing made up of small units, as
distinct from sheeting, which iscovered under the metal
roofs techni cal note. While metal roofs are most common
in Queensland, slate and terracotta tiles are also found
on earlier buildings. Timber shingles were widely used but
few have survived intact. This technical note reviews the
most common damage found on these roof s and identifies
appropriate repairs.

Keeping the roof watertight is the first duty of the owner

or maintenance manager, asroof failure can have serious
consequences for the rest of the building. Apoorly performing
roof can damage ceilings, discharge water over walls and at
the base of the building, leading to rising damp and settlement
cracking. Watertightness is achieved by overlapping the small
units, the overlap needing to be sufficient to cope with water
being driven up the roof by wind. The steeper the roof the
smaller the overlap needed to keep the water out.

Where roof slopes meet other slopes at hips or valleys, or
vertical elements such as parapets and chimneys, gutters,
cappings and flashings are required. These meeting places
will concentrate water and must be well protected.

Terracotta roof tiles

Various terracotta tile profiles canbe found on Queensland
roofs, mainly inthe s t a tseufh seast. The most common is
the Marseilles patterned tile. Originating in France, they were
first imported toAustralia in 1886. They were popular in the
early 20th century throughout Australia, becoming afeature of
Federation -style buildings. Along with other profiles such as

the Spanish Mission and Cordova tiles, they were produced
locally after the First World War. The orange -red colour of
terracotta tiles hasgiven many Australian suburbs their
distinctive appearance.

Terracotta tiles were made in stack kilns, in asimilar way to
bricks. The process resulted in different degrees of firing,
varying from overb urnt to underburnt. Glazed tiles had the salt
glaze applied by hand, resulting in variations in thickness of
the glaze. The manufacturing process thus resulted in natural
variations inthet i |celmud Asprocesses improved, these
variations have been progressively eliminated and modern
tiles are very uniform in colour fi this may make them less
suitable for re-roofing on an old building.

Great state. Great opportunity.
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There are two types of terracotta roofing tiles: interlocking and
overlapping. Interlocking tiles (such asthe Marseille stile)
hook over alip on the lower tile, securing the two together.
They are shaped to hook over the battens, but also have holes
that allow them to be fixed to the batten with copper wire.
Overlapping tiles (such as the Spanish tile) generally do not
havealip and are nailed in place. The Spanish tile, where
one half -cylinder overlaps another to form acover and pan,
requires vertical battens to which the cover tile is nailed.
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Ridge tiles were made to match the roofing tiles and were
secured with mortar. More elaborate Federation -era buildings
featured decorative terracotta finials and ridge tiles.
Prolonging the life of terracotta

roof tiles

As with other roofs, regular and consistent maintenance is the

Repairing atiled roof

Always repair rather than replace. The life of an early
terracotta tiled roof can be extended by thoughtful repair, and
by replacing only what is needed.

Only aroof tiler experienced in conservation work should carry
out repairs on the tiled roof of aheritage -listed building.

Inspection of the roof will have revealed defective, damaged
or broken tiles and any problems with cappings, flashings
and gutters.

A Terracotta tiles frequently outlast their fastening systems.
Where the fastening system has failed, it may be
necessary to strip the roof and re-lay the tiles with new
corrosion -resistant fastenings and battens.

A Pointing to ridge cappings may dislodge or crumble.
Cappings should be re-pointed, taking care to match
existing mortar.

A Galvanised iron flashings in the roof valleys may rust
and lead flashings may deteriorate or split. Patch where
possible and replace only those sections that are damaged.
It will be necessary to remove adjacent tiles when repairing
the flashing.

A Tiles can crack, break or decay. Damaged tiles should
bereplaced, matching the original exactly. It may be
possible to source good quality, salvaged tiles that match.
Incorrectly -sized replacement tiles can cause surrounding
tiles to lift and the roof to be no longer watertight.

most effective way of extending the life ofab u i | d roafg 6 & Terracotta ridging, finials and decorative gargoyles are

and helps cons erve significant fabric. Avoid walking on tiled

roofs i where access is required, make useofad c ha d dter &

spread the load.

