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Section 1 Introduction




Sectioni Introduction

1 GRAVITY-TYPE DAMS OF UNCEMENTED
MASONRY were built as long ago as 4000B,.C . The oldest
recorded masonry dam was completed in 1586 near Almanza,
Spain, It was constructed on rock, using rubble masonry,
and stood about 48 ft. high . Early masonry dams
utilized clay mortar; later, lime mortar was discovered
and used,

2  Modern dams are being built with portland cement
concrete, Literally thousands of concrete dams are pro-
viding water supply storage, irrigation, flood control, and
power generation, Technolegical advances in the 2¢th
Century-make it possible to build dams approaching 1,000
ft. in height,

3 This jbooklet provides information on small con-
crete dams less than 100 ft. in height.; However, the
principles also apply to higher, more massive structu-
res, Generally, as the dam height increases design prob-
lems increase, and solving them requires greater know-
ledge of the factors that govern the dam design.

4 Dam safety becomes more important as damheight
increases., A low weir or diversion dam ¢ to 1¢ ft. high
may fail without serious damage to anything other than the
dam itself, However, as dam height increases, the greater
volume of water in storage demands conservative designs
to avert serious damage and loss of life due to failure.
Dam safety, economy, and performance can be ensured by
carefully applying the many factors that control perfor-
mance. For a small dam, the designer may make certain
assumptions based on engineering knowledge and reduce
the extent of the exploration and itesting program at the
damsite,

2
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Project Investigation

5 Project investigation includes many items, T hese
may influence the selection of the type and size of dam,
the damsite, and the purposes of the project., In any ri-
ver or stream project, certain statutory restrictions exist
regarding control of the waters, All legal requirements
from local, state, federal, or dominion agencies must be
determined early and followed prudently, In many cases,
the dam project can proceed only within limitations es-
tablished by these control agencies.

6 After determining that a project is needed, feasi-
bility and reconnaissance surveys are begun. These su-
pply the data needed to establish the benefits and cost of
the project, At this stage, preliminary selections are
made of the type or types of dam best suited for final
study. Shortcut design and estimating procedures are used
to arrive at initial project costs and benefits. A more de-
tailed investigation follows the approval of the reconnai-
ssance survey, It determines the scope, magnitude, essen-
tial plans, benefits, and costs to support construction,

7 Generally, the information analyzed at this time
for small dams is sufficient to detail the contract specifi-
cations, However, difficult foundation conditions, com-
plex projects involving several uses, or hydrological fac-
tors may require further analysis, Project size by itself
does not necessarily determine the need for more studies,

Prestressing

g8 Prestressing of small dams is important for seve-
ral reasong, It increases dam safety, permits a moderate
height increase of an existing structure, and increases
stability at a poor construction site,

4
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9 Prestressing involves anchoring the dam to the
rock foundation with steel cables, The steel cables are
inserted into vertical holes drilled or left open in the con-
crete, and are securely grouted into the foundation, After
the concrete has attained sufficient strength, the cables are
stressed by jacks on top of the dam,

10 European practice indicates the engineering fea-
sibility of prestressed dams,



9 Frif U BUIMRL AL B AR D g IV A T A R
P, WAt RE LD ERBE0EILN, JFRE
UHE O EHER, FRELEBEINBRER, BYE
WU R T Fr 0 % 4 42 48 M I 2 T

10 FKBHAYSERRFM, MM AMAETR EEOI LAY
B,‘JZ:)O




