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&+  The following beam is made of steel and has an I-section as shown in the
- figure. The beam span is 240 cm and its elastic modulus is 1800 t/cm2. The
. beam is subject to a falling weight of 80 kg from a height of 50 cm. It is
required to calculate the stress and deformation of the beam due to this impact
loading. Also, calculate the dynamic factor X, in this case.
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-.p For the same problem if the allowable stress of the beam material is 900 kg/cm?2 and
only this beam is available to resist the impact, the followmg suggestlons are

proposed .
To use a spring at the top of the bcam at the location of the impact to

receive the weight first, calculate the required stiffness of this spring.
" To use two 1dentical spnngs at the supports, calculate the required stiffness

'r? ~ ofeach spring.
\J " 0’ 111 To use both systems together (i.e. 1 and 1i), calculate the required stlffness
of each spring, _

afn, Use anpring at he top af'lfu beam at ‘-,L‘_
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a. Calculate the maximum weight W that can be dropped from a height of 35
~ cm on a cantilever beam in the configuration shown next to cause a allowable
- stress 1200 kg/cm* knowing that the modulus of elasticity for the matenal is

2000 t/cm? and across section of beam is avallable

& S
>~ @alculate the maximum weight W that can be dropped from a helght of 15
on a beam in the configuration shown next to cause a allowable stress 1200
kg/cm? knowing that the modulus of elasticity for the material is 2000 t/cm? and
it is hanged at both ends with two inclined wires of 4 cm diameter as shown and
~ the allowable str&ss in wire 2000 kg/cm>
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Calculate the Pnanmum weight W that can be dropped from
a height of 35/cm on a cantilever beam in the configuration
shown next to cause a allowable stress 1200 kg/cm? knowing
that Fhe modulus of elasticity for the material i is 2000 t/cm’ -
and T c,x;_oss sectlon of beam is available.
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d) A three- point bending test is performed on a metallic beam that is made of steel and hasa

span of 150 cm and a rectangular cross section of width of 6.0 cm and depth of 9.0 cm. . The
load is applied at mid span of the beani. The mid span deflection is 0.20 cm of 2.0 ton
conceritrated load. This beam is subjected to impact bending due to dropped weight (w) of
10.0 kg from a height of 80.0 cm in the middle of span. Determine the maximum 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 proportlonal limit stress of materlal bedm
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.‘ mo that the modulus of elasticity for the material is
sectlon of beam is available,
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W = 4238 kg
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