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PREFACE

'I-‘he malnt.enanee of 100 mle lung .-.-.pproz.ches to the port of Culcutta
I_has engugea the attepti.m of uhe Port. I‘-uthorlties sinc-.- t® niddle of
the lyth cent,arj}'. -.Copseque'rrt,_ c_m, the “neregse of size of tht' veasels ad
their. drifts, the pmbie_m\;&:;-_:'i_%proving t.ﬁc_ ?ié.vj gabilit,; »>f the river |

oo_,ql,;r bec ATE more ac té then in. uldan cavs. Popt Co. 1-;3'.:ners. aonTnt
_’th'*__ advice of verious rec-.gri*eq e:mer'ts. '1".1ey were generally of th
onhinisy thal tne_ Jemes ang ';;agfy -Rea.ch j«'as a bottleneck in tht; way of
Lzviggtion.. In 947 ,‘;}ir ‘(,Ja”uc‘ie Iri ;lis, whom the Port Commissioners con-
sulteo B B.QVl-:e thcm to :anestlgute the measxes for isproving the navi-
E,f;_b:. 1t.y oz t.ne -'1ve. :’ooghlv by hydrzulic model studi~s. The problem
'was', th,erefor:e ,,_xefe_r-redr to the C.ar.t.ral I',ater & Power Research Station
in .May 1947.

_The “memorandur gives a resume of model ‘studies -f:ondaci:ea' tos evulve
’gn-_gjq{imim -sol&t.ioﬁ fbf the im%r'o;'emﬁt 6f th; ‘Lxlta:. Jamem‘ -a'nd Vary
‘deach. Tr 58’ mvestlgations were corducted or a hyurzulic m:de.:. of the
: Hoozhly evienting- i‘rcu tue Sanc He.aos to Bansbdra. ut t.e 1‘ eld labora-

- tyry of the CYPES,.
: ?Tﬁé;3'é'.%tllg:'§’* gjpﬁtéf‘ullyf acknowleagé the nelp of Shri A S Naik,B Se,

in gonducting the model tests.
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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 bélow the Saugor Light House, The
'Bb"éct*df model experiments is to ini h |

Jec xperiments is to investigate the means of 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 gives

depth scale = (length scale ratio)z/3 = 1/158

;Ho%ever, it was expedient to'examiée tﬁe‘cpoice of depth scale

raﬁi& from the view point of beg movemgnt, tufbulence ete. |
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 veloclty; and
the third fhé Reynold's number. Computed velocity was worked out by
.Dr Jack Allen's formula

- - .2
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where

velocity in ft/sec

specific gravity of sard used in the mo?gl

specific gravity of water assume? unity”in this case
length of the side of a cube having the same weight
as the average grain(inches)

uniformity modulus of material

depth of water in inches
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'The average grain size was taken to be the weighted

mean diameter of the Ninan sand viz .09 mm with which

the model bed was proposed to be moulded. Fig 16

shows the sand distribution graph from which the modu-

lus of uniformity of Ninan sand was worked out to be .483.

Comparison of prototyi:e and model values for 1/160 scalel shows

that bed movement may be expected in the model with this depth src‘ale‘.'
It was noted that considering the high cémput_ed threshold velocities
it may be necessary to go in far a .highei:' exaggéré.tion 'of.material of
lower specific grav:i.t.y, unless on account of curvaturqéffect and ‘con-
sequent velocity distribution satlsfact.ory bed movement was possn.ble

Further considering the availability of dlscharge 1t was consuiered

better to work with the depth scale of 1/160 at the outset

From the tabulated values of Reynold's number it will be seemvthat

in each case turbulent flow in the model i2s satisf actorily e;ls'.zréd'.f

Tablel; shows the computations for Reynolds' criterion. It uiill—
be seen that except in the case of 't.he depth scale of 1/80 G:.bson's
eriterion of h3 vV ﬁ? 30 2 0. 09 " was not satlsfled

ever, in the light of experlence of other tidal models it was likely
that the depth scale of 1/160 may give satisfactory results

How—
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:Prototype : Model values for depth scale
svalues for : : : :

smaximum ¢ 1/80 1/120 1/160 : 1/200

_____________ flood & i Lol -i___—
.. h 251 oM 3.756n  2.496%  1.884r  1,500"
SAUGOR % (ft/sec) 5.2 -513 467 443 416
¥R x 1070 130.0 . 1666 0971 .0695 .0520
h 261 1n 3.912n  2.616m  1.956"  1.572n
GANGRA V (ft/sec) 7.4l .520 472 42 420
‘Rx1075  193.29 ° . .1695  .1092  .0720  .0550
h 251 On 3.75%n  2,496n  1.884r  1.500"
BALIRI ¥ (ft/sec) 5.4 .513 467 443 116
Rx1207°  135.0 1606 L0971 .0695  .0520
| ; h. 270 4 41160 2.7480 2,06k L.6hhY
. HOOGHLY V (ft/sec) 7.5 .52 478 LT 21
POINT :.R x 105  205.0 .1707  .1095  .0769  .0581
KING . - h 350 0n 5.2500  3.492"° - 2,628" 2,100
GEORGE  V (ft/sec)  10.7 551 .505 4T3 449
-DOCKS" R x 107>  .37h.5 .26 .69 L1036 0786

* Reynold's number
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TABLE 4 ________.
' Be;tlz ;1 = -:- 3 sVerti-:Max : Q in :Time :Mt?del
scale:16.33 ft: : 3 *  :cal flood smodel :scale :Tidal
tbelow lOOh3 e :h3e\] H/30 :Velor :in  : = sratio :igr;.;:d
:Saugor : : : scity :model: 62 : 8
(£t) = : : cratio :. g 2-0%X107; :18 min
:1/d .10 cfs . min

——— — e - -

faad -— e EE e = e
- — -—eem R e e —m Em R e e = s = -

- s ew = -

1/120 .136 .25 16.67 .0307 1.52 1/2.63 19.00 1/183 4.03
/160 .102 .11 12.50 - .0101 .988 1/4.05 12.35 1/158 4.66

1/200 .082 .06 10.00 .00Lk2  .706 1/5.66 8.82 /141 5.24

- e s Ew am e -
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Fig 2 : The increase in size of vessels trading
with the Port of Calcutta worked out
from average of the ten'largest ships.
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Photo 12 : Flood flow pattern with existing conditions Photo 13 : Flood flow pattern with 1200 ft recessio
3 hrs after L W and reclamations, 3 hrs after L W

Pheto 15: Flood flow pattern 47:4 mts after L W



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

Photo 17 : Flood flow pattern 2 hrs 19-7 mt
after L W

Photo 18 : Flood flow pattem‘.‘} hrs 15 mts
after L W
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