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Determination of the mechanical strength under loads parallel and perpendicular to the plane
of the fixed structural fagade glazing.
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1. DESCRIPTION OF THE OBJECT TO BE TESTED

Spiders for fixed structural fagade glazing containing 2 or 4 branches

References of spidersd:

S3001: St ANDRE spider, on-centre of fixing pieces 204 mm, of cast stainless steel: X2 Cr Ni
Mo 17-12-2, 6 test specimens.

S3002: CLERMONT spider, on-centre of fixing pieces 204 mm, of cast stainless steel X2 Cr
Ni Mo 17-12-2, 6 test specimens.

S3003: CUT-TO-SHAPE spider, on-centre of fixing pieces 204 mm, of cast stainless steel: X2
Cr Ni Mo 17-12-2, 6 test specimens.

S3005: spider 3005, on-centre of fixing pieces 300 mm, of cast stainless steel: X2 Cr Ni Mo
17-12-2, 6 test specimens.

S3007: MYGALE SPIDER spider, on-centre of fixing pieces 204 mm, of cast aluminium Al Si 7
Mg ST 6: 6 test specimens.

S3009: welded spider, on-centre of fixing pieces 204 mm, of stainless steel X2 Cr Ni Mo
17.12.2, 3 test specimens.

S3101: 2-Branch spider, on-centre of fixing pieces 204 mm, of cast stainless steel X2 Cr Ni
Mo 17-12-2, 6 test specimens.

The drawings of the spiders appear in Appendix A.

2. PROCEDURES FOR TESTS OF THE STRENGTH OF THE SPIDERS

The tests were carried out on an MTS test stand, 10M type, equipped with a 50 kN tester with a
test speed of < 500 daN/min.
The metal spider was positioned on a support, assumed to be non-deformable:

Vertically to determine the permissible strength under loads parallel to the plane of the
glazing (static load type on facade).

Horizontally to determine the permissible strength under loads perpendicular to the glazing
plane (wind type on facade).

The tests make it possible to determine:
The force in a spider arm, corresponding to a permanent deformation (sres) of 0.1 mm.

The force in a spider arm, corresponding to a deformation of 1 mm.
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A displacement transducer, connected to a computerised acquisition device, is positioned next to
the branch tested (case of loading parallel with the glazing plane) or in the perpendicular axis of
the two branches tested (case of loading perpendicular to the glazing plane) so as to accurately
measure the deformation (see Figure 1 and Appendix B).
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Figure 1 a: Loading parallel with the glazing plane on the sample positioned vertically

@ A second displacement transducer is positioned at the axis of the spider in order to deduct the
displacements of the axis from those of the branch tested.
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Figure 1 b: Load perpendicular® to the glazing plane on sample positioned horizontally
@ With force F exerted against the two branches of the spider, the permissible force against one branch
is therefore F/2.
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For spider S3101 with 2 branches, the test apparatus was adapted as shown in the photos
below.

Apparatus specific to vertical loading, determination of the permissible strength under permanent
vertical loads (static load), on a 2-branch spider.

Apparatus specific to horizontal loading, determination of the permissible strength under
instantaneous horizontal loads due to wind against a 2-branch spider.
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3. TESTRESULTS

3.1 The strength under loads parallel to the glazing plane is given in the tables below.
The details of the test results are in Appendix C.
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S3001 — Parallel load on 1 branch

Test F gt Imm F at sr_es:O.lmm
in N in N
1 2619 2657
2 2591 2455
3 2601 2527
Average: m 2604 2546
Widened uncertainty: e 25 136
m-e 2579 2410
Weighting coefficient ¢ 1 1.35
(m-e)/c 2579 1785

S3101 — Parallel load on 1 branch

Test F a_t Imm F at sr_es:O.lmm
in N in N
1 5479 6053
2 5265 5358
3 4651 5213
Average: m 5132 5541
Widened uncertainty: e 555 563
m-e 4577 4979
Weighting coefficient ¢ 1 1.35
(m-e)/c 4577 3688

S3002 — Parallel load on 1 branch

Test F gt Imm F at srgs:O.lmm
in N in N
1 3972 3786
2 4413 3873
3 4927 4068
Average 4437 3909
Difference 639 190
m-e 3798 3719
c 1 1.35
(m-e)/c 3798 2755
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S3003 — Parallel load on 1 branch

