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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.· 
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~ _of Sukkur Barrage 

Approach Channel at Sukkur
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~ntrance <.'£the right pocket 
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.Apro~~Desi~n : of-to protect 
the truncated nose, with 
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In )us I River above Sukkur , 
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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 
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Assam. Access Road-preven· 
tion ot Scour in Garang River 
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Assam, Ncatnati' in-Pre~ention 
of erosion at-~ : 
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Attracting groyne-Revetment 
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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 
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tion of. the coefficient vf dis
charge of Lhe 
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Baffle Fall-Hurdling over

Baffle platforms below s. \V.F. 
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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. 
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Barrage - prop~sed design of 
Lower Sind Barrage-Long 
pocket versus short pocket. 

Barrage proposed at Kotri
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divide walls. 

Barrage proposed at Kotri
Comparisons of velocities 
duri:1g scouring operations 
with different number of ~eft 
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Barrage proposed at Kotri
"btill pond or semi open flow" · 
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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-
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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 
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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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•'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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Barrage on-
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modeling the, for sand ex· 
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ion of- control of 
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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, 

Pages of Annual Roport (Technical) 
for the year 

1944 

63 

••• 

. '. 

-~· 

... 

I • 
I 

1945 

I 
! 
I 
I 

! 2 t 

... .r 123 

17 

25 . 
i ··-
1 

i 

I 
. 1-

' 

I 
i 

1~47 

4 I 

i9l 

-



L 

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 
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L:tndsdowne Brid~~ during 
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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), . 

INDEX 

Pages of Annual Report (Technical ) 
for the year 

1944 

3,5 

-·· 

... 

1945 I 1946 
I 
i 

t -53,52 

I S 
i 

I. 
19-22 f ••• 

••• 

I 
I ,_. 
i 

. ' 
! 
I 

r 

5,27 

31 

36 

1947 1948 

... 

34 



M 

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. 
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rivers ( Assam ) - How to 
train and control-
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tu1 bulence. 

Maximum depth of scour round 
phil'S of Bridies iu-
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after. 

~ode] - Equivalent size and 
specific gravity of stones and 
blocks in a-

~Iodel limitations - Methods 
followed in overcoming -and 
model scale ratios- methods 
followed in fixing- based on 
experience gained at the 
Indian Waterways Experi
ment Station, Poona. 

\iodel limitations - action of 
tree groyncs as regards bank 
erosion and accretion up
stream and downstream of 
the groynes. 

\{odel- Pilot & m o b i 1 e bed 
- Experim~nts with 

\1:odel scale ratios - methods 
followed in fixing - and 
model limititions - methods 
followed in overcoming -
based on experience gained 
at the Indian '\V a.terways Ex., 
periment Station, Poona. 

-INDEX t9i 

Pages of Annual Report ( Technical) 
for the year 

1944 

15 

I 
! -

1945. . t946 1 t947 

•.. 

107--
110 

t 15-.. 
116 

86-·: 
116 

88--
116 

l 

127 1 
I 

... 

-
... 

5 

... 

~·· 

34 

34 

i 

l 
I 
r 

I 
I 

j 

.. 1 

! 
I 

t 

I· 
f 

'I 
I 
I 
I . 

1948 

' . .-. 

... 

... 

. . . ' 



196 

M 

Model - Scale R a t i o s of the 
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Offtake - Design of - at the 
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from the approach channel at 
Sukkur. 
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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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Preliminary note on the Purna 
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Prevention further erosion of 
the bank of Sutlej River at 
Samasata Station, N W. Rly. 

Prevention of erosion along the 
foreshore of the Hooghly 
River· above Calcutta. 

Prevention of further erosion 
of the ·left bank of Watrak 
River upstream of Kaira 
Town (Bombay}. 

Prevention of scour below a 
bridge on the N. W. Canal 
in Sind. 

Prevention scour In Garang 
river on Assam access Road . 

• Prevention of scour below the 
central sluices of the J obra. 
Anicut on the Mahanadi at 
Cutta.ck (Orissa). 

Prevention of sea wall erosion 
at Bombay •. 
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Prevention of silt going into the 
Surada Reservoir at i t s 
Padma Intake in Orissa. 

Prevention of slips of the right 
bank of Indus below the nose 
approach channel- upstream 
of Sukkur Barrage. 

