GRISPE - WP 2 D 2.4: Test analysis Curved profiles Annex page 1

Single Span Tests Ultimate moment in span
test no. tcor tcor,obs R L\/ g fyb fyb,obs L b\/ Fu onr 1/“ Fu,adj Fu,adeFu,m Fu,k MC,RK,F
SSP-... mm mm m m__ kN/m?> N/mm? N/mm? m m kN kN - kN - kN/m  kNm/m
18-0-063-1 0,527 0,527 flat 220 0,059 329,3 3293 200 0912 3,71 0,00 1,000 3,710 0,9521 4,112 1,057
18-0-063-2 0,527 0,527 220 0,069 329,3 3293 200 0,912 4,07 0,00 1,000 4,070 1,0445
18-0-063-3 0,527 0,527 220 0,059 329,3 3293 200 0,912 391 0,00 1,000 3910 1,0034
18-30-063-1 0,527 0527 11,5 220 0,059 329,3 3293 200 0,912 3,97 0,00 1,000 3,970 1,0051 4,168 1,071
18-30-063-2 0,527 0,527 220 0,069 329,3 3293 200 0,912 3,93 0,00 1,000 3,930 0,9949
18-61-063-1 0,527 0,527 9,6 220 0,059 3293 3293 200 0,912 411 0,00 1,000 4,110 1,0123 4,284 1,100
18-61-063-2 0,527 0,527 220 0,059 329,3 3293 200 0,912 4,01 0,00 1,000 4,010 0,9877
18-154-063-1 0,527 0,527 43 220 0,059 329,3 3293 200 0,912 498 0,00 1,000 4,980 1,0122 5,192 1,327
18-154-063-2 0,527 0,527 220 0,069 329,3 3293 200 0912 486 0,00 1,000 4,860 0,9878
18-0-100-1 0,993 0,993 flat 3,20 0,093 348,77 348,7 3,00 0912 410 0,00 1,000 4,100 1,0000 4,326 1,727
18-64-100-1 0,993 0,993 17,2 3,20 0,093 348,77 348,77 3,00 0,912 420 0,00 1,000 4,200 1,0182 4,353 1,736
18-64-100-2 0,993 0,993 3,20 0,093 348,77 348,7 3,00 0912 410 0,00 1,000 4,100 0,9939
18-64-100-3 0,993 0,993 3,20 0,093 348,77 348,7 3,00 0912 410 0,00 1,000 4,100 0,9939
18-64-100-4 0,993 0,993 3,20 0,093 348,77 348,7 3,00 0912 410 0,00 1,000 4,100 0,9939
18-129-100-1 0,993 0,993 10,6 3,20 0,093 3487 348,7 3,00 0,912 4,00 0,00 1,000 4,000 1,0084 4,186 1,674
18-129-100-2 0,993 0,993 3,20 0,093 348,77 348,7 3,00 0,912 4,00 0,00 1,000 4,000 1,0084
18-129-100-3 0,993 0,993 3,20 0,093 348,77 348,7 3,00 0912 3,90 0,00 1,000 3,900 0,9832
18-334-100-1 0,993 0,993 3,8 320 0,093 348,77 348,77 3,00 0912 3,80 0,00 1,000 3,800 0,9661 4,151 1,661
18-334-100-2 0,993 0,993 3,20 0,093 348,77 348,7 3,00 0,912 4,00 0,00 1,000 4,000 1,0169
18-334-100-3 0,993 0,993 3,20 0,093 348,77 348,7 3,00 0,912 4,00 0,00 1,000 4,000 1,0169
39-0-063-1 0,580 0,580 flat 3,20 0,060 408,33 4083 3,00 1,000 2,09 0,00 1,000 2,09 1,0503 1,915 0,785
39-0-063-2 0,580 0,580 3,20 0,060 408,3 4083 3,00 1,000 2,03 0,00 1,000 2,030 1,0201
39-0-063-2 0,580 0,580 3,20 0,060 408,33 4083 3,00 1,000 1,85 0,00 1,000 1,850 0,9296
39-64-063-1 0,580 0,580 32,9 320 0,060 4083 4083 3,00 1,000 1,92 0,00 1,000 1,920 0,9897 1,867 0,767
39-64-063-2 0,580 0,580 3,20 0,060 408,33 4083 3,00 1,000 1,96 0,00 1,000 1,960 1,0103
39-129-063-1 0,580 0,580 9,7 3,20 0,060 408,33 4083 3,00 1,000 1,84 0,00 1,000 1,840 0,9973 1,776 0,733
39-129-063-2 0,580 0,580 3,20 0,060 408,33 4083 3,00 1,000 1,85 0,00 1,000 1,850 1,0027
39-217-063-1 0,580 0,580 5,6 3,20 0,060 4083 4083 3,00 1,000 1,61 0,00 1,000 1,610 1,0021 1,546 0,647
39-217-063-2 0,580 0,580 3,20 0,060 408,3 4083 3,00 1,000 1,56 0,00 1,000 1,560 0,9710
39-217-063-3 0,580 0,580 3,20 0,060 408,33 4083 3,00 1,000 1,65 0,00 1,000 1,650 1,0270
39-0-100-1 0,957 0,957 flat 4,20 0,095 381,7 3817 4,00 1,000 280 0,00 1,000 2,800 0,9982 2,699 1,539
39-0-100-2 0,957 0,957 4220 0,095 381,7 381,7 4,00 1,000 2,81 0,00 1,000 2810 1,0018
39-111-100-1 0,957 0,957 25,8 4,20 0,095 381,7 3817 4,00 1,000 2,78 0,00 1,000 2,780 1,0109 2,646 1,513
39-111-100-2 0,957 0,957 420 0,095 381,7 381,7 4,00 1,000 2,72 0,00 1,000 2,720 0,9891
39-223-100-1 0,957 0,957 10,6 4,20 0,095 381,7 3817 4,00 1,000 281 0,00 1,000 2,810 0,9982 2,709 1,544
39-223-100-2 0,957 0,957 420 0,095 381,7 381,7 4,00 1,000 2,82 0,00 1,000 2820 1,0018
39-380-100-1 0,957 0,957 6,4 420 0,095 381,7 3817 4,00 1,000 282 0,00 1,000 2,820 0,9947 2,728 1,554
39-380-100-2 0,957 0,957 420 0,095 381,7 381,7 4,00 1,000 285 0,00 1,000 2,850 1,0053
38,000
number 38 s 0,0218
EC = 1,73 |[(1-k's) 0,9624

