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1 Annex A: Object of testing
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Figure A.1: Cross-section of PCB 80
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Figure A.3: Cross-section of ComFlor 80



2 Annex B: Single span positive bending tests

Tests set-up:
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Figure B.1: Schematic test setup
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Figure B.3: Test setup (exemplary for PCB 80, ty = 1.00 mm without embossments)



Figure B.5: Failure mode (PCB 80 ty = 0.75 mm without embossments)



Figure B.7: Failure mode (PCB 60, ty = 0.75 mm without embossments)
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Figure B.8: Failure mode (PCB 60, ty = 0.75 mm with embossments)

Figure B.9: Failure mode (ComFlor 80, ty = 0.90 mm with outward stiffeners)
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Load-deflection curves:
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3 Annex C: Intermediate support test with downward load
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Figure C.1: Schematic test setup

Figure C.2: Test setup (exemplary for PCB 0, b, = 60 mm, ty = 0.75 mm without emboss-
ments)
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Figure C.3: Test setup (xemplary for PCB 60, b, = 60 mm, ty = 0.75 mm‘without.emboss-

ments)

i)
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Figure C.4: Failure mode (exemplary for PCB 80, b, = 60 mm, ty = 0.75 without emboss-
ments)
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. . gy b
Figure C.5: Failure mode (exemplary for PCB 80, b = 60 mm, ty = 1.00 with embossments)

Figure C.6: Failure mode (exemplary for PCB 60, b, = 60 mm, ty = 0.75 without emboss-
ments)
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Figure C.7: Failure mode (exemplary for PCB 60, b, = 160 mm, ty = 0.75 with embossments)
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=20 = — — L
-  —
B I R T
-] Bty — | — ||
10
5 //
e
e
0
5 10 15 20 25 30 35 40 45
displacement [mm)]
. IS16-1-100-21
load - displacement iack
load - displacement F1 & F2
load - displacement F3 & H4
20 load - displacement F5 & F&
L~
//?\ — — preload
15 / NN
- ™ ™~
z
- \—-E--__
@ e
10 \ /\ = |
——
\ -—.%—_“——-__h_\___ﬁx
—_-tﬁj“'
5
o il R U R S N
5 10 15 20 25 30 35
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1S16-1-100 - 22

displacement [mm]

20
load - di cel erthck
18 | tF1&|F2
\ load - di cement F3 & |F4
16 \\ Toad - cement F5 & F5
\ — < preload
14
I~
N
N
12 "~ ~
o
z w \Ei‘--_
z o\
= 10 = —
3 /‘K ~<l_|
L ﬁhﬁa
8 —
/ W —--""--..-_._
6 / ]
4
2
0 T L L
10 15 20 25 30 35 40
displacement [mm)]
" 1IS16-1-100-41
load - displacement iack
load - di ent F1 & F2
12 7
/ load - di nt F3 & H
/ load - di ent F5 & F6
10 / \\ — —preload
\Q\
. N
- T
= ——
'E' \ Rﬁ"‘\‘—ﬁ-___
g e |
L g / N7
1
2
0 g S S N A S VR A A A
10 15 20 25 30 35

40




14

1S16-1-100-42

displacement [mm]

load - di Iacemtnt iack
load - displacement F1 & F2
12 Y
/ \ load - displacement F3 & F4
/ load - displacement F5 & F6
10 // — preload
/ R
g I~
= \_-':—-:_"“‘-.
= s
@ ——
<] N I s e
= 6
a
2 /
0 i S T S PR S AN A
10 15 20 25 30 35
displacement [mm)]
” IS6-1e-075-11
load - displacement jack
load - displacement F1 & F
14
/\\ load -tis Iametent F3& FH
\{ load - displacement F5 & F
12
— preload
MSRIARNEERNY
N ~— T
'E \ —_-_-h—"—‘——.___ T _'_"‘——...‘__
= 8 =] i s ]
h-]
m
6
4
2
0 i
5 10 15 20 25 30 35 40 45 50
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IS6-1e -075-12

displacement [mm]

load - displacement jack
load - displacement F1 & F2
14
load - displacement F3/ & F4
.
load - displacement F5 & F6
12 N
A
— - prelpad
\_,--.\ i Ll |
I~ T O I B B e
10 ~| = T —
\Q '——h_‘__&_"—_- | |
—_ ~L_ e e 1 | |
s
T
(]
1]
6
4
| /}
o | —
0 5 10 15 20 25 30 35 40 45
displacement [mm]
- IS6 - 1e - 075 - 21
load - displacel eht ack
5 | t F1 &
>('ﬁ load nt F3 & H4
AN
i \\ lToad nt F5
N —+ —preload
N ™N
_ \ ’ \ NN
6 g ~L_|
= | |
=, 5 ] T ]
- I T
£ } 71 ™ T
— — g A S
-5 0 10 15 20 25 30 35 40 45

