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1 Annex A: Object of testing
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Figure A.1: Cross-section of Bacacier 18/76
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Figure A.2: Cross-section of Bacacier 39/333



2 Annex B: Single span positive bending tests

load distribution system

¥ TR s

Figure B.2: Test setup for flat and profiles, side view, profile 39/333
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Figure B.4: Test setup for curved profiles, side view, exemplary for profile 18/76
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Figure B.6: Failure mode (local buckling) of profile 18/76 ty = 0.63 mm



“ ~ S > e e
1 / 7 ‘AR L s 4

&

\(\

Figure B.7: Failu’ré mode (plastic deformation) of profle 18/76 ty “1.6 mm

Figure B.8: Inclined position of load distribution beam of profile 18/76 ty = 1.00 mm
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Figure B.9: Failure mode (plastic deformation) of profile 18/76 ty = 1.00 mm with arch stitch
h =334 mm
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Figure B.10: Failure mode (local buckling of the upper flange) of profile 39/333 with arch
stitch h = 217 mm

Figure B.1: Failure mod (local buckling of the upper flange), detailed view
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Figure B.12: Failure mode (local buckling of the upper flange) of profile 39/333 with arch
stitch h = 380 mm

Load-deflection curves:

SSP-18-0-063-1
a
L4~ q"\m T ""\,.,_\
3,5
/'// f'""‘//—w N ™
T Lt
R Y ]
- P
] L
v T
2,5 //
Z, dvd
-]
& /
1,5
. /
/ / | +——{load - displacement jack
/ ——{load - displacement F1 & F2
0,5
— —preload
R R e T T e B A B R e e T S e e e e R e e
0
0 20 40 60 80 100 120 140 160 180 200
displacement [mm]

12



SSP-18-0-063-2

4,5
4
3,5
3
2,5
z
=
-]
82
1,5
=
" | dJ B
/ ——load - displacement jack
/ ——{load - displacement F1 & F
——pr
et 0y
80 100 120 140 160 180
displacement [mm]
et PN S S MO SO B
L~ - T
3,5 ]
3
2,5
z
=
-]
g2
1,5
—— load |- displacement j
P ¥ jack
1 —— load |- displacement F1 & F
L1
e — p:F al
100 120 140 160 180

displacement [mm]




SSP-18-30-063-1

4,5
4
et ™ N — [
3,5 ™ L~ T Qﬁ‘\ ™
A \
3
s /é >
L
/
1,5
1 ’/ — load - di
d e
0,5 d =pr
’ 100 150 200 250
displacement [mm]
i SSP-18-30-063-2
! et
) T WD YT
/
3
s /
1,5 ]E‘ —
. e ——load - displac
/ —— load - displac & F2
0,5 —p:Foa
0

100

displacement [mm]

150

200

250




SSP-18-61-063-1

4,5
4 e e R
I ]
//M LT i
L~
3,5 /
3 /,/ r \/
2,5
g
=
g2 /
s /| /
. /
/ —— load - displacement jack
—— load - displacement F1 & F2
7 - o
0
50 100 150 200 250
displacement [mm]
as SSP-18-61-063-2
a
e = ]
L L )
3,5 -] T \
3 7 / }
2,5 /]
=1
g2
1,5 //
1
/ " load - d splacement jack
/ | —— load - displacement F1 & F2
0,5 — —preloa
A N I _4_____F_______ _
0
50 100 150 200 250

displacement [mm]

15




SSP-18-154-063-1

/.,ﬂ"‘"‘rr% L™ T
A LA X
el
/’L/ P /’lr’/
z dpid
5 L]
3 / // j
A/ 4
% /
-74— load - |displacement jack
+— load -|/displacement F1 & F2
L pelead |
50 100 150 200 250 300 350
displacement [mm]
SSP-18-154-063-2
g /w’\' g | A
1 L1
’/ L1
] L]
AT
3 P
3 v
d

