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Dams 

 

The construction of dams ranks with the earliest and most fundamental of civil 

engineering activities. 

Dams are individually unique structures. Irrespective of size and type they 

demonstrate great complexity in their load response and in their interactive 

relationship with site hydrology and geology. 

The primary purpose of a dam may be defined as to provide for the safe retention 

and storage of water. As a corollary to this every dam must represent a design 

solution specific to its site circumstances. 

Types of Dams 

1. Embankment dams are. Upstream and downstream face slopes are similar and 

of moderate angle, giving a wide section and a high construction volume relative 

to height constructed of earthfill and/or rockfill. 

2. Concrete dams are constructed of mass concrete. Face slopes are dissimilar, 

generally steep downstream and near vertical upstream, and dams have relatively 

slender profiles dependent upon the type. 

Dams: focus points 

Dams differ from all other major civil engineering structures in a number of 

important regards: 

• Every dam, large or small, is quite unique; foundation geology, material 

characteristics, catchment flood hydrology etc. are each site specific. 

• Dams are required to function at or close to their design loading for extended 

periods. 

• Dams do not have a structural lifespan; they may, however, have a notional life for 

accounting purposes, or a functional lifespan dictated by reservoir sedimentation. 

• The majority of dams are of earthfill, constructed from a range of natural soils; 

these are the least consistent of construction materials. 

• Dam engineering draws together a range of disciplines, e.g. structural and fluid 

mechanics, geology and geotechnics, flood hydrology and hydraulics, to a quite 

unique degree. 

6



  

Design of Hydraulic Structures                                                   Prof. Dr. Salah I. Khassaf  

4



  

Design of Hydraulic Structures                                                   Prof. Dr. Salah I. Khassaf  

5

Dr Qassim
Rectangle



 

Concrete Dam Types 

1. Gravity dams. A concrete gravity dam is entirely dependent upon its own 

mass for stability. The gravity profile is essentially triangular, with the outline 

geometry indicated on Fig., to ensure stability and to avoid overstressing of 

the dam or its foundation. Some gravity dams are gently curved in plan for 

aesthetic or other reasons, and without placing any reliance upon arch action 

for stability. Where a limited degree of arch action is deliberately introduced 

in design, allowing a rather slimmer profile, the term arched or arch-gravity 

dam may be employed. 

 

 

8



 

 

2. Buttress dams. In structural concept the buttress dam consists of a continuous 

upstream face supported at regular intervals by downstream buttresses. The solid 

head or massive buttress dam, as illustrated by Fig., is the most prominent modern 

variant of the type, and may be considered for conceptual purposes as a lightened 

version of the gravity dam. 
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3. Arch dams. The arch dam has a considerable upstream curvature. Structurally it 

functions primarily as a horizontal arch, transmitting. 
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Clifton Bridge, Bristol, England
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Mackinac Bridge, Michigan, USA.
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George Washington Bridge, New York, USA.
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Tacoma Narrows Bridge, Washington, USA.
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