42




IS6 - 1e - 075 - 22

load [kN]

load - displacement jack
| - disp F1& F2

{\ load - displacement F3 & F4
load - displacement F5 & F&

— ——preload
\ T
TS
\ =~ \h“""—__h_‘
'-—-_h__‘__‘_ \.____._hh‘
"—-..______ -_._.__.ﬂq_h
L"—--___‘___ _"—--a_._____-
_—-.___I I |
//
0 20 25 30 35 40 45

displacement [mm)]

IS6-1e -075-41

load [kN]

load|- displacement jack
load|- displacement F1 & F2
i / ™~ load |- displacement F3 & F4
n / \\ \ load|- displacement F5 & F6
\\\ — —preload
™
™~ N
\\ \\
T~ \.‘\
~—— I
Tl ™
\\\:\\—_\
L_\—-_-_‘“——-.:—__H—'_h_"—'—..‘,__
! 7
20 25 30 35

displacement [mm]
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IS6 - 1e - 075 - 42

load|- displacement jack
load|- displacement F1 & F2
6 //—K—-_,_\ load|- displacement F3 & [F4
// \ \ load|- displacement F5 & |F6
5 A \ \\\ — —preload
™
- e
4 = ™
[ T
s §~ // T L
= 7 T
h-] I — I B e
g, / /
2
1 J?
0
5 10 15 20 25 30 35 40
displacement [mm]
’ IS16-1e-075-11
load|- displacement jack
load|- displacement F1 & F2
load|- displacement F3 & F4
20 / \ =
\ \ load|- displacement F5 & F6
\ -— — preload
\\\\
H"h..
15 ~ S =
\ e ‘-bh\"‘-\-s...
2 Sy T T
- §§ “—--_______ Rt [ |
E ’}
10
5
/
P
0 N N R e A
5 10 15 20 25 30 35 40

displacement [mm]
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I1S16-1e -075-12

load [kN]

4

=
(=]

load - displac mtnt jack
load - displacement F1 &
load - displacement F3 &
load - displacement F5 &
— ——preload
-\\._\_\
“\\_\
| “““'-n_______‘_
[ e :n:"——". H_____.——-—"‘"'_"']
///
e 0 I I N
20 25 30 35 40

displacement [mm)]

1S16-1e - 075- 21

load [kN]

load ent chk
load ent Fl &
load ent F3 &
load ent F5 &
-— +preload
8 \
TR
\\
\___\..___:
- %\___
6 ==
\—_\;E“'—--—‘-—_-_
\ g
h"-‘-a.—__
r
\ ) W,
/ 4
0 15 20 25 30

displacement [mm]

45



load [kN]

I1S16 - 1e - 075 - 22

=

load

load

entF

thck

1 &|F2

load

load

+ +—preload

entF

entF

3 & [FH

5 & |F6

[e=]

7
/4

VA

/

'y

AN

10

15

displacement [mm)]

20

25

30

35

load [kN]

I1S16 - 1e - 075 -41

e
=

—— load

—— load

displacem

displacem

ent F

ant jack

18&|F2

AN

N\

N

—— load

—— load

displacem

displacem

ant F

ant F

3&[F4

5 &|F6

o
/4

— — prelo

ad

A
/

e

%g____/

N

PN\

10

15

20

displacement [mm]

25

30

35
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IS16- 1e - 075-42

—— load disL:Iacem ant jLsick

——— load 1 displacement F1 &

AN

— load disEIacem ent F3 &

\ —— load + dis

lacement E5 &

— — preload

load [kN]

~

N\

C—

15 20 25 30

displacement [mm]

IS6-1e-100-11

load - dis Iate eht ac

load - displacement F1

k

&
load - displacement F3 & F

&

load -Lis lacement F5

—+ —preload

load [kN]

20

[
w

10

I/

) -

I/

i

I
I/
[

displacement [mm]




IS6-1e -100 - 12

load - displac mtnt ja
nt F1

load - displacem

load - displacement F3

load - displacement F5

— ——preload

= P o =

load [kN]

20

=
v

10

)/

20 25 30 35 40

displacement [mm)]