Proposal to construct a Barrage 
on Tank Zam in N. W. F. 
Province to split up water 
between several areas. 

?roposal to prevent a. recurr
ance of damage resulting 
from breaches in the Damo
dar river, Bengal. 

Proposed bridge and reclama
tion between Ern a k u 1 am 
Thanthoni an d Mulavukad 
islands (Cochin). 

Proposed diversion of 40,000 cs. 
to relieve flooding at Gorakh
pur on 0. and T. Railway. 

Proportionality of discharge in 
S.W.F. s. and height of hump
Relation between. 

Protection of Bridge over 
River and Canals. 

Protection of Railway Bridge 
piers on' the Godavari River 
at Rajahmundry 

Protecting of the foreshore of 
the Anglo-India Jute Mill on 
the H ooghly ( Bengal ). 
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Protection of retaining walls 
from scour by means of re· 
pelling spurs {Baluchistan). 

, Protecting the toe of a retain
ing walJ from scour, particu
larly on a curve, in south 
Quetta. Baluchistan, 

Protection to the piers of the · 
Elgin · Bridge over the Gogra 
River on 0. & T. Railway. 

Protective measures below the 
new udersluices of Son at 
Dehri - Bihar officers' pro
posals ·tested in Model. 

Protective measutes - Dehri 
( Bihar ) -Optimum design of 
control blocks and deflectors. 

Pump House -supply of sand 
free water to Jamshedpur 
Pump House. 

Pump House at J amshedpur
design of intake tower. 

Punjab Engineering Congress
Written discussion by Direc
tor on Paper No. 275 "River
training and control by pitch
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Punjab Irrigation Nomograms 
by Mr. E. S. LJ.ndley. 

Punjab practice of constructing 
Head works. 
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Radhanagari Hydro-Electric 

Works·· Kolhapur 
Investigations in connection 
with 

Hail-cum Ro1.d · Bridge across 
the Yamuna below the pro
posed barrage at Purana Killa. 

Railway Bridges -on Madras 
Bombay line of M. & S. M. 
Railway, between Miles 82 
& 113 ; protective measures 
for 

Rainfall and run-off in Indian 
catchments. 

Rainfall and run-off from 
Karamnasa river at Silhat 
weir, U. P. 

Rainfall and run-off - In the 
U ppe!" Indus catchment -
some features of precipita
tional variation in-

Rain Guage Station Maps of 
India. Burma and Ceylon. 

Rajahmundry- Protection of 
Railway Bridge piers on the 
Godavary River at 

Ramganga River - probable 
maximum flood discharge of, 
at the C. K. Railway Bridge. 

Ramganga River- design of 
Guide Banks for maximum 
depth of scour at the proposed 1 
C. K. Rail way Bridge. 
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Prevention of-

Scour below the central sluices 
of the Jobra Anicut on Maha
nadi at Cuttack (Orissa) 

Scour below weirs. 

Scour- Depth of scour in river 
downstream, with Ganesh 
Tyer Volute Siphon Spillways 

Scour downstream of rigid 
structures in wide channels 

Scour around th1 nose of the 
right ba.nk approach channel 
at Sukkur 

Scour at spurs in river models 

Scour downstream of flumed 
falls 

Scour d/s of the SarJa Barrage 
at Banbassa (U. P.)- Preven
tion of 

INDEX 213 

Pages of An:nual Report (Technical ) 
for the year 

1944 19t5 1946 1947 1948 

48-59 

3,23 ... 

5,27 

74 67 67 

91 H5 ... 

... 67-71 114 139 

74 ... , 

74 ... 
97 67 ... 

... 24 

Scour -hole -Reproduction of- 7 4 
in a model, dJwnstream of 
Hardinge Bridge piers 2 and 3 

Scour- bole d/s of the Hardinge 
Bridge 

74 ... . .. 



s 

Scour- hole, 47 ft. deep, Just 
d/s of the Head Regulator of 
the Robri Canal 

Scour- hole, 35 fG. deep, just d/ s 
of the Road Bridge at R D. 
52,000 of the R\ hri Canal, 
which threatened to under
mine the bridge 

Scour- hole, in the canal bed 
and bellied banks d/ 8 of the 
railway Bridgo on the Rice 
C,nal at R. D. 74944 

