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Problem 1:
For the beam and
loading shown, consider | 5
section 1-1 and ‘1
determine (a) the largest
shearing stress in that
section, (b) the shearing

stress at point a. . 192 |
Section 1-1
[+ ® [+ [ [+ X
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Problem 2: 50mm

L

The built-up timber beam is
subjected to a 6kN vertical shear.
Knowing that the longitudinal 150mm
spacing of the nails is 90 mm and
that each nail is 60 mm long, |
determine the shearing force in 50mm
each nails.
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Problem 3: i (- i
The built-up wooden beam shown is subjected to d mm l T w
a vertical shear of 8 kN. Knowing that the nails are 50

spaced longitudinally every 60 mm at A and every
25 mm at B, determine the shearing force in the

nails (a) at A, (b) at B. \ [ \

-

160 mm———+|

Problem 4:
For the beam and 150 kN [ |
loading shown, 1 f E
consider section n-n A 5 100 mm |
and determine (a) the A Ed I
largest shearing stress ‘ :
in that section, (b) the e —ef |-
shearing stress at point A
aand b.
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Problem 5:

The built-up timber beam is subjected to
a vertical shear of 5 kN. Knowing that
the allowable shearing force in the nails
is 300N, determine the largest
permissible spacing (s) of the nails.

Problem 6: 100
Three planks are connected as shown lﬂL1_,|l_ﬂ|
by bolts of 14-mm diameter spaced ; .
every 150 mm along the longitudinal l 100hmm E B
axis of the beam. For a vertical shear of 250 mm
10 kN, determine the average shearing
stress in the bolts. l
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Problem 7: “,“Tmm
A beam consists of three planks connected as |
shown by steel bolts with a longitudinal - 3 — {95 mm
spacing of 225 mm. Knowing that the shear in -1 25mm
the beam is vertical and equal to 6 kN and that lmit
the allowable average shearing stress in each l"'"
bolt is 60 MPa, determine the smallest !
permissible bolt diameter that can be used. . L_,
50 mm 100 mm 50 mm
v I . Problem 8:
w e 1 1 Two 20 x 450mm steel plates are bolted to four
a/e 20 L152 x 152 x 19.0 angles to form a beam with the
20 - — cross section shown. The bolts have a 22mm
‘N ‘ 430 diameter and are spaced longitudinally every
gl & 20 \ 125mm. Knowing that the allowable average
- - [ shearing stress in the bolts is 90MPa, determine
“ b f the largest permissible vertical shear in the
50 beam. (Given: I, = 1896 x 10° mm?)
. Giang vién: L& Thi Thanh Binh 12
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Problem 9.1 Problem 9.2
Problem 9.3
Problem 9:

1, Determine the shear center O of a channel section of uniform thickness,
knowing that b = 100mm, h = 150mm and t = 4mm.

2, Determine the distribution of the shearing stresses caused by a 10kN vertical
shear Q, applied at the shear center O.

3, Determine the maximum shearing stress caused by a 10kN vertical shear Q,
applied at the centroid C of the section.

q..‘ Gidng vién: Lé Thi Thanh Binh 15
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Problem 10: —

A y
A thin-walled beam of uniform 80 ,Ti._m T‘:u\:_
thickness has the cross B H | E ]

section shown. Determine the
dimension b for which the shear B0 mm o0
center O of the cross section is

located at the point indicated.

-

B0 mm
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DI (a) the torque T that would cause the channel
l \E to twist in the same way that it does under the
P = 15kN | load P, (b) the maximum shearing stress in
30 hm the channel caused by the load P.

u Gidng vién: Lé Thi Thanh Binh 16

3 mm
T\B 4 Problem 11:
'\// A steel plate, 160 mm wide and 8 mm thick, is
100 mm (RS bent to form the channel shown. Knowing that
l the vertical load P acts at a point in the
\\ | - i - midplane of the web of the channel, determine

3. UON DAM GOM NHIEU LOP VAT LIEL.  ~"
(BENDING OF BEAMS MADE OF SEVERAL MATERIALS) ~

B ey TR —

o |

¥ Vi ¥ A y
Xac dinh vi tri truc trung hoa X.
(Determine the location of the neutral axis X)

[E.S,'+E,.$,.2=0]| 1/2bx?+n.A.x-nA,d =0 |

Problem 12: . B ]
A steel bar and an aluminum bar are bonded Steel ~J gohg Al o0 Lo
together to form the composite beam shown. M, | Mg ={
The modulus of elasticity for aluminum is 70GPa = -

and for steel is 200 GPa. Knowing that the beam
is bent about a horizontal axis by a couple of

moment M=1500 N.m, determine the maximum = ‘ [ '

stress in (a) the aluminum, (b) the steel. ==y 0 dkin7 o= —1 Dmm
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(BENDING OF BEAMS MADE OF SEVERAL MATERIALS) ~

Problem 13:

The reinforced concrete beam shown is subjected to a
positive bending moment of 175 kN.m. Knowing that the
maodulus of lasticity is 25 GPa for the concrete and 200
GPa for the steel, determine (a) the stress in the steel, (b)
the maximum stress in the concrete.

I

540 mm 25-mm
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ﬂ diameter
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1 . 6l mm

16-mm diameter

100 mm
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180 mim

Problem 14:

A concrete slab is reinforced by 16-mm-diameter
steel rods placed on 180-mm centers as shown.
The modulus of elasticity is 20 GFa for the
concrete and 200 GPa for the steel. Using an
allowable stress of 9 MPa for the concrete and
120 MPa for the steel, determine the largest
bending moment in a portion of slab 1 m wide.

8N
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Problem 15:

The member has a brass core bonded to a
steel casing. If a couple moment of 8 kN mis
applied at its end, determine the maximum
bending stress in the member. E;,= 100GPa,

E..= 200GPa.

BkN-m
(- im -

- 1
20 mm T —-'

100
'
200mm =

200mm 20 mm

100 mm

420 mm
A

300 mm
—M =5 kN-m

420 mm

Problem 16:

A wood beam is reinforced with steel straps
at its top and bottom as shown. Determine
the maximum bending stress developed in

the wood and steel if the beam is subjected to

a bending moment of M = 5 kN.m. Sketch the

stress distribution acting over the cross
section. Take E, = 11GPa, E.;= 200GPa.

Gidng vién: Lé Thi Thanh Binh
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(TORSION OF THIN-WALL BEAM) &

4.2. Tiét dién thanh méng hé:
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hy Goc xoan
(Angle of twist)

Ung suattiép |t
(Shearing stress)
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10 mm

Problem 17:

A torque M; = 5 kN.m is applied to a hollow shaft
having the cross section shown. Neglecting the
effect of stress concentrations, determine the

shearing stress at points (a) and (b). 10 mm |

= |

—=— G mm
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125 mm

& mm
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Problem 18:

Using = = 40 MPa, determine the
largest torque that may be applied to
each of the brass bars and to the
brass tube shown. Note that the two
solid bars have the same
crosssectional area, and that the
square bar and square tube have the
same outside dimensions.

DOm,

Problem 19:

A 4-m-long steel member has a W310x60 cross
section. Knowing that G = 77.2 GPa and that the
allowable shearing stress is 40 MPa, determine (a)
the largest torque M, that can be applied, (b) the
corresponding angle of twist. Refer to Appendix C
for the dimensions of the cross section and neglect
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the effect of stress concentrations.
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