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Table A.2 Frame Grabber specifications

Frame Grabber PXC200

The PXC200 Color Frame Grabber combines
high quality color and monochrome video
capture with a Peripheral Component
Interface (PCI) at an unusually affordable
price. High accuracy, low pixel jitter and
other leading features offer solid support for
the most demanding industrial and
commercial applications.

FEATURES & BENEFITS
Compact, PCI short card, PC/104-Plus core module and CompactPCI3U

L
e PCI bus master design for real-time image capture
e Support for YCrCb, RGB and Y8 (gray scale) output formats

e High color accuracy with low pixel jitter

Standard capture resolutions of 640 x 480 (NTSC) and 768 x 576 (PAL)

e  Four multiplexed video inputs (NTSC/PAL/S-video)

Real-time image scaling with interpolation, plus horizontal and vertical cropping
e Continuous, software-initiated and triggered capture of frames

e External TTL-level trigger

e +12 VDC camera power supply

¢ Simple software interface

Software development support for DOS, Watcom DOS/4GW extender, Windows
3.1, Windows 95, Windows NT applications, QNX

e  Support for C/C++, Visual Basic and Delphi
e Software and manual included

¢ DAC reference generator eliminates inconsistency of AGC

Acting as a PCI bus master, the PXC200 achieves real-time vic?eo capture to
system memory. It handles data transfers while the main CPU is free to run other
parts of your application or other applications. Image data can be transferred to a

buffer in main memory or directly to another PCI device.

eo inputs can accept color video from NTSC and PAL video

e can also be reserved for S-video.Color output formats
pported for monochrome

ling with interpolation, plus
nd bus bandwidth

Four multiplexed vid

sources.One of thes . :
supported include YCrCb and RGB, while Y8 is su

applications. Also included are real-time .image sca
horizontal and vertical cropping to minimize memory a

requirements.
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Table A.3 C-Mount Lenses specifications

Standard C Mount Lenses

Sy

Fitted with Locking Screws

Typical MTF at centre of 60-100 Ip/mm

Typical MTF at format edge 30-50 Ip/mm

Typical Distortion 1-3% at format edge

Thread for attaching filters

Below is a selection guide for lenses

Ideal for most standard resolution
cameras standard C mount lenses for
machine vision use glass elements and
a rugged construction. Firstsight have
detailed specification data on all our C
mount lenses, for further details please

contact sales.

Focal | Aperture Iris & "g:;:":‘t"' Max | Filter [Max. [Overall

Model Manufacturer | Length Range Focus Distance IForhat Thread| Dia. | Length
(mm) | (C=Close) | Operation (mm) (0.5) |(mm)| (mm)
VC3514 VORTEX 35 |F1.4-C Manual/Lock] 200 1/2" | None | 31 39
VC4514 VORTEX 45 |F14-C lManual/Lock 200 172" | mM255] 31 | 376
VCB514 VORTEX 6 [F14C IManuaI/Lock 200 23" | M27 | 30 | 30
\VC8013 VORTEX 8 [F13-C ‘yanuaI/Lock 200 2/3" | M255) 29 | 345
219HB TAMRON 8 |F14-16 IManuaI/Lock 300 2/3" |M255] 29 | 27
VC1214 VORTEX 12 |F14-C lManual/Lock 300 2/3" | M27 | 30 | 345
25HB TAMRON 12 |F1.8-16 lManual/Lock 300 23" |M255] 29 | 27
17HF TAMRON 16 |F1.4-16 IManualIIock 300 2/3" | M255]305| 25
VC1614 VORTEX 16 |F1.4-C IManual/lock 400 2/3" | M27 | 30 | 245
20HC TAMRON 25 |16~16 lManualllock 250 12" | M255 |305] 255
VC2514 VORTEX 25 [F1.4-C lManual/Lock 500 2/3" | M27 | 30 | 245
VC3514 VORTEX 25 [F14-C lManual/Lock 500 2/3" |M305] 35 | 375
21HC TAMRON 50 [2.8~22 lManuaUIock 500 1/2* | M255 |305] 385
VC5018 VORTEX 50 |JF1.8-C ]Manual/Lock 1000 | 2/3" |M305] 32 | 375
1A1HB TAMRON 75 [3.9~32 ]Manualllock 500 1/2" | M255 | 305 655
VC7527 VORTEX 75 |[F27< lManuaI/lock 1000 | 2/3" |M305] 32 | 425
VC10035 VORTEX 100 |F3.5c ,Manual/lock 1000 | 2/3* | M305] 32 | 44.2
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The image processing software was purpose built and calibrated against the image
acquisition equipment used in the current study. It is based on the Edison, general
purpose 32 bit image processing package for Windows 95/NT, which can be

downloaded for free from the hitp://www.inventions.u-net.com’ web page.
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Appendix B

Geometrical, Mechanical Properties and Test Data for the T-
Stub Specimens

B.1 Geometrical Properties

The geometrical properties for each T-stub specimen and bolts are given below in

Figures B.1-B.3 and Tables B.1-B.7.

