1.060 Engineering Mechanics I1 Spring 2006

Recitation 8 - Problems
April 20th and 21st

Problem 1

Water flows in a long straight channel whose trapezoidal cross section shown in Figure 1.
The horizontal bottom is finished concrete and the sides are weedy. The bottom slope is
So = 0.001. The water depth over the horizontal bottom is 1 m.

a) Determine the discharge, Q.
b) Determine the corresponding mean velocity, V.
c) Determine the Froude number, Fr, of the flow.

d) Is the flow super- or subcritical?
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Figure 1: Trapezoidal channel in Problem 1.

Problem 2

A long glass-walled laboratory flume has a rectangular cross-section of width 1 m, a slope
of Sy = 1074, and it discharges water at a flowrate Q = 0.5 m3/s.

a) Find the critical depth, h..
b) Find the normal depth, h,, corresponding to steady uniform flow.

c) Does the normal depth correspond to super- or subcritical flow?
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Values of the Manning Coefficient, n (Ref 5)

Wetted Perimeter n
Natural Channels
Clean and straight 0.030
Sluggish with deep pools 0.040
Major rivers 0.035
Floodplains
Pasture, Farmland 0.035
Light brush 0.050
Heavy brush 0.075
Trees 0.15
Excavated Earth Channels
Clean 0.022
Gravelly 0.025
Weedy 0.030
Stony, Cobbles 0.035
Artifically lined channels
Glass 0.010
Brass 0.011
Steel, Smooth 0.012
Steel, Painted 0.014
Steel, Riveted 0.015
Cast iron 0.013
Concrete, Finished 0.012
Concrete, Unfinished 0.014
Planed Wood 0.012
Clay tile 0.014
Brickwork 0.015
Asphalt 0.016
Corrugated metal 0.022
Rubble masonry 0.025

Table by MIT OCW.
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Values of (VD) for water at 60° F (velocity, ft/s, diameter.in)
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The Moody chart for pipe friction with smooth and rough walls. This chart is identical to Eq. (6.64) for turbulent flow.

Graph by MIT OCW.
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RECITATION 8 - SOLUTIONS
- FROBLEH -1 X

) —~112m "—;‘5"‘0{6“—-5{
ACC ﬂ‘ewﬂ\@ &W}‘u{, 4&-]1&4’ We (o djq Wwy‘d:
Mreasy Bz o 11122 0550 w2 4, 2 0. (= 0% pa?

“WM Prs1%5m ;FL-OG-M.

Hadiaulie wodics Ry < Biff= 03730, Rig= Auff= dam

flovrngs “%: - 0030, ", = 00(2 (Fnem ng A, Telh (o()

Moaag = @ = ”Wf (Ku)l\(‘ 0557 [og;ls \/_:03051%
B, - [ﬂr)ﬂf_ 15 =L~ f%\/T_ - 150

0
Q 2’(@:* Q))_) = M >
K} L { U‘O& _}l _ 3'74 {,.'6.3
Totd arec: fi= Z(Aif-ﬂlj 232 m* dwcg,t °3 ——~-~———- J
C) HCGA (ﬁr\ﬂ\ ‘ﬂ\ = 0 ?"\ / F'(. V {65 r

M
@a 42+2 {‘fz = \/‘A; Vasos :—-_3

d
) Fo=063<4 = SUBCRITECAL  Flow
- PROBLEH 2 -
—'—_-_"_"--h.,

ﬁ)F'z,-iv%id: )J‘ ((@/U) ((O;?/)

2 029 m



“ Sonie e Jore oo gl willy £20 = Smoshh Tusdoled o
(Mcﬂ we M e ])M%- WaM (M nol HW‘AQ)

DMGU'Wade-‘-(}\ Q= A-V- HV??-EA = 0% A “3\/1—2-—-“1\ 0”

o B ign] Sl by el

142k - o
dsr itourivl: f, = 002 => {—)‘—‘% 0631 = Ay =[o’ész?[uzh””3
£2.n4
S Jn by Ly o, b b 0
014 (2 (3 |4] 5 1€ o h.ys3
%“‘} 0 lo 364/ %1[{)}15]({;{9 ‘32‘!,!326 4 =
E’Ai: = 0363 m , Vy: —-Qé— OS%M/J
i+2133 NS
\/1(11;:\ . Omf(.q”“) 54610525 4= 00129
200 1TERATION: D Atafr9 = Ju_
o s e 4 k)

.59&:( f«\ )u !fj cfwfca«’ w,‘ﬂt ‘ﬂl():‘fuz fSSH = ,ﬂz.:f()??ﬂ
RE, = 0343w, V= 0951 ", Kepe 63010 "‘Wf 00/25

Seo TTEATION : D- 09025 o b’ 11 - 059 = Jl (k41) A(J}
ik =[0319(1+ 2 ]

Sl Ay % stuckon, B L2 (015 b= 00 Do
WJ o@.’«.}th o = 408 m

"—-————-—----—-

H We ‘{‘7”1(00 n@wua (W'Jhol\ ) /Co{ Lnte £y ﬂ&#
o fundidit) wolh 00,0 (fort ‘F:ﬂjioi i yyﬁwd‘f)

q) n*(@”’ﬂ/ﬁ > g5 h 0(")’3F=>£ ommA)

£2h

Sebe fo ! by doctw, itk J;“’)O ol A g0 (e k)
:t& O'a’&&\r\ ‘B\R 1903 m — Pfttha N/WMJM o ;ij (M.

Wz 1030 > A= 029m = SUBCRITICAL FloW

Ys

)






