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Annex A: Object of testing
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Figure A.1: Cross-section of PML 73
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Figure A.2: Cross-section of PML 56



2 Annex B: Single span positive bending tests

Tests set-up:
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Figure B.1: Schematic test setup



Figure B.2: Test setup (exemplary for PF-4-075-1)

Figure B.3: Failure mode (exemplary for PF-4-075-2)



FigureB.S: Failure mode (exemplary for PF-4w-075-1)



Figure B.7: Failure mode (exemplary for PF-4Hs1-075-1)



Figure B.9: Failure mode (exemplary for PF-4Hs3-075-1)
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Figure B.11: Failure mode (exemplary for PF-4Hc2-075-2)
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Figure B.12: Failure mode (exemplary for PF-4Hc3-075-1)

Load-deflection curves (with and without square perforation):
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Load-deflection curves (with and without single hole in the upper flange):
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3 Annex C: Internal support test with downward load
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Figure C.1: Schematic test setup

Figure C.2: Test setup (span s = 500mm)
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Figure C.4: Test setup (span s = 1700mm)
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Figure C.8: Failure m

ode (eemplary for

1S6-4t-07

5-12)
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Figure C.9: Failure mode (exemplary for 1S6-4-triangle-075-

Figure C.10: Failur mode (exemplary for 1S16-4f-triangle-075-42)
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Figure C.12: Failure mode (exemplary for I86-4t-riangle-075-42)
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Figure C.13: Failure mode (exemplary for 1S6-4-100-12)

Figure C.14: Failure mode (exemplary for 1S6-4f-100-11)
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Figure C.15: Failure mode (exemplary for 1S6-4-100-12)
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fk 1§

Figure C.16: Failure mode (exemplary for I86-4-100-1)
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Figure C.19: Failure mode (exemplry for I6-4w-

~

100-42)

Figure C.20: Failure mode (exemplary for 1S6-4t-100-42)
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Load-deflection curves with and without triangle perforation:

1S6-4-075-11
load - displ ck
Iuaji;di}ﬂlh &
load - displ 3 &
4l N L il Mo load - displacement F5 &
% - "’"X# \\ +— — preload

load [kN]

14

12

=
(=]

o]

/

0 5 10 15 20 25 30 35

displacement [mm]

IS6-4-075-12

load - displ

&

Iuacl;di}mh
load - displ

3 &

load [kN]

16

14

12

=
(=]

o]

AN

1 7

TN

N

displacement [mm]




IS6-4-075-21

load [kN]

—— load - displacement jack
\\ —— load -/displ
\ —— load - displacement F3 & F4
—— load - displacement F5 & F&
\ —|— preload
) L T
M ™~
M~ [~
N T
F— I
I T
/ ) Y
30 40 50 60

displacement [mm]

__________\_-

==

/
/

/

load [kN]

Hhhﬁ““ﬁzégyz

I1S6 -4 -075-22

—— load - displacement jack
—+— load - displ
—+— load - displacement F3 & F4
—— load - displacement F5 & F6
—|— preload

™~

[~
— \"-—__‘ I
—t \—:—- -
\‘\__ —
30 40 50 60

displacement [mm]

57




I1S6-4-075-41

10
9
load - displacement F3 & F4
8 load - displacement F5 & [F6
/V\ + — preload
7
6 \
B ™
2 J{ / \\_ N
4
\‘\ .'-h‘_‘_
i vy N S
3 e
1
I e e e = W N
I 17
2
1
v
g _ﬂ____ JNNS Y S R O O R [ =t [ <t ([ A A N IO A A
0
0 10 20 30 40 50 60 70 80
displacement [mm]
I1S6-4-075-42
10
9
load - displacement F3 & F4
8 load - displacement F5 & [F6
I /'\ /\ + —preload
7 ,\ N
]
6 —\\
g s \\
h-
4
gt
) ‘-ﬁ-—‘:-—-_______h
N T
2 /
1
/
0 — —|— | = | = = - ] ] — S (U R O
0 10 20 30 40 50 60 70 80

displacement [mm]

58




IS16-4-075-11

=

N
/| /

/

load [kN]

=
o

/

/

load [kN]

=
o
=

load - displ |ceA‘ne t jack
load - displacement F1 &
load - displacement F3 &
load - displacement F5 &
+ — preload
"
™~
™
™~
™~
"-\\
\“-—_______
N [ B —
P e e e | ———_-/————. e
20 25 30 35
displacement [mm]
1S16-4-075-12
load - displ |ce#nertjack
load - displacement F1 &
load - displacement F3 &
load - displacement F5 &
+ —preload
=~
\\
™~
™~
N
™~
'\___\
\\___-
/ . .
20 25 30 35

displacement [mm]




IS16-4-075-21

displacement [mm]

15
—— load - disp ace#nen jack
—— load -displacement F1 & F2
/‘\/ —— load - displacement F3 & F4
L —— load - displacement F5 & F&
—|— preload
: \
z \\
B M~ T
= . \/ ™~ ™~
\__\‘\\
™ I
— [
— —
'\ |
3 j
0 — L 4 ] —|— — — L _ i Y S
10 20 30 40 50 60
displacement [mm]
1516 -4 - 075 - 22
15
—— load - disp ace#nen jack
N —— load -displacement F1 & F2
\ —+— load - displacement F3 & F4
1 —— load - displacement F5 & F6
\ —|— preload
5 NIAN
z \\\
E \\\\\\
6
\\
L
“\_\_\\_\\\
—
NG |
%
0 4 4 — 4 —|—
10 20 30 40 50 60

60




load [kN]

10

IS16 -4 - 075 -41

acement jack

™~

acement F3 & |F4

load - displacement F5 & [F6

+— —preload

//

I/

\,‘_//—’_d—’-—_

/§<\\

N

10

20

30

40

displacement [mm]

50

60 70 80

load [kN]

10

IS16 -4 -075-42

load - displacement F3 & F4

load - displacement F5 & [F6

+ —preload

77

I/
/

T

e

AN

10

20

30

40

displacement [mm]

50

60 70 80

61




IS6-4-100-11

displacement [mm)]

30
load - displ |ceA‘ne t jack
[ "-q..__‘\
\>‘/’/ \\ load - displacement F1 & |F2
55 X('//,f""‘"' \\ load - displacement F3 & F4
\\ \\\ load - displacement F5 & |F6
\ N ™ - — -— preload
i
20
N \ \\ ~J_|
\ M~ [
W B 1
E 15
=
k]
10
il
DZ_ _j Y A ___Z______ A
0 5 10 15 20 25 30 35 40
displacement [mm]
0 1IS6-4-100-12
load - displaceme thck
o
g T ™ load - displacement F1 &|F2
/ o N
35 J | /,o---—-"’ \\\ load - displacement F3 & |F4
/ \\ load - displ icellnerLt F5 &|F6
\
™~ — +— preload
20 ™ Ny
\\ N~
\ \\
_ \\ \\\\ \\_\
Z \ ~
Z15
3 /
8
10
5
0 Y g PR N A P . __/____ N D
0 5 10 15 20 25 30 35 40

62




load [kN]

20

18

16

14

12

=
o

o]

IS6-4-100-21

vad -

disp

disp

oad -

=

displ

reload

/

/
/

N

30 40 50 60

displacement [mm]

I1S6-4 -100 - 22

—— load - displacement jack

—+— load - displacement F3 & F4

/|

—— load - displacement F5 & F6

—|— preload

/

/
/

load [kN]

[/

Al ]

30 40 50 60

displacement [mm]

63




IS6-4-100-41

displacement [mm]

15
load - displ |ceA‘ne t jack
load - displacement F1 & |F2
load - displacement F3 & F4
12 -~
& ~N load - displacement F5 & [F6
‘\Q\ +— — preload
9 \\
\ NG
z \\ \\
g “-_____‘__\—-‘ﬁ-._,____\
2 T
6 = T
3
e R R O
0
10 20 30 40 50 60 70 80
displacement [mm]
IS6 -4 -100-42
15
load - displ |ce#nertjack
load - displacement F1 & F2
load - displacement F3 & F4
12 &k load - displ NtF5& F6
\ \ oad - displacement F5
“\.\""\ + —preload
9 N
AN
N
—_ \ \
Z ™~ ™~
= ™~ ™~
b= ™ T~
g -_‘___\ \\
I R ey SR
o Ty
3
0 ol R I e
10 20 30 40 50 60 70 80

