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Basin 11 12
For High Spillway uas Large Canal
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Basin III
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61 TW Depth= Full Conjugate
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G 5.14  Record of appurtenances (Basin IT1)
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WIHAINNATIY 15 m. anndayanAruuali
MHHUALH

Q{cms) q(cms/m) vi(m/s) y1(m)

110 D 21.0 035
87 5.8 20,1 0.29
57 3.8 19.2  0.20
19 1.3 15.5 0.08

% B -é(\/l'l‘?ﬁf?‘ —-1)

Calculated Full

Q(cms) Frl  y2iy1 yi(m) y2(m) T(i;v(:l‘) Ef‘osé‘: e CO““?;*

Elevation Elevation(m)

110 11.35 15.55 0.35 543 188.20 182.77 187.40

87 11.95 16.40 0.29 4.73 186.70 181.97 186.70

5 13.78  18.99 0.20 3.76 186.10 182.34 185.73

19 17.31 2399 (.08 1.96 184.70 182.74 183.93

Basin Floor = Minimum of Calculated Floor Elevat 181.97

189 W =& Given TW(m) ’”‘ﬁ

88 | _ . -
: ] | ~¥ Full Conjugate TW Elevation(m) [7
| 25 g — - : . =
| 187 : - |

T e
E ,
‘ k= 186 & :
| Z 186 4 =
85
| N o
| 185 —
| 184 4 g
: 184 - - ‘ ; !
0 20 40 60 80 100 120

|
E
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Alternative Stilling Basin 4 — Smalj Drops

v dwiuanenihanlusaaduunaia A5

Alternative Basin Iumsamﬂé‘mﬁLmaoﬁﬁﬂmﬁmﬁu
Wil Froude No. DETYUING 2.5-4.0

aﬂﬂjm’i’oﬂanagamﬂwé’omuiﬁﬁmﬂLLa
3a9AR1Y ﬁaméﬂmﬂﬁﬂaaqﬁmu 3 a9
Lﬁaiﬁmmsamﬁ’mmgmoq MhauAuN g

o vuanilauim
AULUITIU
ToadnTusig

Q = CN(SL)v2g v,
Q = vmamsiva, cms

C = &.1.8.75' a0 1510 809 = 0.245
N = duwusay
S = 3219 (m)
L = AIINETI(M) )
Y = mmﬁnﬁwéﬁumﬁam(m)
il e e 5
it 6.3

Drop Type Fnergy Dissipator GRVET Froude No. 2,5.4_5

(Alternative Basin 4)



P

—— '

| ]
i ! o w THE = 3 W Miw, — e
I

z N, \‘ !
GATE STRUGTURE

T
-
i

NI, —~enmn
=5 ﬁ_z,/—:‘-:_‘:_/ﬁ e e u—*—j‘“li:—‘
— d
= g R T
B e T N A e
_ g s i
e i e N
e bis T T T ST T = il -
SNSRI RERTT AT Fal s L AR IS

e DTS

\
3XET SLARS

8"X 8" TiugeRs
‘

s

JUA 6. : ; 3 :
-4 Raft wave Suppressor (LUZu 4) &y Froude No. 2.5-4.5



A =Flow areqg beneath underpass
>~ h= Fiow—producing head
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Basin VI

Impact Type Basin
Pipe or Open Channel Outlets

V<9.1m/s
B nsal Q >10 cms 12iu Q=20 cms Az
T12f Basin VI 2 &
B saranwdseviuéinin Hydraulic Jump
13-30% tila TW Depth ~d + 0.5¢
B Dimension ainvaannsgil 6.20 waz
a1519 6.3 (ura English)
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Summary of Stilling Basin Characteristics
Basin I to Basin X

