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Abrasion-attrition -degradation 
of sand. 

Accretion in N. W., Rice and 
Dadu Canals at Sukkur. 

Accretion ;or the river berl at 
Sukkur Barrage-causeR of­
an I how to reduce rata of rise 
-Part II. 

Afflux-Jne to the proposed ex· 
tention of tha outer Lank of 
approach chan:--~el-Ex peri-. 
ments ta improve flow con::li· 
tions in approach channel 
upl3tream of Sukkur Barrage, 
Indus River. 

Affiux-rednction ·of, at Luni 
River Railway Bricige No.3, 
of t3e SJ.mcia.ri-Rani war a 

-Bran'!h of the Jod_hpu:r 
Railway. 

A.lex:1n lra Bridge over the Ore­
nab River near Wa:z.irabad­
steps requireJ to prevent 
damage to the 

\.n:1lj sis-Technical- of avail· 
able data re: the rise of water 
levels of the Indus in the 
past and to ha anticipated in 
fut.ure. 
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··~pparatus for generating 
waves in a model.· 

Approach Channel-Prevent· 
. ing e.Jips of the right Lank of 

Indus River bolow the nose of 
approach Channel ups:ream 

~ _of Sukkur Barrage 

Approach Channel at Sukkur­
D~~ign. of off· taka at the 
~ntrance <.'£the right pocket 
from the 

.Apro~~Desi~n : of-to protect 
the truncated nose, with 
maximum depth of scour.:::.::.:. 
In )us I River above Sukkur , 

I 
Barra~e. 
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Apron ~esign for tho: South : 
Guide Dank of 1 he Alexandra 
Bridge on the Chen!l.lJ. River 
N. W. Railway, 

Aqueduct No. 23 of the N ira. 
Right Bank Canal-Fluming 
of 

Assam. Access Road-preven· 
tion ot Scour in Garang River 

I 
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Assam, Ncatnati' in-Pre~ention 
of erosion at-~ : 
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Attracting groyne-Revetment 
acts &S 
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Attracting i st;a n d-nukkur 
islanJ, in the Indus a!cts as •u-- , I i 
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AttrlCtin:; r slan.ls to reduce 
turbulence in the Hooghly 
River d/s of the Kunckla at 

-Titaghar Jute ~1.ill. 

Attracting Spurs-the use of­
f..>r traininJ a river upstream 
of a bridge or a Barrage. 

Attrition-R1.tt' of attrition of 
san1 in ctunnals. 

Augmentation of Bombay 
W tLter Supply, 

Auranga. River, Trainiug the 
-to protect Bhadeli village, 
District Sur at (Bombay). 

Automatic feed for maintaining 
a. const .. nt water level. 

Automatic gates epillway . for 
the Tans:1 Dam-Determina· 
tion of. the coefficient vf dis­
charge of Lhe 
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Baffle Fall-Hurdling over­

Baffle platforms below s. \V.F. 
s-Design of-

Baffles - to dissipate energy 
Lelow S.W F.s-Design of-

Bagaha-Gandak River at­
on the Oudh & Tirhut Rail­
way which has ou ttlank-eJ 
tha uriJJe-how to divert the 
-to its origin:tl 
through the bri.lge. 

course 

Pagei of Annual Report (Technical) 
for the year 

1!'4~ I 1945 I 19li' I 1917 I 1!14~ 

f5 

~0 

38 

39 

10 

... 
~ 

••• 

... 

2~.35 

... 

... 

•• 

... 

-. ' -~ 

5 . .. 
115 ... 

137 

... ·, 51 
' .. ~ . 

. ... .... • •• 

153 ••• 

••• 

... ••• 

... ... 

. . . .. . .. 



B 

· Bakshi Khal. 

Balta. Jheel, & Solani Khadir 
schemes in U. P. -~odel 
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Baltlchistan- Protection of 
retain!ng wa11s fLom scour 
by means of repelling Spurs. 
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Barrage - prop~sed design of 
Lower Sind Barrage-Long 
pocket versus short pocket. 