64




IS16-4-100-11

t F1&

load - displ |ceA‘ne t jack
load - displaceme

P,
\ /

load - displ |ceme1t F3 &
t F5 &

load - displaceme

~~ ~~._| T T preload

load [kN]

25

™
o

=
w

—t | /

—_— | F

/ d

20 25 30 35

displacement [mm]

IS16-4-100-12

~)

load - displ |ce#nertjack

load - displ |cemerrt F1&

)

/

/

load - displ |cemejt F3 &
t F5 &

load - displaceme

/
/

)4

— + —preload

load [kN]

25

N
(]

=
w

10

=

i

(=]

displacement [mm]

40

65




IS16 -4 -100-21

—— load - disp ace#nen jack
—— load -displacement F1 & F2
—— load - displacement F3 & F4
—— load - displacement F5 & F&
—|— preload
\\
z \\\\
° I i
E \M\-_.‘x""\_
10 \-‘b‘"\-____‘____‘_‘_-
A
30 40 50 60
displacement [mm]
1IS16-4-100- 22
—— load - disp ace#nen jack
—— load -displacement F1 & F2
—+— load - displacement F3 & F4
—— load - displacement F5 & F6
—|— preload
z
-
: RGN
S
10 B S
\“*-. ‘\__
\\\__\
—
[ S
\ T
41—& —_— e |
30 40 50 60

displacement [mm]

66




IS16-4-100-41

7 \ load - displ |ceA‘ne t jack
load - displacement F1 &
\ load - displacement F3 &
load - displacement F5 &
+— —preload
\
—_ \
g §‘Q:
= o~
M~
g \ﬁ\
2 e
S
xhﬁzﬁh_-——_
__7?
40 50 60 70
displacement [mm]
1IS16-4-100-42
load - displ |ce#nertjack
//“
load - displacement F1 &
load - displacement F3 &
load - displacement F5 &
+ —preload
Zz ™~
= \“E\
= [T
2 =
= T
-——}-Qk—-—_
40 50 60 70

displacement [mm]




IS6 - 4f - triangle - 075 - 11

displacement [mm)]

18
load -d
16 m ’/—'—“'\ > load -d
L |
/ 1 / [PEORS el \\ load -d
14 \‘\\ Toad - di
\/ \ \\ +— = preload
12 \_\\
o N T
z AN T
k-] ™ \-“\ \_—"‘&_._
| /
4 /
2
0 {4/ A== =
5 10 15 20 25 30 35 40
displacement [mm)]
" IS6 - 4f - triangle - 075 - 12
load -d
16 Py . load/ -d
[
f‘ \ / % ,// \\ load - d
14 \ \\ load - di
™~ — +— preload
, / N ~
T~ —
10 ||
Z N \\\ ‘\\"“‘*—--__
%- N \] \-._?
g s
6 /
4
e
0 — ] — —
5 10 15 20 25 30 35 40

68




IS6 - 4f - triangle - 075 - 21

10
/K\ — load - displacement jack
9 \_\‘\% N load - displacement F1 & F2
\ — load - displacement F3 & F4
8 M.
/ \ \ — load - displace}nen F5 & F6
™~ — preload
7
\ -\\,._
™ -
; N ™~
] ™~
\_‘__ \\——._,__
25 \\ i — T~
3 / }\\ Y ¥
y % n J
RN /
B - |
1 { /
0 —— U A IS N A
0 10 20 30 40 50 60
displacement [mm)]
" IS6 - 4f - triangle - 075 - 22
/><\ +— load - displacement jack
9 HAW // \\\.:?\\-...._-\ — load W acement F1& F2
. \ \ — load - displacement F3 & F4
/ \\ \\ — load - displace}nen F5 & F6
7 — preload
~] ™
Nl \\\
6
\ \
':E" . K \\\_\____\\____
o T
g \-\__\\\\_
1
[ |
3
Al | //I
1 |
0 U A IS N A
0 10 20 30 40 50 60

displacement [mm)]

69




IS6 - 4f - triangle - 075 - 41

displacement [mm)]

load - displacement jack
A load - displacement F1 & |F2
\ load - displace eJ‘:tFB&M
N N load - displacement F5 & |F6
i Y
™ \\\ — +—preload
NEAY
\ \\
_ \\ \\
z ~L e~
= - ]
E \_____\‘\\___\\
- “"“-.__ -""‘-*-.,__
—~— T
e T
10 20 30 40 50 60 70 80
displacement [mm)]
IS6 - 4f - triangle - 075 - 42
load - displacement jack
/N load - displacement F1 & |F2
X load - displ aceJ:mLt F3 & |F4
AL \,_‘_ load - displacement F5 & |F6
\ \
\ \ — — preload
~ ~N
\ \
= ™~
=, \\\
E \/‘\\\\V-\\
k= - ~_|
"\._______' \\\
~_ ]
[ \\_‘——__.._‘__
P
10 20 30 40 50 60 70 80

70




IS16 - 4f - triangle - 075 - 11

displacement [mm]

25
load - displacement jack
load - displacement F1 & |F2
LT
//?\ load - displacement F3 & |F4
20
\\ load - displ acement F5 & F6
\ ™ — — preload
\ Lamy
™ o N
15 }\‘_\ | = —
\_‘__‘__\_
3 \ ™ T
[<]
5
0 = O O =
5 10 15 20 25 30 35 40
displacement [mm]
" IS16 - 4f - triangle - 075 - 12
load - displacement jack
load - displacement F1 & |F2
/7< load - displacement F3 & F4
20 \
\ load - displ ace}nent F5 & |F6
™~ | — t—preload
S = ol
™~
N
15
_ \. ]
Z \ \\
[~
3 g ~ |
5
P
0 —_ —_
5 10 15 20 25 30 35 40

71




IS16 - 4f- triangle - 075 - 21
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IS6 - 4w - triangle - 100 - 21
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IS6 - 4w - triangle - 100 - 41
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IS16 - 4w - triangle- 100 - 11

displacement [mm]
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IS16 - 4w - triangle- 100 - 21
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IS16 - 4w - triangle- 100 - 41
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IS6 - 4t - triangle - 075 - 11
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IS6 - 4t - triangle - 075 - 21
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IS6 - 4t - triangle - 075 - 41
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IS16 - 4t - triangle - 075 - 11
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IS16 - 4t - triangle - 075 - 21
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IS16 - 4t - triangle - 075 - 41
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IS6 - 4t - triangle - 100 - 21
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IS6 - 4t - triangle - 100 - 41
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IS16 - 4t - triangle - 100 - 21

displacement [mm]

16
+— load - displacement jack
14 load - displacement F1 & F2
/ \ — load - displacement :3j F4
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IS16 - 4t - triangle - 100 - 41
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Load-deflection curves with and without square perforation:

I1S6-4-075-11
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1S6-4-075-21
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1S6-4-075-41
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1S16-4-075-21
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1S6-4-100-11
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1S16-4 -100 - 21
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1S16-4 -100- 41
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IS6 - 4f - 075 - 11
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———load - displaceme tjact‘
——— load - displacement F1 & F2

———load - displacement F3 & F4
—— load - displacement F5 & F&
\ \ — — preload
15 \
g T
=
8
10
5
. [ A N I I N ) B
10 15 20 25
displacement [mm]
. IS16 - 4f - 075 - 41
| | — load - displacement jack
f | >/ \ load - di 3
9 - spla;.em ent F1
/ // load - displacement F3 & F4
8 / v k K load - displacement F5
— — preload
. \\ ‘\\ preloa
6 / N ™~
- '—-‘%\___ ™
g L T
i / \ D [T
3 /
1 M/
H I e O e B
0
0 10 15 20 25 30 35

displacement [mm]

117




IS6 - 4f - 100 - 11

)

—+— load -|displacement jack
—— load -displacement F1 & F2
L M —— load -displacement F3 & F4

)

ANEAN

N —— load -|displacement F5 & F6

load [kN]

20

=
w

10

\ \\\ —|— preload

PN

N 5 A S N A s (N N NN AN N (P I N A
15 20 25 30
displacement [mm]
IS6 - 4f - 100 - 41
M~ /""‘\
~N
N N

load [kN]

load - dis IacEme nt jack

load - displacement F1 & F2

load - displacement F3 & F4

load - displacement E5 & F6

/ — — preload

15 20 25 30 35

displacement [mm]

118




IS16 - 4f - 100 - 11

—+— load - displacel enjjack
—— load -displacement F1 & F2

—— load -[disp| acerent F3&F4

——load -|displacement F5 & F6

30

25

™
o

load [kN]

\\_‘\.