Smm

Figure B.2 Plan view arrangement of the T-stub specimen
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Figure B.3 Bolts, Nuts and Washers
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Table B.1 Geometrical Properties of specimens for Phase A

AAl | 153.00 16560 | 22.00 | 25.00 |6.60 | 9.60 8.90 No

AA2 | 153.55 165.50 | 22.00 [ 25.00 | 6.55 | 9.60 8.90 No
AA3 | 153.00 165.80 | 22.00 | 25.00 |6.70 | 9.50 8.90 No
AA4 | 153.20 16630 | 22.00 | 25.00 |6.55|9.80 8.90 No

AAl | 153.00 165.60 | 20.00 | 25.00 | 6.60 | 9.60 8.90 No

AA2 | 153.55 165.50 | 22.00 | 25.00 |6.55|9.60 8.90 No

AA3 | 153.00 165.80 | 22.00 | 25.00 |6.70 9.50 | 8.90 No

153.20 16630 | 22.00 | 25.00 |6.55 9.80 | 8.90 No
166.00 | 18.00 | 45.00 |6.60 9.67 | 8.90 No
45.00 | 6.65|9.50 | 8.90 No

AB1 | 153.00
AB2 | 153.00 | 166.00 18.00

AB3 | 153.00 165.85 | 18.00 | 45.00 |6.90 9.50 | 8.90 No

AB4 | 153.00 166.20 | 18.00 | 45.00 |6.75 9.52

8.90 No

ABS | 153.00 166.17 | 18.00 | 45.00 | 6.82 9.60 | 8.90 No

166.00 | 18.00 | 45.00 | 6.60 9.67 | 8.90 No
18.00 | 45.00 | 6.65|9.50 8.90 No
45.00 |6.90|9.50 | 890 No
9.52 | 8.90 No

AB1 | 153.00

AB2 | 153.00 166.00

AB3 | 153.00 165.85 | 18.00

AB4 | 153.00 16620 | 18.00 | 45.00 6.75
166.17 | 18.00 | 45.00 6.82 | 9.60 | 8.90 No

ABS | 153.00
ACl | 153.00

165.55 | 18.00 | 25.00 6.80 [ 9.52 | 8.90 No
18.00 | 25.00 |6.75]9.52 8.90 No
25.00 | 6.60 | 9.50 | 8.90 No

AC2 | 153.00 166.00
AC3 | 153.00 165.85 | 18.00
AC1 | 153.00 165.55 | 18.00

25.00 |6.80[9.52| 8.90 No

25.00 |6.75]9.52 8.90 No
8.90 No

AC2 | 153.00 166.00 | 18.00
153.00 165.85 | 18.00 | 25.00 6.60 | 9.50

AC3
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Table B.2 Geometrical Properties of specimens for Phase B

BAl | 160.40 | 205.85 | 22.40 | 57.15 7.42 | 12.03 | 10.20 No

BA2 | 161.25 | 205.70 | 22.20 5730 | 7.42 | 12.10 | 10.20 No
22.17 | 57.75 | 7.55 | 12.15 | 10.20 No
5692 | 7.65 | 12.15 [ 10.20 No
12.25 | 10.20 No

BA3 | 160.35 | 206.00

" BA4 | 160.65 | 206.05 | 22.22
BAS | 159.65 | 205.90 | 2245 5765 1 1 1.5%

11.90 | 10.20 No
10.00

BA6 | 159.80 | 205.85 | 22.30 57.67 | 7.50
196.05 | 201.90 | 22.00 50.00 | 10.25 | 19.20 No
22.50 | 50.00 | 10.00 | 19.50 No 10.00
50.00 | 9.90 | 19.55 No 10.00

BAIL
BA2 | 193.45 | 200.70
BA3 | 193.50 | 201.00 | 22.50
BA4 | 193.60 | 20230 | 22.75 | 50.00
BAS | 193.45 | 200.70 | 22.50 | 50.00 | 10.00