IS6-1e-100-21

load [kN]

load - disp acemenjja k
load - displacement F1 &
load - disp| acEment F3 &
load - displacement F5 &
— ——preload
-"‘"\,_\
~—|_|
\q—_h*"—‘-——-._ _‘-‘—‘—“—"'_"—-——._
20 25 30 35 40

displacement [mm]




IS6 - 1e - 100 - 22

load - displacement jack
load - displacement F1 &
load - j‘lsp acement F3 &
load - displacement F5 &
— - prelpad
==
] \\"“\
— |
‘—.-_____““‘\-_— -'-._——_.-._..___‘__L__—h-
‘_—*—-.__'_\ "—"-—._._'_h‘_
E I —— ——_—h-_""_'-ﬂ
T
@
o
20 25 30 35 40
displacement [mm]
1IS6-1e-100-41
load - disp| acL:mLant jack
load - displacement F1 &
load - displacement F3 &
load - displacement F5 &
\‘\ — —preload
\ \\
\\ \\
T~ P
[~ I
M~ —
T~ ""--.‘_._.
— ‘-—_____\ T~
z —— Tt
= 6 i ] el
- h7 7
[}
-
VR I I Y
20 25 30 35 40

displacement [mm]




I1S6 - 1e - 100 - 42

load|- displacel erthck

load - displacement F1 &

load - displacement F3 &

vad - displacement F5 &

S/

™ + +preload
\\

[/

load [kN]

—

I\

° —

20 25 30 35

displacement [mm)]

IS16-1e-100-11

load [kN]

40

35

30

25

=3
o

=
w

10

]
2

R o o~

/ /

[/
[/

displacement [mm]



IS16-1e-100-12

displacement [mm]

40
load|- displacement jack
/ load|- displacement F1 & F2
35
load |- ditplz cement F3 & F4
\\ load|- displacement F5 & F6
30 N
\\\\ — —preload
25 \x \\ \‘->
\\"\\ "—-...____-_-\'H-.___‘_‘_‘-i
220 N ] —1_|
! ]
@
o
15
10
5 H
0 /
5 10 15 20 25 30 35 40
displacement [mm]
’ IS16-1e-100- 21
—— load + displacem znths\ck
——— load 1 displacement 1 & F2
—— load + displacement k3 & F4
20 ——load { displacement F5 &|F6
L—
//):\ — —preload
15 \\
-~
\\
= \\
= \\
=1 s
3 \-‘—‘\3—‘-—-_-\__
o 0 -‘\.i
% _-—'&——ba*:%
‘—qu.._,‘___y
5 ’/
i AL
5 10 15 20 25 30 35
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IS16- 1e - 100 - 22

displacement [mm]

25
—— load 1 displacem znths\ck
——— load 1 displacement F1 & F2
—— load ; displacement k3 & F4
20
—l b — h
/-/ ‘\ load | displacement F5 & F6
// \\ — — preload
15 ™~ N
N
= [
= D
=1 \\“‘\-\
g N
- [
1o __—'ﬁhﬁ__
7
5 //
/
0 < 1 1
0 10 15 20 25 30 35
displacement [mm]
3 1516 - 1e - 100 - 41
load - di Iacemtnt iack
load - displacement F1 & F2
12 //// \\\ load - displacement F3 & F4
/é \\ load - displacement F5 & F6
10 / \ — —preload
4 N
\\
\\\
8 RN
=
g N%‘""“‘-—-__
= ]
[
g i
g )
= 6
a
z %
/ /
0 o IS | RN AN A
0 10 15 20 25 30 35
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I1S16 - 1e - 100 - 42

load [kN]

load [kN]

load - di Iacemtnt iack
load - displacement F1 & F2
N
= load - displacement F3 & F4
7 N
/ \ load - displacement F5 & F&
\\\\ — —preload
™
\\
—
—
T—
-_h___‘-%
>
et % N D S N I R
15 20 25 30 35
displacement [mm)]
1S6-2-075-11
load|- displacement jack
f\ load|- displacement F1 & F2
\\\ load|- displacement F3 & F4
\ T load|- displacement F5 & F6
\ ‘\\\ p
- — — preload
—
\\ -‘—h"‘—'—.______h
— “—‘—k“-‘___‘__"‘_\ M““—h.__‘__\_u_h_
15 20 25 30 35 40

displacement [mm]
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1S6-2-075-12

