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The beam is constructed from four boards glued together as shown in
Fig. 7-16a. If it is subjected to a shear of V' = 850 kN, determine the
shear flow at B and C that must be resisted by the glue.

SOLUTION

Section Properties. The neutral axis (centroid) will be located from
the bottom of the beam, Fig. 7-16a. Working in units of meters, we have

SyA _ 2[0.15 m](0.3 m)(0.01 m) + [0.205 m](0.125 m)(0.01 m) + [0.305 m](0-250 m)(0.01 m)

Y= 3a 2(0.3m)(0.01 m) + 0.125 m(0.01 m) + 0.250 m(0.01 m)
= 0.1968 m
The moment of inertia about the neutral axis is thus
I = 2{%(0.01 m)(0.3m)* + (0.01 m)(0.3m)(0.1968 m — 0.150 m)z]
10 mm 1
1r ——250mm ——— 1|¢ + [5(0.125 m)(0.01 m)* + (0.125 m)(0.01 m)(0.205 m — 0.1968 m)z]
B— 1
| I 10 mm + [E(O.ZSO m)(0.01 m)* + (0.250 m)(0.01 m)(0.305 m — 0.1968 m)z]
¢ le—— ,
1 = 87.52(10°) m*
N A
300 mm Since the glue at B and B’ in Fig. 7-16b “holds” the top board to the
v 200 | beam, we have
| | mm -

Il v =esomN || Op = ypAp = [0.305 m — 0.1968 m](0.250 m)(0.01 m)
|

| | = 0271(107%) m?

10 mm— =125 mm—| |—10 mm Likewise, the glue at C and C’ “holds” the inner board to the beam,
@) Fig. 7-16b. and so

X<y

= — = 0.01026(107%) m*

Vs Shear Flow. For B and B’ we have

87.52(107%) m*

And for C and C’,
VQc  850(10%) N(0.01026(107°) m*)
i 87.52(107%) m*

qc =

(b)
Fig. 7-16

of each calculated value of ¢'. Thus,

Oc = VAL = [0.205 m — 0.1968 m](0.125 m)(0.01 m)

. VQp 850(10°) N(0.271(107%) m?)
e — & a5 == E— = 2.63 MN/m

= 0.0996 MN/m

Since two seams are used to secure each board, the glue per meter
length of beam at each seam must be strong enough to resist one-half

gp = 131MN/m  and g = 0.0498 MN/m
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