1. Determine the force on the support for the 90° elbow shown in Figure 1. The elbow

weighs 400 Ibs. — /

a. the pressure head at section (2) is closest to: {Answer 36, 38, 40, {@ft

b. the force on the support is (express as magnitude and direction):
Answer Fy = Z S35 ki@or = Fy= 21, 83 ki[@r)r :
_/L/
Assume: / F

a=p3=1
Neglect energy loss and friction.
Given:
Upstream pressure
head (section 1) = 50 | ft
Diameter = 3| ft
Q= 80 | cfs
Elbow radius = 6| ft
2 T PROFILE
Elbow radius
Pipg diameter
Q o - _ Datum
1
Figure 1.
Solution:
Show Control Volume (FBD) here! (20% of marks are given for th/&diagram)
r Y, = 20073 [}
Tk 1 f PROFILE
Elbow radius f - - gt

= Yeolh + 415811
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2. For the concrete dam in Figure 2 with a seepage barrier of length C:
a) Determine the Factors of Safety against sliding and overturning.
b) Will there be any tension in the foundation?

Assume: the specific weight of concrete = 150 Ibs/ft® oy \ flg. 58" ==
Neglect: ice, silt and earthquake forces. hh o o .2
H 60 | ft ; YA s ofsoVLoVe) = Gh 16 KL
 Friction factor at the base = L = a7 a 1124 o
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Figure 2.
Circle the closest answer here!

Tension in base: (Yes) ((No) . ( S
— rZ
Solution:
Force Fr - Fy Tt Moment arm | +Moment -Moment
ID uprighting overturning
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3. a) Determine the operating point and efficiency for two pumps operating in parallel as shown
in Figure 3 for the pump curve in Figure 4. :
b) Will the pump cavitate?

The pump curve is attached.
Given;“Kpsﬂ‘:DlL?—‘\
Kpd=4. -
Wet Well Level = 100 ft
Reservoir Level = 135 ft

Circle the closest answer below:

Qo= { 1.0, 1.1, 14, @ 2.0y

Ho= {35, 39, 40, 45, @ V) ft

Efficiency in %= /
0

80

PLAN OFPUMPS IN PARALLEL

.

T L=3600 f

PUMPELEV 112 ft

Figure 3. i
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Figure 4. [4 marks will be allocated for the completion of this diagram]
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In the three reservoir problem illustrated below, the value of Hp is closest to:

(28, 26, (25,) 24}

Hg = 30 ft (0

Kp = 3 for all pipes
Elevation of D = 24 ft
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