Introduction

The aim of presenting these tables is to provide the structural engineers with
wide range of information required in designing steel structures. Previously,
a steel designer had to search in many tables, handbooks, manuals, ...etc. to
collect the necessary information needed to complete his/her design.
These tables are divided into nine chapters. Chapter one provides the
geometrical properties of common hot rolled sections which includes the
following:

e Equal and unequal angles: primarily used in trusses for resisting

axial forces.

e Channels (UPN): used as truss members and purlins or side girts.

e [-sections (IPN, IPE, HEA, HEB, HEM):
IPN section is suitable for beam subjected to bending moment about
its major axis.
IPE section used mainly for beams or beam column.
HEA, HEB, and HEM sections are primarily used for members

subjected to bi-moments or for heavy beam-columns.

e T-sections are produced by cutting I-sections into two halves. They

are used as brackets, truss members or light beams.
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Pipes and hollow sections: primarily used as truss members in
welded trusses.
Hollow square and rectangular sections, sometimes used as roof

purlins or light beam-columns.

Flat plates used in connections as head plates, gusset plates or it can

be utilized in composing built-up section.

Rails: used mainly in tracks of moving structures such as crane

bridge.

In unprecedented presentation of section properties in the Egyptian practice,

Chapter two introduces the geometric properties for combined hot rolled

sections and built—up welded sections.

This chapter provides the properties for the following combined sections:

Two equal or unequal angles back to back:
Used mainly as lower or upper chord of trusses, or bracing members.
Two channels back to back:

Used mainly as lower or upper chord in heavy trusses.

Two channels toe to toe:
Used as beam-column especially when the buckling lengths in-plane

and out of plane are nearly equal.
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e [PE and UPN:
This section is used primarily as section for crane girders. The

“UPN” section is provided at the top flange where the lateral shock

of the crane bridge is applied.

e Symmetrical welded I-Section:

This section consists of three parts welded to form symmetrical

I-sections. It is used mainly for beams or beam-columns.

e Unsymmetrical welded I-sections:
This section is formed in away to make the upper flange
approximately twice the lower flange. Thus it is suitable for crane
girders where the lateral shock is applied at the upper flange. The
section might also be used for composite construction when the

upper and lower flanges are switched.

Chapter three introduces the geometrical properties of cold-formed steel
sections, these sections includes:
e Channels (stiffened and unstiffened) and Z sections (with straight
lips and with inclined lips): These sections are used mainly for roof

web members.

purlins and side girts. Sometimes, they can be used in light trusses as f



Chapter four provides the geometrical properties for combined cold-formed
sections. These sections includes:
e Two channels back to back:

Used as lower or upper chord in light trusses or in bracing members.

e Two channels toe to toe:

Used in light beam columns or as eave struts [ bracing system.

Chapter five provides complete information about the size, weight, and grip
length of ordinary and high strength bolts. It also provides the dimension
and weight of washers and nuts used for each type of bolts.

This chapter also includes the dimension and the weight of anchor bolts

with various configurations.

Chapter six provides the geometrical properties of sample of corrugated
sheets whether they are single layer, sandwich panels, or metal decking steel
sheets. In this chapter the allowable spacing between purlins is also

provided based on the strength and serviceability criteria.

Chapter seven includes samples of the wheel loads of crane bridges
covering the following ranges of crane capacities:

e Light cranes with capacity range from 0.5 to 6.3 ton.

e Normal cranes with capacity range from 2.0 to 25 ton.

e Heavy cranes with capacity range from 25 to 63 ton.
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Chapter eight provides the common symbols used in welding constructions.

Chapter nine includes various data covering the following areas:
e Conversion tables used to convert engineering units from imperial to
SI or metric systems and vice versa.
e Dimensions of aircraft with various types to assist in choosing the
configuration of aircraft hangar.