9.95 | 19.65 No 10.00
19.55 No 10.00
No 10.00

196.20 | 200.60 | 23.00 50.00 | 10.10 | 19.50
201.42 | 23.10 | 50.00 11.80 | 19.55 No 10.00
22.80 | 55.00 | 11.85 | 19.60 No 10.00
55.00 | 11.95 | 20.20 No 10.00

BA6
BBl | 168.55

BB2 | 16820 | 200.20
BB | 198.80 | 200.90 | 23.04
BR2 | 19930 | 200.00 | 22.70 | 50.00 | 11.90

20.32 No 10.00
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Table B.3 Geometrical Properties of specimens for Phase C
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Table B.3 Continue

CEl | 193.80 | 195.76 | 14.35 | 47.88 | 10.22 | 20.10 No 11.00
CE2 | 194.05 | 195.70 | 14.20 | 47.57 | 10.38 | 20.20 No 11.00
CE3 | 194.00 | 195.65 | 14.20 | 47.54 | 10.40 | 20.20 No 11.00
CE4 | 194.05 | 195.82 | 14.32 | 47.86 | 10.25 [ 20.10 No 11.00
CES | 194.10 | 19540 | 14.20 | 47.52 | 10.38 | 20.25 No 11.00
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Table B.4 Geometrical Properties of specimens for Phase A

® | ®
© | ®
nk!m! |

Le

AAl | 6.85 | 36.30 | 29.23 | 25.00 101.00 | M20 | G88 | HSFG

AA2 | 6.85 | 36.30 | 29.70 | 25.00 100.00 | M20 | G8.8 | HSFG
G 8.8 | HSFG

HSFG

AA3 | 6.85 | 3630 | 29.28 | 25.00 100.80 | M20

AA4 | 6.85 | 36.30 | 29.60 25.00 | 100.50 | M20 | G838
36.30 | 29.23 | 25.00 | 101.00 M20 | G88 | HSFG
25.00 | 100.00 | M20 | G8.8 HSFG

AAl | 6.85
AA2 | 6.85 | 36.30 | 29.70

AA3 | 6.85 | 36.30 | 29.28 25.00 | 100.80 | M20 | G8.8 HSFG

AA4 | 6.85 | 36.30 | 29.60 25.00 | 100.50

M20 | G88 | HSFG

ABI1 | 30.17 | 29.65 | 12.75 35.00 | 140.00 | M16 | HSFG HSFG

29.65 | 12.73 | 35.00 | 141.28 M16 | HSFG | HSFG
12.53 | 35.00 | 141.20 | MI6 HSFG | HSFG

AB2 | 30.17
AB3 | 30.17 | 29.65

AB4 | 30.17 | 29.65 | 12.78 35.00 | 138.60 | M16 | HSFG HSFG

ABS | 30.17 | 29.65 | 12.70 35.00 | 142.85 | M16 | HSFG HSFG

M16 | HSFG | HSFG
HSFG | HSFG
HSFG

AB1 | 30.17 | 29.65 | 12.75 35.00 | 140.00
30.17 | 29.65 | 12.73 35.00 | 141.28 | MI16
29,65 | 12.53 | 35.00 14120 | M16 | HSFG
12.78 | 35.00 | 138.60 | MI6 HSFG | HSFG
35.00 | 142.85 | M16 | HSFG HSFG
218.70 | M16 | HSFG HSFG
HSFG | HSFG
HSFG

AB3 | 30.17
AB4 | 30.17 | 29.65
ABS | 30.17 | 29.65 12.70

AC1 | 10.17 | 29.65 32.43 | 40.00
10.17 | 29.65 | 32.58 40.00 | 219.50 | M16

29.65 | 32.50 | 40.00 219.00 | M16 | HSFG
32.43 | 40.00 | 218.70 M16 | HSFG | HSFG
40.00 | 219.50 | M16 | HSFG HSFG
219.00 | M16 | HSFG HSFG

