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First Exam Spring2013CE 365K Hydraulic Bngineering Design

There are four questions on this exarn. Please do all four questions.

?S 1. Ilydraulic Engineering as a Profession

(a) Define the term "Profession" and briefly explain what it means to be a "Professional

(b) Hydraulic engineering to deal with stormwater has evolved through the years. Name four
goals of hydraulic engineering design over this period. 
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(c) Hydraulic Engineering can be applied on many spatial scales. Using examples presented in
class, briefly describe how hydraulic engineering can be applied at:

Local Scale - a small area within a city
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b 2. Ilydraulic Engineering Design

(a) Define the term "Design"
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(b) Outline a step by step process by which a hydraulic design can be completed
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(c) LIDAR data have been used to extract cross-sections for study of Dean Keaton st' using a

sketch, show how a planar representation of a surface formed from LIDAR data' what is this

surface called?
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(d) Define the term "time of concentration" and briefly explain how this concept is used in

hydraulic engineering design.
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3o 3. Storm Drainage from ECJ

Stormwater from Cockrell Hall and its surrounds drains to Waller Creek through pipe AB as

shown below. The drainage area at the inlet point A is 46,800 ft2. The elevation of points A and

B are 536.1ft and 530.8 ft above datum, respectively. The pipe is 95 ft long.

(a) Determine the design discharge (cfs) at point A for a l0 year storm. Make whatever

assumptions you feel justified to arrive at this result and state what you have assumed. Some

tables of design data are attached at the end of this exam to help you with this calculation. I acre

= 43,560 ft2.
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(b) Determine the slope of the pipe AB
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(c) Beginning with Manning's equation using US units, show that for a pipe flowing full, the

diameter is related to the other flow variables as
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(d) Determine the required diameter for pipe AB. Assume that concrete pipes of diameters 8",
10",12",15", 18" and in 3" increments thereafter to 36" are available. Take Manning's "n" =
0.015.
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3o 4. Drainage from a Street

In the image below, Area A covers Dean Keaton St from the high point near the Student Services

Building (CrossSection 12) to the first stormwater inlets on either side of the street (CrossSection

34). The street is 65 f t wide. Take the transverse slope, S* = 0.02 and the longitudinal slope So

= 0.05. The length 13 is 550 ft. Manning's "n" = 0.016. Assume that during the design storm,

the flow from the street into the gutter 13 = 0.005 cfs per ft of gutter

(a) Compute the width of the flow (ft) onto the street at Location 3 just upstream of the inlet, and

the depth of the flow (in) at that location.
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(b) Suppose a new 10ft inlet was introduced halfway between locations I and 3. By how much
would the width and depth of flow at location 3 be reduced? Do you think these reductions are
sufficiently significant to warrant this additional inlet?
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