e Geometrical properties of common shapes in engineering practice.
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PIPES D
Pipe Weight Area Dimensions | S ; Surface Area
No. D t U, U,
kg/m’ cm? mm mm cm? cm’® cm | x102 m¥m'| m*t
38 2.59 3.30 38 3 5.00 2.68 1.24 11.94 46.09
3.35 4.27 38 4 6.26 3.29 1.21 11.94 35.64
3.07 3.91 445 3 8.46 3.80 1.47 13.98 45.54
44.5 4.00 5.09 445 4 10.5 4.74 1.44 13.98 34.95
4.87 6.20 445 5 12.3 5.53 1.41 13.98 28.71
4.22 5.37 60 3 21.9 7.29 2.02 18.85 44 .67
60 5.52 7.04 60 4 27.7 9.24 1.99 18.85 34.15
6.78 8.64 60 5 32.9 11.0 1.95 18.85 27.80
4.96 6.31 70 3 355 101 2.37 21.99 44 .34
70 6.51 8.29 70 4 453 13.0 2.34 21.99 33.78
8.01 10.20 70 5 54.2 15.5 2.31 21.99 27.45
9.47 12.10 70 6 62.3 17.8 2.27 21.99 23.22
5.40 6.88 76 3 45.9 121 2.58 23.88 44.21
76 7.10 9.05 76 4 58.5 15.5 2.55 23.88 33.63
8.75 11.20 76 5 70.6 18.6 2.52 23.88 27.29
10.40 13.20 76 6 814 21.4 2.48 23.88 22.96
8.38 10.70 89 4 96.7 21.7 3.01 27.96 33.37
89 10.40 13.20 89 5 117 26.2 2.98 27.96 26.88
12.30 15.60 89 6 135 304 2.94 27.96 22.73
14.20 18.00 89 7 153 34.3 2.91 27.96 19.69
12.70 16.20 108 5 215 39.8 3.65 33.93 26.72
108 15.10 19.20 108 6 251 46.5 3.61 33.93 22.47
17.40 22.20 108 7 285 52.7 3.58 33.93 19.50
19.70 25.10 108 8 316 58.6 3.55 33.93 17.22
16.80 20.10 133 5 412 62.0 4.53 41.78 24.87
133 18.80 23.90 133 6 484 72.7 4.5 41.78 22.23
21.80 27.70 133 7 552 82.9 4.46 41.78 19.17
24.70 31.40 133 8 616 92.6 4.43 41.78 16.92
19.00 24.20 159 5 718 90.3 5.45 49.95 26.29
22.60 28.80 159 6 845 106 5.41 49.95 22.10
159 26.20 33.40 159 7 967 122 5.38 49.95 19.07
29.80 38.00 159 8 1080 136 5.35 49.95 16.76
36.70 46.80 159 10 1300 164 5.28 49.95 13.61
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PIPES
Pipe Weight Area Dimensions I s . Surface Area
No. D t Un U,
kg/m’ cm? mm mm cm? cm’ cm x102m*m'|  m’t
27.8 354 194 6 1570 162 6.65 60.95 21.93
194 32.3 411 194 7 1800 186 6.62 60.95 18.89
36.7 46.7 194 8 2030 209 6.59 60.95 16.63
454 57.8 194 10 2241 253 6.53 60.95 13.43
315 40.2 219 6 2280 208 7.53 68.80 21.84
36.6 46.6 219 7 2620 240 7.50 68.80 18.81
219 41.6 53.0 219 8 2960 270 7.46 68.80 16.54
51.5 65.7 219 10 3590 328 7.40 68.80 13.36
61.3 78.0 219 12 4190 383 7.32 68.80 11.22
411 52.3 245 7 3710 303 8.42 76.97 18.75
46.8 59.6 245 8 4190 342 8.37 76.97 16.45
245 57.9 73.8 245 10 5110 417 8.32 76.97 13.29
68.9 87.8 245 12 5980 488 8.25 76.97 11.17
79.8 102.0 245 14 6800 555 8.17 76.97 9.65
459 58.5 273 7 5180 379 9.40 85.77 18.68
52.5 66.6 273 8 5850 429 9.37 85.77 16.34
273 64.9 82.6 273 10 7150 524 9.30 85.77 13.22
77.2 98.4 273 12 8400 615 9.24 85.77 11.10
894 114.0 273 14 9580 702 9.17 85.77 9.59
62.5 79.7 325 8 10010 616 11.20 102.10 16.34
7.7 99.0 325 10 12290 756 11.10 102.10 13.14
325 92.7 118.0 325 12 14470 891 11.10 102.10 11.01
107.0 137.0 325 14 16570 1020 11.00 102.10 9.54
122.0 155.0 325 16 18590 1140 10.90 102.10 8.37
71.0 90.5 368 8 14660 797 12.70 115.61 16.27
88.3 112.0 368 10 18030 980 12.70 115.61 13.09
368 105.0 134.0 368 12 21290 1160 12.60 115.61 11.01
122.0 156.0 368 14 24430 1330 12.50 115.61 9.48
139.0 177.0 368 16 27460 1490 12.50 115.61 8.32
172.0 219.0 368 20 33210 1800 12.30 115.61 6.72
100.5 128.0 419 10 26880 1283 14.50 131.63 13.10
419 120.1 153.0 419 12 31800 1518 14.40 131.63 10.96
159.4 203.0 419 16 41190 1970 14.30 131.63 8.26
197.0 251.0 419 20 50020 2390 14.10 131.63 6.68
529 115.0 147.0 529 9 49710 1879 18.40 166.19 14.45
128.0 163.0 529 10 54920 2077 18.40 166.19 12.99
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HOLLOW RECTANGULAR SECTION

Dimensions

Axis X-X

Axis Y-Y

Surface Area

h b | Weight| Area I S, T I, S, 3 J Uy U,

mm | mm | mm | kg/m cm’ cm* cm® cm cm’ cm® cm cm® | x102m*m'] m’t
50 30 2.6 3.03 3.86 12.4 4.96 1.79 5.5 3.6 1.19 12.1 15.40 50.80
3.2 3.66 4.66 14.5 5.82 177 6.3 4.2 1.16 14.2 15.30 41.80

60 40 3.2 4.66 5.94 28.3 9.44 2.18 14.8 7.4 1.58 30.8 19.30 41.40
4.0 5.71 7.28 33.6 11.2 2.15 17.3 8.7 1.54 36.6 19.10 33.40

80 40 3.2 5.67 7.22 58.1 14.5 2.84 19.1 9.6 1.63 46.1 23.30 41.10
4.0 6.97 8.88 69.6 17.4 2.80 22.6 11.3 1.59 55.1 23.10 33.10

20 50 3.6 7.46 9.50 99.6 22.2 3.24 39.1 15.6 2.03 89.3 27.20 36.50
5.0 1 10.13 | 12.90 130 28.9 3.18 50.0 20.0 1.97 116 26.90 26.60

3.2 7.17 9.14 117 23.5 3.58 39.1 15.6 2.07 93 29.30 40.80

50 4.0 8.87 11.30 142 28.4 3.55 46.7 18.7 2.03 113 29.10 32.80

5.0 ] 1091 | 13.90 170 34.0 3.50 55.1 22.0 1.99 135 28.90 26.50

100 6.3 | 1342 | 17.10 202 40.5 3.44 64.2 25.7 1.94 160 28.60 21.30
3.6 8.56 10.90 147 29.3 3.66 65.4 21.8 2.45 142 31.20 36.30

60 5.0 ]| 11.70 | 14.90 192 38.5 3.60 84.7 28.2 2.39 187 30.90 26.40

6.3 | 1444 | 18.40 230 46.0 3.54 99.9 33.3 2.33 224 30.60 21.30

3.6 9.73 12.40 230 38.3 4.31 76.9 25.6 2.49 183 35.20 36.20

60 5.0 ]| 13.27 | 16.90 304 50.7 4.24 99.9 33.3 2.43 242 34.90 26.20

6.0 | 1641 | 20.90 366 61.0 4.18 118 39.4 2.38 290 34.60 21.10

120 5.0 | 1484 | 18.90 370 61.7 4.43 195 48.8 3.21 401 38.90 26.30
80 6.3 | 18.37 | 23.40 447 74.6 437 234 58.4 3.16 486 38.60 21.00

8.0 | 2284 | 29.10 537 89.5 4.29 278 69.4 3.09 586 38.30 16.70

10.0 | 27.87 | 35.50 628 105 4.20 320 80.0 3.00 688 37.90 13.60

5.0 | 18.76 | 23.90 747 99.5 5.59 396 791 4.07 806 48.90 26.10

150 | 100 6.3 | 2331 | 29.70 910 121 5.53 479 95.9 4.02 985 48.60 20.90
8.0 | 2912 | 37.10 1106 147 5.46 577 115 3.94 1202 48.30 16.60

10.0 | 35.72 | 45.50 1312 175 5.37 678 136 3.86 1431 47.90 13.40

5.0 | 17.98 | 22.90 753 94.1 5.74 251 62.8 3.31 599 46.90 26.10

160 80 6.3 | 22.30 | 28.50 917 115 5.68 302 75.6 3.26 729 46.60 20.90
8.0 | 27.87 | 35.50 1113 139 5.60 361 90.2 3.19 882 46.30 16.60