Barrage proposed at Kotri­
design of right anJ left pocket 
divide walls. 

Barrage proposed at Kotri­
Comparisons of velocities 
duri:1g scouring operations 
with different number of ~eft 
pocket spans. 

Barrage proposed at Kotri­
"btill pond or semi open flow" · 
r£gUlhtion · and consqu(;nt 
height of pocket gates. 

B. B., and C. I. Rail way Lrif1ge 
at Broach-scour caused by 
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BridJeS- scour at Guide b:1nks. 

Bri:fge on Dea.s river near 
Baas Station on the N. \\.,.. 
Railway on Lahore-Lu.:lhiana 
section. 

Bridges on Marlras Bomb'ay tine 
of 1-.1.~SJvl. Railway betw~en 
miles· 82 & 113- protective 
measures of 

Brid~e piers- scour round 
,,,,.. 

Bridge over Gan~a River at 
Patna or 1-Iokalileh Ghat­
p_r.oposed for com!Jiued Road 
and Railway Bridge-

Broach- scour caused by left 
bank groyne \ of the B. B. 
and C. [. Rail way Bridge at-

'· 
Bruckner curve for sunspot 

numbers. 

Brushwood groynes, effective 
in eliminating "bellies" ani 
re·urn flow with "jetting" pre­
vented by lowering pavement. 

Bukkur island in the In:Jus acts 
as an ATTHACTING island. 

Bulk proportionJ.Jity and height 
of hump- Re!ation between-

Bunds-River bunds in Sind­
causes of breaches in 

c 
Calibration ,of a flumed bf\dge 

nrar Pimpra on the Nira L H. 
Canal 1n Bomb'ay Province. 
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Can ~.Is, eraiication of weeds 
from-Juring closures. 

CJ.nl.ls-Rivers an:i canals­
fl JW in c:tJ.nnals in inc.Jhe· 
ren~ & coherent alluvium. 

Can 1.b-Exclusion of sani from 
enterin; the cana.ls at Lower 
Sin l Ba.rra6e on Indus at 
Kotri. 

CanJ.ls-Remodelling of 

Causes of accreti'ln of river bed 
at Sukkur .B.urage ani h·JW 

to reduce rate of Rise, 
Part I. 

Caus.es of accretion of the river 
bed at Sukkur Bl.rrage and 
how to reduce r.1te of rise­
Part II. 

Cause~ leading to erosion of 
the left bank of the Rup­
Dlrain River u/s of the Kola· 
ghat bridge on the B. N. Rail­
way. 

Ca.wnpore Electric Supply Cor­
poration-How to f;ecure an 
ade~uate supply of water for 
the river-side power station 
of the-

Central islani or ~pur for river 
training. 

Ceylon- advice regarding pro­
bable maximum run-off 
from catchments in-
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Ceylon - advice regarding 
waterway of bridges in -

Channels ·- alluvial - factors 
affe~ting flow in 

Channels - Factors affecting 
silting & scouring of 

Chenab river near Wazirabad­
Alexandra Bridge over the­
steps required to prevent 
damage to the 

Cistern - Design of - below 
flumes. 

Closing of spills on right bank 
u/ s of Hope Bridge led to 
heavy erosion o£ the Rander 
Road. 

Cocbin Harbour Model- Preli· 
minary note on 

Cochin Harbour- Formation of 
mud banks at. Extracts of 
Report of the Special Com­
mittee J 938. 

Cochin Harbour - movement 
of mud banks at 

Cochin Harbour - Notes on 
Tides near 

Cochin Harbour- Preliminary 
Report on improvement of­
by K. K Framji & T M. Oag 
( 1947 ). 

Oochin Harbour Model- design 
of scal-:~s, 
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· Coefficien~for conversion of sur· 
face velocities to mean velo-
cities in natural streams. 

