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Appendix C. Properties of Rolled-Steel Shapes
(SI Units)

S Shapes
(American Standard Shapes)

Axis X-X Axis Y-Y

Area L x ly y
Designationt A, mm? 10°mm* 10° mm?® 10°mm*  10° mm?®
S610 X 180 22900 1320 4240 34.9 341
158 20100 1230 3950 32.5 321
149 19000 995 3260 20.2 215
134 17100 938 3080 19.0 206
119 15200 878 2880 17.9 198

S510 X 143 18200 700 2710 210 228
128 16400 658 2550 19.7 216

112 14200 530 2090 12.6 152

983 12500 495 1950 11.8 145

S460 X 104 13300 385 1685 10.4 127
81.4 10400 333 1460 8.83 113

S380 X 74 9500 201 1060 6.65 90.8
64 8150 185 971 6.15 85.7
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1 s

Area, mm? | y YA, mm?3
20x90 = 1800 90x10°
40% 30 =1200 24x10°

> A =3000 Y yA=114x10°

- 3
v _ > YA _ 114x10 _38mm
A 3000

e = 2T+ Ad?)= 5 (L bh® + Ad?)
= (ﬁ 90x 20° +1800x122 )+ (ﬁBOx 40° +1200x18?)

| =868x10°mm =868x10"m?*
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= (0.022 m
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cB—0038m

M CA _3kNmX0022m O'A:+76.0 Mpa

| 868x102mm*

o =—MCs __ SKN-mx0038m (=737 3pa

| 868x10° mm*

Oop=

/— Center of curvature

« Calculate the curvature
1_M
o El

3KkN-m

= \ L 20.95x10°m*
(165GPa)(868x10" 9 m* p
0=
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SOLUTION:

E.  29x10%psi
Ey 15x10%psi
br =0.4in+1.933x0.75in+0.4in = 2.25in

=1.933

\ni N3
Brass Brass | = ﬁb‘r h3 = %(225 In.)(3 |n)
0din [« L45in—~ | 04in —5.063in?

o = Mc _ (40 klp-ln-)(145|n) _1185ksi
| 5.063In

(0b)max = Om (0b )yax =11.85ksi
(05 )max =Nom =1.933x11.85ksi  |(0g) s = 22.9ksi

All brass

<~ 2.251in. 4»‘
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nA, = 4.95 in?

o, = 1.306 ksi

o, = 18.52 ksi

E.  29x10° psi
Ec 3.6x10° psi

nAy =8.06x 2[%(% in)2 } = 4.95in?

oS e dsulaa | (Sar ahite wdia Cliadia e

=8.06

12x@] _4.95(4-x)=0  x=1.450in

| =1(12in)1.45in)° + (4.95in2X2.55in)2 = 44.4in*

a2l (e Cany ) Sl gla i e
_ Mc;  40kip-inx1.45in
L 444in?
Mc, 40Kip -inx 2.55in
44 4in*

o =1.306Ksi

O¢

—~8.06 o =18.52ksi
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d=0.65in.: p G5 5l 5l il aas o e

. A= nc? = 7(0.25in)?
=0.1963in?

_ P 160Ib
A 0.1963in?
=815psi

00

160 Ib

.‘;J.AAA:. : M/. ‘\_\J-M\AA - ., &l fen @
. . 8475 psi G )‘ ‘5“[) 6L® -

N
P =1601b | =17t =17(0.25)"

] 4
M = Pd = (1601b)(0.6in) _2.068x10-3in4
=104Ib-in '

Mc  (104lb-in)(0.25in)
| 068x10>in?
=8475psi

Om =
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8475 psi

o

815 psi |

GES 5ol an jSha e

O't :O'O +O'm

= 815+8475 ot =9260psi P .3.068x10 3in*
j Yo = —— = (815psi) :
Oc =00 —0n AM 105Ib-in

= 815-8475 o =—1660psi

Yo = 0.0240in
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(1

d =0.038-0.010=0.028m
P =centricload
M = Pd =0.028P =bending moment

(2

P, Mcy_ P - (0.028P)(O;(;22) _ 1377p
3x10 868x10

P (0.028P)0.022) _ g

3x10°  868x107?

(3

o, =+377P=30MPa P=79.6kN

oy =-1559P =-120MPa P =76.9=77kN
P=77.0 kN
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ff=
h:

52 mm

2600 mm

fy = 28 mm
br = 620 mm

L =48 m

kN

— 95—
1 m

!
I == (bph’ =

I=141 % 10" mm*

|
75 (b =t [h = 2P

L
;) Mgy = 1.094 X 10" kNm
h

= 101 MPa
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P=6.2KN,  L=3.2m, d=1.25m,  b=80mm
T=25mm, h=120mm,  h1=90mm
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cy = 76 mm

co=h — ¢ ¢y = 44 mm dist. to C from bottom

1 I
I=—1thi + —bkh — )

12 12

(h — hy) ]2 hi\?

I = 5879395.2 mm*
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Pd (L — d)
Moy = - My = 4.7kN-m

o, = 35.4 MPa
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E. 200 GPa
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M = ‘\-:-~’L’°° |) W [‘M/ é]a.o..o o > )l}'

SyA (0.160 m)(3.2 m X 0.020 m) + 0
YA 32m X 0.020m + 0.470 m X 0.300 m

Y = = 0.050 m

0.020 J . e . L.
L“F‘— 16(0.200 n!ﬂ =32 m—r‘ < ““.—“’L’“ ‘) 0w u5“°-"° c‘:b-"-“ cs**’f-.’.‘ uLM
| i | oS

0.150 m 0.160m [ = $5(0.470)(0.300) + (0.470 < 0.300)(0.050)*
g +-5(3.2)(0.020)° + (3.2 % 0.020)(0.160 — 0.050)*
2.

I 19 x 10°m*

2 o)L LS o pidu aali 5590
] 00U éS‘B ).u LJ""L’

L0l L = Me, (50 X 10° N - m)(0.200 m)

| 2.19 X 10 *m*
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I
c; = 0.120 m

Mec, (50 X 10° N - m)(0.200 m)
0.050 m ca = 0.200 m : 219 % 10—3 1‘1‘[4

Mc, 6 (50 X 10° N - m)(0.120 m)

I 2.19 X 10 m?*

o, = 43.8 MPa
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