10.0 | 34.15 [ 43.50 1318 165 5.50 419 105 3.10 1041 45.90 13.40

5.0 | 2269 | 28.90 1509 151 7.23 509 102 4.20 1202 58.90 25.90

6.3 | 2826 | 36.00 1851 185 7.7 618 124 4.14 1473 58.60 20.70

200 | 100 8.0 | 3540 | 45.10 2269 227 7.09 747 149 4.07 1802 58.30 16.50
10.0 | 43.57 | 55.50 2718 272 7.00 881 176 3.98 2154 57.90 13.30
12.5 | 53.38 | 68.00 3218 322 6.88 1022 204 3.88 2541 57.30 10.70

16.0 | 66.33 | 84.50 3808 381 6.71 1175 235 3.73 2988 56.60 8.52
6.3 | 38.15 | 48.60 4178 334 9.27 1886 252 6.23 4049 78.60 20.60
8.0 | 47.96 | 61.10 5167 416 9.19 2317 309 6.16 5014 78.30 16.30
250 [ 150 | 10.0 | 59.27 | 75.50 6259 501 9.10 2784 371 6.07 6082 77.90 13.10
12.5 | 73.01 | 93.00 7518 601 8.99 3310 441 5.97 7317 77.30 10.60
16.0 | 91.85 | 117.00 ] 9089 727 8.83 3943 526 5.82 8863 76.60 8.37
6.3 | 48.04 | 61.20 7880 525 11.30 4216 422 8.30 8468 98.60 20.50
8.0 | 6052 | 77.10 9898 653 11.30 5219 522 8.23 10550 98.30 16.20
300 | 200 [ 10.0 | 7497 | 9550 | 11940 796 11.20 6331 633 8.14 12890 97.90 13.10
12.5 | 92.63 | 118.00 | 14460 964 11.10 7619 762 8.04 15650 97.30 10.50
16.0 | 116.97 | 149.00 ] 17700 1180 10.90 9239 924 7.89 19220 96.60 8.26
10.0 | 91.06 | 116.00 | 24140 1207 14.50 8138 814 8.39 19240 118.00 13.00
400 | 200 [ 12.5 | 112.26 | 143.00 | 29410 1471 14.30 9820 982 8.29 23410 117.00 10.40
16.0 | 142.09 | 181.00 | 36300 1815 14.20 | 11950 1195 8.14 28840 117.00 8.24
10.0 | 106.76 | 136.00 | 37180 1653 16.60 ]| 14900 1192 10.50 ] 33250 138.00 13.00
450 | 250 [ 12.5 | 131.88 | 168.00 | 45470 2021 16.50 | 18100 1448 10.40 | 40670 137.00 10.40
16.0 | 167.21 | 213.00 | 56420 2508 16.30 1 22250 1780 10.20 1 50480 137.00 8.20
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Plain Circular Washer

WASHERS FOR ORDINARY BOLTS

Nominal mio | m12 | m1e | m20 | m24a | m27 | m30
Bolt Size
d, mm 11 14 18 22 26 30 33
D mm 21 24 30 37 44 50 56
S, mm 8 8 8 8 8 8 8
b
Bevelled Square Washers 0 = E
For Channel Sections 5 d
|
Nominal Mio | mi2 | m1e | m20 | m24 | w27 |
Bolt Size
d, mm 11 14 18 22 26 30
b mm 22 30 36 44 56 56 - :
c mm 2 2.5 3 35 4 4
e mm 3.8 4.9 5.9 7 8.5 8.5
T mm 2.9 37 445 | 525 | 625 | 625 ‘
b
|
Bevelled Square Washers o = 4
[ Cé"
For IPN Sections d:
|
Nominal Mio | mi2 | m1e | m20 | m24 | w27 |
Bolt Size
d, mm 11 14 18 22 26 30
b mm 22 30 36 44 56 56 i i
c mm 1.5 2 2.5 3 3 3
e mm 46 6.2 75 9.2 108 | 108
T mm 3 41 5 6.1 6.9 6.9 |
|
\
58 M.Korashy
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ACCESSORIES*

60

250
20

i
| 2
S

: ‘ 150 200
50 150

OUTSIDE GUTTER SECTION INSIDE GUTTER SECTION

25

2
— 2 { 5%
i % ﬁ

= 29
B } s
| vh 8
2 —
— 100 400 100
\ 170
EAVE GUTTER VALLEY GUTTER
276

3
S A 2
L350 250 L 50
g
CAP FLASHING PEAK CAP SHEET
150 3050
2 9 %
N &\ /\ /3
40
- 1 ‘ 410 ‘
Q|
o EXPANSION JOINT TRIM
250
EAVE &PEAK FASCIA

*Indicated dimensions may be altered to fit project requirements
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ACCESSORIES*
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b

P .
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AN

—
(o)
0

ﬁw
Ve) _
N
120 50 __40_

89 i
CORNER TRIM CORNER TRIM
“LT 9
—
12
o
on )%{
[

& 40

FRAMED OPENING TRIM DRIP TRIM

&
110

150

] p> 80
Z % DOWN SPOUT

OASIS EAVE TRIM

*Indicated dimensions may be altered to fit project requirements
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LIGHT CAPACITY

SINGLE GIRDER

200 mm Span S 200 mm
7
I
‘ ==
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N n ] [ *
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cee ||| = I
= e ) ‘ n N
‘ )
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HE- FHEHH
W W
i W
Wheel loads in kg
Capacity | Wheel Span in Meters
ton Load 6 8 10 12 14 16 18 20
05 max. 650 750 800 850 900 950 1050 1150
) min. 350 350 400 450 500 550 700 750
0.8 max. 800 850 900 950 1000 1050 1200 1200
) min. 350 400 400 450 500 550 700 750
1.0 max. 950 1000 1050 1150 1200 1250 1400 1500
) min. 350 400 450 500 550 600 750 800
1.6 max. 1200 1250 1300 1400 1450 1500 1650 1700
) min. 400 400 450 500 550 600 800 850
20 max. 1500 1600 1650 1750 1850 1900 2050 2150
) min. 450 450 500 550 600 650 850 950
3.2 max. 2200 2300 2400 2500 2600 2700 2800 2900
) min. 600 600 650 700 800 900 1000 1100
4.0 max. 2450 2550 2650 2800 2850 2900 3100 3200
) min. 600 600 600 650 800 900 1000 1150
5.0 max. 3000 3150 3300 3400 3500 3550 3750 3900
) min. 750 750 750 750 850 950 1100 1300
6.3 max. 3600 3800 3900 4000 4100 4350 4400 4500
) min. 800 800 850 900 1000 1100 1300 1500
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Dimensions