Inspect the roof regularly and look for anytiles that appear
to have slipped or broken. Under -fired tiles are more porous
and prone to decay. Decay usually occurs below the laps and
will be most noticeable from inside the roof space. Inspect
flashings and valley gutters for deterioration and keep them
free of water -trapping debris.

Terracotta tiles benefit from maintenance washes to prevent

surface dirt deposits and mould. The least harmful method is
to spray with hot water before gently scrubbing the surfaces

with hot water and aneutral pH soap. Scrub with acompact

bristle -headed brush. Abrasive powders and powder  -based
detergent s should not be used.

important details and should be retained. If these are
damaged beyond patching, replacements may be sourced
second -hand. It may be possible to reconstruct from
photographic evidence, and matching reproductions
may be available.

Tiled roof renewal

The life of the tiled roof should be prolonged aslong as
possible with regular maintenance. The most likely reason for
renewing atiled roof may be extensive mechanical damage
caused by hail or other extreme weather events.

A Marseille tiles are still manufactured, as are other patterns.
However, colour, size and pattern may not be anexact
match and salvaged tiles are preferable. If unable to source
matching tiles, it may be possible to cover the important
visible planes of the roof with tiles from the rear of the
building, replacing those atthe rear with new tiles.

A Tiles are secured to the roof atintervals by nails or wire to
prevent wind movement. Replacement wire shou ld be copper.




Slate roofing

Slate has been used in Australia since the 1830s and was
popular as a roofing material in the nineteenth and early
twentieth centuries. Slateswere usually imported from England
and Wales, their colour ranging from blue through to grey,
depending upon the quarry.

Slate is adurable and long -life roofing material, unlike other
claddings such asiron or steel, which can be subject to

corrosion. Thes | a tsa@esdetermines its colour and its
degree of durability. Decorati ve patterns can be produced

using slates of different colours and shapes.

Slate tiles were fixed to timber roof battens with copper nails
or clouts. The battens were usually laid over tongue and
groove boarding. Ridging was made from lead (rolled and
dress ed over atimber dowel), galvanised iron, castiron and,
after about 1885, terracotta.

Ridge capping
mortaredntoplace

Slateoppel
nailedto
tiling batten:

Tongue and
groove boarding

Typical slate roof structure

Prolonging the life of a slate roof

Regular and consistent maintenance is the most effective way
of extending the life of the roof of abuilding and helps conserve
significant fabric. Avoid walking on slate tiled roofs. Where access
isrequired over aslate roof by maintenance personnel, they
should usead c la & d dheoked over the ridge.

Inspect the roof regul arly and look for any slates that appear
to have slipped or are slipping. If the bottom edges of the
slates are uneven across the roof, the slate could be slipping
from the battens due to breakage or faulty nails. Look for
noticeable cracks or breaks. Insp ect flashings and valley
gutters for deterioration and keep them free of debris that
may trap water.

Repairing a slate roof

Inspecting the roof will have revealed defective, damaged or
slipped slates and any problems with flashings and gutters.

The ability to lay and repair slate properly requires training,
practice and the right tools. Only aroof slater with experience
in conservation work should be entrusted with repairs on the
slate roof of aheritage -listed building.

A Determine the source of the leak. The cause may be due
to asagging roof structure or, more often, afaulty gutter,
valley or flashing rather than the slates. Thewat eexib s
point may be some distance from the actual leak.

A Failure of aslate roof is caused most often by corrosion
of the nail fixing or a breakdown of the slate around the
nailing holes. This will cause slippage asthe corroded
nail no longer fixes the slate securely to the timber battens.
Where the slates are sound, the existing slates should
be re-nailed.

A The pointing to ridge cappings may have become dislodged
or have weathered away. Cappings should be re-pointed
with mortar that matches the existing mortar.

A Metal flashings may have corroded or become dislodged.
Patch where possible and replace only those sections
that are damaged. It may be necessary to re-point brick or
stonework around the flashings.

A Slate can crack, break or delaminate; it is particularly
vulnerable to breakage asaresult of foot traffic and
hail. Damaged slate should be replaced with matching
slates. It may be possible to source good quality, salvaged
slates that match. Incorrectly -sized replacement slates can
cause surrounding slates to lift and the roof to no longer
be watertight.