File: D2-4 Test analysis curved profiles.xlsx Pres 3 M_span



GRISPE - WP 2

D 2.4: Test analysis Curved profiles

Single Span Tests with horizontal supports

Characteristic failure load

Annex page 2

File: D2-4 Test analysis curved profiles.xlsx

test no. tcor tcor,obs R I-V g fyb fyb,obs L bV I:u onr 1/H Fu,adj Fu,ad/Fu,m I:u,k
SSP-H-39-... mm mm m m kN/m? N/mm? N/mm?> m m kN kN - kN - kN/m
217-063-1 0,580 0,580 5,56 3,20 0,060 4083 4083 3,00 0,667 912 0,00 1,000 9,120 1,0094 11,027

217-063-2 0,580 0,580 3,20 0,060 4083 4083 3,00 0,667 895 0,00 1,000 8,950 0,9906
380-063-1 0,580 0,580 6,02 4,20 0,060 4083 4083 4,00 0,667 949 0,00 1,000 9,490 0,8911 12,767
380-063-2 0,580 0,580 420 0,060 408,33 4083 4,00 0,667 11,43 0,00 1,000 11,430 1,0732
380-063-3 0,580 0,580 420 0,060 408,33 4083 4,00 0,667 11,03 0,00 1,000 11,030 1,0357
576-063-1 0,580 0,580 7,04 520 0,060 4083 4083 5,00 0,667 567 0,00 1,000 5,670 0,9626 6,615
576-063-2 0,580 0,580 5,20 0,060 4083 4083 5,00 0,667 5,17 0,00 1,000 5,170 10,8778
576-063-3 0,580 0,580 5,20 0,060 4083 4083 5,00 0,667 6,83 0,00 1,000 6,830 1,1596
8,000
number 8 s 0,0930
EC k= 2,00 [(1k's)  0,8141

Pres 5 arch tests
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D 2.4: Test analysis curved profiles

characteristic values according EN 1993-1-3
positive position = wide flange upside
Spread sheet is valid for profiles with 2 stiffeners in the upper flange and no stiffeners in the webs and in the lower flange!

