CVEN 4838/5838 – Dam Engineering - Fall 2008
Instructor: 
Dobroslav Znidarcic

Office:

ECOT 649

Phone :

303-492-7577

e-mail:

znidarci@colorado.edu

Office hours:
By appointment or any time you find me

The class consists of three related sections taught by different people:

Hydrology Section – 
Edith Zagona
Embankment Dams -
Dobroslav Znidarcic

Concrete Dams -
Victor Saouma

The first third of the class will cover the hydrologic and environmental aspects of reservoir planning and design including the following topics: yield studies and sizing reservoirs, developing operating criteria and sizing the flood pool, design of spillways and outlet works, design hydropower capacity, environmental and recreational issues, reservoir sedimentation, and regulatory processes such as NEPA requirements. Topics will be addressed with respect to risk analysis and climate change. In addition, technical, social, economic and environmental issues raised by the World Commission on Dams report (Nov 2000) will be discussed. The class will address these topics through in-class presentations, outside readings, homework problems, and case studies. 
The second part of the course will cover the classification and selection of the dam types based on the geologic and geomorphologic criteria. This will be followed by the discussion of dam foundation preparation for construction and the description of grouting technology for achieving water tightness of the reservoir. Essential design elements for embankment dams will be described and the criteria for their selection will be explained. These will include impervious elements, shoulders, filters, drains, freeboard, spillway, diversion tunnel, penstock, and bottom outlet. Borrow areas and construction procedures will also be addressed and static and dynamic stability analyses will be discussed. The section will conclude with the review of a number of case histories where inadequate design or construction led to catastrophic failures.
The third part of the course will focus on concrete dams. First we begin with a classification of concrete dams (buttressed, gravity, arch, roller compacted) advantages and disadvantages of each type. We will then focus on the preliminary design of small/large gravity dams (possibly using the CADAM program from Montreal), focusing on loads (uplift in particular), and identify failure modes. We will then briefly look at the preliminary design of arch dams. FERC guidelines will be reviewed along with Corps and Bureau design criteria. Time permitting we will look at the effect of concrete aging, more specifically how the alkali-aggregate reaction affects the safety of concrete dams.

