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582 Irrigation  Enging

Discharge through gated spillway at partial gate openings Q = 2/3 v28/CL(h 23

where, h, = head on upper edge, h, = head on lower edge, C = coefficient of discharge®

mined by model studies.
Discharge formula, Q = CLH ** in fully open condition.

where, O = discharge (cumecs), C = coefficient of discharge; usual value is 2.2, & =

head of flow on crest including the head due to velocity of approach = reservoir level
level + V %/2g, L = effective length of crest = L~ 2(NK, + K )H,, L’ = net length of o
crest (m), N = number of piers, K, and K = contraction coefficients of piers and abs
Values of K are 0.01 and 0.02 and K are 0.10 and 0.20 for round and square shaped pa=
abutments respectively.

2. Free Overfall or Straight Drop Spillway. In this type of spillway, the flow drops fre=i
the crest. It is suitable for thin arch dam or deck overflow dam or to a crest which has &
vertical face. The crest is occa-

o
sionally extended in the form of b/
TW.L.

Us W.L.

" an overhanging lip to direct small

discharges away from the face of
the overfall section (Fig. 20.4).
To counteract vacuum  which
gets created in the underside
portion of the falling jet, the un-
derside of the nappe is
sufficiently ventilated. To prevent a pulsating fluctuating jet, a secondary dam of low &=
sometimes provided on the downstream side to maintain standing water for dissipas
energy of the falling water. :
3. Chute Spillway. Also called trough spillway. It is defined as a steep open channel. =
lined, conveying water usually at supercritical velocity from the reservoir to the waterway
. stream of the dam. It is the usual type of spillway provided in earthen dam, rockfill or for cam
which it is not desirable or possible to pass floods. The chute spillway is-used where ampis =
‘available for locating it, usually either along a dam abutment (Fig: 20.5a) or through a sad
rim of the reservoir (Fig. 20.5b). When located at one end of the dam, it is called Flank we
when in the river bank separated from the main dam, it is termed as saddle weir. The s
isolated from the dam having a flat crest of low height and normal to the centre line of the

Spillway

Secondary cam

41088550

Fig. 20.4 Straight drop spillway.

Top of Dam Spillway
g Crest

o 1 50

Fig. 20.5 (a) Chute spillway. Fig. 20.5 (b) Saddle spillway.
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cs of the spillway
dinary overflow wei
marge it may partly
discharge character
Be selected profile o
1s usually a concrets
mel receiving water
gned so that its sec
mate to carry the dis
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_ Selection of Type of Dam

Figure 38. Black Canyon Dam, o concrele-gravity storage and diversion siructure on the Payette River in Idoho. Boise 2304,

for other types. It is likely that earthfill dams
will continue to be more prevalent than other
types for storage purposes, partly because the
number of sites favorable for concrete struc-
tures is decreasing as a result of extensive wa-
ter storage development, particularly in arid
and semiarid regions where the conser vation of
water for irrigation is a fundamental neces-
sity.

Although the earthfill classification includes
several types, the development of modern ex-
cavating, hauling, and compacting equipment
for earth materials has made the rolled-fill type
50 economical as to virtually replace the semi-
hydraulic- and hydraulic-fill types of earthfill
dams. This is especially true for the construc-
tion of small structures where the relatively
small amount of material to be handled pre-

cludes the establishment of the large plant re-
quired for efficient hydraulic operations. For
this reason, only the rolled-fill type of earthfill
dam is treated in this text. Earthfill dams of
the rolled-fill type are further classified as
“homogeneous,” “zoned,” or “diaphragm,” -as
described in chapter VI.

Earthfill dams require supplementary struc-
tures to serve as spillways. The principal dis-
advantage of an earthfill dam is that it will be
damaged or even may be destroyed under the
erosive action of water flowing over it if suffi-
cient spillway capacity is not provided. It is
also subject to serious damage or even failure
due to burrowing of animals unless special pre-
cautions are taken. Unless the site is off-
stream, provision must be made for diversion
of the stream during construction through the
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Figure 40. Olympus Dam, @ com!

structurés may be founded on alluvial founda-
tiond if ddequate cutoffs are provided. It is
well adapted for use as an overflow spillway
erest and, bétause of this advantage, it is often

- Jsed for the ‘spillway featyire of earthfill'and .

rockfill- dams or as the overflow section of a
diversion dam. 2hbic

In the early 1900s, some gravity dams were
constructed of stone. However, the amount of
hand labor required in this operation has been
responsible for the exclusive use of concrete in
modern gravity dam construction.

Gravity dams may be either straight or
curved in plan. The curved plan may offer
some advantage in both cost and safety. Also,
occasionally the upstream curvature will locate
that part of the dam on ‘higher bedrock foun-
dation.

on carthil and concrete-gravity stuctura on the Big Thompion Eiver in Colorado. The concrete
T on sontains the spillway and an outlet works fo @ canl,  245-704-3117

68. Concrete Arch.—A concrete arch dam is
adaptable to sites where the ratio of width be-
tween abutments to height is not great and
where the foundation at the abutments is solid
rock capable of resisting arch thrust. Becayse
the design of an arch dam is quite specialized,
a detdiled discussion of this type of design is
not included in this text.

69. Concrete Buttress—Buttress dams comi-
prise flat deck and multiple arch structures.
They require about 60 percent less concrete
than solid gravity dams, but the increased
formwork and reinforcement steel required us-
ually offset the savings in concrete. A number
of buttress dams were built in the 1930's When
the ratio of labor cost to materials cost was
comparatively low. This type of construction
usually is not competitive with other types of
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Figure 39. Knight Diversion Dam, a small div

.. damsite by meaps of a conduit, or around the

damsité by means of a _tunnel. Otherwise,
Special- provisions, including the use of heavy

rock sections, must be incorporatedain the de- .

sign to permit overflowing of the embankment
dyring . construction. -This latter type of di.
version should be attempted only by those
experienced in this field.

6. Rockfll—The rockfill dam uses rock of all
sizes to provide stability and an impervious
membrane to provide watertightness, The
membrane may be an upstream facing of im.
pervious soil, a concrete slab, asphaltic con.
crete paving, steel plates, or another similar
device; or it may be an interior thin core of
impervious soil.

Like the earth embankments, the rockfill
dam is subject to damage or destruction by the

& /’/(7/ DESIGN OF SMALL DAMS

structure on the Duchesne River neor Duchesne, Utah,  66-400-3167,

overflow of water and so must be provided with
a spillway of adequate capacity to prevent
overtopping of the dam. An exception is the
extremely low diversion dim where the rockfil
- facing is. desjgned specifically to withstand *
overflows. Rockfill dams require foundations
which will not be subject to settlement of mag-
nitudes sufficient to rupture the watertight
membrane. The only  suitable - foundations,
therefore, are rock or compact sand and gravel.
The rockfill type is adapted to remote loca.
tions where the supply of good rock is ample,
where suitable soil for an earthfill dam is not
available, and where the construction of a con.
crete dam would be too costly.
67. Concrete Gravity.—The concrete gravity
dam is adapted to sites where there is a reason.
ably sound rock foundation, although low





