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9.44  Concrete Masonry Walls

Itis essential that hollow concrete masonry walls are reinforced and with adequate remnforcing to resist the wind forces
imposed.

The following sketches illustrate the key elements of reinforcing, bonding and tie bar or anchor placement
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9.5 ROOF FRAMING & CONNECTIONS f
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depending on roof shape and direction of wind.
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9.5.3  Roof Framing — Connection Details
It is important to detail the requirements for each of the roof frame connechons.
It is also important that the work is inspected to ensure compliance with the detaiis.

it should be remembered that a chain is only as strong as it's weakest link and in roof framing the chain of integnty calls
for

1 Fix roof sheeting to battens or purlins.
2. Fix battens to puriins or rafters.

3. Fix purlins to rafters or bearers.

4, Fix rafters or beams to wall fop plates.
5. Fix top plates through to foundations

It is equally important that each of the connections is capable of transfemng the loads placed on the joint concemed.

The following sketches show typical detaiis used in cyclone areas.

Existing roofs can be made good if framing is in positicn and lacking only good connections.

Where fixings are inadequate, remave the roof, eaves or celling sheeting to gain access {0 enable the upgrading to be
properly done.
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9.6 BRACING & DIAPHRAGMS

86.1 Bracing Walls

The need for support of external walls by cross walls can be resolved by the installation of bracing walls, the examples
are for imber walls. Brick walls can equal or exceed these transfer forces.
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Modular Wall Construction

9.6.2

brick infill and concrete and steel beams.

1

A suggested solution with concrete framed wails
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CEILING SHEETING AS DIAPHRAGMS
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9.6.3  Ceiling Diaphragms
We are mostly familiar with the solidity and stiffness of the
concrete floors and brick walls in our buildings.

However, we tand to accept much highter construchons in
our ceilings and roofs with thin metal or fibre cement or
tile roof cladding and ceilings are either omitted or are of
the suspended drop-in panel type or of other light matenals

University tests of the Cyclone Testing Stagcn in Townsviile,

Australia, have revitalised interest in the contribution that

properly constructed ceilings can make to the integrity of
the building by providing in the ceiiing plane, significant
resistance to the forces 1ending 1o bend the external walls.

Most ceilings, erected without consideration of the fact that
the construction and it's fixings are so important, can expect
the celling to have an equivalent design strength of from
zero o 0.8 kN'm.

with the better fixing methods, the design load can be

increased up to 1.5 to 2.9 kN/m with better placement of
sheet and morz nails, holding the ceiling sheets to the

9.7 DOORS & WINDOWS

The installation of doors and window openings
requires attention to the fallowing:

. Design of glass, frame and fixing by
excenenced personnel.

. Trickness and size of glass.

. Fang of frame to wall, ncluding size
ard spacing of fuangs.

. Acequate supervision

The illustraticrs show a range of doors and
windows, together with diagrams of wind
pressures and suction forces.

ceiling framewark. [tjustifies the cost of the re-infroduction

. of celing Joists and their supports in the developed

countnes

Same examples are as follows.

1. Plasterboard an clip on metal furnng channels
with tixings at 300 cc to perimeter and field.

2 Ditto but with furnng channels screwed to joist, a
big improvement.

3 Ditto but with pine timber battens.

4 Fibre cement sheeting fixed directly to ceiling
joists.

5 Ditto but fixed to battens

6. Ditte fixed, but with edge batten also fixed to wall

to add 1o strength.

7 Hardboard sheeting with penmeter fixings at 100
cc, field fixings at 300 cc fixed to battens with
cross nogging between battens at end jonts

| PLATE OLASS SMOFFRONT  WINDOWS
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10  CASE STUDIES -
REHABILITATION

CONTENTS

10.1 OVERVIEW OF REHABILITATION CASE STUDIES
10.1 1 Case Study 1
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10.1.2 Case Study 2
Television Studios & Offices
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Motor Hotel (Motel} Building
10.14 Case Study 4
Holiday Units
10.15 Case Study 5
{a}  Two Level Timber Schoal
{0y School Todlet Block Structure
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[ Case Stuc[ies - Rehabilitatioﬂ

10.1

OVERVIEW OF REHABILITATION
CASE STUDIES

This sechion includes case studies on;

Case Study 1« A Joint Venture Recanstrugtion
Programme in Tonga

Showing how small nafiors can inttiate, absorb
research results and implement state of the art
technology.

Case Study 2 » Restoration of Histori¢ Buildings

Showing how a farge histone Federatron building
can be upgraded and rehabiiitated with mirumal
interterance to the architectural fabnc,

Case Study 3 » Rehabibtation of Damaged Mate!
Buldings

After loss of roof and some walls and loss of
intenors and axposure to detencration for some
years the building was able to be saved and
rehabilitated to a first class, cyclone secure
position,

Case Study 4 » Upgrade of Holiday Units

A timber framed complex of holiday unds which
was sub-standard in structure was able to be
upgraded to enabie it to survive cyclone winds

Case Study 5 » Two Level School and Faciliies

A two level timber classroam block with suspect
structural capacity was made secure with minimal
cost and survives 24 years later. A todet block
shows how to ventilate the walls to reduce the
effects of wind forces and modeis good quality
tie-down technigues.

10.1.1  Case Study 1

. Joint Venture Community
Reconstruction — Tonga

with investigation, identification, research, full scale
testing, adoption of recommendations and
implementation of new design techmgues for cyclones.

It could be said that Tonga led the world in 1982-84

During March 1982 cyclone “Isaac” (43 mvs) hut the islands
of the kingdom of Tenga causing much damage. The
Government was committed to & reconstruction
programme of 2,000 houses in a two year penod

After the cyclone and damage assessment review, the
Govemment identified some weakness in the designs for
the new houses and it was decided to make available a
house for full scale testing (refer Eaton & Rearden 1985).

- A umgue jomt venture developed.
- The Tongan Government provided the house.

- The Commissicn of the European Community
financed the cost of the house matenals

- The New Zealand Government funded the cost of
a travel for a Tongan official to vasit Australia to
erect the house at the test site at James Cook
Unwversty of North Queensland, Townsville,
Austraha, to Tongan standards.

- The Australian Government funded part of the
testing n conjunction with the Cyclone Structural
Testing Station {(CSTS) at the University.

- The Bntish High Commission to Tenga pravided
the ffaison.

- The Brtish Building Research Establishment
(BRE) acted jointfy with the Testing Station in
regards 1o recommendations and testing.
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After the full scale testing, simple but effective solutions with roof batten location and more secure fixing methods were
identified that would enable the house to be modified to resist maximum cyclone winds of over 60 m/s.

These recommendations were quickly adopted by the Government and implemented in the houses already under
construction in Tonga.

The houses contained 2.4 x 1.2 ply sheeted wall panels, pre-cut and assembled in a factory, together with the pre-
fabricated roof trusses, creating a mini-industry for a training and assembly program, and providing employment.

The whole project of initiation, testing and action in implementing the results into the 2,000 homes was completed in the
existing housing development programme of a little over two years.

It was a fine example which created employment, initiated quality controlled mass production of wall and roof panels and
trusses also used in school construction; the whole of which educated the construction industry which lifted its level of
expertise.
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