=
(%]

I ——r

15 20 25 30

displacement [mm]

12

10

[+5]

load [kN]

I1S16 - 4f - 100 - 41
load - disjla%meLtjlck
load -|displacement F1 & F2
/,//// \ load -|dis Iachent F3&F4
|1 L~
L~ load -|displacement F5 & F6
vd

e

15

displacement [mm]

AN




I1S6 - 4w -075-11

16
——load - isplacementjact‘
———load - displacement F1 & F2
14
———load - displacement F3 & F4
&/\\\ I load t | &
N —— load - displacement F5 & F&
12 \ M
— — preload
\
Zs
=
| / / /
| / //
| % /
0 —_— —|— —_ ] —
0 10 15 20 25
displacement [mm]
y IS6 - 4w - 075 - 12
——load - isplacemettjac
———load - displacement F1 & F2
14
Wﬂ—\ ———load - tisplacement F3t F4
—
T — .
———load - displacement F5 & F6
/ H — — preload
10 // A
g s ™
b=
: )
2 ﬂ
0 —|— e — ] —
0 10 15 20 25

displacement [mm]

120




I1S6 - 4w - 075 - 21

load - displacement jac

| -
o \ load - displa ent F1& F2 |
/ N load - displacement F3 & F4
N\ load - displacement F5 & F6
\_\ \\\
"‘*‘-__\ | |— —preload
~ ~
N N
—
L "“\\\
i

load [kN]

A
L
g
AL
8 10 12 14 16 18 20
displacement [mm]
I1S6 - 4w - 075 - 22
cement jac)
K 2.
\\.
™~ cement F3 & F4
[~ [
cement F5& F6 |
N — — preload
[~
=
™~
~ N
~—
\\"\ T~
z
=
b=
m
8
//
'
é gl
/ =diN Ry E RN R
8 10 12 14 16 18 20

displacement [mm]

121




I1S6 - 4w - 075 - 41

—— load - isplacementjact‘
—— load - displacement F1 & F2

NN

— load - tisplacement F3&F4

—— load - displacement F5 & F6

— preload

AN
/IIIII

load [kN]

/
10 15 20 25
displacement [mm]
I1S6 - 4w - 075 - 42
—+— load - displacel enﬂjack
=y | — —+—load - displacement F1 & F2
< ——load -|displacement F3 & F4
/ ™~ \“-\_ ——load - displace enj F5 & F6
™, N
\ — |—preload
\
\\ \\
g \\\ \_\
E‘ -—.____\ \H—‘-
8 W j ¥ 7
# .ﬁi____________-
15 20 25 30

displacement [mm]

122




1S16 - 4w - 075 - 11

25
load - displacement act‘
load - displacement F1 & F2
load - displacement F3 & F4
20 ] load - displacement F5 & F6
ol ™\
\ — preload
15
A \_______/a—. \-_____ | T
z 7 ~
= /
=
o)
2
10
T
L
/ /
/T L
0 — Ll [
0 4 10 12 14 16 18 20
displacement [mm]
N IS16 - 4w - 075 - 12
Ii:j cement jac
18 T2 —T = 1 F2
™~
} // ™ ™ load cement F3 & F4
/|
16 \ loa cement F5& F6 |
V \ — — preload
14
N
12 \ ™
~
RN
z W ) >
Z10
b=
m
o
8
6
4
2
I _,__.-—~—“/
0 = = o = = =l
0 4 10 12 14 16 18 20

displacement [mm]

123




14

I1S16 - 4w - 075 - 21

f AT AT
12
L
e
/
10 —
8
z \\
) N N
= \\___\\
E 6 \ -“—-\“‘\,
W ]|
) T
* Y
//
e
2 P
] P
L~
L] ol ///
0 — L 4|1
2 10 12 14 16 18 20
displacement [mm]
) IS16 - 4w - 075 - 22
ac
F1& F2
12 ”1 A ] =
T |
/ F5& F6
10 —
s INY
g N
3 N
g, S
T —
%( Ty
a
i
2 P -
e
< e
L1
e AL

10 12

displacement [mm]

124




I1S16 - 4w - 075 - 41

10
— load -/ displacement jack
9 — load -/displac F1& F2
/3(// — load -/displacement F3 & F4
8 / — load - displacement F5 & F&
— preload
7 // \
i / ~ \k
= / ™ \\
Zs
3 y ™ ™
< N AN
4
i P h“-—.7
3 ‘J 4
N
1
Zal —
0 = | — L 1 — N U S A U N
0 10 15 20 25 30
displacement [mm]
; 1516 - 4w - 075 - 42
+— load -/ displacement jack
9 —iad - displ F1&F2
/’\ T — load -|displacement F3 & F4
8 e
A — load - displacement F5 & F&
/ — preload
6
! N
g 5 // \“‘_‘—-.\\\"-.___
3 / REURN
k-] \
a4
J |
3 /
2
1
|1
0 o — = 1 — R O N Qi
0 10 15 20 25 30

displacement [mm]

125




I1S6-4w -100-11

)
|

~C

———load - displaceme tjact‘
F2

———load - displacement F1

e ———load - displacement F3 & F4

/

—— load - displacement F5 & F&

\ \\\‘: — preload
™~

load [kN]

=
(=]

=

AN

S

\

10 15 20 25

displacement [mm]

load [kN]

=
(=]

IS6 - 4w - 100 - 12
——load - isplacemettjac
———load - displacement F1 & F2
A ———load - displacement F3 & F4
———— load - displacement F5
\.\_‘\
‘\.___\ *-.h__q___‘\ — — preload
™ [
10 15 20 25

displacement [mm]

126




1S6 - 4w - 100 - 21

16
——load - isplacementjact‘
L ———load - displacement F1 & F2
“ Al ~— —load - tisplacement F3&F
, \ ——— load - displacement F5 & F6
12
/ / \ — — preload
10 =]
/ / \“-—___—___‘\\"‘-.__
— M I
g s / Wi
=
| / /
4 /
% _ / AL L L L
0 10 15 20 25
displacement [mm]
y IS6 - 4w - 100 - 22
——load - isplacemettjac
———load - displacement F1 & F2
14 A
\ ———load - tisplacement F3t F4
———load - displacement F5 & F6
12
/ / \ — — preload
" \ \\ _—
| T
Z s T ™
=
) / / 7 /
| / /
| //
2 /
0 7 | L L 1
0 10 15 20 25

displacement [mm]

127




I1S6 - 4w - 100 - 41

displacement [mm]

12
—+— load - displacel enjjack
—+— load - disp aceEen F1& F2
0 il 2 T —+— load -|displacement F3 & F4
/'// \\\ ™~ ——load - displacement F5 & F6
\ —|— preload
8 // 7 7
= 6
| /// /§
2
% AN NN
0
10 15 20 25 30
displacement [mm]
. IS6 - 4w - 100 - 42
—+— load - displacel enﬂjack
—+—load - displacement F1 & F2
10 A T =T ] —+—load -|displacement F3 & F4
/ \ /// \\ \\\ —— load -|displacement F5 & F6
/ N —|— preload
8 .// ™ ™
:. /|
8
| ’/ //
2 V
0 e ) s s I s e A [N
10 15 20 25 30

128




35

30

25

load [kN]
N
L)

=
w

10

1S16 - 4w - 100- 11

— preloa

cement F5 & F6

/

[

10

15

displacement [mm]

20

25

35

30

25

load [kN]
N
o

=
w

10

1S16 - 4w -100- 12

— preloa

ceme

\\::t\‘:——

\ \\%*/’

10

15

displacement [mm]

20

25

129




20

18

=
(=2

1S16 - 4w - 100 - 21

cement jact
ceme

cement F3 & F4

o

cement F5 & F&

R A

NN /

i ENNE

Y S
L) )
ANV /

a4 ]

W A T
N IS16 - 4w - 100 - 22

} : "] = \ v o
) } // \l cement F5
RERIN V4 \

T / \ \ \\\\

o0

‘"\—_kh

"N
8

Em! e e e e e e e e o

10 15 20 25

displacement [mm]

130




load [kN]

[=2]

14

12

10

o]

1S16 - 4w - 100 - 41

—+— load -|disp|
—+— load - disp  F2
— — —— load -[disp| & F4
T
L 7 \ —— load -{disp| : F6
L~
/ ] —|— preload
f 9%
A \\\
\\ 4 NN

e
’ 0 10 15 20 25 30
displacement [mm]
) IS16 - 4w - 100 - 42
—+— load -|disp|
—+— load - disp
12 M s e R | s
1 load —disp
// ——load {disp|
10 // / — |— preload
| N
8 / o N
g [ R
= I
g, // ) [
A
%
o
0 AL
0 10 15 20 25 30

displacement [mm]

131




I1S6-4t-075-11

——— load - displaceme|

//"'“-——-—-—_\ ———load - displaceme tjact‘
\\ t F1& F2
|

oad - displacement F3 & F4

~_ .

