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'A weight W = 400 kg falls from a height h= 90 em upon a vertical wooden polee 
m long and 30 em in diameter and fixed at the lower end. Determine the maximum 
compressive stress in the pole, assuming that Ewood = 100 t/cnr'. . .. 

.. 
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A weight W = 200 kg is dropped from a height H on the Steel bar with a circular 
cross section (Diameter = 5 em) and length =1OOcm with a modulus of Elasticity = 
2000 t/cm2. Find the m maximum height (h) so that the total deformation in the bar 
doesn't exceed 0.10 em. 
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Design a simple beam with a rectangular cross section to sustain the impact of a
 
, failing weight from aheight of 50 em on the mid-span of the beam. Use the following .
 
information: . ' .' .
 

- The beam height = 30 em
 
- The span of the beam = 150cm.
 
- The dropped weight = 600<g.
 
- Theflexural strength of the beam material = 2000 kg/cm2
 
• Design factor ofsafety = 2. . '. .
 

- Material modulus of elasticity = 2200 tlcm2
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find t"t
 
c. Calculate the minimum dimensions of e Iquare cross section of 2.0 meter long cantilever 

made of steel grade 40/60 knowing that the steel modulus ofelasticity (E) is 1000 Uem2
• and ;. 

an impact load W::110 ktrthat dropped from a height 100 em on the free end of'theeantllever :' 
to cause the yield stress. Calculate also, the equivalent static load arid the corresponding 
deflection.,~'O'~ s 2) 
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. .' & 
A truck of weight d~~s. is traveling-at a constant speed o(11kmlli-With--'---' 
engine stopped and the rear of the huck is connected to one end of a wire of 
diameter 3 ern and the other end is connected to a pulley. Suddenly, the wire 

.. gets jammed at the pulley and.Jhe truck stopped. Calculate the stress in the 
, wire and irs elongation due to wire jamming. Given that the elastic modulus of 
I' the wire material is 1500 tlc1112, wire length = Ig6 TIl, g=980 CIn I sec2 .' 
. . ' . \)0· 
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·	 Poo
b. /\. huge chandelier ( s~.~) of 16t1J kg weight is hanged to the ceiling using I 

an old wire of current length (while hanging the chandelier) of 300 C1TI. There 
,	 is doubt (~) about the safety of the wire carrying the chandelier; however, it 

is extremely difficult to change the wire due to the relatively heavy weight of 
I the chandelier. Thus it is decided to secure the system through putting two 

wires parallel to the existing one. Due to the difficulty in securing the new two 
wires with the same length as the old one, it is found that these wires should 
be of 304 ern in length. Calculate the required diameter of the new wires and 
the expected elongation at the time of failure of the old wire if the allowable 
stress of the wire material is 1200 kg/cm2 and its elastic modulus is 2000 
t/cn12. 

1 W=IIOD~ 

30 I.f Ctt.. .. 



= p .f.o ~ L =P I~oo A 
A 

,':, p.: J2D~ A 

~L 
:: 

. E A /J,ouo. IDUO ,. A 
"~ .~;tJJ.,J 

;'OM CD (1:!!0 ..
I~oo .. 30'" K

A = 
J..(J()() • IOOf) .. ~ 

22 

~o W (h ~ b) :=!/2 ? b 

"00 (~-I- 0.J82'1) :. Y2- p" (0.J821) 



Determine the number of persons can be carried by an elevator which is lifted by 
one steel cable of 16 mm. diameter and 30 m long. Knowing that the cable-is made of 
steel of grade (28/40) and it has an elastic 'modulus E= 2000 tlcm2 .Consider the 
elevator's dead load is 720 kg, the average person weight = 85 kg and the design 
factor of safety = 2.5. . 

* .GiU&YL, I D=J& m'1 
------~ ~...............

£ == 2000 t/c;..,'I. 

DeaJ.eoaJ. =:tzo 

D: " ...,., 

-
• • t .. .. 

Feo.s = 2.5
 

~. 
• ~ P, = ~ +A~ 

o~ ~ = 1/.2 f f (l6)'l::: 225/.9 I<J 

r Gr,J4~~ 
2 25 I.' .. 30., 100­.... 

_LA 



__ 

... .tOM. ~~ev..Q. "f~':
 
~-----.;= :::. 

w(h + AJ 

o 
'11 w ;. ( D.O + 1,lr) 

,,~ LV= 
.. I 

= -J pa
2 

= .L" 2 2.5/.3 it /,68
2 

1/25.SS I<J­

,. ... 
t/JIJ 

~ W = ':120.,. n 4' 85 

. --e::..-­
. pG1'/.)0 t;\. J).. 

.it H'tINfe&iM$k&W@M·P' AMk""*JIijIW 



"x. O)f. " 

a. Calculate the maximum weight W that can be dropped .from a height of 35 
em on a cantilever beam in the configuration shown next to cause a allowable 
stress 1200 kg/em? knowing that the modulus of elasticity for the material is 
2000 t/cm" and a cross section of beam is available. 
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d)	 A three- point bending test is performed 011 a metall ic beam that is made of steel and has 8' 
span of 150 ern and a rectangular cross section of width of6.0 em and dep th of9.0 em. The 
load is applied at rnid span of the beam. The mid span deflection is 0.20 em of 2.0 ton 
concentrated load . This beam is subjected to impact bending due to dropped weight (w) of . 
10.0 kg from a height of 80 .0 em in the middle of span . Determine the max imum stress due 
to the impact load and also the absorbed energy of beam providing that the stress due to the 
two cases is less than the proportional limit stress of material beam. 
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