Slate roof renewal

The life of the slate roof should be prolon ged aslong as possible
through regular maintenance. Where the slate fixings have
deteriorated, stripping and refixing the roofing will be necessary.

A When slate renewal becomes necessary it is an opportune
time for the roof structure to beinspected and necessary
repairs carried out.

A The old slates should be carefully removed, ensuring that
those in good condition are stacked vertically for re-use,
preferably on the roof, to minimise breakages in handling.
Lead flashings should be carefully retained for re-use.

A Slateswere commonly laid on tongue and groove timber
boarding. This acted as a secondary defence against leaks
and cross -bracing for the roof.

A Slateisadurable material and most slates stripped from a
roof are likely to be reusable. Itis however common for at
least 10% of the slates to require replacement. To maintain
the appearance of the roof, the salvaged roof slates should
be used on the most visible roof slopes, with the new
slates confined asfar aspossible to the less visible slopes.

A Well-built slate roofs often had mitred hips with lead
flashing in place of acapping. If not, mitred hips were
capped with terracotta tiles bedded in mortar or with metal
rolls. Ridge cappings were formed with ametal roll (usually
lead) or aterracotta tile bedded in mortar. These details
must be repeated when the roof is renewed.

A Imported Welsh slate is most commonly found on historic
buildings. Welsh slate is still being produced and is
available in arange of sizes and thicknesses. Canadian
and Spanish slate sare also available, but the colours
are less likely to match the original. Aswith most natural
stone, performance of slate, even if sourced from the same
quarry, may vary over time and test data should be checked
before making afinal selection.

Shingle roofs

Discussion regarding timber shingle roofs begins with
distinguishing between shingles and shakes. Shingles are
timber roofing units with asawn finish, roughly 450mm long
by widths of 75 to 175mm and 13mm thick. Shakes are units of
similar dimensio ns but are split from the log, are thicker, and
have arougher appearance. Early Queensland buildings are
most likely to have been roofed with shakes.

The life of ashingle/shake roof is limited and, although their
use was widespread until the late 1800s, few have survived to
the present day. The practice of covering aleaking shingle roof
with corrugated galvanised steel has preserved anumber of
shingle roofs, often without any indication of their presence.

Shingle/shake renewal

Should it be desired to renew aroof covering with the original
finish it should be established if shingles or shakes were the
original roof covering. Remnants of the original roof or early
photographs will provide evidence.

Western red cedar isacommonly marketed and available
shingle, it has adifferent colour and texture to the Queensland
hardwoods and is not anappropriate material for useon a
heritage -listed building. Ithasalife expectancy of no more
than 15 years. Local hardwoods such as Forest Oak (casuarina
torulosa), Ironbark (eucalyptus fibrosa) and Red Mahogany
(eucalyptus resinfera) have alife expectancy in excess of
50 years and are available as shingles and shakes.

The Australian hardwoods are generally available asgreen
timber and must therefore be butted toget her when laid to
allow for shrinkage. This leaves anacceptable gap of about
10mm between them. Shingles and shakes are nailed to
50mm x 38mm battens forming atriple overlap inthe same
manner asroofing slates. Each shingle is twice nailed, 20mm
to 25mm from the edge and 40mm to 50mm above the butt
line of the next course.

Hip, ridge and valley details

Hips and ridges must be capped. This is traditionally done with
asite made assembly of shingles and shakes. Galvanised steel
or lead sheet were also used to form capping.

Valley gutters areformed from galvanised steel sheet and
should extend at least 200mm from the centreline under the
shingles or shakes.

Maintenance and repair

As with other roofs, regular and consistent maintenance is the
most effective way of extending the life of ashingle or shake
roof and helps conserve significant fabric. Avoid walking on
these roofs A where accessis required, make useofaé c a t
| a d dte spi@ad the load.

A Inspect the roof regularly and look for any shingles or
shakes that appear to beloose or split. Drill ahole for a
new nail to prevent splitting. Splits and holes can be fixed
with apiece of galvanised sheet slid under the shingle and
nailed in place through the shingle.