=

\\ ——Iload - J:Iisplacement F5& F6

— — preload

o

~
~

load [kN]

(%)

10 15 20 25

displacement [mm]

I1S6-4t-075-12

// _—-—-.\ —load - [isplacem ett jaCE

isplacement F1 & F2

(=2}

load [kN]

)/ \ ———load -
——load - displacement F3 & F4
\ ——— load - displacement FSE F6
\— — preload
\\
> /
//
10 15 20 25

displacement [mm]

132




I1S6 - 4t - 075 - 21

load [kN]

—— load - displacement jack
N\ yf—-\ —— load - isplacemﬁnt F1/& F2
//\\_) v \ I ———load - tispla[emént F3/& F4
—— load - displacement F5& F6

// \\ \ \\\ — — preload
) T
=
// é& )
0 10 15 20 25
displacement [mm]
IS6 - 4t - 075 - 22

———load - displa
——load -

ispla

ceme

ceme

ttjac
tF1& F2

X

\
| B ———load - tisplacement F3t F4
\__/)(, ’T ———load - displacement F5 & F6
\L\ \_\ — — preload
L ]
/ \ | g

N ]

(]

10

displacement [mm]

15

20

25

133




load [kN]

IS6 - 4t - 075 - 41

/

—+— load -|disp|

—— load -|disp|

—— load -|disp|

acement jack

acemen

acement

F1& F2
F3&FH

N

™
]

——load - disp|

—|— preload

acement

F5 & F6

o

—

displacement [mm]

/4 s A S T O O I A O
10 15 20 25 30
displacement [mm]
IS6 - 4t - 075 - 42
—+— load - displacel enﬂjack
L] TN —— load -displacement F1 & F2
\ —+—load {displacement F3 & F4
// \ \ —— load - displacement F5 & F6
\ — |—preload
N \\
-~ \ \\\\\ \\\
3 \ — —
3 T T
2
/
/_ I I (O A R A
10 15 20 25 30

134




1S16-4t-075-11

——load - isplacementjact‘
——— load - displacement F1 & F2

ﬁs

——load - tisplacement F3&F4

\ ——Iload -

isplacement F5 & F6

~~— — — preload

load [kN]
oo}

‘%_‘%\
— >

=

ol

10 5 20 25

displacement [mm]

IS16-4t-075-12

~ load - displace ett ac
load - displacement F1 & F2
load -tis Jlacetent F3t
N load -

isplacement F5

load [kN]

12

10

=]

[N

displacement [mm]




1S16-4t-075-21

———load - displaceme tjact‘
———load - displacement F1 & F2

——load - displacement F3 & F4

AN

B ——— load - displacement F5 & F6
\ — — preload

load [kN]

//
/

7

) w\\g__

d
<

1 20 25

displacement [mm]

I1S16 -4t - 075 - 22

—+— load - displacel enﬂjack
—+—load - displacement F1 & F2
—— load -displacement F3 & F4

—— load -|disp| acelL'uenl F5 & F6

(=2}

load [kN]

(]

\ \\ — |—preload
\\
% \\h:>'c""":%\
e |
_‘—_a‘--_
Vi
// // //
L
k _
_ ) AN sSEREENNEE
15 20 25 30

displacement [mm]

136




1S16-4t-075-41

displacement [mm]

isplacement jack
///_><\\ \\l isplacement|F1 & F2
isplacement|
/ isplacement|F5 & F6
Ml k
k‘—-_}_-\\_‘
z /
=
S
=]
-—_b—h‘;‘——.—__
%__77
/|
A
/
15 2 A O N O I
10 15 20 25 30
displacement [mm]
I1S16 - 4t - 075 - 42
load - displacement|jack
LT T
//> \ load - displacement|F1 & F2
v lo Cement|
/ load - displacement|F5 & F6
/ -— —r preload
/| 2l
| U
= o
E‘ _\g":’-ﬁ._
8 / >
/
/ ]
10 15 20 25 30

137




IS6-4t-100-11

=
(ol

20
—— load - nt jac
18 ah T ad - nt F1 :, B2
)Lj/ A(/ — load - & F4
16 —Toad - F6
" \ \ reload
. |
ol LA h
_i 10
) ///// / //
6
LA
2
- et N N N O Y O
15 20 25
displacement [mm]
IS6 - 4t - 100 - 12
——It:;disp acement jack
— —|— load - displ F1&F2
\\ —— load -displacement F3 & F4

=
kS

——load -|displacement F5 & F&

\ — |—preload

=
[\

=
(=]

load [kN]

—ﬂ--_-""‘*a%

- =~

15 20 25 30

displacement [mm]

138




12

IS6 - 4t- 100 - 21

displacement [mm]

—+— load -|displacement jack
P —— load -displacement F1 & F2
—— load -displacement F3 & F4
10 \ | ]
\ \ \\ —— load -|displacement F5 & F6
\\ \\\‘_—\Erelo. d
g \-“-—\ T
%
=
8
4
2 /
0 e | ___ | {1 1 __|—
0 10 15 20 25 30
displacement [mm]
. IS6 - 4t - 100 - 22
—+— load - displacel enﬂjack
iy —— load -displacement F1 & F2
7\\ 7 e load - di
10 /= — —— load -displacement F3 & F4
\\ -\\\ ——load - disp acelL'uenl F5& F6
\ — |—preload
8
N
b=
E /
| /ﬁ
2 % f
Ol_ f— e il bl sl sl i i s S s mi S ——————— —
0 10 15 20 25 30

139




IS6 - 4t - 100 - 41

load [kN]

load -|displacement jack

> /< load -|disp nent FL & F2
\ / v \ \\ load -|displacement F3 & F4

yd AN L .

/ \\ load -[disp
\ \ +— — preload
™ ~
™~ M~
/ \\ \\
1 A
15 20 25 30 35

displacement [mm]

load [kN]

IS6 - 4t - 100 - 42
Ioji isplacement jack
load - displacement F1 & F2 |
//////;>\\\\ gy load - displacement F3 & F4
/| load—displacement F5-&f6
| SN
|
/|
AL
15 20 25 30 35

displacement [mm]

140




1S16-4t-100- 11

load - displacement act‘

load - displacement F1

load - displacement F3 & F4

‘\ "\\ load - J:Iis placement F5 & F6
™ — 4
s( vd \\ preload
~] T I
~ ™~ —~—L_
N ™S
™~ S
™ “‘“-—.____\

=
w

load [kN]

7

Ve
e
L~
//
== 0 A e
10 12 14 16 18 20
displacement [mm]

1S16 - 4t - 100 - 12

——load - isplacemettjac

——— load - displacement F1 & F2

——load - displacement F3 & F4
. ——— load - displacement FSE F6

\ — — preload

=
w

>

load [kN]

/

15 20 25

displacement [mm]

141




1S16 - 4t - 100 - 21

16
——load - isplacementjact‘
———load - displacement F1 & F2
14
/ \ ———load - tisplacement F3& F4
/ ——load - displacement F5 & F6
1 — — preload
10 \
= 8 —_
=
i // \E\\__\\
6 7 “‘—-_7
| / % v s
2 // /
o 1 | — - — =1 1
0 10 15 20 25
displacement [mm]
y IS16 - 4t - 100 - 22
——load - isplacemettjac
———load - displacement F1 & F2
14 7] =
// ———load - tisplacement F3t F4
/ ———load - displacement F5 & F6
12
K \ — — preload
o \\
2. // \
: / \ \Qﬁ\
T
6 I e
2 /
// /
0 L 1
0 10 15 20 25

displacement [mm]

142




131509_4b_ GRISPE_IS16_4t-100-41

deflection F1
machine deflection

deflection F2

\ deflection F1 & F2

\\/ —
= /
3
/‘//
4
/
; ‘_‘ 12 - 16 20 24 28 32 36 40
deflection [mm]
(copy of the load-deflection plot of the test machine)
y IS16 - 4t - 100 - 42
.\ //;}::""“\, load - displacement jack
9 - load-displacement F1 &2
/ /// \ \ load - displacement F3 & F4
8 /// K \ load - displacement F5 & F6
/ ™~ —preload
7
/ /| \\ AN
. / .
~L N