LIGHT CAPACITY
SINGLE GIRDER

Capacity Hpnax, |S (up to) g a, a,

ton m m mm mm mm
15.2 850 600 525

17.0 950 600 600

0.5 7.0 18.5 950 600 600
20.0 1050 775 775

14.3 850 600 525

0.8 7.0 17.0 950 600 600
20.0 1050 775 775

13.0 850 600 525

16.0 950 600 600

1.0 7.0 19.0 1050 775 775
20.0 1150 1000 1000

11.8 825 600 525

15.0 925 600 600

1.6 3.5 17.0 1025 775 775
20.0 1125 1000 1000

11.8 1000 650 600

1.6 7.0 17.0 1100 650 600
20.0 1200 800 800

12.0 1300 1000 1000

13.8 825 600 525

20 3.5 18.0 925 600 600
20.0 1025 775 775

12.0 1125 1000 1000

13.8 1000 650 600

20 7.0 18.0 1100 650 600
20.0 1200 800 800

10.7 1300 1000 1000

13.6 1000 650 600

3.2 3.5 16.4 1100 650 600
20.0 1200 800 800

9.7 1300 1000 1000

12.5 1200 850 700

3.2 7.0 14.4 1300 850 700
20.0 1400 850 800

9.7 1500 1050 1050

12.5 1000 650 600

4.0 3.5 14.4 1100 650 600
20.0 1200 800 800

9.4 1300 1000 1000

12.0 1200 850 700

4.0 7.0 14.8 1300 850 700
18.0 1400 850 800

20.0 1500 1050 1050

8.3 1375 900 800

10.9 1475 900 800

5.0 8.0 13.8 1575 900 850
17.0 1675 1050 1050

20.0 1775 1250 1250

8.3 1150 850 700

10.9 1250 850 700

6.3 3.5 13.8 1350 850 800
17.0 1450 1000 1000

20.0 1550 1200 1200

8.3 1375 900 800

10.9 1475 900 800

6.3 8.0 13.8 1575 900 850
17.0 1675 1050 1050

20.0 1775 1250 1250
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DOUBLE GIRDER

NORMAL CAPACITY

b Span S b
o
x P
o sy
W 2 )
E 4__ al\‘B a> _7%
i i i
= [} . — = ‘
| S |
A - e -
l i L
i "
Wheel loads in kg
Capacity | Wheel Span in Meters
ton Load 6 8 10 12 14 16 18 20 22 24 26 28 30
2.0 max. | 1450 [ 1550 | 1600 | 1750 | 1900 [ 2000 | 2150 | 2250 | 2950 | 3050 | 3350 | 3600 | 3900
) min. 450 500 500 600 750 800 950 1050 | 1700 [ 1850 | 2100 | 2400 | 2300
3.2 max. | 2050 [ 2200 | 2300 | 2400 | 2550 | 2650 | 2850 | 3100 | 3600 | 3900 | 4150 | 4300 | 4600
) min. 550 550 550 650 750 850 1000 [ 1250 | 1750 | 2000 | 2250 [ 2400 | 2700
4.0 max. | 2450 [ 2550 | 2700 | 2800 | 3000 [ 3150 | 3350 | 3550 | 4050 | 4300 | 4600 | 4850 | 5150
) min. 600 600 650 650 800 900 1100 [ 1300 | 1750 | 2000 | 2250 [ 2550 | 2800
5.0 max. | 2900 [ 3100 | 3250 | 3400 | 3550 | 3750 | 3950 | 4150 | 4650 | 4850 | 5200 | 5400 | 5750
) min. 650 650 700 750 850 1000 | 1200 [ 1350 | 1850 | 2000 [ 2400 | 2550 | 2900
6.3 max. | 3550 [ 3750 | 3900 | 4100 | 4250 | 4450 | 4700 | 4900 | 5350 | 5600 | 5900 | 6150 | 6450
) min. 750 700 750 850 950 1100 | 1300 [ 1500 | 1900 | 2150 [ 2400 | 2650 | 2900
8.0 max. | 4600 | 4850 | 5050 [ 5250 | 5450 | 5700 | 6050 | 6300 | 6550 | 6800 [ 7100 [ 7500 | 7800
) min. 950 900 950 1000 | 1150 [ 1300 | 1650 | 1800 | 2000 | 2250 | 2550 | 2900 [ 3200
10.0 max. | 5550 | 5850 | 6100 [ 6300 | 6600 | 6850 | 7150 | 7450 | 7650 | 7950 [ 8350 | 8650 | 8950
) min. | 1100 | 1050 | 1050 | 1150 | 1350 | 1500 [ 1750 [ 2000 | 2150 | 2400 | 2750 | 3050 | 3350
12.5 max. | 6500 | 6900 | 7200 [ 7500 [ 7800 | 8100 | 8400 | 8650 | 9000 | 9300 | 9700 [ 10100 | 10550
) min. | 1500 | 1400 | 1350 | 1450 | 1600 | 1750 [ 1950 [ 2150 | 2450 | 2700 | 3000 | 3400 | 3850
16.0 max. | 8350 | 8800 | 9200 [ 9700 | 9900 | 10350 | 10600 | 11000 | 11300 | 11700 { 12150 | 12600 | 13000
) min. | 1850 | 1600 | 1600 | 1800 | 1900 | 2050 [ 2250 [ 2550 | 2750 | 3100 | 3500 | 3900 | 4250
20.0 max. | 10300 | 10850 | 11300 [ 11700 [ 12000 | 12350 | 12750 | 13150 | 13550 | 14100 | 14400 | 15250 | 1550
) min. | 2350 | 2100 | 2050 | 2050 | 2150 | 2300 [ 2550 [ 2850 | 3200 | 3650 | 3900 | 4650 | 4950
25.0 max. | 11900 | 12900 | 13600 | 14150 | 14600 | 15150 | 15550 | 16000 | 16550 | 16950
) min. | 3950 | 3350 | 3050 | 2950 | 2950 | 3100 [ 3250 [ 3500 | 3900 | 4150
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NORMAL CAPACITY

