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SIMULATED WIND TESTS ON A HOUSE

Part 2 Results

G.N. Boughton*

SUMMARY

Loads in excess of those experienced in tropical cyclones were placed on a

40 year old timber framed duplex in a series of tests designed to trace
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taken over by the Queensland Housing Commission, fitted with internal

wails, cetlingand wall linings, and converted to a duplex. Over its 40
year history, the house had been subjected to high wind loads from three
major cyclones including cyclone 'Althea’ which damaged many other buildings
throughout Townsville. However, as all the sheets of roofing and weather-
boards on the house were the originally installed items, the house appeared
to suffer minimal damage in these three high wind events. A sketch of

the home is shown in Figure 1, and some relevant structurai details are
summarised below.
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As extensive testing of roof sheeting has been performed by

and other testing organisations and manufacturing companies no attempt has

been made to apply uptift loads to the roof sheeting itself. Rather, the
uplift loads were applied to the purlins of a 25 m® area of the roof using
the loading configuration shown in Figure 2(i). The load spreaders dis-
tributed the applied uplift to twelve point Toads on the purlins giving

an average area distribution of just over 2 m? per load point.
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16.

7. LATERAL LOAD AT FLOOR LEVEL - A STRENGTH TEST

As indicated in Sections 5 and 6 of this report, all lateral loads on the
building are eventually transferred to floor level either by studs directly
to the bottom plate or by studs to roof structure bracing systems and then
to the floor through walls parallel to the direction of the wind. Thus,
all lateral Toad applied to the building must be transferred from the floor
to the ground. In the case of the house reported in this work, this involved
the transfer of force from the timber floor bearers through steel ant caps
to timber piles, and then to the ground. As there was no effective shear
connection between the house and the stumps, the transfer of this lateral
force relied on friction between the bearers and the ant caps and between
the ant caps and the stumps.

In this test, an 11.5 metre length of house with weight estimated at 140 kN
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As the lateral loads used in determining the current code design load and
the 'Althea’ load were for wind at 15°, the uplift used must also corres-
pond to wind at 15°. At this angle, the mean uplift pressure coefficient
on the southern side of the roof was 0.47 and the mean pressure coefficient
on the northern side of the roof 0.1 downward (Holmes, 1981). This gives




However the current code design load factor for first slippage is Tower
than recommended (Department of Construction). Thus under the cyclic
loading applied by a current code design high wind event, some slippage
may have commenced and if the loading had persisted, a failure may have

eventuated.

Timber framed houses that are built to modern specifications tend to have

lighter frames and ceiling structures. Also, there are many cladding
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points along the Northern wall and Toading was restricted to keep the house

behaviour within elastic HM&JW&'







8.2 Lateral Load Distribution in Roof Structure

The point load applied to the house in the stiffness tests was located

adjacent to an internal wall. From the above analyses, it was determined
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24,

mechanism used in load transfer, and it is planned to check this work in
the next house tested.
The high percentage of load carried by the roof sheeting, and the large

distances it can span make it a very useful Tateral load carrying diaphragm.

9. RECOMMENDATIONS FOR FUTURE TESTING

The analysis of the test results has highlighted the need for improving
testing procedures in future full scale house tests. Most of these stem
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Points 4 to E stud loads
F to I top plate loads
J and K bottom plate Iloads

L and M uplift loads
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igure A.1 Plan of house showing load points
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Figure A.2 Elevation of house showing load points
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A.6 Stud Test 4

Geometry of Test
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Test History

During the loading in each of the four tests, the top plate bent inwards
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A.13 Top Plate Test 12

Test Geometry

A.C. sheets and the other with plywcod and was removed from the house and
tested in the laboratory. Both ends were held down to the test bed with
steel rods and the load applied at top plate Tevel in the plane of the wall.
Four dial gauges were used.to determine movement of the wall, and movement
of the test bed. The test configuration and the location of the dial
gauges is shown in Figure A.12.

Test History

The wall was loaded in increments of approximately 2.5 kN to 12.5 kN. This