AC3 | 10.17
AC1 | 10.17 | 29.65

AC2 | 10.17 | 29.65 32.58
AC3 | 10.17 | 29.65 32.50 | 40.00

Where HSFG is High Strength Friction Grip and G 8.8 is Grade 8.8 bolts and nuts.
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Table B.5 Geometrical Properties of specimens for Phase B

d Sw d

BAI | 39.00 | 36.30 | 15.75 | 50.00 | 200.70 | M20 | HSFG | HSFG

BA2 | 39.15
BA3 | 39.60 | 36.30 | 15.16
BA4 | 38.77 | 36.30 | 15.96 | 50.00

BAS | 39.50 | 36.30 | 15.21 | 50.00 [ 199.50
36.30 | 15.19 | 50.00 [ 200.00 [ M20 | HSFG | HSFG

36.30 | 16.36 | 55.00 [ 201.55 [ M20 | HSFG | HSFG
15.88 | 55.00 | 201.10 | M20 | HSFG | HSFG
55.00 | 201.00 | M20 | HSFG | HSFG
202.20 | M20 | HSFG | HSFG
M20 | HSFG | HSFG
HSFG

36.30 | 15.53 | 50.00 | 200.35 | M20 | HSFG | HSFG
50.00 [ 199.80 [ M20 | HSFG | HSFG
200.65 | M20 | HSFG | HSFG
M20 | HSFG | HSFG

BA6 | 39.52
BAl | 31.85
BA2 | 31.85 | 36.30
BA3 | 31.85 | 36.30 | 16.08
BA4 | 31.85 | 36.30 | 16.71 | 55.00
BAS | 31.85 | 36.30 | 15.88 [ 55.00 | 200.60
31.85 | 36.30 | 15.78 | 5§5.00 | 200.50 | M20 | HSFG
15.34 | 55.00 | 202.00 | M20 | HSFG | HSFG
50.00 [ 201.30 | M20 | HSFG | HSFG
200.70 [ M20 | HSFG | HSFG

BA6
BBl | 31.85 | 36.30
BB2 | 36.85 | 36.30 | 9.71

BBl | 36.85 | 36.30 | 10.01 | 50.00
36.30 | 14.58 | 55.00 [ 202.50 | M20 | HSFG | HSFG

BB2 | 31.85
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Table B.6 Geometrical Properties of specimens for Phase C

