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1. INTRODUCTION 
At the request of Mr. Peter Yuan of Aussi Rossrock Import Pty Ltd, we attended on 23 -25 August 2013, a proof testing session on samples of magnesium oxide wall boards with a view to confirming their capacity in strength and serviceability for cyclone regions.  The samples represent the products that are designed for use in general for fencing wall or other cladding walls.  
The test was carried out at 6 Gatwood close Padstow, New South Wales during the three days. The test load and method of testing evolved from consideration of the Australian Standard AS 4040.3 – 1992, “Methods of testing sheet roof and wall classing, Method 3: Resistance to wind pressures for cyclone regions”, AS 1562.1:1992, “Design and installation of sheet roof and wall cladding”, and AS/NZS 1170.2: 2002, Structural design actions, Part 2: Wind actions.”
The following tests have been carried out:

· Serviceability limit state; and 

· Strength limit state.

2. SPECIMEN
4 samples of the magnesium oxide wall boards have been chosen randomly from a batch of some 100 pieces. The panels are made of 75 mm thick magnesium oxide foam in the middle and both side attached with 8mm thick fibre cement sheets, fibreglass mesh and industrial cloth. 
The designed supporting and fastening system is using aluminium “H” channel holding the boards with no additional fastening facility.  The supporting channel is 100 X100 X 2 X 2400mm long, with a stopper at 1800mm from the top of the fence down to ground. The rest of 600mm length is designed for fixing the channel into concrete foundation.   
3. APPARATUS AND SUPPORTING STRUCTURE

The test was carried out through a designated multi-span supporting structure. Three supporting members were incorporated with the testing panels. The supporting members were fixed on to the test structure and were supported by steel planks and vertical tubes, so that the load on supporting members can be transferred to solid ground, in order to minimise the effect for real panel deflection and failing nature. See Photo 1. 
The loading medium for the testing is inflatable bags filled with water. The bags are 1850 mm L X 760mm W X 220 H in size. The 6000mm X 1800mm board (fence) area was fully covered by the first layer of 8 parallel located bags. The second layer of bags is using another 8 bags to be located  on top of each bag of the first layer.  The mass of water for each bag has been calculated and measured, so that the mass of water became the designated load to uniformly cover the whole areas of the surface of the samples. See Photo 2.  Load cycles were achieved by hydraulic lift through slings linked at the mid span of the panels.  Laser measuring tools were used to measure deflections at various stages, including before loading, when loaded, loaded and after fatigue load cycles, and after removal of load. 
4. TEST LOAD CALCULATION
The test load has been prepared as below.

4.1  Wind speed

Based on Section 3.1, AS 1170.3:2002, regional wind speed for Region C, 
V50 = 52 m/s * 1.05 = 54.6 m/s     for ultimate state wind speed.
4.2  Design wind pressure and Test pressure 
Based on Section 2.4, AS 1170.3:2002, the design wind pressure shall approximately equate to
 P = 0.63* V50

If considering the aerodynamic shape factor and response factor value to unity.

Therefore, P = 0.63 * 54.6 ^2 = 1.88 KN / m^2.
Based on Section 6.1.2, AS 4040.3:1992, and Table 5.1 of AS 1562.1:1992, the test pressure
Pt = 1.88 * 1.1 = 2.07 KN/m^2, for serviceability limit state test, and

Pt = 1.88 * 1.3 = 2.44 KN/m^2, for strength limit state test.

4.3  Test load – serviceability limit state

As the area of the installed section is 6.0 m X 1.8 m = 10.8 m^2, the test load for serviceability limit state is therefore 
Ls = 2.07 *10.8 = 21.6 KN 
There is 2160 kg water to be filled into 16 water bags with equal mass of 135 kg each.
4.4  Test load – strength limit state

As the area of the installed section is 6.0 m X 1.8 m =10.8 m^2, the test load for strength limit state is therefore 

Ls = 2.44 *10.8 = 26.4 KN 
There is 2640 kg water to be filled into the same 16 water bags with equal mass of 165 kg each. Therefore, additional 30kg water shall be filled into each and every water bag, after the serviceability test.
4.5  Resistance to wind pressure 

For serviceability test:

In Section 5.6, AS 1562 .1: 1992, it is indicated the criteria for performance requirement of resistance to wind pressure for cyclone region.  The maximum deflection between the adjacent supporting members of the test boards shall not exceed (S/120 + p/30).  As there is no fastening in this case, the criteria required is therefore 3000/120=25mm.
For strength test
In the same standard, it is stated that the permanent local deformation after removal of the test load shall not exceed S/1000.  As S=3000mm, the criteria required is therefore 3mm.

5. TEST PROCEDURE

Having obtained the information of required test load, we filled the designed mass (water) into each and every bag which was uniformly covering the test boards.
The serviceability limit state was tested first.  Deflections at mid span of the each 3000mm test samples under total load of 21.6KN over the total area of 10.8m^2 were measured and recorded. The behaviour of cladding wall panel, supporting “H” channels, and supporting sub structure, under the load, have been observed.
The strength limit state was then tested after filling additional mass into each and every bag. 
The fatigue loading sequence has been conducted with the load. The load – unload movement has been repeated 20 times. After removing the test load, the residual deflection at the same location of the test samples were then measured and recorded. The behaviour of cladding wall panel, supporting “H” channels, and supporting sub structure, under the load, have been observed.
6. RESULT AND OBSERVATIONS

The test results have been recorded and summarised in Table 1.
	Test Sample
	Span 1
	Span 2
	Span 3
	Span 4
	Fail, unclip, Distortion etc

	Serviceability Limit State

	Initial reading
	1004
	964
	989
	1002
	Not been observed

	Reading with load
	988
	945
	972
	986
	

	Net deflection
	16
	19
	17
	16
	

	Criteria required 
	<=25
	<=25
	<=25
	<=25
	

	Pass / Not Pass
	Pass
	Pass
	Pass
	Pass
	

	Strength Limit State

	Reading after Fatigue loading sequence
	981
	941
	967
	979
	No been observed

	Net deflection
	23
	23
	22
	23
	

	Criteria required
	25
	25
	25
	25
	

	Pass / Not Pass
	
	
	
	
	

	Residual deformation

	Reading after remove load
	1003
	962
	987
	1000
	No been observed

	Residual deformation
	1
	2
	2
	2
	

	Criteria required
	<=3
	<=3
	<=3
	<=3
	

	Pass / Not Pass
	Pass


	Pass
	Pass
	Pass
	


Table 1.  Test results and observation
During and after the test, there was no structure failure, de-indexing, unclipping, excessive deformation being observed. See Photo 3.
7. CONCLUSIONS

The test results suggest that the serviceability limit state and the strength limit state of the tested cladding wall boards satisfy the performance requirements in relevant Australian Standards. The board may have the capacity to resist low-cycle fatigue loading as required in relevant Australian Standards. 
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Photo 2.   Sub-structure and supporting structure of the test
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Photo 2.  Loading measurement 
[image: image3.jpg]



Photo 3.  Observation on supporting members after test loading
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