Arcelor 39/333

Annex page 3

data
material fy 408,3 & 1,5
E 210000 perforation yes/no  support width
38,5 "=1/0" ba,1 10
upper flange by 258,00 ¢, 55,3087 0 ba o 40
bp 58,00 bg 1 10
bm 58,00 bg 2 60
h, 3,50 bg 3 160
Cr 36,00 perforation
d 0
lower flange: by 22 a 12,22
bpu 0 Sperf 0
Pry 0,0 self-weight
Cru 0 inner radii for support bgoil 1190 mm
pitch ro 5 mm 5 beover 1000 mm
bro 333,3 r,_l 5 mm 5p 80 kN/m?
sheet thickn(ty In mm 0,620 0,620 0,620 0,620 0,620 0,620 0,620 diaphragm values
teor IN MM 0,580 0,580 0,580 0,580 0,580 0,580 0,580 0 Strehl
Bending moment
positive position M(+) negative position M(-) It.- check M(+) It.- check M(-)
toom Mc(+)  eq(+) 2 H My (-) ec(-) ZH, min e maxe | mine maxe
mm kNm/m mm N kNm/m mm N mm mm mm mm
0,62 1,426 13,22 0 1,093 6,75 0 4,00 31,50 4,00 31,50
Moment of inertia (ELS)
positive negative It.- check Jgf(+) It.- check Jgi(-)
thom Jer(*)  eo(+) | Jet(-)  ec() | mine maxe | mine  maxe
mm cm?/m mm cm?/m mm mm mm mm mm
0,62 8,52 10,29 9,77 7,66 7,00 32,50 7,00 32,50
Axial compression
gross cross section effective cross section self weight
tnom Jg Ag ig Zg,o Jeff,comp Aef ief Zef,o Gvoll
mm cm4/m cm?/m cm cm cm4/m cm?/m cm cm kN/m?
0,62 9,77 6,5829 1,218 0,77 5,21 1,8895 1,660 1,48 0,0590
Support reaction
negative position
end support intermediate support \%
thom a1 R A1 la2 Rk a2 g1 Rkg,1 g2 Reg2 | B3  Ress | Vrk
mm mm kN/m mm kN/m mm kN/m mm kN/m mm kN/m | kN/m
0,62 10 2,99 40 4,61 10 5,98 60 10,66 160 15,67 | 21,32

Attention: The definition positive/negative in this spread sheet is opposite to the definition used in

the main part!

File: Profil_38_333_condensed for report.xIsx
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Ingenieurbiiro fir Leichtbau Dipl.-Ing. Rainer Holz

Rehbuckel 7, 76228 Karlsruhe Tel. (0721) 94712-0 Fax (0721) 94712-50

PLANE FRAME ANALYSIS ESKI  06/2003 WinVista sheet 1

PROJECT: 003 GRISPE - Curved profiles SUB: AR-4g-te
Name: Arch Span 4 m C 62 (test)

System scale 1 : 25

MATERIAL : Sonstiges E-modulus E = 21000 kN/cm?2 GammaM = 1.00
unit weight : 7.85 kg/dm3

SECTION PROPERTIES

Cross-sect. Profile I A Ag h S top S bot

No. Mat Name (cmd) (cm?2) (cm2) (cm) (cm3) (cm3)

| 1 1 Arcelor 3 9.77 6.58 0.000 0.00 0.000 0.000 |
2 1 Arcelor 3 5.21 1.89 0.000 0.00 0.000 0.000

Cross section 1 : Arcelor 39-0,63-Ag

Cross section 2 : Arcelor 39-0,63-Aef

SYSTEM Projections Cross-section N ode s

Member Lx (m) Lz (m) 01 ) End 1 End 2
1 0.250 0.082 1 1 1.0 2.0
2 0.250 0.070 1 1 2.0 3.0
3 0.250 0.059 1 1 3.0 4.0
4 0.250 0.047 1 1 4.0 5.0
5 0.250 0.037 1 1 5.0 6.0
6 0.250 0.026 1 1 6.0 7.0
7 0.250 0.015 1 1 7.0 8.0
8 0.250 0.006 1 1 8.0 9.0
9 0.250 -0.006 1 1 9.0 10.0
10 0.250 -0.015 1 1 10.0 11.0
11 0.250 -0.026 1 1 11.0 12.0
12 0.250 -0.037 1 1 12.0 13.0
13 0.250 -0.047 1 1 13.0 14.0
14 0.250 -0.059 1 1 14.0 15.0
15 0.250 -0.070 1 1 15.0 16.0
16 0.250 -0.082 1 1 16.0 17.0

SUPPORTS : -1 = rigid , 0 = free , > 0 = elastic (kN/cm , kNcm)

Node horizontal vertical rotating
1 62.00 -1 0

17 62.00 -1 0
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GRISPE - WP 2 D 2.4 Test analysis curved profiles Annex page 5
Ingenieurbiiro fir Leichtbau Dipl.-Ing. Rainer Holz

