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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. Ilydraulic 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
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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 speciff for each one whether it is vector, raster or
another data tlpe:
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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 ftwide 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 (ff/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.
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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 coeflicient 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).
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(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 applyin!the rational method for determining design flows

(ii)

c"s-r\{.0"^fu#{-rrp

C^r,.^sta,\,t, r rd\I^fi h* r Ah,r\$, r\,f*, -leu,{, d*rrtr$A

R.f^*,.. Te*e $" ,t -,. $a*.r- s f- i (*V s$r"^ ?,r$Lir" f

(v)
{\a,ri .'\, 

'1,\ d,, ce{ar?f ?*r?lr*A v+&r.^ n€t *ltit. **tr al*4
QF't*,h.,^r.- {. db-}} 4.,[G/".

(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 l0 year storm. Assume the time of concentration is 5 mins. A table of runoff
coefficients and rainfall intensities is attached. I acre = 43,560 ftz.
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