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CE 365K Hydraulic Engineering Design First Exam Spring 2015
There are five questions on this exam. Please do all five questions.
1. Hydraulic Design

(a) Name and give a brief description of the six steps in the HydroDesign process.
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(b) Hydraulic engineering for stormwater management has evolved through the years. Name and
briefly describe four goals of this kind hydraulic engineering design over this period.
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(c) Hydraulic design for water quality enhancement can employ a number of different “Best
Management Practices” for design. Name and briefly describe three of these “BMP’s”.
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2. Design Context

(a) Hydraulic design always occurs in a particular context or site location. Geographic
information systems are used to describe this context. Define the term Geographic Information
System.
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(b) GIS uses thematic data layers to describe a region. These are usually vector or raster data.

Give three examples of GIS data layers, and specify for each one whether it is vector, raster or
another data type:
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(c) When I am driving in my car, there is a display that shows my Latitude, Longitude and
Elevation. Define each of these terms, using a diagram to illustrate your definition.
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(d) During a severe storm, the stormwater collection system is designed to permit traffic flow
without excessive street flooding. Briefly describe how this is accomplished.
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3. Flow in an Open Channel

(a) A creek is approximated as a rectangular channel that is 240 ft wide with a roughness

coefficient of 0.035, longitudinal slope of 0.01. If the creek is flowing at a normal depth of four
feet, determine the corresponding discharge (cfs)
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(b) Determine the corresponding velocity (ft/sec), velocity head (ft), specific energy (ft), and
Froude number. Is the flow supercritical or subcritical?
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(c) For a discharge of 10,000 cfs, determine the critical depth (ft) in this channel.

4.~ 1%

O B S T

a-<
[
v
w
=
3




4. Flow through Culverts

(a) Suppose that a 4 ft diameter circular culvert pipe is flowing under inlet control where its
inflow can be approximated as an orifice with a coefficient of 0.6. If the discharge through the
pipe is 150 cfs, determine the height of the upstream water surface above the top of the pipe (ft).

0 T

LT S A W

T

: |:zf;7§, | 4
Cak 7 W —L
@ G L (xcgfaj
K - (Cm\

, [So Xﬁ
) 72x32. O-bx 12,57

. Ly lQ.g"lu
(&4

h = Q\(4—c %% 4\4 adoave “HY)‘} Pt‘Dl—

(b) The discharge through a culvert can be determined by inlet or outlet control. Using a
diagram in each case, describe the type of culvert and flow conditions when you would expect:
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5. Rational Method

(a) Write the equation for computing flows using the rational method and define its terms.
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(b) State five assumptions used in applying the rational method for determining design flows
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(c) A section of an asphalt street in Austin flowing to a stormwater inlet is 200 ft long and 30 ft
wide from the crown of the road to the gutter. Determine the design discharge (cfs) from the
street for a 10 year storm. Assume the time of concentration is 5 mins. A table of runoff
coefficients and rainfall intensities is attached. 1 acre = 43,560 ft*.
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TABLE 2-1
RATIONAL METHOD RUNOFF COEFFICIENTS FOR COMPOSITE ANALYSIS
Runoff Coefficient (C)
Return Period
Character 2 5 10 25 50 100 500
of Surface Years | Years | Years | Years | Years | Years | Years
DEVELOPED
Asphaltic 0.73 0.77 0.81 0.86 0.90 0.95 1.00
Concrete 0.75 0.80 0.83 0.88 0.92 0.97 1.00
Grass Areas (Lawns, Parks, elc.)
Poor Condition®
Flat, 0-2% 0.32 034 0.37 0.40 0.44 0.47 0.58
Average, 2-7% 0.37 0.40 0.43 0.46 0.49 0.53 0.61
Steep, over 7% 0.40 043 0.45 0.49 Q.52 0.55 062
Eair Condition™
Flat, 0-2% 0.25 0.28 0.30 0.34 0.37 0.41 0.53
Average, 2-7% 0.33 0.36 0.38 042 0.45 0.49 0.58
Steep, over 7% 037 0.40 0.42 0.46 0.49 0.53 0.60
Good Condition™™*
Flat, 0-2% 0.21 0.23 0.25 0.29 0.32 0.36 0.49
Average, 2-7% 0.29 0.32 0.35 0.39 0.42 0.46 0.56
Steep, over 7% 034 0.37 0.40 0.44 0.47 0.51 0.58
., UNDEVELOPED
Cultivated
Flat, 0-2% 0.3 0.34 0.36 0.40 0.43 047 0.57
Average, 2-7% 0.35 0.38 0.41 0.44 0.48 0.51 0.60
Steep, over 7% 0.39 0.42 0.44 0.48 0.51 0.54 0.61
Pasture/Range
Flat, 0-2% 0.25 0.28 0.30 0.34 0.37 041 0.53
Average, 2-7% 0.33 0.36 0.38 0.42 0.45 0.48 0.58
Steep, over 7% 0.37 0.40 0.42 (.46 0.49 053 0.60
Forest'Woodlands
Flat, 0-2% 0.22 0.25 0.28 0.31 0.35 0.3% 0.48
Average, 2-7% 0.31 0.34 0.36 0.40 043 0.47 0.56
Steep, over 7% 0.35 0.39 0.41 0.45 0.48 0.52 0.58
Table 2-4. Intensity-Duration-Frequency Table for Austin and Travis County
Intensity of Precipitation {inches per hour)
Recurrenc 5
e Interval . » | 15 min | 30 min | 1-hr 2-hr 3-hr 6-hr 12-hr | 24-hr
min
{year)
2 576 392 264 1.72 1.08 0773 10445 10255 |0.143
5 7.39 504 342 2.28 1.45 1.04 0593 10339 0208
10 857 588 366 2.68 1.71 1.24 0702 {0.401 0.254
25 101 7.04 472 328 210 1.52 0857 (0492 0318
50 11.2 804 536 3.79 2.44 176 0880 0572 (0370
100 125 916 6.08 437 2.83 204 114 0663 | 0424
250 145 109 7.14 526 343 2.46 1.37 0.806 | 0.501
500 159 12.4 8.04 6.06 397 2.84 1.58 0934 | 0.564