® @® b
Flcl ot
@ 11 @ ¥
g b o
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i Le
CAl | 38.82 | 36.30 | 13.69 4922 | 198.45 | M20 [ HSFG HSFG
CA2 | 3835 | 36.30 | 13.86 49.50 | 199.00 | M20 G8.8 HSFG
CA3 | 38.40 | 36.30 | 13.84 49.80 | 199.60 | M20 | HSFG HSFG
CA4 | 38.82 | 34.85 | 14.81 49.87 | 199.33 | M20 G8.8 G 8.8
CAS | 38.79 | 34.85 14.84 | 49.77 | 199.55 | M20 G 8.8 G 8.8
CAl | 29.60 | 36.30 | 14.55 5427 | 198.55 | M20 | HSFG HSFG
CA2 | 29.60 | 36.30 | 14.35 54.10 | 198.70 | M20 G 8.8 HSFG
CA3 | 29.60 | 36.30 | 14.34 5430 | 198.60 | M20 HSFG HSFG
CA4 | 30.17 | 34.85 | 15.26 54.48 | 198.60 [ M20 G 8.8 G 8.8
CAS | 3042 | 34.85 | 1530 54.14 | 198.70 | M20 G 8.8 G 8.8
CBl | 14.83 | 34.85 | 17.99 49.56 | 198.90 | M20 HSFG HSFG
CB2 | 14.50 | 34.85 1829 | 49.67 | 199.70 M20 G 8.8 HSFG
CB3 | 1427 | 34.85 | 1852 49.55 | 199.35 | M20 G8.8 HSFG
CB4 | 1442 | 34.85 18.47 | 50.15 | 200.30 M20 G 8.8 HSFG
CBS | 14.80 | 34.85 1821 | 49.29 | 199.30 M20 | HSFG HSFG
CB1 | 30.59 | 34.85 15.14 | 54.30 | 199.00 M20 | HSFG HSFG
CB2 | 3039 | 34.85 15.10 | 54.21 | 198.70 M20 G 8.8 HSFG
CB3 | 30.32 | 34.85 1530 | 53.96 | 198.50 M20 G838 HSFG
CB4 | 30.86 | 34.85 1470 | 54.25 | 198.70 M20 G8.8 HSFG
CB5 | 30.50 | 34.85 14.93 | 54.15 | 198.40 M20 | HSFG HSFG
CC1 | 40.07 | 34.85 12.96 | 49.77 | 198.95 M20 G 8.8 HSFG
cc2 | 39.80 | 34.85 1335 | 48.10 | 196.60 | M20 G 8.8 HSFG
CC3 | 39.49 | 34.85 13.39 | 49.53 | 199.30 M20 G 8.8 HSFG
CC4 | 39.83 | 34.85 13.30 | 49.79 | 199.30 M20 | HSFG HSFG
CC5 | 39.17 | 34.85 1351 | 49.02 | 198.20 M20 G 8.8 HSFG
ccl | 30.60 | 34.85 14.97 | 53.95 | 198.65 M20 G 8.8 HSFG
cC2 | 3092 | 34.85 15.03 | 54.30 | 198.82 M20 G8.8 HSFG
cC3 | 31.12 | 34.85 14.60 | 54.15 | 198.65 M20 G 8.8 HSFG
CC4 | 30.55 | 34.85 1537 | 53.79 | 198.65 M20 | HSFG HSFG
CC5 | 29.70 | 34.85 15.40 | 54.17 | 198.75 M20 G 8.8 HSFG
CD1 | 65.79 | 34.85 10.59 | 50.58 | 200.90 M20 | G8.8 HSFG
CD2 | 65.03 3485 | 11.08 | 50. 10 | 200.25 | M20 G8.8 HSFG
CD3 | 66.87 | 34.85 10.89 | 50.48 | 200.55 M20 | HSFG HSFG
CD4 | 66.57 | 34.85 11.31 | 50.17 | 200.55 M20 G8.8 HSFG
CD5 | 66.73 34.85 | 11.10 50.46 | 200.70 M20 G8.8 HSFG
CD1 | 30.52 | 34.85 1524 | 54.65 | 198.53 M20 G8.8 HSFG
CcD2 | 30.08 | 34.85 1534 | 53.97 | 198.60 M20 G8.8 HSFG
CD3 | 30.06 | 34.85 1539 | 54.33 | 198.75 M20 | HSFG HSFG
CD4 | 30.46 34.85 | 14.90 53.96 | 198.60 | M20 G8.8 HSFG
CD5 | 30.50 | 34.85 15.02 | 54.54 199.62 | M20 | G388 HSFG
CEl | 45.75 23.35 | 18.94 4836 | 197.20 | MI12 G 8.8 HSFG
CE2 | 45.67 23.35 | 18.96 48.82 | 198.60 | MI12 G 8.8 HSFG
CE3 | 45.55 23.35 | 18.79 28.65 | 198.30 | MI2 HSFG HSFG
CE4 | 45.35 23.35 | 19.09 28.43 | 19745 | MI12 G 8.8 HSFG
CES | 45.72 23.35 | 18.82 49.13 | 198.55 MI12 G8.8 HSFG
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Table B.6 Continue

® || ®
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In k, m _,

~ Le "
CEl 36.20 23.35 20.77 | 54.40 | 198.55 | MI2 G 8.8 HSFG
CE2 | 35.90 23.35 20.96 | 54.21 | 198.50 [ M12 G 8.8 HSFG
CE3 | 3587 | 2335 | 2096 | 5441 [ 199.02 | M12 | HSFG HSFG
CE4 | 36.19 | 23.35 | 20.79 | 54.51 | 198.25 | MI2 G 8.8 HSFG
CES | 35.85 23.35 20.86 | 54.16 | 198.60 [ MI2 G 8.8 HSFG
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Table B.7 Bolt Geometrical Properties for all the specimens