= I~
0 / ) >
i

a4

3

A

1 /

b
] Z«ARNRNNNnnnnN
0
10 15 20 25 30 35

displacement [mm]

143




4  Annex D: End support test with downward load

40

mm

gl 1 L

-1

80|mm S0\mm
80 300 mm 320 mm
an' test span s

sample length L

-

Figure D.1a: Schematic test setup (with and without triangle perforation)
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Figure D.1b: Schematic test setup (with and without square perforation)
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Figure D.2: Test Setup
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Figure D.3: Test Set (side view)
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Figure D.5: Web-crippling (exemplary fr ES-t-triangIe-O75-2)
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Figure D.7: Web-crippling (exemplary for ES-4-075-2)
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Figure D.8: Web-crippling (exemplary for ES-4-075-1)

Figure D.9: Web-crippling (exemplary for ES-4f-075-1)
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Figure D.10: Web-crippling (exemplary for ES-4w-075-1)
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Figure D.11: Web-crippling (exemplary for ES-4t-075-1)
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Load-deflection curves for profiles with and without triangle perforation:
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Load-deflection curves for profiles with and without square perforation:
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5 Annex E: Tensile tests of perforated profiles

Stress-strain curves (based on the initial cross-section):

stress [MPa]

500
450
400
350
300
250
200
150
100

50

TT-4fs-075-1

15 20
strain [%]

25

30

stress [MPa]

500
450
400
350
300
250
200
150
100

50

TT-4fs-075-2

15 20
strain [%]

25

30

165



stress [MPa]

500
450
400
350
300
250
200
150
100

50

TT-4fs-075-3

10

15
strain [%]

20

25

30

stress [MPa]

300

250

200

150

100

50

TT-45-075-1

a
strain [%]

stress [MPa]

300

250

200

150

100

50

TT-4s5-075-2

4
strain [%]

166



stress [MPa]

300

250

200

150

100

50

TT-45-075-3

4 5
strain [%]

stress [MPa]

500
450
400
350
300
250
200
150
100

50

TT-4fs-100-1

10

15 20
strain [%]

25

30

stress [MPa]

500
450
400
350
300
250
200
150
100

50

TT-4fs-100-2

10

15 20
strain [%]

25

30

167



stress [MPa]

500
450
400
350
300
250
200
150
100

50

TT-4fs-100-3

=
__._,..--""".‘

10

15
strain [%]

20

25

30

stress [MPa]

300

250

200

150

100

50

TT-4s5-100-1

F

4
strain [%]

stress [MPa]

300

250

200

150

100

50

TT-4s5-100-2

4
strain [%]

168



TT-4s-100-3
300

250 i

]
o
o

stress [MPa]
[y
w
]
—_—

=
o
=}

L
=

0 1 2 3 4 5 6 7 8
strain [%]

Fig. E.1: Tensile specimens with triangle perforation
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Fig. E.2: Tensile specimens with square perforation

Sample number Test number
TT-4t-075-1

8 TT-4t-075-2
TT-4t-075-3

10 TT-4t-075-4

11 TT-4t-100-1

12 TT-4t-100-2

13 TT-4t-100-3

Tab. E.1: Tensile tests on specimens with triangle perforation (relation to stress-strain-curves)

Sample number

Test number

TT-4s-075-1

TT-4s-075-2

TT-4s-075-3

TT-45-075-4

TT-4s-100-1

O~ WIN|PF

TT-4s-100-2

Tab. E.2: Tensile tests on specimens with square perforation (relation to stress-strain-curves)
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6 Annex F: 3-point bending tests on coupons

Measurement of the sheet thickness

Figure F.1: 3-point bending test spemen with square perforation

Figure F.2: 3-point bending test specimen with triangle perforation
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Test FT-4fs-075-1 FT-4fs-075-2 FT-4fs-075-3 FT-4ft-075-1 FT-4ft-075-2 FT-4ft-075-3
Mesgil:: nd ty tn tn tn tn tn
1 0.730 0.732 0.733 0.712 0.711 0.714
2 0.727 0.734 0.729 0.711 0.710 0.713
3 0.726 0.729 0.731 0.712 0.713 0.709
4 0.725 0.729 0.732 0.711 0.714 0.710
5 0.728 0.730 0.739 0.711 0.709 0.712
6 0.725 0.730 0.727 0.708 0.709 0.711
7 0.727 0.733 0.732 0.708 0.717 0.715
8 0.723 0.730 0.734 0.715 0.708 0.716
9 0.724 0.733 0.731 0.717 0.716 0.712
10 0.728 0.734 0.733 0.715 0.708 0.711
11 0.729 0.733 0.737 0.713 0.711 0.712
12 0.726 0.735 0.730 0.716 0.708 0.709
13 0.722 0.730 0.729 0.714 0.709 0.713
14 0.721 0.726 0.731 0.711 0.710 0.710
15 0.726 0.730 0.733 0.708 0.708 0.709
16 0.725 0.732 0.737 0.711 0.715 0.713
17 0.727 0.733 0.733 0.710 0.716 0.712
18 0.728 0.732 0.731 0.711 0.708 0.709
19 0.727 0.733 0.733 0.717 0.710 0.709
20 0.724 0.733 0.729 0.712 0.708 0.713
21 0.731 0.732 0.732 0.711 0.709 0.714
22 0.726 0.730 0.728 0.711 0.707 0.704
23 0.725 0.729 0.730 0.709 0.708 0.708
24 0.727 0.729 0.728 0.716 0.711 0.706
25 0.726 0.731 0.730 0.708 0.712 0.715
26 0.726 0.729 0.730 0.716 0.711 0.707
27 0.729 0.727 0.729 0.710 0.707 0.706
28 0.726 0.730 0.728 0.710 0.709 0.707
29 0.732 0.726 0.734 0.709 0.710 0.706
30 0.729 0.731 0.730 0.711 0.705 0.704
31 - - - 0.710 0.707 0.704
32 - - - 0.708 0.705 0.708
33 - - - 0.713 0.708 0.709
34 - - - 0.713 0.709 0.711
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Test FT-4s-075-1 FT-4s-075-2 FT-4s-075-3 FT-4t-075-1 FT-4t-075-2 FT-4t-075-3
Mesgil:: nd ty tn tn tn tn tn
1 0.726 0.725 0.726 0.764 0.801 0.725
2 0.715 0.721 0.723 0.768 0.794 0.794
3 0.721 0.727 0.724 0.801 0.792 0.784
4 0.728 0.726 0.731 0.837 0.804 0.730
5 0.720 0.725 0.727 0.793 0.796 0.734
6 0.735 0.722 0.731 0.796 0.802 0.780
7 0.724 0.723 0.728 0.793 0.811 0.790
8 0.724 0.722 0.727 0.796 0.804 0.747
9 0.723 0.725 0.730 0.723 0.769 0.737
10 0.723 0.728 0.726 0.769 0.767 0.721
11 0.724 0.727 0.726 0.767 0.776 0.778
12 0.726 0.727 0.724 0.774 0.779 0.773
13 0.727 0.726 0.729 0.740 0.783 0.777
14 0.726 0.725 0.731 0.756 0.784 0.772
15 0.724 0.726 0.721 0.751 0.734 0.734
16 0.723 0.723 0.723 0.743 0.725 0.725
17 0.729 0.723 0.725 0.755 0.777 0.714
18 0.758 0.721 0.721 0.788 0.722 0.785
19 0.723 0.719 0.723 0.808 0.730 0.788
20 0.765 0.723 0.723 0.825 0.768 0.802
21 0.726 0.731 0.724 0.809 0.749 0.823
22 0.724 0.726 0.728 0.793 0.754 0.774
23 0.723 0.723 0.731 0.810 0.761 0.786
24 0.721 0.724 0.725 0.823 0.741 0.798
25 0.723 0.725 0.723 0.793 0.760 0.808
26 0.724 0.729 0.722 0.768 0.720 0.766
27 0.722 0.726 0.724 0.760 0.727 0.716
28 0.719 0.722 0.726 0.775 0.716 0.777
29 0.756 0.721 0.726 0.755 0.740 0.767
30 0.723 0.724 0.727 0.778 0.725 0.770
31 - - - 0.769 0.722 0.771
32 - - - 0.771 0.746 0.757
33 - - - 0.757 0.779 0.755
34 - - - 0.786 0.756 0.766
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Test FT-5fs-100-1 FT-5fs-100-2 FT-5fs-100-3 FT-5ft-100-1 FT-5ft-100-2 FT-5ft-100-3
Mesgil:: nd ty tn tn tn tn tn
1 0.951 0.949 0.956 0.963 0.961 0.960
2 0.948 0.943 0.951 0.955 0.957 0.959
3 0.950 0.946 0.949 0.962 0.962 0.960
4 0.954 0.946 0.951 0.959 0.961 0.959
5 0.948 0.945 0.952 0.960 0.958 0.957
6 0.951 0.948 0.953 0.961 0.964 0.956
7 0.949 0.940 0.954 0.960 0.963 0.964
8 0.951 0.946 0.950 0.953 0.963 0.961
9 0.952 0.941 0.955 0.957 0.967 0.961
10 0.952 0.940 0.954 0.957 0.962 0.967
11 0.948 0.951 0.951 0.951 0.961 0.961
12 0.946 0.950 0.953 0.954 0.964 0.957
13 0.949 0.947 0.947 0.955 0.966 0.960
14 0.949 0.950 0.954 0.957 0.963 0.957
15 0.948 0.947 0.950 0.951 0.963 0.963
16 0.946 0.944 0.954 0.956 0.962 0.960
17 0.951 0.941 0.954 0.960 0.965 0.960
18 0.946 0.941 0.950 0.957 0.965 0.957
19 0.951 0.943 0.956 0.954 0.964 0.958
20 0.943 0.948 0.953 0.957 0.961 0.960
21 0.945 0.936 0.947 0.956 0.957 0.958
22 0.945 0.941 0.954 0.955 0.964 0.959
23 0.944 0.941 0.951 0.954 0.961 0.957
24 0.944 0.943 0.951 0.948 0.962 0.955
25 0.942 0.933 0.953 0.956 0.962 0.957
26 0.940 0.935 0.951 0.958 0.963 0.959
27 0.943 0.938 0.949 0.955 0.963 0.958
28 0.941 0.936 0.948 0.957 0.961 0.960
29 0.944 0.934 0.950 0.952 0.962 0.957
30 0.945 0.940 0.958 0.956 0.960 0.961
31 - - - 0.953 0.962 0.962
32 - - - 0.958 0.961 0.957
33 - - - 0.950 0.962 0.957
34 - - - 0.957 0.964 0.960
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Test FT-5s-100-1 FT-5s-100-2 FT-5s-100-3 FT-5t-100-1 FT-5t-100-2 FT-5t-100-3
Mesgil:: nd ty tn tn tn tn tn
1 0.945 0.955 0.942 0.983 0.969 0.995
2 0.938 0.943 0.935 0.974 0.960 0.980
3 0.945 0.947 0.933 0.993 0.975 0.979
4 0.942 0.948 0.937 0.990 0.982 0.983
5 0.942 0.950 0.939 0.989 0.966 0.991
6 0.948 0.946 0.934 0.979 0.977 0.992
7 0.949 0.943 0.931 0.981 0.993 0.988
8 0.947 0.943 0.936 1.016 0.999 0.997
9 0.946 0.948 0.941 0.994 0.967 0.977
10 0.946 0.947 0.937 0.967 0.963 0.991
11 0.952 0.947 0.939 0.961 0.963 0.970
12 0.938 0.943 0.945 0.970 0.960 0.973
13 0.940 0.951 0.941 0.966 0.963 0.972
14 0.943 0.952 0.944 0.975 0.962 0.976
15 0.939 0.957 0.937 0.974 0.963 0.980
16 0.941 0.941 0.941 0.970 0.961 0.978
17 0.938 0.942 0.941 0.969 0.963 0.970
18 0.941 0.942 0.933 1.008 0.975 0.975
19 0.943 0.950 0.940 0.985 0.979 0.980
20 0.944 0.943 0.943 0.986 0.972 0.985
21 0.941 0.947 0.942 0.995 0.970 0.978
22 0.940 0.945 0.940 1.018 0.973 0.978
23 0.942 0.949 0.942 0.991 0.976 0.995
24 0.941 0.948 0.938 0.988 0.990 0.992
25 0.939 0.946 0.939 0.990 0.991 0.996
26 0.941 0.940 0.945 0.962 0.963 0.972
27 0.949 0.941 0.935 0.967 0.970 0.979
28 0.939 0.947 0.936 0.969 0.964 0.968
29 0.943 0.946 0.937 0.964 0.968 0.968
30 0.942 0.946 0.937 0.972 0.966 0.970
31 - - - 0.970 0.966 0.969
32 - - - 0.967 0.965 0.971
33 - - - 0.969 0.962 0.974
34 - - - 0.970 0.960 0.966
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Load-deflection curves:
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7 Annex G: Measurement of the profile geometry