Test F gt Imm F at sr_es:O.lmm
in N in N
1 12546 8632
2 11882 8591
3 11001 9774
Average: m 11810 8999
Widened uncertainty: e 1035 793
m-e 10774 8206
Weighting coefficient ¢ 1 1.35
(m-e)/c 10774 6079

S3005 — Parallel load on 1 branch

Test F a_t Imm F at sr_es:O.lmm
in N in N
1 3062 4380
2 3561 4390
3 3507 4260
Average: m 3377 4343

Widened uncertainty: e 274 91

m-e 3103 4252
Weighting coefficient ¢ 1 1.35
(m-e)/c 3103 3150

S3007 — Parallel load on 1 branch

Test F gt Imm F at srgs:O.lmm
in N in N
1 2504 2764
2 2515 2503
3 2362 2078
Average: m 2460 2448
Widened uncertainty: e 104 459
m-e 2357 1990
Weighting coefficient ¢ 1 1.35
(m-e)/c 2357 1474
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S3009 — Parallel load on 1 branch

Test F gt Imm F at srgs:O.lmm
in N in N
1 859 1825
2 839 2511
3 793 1365
Average: m 831 1900
Widened uncertainty: e 45 766
m-e 786 1134
Weighting coefficient ¢ 1 1.35
(m-e)/c 786 840

3.2 The strength under loads perpendicular to the glazing is given in the following tables.
The details of the test results are in Appendix C.

F

Capteur de déplacement

Displacement transducer

Point d'appui cylindrique

.
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S3001 — Perpendicular load

Test F gt Imm F at sr_es:O.lmm
in N in N
4 2309 3752
5 2225 3246
6 2372 3347
Average: m 2302 3448
Widened uncertainty: e 100 339
m-e 2202 3109
Weighting coefficient ¢ 1 1.8
(m-e)/ 2¢ 1101 864

S3101 - Perpendicular load

Test® F a_t Imm F at sr_es:O.lmm
in N in N
4 1573 1844
5 1500 1488
6 1309 2461
Average: m 1461 1931
Widened uncertainty: e 177 650
m-e 1284 1281
Weighting coefficient ¢ 1 1.8
(m-e)/c 1284 711

@ test carried out on 1 branch

S3002 - Perpendicular load

Test F gt Imm F at sr_es:O.lmm
in N in N
4 6658 8363
5 6205 8164
6 7134 8443
Average: m 6666 8323
Widened uncertainty: e 622 194
m-e 6044 8130
Weighting coefficient ¢ 1 1.8
(m-e)/ 2¢ 3022 2258
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Test F gt Imm F at srgs:O.lmm
in N in N
4 1736 3087
5 1870 2781
6 1822 2912
Average: m 1809 2927
Widened uncertainty: e 90 205
m-e 1719 2721
Weighting coefficient ¢ 1 1.8
(m-e)/2c 860 756

S3005 — Perpendicular load

Test F gt Imm F at sr_es:O.lmm
in N in N
4 1870 3909
5 1874 4109
6 1953 3016
Average: m 1899 3678
Widened uncertainty: e 57 731
m-e 1843 2947
Weighting coefficient ¢ 1 1.8
(m-e)/2c 921 819

S3007 — Perpendicular load

Test F gt Imm F at srgs:O.lmm

in N in N

4 3828 4011

5 3866 4143

6 3673 4034

Average: m 3789 4063
Widened uncertainty: e 131 92

m-e 3658 3971
Weighting coefficient ¢ 1 1.8

(m-e)/ 2c 1829 1103
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S3009 — Perpendicular load

Test F gt Imm F at sr_es:O.lmm

in N in N

4 1059 2028

5 1044 2880

6 897 3742

Average: m 1000 2883
Widened uncertainty: e 108 1146
m-e 892 1738
Weighting coefficient ¢ 1 1.8
(m-e)/2c 446 483




— CSTB 13/38

Test Report no. CL0O3-108

APPENDICES

A — Drawings of spiders

B — Photo of the test stands

C — Detail of the data
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S3001 SAINT ANDRE SPIDER
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APPENDIX A

S3002 CLERMONT SPIDER
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S3003 CUT-TO-SHAPE spider, thickness E =10 mm
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APPENDIX A

S3005 SPIDER
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S3007 MYGALE SPIDER SPIDER
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S3101 2-BRANCH SPIDER
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S3009 SPIDER
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Vertical loading apparatus, determination of the permissible strength under permanent vertical
loads (static load), on a 4-branch spider

APPENDIX B
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Horizontal loading apparatus, determination of the permissible strength under instantaneous
horizontal loads due to the wind on a 4-branch spider.
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Ref. S3001- Test specimens no. 1, 2 and 3

Maximal Elongation

force to the maxi.
N mm
256 0.09
504 0.16
755 0.25
1004 0.34
1254 0.43
1503 0.51
1756 0.62
2008 0.72
2254 0.84
2501 0.94
2752 1.09
3002 1.25
3250 143
3501 1.66
3750 1.98
4000 2.44

Mfzzxrig;al Elongation to
Maximal | Elongation N the maxi. mm
force to the maxi.