- displaceme

nt ja

eload

- displaceme

ntF

1&

50

100

150 200

displacement [mm]

250

300

350

16




SSP-18-0-100-1

4,5
|
X /ﬂ,.r"k\.\\_\‘ ) L™ w\\_«mm .
| 4 1
v A
3,5 /
/ P
2,5
: 1y
i AL
2 v
1,5 /] / /
gd /
! / ——— load - displacement jack
// / ———load - displacement F1 & F2
0,5 —pr,
0
0 50 100 150 200 250 300
displacement [mm]
, SSP-18-64-100-1
6 AW v Py
/vw“WJ / p= T ed | %
ol T
. ) el
o fﬂﬂ/”
L~
a - ! L al
z vd
E, ALl W .
/ /] // //f
/ A 7 P
2 // > o
1 L
// // L —load - displacement jack
1 Y /// o — load - displacement F F
“ /] // — preload
0
o0 50 100 150 200 250 300 350 400 450 500

displacement [mm]

17




SSP-18-64-100-2

IV it o TP ey
T e T T
pal ,/, al ¥
//)/ //n/"
4 g
A AN
] L~
Z d / /| 1 o -
= 7
E / // // /{ﬂ/ // /J\//Jj
/ Vavd dpvze 1
/l / // / L+
v / /ﬂ ]
/1 Ve aliyid -
y L~ ——load - displacement jack
{/ // —— load |- displacement F1 & F2
/ J'/ _é/ d —preload
0 50 100 150 200 250 300 350 400 450 500
displacement [mm]
SSP-18-64-100-3
(’Nf'\w-" i o
/\wf b Moot
1 A
/ﬂ'rr ] "V”V Y(
/_rw
A AT d / )
/ «die
z /| o o o
E 1 d / // // % //
// f o yrd d
A0 d
e
4/ // // —— load |- displacement jack
// % P ——load |- displacement F1 & F2
/ yad p — preload

50

100

150

200

250

displacement [mm]

300

350

400

450

500

18




SSP-18-64-100-4

\

3y
L

~

™~

AN N A
AN
AN
N
N,
AN
N

z
=
= "4 7 A s
g 1 o
i v A
/J‘
% -
L1
P g
) // ——load - displacement jack
/// |1 ——load|- displacement F1 & F
-] - —|preload
JE % S O L e R N Y
200 250 300 350 400 450
displacement [mm]
SSP-18-129-100-1

AT | e T T

5
=

ATV T |

=d
~T

AN

load [kN]

NN

\\

SO

N

/ — load - Espl.acen’ ent jack

— load - displacement F1 &

I\
1

— preload

(=}

300 400 500

displacement [mm]




SSP-18-129-100-2

..,Afw}r,fﬂ’ L { /1 A T
T P4 | e
T i’
y /// Il
AT {l gl
z / / Ed
= 1
3 14 / e A PE d
/ /
/ / d
/| ] fﬂf M
é — load - displacement jack
v — load - displacement F1 & F2
A4 Y (e A s ) N O g s —prelgad | | |||
50 100 150 200 250 300 350 400 450 500
displacement [mm]
SSP-18-129-100-3
o I#“"'Y ,J/' LA T " M
el W e i
- L J
- % s 4B
z A /{,/// B / Vs -
E / / AT
yavd /| 9
Vi dd AL
V17
V] d / % a
/// / d —load |- displacement jack
7 —{load |- displacement F1 & F2
& 4/ | preload

50

100

150

200

250

displacement [mm]

300

350

400

450

500

20




SSP-18-334-100-2

displacement [mm]

[ —
ey
/_/" P |
1 |
L] | L
L
P L~
L~ ] L~ T
= Ea W o~
- o
Z / vd
3 / / /
A/ /
/ ——— load 4 displacem
——load - displacem
= e s e e e e e e e e e R e = =rprelead T T b
100 200 300 400 500 600 700 800
displacement [mm]
SSP-18-334-100-3
_,.nm—"f Al o
Wiy
A LT
el L
1
LT
P P go b
e [
L~
g Ve / Pl
j: /1 /]
2 //
———load - displacem
——— load - displacem
i e B e e e e e e ey T = —preload T 7 7
100 200 300 400 500 600 700 800