load|- displacement jack
|~ load|- displacement F1 & F2
L AN AT
\\ Ny load|- displacement F3 & [F4
-
~ h__u-.___“_\\ load|- displacement F5 & |F6
10 §\\\\ ™~ —r— — +—preload
N - I~
N "
\ -,__\H\ 1 L
Paa 1| — |
3 T — i
=
=
T
@
256
4
2 /
. Z _/ A 11111
5 10 15 20 25 30 35 40
displacement [mm]
» IS6-2-075-21
load - j‘lsp acement jack
9 load - displacement F1 & F2
n a ™ load - displacement F3 & F4
N,
8 \ load - displacement F5 & F6
\ — - preload
7
/ ™ ™
6
™ ™~
\_\_\
E 5 \ \"‘-____ ™
= 1 \\ Tt _‘—'__'“-_h
B s — ||
MY ENnnnRypeSnENNANRD
4 NN ]
| /
1
AL
0
5 10 15 20 25 30 35 40 45

displacement [mm]
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IS6- 2 - 075 - 22

load [kN]

load - disp! acamejjat k
| - displacem F1&
load - j‘lsp acement F3 &
load - displacement F5 &
— - prelpad
\\___‘—
~—
_—_.-—-—"—— —_-‘—'__‘—-—.._.__
-1 — |
N T T
20 25 30 35 40

displacement [mm]

I1S6-2-075-41

load [kN]

load eht ac
load ent F1
LT load ent F3
/ \ load ent F5
— —prel
Y
™~
Sl
R ™~
\‘___\ \.\R&_
_“'-h._______ -*"\—n..___
i S I gy e N O
e | T
/]
b /
-
0 20 25 30 35 40 45

displacement [mm]




I1S6-2-075-42

displacement [mm]

7
load - displac mtnt jack
load - displacement F1 & F2
6
TN /f ‘\\ load - displacement F3 &
>( \ load - displacement F5 & F6
5 \\ \* — preload
™
\\ \\
\ ~ S
P [~
g \\“—1 \\M“‘“—-ﬁ.
==, _"‘“—____‘__ 1
3 \ ] |
L, L
2 7
1
= N I Y O D
0
10 15 20 25 30 35 40 45
displacement [mm)]
’ 1IS16-2-075-11
load - displacement chk
——— load - displacement F1 & F2
load - displacement F3 & F4
20 o~ load - displacement F5 & F6
N
\\ — preload
\ ‘\\
\ P
\\ ‘*-s_ﬁ___-‘__-
15 - ]
—_— T —
= .___.-_\ i T
10
’ /
// vd
0 / AL
5 10 15 20 25 30 35
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IS16-2-075-12

25
—— load 1 displacem znths\ck
——— load 1 displacement F1 & F2
—— load ; displacement k3 & F4
20 \ —— load { displacement 5 & F6
\\\ — — preload
AN ™
15 ™~ \""——-._._
N \-\\ M“‘“—'—-—_
—~— |
z AN T T
: Sy | — ]
}E \:""\-T 5""‘-—‘__ '“—-—-_._-__7
10 \]
5
. / et [ O ) R I
5 10 15 20 25 30 35
displacement [mm]
IS16-2-075- 21
14
—— load + displacem znths\ck
——— load 1 displacement 1 & F2
12 /»\ f..,\ —— load + displacement F3 & F4
>< \\ —— load ; displacement F5 &|F6
10 \ — —preload
8 ~ N~
z ™~ ™~
= ™ ™~
= \“\-.___\ I~
E . ~—| ""‘--.\
— [
~
\\ I e Sy
\ -__‘hkﬁ-_._
. h ™
2 /
/ f/
0 9 RS [ R S S (O B
5 10 15 20 25 30 35

displacement [mm]
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IS16-2 - 075 - 22

ant jLsick
ant F1 &
ent F3 &
ent k5 &
— — preload
™~
‘Z_‘ \\-. \\
- \‘\-_ \\
E [ _—
F— ——
\___ﬁ____:-—_____‘_
— i
§ T
’/ I,
/ P
15 20 25 30
displacement [mm]
1IS16-2-075-41
load - disp| acL:mLant jack
3 load - displacement F1 &
4 load - displacement F3 &
load - displacement F5 &
— ——preload
\\
™~ N
—_ ™~ ™~
z \.\__ I~
=) M~ T~
E \“‘:2\\_‘
I
V "—-___:_h_
7 P
//’
g/ T I S I I I O O T
20 25 30 35 40

displacement [mm]
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I1S16-2-075-42

load [kN]

load|- displacel erthck
> load - displacement F1 &
¢ load - displ: cetertFS&
load - displacement F5 &
\ + +preload
\\
\»_
\\\\\
"\_\ s
[
T
R
//
e [ S I O S A
20 25 30 35

displacement [mm)]

1S6-2-100-11

—— load 1 displacement jack

load [kN]

20

15

=
(=]

