Appendix 2
1Ambiant and heating tests

20D45SWS test: sws connection with a 45 mm timber member and
two steel plates on each side (12mm).

Diagram Load-displacement for a sws connection at 20 degree C (20D45sws)
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20DSWS6: sws connection, 63 mm timber member, one bolt, and
two steel plates on each side (12mm)

Ambiant test, sws connection, 63 mm, 20dsws6
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20DSWS8:

the sides.

load (kN)-displacement (mm)

sws connection, 63 mm thickness, 12 mm steel plates on
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AN AN AN
//’ R ]

5]

= p|
e

g / =S
15 ///
10 /i

5 / 7

0

0 5 10 15 20 25

Deformation (mm)
Ambiant test, sws connection, 20dsws8
35
ANV A

30 Jf v ‘\J\[\l \J \

25 //

20 //

s ~ :IQad

/ \ / displacement

AR

3 FW

0 . . .

100 200 300 400 500
5
time

20SWS452: sws connection, one bolt, 45 mm timber, 12 mm steel

plates on the sides.



load (kN)

load (kN)-dispalcement (mm)

20SWS453:
plates.

load-deformation, ambiant test, sws connection 45mm, 20sws452
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load - deformation, ambiant test, sws connection, 63mm, 20sws453
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100sws45: 100 C heating test, sws connection, 45 mm timber, 6
mm steel plates.
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100 C heating test, sws connection 45mm, 100sws45
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150sswsh: 150 C heating test, sws connection,
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200ssws5: 200 C heating test, sws connection, 63 mm timber, 6 mm

steel plates.
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200ssws45: 200 C heating test, sws connection, 45 mm timber, 6
mm steel plate.
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280ssws3: 280 C heating test, sws connection, 63 mm timber, 6 mm
steel plates.

280 C heating test, 280sws3
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2 Fire test

750ssws4: sws connection with one bolt
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750sswsb5: fire test, sws connection, one bolt.

750ssws5
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750ssws6: fire test, sws connection, one bolt.
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750msws1:

Load (kN)

Temperature (oC)
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fire test, sws connection, 4 bolts.
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750msws2: fire test, sws connection, 4 bolts.

load (kN) - displacement (kN)
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750msws3: sws connection, 4 bolts

750msws3
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750swsw: wsw connection, one bolt
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750swsw2: wsw connection, one bolt.

750swsw?2
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750mwsw: invalided results (problems with the furnace)
750mwsw2: wsw connection with 4 bolts.
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750mwsw3: wsw connection with 4 bolts.

temperature (C)
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750swww: www connection with one bolt.
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750swww2: www connection with one bolt.
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750mwww: www connection with 5 bolts

load (kN) - deformation (mm)

temperature (C)
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Fire test, www connection, 750mwww
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750mwww?2

fire test, www connection, 750mwww?2
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3 Pictures of some connections:
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Wsw connection w1th one bolt after a fire test

4 Pictures of modes of failure:
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Sws connection with for bolts after a fire test once the char has
been removed. The mode of failure is mode j (the timber is
crushed)

www connection with 5 bolts after a fire test.
The timber on the side members is crushed so this is mode g.

100 C heating test on a sws connection made of 45 mm timber.
The bolt are straight so the mode of failure is mode j.
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Ambient test on a sws connection with 63 mm timber and 12 mm
steel plates on the sides. The bolts seems to be bent on mode m.

Ambient test on a sws connection with 45 mm timber and 12 mm
steel plates on the sides. The bolts are straight so the failure is
mode.

R
280 C heating test on a sws connection with 63 mm timber. The
wood started charring on the sides. The bolts are straight so this is
mode j.
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failure load (kN)
-deformation (mm)

failure load (kN)

5 Prediction of time to failure using Johansen’s equation with the

results from the tests:
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failure load (kN)

failure load (kN)
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prediction of fire resistance using johansen's equations for the test 750ssws6
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prediction of thetime to failure for the test 750mwsw3
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prediction of thefire resistance using johansen's equation for the test 750swww?2
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Diamond 200 4for SAFR

FILE: sws
HODES: 2440
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Temperature (C)

Failure load (kN)

Temperature (C)

temperature in the timber
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load (kN)

Prediction of the failure load of a sws connection with 4 bolts using the results of safir in

Johansen's equation
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Temperature (C)

Temperature (C)

Temperature (C)

temperature in the timber in a wsw connection at different depth during a fire
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prediction of the failure load of a wsw connection with 4 bolts using safir
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Temperature (C)

Temperature (C)
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Temperature in the timber of a www conrection for diffetent depth during a fire
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Temperature (C)

load (kN)
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temperature in the timber in a www connection during a fire
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7 Manufacturing process of LVL timber
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