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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.



4 | Flow measurement weirs, venture, flumes, nozzles.
5 | Control Structures barrages, regulators.
6 | Sediment &Chemical sedimentation tanks and basins silt traps, mixing
Control Structure basins
7 | Navigation Locks
8 | Pumping stations
9 | Power stations
Notes :-

For any hydraulic structures to design we must study the following:

1. Hydrologic studies.
2. Hydraulic studies.

3. Structural studies.

1.3 Steps for design of Hydraulic Structures

1. Prepare information for design:-

S R 59 fa

a. The precise function of design.
b. Discharge (Max. & Min.) Use 1.2Q max. discharge & 0.7Q for min. discharge.

c. Head lose.
d. U/S & D/S canal.

The requirements of water-way.
Protection against scouring.

Determine the best location of the structure.
The shape of approach and the other components of the structure.

Bhe best method of dissipation energy




7. Forces acting on various parts of the structure, Hydraulic forces (hydrostatic
pressure, dynamic forces) & other forces, live loads, dead loads, earth pressure.

1.4 Site conditions
In design of any structure, site condition have be taken into accounts-:

Soil properties.

Ground water.

Soil strength parameter.

Permissible bearing pressure.

Permeability.

Mineral content (especially sulphates) to both soil & ground water.

& P e Do

1.5 Structures on gypsum soil

Regardless of the mode occurrence, the effect of saturation of the pore space with
datively fresh water is that gypsum as taken into solution.Permeability is increased with
consequent increase in seepage rate, soil strength is reduced, cavities are formed in the
soil structure & foundation failure & piping may occur.Where site investigation shows
significant gypsum concentration in the underlying soil strata, every efforts should be
made to relocate structures to more favorable locations.Channels U/S & D/S of the
structure should lined and particular attention paid to joints to ensure that water tights is

maintained.
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(a) Homogenous with toedrain: (b) Modern homogeneous with internal
small secondary dams chimney drain
m=2.0-25 m=25-35

(c) Slender central clay core: (d) Central concrete core:
19th-century ‘Pennines’ type — smaller dams - obsolescent
obsolete post 1950 m=25-35
m=25-35

.. zone 4
transition/ 5 _\
zone 2a
zone 2 . - “\
zone 2

SR

(e) Wide rolled clay core: zoned with (f) Earthfill/rockfill with central rolled

transitions and drains: note base drain clay core: zoned with transitions and
m=25-35 drains

m=1.6-2.0

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.



FIGURE 1 Typical Forces for a Gravity Dam

For any size of gravity dom, typical forces included in o two-dimensional stability analysis
include heodwoter and tallwoter, weight of the dom, ond uplift,

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.




3. Arch dams. The arch dam has a considerable upstream curvature. Structurally it
functions primarily as a horizontal arch, transmitting.

10
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Typical Suspension Bridge.
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