5nour -hole d/s of the N. W. 
Rly. bridge at Ruk: over the 

• 
N. W. canal-condition 8 

leading to-

Scour-hole-Appro x im ate 
quantity of stone required for 
filling the -in the Approach 
Channel and constructing a 
pitched truncated n o s e at 
Sukkur Barrage 

Scour- holes of t h e present 
under- sluices of the Son ·at 
Dehri (Bihar) 

Scour in Gar a n g River · on 
Assam Access Roa-i- Preven
tion of 

Scour- optimum shape of the 
island at the proposed lower 
Sind Barrage at Kotri to get 
minimum scour -at the nose 
of the island 

INDEX 

Pages of Annual Report ( Technical ) 
for the year 

1944 I 1945 I 194:() I 1947 I 1948 

74 

74 

23 

··~ ••• 26 . .. ... 

20 

112 

j 



INDEX·· 215 

I 
Pages of Annual-Report·( Technical") 

. , for the year 

. ·1944 1945 1945 1947 1~48 
s 

Scour below Kotri Barrage 

Scour round divide wall noses
Kotri 

Scour- Prevention of, dfs of 
sluices of the Son Anicut at 
Oehri 

Scour round bridge piers 

Scour- model limitation of tree 
groyne action in reproducing 
bank erosion and accretion 
u/s and d's 

Scour- maximum depth of, at 
heads of guide bank and groy
nes, pier noses and d/s of 
bridges 

Scour -maximum depth of, at 
the truncated nose, I n d u s 
River above Sukkur Barrage 
for designing the apron 

Scouring of channels- factors 
affecting 

Scouring of tail channel and 
regulation, at Sukkur 

Sea wall erosion at Bombay
Prevention of . . .. ~ 

Semi-rigid, vertically- exagge
rated models 

Sewage- Poona Sewage dispo
sal by irrigation of 

Shape of catchment-effect of- I 
on the runt- off 

••! 

20 

... 

... 

••• 

... ... 

1* 

... 

... 
• ' f ~-

68• I 

129 

5 

140: 

24: 

132 

... . 

123 . 

72 

7l 

..... 

. . .. 

'"'O· . ' 

61 

...... 

• J •• 

• I 

·.· .. 

.. 

~ ' ..... 
:;.J .• "' 

\ . • • <i",. . 2.'0 ,-
; ...... ! ._). ' ' ., ~ .: .... J;J: 



218 INDEX 

s 
Pages of Annual Report ( Technical ) 

for the year 

Silting and scouring of channels 
-factors affecting the, Note 

for the Orissa. flood Advisory 
Committee on mtr present 
knowledge of the 

Silting of salt water i n t a k e 
channel at Mithapur, Okba.· 
mandai- Kathiawad 

Silt- Prevention of- going into 
the Surada Reservoir at its 
Padma. Intake in Orissa 

1944 

••• 

••• 

Sind- Analysis of Inundation 29-32 
canals in- and its comparison 
with the the date of perennial . 
canals 

Sind- areas flooded as a result 
of breaches in embankments 
in-during_ the 1942 flood 
sea-son 

Sind - Design of lower S i n d 
Barrage at Hajipur 

Sind-Indus-Effect of constru .. 
cting a barrage accross a river 
on bed levels and water levels 
u/s and d/s with particular 
reference to the 

11 

55 

99 

Sind--Prevention of collapse of 3* 
Rohri-Multan Road Bridge 
over Rohri Canal of R. D. 
52,000 in 

Sind-Remodelling R ai I way 3,23 
Bridge over the N. W. canal 
at R. D. 75,000 on the N. W. 
Rly. I 

19,5 19~6 1947 1943 
-.,.--~---

132 ... • •• 

... . .. . .. 68 

... ••• ••• 

••• 

.. ... . .. 

... ••• . .. 
... ... ... . .. 

... ••• • •• 

·- ... ... 



s 

Sind-Remodelling the R i c e 
Canal in head portion 

Sind-specific dischare gauge at 
Bachalshah on the Indus in 

Siphon and gates for Bhandar
. dara Waste Weir to raise the 
retention level 

Siphon spillways 

Siphon spillways: 
Ganesh Iyer's volute siphon-
Factors affecting the coeffi
cient of discharge of 

Siphon Spillways-preventing 
scour below Ganesh I y e r 
Volute Siphon by mutua 1 
impact of jets 

Siphon Spill we.y proposed for 
K o i 1 sag a r Dam Project 
Hyderabad (Deccan) 

Siphon Spillway in Jodhpur 
Stat e-Erinpura h·riga.tion 
and Hydro-electrical Project 

Slope-design of canals-slopes 
in perennial and inundation 
canals in Sind. 