A Badly split, missing shingles or shakes shoul d be replaced.
Loosen the shingle or shake above, remove the shingle, cut
off the nails and slide the new shingle into place and fix
with galvanised nails.




Technical Note

Department of Environment and Heritage Protection

4. ROOF DRAINA

Purpose

This section deals with the means by which rainwater is directed
via gutt ers and downpipes to the ground and away from the
building. This note identifies the types of guttering present on
heritage -listed buildings in Queensland, common causes of
their failure and appropriate measures to maintain and repair
them. Afault in the roof drainage system can cause damage to
the fabric of the building asthe rainwater isconcentrated ina
small area.

Context

The gutters and downpipes of most heritage -listed buildings
areformed from galvanised iron and are often animportant
architectu ral feature. The corners of Victorian and Federation
buildings were often emphasised by decorative sheet-iron
acroteria onthe Ogee gutters. The ogee profile itself came
about asanimitation of earlier timber gutters, which were
moulded to match the barge boards of gable ends. Ornate
rainwater heads and downpipes with elaborate saddle straps
also formed part of the decorative scheme.

The typical Queenslander house later in the 20" Century had
plain Quadrant (quad) guttering. Although plain, the line of the
quad gutter remained astrong architectural feature of the roof.

ﬂ
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Decorative use of guttering i Victorian

TheOgegyutterisreturnedaroundthegableandcornersareemphasised
with acroteria

Great state. Great opportunity.
N oV ernment

Commercial and public buildings with formal street frontages
usually hid their pitched roofs behind an ornate parapet wall.
This created aneed for box gutters located at the junction
between roof and parapet wall or between parallel roofs.
Inter -war, modernist buildings seeking to achieve clean
horizontal lines, without resorting to aflat roof, also hid a
pitched roof behind aparapet wall. This was often only done
on the main elevations, with other elevations continuing to
use the quad gutter.

Commercial and industrial buildings covering alarge area

were usually roofed by acomplex series of parallel roofs

requiring box gutters between them, and which often required
internal downpipes.

6 Og guited

6 Qu guitdy

Common Queensland gutter profiles
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Decorative use of guttering 1930s

Aplainbuildingwith aquadguttertakenall aroundthebuilding,in frontof
thegableandfollowingthepitch of theroof.

Queensland



Materials, profiles and size

As already noted, the majority of gutters and downpipes
e on heritage -listed buildings are of galvanised steel.
Copper, asbestos and lead are also found. Copper gutters

ﬂ A and downpipes are less common and are mainly found on
Gutter lineawith 1 | 2 f- -V _ -~ Boarding public buildings. Asbestos gutters were widely available,
lead or galvanised ' but are not always found on buildings with asbestos roofs
sheet iron asthey were comparatively brittle. Leadwasused to line box
gutters, but galvanised steel sheet is more common.

A cutter b - A Whenreplacing gutters and downpipes, the original
< utter bearer . . .
profi les and shapes should be reinstated. Evidence
from early photographs or original specifications or from
remnants such asbrackets should enable the correct
Section through box gutter at parapet wall profile to be determined. The ogee and quad gutters
are the most commonly found profiles on heritage -listed
buildings. They are still popular and, while
mainly produced in Zincalume® and COLORBOND®,
| are available in galvanised steel.

Flashinginto gutter

A Gutters and downpipes of some roof drainage systems on
heritage -listed buildings aretoo small to carry the volume
of water commonly shed in heavy rain. The judicious
insertion of additional downpipes and rainwater heads can
improve the capacity of the system, but their design and
siting must be carefully considered. Modern ogee guttering
is slightly wider than the traditional profile, allowing greater
carrying capacity. Its use may be acceptable in some cases,
usually where replacement guttering is required.

Gutter linedwith A Downpipes were usually round, and formed from galvanised
leador galvanisec iron sheet, but rectangular ones were not uncommon.
sheeiron . L .

Any new downpipe should be located to minimise visual
disruption of the facade, while providing agood spread of
outlets around the roof. The profile should match th e original
with some way of distinguishing between the new and the
old on close inspection. If anything, simplify the roof drainage
system; do not make it more complex.