DOUBLE GIRDER

Dimensions
Capacity Hmax, | S (up to) g a4 a, e L d, t X b
ton m m mm mm mm mm mm mm mm mm mm
2 0 750 750 2000 2470 250 7000 920 200
a5 20 50 900 750 3150 3620 250 1400 920 200
: 25 -50 1100 750 4000 4560 400 2240 1040 200
20 30 -50 1100 750 4560 5210 400 2800 1040 200
. 12 150 750 750 2000 2470 250 7000 990 200
. 20 150 900 750 3150 3620 250 1400 990 200
25 50 1100 750 4000 4560 400 2240 1100 200
30 50 1100 750 4560 5210 400 2800 1100 200
2 750 750 750 2000 2470 250 7000 590 200
a5 20 150 900 750 3150 3620 250 1400 990 200
: 25 50 1100 750 4000 4560 400 2240 1100 200
3.2 30 50 1100 750 4560 5210 400 2800 1100 200
. 12 300 750 750 2000 2470 250 7000 1055 200
. 20 300 900 750 3150 3620 250 1400 1055 200
25 200 1100 750 4000 4560 400 2240 1065 200
30 200 1100 750 4560 5210 400 2800 1065 200
2 750 750 750 2000 2470 250 7000 990 200
a5 20 150 900 750 3150 3620 250 1400 990 200
: 25 50 1100 750 4000 4560 400 2240 1100 200
30 50 1100 750 4560 5210 400 2800 1100 200
4.0 12 300 750 750 2000 2470 250 7000 1055 200
; 20 300 900 750 3150 3620 250 1400 1055 200
25 200 1100 750 4000 4560 400 2240 1065 200
30 200 1100 750 4560 5210 400 2800 1065 200
2 350 750 750 2000 2470 250 7000 7115 200
16 350 750 750 2500 2970 250 1400 1115 200
5.0 8 20 350 900 750 3150 3620 250 1400 1115 200
25 300 1100 750 4000 4560 400 2240 1225 200
30 300 1100 750 4560 5210 400 2800 1225 200
2 200 750 750 2000 2470 250 7000 7050 200
16 200 750 750 2500 2970 250 1400 1050 200
35 20 200 900 750 3150 3620 250 1400 1050 200
25 100 1100 750 4000 4560 400 2240 1160 200
6.3 30 100 1100 750 4560 5210 400 2800 1160 200
: 12 300 750 750 2000 2470 250 7000 1115 200
16 300 750 750 2500 2970 250 1400 1115 200
8 20 300 900 750 3150 3620 250 1400 1115 200
25 200 1100 750 4000 4560 400 2240 1225 200
30 200 1100 750 4560 5210 400 2800 1225 200
76 700 750 750 2500 3150 400 7400 7165 200
25 20 100 900 750 3150 3800 400 1400 1165 200
: 25 100 1100 750 4000 4650 400 2240 1165 200
8.0 30 100 1100 750 4560 5210 400 2800 1165 200
. 16 450 750 750 2500 3150 400 1400 1355 200
12 20 450 900 750 3150 3800 400 1400 1355 200
25 450 1100 750 4000 4650 400 2240 1355 200
30 450 1100 750 4560 5210 400 2800 1355 200
76 200 750 750 2500 3150 200 7400 7225 200
4 20 200 900 750 3150 3800 400 1400 1225 200
25 200 1100 750 4000 4650 400 2240 1225 200
10.0 30 200 1100 750 4560 5210 400 2800 1225 200
. 16 450 750 750 2500 3150 400 1400 1355 200
12 20 450 900 750 3150 3800 400 1400 1355 200
25 450 1100 750 4000 4650 400 2240 1355 200
30 450 1100 750 4560 5210 400 2800 1355 200
T4 =150 500 900 2500 3150 200 7400 7385 200
4 20 -150 900 900 3150 3800 400 1400 1385 200
25 -150 1000 900 4000 4650 400 2240 1385 200
12.5 30 -250 1100 900 4560 5350 500 2800 1485 200
. 14 50 900 900 2500 3150 400 1400 1500 200
5 20 50 900 900 3150 3800 400 1400 1500 200
25 50 1000 900 4000 4650 400 2240 1500 200
30 -50 1100 900 4560 5350 500 2800 1600 250
1 50 500 900 2500 3150 400 7400 7470 200
16.0 6 25 -50 900 900 4000 4790 500 2240 1600 250
30 -50 900 900 4560 5350 500 2800 1600 250
20.0 5 25 50 900 900 2000 4790 500 2240 7600 250
- 30 -50 900 900 4560 5350 500 2800 1600 250
25.0 5 20 700 1350 1350 2000 4790 500 2240 1850 250
: 25 100 1350 1350 4000 4790 500 2240 1850 250

negative (g) dimensions = hook above crane rail
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HEAVY CAPACITY
DOUBLE GIRDER

300 Span S 300
7
AN > -
s i : ] s
| %
“ /% 5 <
N S
ai | § * i a2 %
: —
1450 1400
1400 1650
ya\
% 3 %E
| 7‘ @ H11
|
! uEE .
| i |
i - - - - - - e - - - - - - *T =8| 4
‘ e ‘
‘ T
o | ‘ [ ] 1 e
Wheel loads in ka
Capacity | Wheel Span in Meters
ton Load 6 8 10 12 14 16 18 20 22 24 26 28 30
25 max. | 13100 | 14300 | 15100 | 15800 | 16500 | 17100 | 17500 | 18200 | 1900 | 19900 | 21100 | 21800 | 22500
min. 4900 | 4200 | 3800 | 3600 | 3600 [ 3700 [ 3500 | 4000 [ 4300 | 4900 | 5800 [ 6300 | 6800
32 max. | 15700 | 17100 | 18100 | 19000 | 19700 | 20400 | 21000 | 21700 | 22600 | 23700 | 24600 | 25300 | 26300
min. 5800 | 4800 | 4400 | 4200 | 4100 | 4100 | 4200 | 4500 | 5000 | 5700 | 6200 | 6600 | 7400
40 max. | 18600 | 20300 | 21500 | 22600 | 23400 | 24400 | 25200 | 26100 | 27000 | 27900 | 28900 | 29700 | 30600
min. 7200 | 5900 | 5200 | 4900 | 4800 | 4900 | 5100 | 5500 | 5900 | 6400 | 6900 | 7400 | 8100
50 max. | 23300 | 25500 | 27000 | 28300 | 29400 | 30400 | 31700 | 32400 | 33400 | 34300 | 35100 | 35900 | 37200
min. 9000 | 7200 | 6400 | 5900 | 5800 | 5800 | 6300 | 6600 | 6800 | 7200 | 7500 | 8000 | 9000
63 max. | 28100 | 30900 | 32800 | 34300 | 35500 | 37000 | 38000 | 39000 | 40000 | 41000 | 42000 | 42900 | 44000
min 10700 | 8700 [ 7700 [ 7100 [ 6900 [ 7100 [ 7200 [ 7700 [ 7800 [ 8200 [ 8600 [ 9200 | 10000
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HEAVY CAPACITY
DOUBLE GIRDER

