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Steeal Type
ASTM

Shape Designation F,, ksi F,.. ksi

Wide flangaed beams ASOZr 50—65H G5

Miscellaneous beams A3 36 LE-20

standard beams A3 36 SE-—20

Bearing piles AL 72 Gr. 50 50 G5

Standard channels AZEG 36 H8-80

Miscellaneous channels A3G 36 oE-20
| Angles 1 A36 36 5880
| Ts cut from W-shapes  \z) T ADOZ 50-65 & 65

Ts cut from M-shapes AIE 36 58820
| Ts cut from S-shapes O | A3E 36 5880

Hollow structural sections, rectangular ABDOD Gr. B 46 58

Hollow structural sections, sguare ASO0D Gr. B a6 28

Hollow structural sections, round ASD0 Gr. B 42 58

Fipe AB3 Gr. B 35 &0

Moot Foo spocifiod minimuem yleld stross; F

specifiod mindmmum tensibe strongith

Taee 1.2 Type of Steel Used
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m bo/ S
Sf%g &/00/9@0 :@é Shape Designation
Wide flanged beams W
Miscellaneous beams M
T Standard beams S
Bearing piles HP
standard channgls C
- Miscellaneous channels MC
W-Shapes M-Shapes S-shapes HP-Shapes C-Shapes Angles ]
Tees cut from W-shapes WT
Tees cut from M-shapes MT
Tees cut from S-shapes ST
L T Rectangular hollow structural sections | HSS
square hollow structural sections H55
-Shapes WT-Shapes 5T-Shapes H55-Shapes Pipa Round hollow structural sections HSS
Pipe Pipe
Prepared by Eng.Maged Kamel.




Web | Flange I Distance
Area, Depth, =
Thickness, | ¢, | Width, | Thickness, k Work
Shape A d el { ks | T | able
, o 2 _ b _ fr Kaes | Kacr ; Gage
in.? in. in. in. | m | in in. | in. | in | in | in
W44x335° | 98.5 [44.0 [44 |1.03 |1 | Y2 [159 |16 |[1.77 [1%« [2.56 |2% |1%s [38%) S5V
»x290° | BS.4 [43.6 |43%(0.865) e | 7w [158 157 | 1.58 |1%:s | 2.36 [27s | 174
w262 ¢ ; 7.2 1433 |43 0.785] "YW T !15.3 15| 1.42 |17he | 2.20 [2Va 13s _
w2305l B7.8 [429 |42%|0.710 ”.I’l-ﬁ_ A ISE 158|122 |1 22N iE'.l"lﬁ 1316 .

Tie most commonly used structural shape 15 (he wide-flange or W shape, This is
U £Jet a doubly symmetrical (symmetrical about both the x and y axes) shape consist

| I B Ing of two rectangular-shaped flanges connected by a rectangular web plate, The
frors
¢ J rfm A Mfange faces are essentially parallel with the inner flange distance for most of the
Iy Fittef J Broups, with a constant dimension.f There is some variation due 1o roll wear
To Y0479 4nd other factors, but the distance is held constant within ASTM tolerances,

i : \_h, //Ve} The shape is produced as illustrated in Fig, 1-1. A< dlgs : Value for.

'G5

Ko o/ S Mapr O PrepuedbyBgMagedKamel.  £e, Vol (57,



Sl Units for Structural Steel Design
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1 1bf

r—

EYwiltipily b= ] o obtain:
imnch {irm.) 254 I mikllimeatars (mm)
foot () 305 | millimeters (rmm)
pound-mass (b)) 0. 354 :l Eilograrm (kg
pound-force (Ibf) <} G H reewsrtar () ——9
ksi 5.895 i N S e
Fr-liof 1. 356 1 jowle 1)
— —— — -
1 1bf 1 1b = agn

11b > 9.80665 2 /0.3048 2
11b = 32.174049 It

=2

32.174049 f‘;% https://en.wikipedia.org/wiki/Pound_(force)

11b > 0.45359237 -2 > g,
0.45359237 kg =~ 9.80665 2
4.4482216152605 N
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Ft Table 17- W<] A 44 R 25> |

N ’ (:/’ M/h\/o\/@ WJ( ¢

S| Equivalents of Standard U.S. * = -/ |
Shape Profiles Lo = "W)oo X 29

W-Shapes Ngfw gl //< b i

- f Ok :

Shape | SiEquivalent |  Shape | SI Equivalent ! Equivalent e rh o
in. x Ib/ft mm x kg/m in. x Ib/Mt mm x kg/m Ia.le mm x kg/m 2 :
Wadx335 W1100x499 W36x256 W920x381 W27x539 WB90x802 f
X290 x433 232 X345 %368 X548 -

