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P1. Determine the forces in members DE, El, FI, and HI of the arched roof truss
below.
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Solution P1. AJ-.:G-)‘-‘-'SO kN, Gy =0
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Solution P1. AJ-.:G-)‘-‘-'SO kW, Gy =0
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Solution P1. AJ=6-3='50 kW, Gy =0

<4 6 i 6 4 i 4 6—><6 4 >
ol |
75 kN kN 75 kN
25 kN D} | 25 kN
C ® ‘o E I 3"
B F i
* it ‘ 3 (unknown§ !
5 R
K H
Ll Uh k”owm | 14
A Dimensions in meters G——
Ay G



Statics (ME 231)

SolutionP1. Z.M == o

By Saeed Lotfan

<4 6 i 6 4 i 4 § =l Aol
wo|
75 kN kN 75 kN
25 kN D) | i
C 2 ® E I 3'\
4
F
§ J ¢ Re A\ F
' | 3 |unknowny!
-y .|.HI ‘- l' -
" v A 14
]
’ o
A Dimensions in freters— = — ..G_ 3
Ay =150k

G:,:"Sbkﬂ



Statics (ME 231) By Saeed Lotfan

Solution P1. ZM F= v/

d= () = 4119

Y(ZMe= Gy(#) = F,_sid (6)

- fag Gsa (14-10t§d) =0 G =i5oky

-~ FHI= 75.94 N \
HT is under Tentiont £
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Solution P1. AJ-.:G-)‘-‘-'SO kN, Gy =0
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Solution P1.
-6 6 —>l<4 >

*(ZME :-FHICOSO'( (‘tq-l'-r—IO'l-Jo() 75 kN
-F, ) - 265(6)+150(Ip) =0

—> F,=I= 205.36 kN

FI 0 uvnde ﬁn]fm{
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Solution P1.
-6 6 4 >
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Solution P1.

Ll =0 To
—75:% cosd — T = Tgp s f
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—_ FEI = 206-4 kN
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P2. The adjusting screw of the special-purpose offset clamp supports a
compression of 500 N. Calculate the shear force V, the tension T, and the
bending moment M at section A of the clamp bar for x = 250 mm. Which of these
three quantities changes with x?
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Solution P2.

400 pam 400 pam

F x 400 = BSoo x 50

F=625pn
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Solution P2.

M
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ZF‘X =0 — T =500 N
Z[’-"y.__o —> —=V—-F=zo0o —» =—F=-626N
ZMy=0 == M_T(lfo) -Vx =0

M =(50%x160 — 62.5% ) N.mnm
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P3. The triangular sign is attached to

the post embedded in the concrete . 2m4
base at B. Calculate the shear force V, L/

the bending moment M, and the |

torsional moment T in the post at B By ~_
during a storm where the wind velocity /

normal to the sign reaches 100 km/h.
The air pressure (called stagnation
pressure) against the vertical surface

corresponding to this velocity is 1.4 2m o
kPa.
/ \
1m < —




Statics (ME 231) By Saeed Lotfan

Solution P3.
Fi ® PA = Lix 1(2)(2)=2-3 kN

ZF3=,° e = V3= 2-8kN

TMg =0 =+ F(L+)tMy=0

M, = — 6.533 KN.m
ZM;“ —= Fw(-%‘-§+-r=o

T =-1.8C6 kNwm

whot if we wart 1o Fal intermdd loo.«\snsg '
e bem on Viz), M(2), T(2) ?
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P4. The 30° cylindrical sector is made of copper and is attached as shown to
the semicylinder made of aluminum. Determine the angle 8 for the equilibrium
position of the cylinder resting on a horizontal surface.

Aluminum
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Solution P4.
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Solution P4.
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P5. The cross section of a fresh-water tank with a slanted bottom is shown. A
rectangular door 1.6 m by 0.8 m (normal to the plane of the figure) in the bottom
of the tank is hinged at A and is opened against the pressure of the water by the
cable under a tension P as shown. Calculate P.

AP
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Solution P5. W,

w=Pb=p,9hb

W)= 1ocoXx OX [.2% 0-3= 9600 Nin

W, = 000X 10X (1.241-63m306)Xx0:3 = | foco
N/m
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Solution P5.

R,= W, (l-6) = 15360 N

R, = (Wz“w\)% = 520 N

*‘LZMA“ ~> K&%‘-)-r R2(2'3-|-6)—-PC’-6('Q.330)=0

P = 12809 N
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P6. The semicylindrical shell of mass m and radius r is rolled through an angle
O by the force P which remains tangent to its periphery at A as shown. If P is
slowly increased, plot the tilt angle 6 as a function of P up to the point of slipping.

Determine the tilt angle Bmax and the corresponding value Pmax for which slipping
occurs. The coefficient of static friction is 0.30
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Solution P6.




Statics (ME 231) By Saeed Lotfan

Solution P6.

Psine.. §r=o

Pceost -mg +N =0

ms? sin® —P(r+ ramby=o
(; 2mg Sin §
NI+ sin B)

F 2.2,n6

"3 77C(+$;:6-)




Statics (ME 231) By Saeed Lotfan

Solution P6.

Fane— F =o

N": "}9‘- 2smboyf
N(l+ Sm@)

Omes = 599 [y =029 "
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P7. A heavy cable with a mass of 12 kg per meter of length passes over the two
fixed pipes 300 m apart on the same level. One end supports a 1600-kg cylinder.
By experiment it is found that a downward force P of 60 kN is required to induce
slipping of the cable over both pipes at a constant rate. Determine the coefficient
of kinetic friction between the cable and the pipes, the maximum tension T in
the cable between the pipes, and the sag h in the cable.

| 300 m |

1600 kg
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Solution P7.

i 300 m *
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Solution P7.

) = T =307
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Solution P7.

1.6(9.81) kW
P Y 6o kN

12-(9.81)(0.I§))

T=Temh B2y 307 =T eab(Z5

—> [,=23-8 kN
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Solution P7.

PY 6o KN

431: siah LI% f,,,,o.-;"i - O=0.631 rad

-p

2= 2.25 rod P = 9—%-5 0-13 0.
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Solution P7.

1.6(9.81) kN
P Y 6o kN

Tb Fl."lo (l*l = ?
T,+Pgh =T

2%.2 + (2(9-81) hx l“c;3 = 20.F -~ h= 53l m