Dimensions
Capacity Hmax. | S (up to) g €4 L d, t X
ton m m mm mm mm mm mm mm
10 25 530 3950 5280 630 1800 2480
15 25 530 4500 5830 630 2800 2480
25 20 25 530 4850 6180 630 3150 2480
10 30 530 4500 5830 630 1800 2480
15 30 530 5500 6830 630 2800 2480
20 30 530 5850 7180 630 3150 2480
10 22 530 3500 4830 630 1800 2480
15 22 530 4500 5830 630 2800 2480
20 22 530 4850 6180 630 3150 2480
10 24 530 3950 5280 630 1800 2480
32 15 24 530 4500 5830 630 2800 2480
20 24 530 4850 6180 630 3150 2480
10 30 530 4500 5830 630 1800 2480
15 30 530 5500 6830 630 2800 2480
20 30 530 5850 7180 630 3150 2480
10 23 530 3500 4830 630 1800 2480
15 23 530 4500 5830 630 2800 2480
20 23 530 4850 6180 630 3150 2480
10 24 530 4500 5830 630 1800 2480
40 15 24 530 5500 6830 630 2800 2480
20 24 530 5850 7180 630 3150 2480
10 30 530 4500 5830 630 1800 2560
15 30 530 5500 6830 630 2800 2560
20 30 530 5850 7180 630 3150 2560
10 13 770 3500 4830 630 1800 2480
15 13 770 4500 5830 630 2800 2480
20 13 770 4850 6180 630 3150 2480
10 19 770 3500 4830 630 1800 2480
50 15 19 770 4500 5830 630 2800 2480
20 19 770 4850 6180 630 3150 2480
10 30 770 4500 5830 630 1800 2480
15 30 770 5500 6830 630 2800 2480
20 30 770 5850 7180 630 3150 2480
10 8 770 3500 4830 630 1800 2480
15 8 770 4500 5830 630 2800 2480
20 8 770 4850 6180 630 3150 2480
10 14 770 3500 4830 630 1800 2480
15 14 770 4500 5830 630 2800 2480
63 20 14 770 4850 6180 630 3150 2480
10 19 770 4500 5830 630 1800 2480
15 19 770 5500 6830 630 2800 2480
20 19 770 5850 7180 630 3150 2480
10 30 690 4700 6150 710 1800 2560
15 30 690 5700 7150 710 2800 2560
20 30 690 6050 7500 710 3150 2560
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BASIC WELD SYMBUOLS

oL LG GROOVE OR BUTT
BACK |FILLET| OR
FLARE
SQUARE BEVEL FLARE V
SLUT v V . BEVEL
P _/ || _\ Y4
SUPPLEMENTARY WELD SUMBIOLS
WELD ALL| XFIELD CONTOUR
ARLUUND WELD FLUSH | CONVEX
ﬁ. . S~
OR
NOTE

Size , weld symbol, lenghth of weld and spacing must be read in that order from left to right along the referance line,

Neither orientation of referance line nor location of the arrow alter this rule.

The perpendicular leg of _V\ 7\ , _\

)

_\ weld symbols must ke at left.

Size and spacing of fillet welds must be shown on both the Arrow Side and the other Side symbol,

Symbol opplied between abrupt changes

87
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WELDING SYMBOLS

DOUBLE—FILLET SYMBOL

SIZE(LENGTH OF _.m3|/.w
SPECIFICATION PROCESS- 8
OR OTHER REFERENCE

LENGTH—OMISSON

300 INDICATES THAT WELD
EXTENDS BETWEEN ABRUPT
CHAGES IN DIRECTION
OR AS DIMENSIONED

SQUARE—GROVE WELDING SYMBOL

/ 8,
\— ROOT OPENNING

OMISSION OF SIZE
INDICATES COMPLETE JOINT
PENETRATION

CHAIN—INTERMITTENT—FILLET WELDING SYMBOL

SIZE(LENGTH OF _.m0v|/m

\l_.mzm._.: OF INCREMENTS

0—150—PITCH (DISTANCE BETWEEN
015 CENTRES OF INCRMENTS)

SINGLE-V_GROOVE WELDING SYMBOL

SIZE (DEPTH OF CHAMFERING)

OMISSION INDICATES

DEPTH OF CHAMFERING

EQUAL TO THICKNESS ——=12
OF MEMBER

60" «——
ROOT OPENING CROOVE. ANGLE

STAGGERED INTERMMTENT—FILLET WELDING SYMBOL

\l LENGTH OF INCREMENTS

SIZE(LENGTH OF LEG)

SINGLE-V _GROOVE WELDING SYMBOL INDICATING ROOT PENETRATION

/—— GROOVE ANGLE
DEPTH SIZE OF o0’ ROOT OPENING
N2 80—200—PITCH (DISTANCE BETWEEN PENTRATION — /
g 12 B0—200 CENTRES OF INCRMENTS) o(12
EFFECTIVE THROAT
BEAD WELD SYMBOL INDICATING BEAD TYPE BACK WELD DOUBLE—BEVEL GROOVE WELDING SYMBOL
ARROW POINTS TOWARD
OMISSION OF SIZE MEMBER TO BE CHAMFERED
DIMENSION INDICATES 50"
A TOTAL DEPTH OF 25
ANY APPLICABLE SINGLE PENTRATION EQUAL ROOT OPENING
GROOVE WELD SYMBOL TO THICKNESS OF MEMBER /' 40 GROOVE ANGLE

DUAL BEAD WELD SYMBOL INDICATING BUILT—UP SURFACE

SIZE (HEIGHT OF DEPOSIT)
OMISSION INDICATES

NO SPECIFIC HEIGHT
DESIRED

ORIENTATION,
LOCATIONAND ALL
DIMENSIONS OTHER
THAN SIZE ARE SHOWN
ON THE DRAWING.

