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Inde.r; of work done at the Poona Sl,ltiora (1.?16--13) 

Sub joeL 

I =•JO::,~ I Plio No. ot~dfor I 
1ear. you. _________ ___),__ - -, -

River Training 

1. Experiments with 
Aprons. 

Falling 

2. Experiments "ith models in ,·,:, (l~l:lfi) 
connection with the prot.,ction 

1 of the Hardinge Bridge (Ben· 
gal-Assam Rly.) on the Ganges 
by C. C. lnghs. 

3. The Ganges above the Hardinge 
Bridge: Correlating factors, 
especially discharge, silt char~"~'e 
and slope with field results. 

0 

4. The Sina River and Causewny :)8 (ln:JSJ 
at l\Iile 5 of the Ahmedna"ar-
Manmad Road (Dist. Ah~ed- ; 
nagar, Bombay). ' 

5. The Mula River at Rahuri / :>8 (1!1:13) 
(Dist. Ahmednagar, Bombay 
Presidency) to determine how ! 
best to divert the river over, 
causeway which interferes 
with the working of the ferry. 

6. The Sarda River above the Bar- 58 (ln3-) 
rage at Banbassa, U. P. 

7. Training the Jnmna River at 
Delhi Gate Pumping Station. 

li(Jl 

IBP 
cum 

cam 

cnm 

CIIIH 

t~n.·,-:{ti 

l\l:i7 -:is 
IU:t"\-:i~» 

JV:HHO 

1!1:17-:1.~ 
l!t:l.~-:m 

IU:I0-·10 

19:17-:!8 
!>MH-:1\l 
l!M\HU 

IWES IO.J.I 
J\J.J:. 

8. Training the Watrak River to 
prevent the town of Kaira in 
Gujerat being damaged by 
scour. 

CIHR I!J.I7·:Jil 

9. Training the N ala passmg 
through Aqueduct 14 of the 
Nira Right Bank Canal. 

10. 

11. 

12. 

13. 

14. 

A model of the Brahmaputra and 
the proposed Bengal A"aru 
Railway Bridge at Amin~aon 
to determine effect of bndge 
and guide banks on scour. 

The Jumna River near Palla 
village (Delhi Province). 

The Auranga River to protect 
Bhadeli village, D1st. Surat, 
(Bombay). 

Remodelling the intake for the 
Raunahi Pumping Station of 
Fyzahad Pumping and Gogra 
Electric Supply Scheme_(U.P.) 

The Jnmna River at Waz1rabad. 

Key:-IRD7l "'Irrigation Research Division File No. 71. 
CIHR "' Central Irrigation and Hydrodynamic Hc•carch. 
IWES"' Indian Waterways Experiment Station. 

841-37 

1\J:II;-:1\J 

!0:17-:IH 
J:J:t~-au 

I!J:Ii-:ls 
JV:lH-:m 

Jn:m .. w 
!Vl~--J;j 
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Subject. 

I
I Bombay Tech., File No. andfor I 
Pape;;!~: and year. 

--------------------
15. 

16. 

Tidal model of Hooghly River ... 

The Malaprabha River: Experi-! 
ments to compare rel~tive I 
merits of various alternative 
measures for relieving heavy 
scour at Railway Abut-: 
ment. 

17. Deterioration of deltaic rivers: 
Experiments with the model of 
Nuna and Pothi Rivers in the 
Mahaoadi Delta (Orissa). 

18. The Indus River upstream of 
the Bukkur Gorge in con
nection with the protection of 
the threatened N. W. Railway 
embankment. 

19. Use of "attracting" spurs and is
lands for training a river up
stream of a masonry work. 

20. Advice regarding training the 
Beas River by means of spurs. 

Ill. N arava Maghadri River, Vizaga
patam Port. 

22. 

23. 

The Mahanadi and KatjuriRivers 
near Cuttack (OrisS~>J. 

J amshoro Bund on the left bank 
of the Indus near Hyderabad 
(Sind). 

24. Steps required to prevent damage I 
to the Railway embankment ; 
west of the Alexandra Bridge 
over the Chenab River near 
Wizirabad. 

25. Realignment of the Rohri-Quetta 
Railway necessitated by the 
danger of breaches in the mar
ginal bunds of the Indus above 
Sukkar. 

26. How to train and control Beki, 
Balkadoba and Manas Rivers 
(Bengal-Assam Railway). 

27. How to prevent outflanking of 
Barrage on Khari River at 
Raipur, near Ahmedabad. 

28. Advice regarding whether river 
ghat on Brabmputra was·likely 
to be eroded. 

29. Control of erosion of Kshipra 
River at Ujjain. 

penning. 