"7
44 = 4/ a/ﬂ@% y( 25 L}o> /// 750 = //0@
335 UQ = 555)76[))9 ( > ) 4 &8 /(53 //35 A3 — 45%

x390

x343

%210 x3|3 x:m %500
X104 | w7

<5 /4
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i SI EQUIVALENTS OF STANDARD U.S. SHAPE PROFILES 17-3 :
: PART 17 |
I
g
- MISCELLANEOUS DATA AND MATHEMATICAL i
- l
: INFORMATION Table 17-1 .
! S| Equivalents of Standard U.S. :
- §
i Shape Profiles |
i
: ST EQUIVALENTS OF STANDARD U.S. SHAPE PROFILES .................. [7-3 W.Shapes :
: ToE 0oL WP s mmusasemmasmmmmsransay s 173 i
i Table 17-2. M-, S-and HP-Shapes ...........ooovvvvinniiininiinn, 176 Shape | SlEquivalent | Shape | SlEquivaleni | Shape | SIEquivalent :
: The 3 Chammels 1.7 in. x b/t mm x kg/m in. x Ib/ft mm x kg/m in. x I/t mm x kg/m :
! WAL335 | WI00x499 | W3Gx@25 | WO0xI37T | WA0x391 | W760x58 !
i Table I7-4. Angles ..o 178 X290 X433 x853 1289 X357 X531 !
: Table 17-5. W[Shapcs rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr 17-10 %262 x390 %802 %1194 %326 xd84 B
I | %230 X343 X723 1077 %202 x434 l
i Tl 176 M and STShA0S v s s s [7-13 s | Wioonsare «B52 «070 X961 %389 :
' Table 17-7. Rectangular HSS ....ovvvvvvoooeee e, 17-14 500 383 <323 <187 K28 X330 g
i 4% 2 1 314
y - 503 X148 e e <! " '
i dile: Tt aqnare AN iooimia s G R R S [7-18 - " %441 %656 X191 %284 i
i . " " <395 588 xi73 X257 I
i TlE 178, RO HAS SRR o v imemmpenumemmmeommmns 17-20 x397 X591 i
l
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Table 1-3
d : Ny S-Shapes
: Dimensions
Y |.t
bf
Web Flange Distance
Area,| Depth, )
Shape | A | o |Thickmess,| & | Width, | Thickmess, | | . |Workabe
tw 2 by 1y Gage
in.2 in. in. in. in. in. in. in. in.
S2dx12 35.5 (245 | 242 | 0800 Phe| The | BOS| B 109 |1Ve |2 20| 4
106 [31.1 (245 | 24 | 0620 5% | e | 787 | 77 | 109 | 1Vs |2 20| 4
S2h100 (203 (240 | 24 0.745| ¥a ¥y | 725! 7V |0B70]| s 134 20z 4
x40 265 |240 | 24 0625] s Sw | 713 7/ | 0870 e 13 2001 4
w80 235 |240 | 24 05001 2 Yo |700|7 0870 s | 1% 2001 4

1. The flange width of the S shape is less.
2. The inner face of the fange has a slope of approximately 16.7°.
3. The theoretical depth is the same as the nominal depth. An 5510 X 111.6isa

shape of nominal depth 510 mm X 111.6 kg/m (S20 X 73). 72’6/6 | 7-2.
Prepared by EngMaged Kamel.
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1-322 EIRAEMNSTONS AND FROPERTIES

d W B [acgert SIZE
| — Dimensions Zb///ﬂ
v [T T [T | e | e | ] v [ M g s K 1o

MI12.5=<12. 4% 3.683 12.5 (122
AT ES* | F A0 (12.5 120

M1 ZE=<116° |3.47 120 (12 AFT | A | Wa 3.oF IVe O &&5 e LT a 10% e —

0

D155 | Ws | Wi | 350 | 3% | 0211 Aria | s *a 1154 -

o
=TOES 318 1200 12 0160 | ¥s | Va 307 | 3Ve | 210 | Fhe | Bhs *a 10%a -

0

o

o

A55 s Wee | 375 3 [ s s e e Ha 113%a - )

12105y |2os [H2o 12 dag Ve | e | 328 | 20 | ovren | e | ez Ia 11 — ///Q
BT == 285 1D §10 AST | Bhs | Va 2 | 2% | 0208 | We | WNs e B%a — e
=Gy 2.37 Sa5i10 1491 Va | Vs | 2083 | 2%y | OU1E2 | Vs | s *'a B7a —