N mm 254 0.08
255 0.10 504 0.16
503 0.19 753 0.25
752 0.27 1003 0.35
1004 0.34 1254 0.42
1252 0.42 1505 0.53
1503 0.51 1754 0.63
1752 0.60 2003 0.72
2003 0.71 2253 0.83
2254 0.81 2503 0.95
2504 0.94 2750 1.09
2753 1.07 3001 1.22
3001 1.15 3250 1.39
3250 1.33 3500 1.55
3500 1.55 3750 1.79
3750 1.83 4000 2.06

4250 2.44
4500 2.95
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Ref. S3001- Test specimens no. 4,5 and 6

Maximal force Elongation to the
N maxi. mm
1004 0.43
1505 0.64
2007 0.86
2503 1.09
3004 1.33
3505 1.59
4003 1.93
4501 241
5000 3.13
Maximal force Elongation to the
N maxi. mm
1023 0.46
2017 0.91
2271 1.02
2523 1.14
3017 1.40
4001 2.10
4504 2.66
5002 3.42
Maximal force Elongation to the
N maxi. mm
1009 0.40
2011 0.84
2259 0.95
2508 1.06
2756 1.19
3010 1.31
4003 1.95
5000 3.12
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Ref. S3101- Test specimens no. 1, 2 and 3

Maximal Elongation

force to the maxi.
N mm
260 0.02
505 0.11
757 0.16
1008 0.21
1259 0.25
1516 0.28
1771 0.32
2022 0.36
2268 0.39
2518 0.43
2770 0.47
3017 0.50
3267 0.54
3520 0.59
4014 0.67
4262 0.73
4513 0.77
5013 0.88
5259 0.94
5516 1.01
6009 1.13
6259 1.22
7006 1.47
8000 2.18

Maximal .
Elongation to
force .
the maxi. mm
N
1013 0.16
2019 0.32
3012 0.50
4012 0.69
5011 0.91
6000 1.26
7002 1.82
Maximal Elongation to
force .
the maxi. mm
N
1011 0.21
2014 0.43
3012 0.64
3515 0.73
4008 0.84
4510 0.96
5002 1.10
6005 1.55
7000 2.49
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Ref. S3101- Test specimens no. 4, 5 and 6

Maximal force

Elongation to the maxi.

N mm
502 0.28
756 0.44

1006 0.59
1250 0.77
1500 1.00
2251 1.76
3001 2.83

Maximal force

Elongation to the

N maxi. mm
508 0.30
756 0.45

1008 0.61
1254 0.76
1501 0.94
1753 1.15
2007 1.37
2505 1.88
3002 2.46
3501 3.22

Maximal force

Elongation to the

N maxi. mm
506 0.38
755 0.58

1008 0.78
1254 0.96
1500 1.14
2004 1.54
2501 2.02
3003 2.68
3500 3.46

APPENDIX C
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Ref. S3002- Test specimens no. 1, 2 and 3

APPENDIX C

Maximal | Elongation to
force the maxi. mm
N

259 0.07
509 0.12
757 0.16
1008 0.23
1257 0.28
1506 0.33
1757 0.38
2011 0.45
2258 0.49
2507 0.56
2757 0.62
3006 0.69
3254 0.77
3503 0.84
3755 0.93
4003 1.01
4253 1.11
4501 1.21
4750 1.30
5004 1.42
5254 1.58
5501 1.75
5751 1.92
6000 2.13
6251 2.39
6500 2.73

Maximal Elongation to
force )
N the maxi. mm
261 0.06
509 0.10
760 0.14
1009 0.18
1261 0.23
1511 0.29
1759 0.34
2012 0.39
2261 0.44
2511 0.50
2759 0.56
3008 0.61
3260 0.67
3510 0.73
3756 0.80
4004 0.89
4256 0.95
4507 1.03
4752 1.12
5000 1.21
5252 1.31
5504 1.46
5753 1.60
6001 1.79
6251 2.01
6501 2.27