F2

F4

VA

F&

/
/

10

displacement [mm]

35
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1S6-2-100-12

—— load 1 displacem znths\ck
——— load 1 displacement F1 &
—— load ; displacement F3 &
T
—— load { displacement F5 &
\\\ L — — preload
T
\ ‘—_—h‘_‘_""““——_
—_|
E— \-‘_'_"‘-_
"—__.______d—'-d\—- _\-“—._—‘-—.-._._'__‘_H.-
: ?
=
T
(]
1]
10
I [ PR N N
15 20 25 30
displacement [mm]
I1S6-2-100-21
load - displacement jac
load - displacement F1

14

12

10

P W p =

load [kN]

N
™~
T~
I~
N ] — |
‘—-—______ ‘—'-—-—._,___
\ e Nsanas
ALl
20 25 30 35 40

displacement [mm]
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1S6-2-100- 22

displacement [mm]

load - displacement jack
load - displacement F1 & F2
14
/ —\\ [ ad-j‘lsp acement F3 & F4
> \\ load - displacement F5 & F6
12 |
—+ - preload
\\
10 ™
I~
.y
“\\ ~_|
J | ]
£ = | = )
o I e D i £
B R »\____;_‘__] —r—_.____,______}
6
4
2
o —_ e | —
5 10 15 20 25 30 35 40 45
displacement [mm]
o 1S6-2-100-41
load - displacement ja&k
load - displacement F1 & F2
10 load - di cement F3 & F4
>< \\ — — preload
/ \ ™N load - displacement F5 & F&
N N payen
8 < values are missing
N ~
M~ ™~
/ [~ ™~
M~ ™~
T~ [t
—_ S~ \\_\
z Pl ~—
= 6 - —
g “‘--—_ﬁ_____\ "‘——-.________._
- > I s _‘“‘“‘*—-—-7
. /
2
/
/| st (3 S A O I O
0
5 10 15 20 25 30 35 40
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I1S6-2-100-42

load - dis Iate ett ack
load - displacement F1 &
load - displacement F3 & F
load - Lis Ian:eJ'nent F5 &
—+ — preload
N
I~
[
—_ T~
£s e
= ~] i
LT
L1
25 30 35 40 45
displacement [mm)]
——— load -|displacement jack
—— load -|displacement F1 &
—— load -|displacement F3 &
M
/ —— load -|displacement F5 &
~ —|— preload
...,\\
—
-~ — —
N
'\‘ S| — |
‘__-ﬁ [~
-—__“‘-—_ h_—'_""—'——._.
E ‘—~_____- —.—‘—__‘_
=20
=
[}
L
15
10
5
0

displacement [mm]




1S16-2-100-12

load|- displacement jack
load|- displacement F1 & F2
load|- displacement F3 & F4
load|- displacement F5 & F6
— —preload
m\\\\
T
\\\ \\\ﬁ-..
20 .___\\__-_ ]
z T \\'—‘“———__
T | |
/ T
20 25 30 35 40
displacement [mm]
IS16-2-100- 21
load|- displacement jack
\(\' load|- displacement F1 & [F2
load|- displacement F3 & F4
load|- displacement F5 & F6
-— — preload
/ -
z \ \\\\\‘\
Z10 ™ : ~
B ]
RIS Bis==sul
] i
Zdinnanamy
20 25 30 35 40

displacement [mm]
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1S16-2 -100 - 22

displacement [mm]

20
znths\ck
18 VAN nt F1 & F2
/ /\ \ nt £3 & F4
16 —— load { displacement 5 & F6
— — preload
14 \
\ \
12 ™~ ~
—_ \ \\\‘-. \\
210 ™ )
% \\\\:____\
S \\ “‘--—ﬁ:___“‘:-_______
8 ‘\j 1
: ) /
4
2
o =
5 10 15 20 25 30 35
displacement [mm]
" 1IS16-2-100-41
load - di Iacemtnt iack
load - displacement F1 & F2
12 load - displacement F3 & F4
L~ =N
/ \ load - displacement F5 & F&
10 / \ \\ — —preload
/ SR
8
™~
= / \\-. ~
E T~ \\
o / “\\__\_\\
3 6 e S R
- N 1
. /
//
2
/
s O s A
0
5 10 15 20 25 30 35
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1S16-2-100- 42

load [kN]