BT Do 7 55" 222 S oemf 10 0,130 = WVie | 2050 234 o173 e e e Qla — D @/OW / / 0

MBE -5 5% 1.9 aony & n.13as ¥ Ve | 208 P 0.1 B T T Ya 6% —
Py o e .82 S & .12 e Ve | 2228 Pl [ 8 o ETE At s Fla —
LY e I 1.29 (S 5] o114 s LR 1_64 1%r o171 ETET] Afa iy 5 —
3T 1.0 592 5% | 080 | = s =2 D = o124 YVE S5'aE s 514 — % S
MS518.9% | 556 500 5 n.31a Shisl e | S.0D 5 0416 EreT T e 3%m 2349
LT T 1.5 8D 38%a D130 1z IO .80 B O 1ED e Ire Ia 25 — ﬂm % W)
ol R 127 A nl 4 o115 = Vi | 225 25y 0170 e e a 2%a -
s I B 1.1 0 _{slh =1 O.a20 LFET s 2. 75 p o130 We Iz Ia = —
=3.Z 1.0 <1 _ b | 0.920 | Yais s 225 2 0130 WE e ¥a =] — 2?
M3 0 O91a) 34d) 3 0900 | VWas | Wies | 2225 Pl O_1:30 W e a =2 - ; a 5 :-JL / ; e

Prepared by EngMaged Kamel.
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i . ftf. f E ;
: I i TﬂblE 1_5 Table 1-4 :

d
! L , p Dimensions :
V| el Ta Dimensions :
i i B
i " Web Flange Distance I
! Area,| Deolh, o ness,| 1, | Widh, | Thickness, Workable i
: Web Flange Distance Shape | A | d v | 7| by v KR T | gage :
Area, h— e S
! Shape | A ﬂq;lh, Thickness, | £, | Width, Thm " ";: s | Mo n?| i in._|in| in . |in|in |[in| in |
i b2 b ) o HPIBx0d | 602 (183 187|113 [ | e 181 Jigve |13 [t 2% | 1% [13%| 7% ¢
: 7 : : x181 [532(180 |18 |1.00[1 |% [180 18 [100 (1 |2%s | 1" :
i h_| in .|| in .| in | in | in_| in | in xi57' | 462 [177 [17%|0.870| 7 | e [17.9 [17% (0870 | T |2s | 150 "
i C15:50 (147 1150 | 15 (0716 | ¥s [372| 3% (0650 %8 | 1%he | 12% | 2% |117 |144 x135' | 399 (175 [17Y2|0.750| ¥ | % [17.8 \7% (0750 | Y [1%%s| 1%s i
g <0 |18 [150 | 150520 Vo | Vo [352| 3% [0850| % |1 |12%] 2 |195 (4 |uprextas | 541 li6s L6tk 1113 1% | 9s 163 h6t |193 [t |2%s | 1% |11%] s%e i
: %339(100 [150 | 15 |0400] % | %o 340 3% |0650| %o |10 [12%] 2 {13 [144 x162 | 477|163 [16% [1.00 |1 | Yo |16.1 [16% [1.00 |1  |2%s |1V :
x40 | 4171160 (16 |0.875 s | 7 |[16.0 [16 | 0875 | T (2% | 1%

I [CI2G0 | 881120 | 12|0510| Yo | Vo |397| 3V [0501| Yo | 1% | S| 1% 101 (115 viott 358 en Lsvelazsal % | hiss bsw lom o [15he] e g
: 25 | 7340120 [ 12 10387| % | Yo |305(3 (0501 "R | 1% | 9| 1% 100 (115 x101' | 209 155 |15z [0.625| % | %e [15.8 [15% |0625 | s |1"%hs| 1)z :
0 20.7( 608120 | 12 10.282| *e | Yoo | 2943 (0501 " | 1% | O] 1940 | 0.983(115 xﬂ?“-f 25.8 [15.3 | 15% |0.540( % | s {157 15"m| 0.540 | % [1% | 17he i
i i
! I
. Prepared by Eng. Maged Kamel. i



Table 1-6 (continued)
MC-Shapes

Properties

MC18-MC8

Axds X-X

Rl Y-Y

[

S

4

Torsional Properties

J

-

fy

8
in.

in.

: i
in' | in,

|
in,

in,

in,

in, | in.

in,

n,

in!

519
68
21

=

0.69
0.797
0909
0969

675
627
alt
204

750 16.29
696 |6.41
B4.2 |6.95
615 |6.64

MC-Shapes

9.4
873
192
7.

176
163
149
143

528
502
41
4,64

102 |0.862
1.03 |0.858
1.05 | 0,866
107 {0877

107

986
9.4
882

0474
0424
0374
0.349

281
203
145
12

6.56
6.70
b.B/
6.97

0.944
0939
0933
0930

Table 1-7
Angles
Properties
Auis X-X Flexural- Torsional
k| w [Area | ro
Shape (A8 | Fl2 M| d]| G |5
Cin, |t in? it [ ind | i [ i [ nd [ in | ind | in® [
B:Bxi'%h | 1 |569 [168 (981 175 [241 |240 |36 [106 |703 |25 |42
|1 [510 |151 (801 [158 |243 |236 (285 |0844(508 |24 |43
s [ 1% (450 133 (797 (140 (245 |231 |23 |0831(346 |16 4.36
|1 |39 [115 (699 122 |246 [226 |20 |09 04 |4
< |1 |327 | 969 (506 |103 |248 |22 |186 |0606(130 | 616 |4d2|
i | e |206 | 877 542 | 033|249 (219 168 |0548(0961 | 455 [443
wils | 1l IR A T4 (4G R A2k 1940 (9217 11RA1 N AGH | NERA 1M A AR

