











Appendix A

BHP Topspan 40 Batten Specification
(Taken from BHP Topspan Sted Roof Battens BHP building products brochure)

Economical Steel Roof Battens
for Non-Cyclonic Areas
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Torsean® 40 roof bawens from BHP
Building Products are the economical Installation

alternative to timber roof battens.

Made from hi-tensile Australian steel,
ToPseAN 40 roof batiens are lighter
than timber battens and because they E

will mest 1opether, storage, carrying

and handling are made easier.
TOPSEAN 40 battens can be lapped,

saving the time consuming process of ﬁ'—.:\..}_ﬁ

cutting to length and 5o malking them

quicker and easier 1o install Their FasTEMING BaTTEN TO TiMBER Type 17 Hex. washer head ltl.fr-dl'lllil'lg
i align- {sce Note 3 on follo for Eastener seTew, Soe data sheets for scoew
consistent straighmess simplifies align - ¥ i ek -fhfgplge % Lot

ment, and fastening is quick and easy

using self-drilling screws.

Batten ends are mitre-cut for simple I e e
installation at hip and valleys and the
rolled edges on TorsPar 40 battens
provide added safety when handling. RIDGE DETAIL — SHEET ROOFHG

Fix through flashing o batiens using
Material Specifications specified screws.

TOPSPAM 40 battens are manufac-
tured from BHP zvcaume® steel com- _'I| ?——Hmmbﬂ SR
plying with AS1397-G550-AZ150 e e B
(550 MPa minimum yield strength, L m;ﬂd ULWHEEEWWH’" L o il s

150 g/m® minimum coating mass). Yk BT
imi i ing [ ae end af E
Thickness (mm) (BMT) s | e e N e a  cmg on e

Yield Strength (MPa) 550
Coating 1
Mass fkg:? e ﬂ_;’g Allowable Batten Spacing
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Appendix A

Allowable Batten Spacing
In Non-Cyclonic Areas
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Appendix B

INSTRON Calibration
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Appendix B

Table B1 INSTRON cdibration

Calibration of INSTRON 100kN machine #1342-

H1399

Materid Laboratory

Cdlibration date 26/6/2003

Cdibrated usng Proving Ring

#116953
Range- 0- 10 kN
Calculated Force Indicated Force

Deflection (kN) (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

Tengle Test Results
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Appendix C

Table C1 Tendle test results

Sample

I—final

Thicknessy

No. Lo (mm) Widthgy (mm) Fmax (KN) (mm) (mm) (mmz) Rm
BHP 1 49.87 12.48 6.26 5413 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 6.25 545 0.77 9.68 645.96
BHP5 50.08 12.58 6.29 54,71 0.77 9.64 652.42

SIS | L ) | Widthay () | g (kN) (Lr;m)' T“'gﬁ{:?av (msrgz) Rim

Stramit 1 4951 12.43 6.35 53.84 0.78 0.74 651.60
Stramit 2 50.14 12.61 6.44 53.87 0.78 0.88 651.85
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 0.81 647.60
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




Appendix D

Table D1 BHP Static Trids
Test Truss L oad Failure ,
No. Fastener type (metal/timber) rate L oad (kN) Typeof Failure Comments
Tril 5 Timber spilt when
12 gauge x 40mm screw timber . 6.22 Screw pulled out screw drilled into
1 KN/min .
timber
High tensile bolt with 1.45 5 :
Test 1 mm thick washer Meta mmin 12.8 Batten cracked through bolt hole Thin washer used
. . . Crack through bolt hole on one
High tendle bolt with 1.45 5 ) .
Test 2 mm thick washer Metal mrmin 7.92 sdeand arounscii O\l/éasher on other Thin washer used
High tengle bolt with 5 Cracked around washer on both | Thick washer used with
Test3 4.61mm thin washer Meta mm/min 6.00 Sdes non-rounded edges
Test 4 Imperid high tensile bolt with Metal 5 582 Cracked around washer onboth | Thick washer used with
4.61mm thick washer mnm/min ) ddes non-rounded edges
Normd bolt with 4.61mm 5 Cracked around washer onboth | Thick washer used with
TestS thick washer Metal mm/min 7.04 Sdes norrounded edges
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Table D2 BHP Stetic Tests

Test Truss L oad Failure :

No. Fastener type (metal/timber) rate L oad (kN) Typeof Failure Comments

Test Imperid high tendle bolt Metal 5 817 Cracked around washer on both Thick washer used with
6 with 4.61mm thick washer mm/min ' Sides rounded edges

Test Imperid high tensile bolt Metal 5 758 Cracked around washer on both Thick washer used with
7 with 4.61mm thick washer mm/min ' Sides rounded edges

Test Imperid high tendle bolt Metal 5 8.48 Cracked around washer on both Thick washer used with
8 with 4.61mm thick washer mnm/min ' Sides rounded edges

Test Imperid high tendle bolt Metal 5 6.60 Cracked around washer on both Thick washer used with
9 with 4.61mm thick washer mm/min ' Sides rounded edges