(=2}

/1

load [kN]

load|- displacement jack
load|- displacement F1 &
load|- displacement F3 &
load|- displacement F5 &
— —preload
\\ N
\\\\
T~ T~
T~ T~
H\"‘\_\\
‘—~_____""-....___‘_
e N
e e e
Dy
/
e
20 25 30 35
displacement [mm]
IS6-2e-075-11
ment jack
ment F1 &
] nientF3 &
|
T ment F5 &
!
—~__|
[ T - —
H‘-__-“‘\w
20 25 30 35

displacement [mm]
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IS6 - 2e -075-12

25
—— load 1 displacem znths\ck
——— load 1 displacement F1 & F2
—— load ; displacement k3 & F4
20 Gl B o B m—
\7< ~ \.\\ \\“"\-.q..__h_ —— load ;: displacement k5 &F6
[P \‘"-n-\_\ — — preload
[
} \\ \"‘—-...____‘
™~ s . i
\_\\" ] | ~——1 | |
15 Ry — D ——
E ]
=
T
@
o
10
5
. 2 AR RN
0 5 10 15 20 25 30 35
displacement [mm]
. I1S6 - 2e- 075 - 21
load|- displacement jack
g <-~—-.._1_|\ load|- displacement F1 & F2
\ ™~ I¢ ment F3 & F4
7 ™ \\ load| entF5 & F6
e ""*-..\
\__\ — —n
6 \\___ ™~
™~ ™~
\\___\ \"‘*——___‘
I T~
\ I I
5 Y ] i .
T
E 4 ] j 7
3
2
1
L1
e D S D
0
0 5 10 15 20 25 30 35 40

displacement [mm]
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IS6 - 2e - 075 - 22

displacement [mm]

load - displacement jack
L AT T load - displacement F1 & F2
4
N N load - displacement F3 & F4
™~ N
load - cement F5 & F6
™~
™ L \\_\_ — - prelpad
M~ [
i T
[ T
“-____‘\—‘-—_- \%‘M_‘_____—
\ ‘_—"‘—--__ _—'_‘"h-..___
R ] T
: T | 7
=
T
@
2 /
e S
5 10 15 20 25 30 35 40 45
displacement [mm]
IS6-2e -075-41
load ment jack
load ment F1 & F2
load mentF3 & [F4
L] I
// ><\ \\\-\ load nent F5 & F6
™~
™ ™~ +— +—preload
™
\\ \\
s T
'-.___\ ""'-.\\
\\-— -_,__\
~_ ~_|
z T T —
= — ""——-_7
T
g /
et O I R I
5 10 15 20 25 30 35 40
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IS6 - 2e - 075 - 42

load erthck
load entF1L&|F2
6 - load ent F3 &[F4
T """'--.._,__._
d d ‘\.\ \“‘--.\ load ent F5 & F6
Tl
/ e ~_
5 — + +—preload
™
\_\\ |
[~ ™l
™ I~
\‘“-.\___ \\-.__
a ™~ .
1| —
g Tl T —
= ) /
[}
2 ;
2 }
1 W// / /
et O o o O O o
0
0 5 10 15 20 25 30 35 40
displacement [mm)]
s IS16-2e-075-11
—— load 1 displacement jack
——— load + displacement F1 & F2
—— load { displacement k3 &|F4
20 g e = —— load { displacement £5 &|F6
\ '—\ﬁ\ ‘—-"“-’h\.\_‘- P -
- x-—-.._._ PR |
[~ F——| preload
\ “-\___\ "‘-\,_.___\
s L h s ]
=
=
=
[}
i=l
10
5 ﬁ
0 _ A0
0 5 10 15 20 25 30 35

displacement [mm]

IS16-2e-075-12: error in data storage (see annex E for a copy of the load-deflection curve)
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I1S16 - 2e- 075 - 21

load - displac mtnt jack
load - displacement F1 & F2
<™
10 m 4 ™~ ™ load - displacement F3 & F4
\ load - displacement F5 & F6
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I1S16 - 2e - 075 - 41
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1S6-2e -100-11

25
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IS6 - 2e- 100 - 21

displacement [mm]
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IS6 - 2e - 100 - 41
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IS16-2e-100-11

displacement [mm]
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IS16 - 2e- 100 - 21

displacement [mm]
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I1S16 - 2e - 100 - 41
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4  Annex D: End support test with downward load

40mm| 230 mm
F
l 5 mm
timber T h

7
blocs %
F
IR 80\mm 80|mm %

320 mm (PCB 80)
40| 80| 300 mm 270 mm (PCB 60) | e=h
mm|mm test span s
sample length L A

Figure D.1: Schematic test setup

A

Figure D.2: Side view of the test setup (exemplary for PCB 80, ty = 0.75 mm without em-
bossments)
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Y

Figure D.4: Web-crippling (PCB 80 ty = 0.75 mm without embossments)
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'/