21




SSP-39-0-063-1

2,5
2 /r/" ol
| 4
L1
=<
Pz
Wi
1,5 /
T pd
= ///; ¥
o L d
L~
L~
L~ // //
ped -~
0,5 Ll o load - disph k
T T T T T T T " load - displacem 1&F2
— +—preload
0
10 20 30 40 50 60
displacement [mm]
. SSP-39-0-063-2
2 =
LT
//;/
pZ
1,5 /’/
Iy
H =
3 7
g . ] 1 s >r
/,/f/ 1 d L]
e e
L AT o
0,5 % - ol toad-|dispt k
n e s s e e e et i “"load { displacem &F2
— —preload
0
10 20 30 40 50 60 70 80

displacement [mm]

22




SSP-39-0-063-3

Val el

A
A

\

\
AN

AN}

g\

=

load [kN]
3

AN

k=]
oo

W
RN

I\

—f—load - displacemen

— —pr load
40 50 60 70
displacement [mm]
SSP-39-64-063-1
..-—"‘//{‘ /""lﬂ(ﬂ’w
P L1
AT L]
e x//f
1,5 A
|
H =
-]
3 i
1
] v
1 //
- 1
..// | load - displ nent jack
T T T T T T T T T T T T TFFload { displacement F1U &
— —preload
40 50 60 70

displacement [mm]




SSP-39-64-063-2

\
\
)

=
[

load [kN]

\\
A

[

e e
v
/ toad - dienl iack
Za e A A A O il i i o
——load - displacemen &
— —preload
40 50 60 70
displacement [mm]
SSP-39-129-063-1
e Lt
| Lot
o LA
LT
/,r'
i \
1 Lt
L~ oo
] ]

1,2
= L
21
Y Py
g

0,8 ’/,;

0,6

LU L L L
IU d —d ner L
——load |- displacemen
preloa
40 50 60 70 80 90

displacement [mm]




SSP-39-129-063-2

2
1,8 1 ]
e Lt
L Lot
el NJ./“J
16 ™ = =
™
| //
14
/{ P
12 L ~
///
= 4
£ -t 4
-]
o
3 P4 /
0.8
- /1’ /
i
% /
0,6 /‘,
Zd =1 -
04 load ner
——{load placemen 2
02 LI prelc
0
0 10 20 30 40 50 60 70 80 90 100
displacement [mm]
SSP-39-217-063-1
1,8
1,6 L =
po ||
Lot I e M =
. LT L]
14 — Dl =
- // ,.,«""'-ﬂ
| LA
L1 |~
12 F = bl
Pad
a L~
L~
1 ,ﬁ’"’dw’u
L
Z ol
£ P /i
8o ’#:f -
pd 7
0,6 =t ]
A / I
i-—:"::_::—-—__r: I P [ JR A O A AN [ I S G I (- £ J R L J
04
—— load placemen
—— load placemen 2
0,2 — —prel
0
o0 10 20 30 40 50 60 70 80 90 100

displacement [mm]

25



SSP-39-217-063-2

A1 ff,-\f
’/r»" ,rﬂ/w
|
LA
L1
/,f’
1 all At
— L
£ 7 /)
= "
20,8 _,f,
L/
0,6
a0 et A T

——load - displacement jack

——{load - displacement F1 & F

——pr

40 50 60 70 80 90
displacement [mm]
SSP-39-217-063-3

1,8

1,6

14

[kN]
-

load
‘O
o<}

04

0,2

Y

SN,

SN
AN

S5
KRN

N

displacement [mm]



SSP-39-0-100-1

=
%

load [kN]