Trapezoidal sheets without and with triangular perforation:

b

bz

VSbl F thl th2 E VSbZ
2 - hpg hp2 1
by
PML 73 SE ty=0.75mm PML73SE ty=1.00 mm

1st Rib 2nd Rib 3rd Rib 4th Rib 1st Rib 2nd Rib 3rd Rib 4th Rib
Thickness ty 0,744 0,742 0,787 0,741 0,993 0,999 0,994 0,990
Depth of profile h 72,8 73,5 74,7 - 71,7 72,7 73,3 -
Depth of stiffeners h,;/h,, 3,4 - 2,7 - 2,8 - 2,9 - 2,8 - 2,6 - 2,6 - 2,7 -
Widths of crown b, 126,5 124,5 124,5 125,5 125,0 125,0 125,0 126,0
Position of stiffeners by,/by, 63,5|63,5|625]|63,0]|615|625(620(625|635]|635]|625]|630(615(630(625|63,5
Position of web stiff. hy,/hy, 17,5(19,8 (18,0 186 18,7 | 18,2 | 19,3 | 18,6 | 18,4 19,7 | 17,4 | 18,4 | 18,1 | 18,1 | 19,1 | 17,7
Position of web stiff. hy3/hy, 26,7 |1 28,7 1249(27,3(265|269|268]|261]|269]|284(259(268]|26,7|269]274]259
Position of web stiff. hy,/hy, 92|89|70|87|79|87|75|75|85|87|85|84|386|88]|83] 81
Depth of web stiffeners vy, /vy, | 55 | 45| 56 | 56 | 49| 55| 42| 51| 51| 52|49 474757 44| 44
Widths of valley b, 24,5 23,5 24,5 - 24,0 24,5 24,5 -
Radius of bends r, 6,0 Radius of bendsr, 6,0 6,0 Radius of bends r, 6,0

PML56ty=0.75mm PML 56ty =1.00 mm

1st Rib 2nd Rib 3rd Rib 4th Rib 1st Rib 2nd Rib 3rd Rib 4th Rib
Thickness ty 0,744 0,746 0,747 0,739 0,978 0,986 0,983 0,974
Depth of profile h 55,4 56,0 54,1 - 55,3 55,7 55,5 -
Depth of stiffeners h,,/h,, 3,6 31 - 3,3 - 3,5 - 3,6 - 33 - 3,4 - 3,2 -
Widths of crown b, 153,5 153,5 153,0 153,0 154,0 154,0 153,5 153,5
Position of stiffeners by,/by, 74,01795|740|785|755(775(765(765|750| 795|760 775|760 (760|765 | 76,0
Position of web stiff. h,,/h,, 14,51 15,5 16,3 | 15,0 | 18,0 15,3 16,1 | 15,3 | 16,3 | 16,1 | 15,7 | 14,6 | 149 | 14,5 | 14,1 | 14,3
Position of web stiff. hys/hy, 24,01 26,4|27,1(268(23,7|26,7|246]|253]|261]|273(259(266](265|260]|249]|25,4
Position of web stiff. hy,,/hgy, 951109108119 57 (11,4 85 |100| 98 |11,2| 10,2 | 12,1 (11,6 11,5 10,8 | 11,1
Depth of web stiffeners vy, /vy, | 73 | 58 | 75| 52 | 68| 56 | 64| 65| 51| 65|54]|64]|52|69]55]|60
Widths of valley b, 26,0 26,5 26,5 - 26,5 27,0 26,0 -
Radius of bends r, 55 Radius of bendsr, 55 55 Radius of bends r, 55
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€q) €5