Sloping groynes above the old 
Rly. bridge on the N arbada 
River at Broach 

Soil classification and demar
cation of b~oc~ ar~a i~ Bombay 
Decca!\ · 

INDEX. 217 

Pages of Annual Report ( Technical ) 
for the year 

1944 1945 [ 1946 1947 1948 

3 

101 ... 

... 95 

97·98 14:1 ... • •• 

72-78 

91 165 ••• 

••• 110 

2* ... 

... ·- -136 ... 

f5 ... 

... 121 



218 INDEX 

s 
Pages of Annual Report (Technical ) 

for the year 

Soil surveys in Sind 

Solani Dam-Recommendations 
of the-based on model experi
ments 

Solani Dam- staunching due 
to silting u/s of the-effect of 

Solani embankment-Leakage 
through 

Solaai Khadir and Balta Jheel 
reservoirs in the U. P.--model· 
experiments in connection 
with 

1944 1 

... I 
63 

63 

63 

59 

Solani Khadir Dam model-·effect 61 
of variation of u/s and d/s 
water levels of the-on hyd-
raulic gradient or saturation 
line 

Solani Kha.dir Dam· Project- 60 
Special features of 

Solani soil-Tranamissimi coeffi
cient of the 

Son Anicut (Bihar}- sand 
reducing heads fot the M. E. 
ani M. W. Can1ls u1s of-

63 

58 

Son at Dehri (Bihar)-Optimum 21 
design of control blocks and 
deflectors. 

Son at ])ehri (Bihar)-Protective 20,2 I 
m e as u r e s below the new 
under sluices 

Son at Dehri (Bihar)-Remode .. 
lling the aniou t 

• •• 

19(5 1946 19~7 194:8 ~ 

123 

... 

... ... • •• 

... ... 

••• . .. 

... 

... 

••• . .. 

.... 

. .. -127 . .. 



INDEX 

--------------------------~--~------~--~~~~~--Pages of Annual Report ( Technical) 

s 

Son at Dehri (Bihar) ··Scour-hole 
downstream of ihe present 
undersluices of-

Sop at Dehri-Protective mea
sures below the new under
sluices of-Bihar Officers' 
proposals teFted in Model 

S9ecial features of the Solani 
Khadir dam project 

Specific discharge gauges at 
Bachalshah on the Indus, Sind 

Specific gravity and equiva
lent size of stones and blocks 
in a model 

Spill ways -Siphon 

Spur 6 at Tajewala Headworks 
acts as an 'attracting' spur 

:=:purs- attracting and repelling 

Spurs- the use of 'attracting'
for training a river, u/s of a 
masonry work-

Standing Wave Flumes- Coeffi
cient of discharge of 

Standing wave Flume- Contro
lled Irrigation 

Standing ·""'ave Flume- design 
of -for the Jawai River 
Project (Jodhpur) 

Standing Wave Flume-Water 
surface profiles in a 5' wide 
S .. W. F. with parallel sides ~t 
various stages 

1944 

20 

21 

60 

101 

97 

97 

97 

34 

1945 

... 

... 

115-
11~ 

92-93 

... 

for the year 

1946 1947 

.. ' 

-· ... 

141 

••• 

122 .... 

.. 85 ... 
I 

l 
85 1 ... -~ 

1948 

... 

... 

••• 

. ,, 
'I ...... 

....... ·,' 

... 

.) . : -·) 



220 INDEX 

s I 
Pages of Annual Report (Technical) 

for the year 

1944 1945 1946 1947 1948 
. 

Standing Wave Flume discharge 
coefficient- Effect of piers 
on, in Sind fa]ls 

Standing Wave Flumes -Effect 47 
of friction on coefficient of 
discharge 

Standing Wave Flumes- Effect 
of piers on c o e ffi. c i e n t of 
discharge of-

. 
Standing Wave Flumes- Para-

llel flow through the throat 
of-

Standing Wave Flumes- Reco~ 
very of head, modular limit, 
and range in-

48 

31 

Standing Wave Flumes- Stan- 49 
dard designs of-

Standing Wave Flumes-Tra.- :34 
pezoidal 

Standing W a v e Flumes and 
Flume Meter Baffle Falls
design of-

Standing Wave Flumes and 
Falls- discharge Table of 

Standing Wave F 1 ~me s and 
Falls. U /s gauge and gauge 
chambers- Position of.-

Sta"Q.ding W a v e Flumes and 
Falls-Velocity of approach-· 
effect of-

Standing Wave Flume-curva
ture of flow in the throat of a 

29 

33 

32 

33 

... 