Annua.l Report (Tech.) 

CIHR 

C!IIR 
I\ YES 

1940-41 
.1941-42 
1942-43 
1943 
1944 
l945 

1942-43 
1945 

CIHR 1942-43 

CIHR 1942-43 
IW.I<;S 1943 

CIHH 19±2-43 
1\VES 1943 

CIHR 1942-43 

IWES 

IWES 1V43 

]943 

l\i43 

1943 

1943 

1943 
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Subject. l'.1pur };.;~.. aoJ l'.lt• So. an.l. or ,' I 
R'mbe.' T~~·h. 

------------------------------:-----~--· _________ )_'._'·_ 

I 
30. 

31. 

32. 

33. 

34. 

35. 

36. 

37. 

38. 

39. 

40. 

41. 

42. 

Gandnk at Ba~t>ha: :\otel 
explaining why_the ri\'er out- I 
flanked the r~J!way bridge at 1 Bagaba. and ruodel experiments 
to see whether the rivdr can Lt· 
tnade to tlow thronnh the 
abandoned railway brit.l'ge. 

Pre\'ention of further erosion of 
the left bank of the Hupnarain 
River above lioln~hat Hailwa\ 
Briuge of the Bengal-K agptit 
Railway. o · \ 

Factors favourable for openin" a j 
new cut-off channel. 

0 1 

Damage to lands bordering lhtl 
Tapti and N urbada and l:iabur
mati Hivers. 

Damage in 19H to the Surnt· 
Hander Road and the Citv wall 
of Sural downstream of 'Hope 
Bridge and recommendations 
to amt.liornte present condi
tions. 

River Training and control by 
pitched "attracting" islands. 

Cause of accretion of river bed at 
Sukkur Barrage and how to 
reduce rate of rise. 

A stone wall built to protect a 
palace acts as attracting groyne 
and holds a river permanently 
along its face. 

Proposed diversion of 40,000 
cusecs to relieve flooding at 
Gorakhpur on Oudh and T1rhut 
Railway. 

Bridge on Beas River near Beas 
Station on Lahore·Ludhmna 
Section, N. W. Rly. 

Training works at Dingr~ Ghat 
on the Mahananda R1ver in 
Bengal. 

Embankment near Nanpara 
(U. !'.) to divert the whole of 
the Saraju river into the 
Gograi, thus preventmg spll! 
flowing into the SarJU·Tirhl 
channels. 

Steps necessary to protect main 
line of Jodhpur Ra1lway_ near 
Luni junction, on mam lme to 
Hyderabad, from damage by 
Luni River floods. 

I'.!! I 
j',l[t 

l.•ti 

1'.111 

lutt 

I'.Jj; 

'''II 
HH.; 

1•.111 

I!JI-1 

1'.111 

I!Jll 

I.Jil 

).ill 

115 
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Samdari Raniwara Branch 
Line of Jodhpur Railway. 

44. Advice regarding Samsata spur 
on Sutlej River on the N. W. 
Railway to prevent dangerous 
erosion. 

45. Advice howtosecurean adequate 
supply of water for the river
side Power Station of the 
Cawnpore Electric Supply 
Corporation. 

46. Ad vice regarding action to be 
taken regarding erosion of spr.r 
2 in the Indus River near 
Umerkhel. 

47. Prevention of erosion at Neamati 
in Assam. 

48. Prevention of erosion in Garang 
River in Assam. 

Control of Floods 

1. Note on Orissa Flood Advisory 
Committee. 

2. Discussion by C. C. Inglis on i 
Institute of Engineers (India) ' 
Paper (1941) "Ganges Flood 
and its lessons ". 

3. Note on Denudation, • Erosion 
and Floods. 

4. Proposals to prevent recurrence 
· of damage resulting from 

breaches in the Damodar River 
(Left Emban1:ment). 

5. Proposal to construct a Barrar:e 
on Tank Zam in theN. W. F. 
Province to split up water 
between several areas. 

Meanders of Channels and Rivers 

1. A model of the Ganges and three 
of its tributaries to demonstrate 
the meandering tendency of 
rivers carrying sand and silt in 
an alluvial plain. 

2. Relationship between meander 
belts, meander length, width 
and discharges of Rivers on 
flood plains and of incised 
Rivers. 

3. Rapid westerly movement of 
Kosi River. 

Bomb:1y Tech. 
Paper No. and 

year. I 
File No. ouJfor I 

year. 
Anaual Report (Tech.). 