Cg; CS b01 h
€, €s
PML 73 SE PP ty=0.75mm PML 73 SE PP ty=1.00 mm

1st Rib 2nd Rib 3rd Rib 4th Rib 1st Rib 2nd Rib 3rd Rib 4th Rib
Thickness ty 0,717 0,722 0,745 0,722 0,985 0,987 1,001 0,988
Depth of profile h 72,1 71,7 73,0 - 72,8 71,4 72,1 -
Depth of stiffeners h,,/h,, 3,7 - 3,0 - 4,0 - 3,2 - 2,9 - 2,8 - 2,5 - 2,9 -
Widths of crown b, 127,0 125,5 125,0 125,5 124,5 125,0 125,5 125,5
Position of stiffeners b,,/by, 63,0 (64,5|63,0]|625(620]|635]630]635(625]|630](625(620]|615|620|630]|620
Hole diameterd, 49 1 50| 50(|50)|50(|50(|50]|50¢(50(50]50(|50(50]50]50]|35,0
Hole pitch u, 209(209|20,7]209(209|208]208|20,8(21,1|209(21,1(21,7|21,4|215(21,0] 213
Offsetv 10,5 10,5) 10,3 10,6 | 10,6 | 10,5 10,5 | 10,1 10,6 | 10,4 | 10,5| 10,4 | 10,3 | 10,7 | 10,5 10,4
Row spacing u, 63(63|(62]62|66|62)|64|64(62]|63(63|63]|64|62]|67]6,2
Edge spacing e,;,e,, 108|155 7,8 (12,4 45 | 14,5 85 | 11,5 - 21,5 - 18,5 - 19,5 - 16,5
numbers of rows (transv.) 8/8 8/9 8/9 8/9 8/8 8/9 8/9 8/9
numbers of rows/m (long.) 96 96
Position of web stiff. h,,/h,, 1791191176 18,3 | 18,7 | 16,7 | 18,7 | 17,9 18,2 | 19,6 | 17,4 | 17,2 | 19,0 | 18,4 | 19,2 | 17,9
Position of web stiff. hy3/hy, 26,6 | 26,0 | 25,41 26,0 ( 26,9 | 25,4 | 26,0 | 25,1 | 25,9 | 28,2 25,9 | 26,7 | 27,6 | 26,7 | 26,9 | 25,3
Position of web stiff. hgy,/hq, 88|69 |77|78|82|87|73|73|77|85|85|95|86]|83|77]74
Depth of web stiffeners vy, /vy, - 56 | 44| 52| 46| 55| 42 - - 50| 45| 47| 48| 56 | 41 -
Widths of valley b, 24,5 23,5 24,5 - 24,5 24,5 24,5 -
Radius of bends r, 6,0 Radius of bends r, 6,0 6,0 Radius of bends r, 6,0
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PML73SEPO ty=0.75mm

PML73 SEPO ty=1.00mm

1st Rib 2nd Rib 3rd Rib 4th Rib 1st Rib 2nd Rib 3rd Rib 4th Rib
Thickness ty 0,729 0,732 0,724 0,725 0,999 0,989 0,992 0,986
Depth of profile h 73,1 72,6 72,1 - 72,9 73,2 73,4 -
Depth of stiffeners h,;/h,, 3,0 - 2,9 - 3,1 - 3,2 - 2,9 - 2,7 - 2,6 - 2,8 -
Widths of crown b, 125,5 125,0 125,0 125,0 126,5 125,5 126,0 126,0
Position of stiffeners b,,/b,, 62,7 162,5]635(620(635]|635]|630]|625]|630]635|625(630(615|650|625]| 63,0
Hole diameterd, 48 ( 48| 48| 48| 48| 48| 48| 48| 5050 50| 50|49]49] 49| 50
Hole pitch u, 21,01 21,0 21,0(21,0(21,0(21,0(21,0|210(21,4]|21,4(21,1(21,4(21,5|21,4|21,2]|213
Offsetv 10,0( 100 99| 99| 99]103]103]|10,3J 99 |(10,3|10,0| 9,5 |10,0]10,7| 99 | 10,0
Row spacing u, 13,0 12,0| 120|120 13,0| 120|130 130( 64 | 68 | 66 | 60 | 6,4 | 66 | 68 | 65
Edge spacing e,,1,€40, 8,9 - 17,5 - 192 - 155| 7,5 | 11,5 - 14,2 - 16,5 - 13,1 -
width of web perforationcg, c,, | 49,3 | 49,5(49,2|49,3(493(49,3|493 (492 - - - - - - - -
Edge spacing e 1,€4., 34 (184 - 153 - 168 - 140 - - - - - - - -
numbers of rows (transv.) 4/5 4/5
numbers of rows/m (long.) 96 96
Position of web stiff. h,,/hy, - 18,5] 18,0 ( 18,5 | 18,5 18,0 | 18,0 - 18,3 18,1 (176|178 (17,3 |16,6 | 18,2 | 17,1
Position of web stiff. hy3/hy, - 28,51 28,0285 285| 28,0 28,0 - 25,6 | 26,2 | 26,7 | 26,7 | 26,6 | 25,1 | 26,5 | 25,0
Position of web stiff. hy,,/hgy, - 10,0 | 10,0 | 10,0 | 10,0 | 10,0 | 10,0 - 73181]190|950|93(85(383] 79
Depth of web stiffeners vy, /vy, | 58 | 46 | 57 | 57 | 47 | 57 | 58 | 59 - 47 (51 (52| 49| 55| 45 -
Widths of valley b, 24,0 24,0 23,5 - 24,5 24,0 24,0 -
Radius of bends r, 55 Radius of bendsr, 6,0 6,0 Radius of bends r, 6,0

PML73SEPTty=0.75mm PML73SEPT ty=1.00mm

1st Rib 2nd Rib 3rd Rib 4th Rib 1st Rib 2nd Rib 3rd Rib 4th Rib
Thickness ty 0,729 0,734 0,742 0,734 1,001 1,004 0,993 0,991
Depth of profile h 73,0 72,7 72,5 - 72,1 72,9 73,5 -
Depth of stiffeners h,,/h,, 3,3 - 3,2 - 3,2 - 3,1 - 2,9 - 2,8 - 2,8 - 2,9 -
Widths of crown b, 125,5 125,0 125,5 125,5 125,5 126,5 125,5 126,0
Position of stiffeners b,,/by, 63,5]62,0]625(625(61,0|64,5]| 640|650 635|640 (64,0 (635(635|635|635]| 64,0
Hole diameterd, 50(50(|50(50]50|50|50|50fs50(50(50f(50(50](350]350]S5,0
Hole pitch u, 21,01 21,2 21,2 (21,2 (21,2 21,2|21,3|21,1(215]21,0(21,1({209(20,9(21,1|21,1]|210
Offsetv 10,6 | 10,3 [ 10,3 | 10,3 | 10,4 | 10,3 | 10,5 | 10,6 || 10,7 | 10,5 | 10,2 | 10,6 | 10,7 | 10,2 | 10,5 | 10,3
Row spacing u, 129(123 (1241126127127 126| 125 67 [ 65| 62| 63 | 64| 61| 62 | 61
numbers of rows (transv.) 24 24
numbers of rows/m (long.) 96 96
Position of web stiff. h,,/h,, 18,0 (180 180|189 19,7178 20,0 18,0 17,2 (165|181 19,1 | 173|179 20,6 | 17,8
Position of web stiff. hy3/hy, 24,5(27,0|26,0]27,2(266| 261274266264 254270266 255]|27,2|292] 26,5
Position of web stiff. hyy,/hy, 65| 90|80|83|69|83|74|86(92|88|88|76]|83|94]|86]| 87
Depth of web stiffeners vy, /vy, - 60| 58| 52| 52| 63| 42 - - 47 (51|52 47| 54| 48 -
Widths of valley b, 23,5 24,0 24,0 - 24,5 25,0 25,0 -
Radius of bends r, 50 Radius of bendsr, 6,0 6,0 Radius of bends r, 6,0
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Trapezoidal sheets without and with square perforation:

b,

e ‘ ‘ Uy dn
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g g2 BT
eSOE ,C
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Cgq, Cs | bo, N
I/J
esui/ eg; eS
PML73SEty=0.75mm PML 73 SE tyy=1.00 mm