L - ]
/:’/“"-M
P
L~
/ N
/)
L L
vl L+
d ]
L 1
% L1
e O ot A A D
—— load di[,nlarﬂ ent jack
—— load - displacement F1 & F2
— —rpreload
80 100 120 140 160

displacement [mm]

SSP-39-0-100-2

N\

Lt
/"'//
/"’

NN

load [kN]
=
o

0,5

AN

™
I

i
—— load dTE,nlarﬂ ent F1 & F2
— — preload

80 100 120 140 160

displacement [mm]




SSP-39-111-100-1

| ot | et B
T
//_,’
2,5 o
A
pal
d \
2 | \
v
e
7/
s i
B
2 // / |1
/1 pd A
NEp4
/ P
/ AL L
load - displacement jack
0.5 load - displacement F1 & F2
preload
0
20 40 60 80 100 120 140 160 180 200
displacement [mm]
SSP-39-111-100-2
3
e T T
///:.-—-"—"
2,5  —
5 L]
L~
vl
|~
2
P
L1
v
b
g15
3z VY
g q A1 LA
vd A p
. L L
// // 17
A1 A Y O [
load |- displacement jack
0.5 load |- displacement F1 & F2
preload
0
20 40 60 80 100 120 140 160 180 200

displacement [mm]

28




SSP-39-223-100-1

- o~ WH“‘WMM
2.5 W/’ /’Mm"f /\
o -~
AT LT N
A /
, v ey
1 L1
il -
Z. 7 —
E //
1 //
/ / —— load - displacement jack
0.5 ~— T load - displacement FI & FZ
— preload
0
50 100 150 200 250 300
displacement [mm]
, SSP-39-223-100-2
e ]
P A -
2 W e\
r A./ M/-,,,‘—Y‘r
e W/V"J”/V
2 ’MM
npes
gl,s 2l JJW //
Ay /|
4 //
—— load - displacement jack
0.5 N/ ——InadTEﬁl.acen' ent FI& F2
— preload
0
50 100 150 200 250 300

displacement [mm]

29




SSP-39-380-100-1

e >
o /.-4-"?" Lot
2,5 - il wo o 7
' o
] et
i e
s ! et
Ty
T
Zis /
= LA
E 4 /
RN
(A
7 +—— load -|displacement jack
" load -/displacement F
+ —preload
0
50 100 150 200 250 300 350
displacement [mm]
, SSP-39-380-100-2
P =171
2,5 s A"'\/mw
Hﬂ MW o ‘\\
L] | >
3 /./ /,/'"‘ |
] L
] T
L~ I
— | —1
g15 Vd d —
3 e
] /1 /|
/
1 ///‘: 1
/ - displacel nt ja
0,5 a -/displacement F
d
0
50 100 150 200 250 300 350

displacement [mm]

30




3 Annex C: Single span positive bending tests with horizontal support

load distribution system

curved profile
horizontal

/ support
|

| I 1
Figure C.1: Schematic test setup

Figure C.2: Test setup, side view
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Figure C.3: Plastic deformation at the support

Figure C.4: Failure mode (buckling of the arch) for arch stitch h = 217 mm and h = 380 mm
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Figure C.5: Failure mode (local bcklir—@) for arch stitch h =217 mm and h = 380 mm

Figure C.: Failure mode (SP-H-576-063-1), side view
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Figure C.7: Failure mode (local buckling) of SSP-H-576-063-1, detailed view

Figure C.8: Failure mode (local buckling) of SSP-H-576-063-2 and SSP-H-576-063-3
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Load-deflection curves:
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4  Annex D: Measurement of the profile geometry

Bacacier 18/76:

Q@

/ h

W .
Bacacier 18/76
Side lap le Center Side lapri || Side lap le Center Side lapri | Sidelaple Center Side lapri

