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current building standards and presents some preliminary findings. A
complete set of recommendations will not be available until the detailed
analysis of all of the collected data has been finalised. It will be

presented in a later publication.

DESCRIPTION OF THE HOUSE







rods. The bearers were tied into the top of the concrete columns with

6 mm steel flat plates, or bolted to the top of steel columns, with 10 mm

bolts passing right through the depth of the bearers. Concrete columns
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Flooring

Joist to bearer connection

Bearer tc column connections

at each end and centre with a 20 mm expanding
masonry anchor.

19 x 60 mm hardwood strip flooring fixed with
ane nail per board per joist.

2 skew nails but also with two framing anchors
connections adjacent to tie-down rods.

(1) concrete columns - fish tailed plate
50 x 6 mm with one MI6 bolt.

(11) steel columns - two M12 bolts through
full depth of bearer.

Internal wall frames

Roof trusses

45 mm, at 450 mm spacing.

Seasoned pine, studs 70 x 35 mm at 450 mm
spacing.

7 m span, 10° pitch. 900 mm spacina. marked
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Top plate to floor tie-down 12 mm anchor rods from top plate to an under-
batten under floor joists at each corner,
adjacent to openings and at max. 1800 mm centres.

External wall cladding Hardie's 4.5 mm external fibre cement sheeting.

Internal wall cladding 10 mm thick plasterboard sheeting with recessed
edges.

Ceiling cladding 10 mm thick plasterboard sheeting with recessed
edges.

Cornice 100 mm wide curved plasterboard cornice.

ATl claddings were fixed in accordance with manufacturers' recommendations.

While the house was structurally complete, it was quite unservicable, as




by a digital computer for 18 mean wind directions. Following the analysis
of this by Holmes the maximum total loads on the full scale house could

L - ) r ~

FI h; : = = .










15.

4.1 Loading System

As was seen in the previous section, Toads on the house could be divided
into lateral loads and uplift Toads. The lateral loads acting on the
building consisted of pressure Toads normal to the wall surface of the
windward and Teeward walls with the suctions on each side wall cancelling
each other out. The action of the wall studs in bending, carries these
loads to the wall top plate and the wall bottom plate. The mechanism of
Toad transfer by the studs and the sheeting can be satisfactorily tested
in the Taboratory, so was omitted from this load simulation. Theoretical
analyses, studies of damage following high wind events and tests performed
on studs in a house by Boughton and Reardon (1982) indicate that there

is ample stiffness and strength in the studs to transfer loads effectively
to top and bottom wall plates as a uniformly distributed load with the
same total value as the pressure Toading on the whole of the house. A
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The total design uplift forces acting on the house were taken as the
highest forces of two alternatives as discussed in Section 3. The high-
est uplift forces were produced considering full internal pressure, and

suction on the outside of the roof sheeting. Thus the appropriate place
to apply the upTift Toads was in the roof structure. It is generally
accepted that with lined eaves, it is possible for the ceiling manhole
to blow in and allow the full internal pressure to act on the underside
of the roof sheeting. Therefore the total maximum uplift force can be
applied directly to the roof sheeting. Again laboratory tests have been
extensively used in the past to evaluate the performance of the roof










pump controller. At a signal from the computer the pump was started, and
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acting as a diaphragm.

(v) The roof sheeting was then remo#ed, and after installation of the

ceiling cladding, the horizontal loads at top plate Tevel were
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6.1 Uplift on Roof

Uplift Toads were generated and applied as indicated in Section 4. The
cyclic loading sequence of 10200 cycles as detailed in Section 4.3 was
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splitting of the rafter evident. This supports the failure Toad obtained
in the house tests.

Thus minimum factors of safety obtained in the test were as follows:

Batten screws 3.3
Truss >2.2
Tie-down system >2.2

As previously mentioned, the roof sheeting and fastening system employed
on the Hyne House was one that has been found to have factors of safety
of more than 2.0 in equivalent laboratory tests. It therefore appears

that all elements in the uplift forces chain of resistance have minimum
factors of safety as built of at least 2, and should therefore perform
satisfactorily under design wind conditions.




strengthened four times throughout the course of these tests, but even

so the total lateral Toad was Timited to 97 kN, equivalent to 4.75 times

design load at top plate level. This limit was placed to prevent failure
of sub-floor structural details which could have led to undesired severe

damage to the house and testing equipment. The actual sub-floor bracing

probTems will be discussed in Section 6.3, and all comments in the




walls. By directly connecting the ceiling cladding to the wall
sheeting, shear forces could travel from one diaphragm to another
bypassing fasteners in both the ceiling and the walls, timber
framework and special bracing wall connections. The cornice was

compietely removed from the house. This was equivalent to a small

timber strip cornice nailed only to the wall frame, and also
confirmed that the cornice had carried most of the shear forces
into the walls, as the top row of fasteners in the wall plaster-
board which had previously been concealed behind the cornice were
showing no sign of having carried load. The fasteners near the
bottom of most plasterboard walls, however, were showing signs of
having carried very significant shear forces out of the walls to
the floor. Again 4.75 times the terrain category 3 design Toad
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timber braces
fixed with one
16 mm masonry
anchor each end

32 mm steel RHS
fixed with two
12 mm masonry
anchors each
end. Bearer
restrained against
rolling.

{b) First Modification

32 mm steel RHS
fixed to top of
bearer with two M12
Bolts. Base fixed
with two 12 mm
chemical anchors.

{c) Final Modification
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chemical anchors and the bracing system performed well for the
remainder of the above floor tests.

At the completion of the tests on the house above floor level, all of the
abovementioned temporary bracing was removed. Where concrete had been
broken, it was replaced with high strength concrete grout, and the timber
braces on columns K1, K2 and K3 changed to the other face of the column
where the concrete was undamaged. This alsc enabled the masonry anchors




Hyne House. A Toad factor of 2 is generally recommended for design of
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(i) The roof, ceiling and floor all functioned as highly effective
diaphragms to transmit Tateral forces to the top of vertical
bracing elements.

(i) A11 walls within the house functioned well within their elastic
range at working loads, to carry lateral Toads from top plate
Tevel to floor level.

(i1i) The roof structure and tie-down system functioned adequately to
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Lysaght Brownbuilt Industries roof sheeting.
Spurways Cooke screws and nails.
Teco Pty Ltd framing anchors.

The Cyclone Testing Station is greatly indebted to Mount Isa Mines
Limited, for establishing the MIM Fellowship. Without this fellowship,
the house testing project would still be in its infancy.

The authors also wish to thank Associate Professor George Walker for his
keen interest in the project and his contribution to on-the-spot assess-
ments of failure modes.

Finally the diligent and enthusiastic work of Mr W. Morris, the technician
for the project is also gratefully acknowledged. His patience in unscrew-
ing and rescrewing the roof sheeting six times is to be admired.
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