CE203-121
Solution of HW # 1

Problem #1:
Given:

The beam shown , 4

p.1/7

Required: o o C

The internal forces at point E, located at 2 m from A |
|

. 0.5m'05m
Solution:

First, we need to calculate the reaction at B. (Why only B?!)
FBD (1) is drawn below.

§ZMA=0 6 kN

(Why XM, not XF, and why point A?!) A v
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= B, = 3 kN (As shown)
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FBD (1)

Now, we make a section through E and take
the right part (Why?!). FBD (2) is drawn.
Note the assumed directions of the internal Ve
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R=(T)=2kN

Note that the equivalent load R was calculated after cutting. (Why?!)

+
——JFE, =0 =|[N; =0

+12E, =02V, —2+3=0>|Vg=—1kN =1kN ||

Do

= —M; —2(§)+3(2)=0

2
= My = 4§ kN. m (as shown)
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FBD (2)

3 kN
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Problem #2:
Given:
The beam shown
3kN 0.8 kN /m 3kN
l By l Y YYVYVY VY VYE
@ (%) e
\ i \
—2m EENETS 2m =TT 2m |
Required:

e The reactions

o The internal forces at the center of the beam

Solution:

To be able to find the reactions, we need to separate the beam at B or E. (Why?!)
Taking AB, FBD (1) is drawn. Note that there’s no moment at B. (Why?!).

;'; 3 kN
+ EMBZO

(Why not taking XF, = 0?!) A 2m 4 _ly_> N
=3(1)-4,(3)=0 T

=

A, =1kN T (as shown)

Ay

FBD (1)

Due to symmetry (in geometry, loads, supports, etc),

E,=A,=1kN 1

Now, we take FBD (2) for the whole beam.

2m

1KN

1 kN
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+
— SSE,=0>C, =0

@ZMDZO

= —1(6) + 3(4) — 2C, + 0.8(4)(1) —3(2) + 1(4) = 0

= (y, = 3.6KkN T (asshown)

By symmetry, D,=C,=36kN T

To determine the internal forces at the beam center, a cut (section) is made through that point, and
FBD (3) (the left part) is drawn.

R=0.8(2) = 1.6 kN

3 kN
U

f i i T 0 i \Y
A n \ 4 v v Vv v v@_%’N
2m 1mo<lm-f<1m->M
1 KN 3.6 kN
FBD (3)

+
— SJYE,=0 =|[N=0

+12E,=0=>1-3-16+3.6—-V=0=>|V=0kN

This is expected, as it is the value of the shear in the middle/center of a “symmetrical beam”. (Why
and how?!)

+§ZM=0

= M —1(5) +3(3) + 1.6(1) — 3.6(1) = 0

[ M= —2kN.m= 2kN.m U]
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Problem #3:
Given:
The figure shown
Dyg =Dcp =20 mm; Dgc =40 mm

20 mm 20 mm
B a
10 kN M
10 kN
—*I:
| _J_b'
10 kN 15 kN
400 mm 400 mm 400 mm
Required:
o in AB, BC, and CD
Solution:
P N
O =—=—
A A

N is the internal normal force, obtained by passing a cut (section) through the part of interest.

A section through each of AB, BC, and CD is made, and the “easier” part (left or right) is taken and
an FBD is drawn, as shown below.

10 kN ———» E—V Nag
A

(N4 may be assumed in the other direction <, i.e, compression.)
+

—JYE, =010+ N,z =0

Nyg = —10kN = 10 kN «<=10kN "C"

LNy —10(10)°
Oaz = (Z)AB T, 207

(045 = —31.83 MPa = 31.83 MPa "C"

*Be careful about the units (N, m, mm, Pa, MPa,....)

10 kN «—

10 kN ————» > Ngc

A 10kN<+—
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+
— >J3F,=0=>10—10—-10+ Npc =0 =

NBC = 10 kN "T"

(N) 10(10)3
Ogc=|—) =i =
B¢ \A)pe ™/, (40)2

|ogc = 7.958 MPa "T"

Nepo ——— 4— 20 kN

+
— SSE, =0 >-20—Ngp =0

NCD = _20 kN = 20 kN "C"

(N —=20(10)°
0= (7),, = Ty 07

[0cp) = —63.66 MPa = 63.66 MPa "C"

(Assumed “T”, may as well be assumed “C”)
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Problem #4:
Given:
The figure shown

Acable =20 mm2

)2 F G
W/ vV— \
Im
H 3 1
Dt I
~1Im 2m—
1.8 m
1 ! 1.
Al 1B

3m i 1m -
500N

Required:
o in the cables.
Solution:
In order to determine the stresses in the cables, we need to find the internal normal forces in these

N
cables as 0 = " where N is the internal force.

FBD (1) is drawn for AB. (Why?!)

Fan Fag
N P
3m I1m—

v
500 N

FBD (1)

+§ My = 0 (Why?!)
= 500(1) — Fuu(4) = 0
= FAH = 125 N "T"
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+1 5E, =0 = 125 — 500 + Fgg = 0

= FBG = 375 N "T"

Now, FBD (2) for DC is drawn.

(Another FBD for both AB and DC can be drawn. Why and how?!)

I:DE FCF

. I,

Im 2m
v

Fua= 125 N (Note direction!)

FBD (2)
+ BZMC =0
= 125(2) — Fpp(3) =0 = Fpz = 83333 N "T"

+T2E, =0 =83.3333-125+ Fcr =0
= Fep = 41.667 N "T"

Ouy = I%H = 12%5 = ||oay = 6.25 MPa "T"

Opc = F;%G = % = |loge = 18.75 MPa "T"
Opp = FZE = 83'23333 = ([opr = 4167 MPa"T"
Ock = % = 41;67 = |logp = 2.083 MPa "T"
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