MAE3315 .
HW # 6. (SOLUTION)

Problem 6.1

The idealized fuselage section as shown in the fignre is subjected to a bending
moment, My of 100 kN-m. The entire fuselage is symmetric with respect to z-axis.
The stringer 1s represented by a solid dots and the fuselage skin is represented a
line between dots. The cross-section of the stringer is shown in the figures. The
position of each stringer is also shown. Determine the bending siress of each

stringer.
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Problem 5.2

Find the shear flows mn the webs of the beam shown 1n the figure. Each of the four
flanges has an area of 1.0 in’. Tind the shear center for the area.
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Solution:

Let’s assume the lower-left stringer (c) is the origin,

Z V.4, _ Gzn)(lm ) 61”)(13” ) =3in

Je Z A, lin® +1lin® +1lin® +1in’

Zz,A, _ (Sin (lm ) (8;‘;1)(11'?12) = 4in

Z 4; lm +1in® +1in® +1in?

- The moment of inertia about the horizontal centroidal axis is,
I, = Z Azl = (lin2 141'11)2 + (1in2 X4in)2 + (lin2 X— 4in)* + (1z'n2 X— 4in)’ = 64in*
The shear flows are obtained by,

v, _16,000/5

) =WF; ab = 64171

(1in* Ydin) = =1,0001b / in

NOTE: The pos1t1ve shear flow is clockwise

200008 Ky 2 i) 4 {tin® Yin)]| = ~2,00005 /i

be 64in*



Or g,, it can also be calculated as follows,

16,0000b

.4
din

o = G —%ch — _1,0000b/in~ [(in? Yan)| = 2,000/ in

Y

~ To calculate ¢_,,

Got =~ 166’29(1% (12 Ytin) + (1im? Yi) + (tin® ) dim)) = ~1,00006 1 im
17
Or,
Gt = o — Ii 0., =-2,0000b/in— 16’292”’ [(1in Y- 4in)}= —1,00015 /i
7 :

¥

The axial loads and shear flows are shown in the fi gure.

T Twovonde 7

The distance “e” to the shear center is found by taking moments about a point below ¢, on
- the juncture of the webs. The shear flow in the nose skin produces a moment equal to the product
of the shear flow and twice the area enclosed by the semicircle. The shear flow in the upper
-horizontal web has a resultant force of 6,000 Ib and a moment arm of 10 in. The short vertical
webs at “a” and “d” each resist forces of 1,000 Ib, with a moment arm of 6 in. The resultant
forces on the other webs pass through the center of moments. Equating the moment of the 16,000
Ib external shearing force to the moment of the shear flows,

16,ooo(e) = (2)(”—5?—](2,000) +(6,000)(10)+2(1,000)6)

e=1432in




Problem 6.3
The beam is subjected to horizontal load, V, pointing to the right.

Find shear flow of each segment 1n the solid C-section (Fig. a) shown below.
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Solution:

First, the location of the centroid is calculated,

_ 2y _(br2)br)+(0)2be)+ (b/2)r) _b
Ve S bt +2bt + bt 4
z =0

c

The moment of inertia is,

A 2
I,=2 ib3r+bt[2J o Looprond 2] |2 e Lo
12 4 12 4 12 6

Assuming that ¢ <<b, and ¢’ = 0

1, ERL)
12

Because symmetry, the shear flow of each section is,



IZ
Where 0, is, O, = A"y for each section.
For Section #1: 0<s<b
s
i

Iz ib3t ib3
12 12
r/(ibii lbz)
4 "\ 4 37,
gl (s=b)— 5 -
By S
12
For Section #2: (0<s<2b
.SI ;
b
0., = st[~ Z:l = ~—tbs
V[ itst
g D2 3% VUM v v v
S 5b 5 15 5b 5,, 5b°



3
G5y = o3 (b=B)=0

3V 517
q’f(s:zb} = "55_2(% - b) = '%y—

For Section #3: 0<s<b

8

s b 1 , 1 .
=§f| ———|=—ts" —th
Qz,3 [2 4] 2 Ay - 4 5

. l 2_1 12 ]. 2 12—‘1 )
Ko, 3, Vy(zf 4tst_3Vy_12Vy(§s —stj 3V,b 12Vy(2s 4bs

B

43 =4,

_ 3 _ 3
Lo b %b% >b 5b 56

3V, b —121@,(152 —lbs) |
_ 2 T4 )
D5 (s=5) = 7 =0




