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The Handbook of Storage Tank Systems reflects the invaluable contributions of experts in standards, manufacturing,
installation, and specification of storage tank systems. Each author deserves.

However, no provisions exist for shell buckling or uplift caused by flooding, despite the fact that these are
ongoing issues with extreme consequences. For example, the 4, above-ground storage tanks in the Houston
Ship Channel contain explosive materials, toxic gases and petrochemicals and are vulnerable to the frequent
high-force storms and hurricanes common in the region. The lack of relevant code provisions is the motivation
for your engineering design challenge project this week. Now, it is your turn to analyze an above-ground
storage tank in given storm conditions to see if your tank will displace. A storage tank that is unburied above
ground and used to contain fluids such as petrochemicals and petroleum. These tanks are more susceptible to
damage and failure from flooding, displacement and buckling since they do not have much storm protection, if
any. The ability of an object to float in a liquid. A measurement of the compactness of an object. A
measurement of the amount of matter in an object. Mass per unit volume of a substance. A measurement of
force per unit area. A measurement of the amount of space an object occupies. A measurement of force on an
object due to gravity. Procedure Time Planning Schedule this activity to take about five minute class periods
spread over a week. The first day of the project includes an introduction and assignment of the design project,
and the last day is for student presentations. The three periods between are class time for student groups to
work on the project. If the weight of the water around the storage tank due to surge is greater than the weight
of the tank, the tank will displace. The surge creates an increased hydrostatic pressure gradient on the
above-ground storage tank that pressurizes the entire tank and can lead to buckling rupture. The surge height
and liquid level inside ASTs vary daily. For this activity, the diameter range for the above-ground storage
tanks were assumed to be feet and the height range for the tanks were assumed to be feet, based on
information presented at the SSPEED Center Conference: Shell materials were extracted from Section 4.
Welded Tanks for Oil Storage, and petrochemicals were chosen randomly. For additional background
information about ASTs, refer to the associated lesson. Before the Activity Assuming a group size of four
students, determine how many engineering design groups you will have in each class. Then make copies of the
Above-Ground Storage Tank Design Worksheets, one per person; see the Attachments section for five
different versions unique storage tank specifications, tank contents and storm conditions. Each group gets a
different worksheet with each person in a group having a copy. If your class has more than five groups, make
additional unique worksheet versions, as needed. Become familiar with the types of failure that above-ground
storage tanks experience as well as the equations that students will be asked to derive. Divide the class into
engineering design groups of four students each and explain that their challenge this week is to design a
solution to this real-world problemâ€”the vulnerability of above-ground storage tanks in storm conditions.
Hand out the worksheets to each group and either allot class time to fill out the packet or assign it as a
take-home project. Then, students are asked to derive equations to determine the weight of the above-ground
storage tank, the weight of the liquid inside the tank, and the weight of the water displaced by the tank. Then
students answer some questions about their above-ground storage tanks based on their floatation analysis
results. Direct the design teams to follow the instructions in question 8 on the worksheet to create minute
presentations. In this presentation, expect students to reiterate their given storm conditions, state whether their
above-ground storage tanks displace and explain why or why not, present and explain their graphs, and present
their design ideas to the class. Have the engineering design teams make their presentations with the rest of the
class as the audience. Encourage the student audience to ask questions about the structural integrity,
efficiency, cost, etc. Refer to Figures 1 and 2 and Example Student Designs for examples of student
team-generated design ideas for improved above-ground storage tanks to combat displacement and buckling.
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Handbook Of Storage Tank Systems: Codes, requirements for UST design. deal with such storage tanks. Stanley S.
Grossel.

Chapter 3 : Above-Ground Storage Tank Design Project - Activity - TeachEngineering
Storage Tank Design â€¢ Any piping that is located under the slab of the storage tank shall be encased in PCI Design
Handbook-Precast and Prestressed Concrete.

Chapter 4 : Handbook of Storage Tank Systems: Codes: Regulations, and Designs - Wayne B. Geyer - Go
This manual is the first edition design manual outlining the minimum design criteria for elevated storage tanks and
ground storage tanks for use within the Dallas Water Utilities distribution and transmission network.
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