IWES 1944 
1945 

1944 

HlH 

19-!.4 

1944 

1944 

CIHR 1939-40 

1941 

IWES 1£4~ 

1943 

1944 

CIHR 1937-38 

1939-40 

1941-42 
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J 

Bombay Tach .. j . 
. year; I year, 

4. Factors affecting meanders 
channels. 

5. Meandering of the RivP-r Suttej 
between Ferozepore and Sulei~ 
manke Head works. 

6. Advice regarding· retrogression 
of the Sutlej downstream of 
Ferozepore Weir. 

7. ~nalysis oi changes in the course 
of the Indus downstream of 
Kalal?agh. · 

8. Causes of breaches of river bands 
in, ~in.d and steps required to 
mmJmJse the · danger · of a . 
recurrence. 

Control of Sand entering Oa'lials 

1. Notes on the visit to the Sutler 
valley Project by C. C. Inglis. 

2. "Note of May 1931 on Silt 
Exclusion from Canals •• Stillj 
pond" '!1. "Open Flow" by 
C. C. Inglis. - ., 

3. ·"Note on Silt -Exclusion from 
· Canal&-First report on ex peri· 

ments with the full-width 
model of the Sukkur Barrage 
at Kbadakvasla" by C. C. 
Inglis li.ni!. D. V. Jogleka.r. 

4. Control of sand entering t':!e 
head reguln.tor of Nabisar 
Briionch Ex-Mithrao Canal, 
Sind. 

45 (1988) 

46 
(1933) 

5. Control of Sand entering the 59 
Mithra.o and Khipro Canals, (Hills) 
Ex-Nata River at Makhi. . 

6. The Indus and the Lloyd Bar
rage at . Sukkur-Contro1 of 
sand entering the Right Bank 
Cs.nals. 

7. Factors aff~cting exclusion of 
bed s~tfld from cl\nals ;taking 
off from alluvial rivers: (a) 
Curvature of :flow induced by 
the regulation of Barrage G~tes 
(b) Discharge per ft. WJdth 
entering caps!;. total discharge 
being the same.· 

8. ••Factors affecting exclusion of 52 
bed silt from canals' taking-off (19il5) 
from a.llnvia.l rivers", by C. C. 
Inglis a.nd D. V. Jogleka.r. 

B4r-SB 

.... 

1RD 115 
(1930) 

IRD 77 
(1933-1!4) 

IRD 76 
(193:3-34) 

IRD76-
(191!3-1!4) 

IRD78 
(1934-35) 

147 

Annual Bepor~ (Tech.). 

CIHR 1942-48 

,,- 1942-43 

1942-43 

IWE_S '1943 

1943 

IRD 1935-86 
CIHR 193940 

, 1940·41 
, 1941-42 

oma 1937-38 
1938-39 
19119-40 
1940-41 

.. 1941--!2 
IWES 1943 
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Subject. 

9. Fa;zwah Head Regulator-Ex
West Feeder (Khairpur State, 
Sind.) 

10. Exclusion of excess sann from 
Kattalai High Level Channel
Ex-South Bank Canal-Madras 
Presidency. 

11. Measures b prevent excees sand 
tntednrr the Vada.var Chnnnel 
of tJ,e L9wer Colercon ::cystem 
(Madras Presidency). 

12. Exclusion of bed sand from 
J arnrao Canal (SinJ). 

13. Silting of the Grand Anicut 
Canal, Cauvery River (Madras_.. 

14. Dis.::ussion by C· C. Inglis on 
Punjab Engineering Congress 
Paper No. 24\l "Silt 
and its Transportation" hy 
Ishardas. 

15. Discussion by C. C. Inglis on 
Punjab Engineering Congress 
Paper No. \242 "Control of flow 
on Curves in open channels" by 
A. ~- Wilsun. 

!G. 1\'Iodel experiments to verify the 
cfticiency of the proposal made 
by the Station to exclude bed 
sand from the Sarda Canal by 
providing a rej!ulator in the 
sh.Jrt Banbassa Spur. 

17. Remodelling the Son Anicu.t at 
Dehri (Bihar), for Control of 
Sand entermg the canals. 

18. Advice regarding control of I 
shingle entry into the vVestern 
Jumna Canal, Pujab. 

lU. Fluctuations of grade of materiah 
exposed on the beds of the 
Eastern Nara and Rohri Canals 
(Sind). 

20. Design of Lowet· Sind Barrage 
at Hajipur. 

21. Adyice regarding whether it was I 
possible to t•reven t sand enter
ing the Surada Heservoir nt its 
Padma Intake in Orissa. 