Highpoint
of gutter -

Sections through box gutter between parallel roofs
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Boxguttel

Gutter and down pipe replacement

Typical box gutter between parallel roofs Herethereplacementarein galvanisedteel thegutteranddownpipeofthe
appropriateprofileswith solderedoints. Howeverthekinkin thedownpipeo
avoidthepostmouldingis likely to causeblockages.




Maintenanc e

Gutters are particularly susceptible to corrosion due to the
build -up of leaves, bird droppings and air pollutants. The
resulting weak organic acids and salts promote corrosion

in an environment already at risk due to water lying for long
periods in shallow, slow -draining guttering. Theregular
cleaning of gutters and stormwater disposal systems is an
essential maintenance strategy.

A Occasional checking to ensure that gutters fall the right way
isalso important. The slope of agutter may change with
time due to distortion of the roof framing and to settlement
or ground heave beneath parts of the building. The resulting
build -up of water and debris may weaken gutter supports,
causing further sagging. Old gutters may require support by
over-strapping to enable the fall to be maintained.

A Valley gutters are located at the junction between sloping
roofs and, aswith box gutters, they carry concentrations
of rain water run -off and are susceptible to blockage by
leaf matter and other debris. They are often not clearly
visible from the ground and should be checked regularly.
Similarly, flashings atthe back of chimneys and other
vertical elements protruding through sloping roofs can
concentrate rain water run -off and must be kept clear.

A Boxgutters arethe weak link in the drainage system of
the roof asthey are out of sight and are often neglected.
If they leak or overflow, alarge volume of water may
be discharged into the building. Box gutters and valley
gutters are particularly vulnerable to blockages caused by
accumulations of leaves and other obstructions such as
dead birds or rodents. Abuild -up of hail can also create a
short -term blockage. Strategically placed leaf guards may
prevent this.

A Box gutters usually discharge into a rainwater head.
These are essenti ally boxes on top of the downpipe that
provide alarge catchment areato slow and dissipate the
energy of the horizontally moving water from the gutter.
The mass of water in the head then drives the water down
the pipe more efficiently .The rain water head must be kept
clear and should always have an overflow outlet. Rainwater
heads make attractive nesting places for birds and should
be regularly inspected.

A Rainwater is naturally slightly acidi

~_ Lead flashing dresse
into rainwater hea

Rain water head at parapet wall

¢. When affected

by certain atmospheric conditions, such asindustrial
pollution or proximity to the coast, rainwater can become
more acidic. The effect of this acidity is neutralised to
some extent if the rain water falls on zinc -coated materials
or ungla zed cement tiles by the chemical reaction with
these materials. If the rain falls on aneutral surface, such
asapainted roof of any material, Zincalume® or glazed
terracotta tiles, and isthen concentrated onto localised
areas of galvanised iron (aswith the gutter below a
corrugated roofing sheet), the acid effect will accelerate
corrosion at points below each corrugation. If left
unchecked, the gutter will quickly rust through.

The rainwater collected from the roof must be directed
away from the buildin g. The base of the downpipe must
discharge into an underground disposal system, usually
through agully trap orinto asurface drain. If allowed to
soak into the ground at the base of the building, rainwater
may undermine theb u i | d foaotiggé ®nd exacer bate
rising damp problems. Discharge outlets of downpipes
should be checked for blockages when it is raining.




Repair of gutters and downpipes

Principles to follow when repairing guttering and downpipes
on a heritage -listed building:

A Ifthere have never been eavesor gutters on the place do
not add them without good reason and careful design.

A Asfar as possible, prolong the life of the existing gutters
through patching, treating rusting areas and painting the
internal surfaces of the gutter.

A Replace only those parts that are damaged or missing.
Replace like with like f gutter and downpipe profiles
should match the original unless they are unobtainable
or the sizes are clearly inadequate, in which casethe
replacements must be carefully selected and appr opriate
to the building.

A Gutter brackets should have the correct profile.
Re-use existing brackets wherever possible.

A Gutter brackets should be carefully fixed to the fascia and
should not pierce through the back -face of the timber.

A ltisimportant that gutters slope towards the outlets
(@aminimum gutter fall of 1in 500 is recommended).
Without this slope, ponding will occur and reduce the life
of the gutter.