N\

SEAM_WELDING SYMBOL

PLUG WELDING SYMBOL

DEPTH OF FILLING
OMISSIONINDICATES
FILLING IS COMPLETE

INCLUDED ANGLE
OF COUNTERSINK

45

150~——PITCH (DISTANCE BETWEEN CENTERS OF WELDS)
CEHTERS OF WELD

\lo,_n

SIZE (DIA. OF HOLE ATROOT)

LENGTH OF WELDS OR INCREMENTS
OMISSION INDICATES THAT WELD
EXTENDS BETWEEN ABRUPT

CHANGES IN DIRECTION
qulnnm._om AS DIMENSIONED

SIZE (WIDTH OF WELD
MIN. ACCEPTABLE
SHEAR RESISTANCE
MAY BE USED INSTEAI

PITH_(DISTANCE BETWEEN
CENTERS OF INCREMENTS)

SLOT WELDING SYMBOL

ORIENTATION,
LOCATION AND ALL
DEPTH OF FILLING

DIMENSIONS OTHER
OMISSION INDICATES THAN SIZE ARE SHOWN
FILLING IS COMPLETE [8]

ON THE DRAWING
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WELDING

SYMBOLS

MELT-THROUGH SYMBOL

ANY APPLICABLE WELD SYMBOL

—

._:._:._<

MELT THROUGH SYMBOL /

IS NOT DIMENSIONED
(EXCEPT HEIGHT)

N

WELDING SYMBOLS FOR COMBINED WELDS

BN 0(4)
N 0(10

FLUSH CONTOUR SYMBOL

FLUSH CONTOUR SYMBOL
INDICATES FACE OF WELD

TO BE MADE FLUSH.WHEN
USED WITHOUT A FINISH
SYMBOL.INDICATES WELD
WITHOUT SUBSEQUENT
FINISHING

>l

r’d

G=—— FINISH SYMBOL(USER’' S STANDARD) INDICATES

METHOD OF OBTAINING SPECIFIED CONTOUR
BUT NOT DEGREE OF FINISH

JOINT WITH BACKING
TYPE OF BACKING
(SEE LETTER DESIGNATIONS BELOW)

SEE NOTE

NOTE : DIMENSIONS OF BAKING AS SPECIFED

FIELD WELD SYMBOL

FIELD WELD SYMBOL INDICATES THAT WELD IS
TO BE MADE AT A PLACE OTHER THAN OF INTIAL CONSTRUCTION

N

COMPLETE PENETRATION

INDICATES COMPLETE PENETRATION
REGARDLESS OF TYPE OF WELD
OR JOINT PREPARATION

JOINT WITH SPACER

TYPE OF SPACER
(1) SPACER DIMENSIONS
Q)

LETTER DESIGNATIONS

S— STEEL OR OTHER MATERIAL AS SPECIFIED

CP SR— SAME AS (S) BUT REMOVE AFTER WELDING
T-TAPE
F—FLUX
JOINT PREPARATION
SUPPLEMENTARY SYMBOLS
_umm1>m>ﬁ._._oz AFTER
FITTING (AND WELDINGON"ARROW SIDE”
CONTOUR \ IFCALLED FOR IN THE WELDING PROCEDURE)
WELD —ALL |  FIELD MELT BACKING,
AROUND WELD THROUGH |  spACER FLUSH CONVEX CONGAVE A
PREPARATION PRIOR TO FITTING
— P S
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AIRCRAFT HANGERS

\\\ \ ;..\\\
H ]‘___QF __i—' ouuﬁ ‘——‘-.A. &% —-_xx‘—_"--_
"ﬁ\:f\"" .—‘@u'"..... l.J I“_\\
g —K
P L .
Dimensions
TYPE OF AIRCRAFT L w H
(m) (m) (m)
BOING 727-200 46.680 32.920 8.660
BOING 737-500 29.790 28.890 8.660
BOEING 747-400 COMBI 68.600 64.940 19.580
BOEING 757-200 47.320 38.049 13.564
BOEING 767-300 54.940 47 574 15.849
AIRBUS A340-200 59.422 58.640 16.918
AIRBUS A340-300 63.658 60.304 16.828
McDONNELL-DOUGLAS DC-8-70 57.125 45.237 12.929
McDONNELL-DOUGLAS DC-9-80 45.020 32.850 9.200
McDONNELL-DOUGLAS DC-10 55.499 50.934 17.704
FASLCON 900 19.550 19.330 7.550
LOCKHEAD C-5A GALAXY 75.540 67.882 19.850
LOCKHEAD C-130 HERCULES 29.794 40.411 11.659
LOCKHEAD -141 STRLIFTER 51.178 48.743 11.976
LOCKHEAD L-1011 54178 47.346 16.866
CONCORDE 62.103 25.552 11.405
91
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Common Conversion Factors

Item Imperial or Metric to SI SI to Imperial or Metric

Length 1 ft. =0.3048 m Im =328 ft.

1 in. =25.4 mm 1 mm =0.039%4 in.

1 in. =2.54 cm 1 in. = 0.3937 cm

1 yd. =0.914m Im =1.09 yd.

1 mile = 1.609344 km 1 km =0.622 mi.
Area 1 acre =0.404685 6 ha 1 ha =2.471 acres

1ft2 =0.09290304 m* 1 m’ =10.764 ft.

1in? = 645.16 mm’ I mm> =1.55x107in’

1 in? =6.4516 cm’ lem* =0.155in’

1 mi. =2.589 988 km’ 1km*  =0.3861 mi.

1yd? =0.836127 m’ 1 m? =1.20yd.?
Volume lin’ =16387.064mm.’ Imm’ =0.061x10"in.’

lin’ =16.387064 cm’ lem* =0.0611n’

1ft? =28.316 85m.” 1dm®  =0.0353 ft.’

1yd? =0.764 555m. 1m’ =1.308 yd.}
Mass 11b. =0.45359237 kg 1 kg =2.201b.

1 ton =0.90718474 Mg 1 Mg =1.10 ton =2200 Ib.
Mass per unit Length 1 Ib./in. =17.858 kg/m 1 kg/m =0.0561b./in.

11b./ ft. =1.48816 kg/m 1kg/m =0.672 Ib./ft.

1 1b./yd. =0.496055 kg/m 1kg/m =2.016Ib./yd.
Mass per unit Area 1 1b./ ft.2 = 4.88243 kg/m* 1 kg/m* =0.2051 Ib./ft.?

1 1b./ ft.2 =4.88243 x10™kg/em® | 1 kg/em® = 2051 Ib./ft.2

1 oz./ft.2 =305.152 g/m* 1 gm? =3.277X107 oz./ft?