Rehbuckel 7, 76228 Karlsruhe Tel. (0721) 94712-0 Fax (0721) 94712-50

PLANE FRAME ANALYSIS ESKI  06/2003 WinVista sheet 2

PROJECT: 003 GRISPE - Curved profiles SUB: AR-4g-te
Name: Arch Span 4 m C 62 (test)

Nodes Coordinates Differences
No. x (m) z (m) d x (m) d z
1 -2.000 0.000
2 -1.750 0.082
3 -1.500 0.152
4 -1.250 0.211
5 -1.000 0.258
6 -0.750 0.295
7 -0.500 0.321
8 -0.250 0.330
9 0.000 0.342
10 0.250 0.330
11 0.500 0.321
12 0.750 0.295
13 1.000 0.258
14 1.250 0.211
15 1.500 0.152
16 1.750 0.082
17 2.000 0.000

Weight of construction G = 21 kg


user
Text-Box
GRISPE - WP 2                   D 2.4 Test analysis curved profiles                              Annex page 5


GRISPE - WP 2 D 2.4 Test analysis curved profiles Annex page 6

Ingenieurbiiro fir Leichtbau Dipl.-Ing. Rainer Holz

Rehbuckel 7, 76228 Karlsruhe Tel. (0721) 94712-0 Fax (0721) 94712-50
PLANE FRAME ANALYSIS ESK1 06/2003 WinVista sheet 3
PROJECT: 003 GRISPE - Curved profiles SUB: AR-4g-te
Name: Arch Span 4 m C 62 (test)
LOADTING No. 4 Load case char failure load
Nodal loads
Node Force H Force V Moment M (kN) (kNm)

3 0.000 3.193 0.000

7 0.000 3.193 0.000

11 0.000 3.193 0.000

15 0.000 3.193 0.000
Sum of all external loads (kN)
Total Fx Fz

0.000 12.772

Maximum displacement in member 9 at x = 0.00 * L Max f = 1.44 cm

SUPPORT REACTIONS Th. 1.0rd. Load case 4 char failure load
Node Force H Force V Moment M (kN) (kNm)
1 -18.636 6.386
17 18.636 6.386
Sum 0.000 12.772
INTERNAL FORCES Th. 1.0rd. Load case 4 char failure load
member Q node 0 N M
No. No. No. (kN) (kN) (kNm)
1 1 1 0.26 -19.70 0.00
.50 0.26 -19.70 0.03
1 2 0.26 -19.70 0.07
2 1 2 1.12 -19.67 0.07
50 1.12 -19.67 0.21
1 3 1.12 -19.67 0.36
3 1 3 -1.17 -18.87 0.36
.50 -1.17 -18.87 0.21
1 4 -1.17 -18.87 0.06
4 1 4 -0.31 -18.90 0.06
.50 -0.31 -18.90 0.02
1 5 -0.31 -18.90 -0.02
5 1 5 0.43 -18.90 -0.02
50 0.43 -18.90 0.04
1 6 0.43 -18.90 0.09
o 1 6 1.25 -18.87 0.09
50 1.25 -18.87 0.25
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GRISPE - WP 2 D 2.4 Test analysis curved profiles Annex page 7

Ingenieurbiiro fir Leichtbau Dipl.-Ing. Rainer Holz

Rehbuckel 7, 76228 Karlsruhe Tel. (0721) 94712-0 Fax (0721) 94712-50
PLANE FRAME ANALYSIS ESK1 06/2003 WinVista sheet 4
PROJECT: 003 GRISPE - Curved profiles SUB: AR-4g-te
Name: Arch Span 4 m C 62 (test)
INTERNAL FORCES Th. 1.0rd. Load case 4 char failure load
member Q node 0 N M
No. No. No. (kN) (kN) (kNm)
1 7 1.25 -18.87 0.40
7 1 7 -1.12 -18.60 0.40
.50 -1.12 -18.60 0.26
1 8 -1.12 -18.60 0.12
8 1 8 -0.45 -18.63 0.12
.50 -0.45 -18.63 0.07
1 9 -0.45 -18.63 0.01
9 1 9 0.45 -18.63 0.01
.50 0.45 -18.63 0.07
1 10 0.45 -18.63 0.12
10 1 10 1.12 -18.60 0.12
.50 1.12 -18.60 0.26
1 11 1.12 -18.60 0.40
11 1 11 -1.25 -18.87 0.40
.50 -1.25 -18.87 0.25
1 12 -1.25 -18.87 0.09
12 1 12 -0.43 -18.90 0.09
.50 -0.43 -18.90 0.04
1 13 -0.43 -18.90 -0.02
13 1 13 0.31 -18.90 -0.02
.50 0.31 -18.90 0.02
1 14 0.31 -18.90 0.06
14 1 14 1.17 -18.87 0.06
.50 1.17 -18.87 0.21
1 15 1.17 -18.87 0.36
15 1 15 -1.12 -19.67 0.36
.50 -1.12 -19.67 0.21
1 16 -1.12 -19.67 0.07
le 1 16 -0.26 -19.70 0.07
.50 -0.26 -19.70 0.03
1 17 -0.26 -19.70 0.00
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D 2.4 Test analysis curved profiles

