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The rr.c.in1;ena.nce of: 100 illiie' long ;;;.pprocches to the purt o1' C<..lcutta 
• ... 

ti'as ,··er.g-.ge_d 'the· a,ttimti~n of the Po~t Authorities sine~ t:'lt, trl.dr.lle of .. - . . . 

t.:te 17tli ~ent.Jlrr·· -:co~seque·n~ on' the··~·.ncr~:ese of sizE" of th; v• a.1cl>HII c.i 

the:fi;., dr~fts J 'tn: PIV.bk,,m ':ci· ._i,~proving t~( '. navJ gabilit,.: ?f the d ver 

H::.o·;:tlj ·be c fl:U<o :n"re . .-.c•.-tb t h~ n in· olden C:a·rs. P .wt C'J·,, Ls l.l:".er:. .10'l:;ht. 
. . - _.; • ,. • I 

't·ti~_ a,Ci:v~ce of vc;.z·iolls reccgnio~-d c-;,.:~rh.· · ~:1ey ~vere ~enerelly of th 

o~~i~J::,th;Ei~ the Jc:JD.e'' <,n::i !o:su li.eech was a bottleneck in the W/:J.Y of 

r.;oyi.~4ioz:O; 11',1 __ 1947,; $;rr (,laooe Ir::;lis, '1'41~·m the Port Coll1Dissioners con-
' . 

sulte~, advbe~: them to investig~te the meas•.re3 l"or i'::proving the navi-
~-. 

giiliili:ty .of the· river: i{o::>ghly by hydra'illc model studi·· s. T~ proble:r: . . . 

was> tharefore,_ :referred to the· CJr.trall\ater & Po~>.er Research Station - - -

in Jlia,y 1947 •. 

. The:=me:noranciUrr g:t'vl.'.i a resume 'of mociel·studies -cond•lcteci to ev·Jlve 

·~r. .oirtirr.ue sCilutio~: for the im_i)ro;~:IE~t ~f the F-:llta Jwn~.'' ;and l(ar;r 
. . _- . . ~ 

:ae.a¢h· •... T;it::sP.· ~v~stigations :were' cor.ducie<J :>r. a h~·~.orctulic m·.Jdel of the 

: Hoo;J:t.l7 e':':'~ehfiil'lg ·-fro!r:· the· Sant: He&.aa to Bansbaria at t. :~<. field lal.iora-

. · :tfie:·a·.tth~I·~''i!~tefull~: ackn:>wle.::.gi," ~he ne1p of Shri AS r-:aik,B So, 
.. ~ 
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. APPENDIX I 

Design of scale ratios of the Model of Hooghly River 
from Bansbaria to Reefs 25 miles below Saugor 

.The model of the Hooghly Estuary covers a reach of 115 N miles 
. . 

from Bansbaria down to Reefs 15 miles below the Saugor Light House,The . . . 
ob:tect'of model experiments i.s t-o investigate the means ot improving 

the navigability of the river.· 

Length scale ratio: Considering the area available immediately, 

the length scale of 1/2000 suggested by Sir Claude Inglis is suitable 

and is adopted. 

Depth scale ratio: Sir Claude Inglis had proposed a depth scale 

• 
of 1/160; presumably this was based on Lacey's formula which g.ives 

depth scale = (length scale ratio)
2
/ 3 ~ 1/158 

. . 
~Ho~ever, it was expedient to ·examine the'c~oice of depth scale 

ratio from the view point of bed movement, turbulence etc • 
• 

Table 3 gives the computations for Allen's criterion for different 

depth scales at various sections along the river from Saugor to Calcu

tta. First row gives •h•, the depth; second computed velocity; and 

the third the Reynold •s nUJDber. Computed velocity was worked out by 

.Dr ·Jack Allen's formula 

where 
V= 
F = 
F•= 
L= 

M= 
h = 

velocity in ft/sec 
specific gravity of sand used in the mo~~l 
specific gravity of water assume~ unity J.ll this. case 
length of the side of a cube hanng the Sa.Dil we~ght 
as the average grain(inches) 

uniformity modulus of material 
depth of water in inches 
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Tne average grain size wa~ taken to·be the weighted 
mean diameter of the Ninan sari! viz .094 ll'm with which. 
tre model bed was pJ;'oposed to be moulded. Fig 16 
shows the sand disi;.ribution graph from which the modu-. 
lus of uniformity of Ninan sand was worked out to be ~483. 

Comparison of prototype and model values for 1/160 scale shows 

that b~d movement m~ be expected in the model with this depth scale .• 

It was noted that considering the high computed threshold ve.locities 
. 

it m~y be necessar,y to go in far .a .higher exaggeration or material of. 

lower specific gravity, unless on account of curvatureyeffect and 'con-

sequent velocit,y distribution satisfactory bed movement was possible. 

