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BHP Topspan 40 Batten Specification 
(Taken from BHP Topspan Steel Roof Battens BHP building products brochure) 
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Appendix B 

 

INSTRON Calibration
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Table B1 INSTRON calibration 

Calibration of INSTRON 100kN machine #1342-
H1399 
Material Laboratory  
   
Calibration date 26/6/2003  
   
Calibrated using Proving Ring 
#116953  
   
Range:- 0 - 10 kN  
   

Deflection 
Calculated Force 

(kN) 
Indicated Force 

(kN) 
14.70 1.00 1.00 
29.37 1.99 2.00 
44.43 3.01 3.00 
59.00 4.00 4.00 
73.70 5.00 5.00 
88.07 5.97 6.00 
102.77 6.96 7.00 
117.53 7.96 8.00 
131.97 8.94 9.00 
146.87 9.95 10.00 
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Appendix C 

 

Tensile Test Results
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Table C1 Tensile test results 

Sample 
No. Lo (mm) Widthav (mm) Fmax (kN) Lfinal 

(mm) 
Thicknessav 

(mm) 
So 

(mm2) Rm 

BHP 1 49.87 12.48 6.26 54.13 0.77 9.61 651.16 
BHP 2 50.03 12.46 6.20 54.93 0.77 9.55 649.54 
BHP 3 50.18 12.60 6.29 53.55 0.79 9.96 631.91 
BHP 4 49.89 12.57 6.25 54.5 0.77 9.68 645.96 
BHP 5 50.08 12.58 6.29 54.71 0.77 9.64 652.42 
Sample 

No. Lo (mm) Widthav (mm) Fmax (kN) Lfinal 
(mm) 

Thicknessav 
(mm) 

So 
(mm2) Rm 

Stramit 1 49.51 12.43 6.35 53.84 0.78 9.74 651.60 
Stramit 2 50.14 12.61 6.44 53.87 0.78 9.88 651.85 
Stramit 3 50.25 12.59 6.45 54.87 0.78 9.86 654.08 
Stramit 4 50.08 12.48 6.36 53.98 0.79 9.81 647.60 
Stramit 5 49.9 12.61 6.43 53.23 0.79 10.00 643.14 
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Appendix D  

 

Summary of Static Test 

Results
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Table D1 BHP Static Trials 

 
Test 
No. 

Fastener type  Truss 
(metal/timber) 

Load 
rate 

Failure 
Load (kN) 

Type of Failure Comments 

Trial 
1 12 gauge x 40mm screw timber 5 

kN/min 6.22 Screw pulled out 
Timber spilt when 
screw drilled into 

timber 

Test 1 High tensile bolt with 1.45 
mm thick washer Metal 5 

mm/min 12.8 Batten cracked through bolt hole Thin washer used 

Test 2 High tensile bolt with 1.45 
mm thick washer 

Metal 5 
mm/min 

7.92 
Crack through bolt hole on one 
side and around washer on other 

side 
Thin washer used 

Test 3 High tensile bolt with 
4.61mm thin washer Metal 5 

mm/min 6.00 Cracked around washer on both 
sides 

Thick washer used with 
non-rounded edges 

Test 4 Imperial high tensile bolt with 
4.61mm thick washer Metal 5 

mm/min 5.82 Cracked around washer on both 
sides 

Thick washer used with 
non-rounded edges 

Test 5 Normal bolt with 4.61mm 
thick washer Metal 5 

mm/min 7.04 Cracked around washer on both 
sides 

Thick washer used with 
non-rounded edges 
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Table D2 BHP Static Tests 

 
Test 
No. 

Fastener type  Truss 
(metal/timber) 

Load 
rate 

Failure 
Load (kN) 

Type of Failure Comments 

Test 
6 

Imperial high tensile bolt 
with 4.61mm thick washer Metal 5 

mm/min 8.17 Cracked around washer on both 
sides 

Thick washer used with 
rounded edges 

Test 
7 

Imperial high tensile bolt 
with 4.61mm thick washer 

Metal 5 
mm/min 

7.58 Cracked around washer on both 
sides 

Thick washer used with 
rounded edges 

Test 
8 

Imperial high tensile bolt 
with 4.61mm thick washer Metal 5 

mm/min 8.48 Cracked around washer on both 
sides 

Thick washer used with 
rounded edges 

Test 
9 

Imperial high tensile bolt 
with 4.61mm thick washer 

Metal 5 
mm/min 

6.60 Cracked around washer on both 
sides 

Thick washer used with 
rounded edges 

Test 
10 

Imperial high tensile bolt 
with 4.61mm thick washer Metal 5 

mm/min 6.50 Cracked around washer on both 
sides 

Thick washer used with 
rounded edges 

Test 
11 

Imperial high tensile bolt 
with 4.61mm thick washer 

Metal 5 
mm/min 

8.03 Cracked around washer on both 
sides 

Thick washer used with 
rounded edges 
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Table D3 Stramit Static Trails 

 
Test 
No. 

Fastener type  Truss 
(metal/timber) 

Load 
rate 

Failure 
Load (kN) 

Type of 
Failure 

Comments 

Trial 
1 

12 gauge x 
40mm timber 

screws 
timber MPG12 5 

mm/min 8.05 
Timber split 

through 
middle 

Timber split all the way through the middle of the bolt 
holes before the batten of screws failed. 

Trial 
2 

12 gauge x 
40mm timber 

screws 
timber MPG12 5 

mm/min 7.63 
Timber split 

through 
middle 

Modified by screwing plates on the ends of the timber 
to see if gives better strength and to stop the timber 

from splitting before the batten fails. 