Ingenieurbiiro fir Leichtbau Dipl.-Ing. Rainer Holz

Annex page 8

Rehbuckel 7, 76228 Karlsruhe Tel. (0721) 94712-0 Fax (0721) 94712-50
PLANE FRAME ANALYSIS ESK1 06/2003 WinVista sheet 5
PROJECT: 003 GRISPE - Curved profiles SUB: AR-4g-te
Name: Arch Span 4 m C 62 (test)
DISPLACEMENTS Th. 1.0xd. Load case 4 char failure load
Node Displacement u Displacement v Rotation r
No. (cm) (cm)
1 | -0.30057 | 0.00000 0.01356
2 -0.19415 0.33648 0.01312
3 -0.11321 0.63928 0.01041
4 -0.00482 0.85959 0.00778
5 -0.03264 1.04961 0.00753
6 -0.00860 1.23562 0.00709
7 0.00331 1.38333 0.00406
8 0.00319 1.43762 0.00084
9 0.00000 0.00000
10 -0.00319 1.4376 -0.00084
11 -0.00331 1.38333 -0.00406
12 0.00860 1.23562 -0.00709
13 0.03264 1.04961 -0.00753
14 0.06482 0.85959 -0.00778
15 0.11321 0.63928 -0.01041
16 0.19415 0.336438 -0.01312
17 0.00000 -0.01356
DISPLACEMENT OF SPANS (cm) Th. 1.0rd Load case 4 char failu
Member End 1 x/L = End 2
No. 0 1/8 2/8 3/8 4/8 5/8 6/8 7/8 1
1 0.09 -0.05 0.00 0.04 0.08 0.13 0.17 0.22 0.26
2 0.27 0.31 0.36 0.40 0.44 0.48 0.51 0.55 0.59
3 0.60 0.63 0.66 0.69 0.72 0.74 0.77 0.80 0.82
4 0.83 0.86 0.88 0.91 0.93 0.95 0.98 1.00 1.03
5 1.03 1.06 1.08 1.10 1.13 1.15 1.18 1.20 1.22
6 1.23 1.25 1.27 1.29 1.31 1.33 1.35 1.36 1.38
7 1.38 1.39 1.40 1.41 1.42 1.42 1.43 1.43 1.44
8 1.44 1.44 1.44 1.44 1.44 1.44 1.44 1.44 1.44
9 1.44 1.44 1.44 1.44 1.44 1.44 1.44 1.44 1.44
10 1.44 1.43 1.43 1.42 1.42 1.41 1.40 1.39 1.38
11 1.38 1.36 1.35 1.33 1.31 1.29 1.27 1.25 1.23
12 1.22 1.20 1.18 1.15 1.13 1.10 1.08 1.06 1.03
13 1.03 1.00 0.98 0.95 0.93 0.91 0.88 0.86 0.83
14 0.82 0.80 0.77 0.74 0.72 0.69 0.66 0.63 0.60
15 0.59 0.55 0.51 0.48 0.44 0.40 0.36 0.31 0.27
16 0.26 0.22 0.17 0.13 0.08 0.04 0.00 =-0.05 -0.09
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GRISPE - WP 2 D 2.4 Test analysis curved profiles Annex page 9
Ingenieurbiiro fir Leichtbau Dipl.-Ing. Rainer Holz

Rehbuckel 7, 76228 Karlsruhe Tel. (0721) 94712-0 Fax (0721) 94712-50

PLANE FRAME ANALYSIS ESKI  06/2003 WinVista sheet 6

PROJECT: 003 GRISPE - Curved profiles SUB: AR-4g-te
Name: Arch Span 4 m C 62 (test)

Loads load case no. 4 M1 : 33

Normal force (kN) load case no. 4 Th.2.0rd. M 1 : 33

Shear force (kN) load case no. 4 Th.2.0rd. M 1 : 33

Moments (kNm) load case no. 4 Th.2.0rd. M 1 : 33

Displacement (cm) load case no. 4 Th.2.0rd. M 1 : 33
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