CE 371 HOMEWORK 4

1) A plug in the bottom of a pressurized tank @50 kPa
is conical in shape as shown. The air pressure
is 50 kPa and the liquid in the tank has a Air

specific weight of 27 kN/m®. Determine the
magnitude, direction and line of action of the
force exerted on the curved surface of the
cone within the tank due to the 50 kPa
pressure and the liquid.

2) Three gates of negligible weight are used
to hold back water in a channel of width b as
shown in figure. The force of the gate against
the block for gate (b) is R. Determine (in
terms of R) the force against the blocks for
the other two gates.

{a) {b)

3)A cylindrical weir has a diameter of 3 m
and a length of 6 m. Find the magnitude and
direction of the resultant force acting on the
weir from the weir. Yyaeer = 9810 N/m’*

4) Circular-arc Tainter gate ABC

pivots about point O. For the position
shown, determine (a) the hydrostatic force
on the gate (per meter of width into the
paper); and (b) its line of action. Does the
force pass through point O?

Yoater = 9810 N/m?

5) The tank in the figure contains ! 60cm !
benzene and is pressurized to 200 kPa -

(gage) in the air gap. Determine the vertical 30cm | P=200kPa
hydrostatic force on circular-arc section AB == Z B
and its line of action. Benzene
Pbenzene = 881 kg/m3 60cm | ar20°C




6) A dam is to be constructed across a river
using the cross section shown. Assume the
dam width is w = 50 m. For water height H =

2.5 m, calculate the magnitude and the line of

action vertical force of water on the dam
face.

7) The uniform 5-m-long wooden rod in the
figure is tied to the bottom by a string.
Determine (a) the string tension; and (b) the
specific gravity of the wood.

Yw = 9810 N/m’

8) A block of wood (SG = 0.6) floats

in fluid X in the figure such that 75% of

its volume is submerged in fluid X. Estimate
the gage pressure of the air in the tank.

9) A uniform block of steel (SG =

7.85) will “float” at a mercury-water
interface as in the figure. What is the ratio
of the distances a and b for this condition?
SGercury =13.56
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Mercury: 8G = 13,30

1) 127.8 kN directed vertically downward along the cone axis.

2) Fg = 1.17R [for case (a)]; Fg = 0.875R [for case (c)]

3) Fres =369.9 kN; o= 57.5°
4) Fres =179.45kN; o= 10.27° ; yes

5) Fy = 122400 N/m; acting 29.9 cm to the right of A

6) Fy = 1.05x10° N acting 1.61 m from the upstream face of the dam

7) a) 39.4 N ; b) SG=0.64
8) Pair-gage = -3139.2 N/m’
9) 0.834



4_Ql) Fmd the indicated reactlon forces at A and B. The ,

‘»,'Q2) Find the hydrostatrc force F and its pomt of action (CP)

the mdrcated reacuon forces at A and C. Neglect the welght
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9”{2‘1‘7&1& tvpes of water gates 18 shown in the ﬁgure below Assume each gate is’ 1 m wide and the depth of the water is H—4m What

© is‘the resultant force of the water pressure ererted on each g,ate dnd what : rs 1ts line of apphcatmm such that the correct moment - :
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As shown" m%’égure below pressure acts on a suri? ce wlnch 1s made of two seetrons The first section of the - surface AB is-

perpendrcular o the ground Wrth a hei ght of 3.1m while the second sectron BCD is a quarter of a cychnder of radius 2m. T he 1ength

of the surface perpendrcular to the figure's plane is 4m. Determrne the houzontal and the Vertrcal components of the resultant force

aetmg, on BCfoor both srtuatlons given in Frgure (a} and (b)
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Q3) Detemune the horuomal and the vertrcal components of the resultant force actlng on the surfaces ABCDE and ABCDEFG
i shown m ﬁgnre (a) dﬂd (”b) below respeetwelv The wadth of the g,ates is 7n1 ’
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) Q:s) A large condun supported from above conduct ; water and 011 under pressure, as shown in, ﬁgure below It is’ made of two
sermcylrnch‘rcal sectrons bolted together and werghmg 4kN/m each If, inatm length of the condurt 100 bolts clamp the two sectrons
together what is the total force per bolt to hold the secuon together wrth a total force of 6kN between the ﬂanges 10 prevent 1eakage
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