. ' •.- I 

Coefficient of discharge of Ga.-
nesh Iyer's volute siphon-
Factors e_ffecting the 7 

Coefficient of discharge of 
Standing Wave Flume. 

Coefficient of discharge cf Stand 
ing WS:ve Flumes.- Effect of 
piers on 

.. 

Coefficent of discharge of Nita 
L. B. Canal Head Regulator. 

Ccefficierit of discharge of Notch 
/ type and weir type falls on 

-the Ma.hana.di Main Canal 
(C,P~), 

.. • 1- ~ 
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Coefficient of discharge of the 
·· autpma.tic- gates spillway for 
·the Tansa _J?ard- Determinf\-
tion of the-

Collapse of Rohri--Multan Road 
Bridge over Rohri canal at 
R. D. 52,000 in Sind - Preven­
tion of-

Oomparison of sites for the 
Lower Sind Barrage. 

Comparison of - V a. r i o u s 
Schemes for the augmenta­
tion of Bomb a. y Water 
Supply. 

Construction of a 500 cs. Stand­
ing Wave flume in Jodhpur 
State. 
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Control blocks & deflectors in 
flumes- Design of-

Control. how to and train the 
Beki, Balkadoba and Manas 
Rivers on B & A Railway 
(Assam). 

Controlling s an d entering 
. canals_,;;... ,Design· ·of .Lower . 
; Sind Barrage at Hajipur:-,. , 

Control of erosion of Kshipra 
river at Ujjain. 

Control bf •sand enteTing the 
canals taking off the Lloyd 
Barrage at Sukkur. 

Control of :sand ·entQring the 
Mithrao & Khipro Canals­
Ex- N ara River at Makhi, 
Sind 

Controlling the sand entering 
the canals- off Son Anicut 
at Dehri (Bihar). 

Crump's original design of 
S, W. F. 

Culverts- road. Design of vent 
approaches & exits. 

Curvature of flow- in a parallel 
sided 5' wide S. W. F. under 
various stages of flow. 

Curvature of flow -in rivers 
and canals for controlling 
sand entering c a n a I s and 
training of tidal a.nd non-tidal 
waters. 
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Danger of water-logging in the 
Eas:ern Nara. Tract. ,-in 

1 r ...... 

Khairpur State in Sind. 

Darkeswa.r river. 

Dates of beginning of depletion 
from Lake Tansa. Bombay­
years 1896 to 1944. 

Dates of break of monsoon at 
Tans a Lake Tans a, (Bombay)­
years 1896 to 1944. 

Datum area 1,000 ft. d/s of 
Sukkur Barrage before Right 
Bank approach channel was 
consuucted and after. 

Deep scour d/s of the N. W. 
Railway B ·idge over the 
N. W. Canal near Ruk, Sind­
Experiments carried out to 
evolve a suitablEi design of 
pavement and side expansion 
to induce accretion. 

Deflecting groyne- Measures 
taken to control. erosion of 
the left pank of the Rupnarain 
u/s of the B. N. Railway Brid­
ge at Kolaghat by means of a-

INDEX: 

·Pages of ariunal Report ( Technical ) 
for the ,year -· 

• .. , 

. '"·' 

3* 

••• J; 
I 

, "'r t!·.· . .,_ .. ,. 
r.d~- ... ~·.1",J ... 

.o.•.• • I·\ \; 1i 

, .. 

3:)(ci ..... .. 
. ! 

... .. 

- . . ..... _., 

• L 

'-' I . 

.. 
' 

.. :T 

< .. 

• I. 0
/ 

... ... . .. . .. . . 

73 

t 
' 

102 

23 

... 

r 
t· 
~: 

' I 

••• 

:.;l. 

.. ; ... 

5--7 
·. .., ......... . 
;· .. ~ .. ;. . . 

.. 
·: ·.• 

. .. . 

