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Q.No. Question Mark | CO PO RBL
la List out the various forces acting on a gravity dam 5 Co1 | PO2 | L2
Ans The gravity dam is subjected to the following forces: 5
1. Water pressure
R 3
2. Weight of the dam K I e
3. Uplift pressure / ‘ 0
hy ) . .E‘
4. Pressure due to Bl
Earthquake forces : A
5. Ice pressure b
6. Wave pressure % |, /| w R S N 1]
7. Silt pressure and YA AT o G B
8. Wind pressure e/ R .
I8
L' e
1b Write a note on Drainage galleries 5 CO1 | PO2 | L2
Ans Galleries are the horizontal or sloping openings or passages left in the body of | 1
the dam. They may run longitudinally (i.e. parallel to dam axis) or traversely
(i.e. normal to the dam axis) and are provided at various elevations. All the
galleries are interconnected by steeply sloping passages or by vertical shafts
fitted with stairs or mechanical lifts.
Function and types of
galleries in Dams r s 2
(i) Foundation (any
Gallery : 2)
A gallery provided in a
dam may serve one -
particular purpose or
more  than  one T Ty
purpose. For R
example, a gallery (&) 19/ SR, ﬁ-‘—f— E‘t’;‘f'm
provided near the Paint e
rock foundation, (a) Rectangular (b) Oval shaped
serves to drain off the
water which percolates through the foundations. This gallery is called a
foundation gallery or a drainage gallery.
1. It runs longitudinally and is quite near to the upstream face of the dam.
Drain holes are drilled from the floors of this gallery after the foundation
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grouting has been completed. Seepages is collected through these drain holes. | 2
2. Besides draining off seepage water, it may be helpful for drilling and | (any
grouting of the foundations, when this cannot be done from the surface of the | 2)
dam.

(i) Inspection Galleries

The water which seeps through the body of the dam is collected by means of a
system of galleries provided at various elevations and interconnected by
vertical shafts, etc. All these galleries, besides draining off seepage water,
service inspection purpose. They provide access to the interior of the dam and
are, therefore, called inspection purposes. They generally serve other purposes
along with this purpose.

1. They intercept and drain off the water seeping through the dam body

2. They provide access to dam interior for observing and controlling the
behavior of the dam.

3. They provide enough space for carrying pipes, etc. during artificial cooling
of concrete

4. They provide access to all the outlets and spillway gates, valves, etc. by
housing their electrical and mechanical controls. All these gates, valves, etc,
can hence be easily controlled by men, from inside the dam itself.

2. | Explain the concept of elementary profile of a gravity | 5 Co1 | PO2 | L3
dam and how it is helpful in classifying a dam as low
and high
Ans An elementary profile of a dam will be triangular in section, having zero width | 2.5

at the water level at the top where water pressure is zero, and a maximum base
width b, where the maximum water
pressure acts. Thus, the section of the
. Elementazy profie elementary profile is of the same shape
the hydrostatic pressure distribution
diagram. For reservoir empty condition,
a right angled triangular profile will
provide the maximum  possible
l stabilizing force against overturning,
\ without causing tension in the base. This

B is so because weight of the dam acts at
’ ] distance b/3 from upstream face and is

closer to it. If any other triangular profile
is provided, its weight will act still closer
to the upstream face to provide a higher stabilizing force, but tension will be
developed at the toe when the dam is empty.
Base width of the elementary profile of dam

B= H/\p-c
The principal stress at the toe of an elementary profile of a gravity dam is used
to calculate limiting height of the dam. i.e.,
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o,=wH (p-ctl)
In this expression the only variable changing the value of o; is H. The
maximum value of this principal stress should not exceed the allowable stress 2:5
(f) for the material.
Thus, in the limiting case,
H=7/w(p+1)
The limiting height defines Limit of low gravity dam
the distinction between a low H
and high gravity dam. A low
gravity dam is the one in |4
which the height H is less 1 A
than that given in the W
equation. If the height of the "
dam to be constructed is more @ Lo J
than that given in the (b High Darm
equation, the dam is known as high gravity dam. For such dams, the section
will have to be given extra slopes to the upstream and downstream sides, below
the limiting height, to bring the compressive stress within the limits.
3. | A solid gravity dam is to be constructed with |5 Co1l | PO2 | L4
concrete (1: 2: 4) having ultimate compressive
strength of 16800 kN/m?. Find out the height upto
which the dam may be considered as a low dam.
Assume factor of safety = 4 and specific gravity of
concrete 2.4
Ans Bolukon - Eyuakion g1 Limiking Luigh of Ml grovily dam 2
Girtr dale- fo Allowable shest o dam ,
7( _ 16800/ r w malenal ) kwim
% ] caGar) e e g walhy
o Frmng (o Taceidest
W = q,80kn/m? fad
Fadld & Sofelied  ~ Thy olam may b consiolowel 08 low danm !
Up to the height of 125.9m.
4. | From the following data, design and sketch the | 10 CO1 | PO3 | L4
practical profile of a gravity dam of stone
masonry:
Ground level = 130.50 m, HFL = 155.50 m,
Wave height = 1.0 m,
Specific Gravity of masonry =2.25:
Permissible stress in stone masonry = 1250
KN/m?
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Ans
Given daka!- Free boand F.B = 15 hw = 15 m
s wove Weght 2Lm. . gy g fopg the dam = 165 SoX L
He Rm@voimwalbasm ZISFm
H‘ -
. = .'.Hefg»\r o te dam= €3 —130.5
= 26:5mM
> i ; , olam :jf,-—
L\m\hﬂa l«vﬁ\'\f’ Q} fhe YTTS
= 150 3
L A
q.e (R-25+D
—
Since the height of the dam is < limiting height of the dam, the designed dam is
low gravity dam.
Jofhe dimentions @) He prackicl preile o the dom
s codeulalid as gon 18 gucemedadahon,
depth g waltn H= 1SS.8 — 120.5 = 25m
Top widhh ¢ He dom a = 0.4 H = 3:5m
('R’oadwag WiclHh) -
Bose oudhh g He elvmntad prgle b=
=/9.a5 4
:\Gi:'\m