Basin I  — Hydraulic Jump on Horizontal Apron
Basin Il ~ Stilling Basin for High Dam and Earth Dam
Spillways and Large Canal Structures
Basin 11I — Short Stilling Basins for Canal Structures,
Small Outlet Works and Small Spillways
Basin IV ~ Stilling Basin Design and Wave
Suppressors for Canal Structures, Outlet
Works and Diversion Dams
Basin V — Stilling Basin with Sloping Apron
Basin VI - Stilling Basin for Pipe on Open Channel
Outlet
Basin VII - Slotted and Solid Bucket for High,
Medium and Low Dam Spillways
Basin VIII — Stilling Basin for High Head Qutlet
Works Utilizing Hollow Jet Value

Control

Basin IX ~ Baffled Apron for Canal or Spiliway
Drops

Basin X - Flip Buckets for Spillway Tunnels or
Large Outlet Conduits

Sizes of Riprap to Be Used Downstream from
Stilling Basins (Including Prototype
Tests on Basin VI)
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SECTION |
GEHERAL INVESTIGATION nfF THE

HYDRAULIG JUMP ON HORIZONTA, APRONS

(BASIN {)
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SECTION 2
STILLING BASIN FOR HIGH DaM
AND EARTH DAM SPILLWAYS AND
LARGE CANAL STRUCTURES
(BASIN 1)

Jomo ond bosin lengeh reduced obour 33
percent w:th chute blocks and dentated
end sill,

For yse on hign spillwgys, large conct
structures, etc, for Froude numbarsg
above 4.2
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SECTION | SECTION 2
GEMERAL INVESTIGATION 0F THE STILLING BASIN FOR HiGH DaM
HYDRAULIC JUMP ON HORIZONTL APRONS AMO EARTH DaM SPILLWAYS AND
{(BASIN 1} LARGE CANAL STRUCTURES
(8asIN (1)
Jumo cceurs on tlat floor with ng chute blocks,
potfle pers or end sillin bosin, Usuaily net g Jomp 0nd besn lengin reduced about 23
prachcet basin becouse of extegsive length parcent with chute blocks and dentated
Elements gng charactemsucs of jumps for end sill,
compete ronge of Froude numbers 1s For yse on hign spillways, large congl
determuited to oid designers in scteching more structures, e1c. for Froude mumpers
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SECTION 3 SEGCTION 4

SHORT STILLING BASING FOR STILLING 8aSIN OESIGN
GANAL STRUCTURES , SMALL QUTLET AND WAVE SUPRESSCRS FOR
wORKS AND SMALL SPILLWAYS caNaL STRUCTURES ,OUTLET WORKS,
(BASIN 1) AMD DIVERSIOM DAMS
(BASIN [V

Jump Zne pasia lengih reduced aboul 60
peezenl with chute blacks, boffle pisrs, For use with jomps of Froude aumber 2.5
onc soled end sill. 1o 45 wheth utusty occur on ganaf

For use cn smoll spiflweys, outlel works, stroctures god dwersion dams. This
sme! cenol structyres where V; does not basin reduces excessive wquas (regted
exce2s S0-60 fest per second and Froude n imperfecd jumps.
nurces i above 45 Moy ols6 use agiterncte design ond/or wave

/ suppressars shown Delow, or Basin ¥ (
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SECTION 5
STILLING BASIN WITH
SLOPING APRON
THASIN Y}

For use where structural economies
dictote deswrability of sloping
epron, usualiy on high dom spidlwoys,
Needs greater toiiwoter depth then
homzeatol apron.

SECTION 6 B
STILLING BASIN FOR PIPE ON
OPEN CHANNEL QUTLET
(BASIN VI)

For use on ppe o open chonasl adists
Sizes ond drschacges from 1oble v,
snould not excesd 30 Tfeet per second No
1giiwoter regured Froude oumber usudily 15
to 7 but pot empocignt

Moy substitute for Sosm IV

Crergy loss greater 1hon in comporodle L, Tigure 44
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SECTION
SLOTTED AND SOLIO BUCKET FOR HIGH,
MEDIUM AND LOW DAM SPiLLWAYS
(ZASIN VI1)

Far uss an spillways, drocs, chutes
efe where crest fiow 15 not
submerged . v, and F, hove ma Limits