••• 

; .. 

. ;,·.:. 

•· . .. 

' .... 
l t..,\,f 

• I t •, 

· .. 

~ : .. ) ,,..l': .. 
~ .. ~ 



D 

Dehri-Groyne with a regula-
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M. W. Canal at-
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vention of scour d/s of sluices 

Dehri on Son ( Bihar )-sand 
excluding heads for the M. E. 
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Dehri Son ( Bihar )-Coeffcient 
of discharge of weir. 
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•'Jettino-It below Canal Falls & 
0 

Bridges. 

••J etting'' prevented by Lowering 
pavement level at Railway 
Bridges. 

Jodhpur Railway line-Tr .. ining 
of Luni River to prevent it 
damaging the-

Jodhpur Railway-How to con­
trol Luni River where it is 
crossed by the 8amdari­
Rani war a Branch Line on-

Jodhpur Rail way--Steps necess­
ary to protect main Line-from 
Hyderabad to Luni Junction 
on- from damage by Luni 
River floods. 

Jodhpur State- Design of a 
stilling basin dis of the over­
flow Hection of the m a i n 
Erinpura Dam in.,..· 

Jodhpur State-Construction of 
a 500 cusecs Standing Wave 
Flume in-

J odhp'lr State- Erinpura Irri­
gation and Hydro-electrical 
Project siphon spillways in-

Jodhpur State- Runoff from 
Erinpura Reservoir. 

Jumna at New Delhi- Present 
and future· water require­
menh and supplies in tho-
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Karchi water supply scheme-
40 cusecs Standing Wave 
Flume in the masonry con­
duit taking off f r o m the 
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Cuttack (Orissa)- Distribut­
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Ka.tjuri River - protection of 
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Khari river at Rajpur, near 
Ahmedabad (Bombay)- How 
to prevent outflanking of 
Barrage on-

Khipro Canal ( Sind ) - Re­
modeling the, for sand ex· 
elusion. 

Knuckle at Dunbar Cotton 
Mills - Longitudinal and 
cross row of piles at the- to 
enable accretion and silting 
to take place. 

Koilsagar Dam Project, 
Hyderabad (D~ccan)- Sipho11 
Spillway proposed for the 

Kosai River. 
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of, for effective sand exclus· 
ion from canals- Sind. 

Kotri Barrage - Regulation 
of - ''Still pond" or "Semi 
open fiow" -and consequent 
height pocket gates at 

Kshipra River at Ujjain- Eros­
ion of- control of 

Kshipra River at Ujjain -
Union of Madhya Bharat 
(Gwalior State) '!,raining of 
the 

Kuakhai River at the proposed 
Road Bridge site near Bali· 
~nta (Or ina)- Trainins of thQ 
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Kuakhai River -protecting the 
right bank of, above the B. N. 
Rail way Bridge near Cut tack 
(Orissa). 

. 
Kuakhai River -design of guide 

bank, above the ·B. N. Rail­
way Bridge at Cuttack:. 

Land Drainage- In the Bom· 
bay Deccan. 

Leakage through Solani em­
bankment. 

Lloyd Barrage-Soil survey of 
area. commanded by 

Lloyd Barrage- Training of the 
Indus River above Sukkur 
Barrage to prevent sJips of 
the right bank below the 
nose of the Approach Chan­
nel. 

Lloyd Barrage- Stabilty of the 
proposed truncated nose for 
a super-flood of 9,00.000 
cusecs, in the 1/80 G. S. 
model. 

Lloyd Barrage-Afflux due to 
the proposed extention of the 
outer bank of Approach 
Channel at 

Lock Span - proposed design 
of- in Lower Si~cl l3a.rrage 

tfr~ KotrJ, 
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Low level "Vv' eir downstream 
of Delhi Gate Pumping 
Station.-effect of constructing 
a- on the low water channel 
at the Pumping Station. 