Further considering the availability of disc~arge it_ was considez:ed 

better to'wark with the depth scal!':l of 1/160 at the outset. 

From the tabulated values of Reinold's number .it will be seen,tbat 

in each case turbulent flow in the modei ;;as satisfactorilJ ensured. 

Table4shows the computations for Reynolds' criterion. It- will 

be seen that except in the case of tre cfeptq .scale of 1/80 Gibson's 

criterion of was not satisfied. How-

ever, in the light of experience of other tidal models it was likely 

tha. t the depth scale of. 1/160 m~ give satisfactory results. 



-':8-

.. · TABlE 3 - - - - - - - - - -- - - - ~ - - - - - - - - - - - - - - - - -- - - --
: :Prototype : Model values for depth sea~ 
: : ~alues tar : ------;------;---------
: :maximum : 1/80 : l/120 : l/16o ~ l/2!)0 
: :flood : : : : 

-------------~----------------------
" h 25' 0 11 

SAUGOR '>vttt/sec) 5.2 
*Rx 10-5 . 130.0 

h 26• 1" 
GANGRA V (ft/sec) 7.41 

· R X 10-5 193.29 

h 25 1 0 11 

BALARI V (ft/sec) 5.4 

R X -10-5 13 5.0 

h 27' 411 

HOOGHLY .V (ft/sec) 7.5 
POINT : ·. R x 10-5 205.0 

KING h 
GEORGE. V (ft/sec) 

· DOCKS. . R x 10-5 

35 1 on 
10.7 

. 374.5 

* Reynold's number 

3 .• 75611 

-513 
.1666 

3.91211 
.520 

" .1695 

3.756 11 

.513 

.16o6 

2.49611 

.467 
.0971 

2.61611 
.472 
.1092 

2.49611 
.467 
.0971 

4.116 11 2.74811 

.524 .478 

.1707 .1095 

5.25011 

. 554 

.2426 

3. 49211 ' 

.505 
.• 1469 

1.88411 

.44'J 

.0695 

1.95611 
.442 
.0720 

1.88411 
-443 
.0695 

1. 50011 

.416 

.0520 

l. 57211 
.420 
.0550 

l. 500 11 
.416 

.0520 

2.06411 l. 64411 

;447 -424 
.0769 .0581 

2.628" 
.473 
.1036 

2.10011 
.449 
.0786 

_______ .:., ___________________________ _ 

TABlE 4 - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - --
· Depth: h :: : : : : Verti- :Max : Q in :Time :Model 

scale: 16:33 ft: .,·: : * :cal :flood: model :scale :Tidal 
:below :lOOh-': e :h3eV'H/30 :Velor :in : : :ratio :period 
: Saugor : : : : city :model: 6= :12 hrs 

. : (ft) : : : :ratio : 6 :50x10 : :18 min 
. . . . ·L/d .10 . cfs • • min . . . . . . . . . ---- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

l/80 .204. .85 25.00 .157 2.00 l/1.43 35.00 l/223 3.30 

l/120 .136 .25 16.67 .0307 1.52 l/2.63 19.00 1/lBJ 4.03 

1/160 .102 .11 12.50 .. 0101 .988 l/4.05 12.35 1/158 4.66 
. 

.706 1/5.66 8.82 1/141 5.24 
1/200 .082 .o6 10.00 .00442 

* vH/3o = 0.737 

---------------------------------·--
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F~oto J Flood flow pattern on the last of the flood 

Photo 3 : Flood eddy between Fort Mornington and 
Bungalow point 

Photo 4 : Effect of realigning bank at Shipgunj 
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Photo 2: The reach reproduced in the model 



Photo 5: Flood fl ow pattern 40 econd ( I hr 
45 mts ) after making of flood 

Photo 7 : Ebb flow patt-.:rn 20 econds ( 52 mts) 
after mak ing of ebb 
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Photo 6 : Flood flo" paucrn I m ( 2 hrs 38 mt ) 
after m1king of fl ood 

l'hcto 8: Ebb fl ow pau..: r n 1 m l 2 hr 38 mts ) afte r 
mak ing of eb b 

Pl.oto 9 : Ebb flow PC! lt :rn 2 mts and 20 econds 
( 6 hr 8 mt ) after m:tkin3 of ebb 
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Photo 12 : Flood flow pattern with existing conditions 
3 hrs after L W 
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Photo 13 : Flood flow pattern with 1200 ft recessio 
and reclamations, 3 hrs after L W 

Photo 15: Flood flow pattern 47·4 mts after L W 



Photo 16 : Flood flow pattern 1 hr 27 mts 
after L W 

Photo 18 : Flood flow pattern 3 hrs 15 mts 
after L W 

Photo 17: Flood flow pattern 2 hrs 19·7 mt 
after L W 
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Fig 14 B : Velocities in the Ninan Reach and Folta 
Bight under existing conditions and under 
I 200 ft recession of Folta Point 
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