9i ... 

... 

... 

... 

. .. . .. ... 

... 

... 

SQ-85 
··~ 

.... 



s 

Staunching due to silting u/s of 
the Solani Dam- effect of-

INDEX 221 

Pages of Annual Report ( Technical ) 
for the year 

1944 1945 1946 1947 1948 

63 •.•• 

Statistical analysis of past and 6 91 
' future supplies available in 

the Jumna at the Headworks 
of the Eastern and Western 
Jnmna canals at Tajewala 
and at Delhi 

Stone wall built to protect a 
palace a c t s as 'attracting' 
groyne and holds the river 
permanently along the face 

Submerged spurs to en a b 1 e 
accretion and silting to take 
place in the scour- hole d/ s 
of the knuckle at Dunbar 
Cotton Mills 

Sukkur Barrage- Afflux due to 
proposed extension of the 
outer bank of . A p p r o a c h 
Channel upstream of Sukkur 
Barrage over Indus 

Suk.kur Barrage - C a u s e s of 
accretion of the river bed at -
and how to reduce rate of 
rise Part II 

Sukkur Barrage -Mid-season 
scouring operation o f t h e 
right pocket at 

Sukri River- Minimum water
way required for-Jodhpur 
Rail way Bridge over 

104 

7 

. .. ••• . .. 

... . .. ~ .. . .. 

25 117 ... 

59-66 137 ... 

... 61 ., \ 

... 37 



222 INDEX 

-----.. ~--------:--------------- .. 

S&T 

Sunspot intensity cycles as a 
medium of predicting t h e 
probable dates of occurrence 
of river floods 

Sur at- Rander Road and the 
City wall of Sura.t d/ s of the 
Hope Bridge at Sur at
Damage in 1944 to- and 
recommendations to ameliora
te present conditions 

Surging over baffle wall 

Sutlej River at Samasata. d/s of 
the Empress Bridge at Adam
waban N'.W. Rly .,.Training of 

Sutlej River- Training of the 
river with permeable tree 
groynes 

. . T·· 

Tajewa.la.- Head works of East
ern and Western J u m n a 
canals at-

Tansa automatic gates, Bombay
Torque required to move the 

Tansa. Dam- Determination of 
the coefficient of discharge of 
the automatic gates spillway 
for the-

Pages of Annual Report (Technical) 
for the year ~ 

~---

1944 I 1945 I 1946 I 1947 1948 

86-87 

37 ... ... . .. 

30 - ... 
68 ... 

.... 78 ···-

13 ... ... ... . .. 

••• .... r • •• 107 

29-36 ... 153 ••• 

Tapti, N arbada. and Sabarma.ti 3 5 8 ~ ' , .. 
Rivers--Prevention of erosion 
of agricultural lands a 1 o n g 
the-

. ' 



T 

Tapti · River-Water levels 
maximum floods in t h e
during\87J: to 1944 

Technical analysis of available 
data regarding t h e rise of 
water levels of the 1 ndus in 
the past and to ~e anticipated 
in future-

Tidal Model , of the Hoogbly 
Estuary 

Tidal models- scale ratios of-

Tidal range of the Rupnarian 
River at Kolaghat Railway 
Bridge on the B. N. Rail way 

Tide generating apparatus in 
the Hooghl y Model 

Tons a. n d Giri catchments
effect of s t or a. g e s in- on 
supplies in the Jumna during 
flood season & regeneration 
in the fair season 

Tractive force formula- used 
in fixing time scale of Kotri 
island model- Lower S i n d 
Barrage on Indus 

Tortuosity- Arc to chord r.atio 
of Sutlej river loop at Sama
sata Station, N. W. Railway 

Training of Ganga River at 
Garhmukteswar 

INDEX 223 

Pages of Annual Report ( Technical ) 
for the year 

• 
1944 1945 1946 1947 1948 

84 

99 

... 
~·· 

58 

.. 104·107 
··~ 

... • •• 

... ... 73 

94 ••• • •• 

••• 110 ... 