Maximal Elongation to
force :
N the maxi. mm

260 0.05
510 0.09
759 0.12
1010 0.15
1259 0.19
1508 0.22
1761 0.27
2012 0.31
2260 0.35
2510 0.40
2758 0.45
3010 0.49
3257 0.54
3507 0.60
3753 0.66
4008 0.71
4253 0.79
4503 0.88
4754 0.94
5014 1.03
5253 1.12
5505 1.21
5751 1.32
6001 1.48
6252 1.63
6501 1.81
6750 2.06
7000 2.29
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Ref. S3002- Test specimens no. 4,5 and 6

Maximal force

Elongation to the

N maxi. mm
4009 0.57
5014 0.73
6504 0.97
6761 1.02
7008 1.06
8004 1.26
9001 1.50

10001 1.81
11000 2.23

Maximal force

Elongation to the

N maxi. mm
1019 0.17
2024 0.34
3022 0.49
4008 0.64
5006 0.80
6005 0.96
6255 1.01
7006 1.15
8003 1.37
9003 1.64

10000 1.99
11001 2.47

Maximal force

Elongation to the

N maxi. mm
2018 0.27
4010 0.53
5016 0.67
6009 0.82
6507 0.90
6757 0.94
7008 0.98
7259 1.02
7505 1.06
8001 1.15
9003 1.37

10001 1.67
11000 2.08

APPENDIX C
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Ref. S3003- Test specimens no. 1, 2 and 3

Maximal force Elongation to the
N maxi. mm
1014 0.06
2025 0.11
3015 0.15
4017 0.20
5024 0.27
6015 0.34
7012 0.41
8015 0.50
9010 0.58
10010 0.67
11006 0.80
12008 0.92
12504 0.99
13007 111
14002 1.23
15001 1.46
16000 1.69
17000 2.03
18001 2.52
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Maximal force

Elongation to the

N maxi. mm
264 0.02
517 0.03
767 0.04

1019 0.05
1268 0.06
1518 0.08
1770 0.1
2022 0.11
2275 0.14
2526 0.16
2777 0.17
3026 0.18
3274 0.2
3523 0.22
3770 0.24
4024 0.26
4272 0.27
4521 0.29
4771 0.31
5016 0.33
5283 0.35
5530 0.37
5778 0.39
6026 0.41
6271 0.43
6520 0.45
6771 0.47
7023 0.49
7275 0.52
7521 0.54
7768 0.56
8017 0.59
8513 0.64
9014 0.69
9516 0.74
10019 0.79
10515 0.84
11009 0.9
11511 0.96
11759 0.99
12012 1.03

APPENDIX C

APPENDIX C
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Maximal force

Elongation to the

N maxi. mm
1015 0.06
2012 0.13
3009 0.21
4011 0.29
5012 0.39
6009 0.47
7005 0.56
8006 0.66
9007 0.76

10002 0.86
11001 1.00
12002 1.14
14002 1.48
16000 2.02
18000 3.15
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Ref. S3003- Test specimens no. 4,5 and 6

Maximal force Elongation to the
N maxi. mm
1005 0.57
1503 0.87
1754 1.01
2006 1.16
2505 1.48
3003 1.83
4002 2.62
5001 3.55
Maximal force Elongation to the
N maxi. mm
1006 0.51
1507 0.79
1753 0.93
2004 1.08
2504 1.40
3005 1.77
4003 2.55
5001 3.52
Maximal force Elongation to the
N maxi. mm
1005 0.54
1756 0.96
2004 111
2254 1.27
2503 1.44
3003 1.80
4001 2.63
5001 3.62




—=CSTB

Maximal .
force Elongat|_on to
N the maxi. mm
257 0.10
509 0.17
758 0.25
1005 0.33
1261 0.41
1510 0.48
1761 0.57
2011 0.64
2256 0.72
2506 0.81
2757 0.89
3007 0.98
3256 1.07
3507 1.17
3756 1.27
4005 1.37
4257 1.46
4505 1.57
5007 1.78
5507 1.99
6003 2.22
6500 2.44
7001 2.76
8000 3.58
9000 5.85
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Ref. S3005- Test specimens no. 1, 2 and 3
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Maximal Elongation
force to the maxi.
N mm
1010 0.31
2012 0.57
3009 0.86
3257 0.93
3507 1.00
4007 1.17
5006 1.52
6002 1.88
7001 2.33
8001 2.99

Maximal Elongation to
force .