5 I L e
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33.82 | 29.65 | 12.60 | 35.70 | 31.60 18.40 | 36.30 2.55

33.00 | 29.60 | 12.70 | 35.65 | 31.55 18.50 | 36.30 2.50

33.20 | 29.55 | 12.96 | 35.70 | 31.55 18.50 | 36.30 2.45

3320 | 29.80 | 12.80 | 35.80 | 31.55 18.65 | 36.30 2.50

30.10 | 26.80 | 9.35 | 30.30 26.80 | 14.80 | 29.65 2.00

30.15 | 26.70 [ 10.40 | 30.25 26.90 | 14.75 | 29.65 2.00

3020 | 2690 [ 9.95 | 30.30 27.00 | 14.90 | 29.65 1.90

3020 | 27.00 | 10.00 | 30.30 27.10 | 14.75 | 29.65 2.00

3020 | 26.85 [ 10.20 | 30.30 26.95 | 14.85 | 29.65 2.00

3030 | 26.70 | 9.45 | 30.30 26.80 | 14.90 | 29.65 1.98

3030 | 26.70 | 9.95 | 30.30 26.70 | 14.85 | 29.65 2.00

3025 | 27.00 | 9.85 | 30.25 27.00 | 14.85 | 29.65 2.00

35.55 | 31.08 | 12.45 [ 3590 | 3 120 | 18.70 [ 36.30 2.42

35.62 | 31.16 | 12.50 | 36.00 31.65 | 17.40 | 36.30 2.46

3555 | 31.15 | 12.45 | 35.95 31.50 | 17.45 | 36.30 2.40

3120 | 12.50 | 36.10 | 31.70 17.55 | 36.30 2,39

35.68

3560 | 31.20 | 12.25 | 36.00 31.65 | 17.58 | 36.30 2.45
3555 | 31.15 | 12.50 | 36.00 31.66 | 17.60 | 36.30 2.55
35.70 | 31.25 | 12.25 | 36.05 31.60 | 17.80 [ 36.30 200
3565 | 31.05 | 12.40 | 35.90 31.55 | 17.55 | 36.30 2.45

3555 | 31.10 | 12.30 | 36.05 31.40 | 17.85 | 36.30 2.55

32.85 | 29.60 | 12.90 | 35.82 31.40 | 17.90 | 36.30 2.35

35.50 | 31.07 | 12.40 [ 35.85 31.65 | 17.60 | 36.30 2.50

33.05 | 2945 | 12.85 3430 | 29.85 | 15.70 | 34.85 3.13

32.88 | 29.40 | 12.92 3430 | 29.85 | 15.75 | 34.85 3.19

3544 | 31.09 | 12.35 35.70 | 31.40 | 17.80 | 34.85 3.25

32.70 | 29.30 | 12.85 35.70 | 31.30 | 17.78 | 34.85 3.25

32.80 | 29.50 | 13.07 35.65 | 31.20 | 18.02 | 34.85 3.25

32.85 | 29.55 | 12.90 35.65 | 31.20 | 18.00 | 34.85 3.22

35.40 | 31.01 | 12.30 3550 | 31.15 | 18.00 | 34.85 3.25

34.10 | 29.80 | 12.65 3585 | 31.60 | 17.85 | 34.85 3.25

34.00 | 29.75 | 12.65 35.88 | 31.55 | 17.85 | 34.85 3.25
12.65 | 35.85 | 31.55 17.80 | 34.85 3.25

3395 | 29.80
3590 | 31.30 | 12.90 3505 | 31.55 | 17.90 | 34.85 3.25
33.95 | 29.65 | 12.58 36.05 | 31.63 | 17.85 | 34.85 3.20
33.75 | 29.60 | 12.55 3585 | 31.55 | 17.80 34.85 3.23
33.05 | 29.65 | 12.50 35.90 | 31.50 | 17.90 34.85 3.25
36.00 | 31.32 | 13.00 35.80 | 31.40 | 18.10 | 34.85 3.23
33.95 | 29.63 | 12.55 3595 | 31.55 | 17.80 34.85 3.22
33.08 | 29.65 | 1245 3587 | 31.47 | 17.85 | 34.85 3.25
2130 | 18.83 | 7.90 2450 | 21.65 | 11.20 23.35 3.30
23.35 3.40

2143 | 18.80 | 7.95 2465 | 21.75 | 11.15
25.10 | 22.00 829 | 24.70 [ 21.72 11.15 | 23.35 3.35

2125 | 18.65 | 7.85 2435 | 21.65 | 10.98 23.35 3.32

2145 | 18.85 | 7.95 24.68 | 21.73 | 11.20 23.35 339
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Appendix B
B.2  Actual Test Data and Material Properties

Table B.8, shows the test data for Phases A,B and C. It includes the temperatures of
the T-stub specimens and bolts, the maximum force applied, the number of images
taken from the first camera, which is the one used for displacement measurements,
and finally the accuracy of the readings from the image processing technique without
any sub-pixel division.