69 - ... 

... • •• 29' 



·'224 INDEX 

----~-----------------------P--ag_e_s_o_f_A __ n_n_u~al~R~e-p-or~t~(~T~e-c7h-n7ic-a~l~) 

for the year 

: ' 

Training of Luni River to pre
v e n t it damaging Jodhpur 
Railway line 

Training of Jumna River at 
Delhi Gate Pumping Station 
with pitched embankment on 
the right bank 

Training of the Kshipra River 
at Ujjain- Union of Madhya 
Bharat ( Gwalior State) 

Training of the Kuakhai River 
at the proposed Road Bridge 

, Site near Balia.nt~ (Orissa) 

Training of the Tapti River at 
Surat. 

Training the Hooghly River at 
Dunbar Cotton Mill with a 
by-_pas's chanr1eJ 

Training the Jumna at New 3 
Delhi Gate Pumping Station 

• 

Train'ing tho Khari River so as 2* 
to prevent outflanking of the 

, pick-up weir and Head Regu
lator of the Khari cut canal, 
and damage to Raipur village 
in Ahmedabad District 

•. ,, ,"( 

Training the Malaprabha River 
to protect the left bank & 
abutment of the M. & S. M. 
Rly. Bridge No.8 at Hole-alur . 
on the· If otgi-Q~dag Hne 

v -

1945 I 19~6 
36-£2 

43-48 

11-18 

I 
r· 

1947 1948 

31 

43 

37 

' ... 



lNDEX 225·· 

~~·~--~------------------~------------------~------------

T, U &V 

Pages of Annual Report (Technical } 
for the yea~ 

1944 1945 1946 1947 I 1948· 
----~---------------------~-----~~------~------~-------
Training the river Kshipra near 

Ujjain in Gwalior State 
' 

Training works at Dingra ghat 
on the Mahananda· river 1n 
Bengal 

Transmission Coefficient of sand 
sample from the bed of Damo
dar River at Sindri 

Transmission coefficients of the 
Solani soil ' 

-
Tree--G royn~s- semi permeable 

tree groynes, to reduce risk 
of attack on the goods yard, 
Kolaghat Station upstream of 
B. N. Railway Bridge- Rup
narain River 

Tube well- yield from, in the 
Zhob valley, Baluchistan . . 

Tube wells- yield in relation to 
sub- soil 

Turbulence- Reduction of, in 
the River Hooghly down· 
stream of the knuckle at the 
Titaghar Jute Mill (Bengal) 

Types of models 

u 
Ujjain- Erosion of K ship r a 

River at- control of-

v 
Vaitarna Catchment at the J)ro

posed dam site (Born bay)
. Estimation of run- off from 

2,5 

- i - . 

... 

94 

63 ... ••• 

... 78 • •• 

97 

... I 

83 ~ ... 

8tol 

7 

, I • 



225 

v 

Vaitarna. dam spillway(Bombay) 
-Experiments for dissipation 
of energ,v below the proposed 

Vanes-submerged, to exclude 
sand from canals at Lower 
Sind Barrage on the Indus at 
Kotri 

Vertically -exaggerated models 
of rivers (tidal and non-tidal) 

Vertically- exaggerated ,model 
(1/400, 1/66) of the Mahanadi 
and its branches at Cu ttack 
(Orissa ) -Experiments with 
the- , 

Vertically - exaggerated and 
semirigid model 

Vertically -exaggerated and 
rigid models 

Vertical exaggeration- Difficul
ties experienced in river model 
experiements due ·to effects 
caused _by-

Vertieally -exaggerated mobile 
river models-method of 
calculating sc3.le ratios in 

V i z g a p a t a m--Prevention of 
foreshore erosion at-

Volute siphons based on results 
from scale models--Limitation 
in predicting, discharging 
capacity and flow conditions 
in full scale 

INDEX 

Pages of Annual Report (Technical) 
for the year 

••• 

... 

1945 

102 

19-22 

105 

110-
1\3 

to;
llo 

... 

1946 1947 1948 

104 

101 

... 

... .. 

... 