A Gutters generally fail at the joints. Remove the rusted areas
and re-solder joins. Joints in new guttering and downpipes
should be soldered.

A Small leaks may be repaired with silicon, but makeshift
repairs are unlikely to last.

A Downpipe locations should be as originally intended.
If downpipes are missing, the original discharge locations
will be apparen tin the gutters. If necessary, insert
additional downpipes and ensure they are carefully
designed and sited.

A Downpipe fixings (either straps or spiked hooks) should
match the existing fixings and should be painted to match
the adjacent paint surfaces.

A PVCreplacements or COLORBOND®modern profile gutters
and downpipes should not be used astheir appearance
will be out of character with the building.

A Rainwater heads should be carefully patched if damaged.
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Purpose

This section looks atthe broad range and function of roof
structures to be found on heritage -listed buildings. It examines
the defects that occur in these structures and suggests methods
of repair. Defects are usually the result of afailure in some other
element of the building, such aswaterproofing, guttering and
structural movements. Mechanical damage may be the result of
extreme weather or termite attack.

Context

The roofs of heritage -listed buildings are often the least
altered part of the building and may provide clues to its
history. They are also the least visited part of the building
and, asaconsequence, are liable to suffer from lack of
maintenance. The function of the roof structure is to support
the weather -proof covering and provide the slope that allows
rain water to be carried away from the building. Apart from
sheltering the occupants and contents of the place, the
covering protects the roof structure from decay.

The roof structure must be adequately braced and anchored
to not only support the roofing covering materials but also
resist lateral and uplift wind forces, and to brace the
building as awhole.

There is along tradition of using timber for roof -supporting
structures. Most old buildings have comparatively steeply
pitched triangulated roofs with varying degrees of elaboration
and complexity. Sometimes, they include features such
asornamental towers, pinnacles, gables and parapets.

Roofs of domestic buildings are almost invariably of timber
construction, while industrial buildings with their larger spans
are usually of steel construction.

Some 6 mo d edomedtic and commercial buildings feature
flat or near-flat roofs where designers wished to achieve

clean, horizontal lines. These roofs are usually made from

reinforced concrete, waterproofed with mastic asph altor
roofing felt.

Great state. Great opportunity.

e,
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Roof form and framing

Timber roofs

The simplest form of roof structure is the mono -pitch lean-to
(or skillion) roof. Rafters, at apitch appropriate to the covering
material, are supported on walls or posts. Averandah is
usually alean-to, supported by awall plate attached to the
wall of the building, and the lower end by verandah posts.

Some small, early buildings have triangulated pitched timber
roofs simply supported on the walls, which must then resist
the outward thrust of the rafters. The span of these roofs may
be increased by supporting the rafter on apurlin. The outward
thrust of the rafters may be restrained by aceiling joist, tie
or collar tie, forming aroof frame or truss. Aroof truss isa
triangulated frame that trans fers the load of the roof via the
wall plate onto the external walls. The triangle is the strongest
form of framed structure asit cannot be deformed if the
members are adequate and the joints are rigid.

The detail of the roof structure isdetermined by th eweight
of the roof covering, the weight of the roof structure itself,
and the span between the supporting walls. Roof coverings
of terracotta tiles, slate or asbestos cement sheets are
much heavier than corrugated steel sheet and require far
more robust framing. Slateroofs usually had aboarded
sarking fixed to the rafters, which added to the weight of the
supporting structure.

Collar tie alternative
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Ceilingjoistasrestraintto
outwardthrustofrafters

Simple timber roof truss
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King post timber roof truss

Timber and iron roofs

The various members of aroof truss are exposed primarily

to compressive or tensile stresses. Timber performs well
under compression, while the tensile strength of iron is
much greater than that of timber. Replacing the tie beam of
the truss with aniron rod, and in combination with cast iron
connections, it was possible to construct an efficient truss on
site with out complicated carpentry.