MC-shapes are miscellaneous channels that cannot be classified as C-shapes. Their designations
follow the same rules as the previous shapes, with a typical shape being an MC6x18. Manual
Table 1-6 lists 40 MC-shapes, and their sizes fall into the same overall range as the C-shapes.




L

Table 1-8 G i
a -
WT-Shapes .
o P S| Equivalents of Standard U.S.
Aol Shape Profiles
WT-Shapes
S e | Ut : ,
Area,| Depth, _ _ " | Work- Shape §1 Equivalent Shape SI Equivalent Shape SI Equivalent
Shape A Thickness, | 4 | ..o | Width, | Thickness, able | In.x I/ mm x kg/m in, x I/t mm x kg/m in. x /M mm x kg/m
w |2 oy U | Ky | kat | Gage | WI22x1675 | WIS50x2005 | WMIB«I28 | WT460x1905 | WI352695 | WInMSk01
x145 x2165 x116 x1725 x184 x274
nt| _in .| in | in?| in. .| in | in | in 131 X195 X105 1565 X168 250
WT22x167.5° (492 (220 (22 [1.03 |1 Y (226 |159 (16 |1.77 |13 |256 (2% | &% x115 x1N5 xa7 x1445 x1535 x2285
x145° (426 218 [21%|0.865| Us | T |189 (158 |15% [158 | 1%e |236 | 2lhe WTS00x441. o B3 X905 2R3
x131° (385 (217 | 21% [0.785] "e| T [17.0 158 |15% |1.42 [ 1% |220 |2% i "’""233?12 m,:;;ls X85 285 12 x1%2
X165 (339 (215 | 21% [0.710) | ¥ [152 |158 |15% [1.22 [ 1% |201 |2 x215.5 21 - Hhis XS b
1985 \295.5 x75 x5 x108.5 ' x161.5
. o X675 x1005 x97 X144 5
A ?’ﬁﬂﬁ X 19.8 18 u structural tee with a nominal depth of 205 mm and
F i K i g el -
mr,.m of 238 kg/m and is obtained by splitting the W410 X 59.5 section (from
W1G % 40)
rreparea by kng.Magea Kamel.




T He d'/Fe/emCm betweer, WT K MT amd ST - Sh@/l/S

WT-Shapes

WT-shapes are tees that have been cut from W-shapes. They are also called split tees because that
1s how they are produced — by splitting a W-shape. These shapes are designated as WT5x56,
where both numbers are one-half of the corresponding numbers of the parent W-shape they were
cut from. Dimensions and properties for WT-shapes are given in Manual Table 1-8.

MT-Shapes and ST-Shapes

MT-shapes and ST-shapes are tees that have been cut from parent M- and S-shapes. The
properties and dimensions for these shapes are found in Manual Tables 1-9 and 1-10.

.‘1 - .
ll/["LlﬂSC I Todk ¥ R "'"TJ'-EFq
L T I —{ Sloping inside
Web Fillet lof flange
X = — r———H—— =
. d XX T
i | il | l fw
k L t 1 r___._._._._r'_— "'-'-'-F" I|.l-_‘_-""i
' Lv ' u k
Py £ % (d) S-shapes | I
® Whupes Ao Shp Forent of ST

%)‘én/’o/ﬁ W T /O('/V@M/L a/’ M7



/ @fpmx)//wﬂf 4

1. AWIT > 11415 a W sechion approximately 27 in deep, weighing 114 Ib/t,

2. An S512 x 35 is an S section 12 in deep, weighing 35 Ib/It.

3. An HPIZ x 74 15 a bearing pile section approximately 12 in deep, weighing
74 IVIL. Bearing piles are made with the regular W rolls, but with thicker webs o
provide better resistance Lo the impact of pile driving. The width and depth ol
these sections are approximately equal, and the flanges and webs have equal or
almost equal thickness,

4, An M8 x 6.51s a miscellaneous section 8 in deep, weighing 6.5 WAL TS one of a
oroup of doubly symmetrical H-shaped members that cannot by dimensions be
classihied as a W, 5, or HP section, as the slope of their inner [langes 1s other than
16213 percent.



Cold Formed JAjﬁw
L L LL

Channel  Stffened  Zee  Stilfened

channel s
FIGURE 1.2 [ L
Cold-formed shapes Hat Sigma  Angle
Prepared by Eng Maged Kamel
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