25 



IND_EX 227 

V&W 

· Pages of Ann\lal Report ( Technical ) 
for the year 

194! J .1945 I 1946 I 1947 
--------------------------~--~~ 

Volute siphon, Ganesh Iyer's
factors affecting the coefficient 
of discharge of-

Waste weir-Experiments with 
half size 1nodel of automatic 
gates on Tansa-

Waste weir l'Jvel of the tank at 
Kalyanipura Village (Ajmer) 
-The proposed raising of the 
' ' 

Water levels of maximum floods 
in the N arbada river during 
1881) to 1944 

85 

Water levels of maximum floods 86 
in the Sabarmati river during 
1893 to 1944 

Waterlevelsof maximum 
floods in the Tapti r i v e r 
during 1872 to 1944 

Water supply for proposed 
Steam Power Station of the 
South Gujrat Electric Grid 
near Sura t ( Bombay )' 

Water supply, possibilities of
to Cutch State from Indus 
River 

84 

Water supply- Bombay city- 7 0 
augmentation of-

\Vater supply, Delhi-Jumna 
River training in connection 
with-

\Vaterway--minimum for bridge 
over Sagi, Khara and Sukri 
Rivers-Jodhpur Rail way 

8,9 

. 72-781 

153 

... 

... 

' 219 

... 

I 
37 

J 

1948 

113 



228 

W .. Y&Z 

Watrak River -Training the, to . 
protect Kaira town, Gujerat 
(Bombay Presidancy ) 

Watrak River. -Tree groynes 
to prevent further ero~ion of 
left bank at Kaira Town 

Water requirments at Delhi 
Waterlogging-Dangers of -in 

the Eastern N ara. tract in 
Khairpur State in S1nd 

Waterway of bridges in Ceylon 
-advice regarding 

Wave recording apparatus 
Weeds-water 'weeds and their 

eradication from canals 
Weirs, high coefficient 
Weir -High Coefficient weir 

profile (Hyderabad- Deccan) 

Weir-Scour below weirs 
Working range of baffles 

y 

Yamuna below the proposed 
barrage at Purana Killa- Rail 
-cum- Road Bridge across 
the 

Yield during monsoon from 
Tansa catchment-years 1R96 
to 1944 

z 
Zam Tank inN. W. F. P!ovince 

Propos a 1 to construct a 
Barrage on- to split up water 
between several areas 

INDEX 

Pages of Annual Report (Technical) 
for the year 

1944 

64 

... 

91 
... . .. 

2* ... . .. 

77 
124 

99-10 l 141 ... 
86 

67 
41 

... 

73 ... 

... 



No. Sarial No. 

1. IHR 1.38 

2. IHR 1.39 

3. IHR2 

4 .. IHR 1.40 

Publications & Authours 

Annual Rep~rt of work done during 
1937-38 

& 
Annual Report of work done d_uring 

1938-39 

By C. C. Inglis, A. R. Thomas, Rao Sahib 
D. V. Joglekar and staff at Khadakwasla. 

Year Price 

1939 R-. 7-8-0 

19·10 Rs, 7-8-0 

Ntte on "The theory, design and construe-- 19·il · Rs. 3-8-0 
tion of Gibb Models which, without mov-
ing parts, give· a constant discharge 
within working imits irrespective of · 
variations in upstream and dawnstream 

water levels'' 

By C. C. fnglis and 
Rao Sahib D. v. J ogleka~ . 

Annual Report o~ work done during 
1939-40 

By C.· C. Inglis, A. R. Thomas, Rao 
Sahib D. V. J oglekar and staff at 

Khadakwasla 

1941 Rs. 7-8--0 



No. r . 
Serial No. 

5. IHR 1.41 

6. IHR 1.42 

7. JHR 1.43 

8. IHR 1.43 

Publications & A.uthours Year ~-
i 

' Annual Report (Technical) of work done . 1942 
during the year 1940-41 and index for 

1937-41 

By C~ C. Inglis, A. R. Thomas, Rao 
Sahib D. V. Joglekar and ~taff. 

· · Khadakwasla. · 

Annual Report tTechnical) of work 
done during the year 1941-42 

By C. C. Inglis, J. S. Reid, Rao 
Bahadur D. V. J oglekar and Staff at 

Khadakwasla. 

An~ual Report (Technical ) of work done 
·during the year 1942-43 

By C ... C. Inglis, J. S. Reid, Rao 
Bahadur D. V. Joglekar and Staff at 

Khadakwasla. 

Annual Report ( Technical ) of work 
done during the year 1943. 

By C. C. Inglis, Rao Bahadur 
· D. V. J oglekar and staff at Khadakwasla. 