J,Cast iron connection

Timbercompressiostruts

Irontensiorrods

Timber and iron roof truss

Iron and steel roofs

The availability of wrought iron, and later steel, duri ng the last
half of the 19" century, made it possible to make roof trusses
that achieved the greater spans required by railway and
industrial buildings. These generally followed the triangular form
of the timber truss. The need for natural lighting inind ustrial
buildings sawthe development of the saw-tooth roof, formed
from arectangular truss spanning between walls or columns
with mono -pitched frames spanning between the trusses.

Roofs of an arched configuration, and using acorrugated

steel covering, usually have atriangulated -frame supporting
structure. Some roofs, however, make use of the arched form
of the corrugated steel to span the distance between the
supporting walls with minimal supporting structure.

Portal frames are acomparatively recent form of construction
where rafters and columns form part of the same frame.
Therigid connection between rafter and column transfers some
of the bending moments of the rafter to the column, allowing a
larger span to be achieved. Portals are generally steel, precast
concrete or laminated timber. The buildings are usually single
bay and single storey.

Steehnglegiveted
to steegusset

\ plate connectors

Steel gusset plat
>

Steel roof truss made of paired angle iron members

lCorrugated steel she

Typical portal frame fimaterial could be
timber (laminated or ply), steel or concrete




Glazing systel . .
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Southlight
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Saw-tooth (south light) roof system

Latticegirderssupporteadncolumngarrysouthighttrussesvhichsupport
the roofcovering.

Flat roofs

Flat roofs are uncommon in older heritage -listed buildings in
Queensland and may occur aslinks between pitched roofs

which function effectively asbox gutters. They are formed

from timber joists with atongued and grooved board cover
and set atanincline to the rainwater outlet . Waterproofing

with lead sheeting wasthe most appropriate material, given
its durability. Various forms of bituminous felt were a cheaper
alternative, but had acomparatively short life span. A number
of waterproofing membranes have become available over the
years and may be found where repairs have been carried out.

Flat, reinforced concrete roofs are found on some mid-20"
century heritage -listed buildings. Waterproofing was always
aproblem for these roofs. Well-laid and protected mastic
asphalt could be expected to have areasonable life -span, but
the bituminous felts and similar systems broke down quickly
inQu e ens | dimaled Most waterproofing membranes will
have been replaced several times and it is not uncommon
to find alow -pitched corrugated steel roof added over a
persistently leaking concrete roof. Present-day waterproofing
membrane systems are more reliable and generally do not
present conservation problems.

During the 1960s, several new steel roofing sheet profiles were
introduced. These were roll -formed from coil strip, enabling
continuous sheets of up to 12m lengths to be produced. An
innovative product called Klip-Lok® 6 S'i x thadethme® ribs,
41mm deep. Whenfixed, the side ribs of adjacent sheets

interlocked and did not require additi onal fastening. Klip -Lok®

was especially suitable for near  -flat roofs, which usually  are
simply supported on beams or rafters.

Joints and fastenings

Timber roofs

For roof frames to function, the joints needed to be rigid and
this was achieved in tradition altimber construction using
mortise and tenon joints secured with hardwood wedges.
Early settler buildings relied on acombination of wrought
iron nails and bolts to achieve rigid joints.

Roof framing for large or complex buildings was usually
prepared in the workshop where complex mortise and tenon
joints could beaccurately machined. Thetrusses were
assembled on site and the joints and connections secured
with steel bolts and straps.

Roofs combining timber andiron relied on patented cast or
wrought iro n connections to tension the tie rods and king
bolts. These roof trusses could not support aceiling and were
best suited to industrial uses.

Built-up roof trusses were formed on-site and made of much
lighter paired timbers bolted together atthe joints. Inthe
ordinary bolted connection the stress was concentrated at

the outer surfaces at the interface. Using timber connectors
distributed the stress over awider area and transmitted
the load more effectively. The two types of connector most
commonly used were the toothed plate and split ring.

During World WarTwo, shortages of steel and the need

for large span structures saw the innovative construction

of wide span arched trusses made up of short lengths of
hardwood nailed together in jigs on-site. The incr eased
demand for speedy construction at the time meant traditional
timber roof construction wasreplaced by increased use of
glued and nailed plywood gussets or simply nailed joints
to form trusses. Post-war, the trends continued and the nail
plate connect or wasintroduced in1952. Combined with
rolling press fabrication, it has made it possible to produce
engineered trusses with aminimum of material.