upsweom  gyset 2 a 00,
L -
STokal Base wudhh 6} ke olom = 16:6% +0-22
® 16:39 m

—_—

\\

Digrante  uph wdedhe e vIS slope 4 Vol
drom T LLS wadr fondl  _ 204% = 9x 3.5 «J 2.2§

- 10.5m

Diskance  uphn  which e VLS glope & inclinel
S Q5
Jrom We 0lS  pocdn lved = 3.0Vl 2 3. xS V2

- 16: 238 m

s
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5. | A triangular section of a gravity dam having base 10 | CO1 | PO2 | L5
width 30 m and height 40 m is stored with water
up to top. Analyze the dam section and determine
(i) Factor of safety against sliding
(i1) Factor of safety against overturning
(iii) The normal stresses in the base of the dam.
Assume, co-efficient of friction between the base
and foundation as 0.7, Uplift pressure intensity
co-efficient as 0.45 and Unit weight of dam
material = 24 kN/m.
Ans Gfoiafiie . o
3 1
)
\
|
i
|
Ty |
] 1
13.33 J% \‘
B e 2
Qiven dabe" whe E e
H,, > 00} = | I////'
C =~ 0.45 L v
We = aaknlm®
W > q.81 knlm Py
- aom s £ | WP L - 0 BERN
B:230m 5 WV 1
(3 = 11.097) m
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Fovce (in) lowen Arm Momenk wbar) e,
SR B M :
| sey wélj}d B Cved
W= L x30x 40 224 ~ 14400 so 988000 =
9. walon prenane
Po-lxq 8IXACMO 3848 - 13.33 L
7.
80 - 52934
U:1 x30x 9.8Ix0-45x40 -~ -453 20 3
z o
o TV 13 ZRMgssom TOM
ZH 3zag 2V 18813 = 1525878
153583
0 Fackd g S‘H"‘}i aaw‘nfsl’ O‘Vtﬁh—(’lrll‘rﬁ
= 5
Fgp - 2RM _ 288000 . |.gq X R eMsAfg
ZOM (S92 5878 R
: G ageunit M'C“”’f}
W) Pacten ¢ Ay 7)
Fss= M2V 03x 19813 | o5 >4 ShPE.
B 7848
: - base &f Hwe dem,
i) The normal AR in e d
a) Noymal  StTeM at He loe o
& xS
v nast3 [+ ““"J
cay .24 kolm™”
Prnd= '
b) Nowmal el ok fle hadk
Q. 4
Pcreat) = TV.[)-6] = 86.13 kN m
B B
6 Following data were collected from a concrete gravity 10 | CO1 | PO3 | L5
dam:
Maximum reservoir elevation = 150.00m
Base level of the dam = 100.00m
Tail water elevation = 110.00m
Base width of the dam = 40.00m
Location of drainage gallery = 10 m from vertical u/s
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face.

Compute the hydrostatic thrust and uplift force per
meter length of the dam at its base level. Assume 50%

reduction in the net seepage head at the location of
the drainage gallery.

Ans 3
150 S
Som
?t 1 g +luom
, - O tom
+16D 2 o !
— " “
Vi 40m >
O N S ) X
vn“ SRR WV LS U4
1 Sov. %
v, V3o H

(O H\debnoﬁ\'ah‘c, Hows b
Mosizontal o3& by Head voalin
P = _‘%xq SIxSOXSO » 19,262.5 kN
Howzontad Jove loy Tail vooln
Po'= 1 x q.81xtoxo s 490.5 kN
2L
o Tova)  Ruydngtalkic Uk acking on 370»'("3 Dam  pon
i lang He
Un
= ?K)/—?K)\/'r-‘b

. "y S0 ~ kN-m
N Pox b cown 2 12242:5% 2 5 04338 k
' x lown com . aqp.y % (L 1635  WKN-m

QO IA0 kN~
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() Lplyt pPredwe Rov Wik I&/naﬁa acwng D (yro«v.’kj
devm

(D uplyt P ar Hoel = A8IXSO=  49p.5 ky

(D) uwplifh p* of ('ml\(—,-a; %D;q.gleo; 24¢.3% kv
(D upliyr " o toe - q.&Ixto = 28.1 KN
CTokad  uplyt pT e guovily dom

Ul = (L ¢ 24785 x10) X ‘?;xlo)'f*‘SOJ - A4968. S
g % 3

U‘L:(‘lAS.;)S'YIO)x {L;Z_ 4;03: 258323, §

Vg = (—% x 30 x 147.15) ¥ {?:x?:oj: 44 145.0
3

Vi 2 (fsox ag.|) Y(fgg_) P AA 1A O
A9 090 kN -m

———
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