1 1b./in. =703.0696 kg/m’ 1 kg/m* =1.42X 107 Ib./in.
Mass per unit volume

1 1b./ft? =16.01846 kg/m’ 1kg/m® =62.4X10" Ib./ft

11b./in.? =27.67990 Mg/m’ 1 Mg/m® =0.0361 Ib./in.
Force 1 kg force =9.80665 N IN =0.1019716 kg force

1 Kip =4.448222 kN 1 kN =0.225 Kip

1 pound force =4.448222 N IN =0.225 pound force
Torque or Moment of Force 1 pound-force foot =1.355818 N.m IN.m  =0.737562 pound-force foot

1 pound-force inch =0.112985 N.m I N.m  =8.850732 pound-force inch
Pressure or Stress 1 psf =47.88026 pa 1 pa =0.0209 psf

1 psi =6.894757 kpa 1 kpa =0.145 psi

1 ksi =6.894757 Mpa 1 Mpa =0.145 ksi

1 kg/em? =0.0980665 Mpa 1Mpa =10.19 kg/em®

1 t/em® =98.0665 Mpa 1Mpa =0.01019 t/cm’
Moment of inertia
a) second Moment of lin* =416231.4 mm* lmm* =24x10"°in*

lin* =41.62314 cm’ lem* =0.024 in*

Area 1in. =16387.064 mm’ lem*  =0.024 int
b) section Modulus 1in? = 16.387064 cm’ Imm’  =0.061x107in.}
lem* =0.061 in’
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PROPERTIES OF GEOMETRIC SECTIONS

AND STRUCTURAL SHAPES

93

b
RECTANGLE

TRIANGLE
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_d(b+b) b1
2

. _d@b+b)
3(b+b)

I:d%b+4Mq+hﬁ

36(b +b,)

g d’(B” +4bb, + b)) — —
12(2b +b,)

d

4 b 1 abb, 4 b
" 6@+Q)J( o)

A

b
TRAPEZOID

CIRCLE
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Ao m(d*-d})
4
d
c=—
2
I r(d*-d})
64
g r(d*-d})
32d
Jd’+d;
r=—
4
A= 7Dt = 27Rt
c=R
I=rnD%/8
S =7xD"1/8
r:D/\/g

HOLLOW CIRCLE
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h=d+2t
b, =a+2b
A =bt

A=2(4,+4,) 1 A [~ |

b
lo=20 4w -a’]

SXX :lex/h
VXX = V[XX/A

1,=21,+ %bﬁ +24,(x+a/2) | |

1
I

S, =21, /b, if b, <b, b a <
S, =21, /b ifb, 2 b, -
ryy = V ]yy/A
h=d+2t

bl
A, =bt - -
A=2(4, +4,) - a -

I =21, +b—1(h3 ~d%)

e — ‘

12 \
SXX = 2])[)[ /h K \
rXX = VIXX/A A2

o | =
1,=21+ %bﬁ +24,(a/2 - x)’
Syy=21yy/b1 ifa <b, \ U
Syy = 2]”, /a ifa>b, :‘DA ,,,,,,,,,, = !
X 1

ryy:\/Iyy/A A

Note: Elements of the shape, which are shown in dotted outline, are continuous and if
disconnected the variable defining their size should be set equal to zero.
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h=d-2t

A4, =bt
A, =wh
A=2(4, + 4,)

QX=T%&Kd3—h3)+2AJﬁ}

S.XX =21xx/d
rXX = VIXX/A
c=a—-2w

1
1W=IE&A@2+hm3—&ﬁ
S}’y = 2])’)’ /b

Ty = VIyy/A

h=d-2t
A, = bt
A, = ht
A=24,+34,

S.=21./d
rxx = \}IXX/A
1
1, ==Pap’ + 4 + 2’ -0 -201)
Syy = 2Iyy/b

r)’y = VI)/)//A

Note: Elements of the shape, which are shown in dotted outline, are continuous and if

<=
Az
| |
b
- Y t_ -
} \
‘ I
=
X — . X o
Ao t
)
A v 5 i

disconnected the variable defining their size should be set equal to zero.
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A, =bt

A =(d —w—20)w/2 d
A, =24, +w o A
A=44,+24, + 4, s It A t
E=d-2¢ L |
1
=1 =—ib(d’ —E’)+wE’ +2th> + Ew’ —w* S|©
y 12{( ) w. w W} 7_A3 1

]X
S, =S8, =21/d

rx=ry:,/[x/A ] ]

A%
h=d-2w
A, = ht b
A= 4, + 4, ? L
>
Ixx=21yc+$A2h2+2Al(d/2—x)2 *7‘* [ \ !
SXX = 21xx/d A2 Al
rxx: ]XX/A ‘a t
1 Al
I =21 +—At*
»w xc 12 2 *
S =21 /b el a
w yy/

rYYZVIYY/A B

Note: Elements of the shape, which are shown in dotted outline, are continuous and if
disconnected the variable defining their size should be set equal to zero.
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A, = bt

br
Y
1 3 3 r - 1
I =21, +Eb[(d+2t) —d’] ‘
S, =21 /(d+2t) - o Al,:,x
rxx = V IXX /A
1 1
1, =21,+ EA2t2 + 5Alx2 LT¥ —
S, =2I,/(x+b,) if (x+b,)>b ; Y -
S, =2I,/b if (x+b,)<b | b

Vyy = VIYJ’/A

b
do =d+2t b
A, =bt . |
A =24 +4,)+ 4, ——— ——
Al Al
I, :21x1+1y2+%(d03—d3) —L J
Sxx :21xx/d0 = '-8
[ | A2 |
rxx = IXX/A
I, :Ix2+21Y1+%b12 +A1b12/2 I:FL 7777777 I:/';I -
S, =2I./b ifb>b, be A3 -
S, =2I,/b, if b <b,
r}’)/ :Iy}’/A

Note: Elements of the shape, which are shown in dotted outline, are continuous and if

disconnected the variable defining their size should be set equal to zero.
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h:d+%(bl+wl)
A+ w, /2)+ A,d 2
1 A + 4, | |

v, =h-y, ]

Wi

b

A=A, + 4, A
I,.=1,+1,+A4(y,-b/2) ( -
le :Ixx/yl

SXZZIxx/yZ NA — — B —

Y2

r.=A1,./4 A
I,=1,+1, =

S, =21,/b L

r}’y = VI))’/A

A=A +4, b

y2

d,=d+w |
Ad/2+A(d, —x < —————
y1= I Ac(O ) \( Y

Vv, =dy =y, N.A:
Ixx :le +ch +A1(y1 _d/2)2+Ac(y2_x)2

le :Ixx/yl
SxZ :Ixx/yz

ro =+1./4 L

I,=1,+1, [ |

Y1

do

S, =21,1b

Ty :\/Iyy/A

Note: Elements of the shape, which are shown in dotted outline, are continuous and if
disconnected the variable defining their size should be set equal to zero.
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