Archerfieldiglood detailofboxedrussatbaseBoxedrussmadeupoflight
hardwoodtimbersnailedtogetherSpanof 57.45m.




RockyCreekglood crosssectionPairedtrussesnadeupfromlighthardwood
timbersnailedtogether Spanof 16.9m.

WWII timber roof truss construction
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Built -up timber roof truss connections
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Timber, king post roof truss connections

Iron and steel roofs

Iron and steel trusses were usually made up in segments from
steel angles. The members of the truss are joined together
by means of rivets or bolts and thin plates called gussets.
Small trusses could be fabricated in the workshop, but larger
trusses were fabricated in parts and bolted together on site.

Welding of steel in construction became widespread in
Australia during the 1930s, effectively replacing riveted
connections and simplifying roof truss fabrication. Welding
is best done in the workshop fi trusses were still fabricated in
parts in the workshop and bolted together on-site.

Paired stee
anglerafter
L —

Steel column support

Steel gusset plate
\

Steel roof truss connections




Commondefects in roof structures

The timber framing of most heritage -listed buildings is usually
robust, with awide safety margin. Similarly ,iron and steel
roof structures, although wide spanning, generally only have
alight roof cladding and, with wind bracing, are sufficiently
robust. Defects in both types of roof structure usually result
from inadequate maintenance and neglect or damage
resulting from extreme weather events.

Timber roof structures

A Overalong period, roof leaks cause localised portions of
timber roof structures to rot. This usually affects beam or
rafter ends where water runs down the rafter, creating a
damp condition at the junction between wall plate, ceiling
joist and rafter. If unchecked this can cause the rafter to
become detached and put lateral pressure on the wall top.

A Leaking, blocked and overflowing box, parapet and valley
gutters have the same affect, where regula r cycles of
wetting and drying lead to timber decay. Damp masonry
will encourage rot in beam ends setinto masonry walls.

Flitch platereplaces Sole piees
rotted beam

Masonry

Steel flitch plate

Break in
existingoearn Newtimbers

Bolts

Timber bolted fishplate

Steel channelmeplace /

Steel channel bolted fishplate
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Damp conditions in walls will encourage termite
infestation. Damage caused by these insects can spread
rapidly throughout the roof space if undetected and can
have serious structural consequences due to the loss of
cross-sectional area of the timbers.

Decayresulting from damp conditions and insect attack

will most often occur atthe eavesof the roof and will affect
the junction between wall plate and roof truss. If the decay
is severe, the joint will nolonger function and the outward
pressure of the rafter will bear down on the wall.

Large timber beams may, over time and asaresult of
changes in moisture content, develop longitudinal cracks
that can affect their structural adequacy.

Roof trusses may be affected by ill -judged alterations
where struts or ties have been removed to make way for
alterations within the roof spacefi for example, to install
awater tank or insert aroom and dormer windows.
Unless there has been appropriate reinforcement,
unequal loadings may cause the structure to distort.

Mechanical damage may result from extreme weather or
other events such asstructural subsiden ce or falling trees.
Damage should be assessed by an engineer.

Steel roof structures

A

Iron and steel structures are also affected by damp
conditions. Corrosion occurs where areas of the metal are
in contact with water of a different oxygen concentration,
thus acting asan electrode and causing areas of rust to
form. Aslong as water is present, the process continues.
Ifthe air is contaminated, usually with sulphates and
chlorides, which iscommon inindustrial situations, the
corrosion rate increases.

Galvanic corrosion occurs where dissimilar metals are
in contact in adamp environment. Inthe case of steel
structures, it is most likely to occur where unprotected
stainless steel has been used for repair work.

Steel roof structures, particularly those of the early
20" century, often rely on back -to-back angles riveted
together through gusset plates. This creates locations that
cannot drain. In aheavily polluted atmosphere, such asin
railway sheds, small amounts of water over along period
can cause severe corrosion.

Mechanical damage may result from extreme weather or

other events such as structural subsidence or falling trees.
Damage should be assessed by an engineer.