194·1: 

19·1:5 

19·1:5 

Price 

Rs. 7-8-0 

Rs. 7-8-0 

Rs. 7-8-0 

Rs. 7- ·8-0 



No. SariaL No. Publications & Authours Year Prica 

9. 
I 

IHR 1.44 Annual Report ( Technical ) of work 1945 Rs. ·7-8-0 
done during the year 1944. i 

By C. C. Inglis, Rao Bahadur D. V. J ogle-
kar and Staff at Khadakwasla. 

10. IWE 1.45- Annual Report (Technical ) of work 1948 Rs. 25-0-0 
done during the year 1945. 

By Rao Bahafiur D. V ·Joglakar and 
Staff at Khadakwasla. 

11. IWE 1.46 Annual Report ( Technical ) of work 1947 Rs. 7-8-0 
done during the year 1946. 

I By K. K. Framji, Rao Bahadur D. V. J ogle-
r kar and Staff at Khadakwasla. 
I . . 

12. IWE 1.47 Annual ... Report (Technical) of work 1948 Rs. 25-0-o 
done during the year 1947. 

By K. K. Framji, Rao Bahadur D. V. J ogle- ' 
· ktir and Staff at Khadakwasla~. 

13. - IWE 3-1 \ "The' behaviour and control of Rivers 1949 Rs. 16-8-0 
and Canals" (with the aid of Models) 

(in two parts) 

By 0. C. Inglis. 



ERRATA 

Page No. Line No. Incorrect -. 

8 18 1486 
10 9 13850 cusecs=7460 m.g~p.d 
25 23 August 
29 23 upt 
29 24 experimen 
29 30 Traiding 
33 17 Qmax= 136 

33 24 R;L. !5675 
33 29 photo 2227 
36 14 But, is 
A5 3 hoe 
A6 10 Lg 
A6 16 Lg 

37 32 experiences 
38 23 currcent 
38 36 comprise 
39 3 groyene 
39 34 top of at 
41 Marginal note photo 4249 
A7 28 abopted 
50 11 090 ft. 
57 6 Erosion 
58 7 Tidal Model 

31 effecti s 
64 Table 1, Col 4 5,196 

Line 5 
65 TabJe •. L QScale = 

Sub-beading of d3/2 
Col. 24, 

( ••• X 0.2094 X 0.822) ... 
69 111arginal Note Fig 55 

71 
74 

of sub-para 3, 3 
12 
19 

78 Marginal note 
of sub-para 3,1 

041 
Menthod 

78 Last marginal photo 5400 
note of sub-para 3,3 

Correct 

1.486 
13850 cusecs=7460 m,g,p,d 

August 1948 
up-

experiment 
Training 

Q =1.36-max . 
R. L, 1567,5 
photo 5227 
But, it is 

hole 

L2 

L2 

experienced 
current 

compromise 
groyne 
top at 

photo 5249 & photo 5244 
adopted 
0,90 ft 

17, Erosion, 
18. Tidal Model 

effect is 
5.250 

Q ~- L d3/~ 
Scale · 

( ••• X 0.2084 + 0,822)-..• 
Fig 57 

0.41 
Method 

photo 5409 

Photo 5409 



Page No. Line No. 

83 Last line 

84 Table 1, 
Col 2 

86 11 
H8 16 
88 Marginal note of 

\ ' sub-para 6,2.1 
A12 Last line 

9,5 12 
97 5 
98 4 

103 Table 3~ Col 7 & 8 
Last 2 lines 

122 9 

129 10 

( ii ) 

Incorrect 

5500 ft. parallel 
with guide hank ... 

0'10 et seq 

afflax 
R.I... 520 

Fig 6 

R = ( ) 

in 1941 
par million 

Pr tu berances 
2700. 595 
27.00 6,33 

tovery 
1 

q = Cc1 Y2g (U-d 1) 

Correct 

550:) ft. parallel to and 
upstream of the barrage :~; 

for Q = 3,00,000 cs., 
alternatively with guide 

bank ••. 
0,70 et seq 

Dec:rnal for whole column;~ 
afflux 

R.L, 52,0 
Fig 76 

R2 = ( ) 

in 1941 (see fig. 83l. 
per million 

Protuberances 
270.0 595 

270,0 63,3 
to very 

. q = c d 1 r 2g co -d 1 > 