Thickness ty 0,955 0,975 0,987 0,988 0,971 0,984 0,994 0,978 0,992
Depth of profile h 17,25 17,02 17,52 17,24 17,48 18,5 17,5 17,72 18,3
Pitch of the profile p 77 75,5 76 77,5 75,5 75,5 78 75,5 75,5
Radius of bends r, 23 23 24 22 23 24 23 22 23
Radius of bends r, 22 24 23 23 23 24 23 23 23
Lenght of the profile | 3206 3207 3207
Cover widthw 834 884 884 | 885 884 884
Cover width difference w3 884 _ 882

- 883 -

Bacacier 18/76
Side lap le Center Side lapri || Side lap le Center Side lapri | Side laple Center Side lapri

Thickness ty 0,567 0,581 0,572 0,555 0,567 0,552 0,544 0,588 0,556
Depth of profile h 17,07 17,9 17,36 17 18,05 17,66 17,24 17,2 17,03
Pitch of the profile p 75,5 76 75 76 75 76 75 75 78
Radius of bends r, 23 24 23 24 23 22 24 23 23
Radius of bendsr, 24 23 24 23 23 22 23 24 22
Lenght of the profile | 2202 2204 2221
Cover width w 891 894 890 892 894 893
Cover width difference w3 892 _ 895

- 891 -
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Bacacier 39/333:

| w ,
I bo ]
I i
" by
Nl / N\ / N\ /0
/L \
hr bk [ "ok |
T bk2 " bk4
Bacacier 39/333
1st Rib 2nd Rib 3rd Rib 1st Rib 2nd Rib 3rd Rib 1st Rib 2nd Rib 3rd Rib
Thickness ty 0,69 0,69 0,69 0,68 0,68 0,68 0,69 0,7 0,69
Depth of profile h 39 38 38,1 39 39,1 38,1
Depth of stiffeners h,,/h,, - 351 36| 38| 37 - - 381 37| 35| 36 - - 3,67 | 3,72 | 3,77 | 3,75 -
Widths of crown b, - 257,5 - - 258,5 - 257 -
Position of flange stiff. b,;/bys - - 58 | 58 - - - - 56 [595]| - - - - 59 [585]| - -
Position of flange stiff. b,,/by4 - - 100 | 99,5 - - - - 101 [100,5( - - - - 1100,5| 99,5 - -
Crown curvature h, - 21,5 - - 20,8 - 21,2 -
Widths of valley b, 21 | 21,5 2 | 21,5 2,4 | 2,6
Lenght of the profile | 3199 3200 3201
Cover width w 667,5 | 660 666 | 668 665 | 668
Cover width difference wj 667 667 668
Radius of bends ryy, 1o, 4,5 4,5 4,5 4,5 4,5 4
Radius of bends ry, r, 6 6 5,5 6 6 6
Bacacier 39/333
1st Rib 2nd Rib 3rd Rib 1st Rib 2nd Rib 3rd Rib 1st Rib 2nd Rib 3rd Rib
Thickness ty 1,041 1,016 1,014 1,068 1,058 1,043 1,005 1,024 1,024
Depth of profile h 38,6 38,75 38,8 38,6 38,3 38,8
Depth of stiffeners h,,/h,, - 3231|4635 - -1 32(35|32]33]| - - |32 3 3 3 -
Widths of crown b, - 260,5 - - 258 - 260 -
Position of flange stiff. b, /b | - - 60 | 101 | 59 | 100 | - - 59 | 100 | 58 | 100 [ - - 59 | 101 | 58 | 99
Position of flange stiff. b,,/b., | 58 | 98,5| 59 | 100 - - 58 | 100 | 59 | 100 - - 59 | 100 | 59,5 |100,5| - -
Crown curvature h, - -14,66 - - -13,7 - -14 -
Widths of valley b, 2 | 2 2 | 2 2,5 | 2
Lenght of the profile | 4233 4231 4232
Cover widthw 664 | 670 666 | 668 665 | 668
Cover width difference wj 674 - -
Radius of bends ry, rul 6 | 6 6 | 6 6 | 6
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