Dota may olse be used o design
Q solid~ type roiler bucxet,

{see Figure 47
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SEGTION 8
STILLING BASIN FOR HIGH HEAD OUTLET
WORKS UTILIZING HOLLOW JET VALVE CONTROL
‘(BASIN VD)

This stilling besin, abou? 5% shorter tnon
G convennerl besin as used to gissspate
Sydreuhit energy of the dowastreom end of
an oulies works control structure . To reduce
€CST ORC save spoce, the shailing basin s
utuolly consrructed within or cdjacent e
e powerhouse structyre 08 shown an
Figures T2 ond 73,
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SECTION 9
BAFFLED APRON FOR CANAL OR
SPILLWAY DROPS
(BASIN X}

“or use In Nox woys where water 15 19 de
lowered Trom one teve! to anoiner Tne
voffle piers prevent undue acceierationol
the fiow a8 1t pesses down the chule
Since the flaw welocities entering The
cawnstream chansei ore relafively low, no
snlhing pas sz required The chute may be
oesigned 10 discharge up 7o 60 cubic feaf per
seconc parfoot of wudth ang The drop may be
o5 high s structuraliy feasible
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SIMPLIFIED
DESIGN PROCEDURE

The boffled opron should De designed for ihe
mgumum etpecied dischorge 0 up to
60cls per foat of widih,

Entrance velotity v, should be os low 0%
procTical of v s

Sce Frgures 103,10% 407 ond 109 for sempie opproosh
Doots

Boffie sier hewghl W shouid be gbout 0.80,
Tam 9D Curve B phove

Baffle prer widiths and spoces should b cquol‘
up to %A H, byt not tess than W

The slope dislante bSetween rows of poffile
prers shouid be 2r, Teice Ine beffie hegit
h See tert for mireose 10 row spocing on f1ai ot

Four rows of baffie prers ore regurred
estobhish full control o the flaw, alnough
fewer rows hove opecated successfully At

1e0s? anc fo= of baifics should pe buricd
in tne packlll

gl

The chute tromwg =otls should be three
trmes a1 high oy the noffle piers

Riprap consisting of &-te 12-1agch §-pags
$howid be pigced @1 the gownstreom endy
of trawung =alts To prevent egdiey from

undermining the wotls,
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SECTION 1D
FUP BUCKETS FOR
SPILLWAY TUNNELS
OR LARGE OUTLEY CONDUITS
{BASIN X}

Tne surpose of o flig Swiest 13 to throw
Thz =Gles QowOSTTEDM TO Manimite
fiverped oomage Tz not o sudstitute
“ar on energy disuipotor becouse ¢
puceet 15 innerently incopable of
d1ss1pcting ensrgy wothin atself

SECTION a-A A

TRANSITION FLIP BUCKET
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PRESSURES ON TRANSITION
BUCKET FLOOR

For preswuces at ead and side woll of bucket
see Figures 163 ond 164,

SECTION I
SIZES OF RIPRAP TO BE USED
DOWNSTREAM FROM STILLING
BASING (INTLUCING PROTOTYRE
TESTS DN BASIN V1)
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CURVE TO CETERMINE MAXIMUM
STONE SiZE IN RIPRAP MIXTURE

Curve shaws montmum tite of stone
necessnry to resist movement.

The riprop should be composed of ¢ wel!
groded mizxture bul most of the
stones should be of the stze indicated by
the curve Riprop should be plocad over
o filter blanaet of graded gravel In
o layer 1.5 tiemes lor more} as thick
o3 the larger stone dimension,

The $tone-size curve obove even though
enly parhally proven, will provide o
storting pount for the development of
o more accuragie method of determining
minimum stone sires und specifying
riprap mictuces The curve indecates
aver most of its range that doubing
the figw velocity ltaving o struciurs
makes it necessary tao provide riprap
abeut four times larger in nomingl
digmeter or 16 times larger 1 wvolume
or weight. These foctors olone provide
a bosis for thought tn specifyiag
ciprap moterigl
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