Trial 
3 

12 gauge x 
40mm timber 

screws 
timber MPG12 5 

mm/min 8.36 
Timber split 

through 
middle 

Used the same modified setup as test 2. 
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Table D4 Stramit Static Tests 

 
Test 
No. 

Fastener type  Truss 
(metal/timber) 

Load rate Failure Load 
(kN) 

Type of Failure Comments 

Test 1 Imperial high tensile bolt with thick 
washer with round off edges 

Metal  5 mm/min 9.78 Cracked batten 
around the washer 

Failure identical on 
both sides 

Test 2 Imperial high tensile bolt with thick 
washer with round off edges 

Metal 5 mm/min 9.22 Cracked batten 
around the washer 

Failure identical on 
both sides 

Test 3 Imperial high tensile bolt with thick 
washer with round off edges 

Metal 5 mm/min 8.32 Cracked batten 
around the washer 

Different failure mode 
to test 1 & 2 

Test 4 Imperial high tensile bolt with thick 
washer with round off edges 

Metal 5 mm/min 8.60 Cracked batten 
around the washer 

One side failed like test 
1 & 2 and the other 
side failed like test 3 

Test 5 Imperial high tensile bolt with thick 
washer with round off edges 

Metal 5 mm/min 8.81 Cracked batten 
around the washer 

Similar failure to test 3 
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Appendix E 

 

Load vs. Displacement 

Curves for Static Tests
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Table E1 Load vs. displacement curve for BHP static test 6 

BHP Static Test 6
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Table E2 Load vs. displacement curve for BHP static test 7 

BHP Static Test 7
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Table E3 Load vs. displacement curve for BHP static test 8 

BHP Static Test 8
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Note:  Graph for BHP static test 9 is unavailable 
 

Table E4 Load vs. displacement curve for BHP static test 10 

BHP Static Test 10
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Table E5 Load vs. displacement curve for BHP static test 11 

BHP Static Test 11

0

2

4

6

8

10

0 5 10 15 20 25

Displacement (mm)

L
oa

d 
(k

N
)

 
 

Table E6 Load vs. displacement for Stramit static test 1 

Stramit Static Test 1
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Table E7 Load vs. displacement curve for Stramit static test 2 

Stramit Static Test 2
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Table E8 Load vs. displacement curve for Stramit static test 3 

Stramit Static Test 3
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Table E9 Load vs. displacement for Stramit static test 4 

Stramit Static Test 4
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Table E10 Load vs. displacement for Stramit static test 5 

Stramit Static Test 5
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Appendix F 

 

Stramit Constant 

Amplitude Test Results 
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Table E1 Stramit constant amplitude cyclic test data 

Test 
Number Ramp Amplitude Frequency Cycle bound 

(%) 
Cyclic bound 

(kN) 
No. of cycles till 

failure 
>100

% 
>90
% 

>80
% 

>70
% 

2 3.6 3.6 0.8 80% 7.20 428 0 420 425 425 

4 3.15 3.2 0.8 70% 6.30 677 97 670 672 674 

5 3.6 3.6 0.8 80% 7.20 360 0 353 356 357 

6 2.7 2.7 0.8 60% 5.40 1164 0 1155 1157 1160 

7 2.25 2.25 0.8 50% 4.50 1562 0 1538 1556 1558 

8 1.8 1.8 0.8 40% 3.60 3567 317 3231 3515 3521 

16 3.8 3.83 0.8 85% 7.60 349 116 344 346 347 

17 2.9 2.95 0.8 65% 5.80 718 326 707 716 717 

18 2.45 2.5 0.8 55% 4.90 1353 834 1341 1348 1349 

19 2 2.1 0.8 45% 4.00 2000 1063 1984 1992 1997 

20 3.35 3.4 0.8 75% 6.70 436 346 429 433 433 
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Appendix G 

 

Observed Crack Initiation 

and Propagation for 80% 

and 70% Constant 

Amplitude Cyclic Tests
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Stramit Test 80% of the average static failure load (7.2kN) 

 

1st lot of 100 cycles  

- plastic deformation around the washer  

- 5mm crack starting on underside of the batten at the web crease 

 

2nd lot of 100 cycles 

- BH1 - Approximately 7mm crack on underside of the battens and crack on topside 

approx 5mm along web crease 

- BH2 – no observed crack on topside on batten still 5mm crack on underside 

 

3rd lot of 100 cycles 

- BH1 – approximately 14mm closed crack on topside of batten 

- BH2 – no observed crack on topside of batten still 5mm crack on underside 

 

4th lot of 100 cycles 

- BH1 – open crack approximately 22mm long and open approximately 4-5mm in the 

centre of the crack 

- BH2 – open crack approximately 15mm and open approximately 2mm 

 

5th lot of 100 cycles 

- Failed after 28 cycles 

 

Stramit Test 70% of the average static failure load (6.3kN) 

 

1st lot of 100 cycles  

- Plastic deformation around the washer  

- 5mm crack forming on the underside of the batten 

 

2nd lot of 100 cycles 

- no observed changes to cracks 
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- turned up edges buckling in around washer 

 

 

3rd lot of 100 cycles 

- BH1 – crack on underside of batten approximately 7mm 

- BH2 – no observed changes 

 

4th lot of 100 cycles 

- BH1 – approximately 10mm crack on topside of batten 

- BH2 – no observed changes 

 

5th lot of 100 cycles 

- BH1 – 15mm crack on topside of batten open approximately 0.5mm 

- BH2 – no observes changes 

 

6th lot of 100 cycles 

- BH1 – approximately 20mm crack on topside along web crease, open approximately 

3mm 

- BH2 – approximately 15mm crack along web crease, open approximately 2mm 

7th lot of 100 cycles 

- Failed at 77 cycles into the block 

 

 

 

 

 