Figure D.5: Defofmatibn of the profile after the test (PC 80ty=0.75 mm without emboss-

ments)
A\

Fig_ﬁre D.6: Web-crippling (PCB 80 ty = 0.75 mm with embossments)
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Figure D.7: eformation of the webs during the load increase after the first peak (PCB 80,
ty = 0.75 mm with embossments)

Figuré D.8: Buckling of the upper flanges (PCB O, ty = 0.75 mm with embossments)
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Figure D.9: Deformation at the end of the test (PCB 80, ty = 0.75 mm with embossments)

Figue D.10: Deformation of the profile after the test (PCB 80 ty = 0.75 mm with emboss-
ments)
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Figure D.11: Web-crippling (PCB 60 ty = 0.75 mm without embossments)

Figure D.12: Buckling of the upper flanges (PCB 60, ty = 0.75 mm without embossments)
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Figure D.13: Web-crippling (PCB 60 ty = 1.00 mm without embossments)

N
=
i

Figur D.14: No buckling of the upper flanges (PCB 60, ty = 1.00 mm without embossments,
test 1 and test 2)
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Figure D.15: Buckling of the upper flanges (PCB 60, ty = 1.00 mm without embossments,

test 3)

;‘?:%. —

-\i ;’-«-—-—-
N

= ‘X%S-,'S\‘\

Figure D.16: Web-crippling (PCB 60 ty = 0.75 mm with embossments)
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B
i/ 4 h

Figure D.17: Buckling of the upper flanges (PCB 60, ty = 0.75 mm with embossments)

Load-deflection curves:
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5 Annex E: Copies of the load-deflection curves
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6 Annex F: Measurement of the profile geometry

bia

PCB 80 ty = 0.75

1st Rib 2nd Rib 3rd Rib 1st Rib 2nd Rib 3rd Rib
Thickness ty 0,74 0,74 0,74 0,77 0,78 0,76
Depth of profile h 77,8 77,0 78,1 77,3 78,1 77,0
Depth of stiff. valley hra/hr, 1,7 - 0,2 - 1,6 - 0,3 - 0,1 - 0,3 -
Depth of stiff. crown hp/hy, 6,2 - 6,7 - 6,7 - 5,6 - 5,5 - 6,1 -
Widths of crown b, 78,0 77,0 78,0 78,5 78,0 78,0
Position of stiff. crown by1/byo 23,5 - 24,0 - 23,5 - 23,5 - 23,5 - 24,0 -
Position of stiff. valley bys/bys 17,5175 175|175 (175|175 14,0 | 145 | 14,0 | 14,0 | 14,5 | 14,0
Widths of valley b, 55,0 54,0 55,0 55,0 54,5 54,5
Radius of bends r, 2,5 3,0 Radius of bends r, 3,0/3,5 3,0
Ancle of embossment a, - - - 45,0 45,0 45,0
Widths of embossment hgp - - - 8,1 7,9 8,0
Depth of embossment vep - - - 1,8 1,7 1,9
PCB 80 ty = 1.00
1st Rib 2nd Rib 3rd Rib 1st Rib 2nd Rib 3rd Rib
Thickness ty 0,98 0,98 0,98 0,97 0,99 1,00
Depth of profile h 78,2 78,0 78,0 77,2 77,7 77,6
Depth of stiff. valley hrs/hr, 1,3 - 0,1 - 1,4 - 0,5 - 0,1 - 0,4 -
Depth of stiff. crown hy/hy, 5,2 - 5,2 - 5,4 - 6,0 - 5,4 - 55 -
Widths of crown b, 78,0 77,5 78,0 79,5 78,0 79,0
Position of stiff. crown by1/by> 23,0 - 22,5 - 23,0 - 23,5 - 23,0 - 23,5 -
Position of stiff. valley bys/bya 1551145150 | 14,5 155|145 (145|145 145| 145 | 14,0 | 14,5
Widths of valley b, 55,0 55,0 54,0 55,0 55,0 54,5
Radius of bends r, 3,0 2,5 Radius of bends r, 3,0 3,0/3,5
Ancle of embossment a, - - - 44,0 46,0 46,0
Widths of embossment hgp - - - 7,7 8,0 7,9
- - - 1,8 1,7 1,9

Depth of embossment vep
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b b
Detail of embossment
PCB 60 ty = 0.75

