154 STRESSES IN BEAMS [Art. 46|

ILLUSTRATIVE PROBLEM

V-8. The dimensions of a 6-in. 8.2-1b channel section may be taken as shown in
Fig. 177a. The portion of the beam in front of the plane of the paper has heen
removed, and the force action of this removed portion includes a vertical shearing
force of 1,000 Ib acting down on the other portion of the beam behind the plane af
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the paper. Determine the shear flow distribution and plot the same; also defer
mine the shearing forces carried by the web and the two flanges, and locate tha
shear center.

Solution.—The moment of inertia about the neutral axis 1-1 (the horizontal cen
troidal axis) is ? '
(1.92)(6)3/12 — (1.72)(5.32)%/12 = 12.98 in.

The shear flow may be considered as acting along the center line A BCDE of the
flanges and web. (See Fig. 177b.) To get the shear flow at the corner B, o
first calculates @ for AB; Q@ = Aj = (1.82 X 0.34)(2.83) = 1.75. ¢ = VQ/[ &
(1,000)(1.75)/12.98 = 135 Ib per in. At the tip A, the shear flow is zero, Al
other points between A and B, it will be seen that @, and hence ¢, varies linonlly
with the distance from A. TFrom B to C' to D, ¢ varies along a parabolic are ju
shown in Fig. 177b. At C, Q = 1.75 4 (2.83 X 0.2)(2.83/2) = 2.556 and g &
VQ/I = (1,000)(2.55)/12.98 = 196.5 Ib per in. 4

The mean shear flow in the web BCD is 135 4 (24)(196.5 — 135) = 176 I por
in. The shearing force in the web is (176)(5.66) = 997 1b which should agres with
V = 1,000 Ib.

The mean shear flow in each flange is 135/2 = 67.5 Ib per in.; the shearing form
in each flange is (67.5)(1.82) = 122.8 1b.

The force action of the nearer portion of the heam on the hack portion i equivi:
lent to a vertical web force of 1,000 Ib and a couple 122.8 > 5,06 « 604 in, I
(See Fig. 177¢.) A single vertical force of 1,000 1 applied 0.605 in, to leff of (h
web produces the same force action as the web foree and flange couple.  Tha polil
on the neutral axis through which this resultant passes s the degived phenr contor
hence e = 0.605 in.
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PROBLEMS

556. Same as Il Prob. V-8 except the section is a 12-in. 20.7-Ib channel. Total
depth = 12 in.; flange width = 2.94 in.; average flange thickness = 0.50 in.; web
thickness = 0.28 in.; V = 12,830 lb. Answers. geomer = 805 Ib Per in.; Qmax =
1,267 1b per in.; ¢ = 1,012 in.

556. For the section shown in Fig. 178 show that the distance e from the cenfor
of the semi-circular are to the center of twist is ¢ = 8/ to the left. If the vertical
shearing force is assumed to be 1,257 Ib, what is the maximum shearing stress g,,?
Answer.  (Szy)max = 4,000 psi.
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b667. If the vertical shearing force acting on the section shown in g, 170 in
200 1b, construct a diagram showing the shear flow and loeate the center of twint,
Answers. At junctions of flanges and web, ¢ = 40 and 20 1b per in. ;e = 0415 in,
(o left of web center.

b668. If the vertical shearing force acting on the section shown in Ifig. 180 in
1506 Ib, construct a diagram showing the shear flow and locate the center of twinl,
Answers.  qa = 1.6, gz = 6.6, and g¢ = 9.1 1b perin.; e = 0.55 in. to left of conter
ol web,

47. The Spacing of Connections to Resist Horizontal Shear.—In ongi-
neering praetice, beams built up of wood or metal are sometimes used and
(he stresses in them are usually calculated on the agsumption that their
parts are rigidly connected. The computation will then involve (1) the
donigning of the beam as a solid beam; (b) the designing and spacing of (he
olements or eonneetions which unite the parts of the beam. In the first
cime, the formulas for solid beams are used, making an allowance for the
olfoct of holes and slots by the use of reduced soctions,

Lot us consider a very simple cage where two “Cwo-by-four’” wood studs
(netunlly 185 in. thick by 334 in. wide) arve spiked together to make u
bonm o approximately square cross seetion,  “I2-penny” wpiles (0,102
. dinmeter) are used, arvanged in pairs as shown in Fig, 181,