Test Imperid high tensile bolt Metal 5 6.50 Cracked around washer on both Thick washer used with
10 with 4.61mm thick washer mm/min ' Sides rounded edges

Test Imperid high tendle bolt Metal 5 8.03 Cracked around washer on both Thick washer used with
11 with 4.61mm thick washer mm/min ' Sides rounded edges
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Table D3 Stramit Static Tralls

Test

Truss

Load

Failure

Type of

No, | FaSlenertype | o alfimber) | rate | Load (kN)| Failure Comments
. 12 gauge x Timber split . . ,
Trid . , 5 Timber solit dl the way through the middle of the bolt
1 40mm timber timber MPG12 mm/min 8.05 thrpugh holes before the batten of screws failed.
screws middle
Tria 12 gauge x 5 Timber solit Modified by screwing plates on the ends of the timber
5 40mm timber timber MPG12 mrmin 7.63 through to seeif gives better strength and to stop the timber
screws middle from splitting before the batten falls.
Tria 12 gauge X 5 Timber Solit
40mm timber timber MPG12 . 8.36 through Used the same modified setup astest 2.
3 mm/min .
screws midde

67




Appendix D

Table D4 Stramit Stetic Tests
Test Fastener type Truss Load rate FailureL oad Typeof Failure Comments
No. (metal/timber) (kN)

Test 1 Imperid high tensile bolt with thick Meta 5 mm/min 9.78 Cracked batten Falureidentica on
washer with round off edges around the washer both sides

Test 2 Imperid high tensile bolt with thick Metal 5 mn/min 9.22 Cracked batten Falureidentica on
washer with round off edges around the washer both sides

Test 3 Imperid high tensile bolt with thick Meta 5mm/min 8.32 Cracked batten Different failure mode
washer with round off edges around the washer totest 1& 2

Test 4 Imperid high tensile bolt with thick Meta 5mm/min 8.60 Cracked batten Onegdefalled like test
washer with round off edges around the washer 1 & 2 and the other

gdefaled liketest 3

Test5 Imperid high tensile bolt with thick Meta 5mm/min 8.81 Cracked batten Smiler falureto test 3

washer with round off edges around the washer

68




Appendix E

Appendix E

L oad vs. Displacement
Curvesfor Static Tests
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Appendix E

Table E1 Load vs. displacement curve for BHP getic test 6

BHP Static Test 6
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0 5 10 15 20 25

Load (kN)

Displacement (mm)

Table E2 Load vs. displacement curve for BHP datic test 7

BHP Static Test 7

10

Load (kN)
D
Hﬁ"""ﬁ,

Displacement (mm)
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Table E3 Load vs. displacement curve for BHP Satic test 8

10

Load (kN)

BHP Static Test 8

// s

5 10 15 20

Displacement (mm)

25

Note: Graph for BHP Static test 9 is unavailable

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

10

BHP Static Test 10

Load (kN)

5 10 15 20
Displacement (mm)

25
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Table E5 Load vs. digplacement curve for BHP datic test 11
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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 Stetic test 2

Stramit Static Test 2
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Table E8 Load vs. displacement curve for Stramit tetic 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 Stetic test 5
Stramit Static Test 5
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Appendix F

Stramit Constant
Amplitude Test Results
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Appendix F

Table E1 Stramit congtant amplitude cyclic test data

N;Jrriséer Ramp | Amplitude | Frequency Cycl(%/lngund CycI(iEEI()Jund No. ?‘;i (I:ﬁ(r::aestill >(:)L/OOO >020 >020 >OZOO
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 38 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
18 245 25 0.8 55% 4.90 1353 834 | 1341 | 1348 | 1349
19 2 21 0.8 45% 4.00 2000 1063 | 1984 | 1992 | 1997
20 3.35 34 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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Appendix G

Stramit Test 80% of the average static failureload (7.2kN)

1% |ot of 100 cycles
- plastic deformation around the washer
- 5mm crack garting on underside of the batten at the web crease

2" ot of 100 cydles

- BH1- Approximately 7mm crack on underside of the battens and crack on topside
approx 5mm aong web crease

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

390t 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

4" ot 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

5" |ot of 100 cycles
- Faled after 28 cycles

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

1% |ot of 100 cycles
- Pladtic deformation around the washer

- 5mm crack forming on the underside of the batten

2" |ot of 100 cycles

- no observed changesto cracks
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- turned up edges buckling in around washer

390t of 100 cycles
- BH1 - crack on underside of batten gpproximately 7mm

- BH2 —no observed changes
4" ot of 100 cycles

- BH1 - approximately 10mm crack on topside of batten
- BH2 —no observed changes

5" |ot of 100 cycles

- BH1 - 15mm crack on topside of batten open gpproximately 0.5mm

- BH2 —no observes changes

6" lot of 100 cycles

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

3mm

- BH2 — gpproximately 15mm crack aong web crease, open gpproximately 2mm

7" lot of 100 cycles
- Faled a 77 cyclesinto the block
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