Table B.9 shows the material properties for the column and end plate T-stub
specimens and for the bolts. These values were taken from the actual coupon tests

performed on each set of T-stub specimens. A private company called Allvac Ltd

performed the coupon tests.
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Table B.8 Test Data
AAl | 570°C NO 68 65 40.15 No readings
5 AA2 | 415°C NO 135 94 40.85 No readings
AA3 | 745°C NO 24 24 37.75 No readings
AA4 | 200°C NO 175 64 39.13 No readings
__ABI1 | Ambient NO 250 52 34.00 No readings
AB2 | 540°C NO 175 28 38.28 No readings
CAB3 | 320°C NO 250 60 35.78 No readings |
AB4 | 660°C NO 87.5 28 37.75 No readings
_AB5 | 460°C NO 245 39 39.25 No readings
__AC1 | Ambient NO 205 53 31.15 No readings
AC2 | 360°C NO 200 45 34.11 No readings
_AC3 | 610°C NO 90 29 35.65 No readings |
" BAl | Ambient NO 440 56 37.82 No readings
L BA2 | 610°C NO 240 26 39.47 123.10
- BA3 | 505°C NO 400 50 38.03 118.86
 BA4 | 715°C NO 120 26 No readings | No readings |
UBAS | 720°C NO 110 27 38.14 119.18
" BA6 | 560°C | 575°C 300 32 36.90 120.24
_BBI | 630°C | 630°C 230 30 37.28 128.46
“BB2 | 730°C [ 705°C 130 19 37.91 130.56
_CAl | 660°C | 630°C 220 25 40.22 No readings _
L CA2 | 670°C | 670°C 150 23 36.28 No readings |
BN 730°C | 725°C 110 21 38.28 No readings
" CA4 | 530°C | 530°C 320 34 37.60 No readings
LCAS | 740°C | 747°C 85 14 36.40 No readings _
_CBI | 650°C | 640°C 160 21 37.39 No readings |
L CB2 | 540°C | 540°C 280 30 38.57 No readings |
BEB3Y| 415°C | 415°C 350 44 36.60 No readings |
'CB4 | 705°C | 705°C 95 20 37.79 No readings
"CBS | 505°C | 510°C 350 35 36.38 No readings _
“CC1 | 620°C | 630°C 230 24 36.12 115.01
CC2 | 700°C | 698°C 125 16 37.44 130.65
ee3 | 505°C | s505°C 430 46 38.15 124.33
1 CC4 | 615°C | 619°C 250 26 39.54 112.80
RECS | 740°C | 746°C 100 25 38.76 116.46
"CD1 | 615°C | 618°C 220 24 36.67 112.86
bep2 | 700°C | 703°C 90 25 34.83 107.68
eD3 | 705°C | 707°C 120 21 35.21 95.81
CP4 | 505°C | 507°C 410 55 35.73 98.05
CD5 | 800°C | 803°C 90 34 No readings | No readings |
‘CEl | 610°C | 614°C 80 14 38.76 115.55
NCE2 | 510°C | 515°C 140 22 34.63 120.61
"CE3 | 505°C | 508°C 160 19 35.48 122.49
"CE4 | 410°C | 414°C 225 29 34.76 118.37
| CES | Ambient | Ambient 300 31 28.27 111,77
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Table B.9 Material Properties

AAl 345 345 209.55 | 209.55 811 886 215
AA2 345 345 209.55 | 209.55 811 886 215
AA3 345 345 209.55 | 209.55 811 886 215
AA4 345 345 209.55 | 209.55 811 886 215
ABI1 345 345 209.55 | 209.55 635 750 205
AB2 345 345 209.55 | 209.55 635 750 205
AB3 345 345 209.55 | 209.55 635 750 205
AB4 345 345 209.55 | 209.55 635 750 205
ABS 345 345 209.55 | 209.55 635 750 205
ACI 345 345 209.55 | 209.55 635 750 205
AC2 345 345 209.55 | 209.55 635 750 205
AC3 345 345 209.55 | 209.55 635 750 205
BA1 365 324 202.10 | 236.20 835 906 201
BA2 365 324 202.10 | 236.20 835 906 201
BA3 365 324 202.10 | 236.20 835 906 201
BA4 365 324 202.10 | 236.20 835 906 201
BAS 365 324 202.10 | 236.20 835 906 201
BA6 365 324 202.10 | 236.20 835 906 201
BB1 324 324 236.20 | 236.20 835 906 201
BB2 324 324 236.20 | 236.20 835 906 201
CAl 304 284 204 192 826 887 208
CA2 304 284 204 192 811 886 215
CA3 304 284 204 192 826 887 208
CA4 304 284 204 192 811 886 215
CAS 304 284 204 192 811 886 215
CBI 285 284 198 192 826 887 208
CB2 285 284 198 192 811 886 215
CB3 285 284 198 192 811 886 215
CB4 285 284 198 192 811 886 215
CB5 285 284 198 192 826 887 208
CC 258 284 201.10 192 811 886 215
CcC2 258 284 201.10 192 811 886 215
CC3 258 284 201.10 192 811 886 215
Cc4 258 284 201.10 192 835 906 201
CCS 258 284 201.10 192 811 886 215
_CDI 288 284 189.30 192 811 886 215
_CD2 288 284 189.30 192 811 886 215
CD3 288 284 189.30 192 835 906 201
CD4 288 284 189.30 192 811 886 215
CD 288 284 189.30 192 811 886 215
CEl 258 284 201.10 192 635 750 205
CE2 258 284 201.10 192 635 750 205
- CE3 258 284 201.10 192 766 869 209.40
CE4 258 284 201.10 192 843 924 207
CES 258 284 201.10 192 843 924 207
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Appendix C

