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The determination of the stresses in noncircular members subjected
to a torsional loading is beyond the scope of this text. However, results

obtained from the mathematical theory of elasticity for straight bars with Table 3.1. Coefficients for
a uniform rectangular cross section are given here for our use.” Denoting Rectangular Bars in Torsion
by L the length of the bar, by a and b, respectively, the wider and narrower
side ol its cross section, and by T the magnitude ol the torque applied to /b G G
the bar (Fig. 3.44), the maximum shearing stress occurs along the center 10 0.208 0.1406
line of the wider face and is equal to 1.2 0.219 0.1661
T 15 0.231 0.1958
Tmax = 13 (3.40) 20 0.246 0.229
fd 25 0.258 0.249
The angle of twist can be expressed as 30 0.267 0.263
1T, 4.0 0.282 0281
b= (3.41) 50 0.291 0.21
2 100 0312 0312 B
Coefficients ¢; and ¢; depend only upon the ratio a/b and are given in @ 0.333 0.333 /e :
Table 3.1 for a number of values of that ratio. Note that Eqgs. (3.40) and @
{3.41) are valid only within the elastic range. ¢
Table 3.1 shows that for a/b = 5, the coefficients ¢) and ¢; are equal. T L
It may be shown that for such values of a/b, we have 9& C ——
Fig. 3.12 Shearing strain deformation. (a) The
=gy = _J:[l 0.6300/a) (for a/b = 5 only) (3.42) J lO G angle of twist &. (b) Undeformed portion of shaft
of radius p. (c) Deformed portion of shaft; angle

of twist ¢ and shearing strain y share the same arc

N T } & f = /ymwx -
g oea’) b | T N Zpam s TR

Q;—---ﬂ_h____ff" ' <~ T
T 7”)‘*’)( ‘——-—' J. Y__. @:Z—m K‘;—K

Fig. 2.44 Shaft with rectangular cross section, [ é b L _— —?a_ Q

. 3 m W
showing the location of maximum shearing stress 4, _ L ‘o w Engon Kamelo G
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where _ _ o 2 _ 7,C,, — a
ry = radhus of gyralion aboul y-axis, in. (mm) S J/ B 427 'p Oh
r = elfective radius of gyration, in (provided in AISC Table |
; S| jx bfz

J = lorsional constant, in® (AISC Table 1-1) C;,/; 4

¢ = LU {or doubly symmeinc [-shapes ‘ 4’ O r

h, = distance between [ange centroids, in (AISC Table 1-1) oo

Tle =\ Ié‘p%]
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ry = radius of gyration aboul y-axis, in. (mm)
r,. — ellective radius of gyration, in (provided in AISC T
J = torsional constant, in* {(AISC Table 1-1)
¢ = LiTor doubly symmelric l-shapes

1 for doubly - symmetric | - shapes

Ih? i
— - |
. = 2vc. for channels
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