1st Rib 2nd Rib 3rd Rib 1st Rib 2nd Rib 3rd Rib
Thickness ty 0,72 0,73 0,73 0,76 0,74 0,74
Depth of profile h 60,2 58,3 59,6 60,1 58,7 60,6
Depth of stiff. valley hrs/hr, 1,1 - 1,3 - 0,7 - 0,6 - 1,4 - 1,4 -
Depth of stiff. crown hy/hy, 1,71 28| 20| 2523|2325 ]| 23] 26| 21 - -
Widths of crown b, 107,0 107,0 107,0 106,0 106,0 -
Position of stiff. crown byi/byz 21,5 (26,0 | 20,0 | 25,0 | 20,0 | 25,0 | 21,0 | 25,5 | 20,0 | 25,5 - -
Position of stiff. valley bya/bya 25,0155 21,0 18,5 | 25,0 | 15,5 | 20,0 21,0 2451|175
Widths of valley b, 61,0 60,0 60,5 61,0 60,5 61,5
Radius of bends r, 5,5/6,0 5,0 Radius of bends r, 6,0 5,5
Ancle of embossment a, - - - 45,0 45,0 45,0
Widths of embossment hgy, - - - 12,8 12,9 13,1
Depth of embossment vgp - - - 1,9 2,0 2,1
height of embossment he - - - 42,0 42,4 42,3
distance of the embossments be - - - 22,2 22,6 22,8

PCB 60 ty = 1.00

1st Rib 2nd Rib 3rd Rib 1st Rib 2nd Rib 3rd Rib
Thickness ty 0,97 0,96 0,96 1 0,98 0,97
Depth of profile h 60,2 58,7 60,5 58,8 59,1 59,8
Depth of stiff. valley hrs/hr, 0,7 - 1,1 - 1,2 - 1,4 - 1,2 - 1,4 -
Depth of stiff. crown hy/hy, 2,2 23| 26 | 20 - - - - 191 26 | 24 | 21
Widths of crown b, 107,0 107,0 - - 105,0 106,0
Position of stiff. crown by/byo - - 21,0 24,0 21,5] 23,5 - - 19,5 26,0 | 20,0 | 24,5
Position of stiff. valley bys/bys 19,0 | 21,0 | 18,0 | 23,0 | 16,0 | 25,0 - - - - - -
Widths of valley b, 61,0 60,5 61,0 61,5 61,0 62,0
Radius of bends r, 6,0/6,5 6,0/6,5 Radius of bends r, 5,5/6,0 55
Ancle of embossment a, - - - 44,0 44,0 44,0
Widths of embossment hgp - - - 12,8 12,9 13,1
Depth of embossment vg, - - - 2,0 1,7 2,0
height of embossment he - - - 42,0 42,2 42,3
distance of the embossments b, - - - 22,2 22,6 22,8
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Uy V

B
N=
[—
Jjo
€]
C

ComFlor 80 ty = 0.90 mm | ComFlor 80 ty = 1.20 mm
1st Rib 2nd Rib 1st Rib 2nd Rib

Thickness ty 0,93 0,94 1,22 1,21
Depth of profile h 96,2 98,7
Depth of stiffeners hyi/hy 3,9 2,9 2,7 2,9 3,1 2,9 2,7 2,6
Widths of crown b, 142,0 141,5 142,0 143,0
Position of stiffeners by1/by> 70,0 | 72,5166,0 | 725 | 72,0 | 69,0 | 72,0 | 70,5
Position of stiffeners bya/bys - - 24,0 | 26,5 - - 24,0 | 26,0
Width of crown stiffeners bgy/by, | 13,9 | 13,6 | 13,7 | 13,8 | 13,9 | 13,9 | 13,8 | 13,7
embossment diameter d, 14,1 | 14,6 | 13,8 | 13,3 | 13,2 | 14,6 | 14,1 | 14,6
embossment pitch uy 35,3|34,7|355 (351|352 357|348] 35,1
Offset v 18,0 | 17,5 ] 16,9 | 19,4 | 18,9 | 20,2 | 18,3 | 18,6
Row spacing uy 29,3 29,7 (29,2295 30,4 | 30,9 | 300 | 30,2
Edge spacing eso1/€s01 255128,1| 28,2248 ]| 320 27,0 29,0 26,5
numbers of rows (transv.) 2,0 2,0
numbers of rows/m (long.) 28,0 28,0
Widths of valley b, 120,0 120,5
Depth of stiffeners his/h, 155| 81 [160] - [142] 83 |164] -
Long. edge upstand hy 17,5 17,5
width of crown by, 186,0 184,0 184,5 189,0
Radius of bends r, 25,0 | 25,0 Radius of bends r, 5,5 | 4,5
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7 Annex G: Coupon tests with embossments
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