N the maxi. mm
257 0.07
1011 0.28
2011 0.54
3004 0.82
3505 0.98
4009 1.16
4255 1.24
4505 1.34
4756 1.43
5006 1.52
6004 1.95
7000 2.44
8000 3.27
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Ref. S3005- Test specimens no. 4, 5 and 6

Maximal force Elongation to the
N maxi. mm
1006 0.53
1506 0.80
1754 0.94
2006 1.07
3006 1.64
3505 1.93
4002 2.27
5000 3.21
Maximal force Elongation to the
N maxi. mm
1006 0.54
1757 0.93
2008 1.08
3006 1.64
3755 2.09
4503 2.64
Maximal force Elongation to the
N maxi. mm
1010 0.5
1509 0.73
1757 0.89
2006 1.03
2506 1.33
3004 1.64
4005 2.36
5002 3.15
6001 4.15
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Ref. S3007- Test specimens no. 1, 2 and 3

Mfzzxri:;al E:Zr;r?;t(iiorrl]ﬁ Maximal | Elongation to
. . fo:\clze the maxi. mm

258 0.11 256 0.11
506 0.22 505 0.18
756 0.31 756 0.27
1006 0.39 1003 0.34
1255 0.47 1254 0.43
1504 0.56 1505 0.53
1757 0.65 1754 0.63
2002 0.76 2004 0.73
2253 0.88 2252 0.86
2504 1.00 2501 0.99
2753 1.15 2751 1.17
3001 1.35 3000 1.31
3250 1.52 3250 1.48
3500 1.73 3500 1.67
3750 2.04 3750 1.88

4000 2.17

4250 251

4501 2.90

Maximal .
Elongation to

force :
the maxi. mm

N

1005 0.38

1508 0.58

2007 0.80

2255 0.94

2504 1.08

3002 1.41

4001 2.49
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Ref. S3007- Test specimens no. 4,5 and 6

Maximal force Elongation to the
N maxi. mm
505 0.14
1009 0.26
1506 0.37
2008 0.49
2504 0.60
3006 0.74
3255 0.80
3505 0.88
3750 0.96
4011 1.05
5003 1.49
6000 2.14
6500 2.58

Maximal Elongation to
force the maxi. mm
N

256 0.08
506 0.13
758 0.19
1009 0.24
1259 0.30
1512 0.36
1762 0.42
2011 0.48
2261 0.54
2511 0.60
2757 0.67
3007 0.74
3256 0.81
3504 0.90
3754 0.97
4002 1.07
5002 1.56
5500 1.79
6000 2.19
6500 2.64

Maximal force Elongation to the
N maxi. mm
1011 0.25
2012 0.49
3008 0.77
3258 0.85
3506 0.94
3756 1.03
4001 1.13
5001 1.68
6001 2.46
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Ref. S3009 - Test specimens no. 1,2 and 3

Maximal force

Elongation to the

N maxi. mm
507 0.56
757 0.88

1013 1.18
1252 1.51
1504 1.85
2009 2.54
2501 3.28
3008 3.99

Maximal force

Elongation to the

N maxi. mm
512 0.58
758 0.90

1010 1.21
1256 1.51
1507 1.78
1754 2.09
2000 241
2500 3.08
3005 3.96

Maximal force

Elongation to the

N maxi. mm
260 0.30
507 0.63
757 0.95

1010 1.30
1258 1.67
1500 2.03
1754 2.42
2011 2.81
2506 3.57
3006 4.42

APPENDIX C
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Maximal Elongation to
force the maxi. mm
N

252 0.20

501 0.44

757 0.70
1009 0.95
1257 1.20
1507 1.45
2008 1.98
2509 251
2760 2.78
3010 3.04
3261 3.42
3510 3.69
3757 3.90
4007 4.15
5006 5.30
6003 6.72
7000 9.13

Ref. S3009 - Test specimens no. 4,5 and 6
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Maximal force Elongation to the maxi.

N mm
502 0.47
751 0.70
1008 0.95
1252 1.29
1508 151
2007 2.02
2508 2.56
3006 3.08
3254 3.35
4005 4.19
5003 5.43
6000 6.96
6500 7.99

Maximal force

Elongation to the

N maxi. mm
506 0.54
754 0.83

1007 1.13
1256 1.41
1506 1.67
1752 1.95
2003 2.22
2504 2.78
3008 3.37
4003 4.58
5005 5.86
6001 7.45

END OF REPORT