1st Rib 2nd Rib 3rd Rib 4th Rib 1st Rib 2nd Rib 3rd Rib 4th Rib
Thickness ty 0,745 0,749 0,751 0,749 0,951 0,960 0,965 0,964
Depth of profile h 73,3 72,3 73,2 - 73,2 73,6 74,0 -
Depth of stiffeners h,,/h,, 31 - 33 - 3,4 - 33 - 3,0 - 2,6 - 2,5 - 2,8 -
Widths of crown b, 124,5 124,0 125,0 125,0 125,5 125,0 125,0 125,5
Position of stiffeners b,,/by, 61,8 | 62,8 | 63,3 | 60,8 | 63,0 62,0 (62,8623 638|61,8|63,0(620]|620|630]628]|628
Position of web stiff. hy,/hy, 17,5208 17,7178 17,4 19,7 (176 | 20,4 16,9 | 185 179|179 | 17,7 | 17,7 | 17,2 | 16,0
Position of web stiff. hy,;/hgp, 811101 8497|9289 96|83 96|95|80]| 95| 88 (103]| 98 |10,7
Depth of web stiffeners vy, /ve, | 51 | 46 | 47 | 45| 47 | 50| 44 | 47| 49| 45| 48| 49| 53| 53| 48| 52
Widths of valley b, 24,0 23,5 24,0 - 24,5 24,0 24,5 -
Radius of bends r, 6,0 Radius of bendsr, 6,0 5,5 Radius of bends r, 6,0

PML 73 SE PP ty=0.75mm PML 73 SE PP ty=1.00mm

1st Rib 2nd Rib 3rd Rib 4th Rib 1st Rib 2nd Rib 3rd Rib 4th Rib
Thickness ty 0,733 0,742 0,741 0,737 0,942 0,948 0,948 0,946
Depth of profile h 72,5 71,9 72,7 - 72,9 72,8 73,6 -
Depth of stiffeners h,,/h,, 3,6 - 3,3 - 3,2 - 3,8 - 3,2 - 2,8 - 2,6 - 3,0 -
Widths of crown b, 125,0 124,5 124,5 124,5 125,5 125,0 125,0 125,0
Position of stiffeners by,/by, 62,3628 |61,5(630]|61,8(628]623|623]|630]|625]|623]|628]|620(630]630|62,0
Hole diameterd, 50(50(|50(50(50|50|50|50f5s50(50(50f{50f(50]350]350]S5,0
Hole pitch u, 11,3 (11,3 11,3|11,3 (11,3 11,3 | 11,3 (11,3 11,3 | 11,3 | 11,3 | 11,3 | 11,3 11,3 | 11,3 | 11,3
Row spacing u, 11,4 (11,4 11,3|11,3 (11,4 | 11,3 | 11,3 (11,3 11,3 | 11,3 | 11,2 | 11,3 | 11,3 | 11,2 | 11,3 | 11,3
Edge spacing ey, e, 16,0 | 14,0 | 11,5]| 185 19,0 | 11,0 | 15,5 14,5 16,5 | 14,5| 12,5| 17,5( 20,5| 9,5 | 17,0 | 13,0
numbers of rows (transv.) 9 9 9 9 9 9 9 9
numbers of rows/m (long.) 90 90
Position of web stiff. h,,/hy, 16,5 | 188 | 17,2 | 20,0 ( 17,4 | 19,3 | 17,7 | 17,8 | 17,0 | 180 | 17,3 | 17,9 | 18,1 | 17,6 | 17,3 | 19,0
Position of web stiff. hy,/hgy, 8394|7986 |86( 88| 84|89 85|90(|92]91]|384[101]| 99| 88
Depth of web stiffeners vy, /vy, | 47 | 45| 48 | 47 | 46 | 50| 43 | 46| 49| 48 | 49| 56| 50| 48| 47 | 46
Widths of valley b, 24,5 24,0 24,5 - 24,5 24,5 24,5 -
Radius of bends r, 55 Radius of bends r, 6,0 50 Radius of bendsr, 6,0
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PML73SEPO ty=0.75mm

PML73SEPO ty=1.00mm

1st Rib 2nd Rib 3rd Rib 4th Rib 1st Rib 2nd Rib 3rd Rib 4th Rib
Thickness ty 0,736 0,745 0,746 0,735 0,942 0,950 0,952 0,946
Depth of profile h 72,3 72,4 72,7 - 72,8 72,7 73,6 -
Depth of stiffeners h,,/h,, 3,3 - 3,3 - 3,3 - 3,4 - 2,9 - 2,7 - 2,6 - 2,8 -
Widths of crown b, 125,0 124,5 126,0 125,0 125,5 125,0 125,5 126,0
Position of stiffeners b,,/b,, 63,0 (620|633]61,3(635|625]|630]|620(635]|620](625]|625]|615]|64,0 (628|633
Hole diameterd, 50(50(50]50(|50|50)|50)|50(50]50(50(50]S50(350(350]S5,0
Hole pitch u, 11,3114 11,4 (11,3 11,311,3( 11,3 (11,4 11,3|11,2(11,3|11,3| 11,4 11,2 |11,2( 11,3
Row spacing u, 11,31113(11,3)11,3(11,211,3(11,4 11,3} 11,2 11,3(11,3|11,2|11,4|11,2|11,3| 11,3
Edge spacing e,.;,€.0; 14,4 | 153 19,9 11,9 | 11,8 | 83 | 16,2 | 14,5| 13,5 17,7 | 176 | 13,9| 9,1 | 12,2 | 11,5 | 20,0
width of web perforationcg,, ¢, | 49,4 | 49,4 | 49,3 | 49,3 |49,3|49,3|49,4(49,4(49,4(49,5(49,3|49,5|49,3|49,4|49,5]|494
Edge spacing e, ;,€,.,, 11,8 |1 12,7 | 6,7 (158|158 | 19,4( 11,8 | 11,7 | 140| 10,4 | 10,1 | 13,6 | 18,2 | 15,0 | 16,2 | 8,0
numbers of rows (transv.) 5 5 5 5 5 5 5
numbers of rows/m (long.) 90 90
Position of web stiff. h,,/hy, 16,8 | 19,6 | 17,7 189 | 17,2 19,3 17,2 | 16,6 || 17,6 | 18,4 | 16,8 | 183 | 18,7 | 17,5| 17,9 | 18,8
Position of web stiff. hyy,/hy, 77189|90|83|93]|83|96|102(82|81|85|83]|78|90]|77]|293
Depth of web stiffeners vy /v, | 47 | 45| 45| 47 | 45| 48 | 46 | 48| 51| 50| 48| 51| 50| 49| 49| 55
Widths of valley b, 23,5 24,0 24,0 - 24,5 24,0 24,5 -
Radius of bends r, 55 Radius of bendsr, 6,0 55 Radius of bends r, 6,0

PML73SEPTty=0.75mm PML73SE PT ty=1.00mm

1st Rib 2nd Rib 3rd Rib 4th Rib 1st Rib 2nd Rib 3rd Rib 4th Rib
Thickness ty 0,737 0,744 0,744 0,736 0,947 0,958 0,957 0,947
Depth of profile h 72,8 72,9 73,3 - 73,1 73,2 73,6 -
Depth of stiffeners h,;/h,, 3,3 - 3,0 - 3,3 - 3,3 - 3,1 - 2,7 - 2,8 - 3,3 -
Widths of crown b, 125,0 125,0 125,0 125,5 125,5 124,5 125,0 126,0
Position of stiffeners by,/by, 63,0 62,0 628|623 ]|618|633|625|63,0(630]|625]|633]613|630(620(620|64,0
Hole diameterd, 50| 50| 50|50|50(|50(|50|50f50|50]|50]|50(350(350(S50]S5,0
Hole pitch u, 11,3 11,2 11,3 (11,3 | 11,2} 11,3 11,3 | 11,3 11,3 | 11,2 | 11,3 |11,3( 11,3 |11,3|11,3( 11,3
Row spacing u, 11,2 11,3 11,3( 11,3 11,3} 11,3( 11,2 | 11,3} 11,3 | 11,3 (11,3 |11,3(11,3|11,3|11,3( 11,3
numbers of rows (transv.) 26 26
numbers of rows/m (long.) 90 90
Position of web stiff. h,,/h,, 17,2178 18,1188 | 175|185 18,1 | 176 17,0| 19,3 | 18,4 | 185 18,1 | 18,2 | 185 | 19,5
Position of web stiff. hyy,/hy, 6393|7989 |88|79|69|84[9|88|83|88|94|96]88]|90
Depth of web stiffeners vy, /vy, | 45 | 46 | 51| 49 | 53| 46 | 48| 47| 41| 44| 56| 48| 58| 57| 45| 51
Widths of valley b, 24,5 24,5 24,0 - 24,0 24,5 24,5 -
Radius of bends r, 55 Radius of bendsr, 55 6,0 Radius of bends r, 5,5
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