Lower Sind Barrage (2i00ft. up· 
stream of site B near . Haji­
pur) - Experiments in con. 
nection with dissipation of 
energy downstream of-

Lower Sind Barrage - Com­
parison of sites for the-

Lower Sind Barrage - Design 
of the -Experiments to test 
the design for scour and sand 
exclusion from canals- Sind.· 

Lower Sind Barrage- Experi­
ments to determine a suitable 
profile of the- to cause mini­
mum afflux with gates fully 
open. 

Lower Sind Barrage, site C­
island for 

Lower Sind Barrage at Kotri­
Factors affecting· the exclusion · 
of sand . from the canals, at · 
the proposed -

Lower Sind Barrage at Kotri­
Scale ratios of the model. 

Lower Sind Barrage at Kotri­
design of Lock Span. 

Lowest bed levels in the 
Bukkur·Rohri gorge at 
L:tndsdowne Brid~~ during 
19~ 8·-1 ~44, 
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Luni River - How to control 
-where it is crossed by the 
Sa.madari - Raniwara. Branch 
line on Jodhpur Railway. 

Luni River Floods- Steps nece· 
ssary to protect main line 
from Hyderabad to L u n i 
Junction on Jodhpur Railway 
from-

Luni Rivier -Training of the 
-to prevent it damaging 
JoJ],pur Railway line. 
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Mabana.di and K a tj uri at 
Cuttack (Orissa)- Distribu­
tion of flood waters between-

Mahanadi River -preventing 
f!ICour below the cent r a.l 
sluices of- at the Mahanadi 
Anicut at Cuttack (Orissa.). 

Mabanadi River- Test of mea­
~ures to dissipate energy to 
prevent serious damage to the 
central sluices of -a.t Cuttack 
(Orissa). 

Maha.na.di River - Calculations 
for the Standing Wave, Baffle 
pavement, etc.-proposed desi .. 
gn to prevent damage to the 
central sluices of- at Cuttack:: 
(Orissa). 

Mahana.di River-Redistribution 
of sand load between the Ma.­
bana.di & Katjuri river sr!it~Ql 
p~ Cutt~ck (Orissa), . 
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Maha.nadi River- Experiments 
with reduced and unreduced 
Naraj weir let,gth to find the 
distribution of sand load bet­
ween Mahanadi and Katjuri 
System. 

Maha.nadi Main canal Fa 11 s 
(C. P.) - coefficient of dis­
charge of Notch type and 
Weir type Falls on 

Malaprabha river- Training the 
-to protect the left bank and 
abutment of the M &S.M. Ry. 
Bridge No, 8 at Hole- A.lur 
on the Hotgi- Gadag line. 

Manas, B e k i and Balkadoba 
rivers ( Assam ) - How to 
train and control-

Mandeswa.ri River. 
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of India, Burma and Ceylon. 

Maximum depth of scour at 
heads of g d i d e banks and 
groynes, pier noses and d/s of 
Bridges. 

Maximum depth of scour at 
noses of guidca banks, groynes 
and at sharp bends. 

:Maximum depth of scour related 
to 2f d which is related to 
tu1 bulence. 

Maximum depth of scour round 
phil'S of Bridies iu-
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Mithrao and Khipro Canals­
control of sand entering, Ex­
N ara at Makhi (Sind). 

Mobile River models, v·ertical­
ly exaggerated- Method of 
calculating scale ratios in-

Model Experiments - Field 
results of measures adopted 
after. 
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~Iodel limitations - Methods 
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Model - Scale R a t i o s of the 
Sutlej River model at Sama­
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Offtake - Design of - at the 
entrance to the right pocket 
from the approach channel at 
Sukkur. 

Orissa, experiments with a 
vertically exaggerated model 
(l/400, 1/66) of the Mahanadi 
and its branches at Cuttack. 
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Preliminary note on the design 
of scale ratios of the model of 
the Hooghly River from Ban­
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