Geometrical, Mechanical Properties and Test Data for the
Column Web specimens

C.1  Geometrical. Mechanical and Experimental Data

The geometrical mechanical properties and experimental data for each column

specimen tested are given below in Figures C.1 and Tables C.1-C.3.

le b N
L
/‘“f
h NN ) L
1' J
v i

Figure C.1 Universal Column Section
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Table C.1 Geometrical Data

Depth | Width | Thickness | Thickness R Ratio for
oot
Column of of of of Radius web Temper
Phase Sections Section | section Web Flange - local ature
h b s t Buckling
mm mm mm mm mm d/is ’C
159.00 | 151.61 6.60 8.85 7.60 19.10 20
160.70 | 151.60 6.35 9.09 7.60 20.05 410
156.90 | 153.75 6.10 9.10 7.60 20.24 500
A A 157.10 | 152.40 6.65 8.95 7.60 18.64 500
UCIS2xI5250 S T 152,05 T 6.60 8.90 7.60 18.96 600
158.55 | 152.01 6.75 9.10 7.60 18.54 610
15990 | 151.60 6.40 9.15 7.60 19.75 710
160.70 | 151.75 6.33 9.01 7.60 20.14 755
203.85 | 203.58 7.22 11.20 10.20 22.30 20
204.03 | 203.54 7.22 11.20 10.20 22.33 280
B 203.95 | 203.39 7.26 11.16 10.20 22.20 400
UC203x203x46 202.20 { 203.4] 7.29 11.23 10.20 21.85 520
203.05 | 203.66 7.27 11.10 10.20 22.07 610
202.75 { 203.50 7.56 11.05 10.20 21.19 670
203.90 | 203.51 7.18 11.12 10.20 2245 765
216.02 | 205.62 9.94 17.36 10.20 16.18 20
C 215.65 | 205.24 9.95 17.46 10.20 16.11 535
UC203x203x71 215.73 | 205.21 10.13 17.41 10.20 15.84 635
215.84 | 204.74 9.86 17.08 10.20 16.35 755
223.70 | 208.47 12.66 19.97 10.20 12.90 20
223.68 | 208.58 12.71 20.02 10.20 12.84 20
D 223.86 | 208.52 12.60 20.03 10.20 12.96 585
UC203x203x86 155344 [ 20852 | 1270 2007 | 1020 | 1282 | 650
223.26 | 208.46 12.63 20.13 10.20 12.87 70S
223.59 | 208.43 12.65 20.02 10.20 12.89 750
1 UC203x203x52 | 210.77 { 206.02 7.65 12.20 10.20 21.69 610
2 UC203x203x60 | 212.30 | 206.15 9.95 13.72 10.20 16.52 20
3 UC203x203x86 | 223.71 | 207.54 12.61 19.55 10.20 13.02 20
4 UC254x254x107 | 267.37 | 260.34 12.87 20.95 12.70 15.54 20
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Table C.2 Mechanical Properties

Web Flange
Column
Phase Sections Yield Ultimate | Young Yield Ultimate | Young
Strength | Strength | Modulus | Strength | Strength | Modulus
N/mm® | Nmm' | kNmm® | Nmm® | N/mm’ | kN/mm’
A UC152x152x30 293 474 233 274 467 227
B UC203x203x46 301 450 234 275 445 230
C UC203x203x71 294 500 230 273 481 220
D UC203x203x86 312 492 225 265 492 220
1 UC203x203x52 365 519 202.10 - - -
2 UC203x203x60 304 527 204 - - -
3 UC203x203x86 285 501 201.10 - - -
4 UC254x254x107 288 488 189.30 - - -
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