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5/165 A rectangular block of density p, floats in a liq
of density py. Determine the ratio r = h/c, wh
h is the submerged depth of block. Evaluate »
an oak block floating in fresh water and for g
floating in mercury.
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Ans.r = =r =08
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Problem 5/165

Solution
F8D of lhe rec!an/u[ar block
W:m/: \)7 1{}: \)0,41(/
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ERANY R
The veckumpular block is under [ho achon of
two forcel, itws weight W ard Do busyancy
force 8.

+1 ZF=0: \f; ab)-; —Jj aéc/ =0

@A’ﬁ_c = r=_!~_ =
3 < A

0uK in waber: = 800 -p,g
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Steel in Merary: v= 7830 _ < 0.577
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5/181 The barge crane of rectangular proportions has a
12-ft by 30-ft cross section over its entire length of
80 ft. If the maximum permissible submergence and
list in sea water are represented by the position
shown, determine the corresponding maximum safe
load w which the barge can handle at the 20-ft
extended position of the boom. Also find the total
displacement W in long tons of the unloaded barge
(1 long ton equals 2240 Ib). The distribution of ma-
chinery and ballast places the center of gravity G of
the barge, minus the load w, at the center of the

bl e w = 100,800 Ib, W = 366 long tons

~

Problem 5/181

F8D of barge crme:
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Moment &rm of B Ghod &
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.. Nz 00,745 1b

W= B-w=q2/600- 100, 745
820,835 1)

W= 8208350b. 344 4
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3/211 The figure shows the cross section of a rectangular
gate 4 m high and 6 m long (perpendicular to the ’
paper) which blocks a fresh-water channel. The gate |
has a mass of 8.5 Mg and is hinged about a hori-
zontal axis through C. Compute the vertical force P ‘
exerted by the foundation on the lower edge A of |
the gate. Neglect the mass of the frame to which
the gate is attached. Ans. P = 348 kKN

le—3m ‘—‘l

Problem 5/211

Pressure distrbubion on lhe gafe varies /:'heargl
with dc/:ﬁ and He vesultant 1s K.

W= (500’ by)< (191 7%) > kN |
Area
R (g pessed My asin ) <)
Av7, fresswrc—/_;,fﬂ), ;;x(ll’%)(‘)s';_)
1. 72 KN/m®

2= (H_ 7 k%,)x(ammn s255k1\}([0mm‘1>
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6_ 7 6/7 The light bar is used to support the 50-kg block in its
vertical guides. If the coefficient of static friction is

0.30 at the upper end of the bar and 0.40 at the lower
end of the bar, find the friction force acting at each
end for x = 75 mm. Also find the maximum value of
x for which the bar will not slip.

Ans. Fp = Fg = 1266 N, 50, = 86.2 mm

FBD of uack N

Problem 6/7

. “g’:‘ abhbc'jmbbn, W
s vevheal componsat of
Mt 96"(—@ Q/ Ala(ﬁ on er.
GQiiven: pg = 0.3

/‘A = o4

|
FBD of the l:j/h‘ bar:

A

W= 50x4.8l N
= 490.5N

| Friction an//e cf:z‘u"(}l_s)

PEA, by o ton'(0) 2218
AP b =tan(03)= 167

Since @ < QSAZ¢5, bar does not J/:'/v.

i FazFg = Wihemg= 1266 N

(Cm dinued )

7T —
b To caleulabe x,,, whern bar will not slip

Bar first slps ab B when O= @y =47’
Ay = 300%in 167 )= 56 2mm

= Z’fmu = 86 2mpm (
ngth [ and mass m is placed T

6/13 The uniform pole of le;
6. ’3 / against the supporting surfaces shown. If the coeffi-
cient of static friction is p, = 0.25 at bo't.h A and B,
determine the maximum angle 0 at which the pole ﬂ
can be placed before it begins to slip.
Ans. 8 = 59.9° ‘

Problem 6/13

Note: g .
8D of ¢ ZE-Assume im admg sh
f " Pl i ;af PA £ 3.

/‘5 :0425

From  Sine Law,

SinloS' = §'m © = Sin [75.'9)
1 AC B C
2> AC= fsme BC=Asin(75 -6 )
sin 105’ ssn los’

Zhz0: Ny wsls'—0.25Nysinl5 = 0250520 — (D
sz:D ‘ N,4 sinl5 40.25 /V',,[,,;IS‘-}-IUB —m; :0——)@
((on/fnueol)
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sin 105
i LG
Solving (3), we  obtain

6/29 The movable left-hand jaw of the C-clamp can be slid

along the frame to increase the capacity of the clamp.

To prevent slipping of the jaw on the frame when the

clamp is under load, the dimension x must exceed a

certain minimum value. For given values of g and b

and a static friction coefficient x,, specify this design
minimum value of x to prevent slipping of the jaw.

a — bpg

4,29

Ans. x =

2ps

leasl

Problem 6/29

3 forc-éf

P

e

Theve are on]
ﬂél""/ . Morizondal /;r[p
forces B AR, as  shown.
Since it is a 3force
mewm ber, (ﬁw e%wfihim ,
PR A%, must be concurmal
(Rl_i-b a4 0

D eae—
When the jaw sturbs b slip, ';
<f:/-u"[}‘s> oed oA =2y ‘

R, !xz_ - ?%W
Yespectively .

Fram the geometry of the problem,

a= AB 48 (
= xtang + (114 ) band

dempefs vin Bie jaw stibs fo sl
= Xps + (b )ps

= 2xps +b ps
= 27(.}45 = a-b)as
= [¥ =z a— bps
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