5. Flow in Allut•ial Channels 

1. Discnssion by C. C. Inalis of 
Punjab Engin('ering Co~gress 
Paper No. 1\12 on "Silt move
ment and designs of channEls" 
by Dr. N. I\. Bose. 

Bombay Tech. 
Paper No. and 

year. I 
~ile No. and for [ 

year. 
1 

1941 

1941 

1936 

Annual Report (Tech.). 

CIHR 1U37-38 

1937-38 

1937-38 

19:18-39 

CIHR 1941-42 

nv'.Es 
1941-42 
1942-43 
1943 
1944 

CIHR 1942-45 

IWES 1943 

IWES 1944 
1945 

1944 



Snbjeol. 

2. Seepage. from ca:nals-Expll!'i·, 
menta m cqnnection·with. · 

a. Bed Pand of Canals . 

4. Experiments in flow channels to 
find thei~ divergence · from 
Lacey Begune channels. · 

5. Effect of canal closures on weed 
· growth in the Mutha. Right 

Bank Canal, Poona, dui:ing the 
cold weather season. 

G. Flow in eJl:pansi9ns in open 
channels. 

7. Rate of deposition of S!ln~. as 
governed by charge and termi· 
no.! velocity: 

. e. Inlet .length qf open channels. 

9: Formation of bed ,ripples. 

10. Stable sections of small channels 
in sand of v~ious grades. 

11. Comparison of discharges'. ca.lcu· 
lated from velocity observe~ 
with current meters.a.nd velocity 
rods. · · 

12.· Divergence ·from Regime in 
Stable Channels in Alluvium. 

13. Discussion by C. C. Inglis on 
Punjab En.gineering Congress 
Pl).per on '-'Design of (lbannels 
in alluvium"by Dr. N. K: Bose 
and K. R. En-y. 

1 j, Analysis of 10 sites on di~trib11· 
· taries of the Sardo. Main Canal 

(U.P.). 

15. Lacey and Kennedy 

16. Design o~ canals in ~ind-N!lw 
. perennial ca.nals and mundatton 
c;).nals. · · 

17 .. 
' Analysis of Bilot creek and 

Paharpur'ca.nal data (ex-Indus 
35 miles downstteam of ;K&la.
b~h, N. W. F. Province). 

18. TrS.ns~ortation of pebbles in 
pebble-b~d.flnme.s. . 

19, Bed ripples and bed waves 

20. Remodelling -the ·Rice Canal in 
h~ai porti(!n, 'Sind. 

. P4BT ·IT 

. . . 
. I 

58 . 
(1988) 

. ~ ~· 

.. 

1942 

1. 

Annn~l Beport (Teoh.) 

cfu:.a 1937-ila 
.. 1938-89. 

CIHR 1938-89 

... 1938-39 

1989-40 

"· 1940·41 

" 
1940-41 

.. 1940·41 

1940-41 

" 
1940·41 

1941-42 

G~J;I;~ 1942-43 

" .. 1942-43 

IWES 

" 

" 

" 
"· 

19!3 

1943 

1943 

1943 

194<1. 
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I llombay Tech. I File bo.&nd,'or 
Subjec1i. Paper No. and ! yenr. 

Anoual Report (Tech., 
year. I 

6. Turbulenre. 

1. E::periments to ascertain whether IRD '18 
a samplA taken from turbulence (1934-35) 
below a Regulator or Fall gave 
a true indtcatioTJ of the silt 
mov1ng down the channel, 

2. Record of turbulence by Huo wire CIHR 1938-3\J 
and Oscillograph. 

3. Manning and Lacey rugosity co- 1\J39-40 
efficients with smooth bour.daries. 

4. Effect of residual turbulence on 1940-41 
rate of deposition of sand. 1941-42 

7. A bras ion of sawl 

1. Experiments with silt abrader ... 58 IRD 78 CIHR 1938-39 
(1938) (1933-:'14) 

IRD 78 1\J39-40 
(1934-35) 
IRD 76 1940-41 
(1935-36) 

2. Rate of sand entering chonnels. IWES 19,13 

R. Sand and silt elutriator 1943 

4. Grading sand and silt by washing. 1943 

8. Shore and beach protection. 

1. Landing and wharfage facilities CIHR 194\l-43 
at Rewas, Karanja and Dhar-
matar (Bombay). 

2. Erosion at Ratuagiri CIHR 1\)42-43 

3. How to reduce waves in a dock IWES 1943 
caused by swell in a harbour. 

4. Adviee regarding the control of 
erosion along the shore of Viza-
gapattam harbour. 

Case pending 
data awaited. 

9. Falling Aprcn.< & Guide Ba,.ks. 

1. Effect of length of Guide Banks 5B 
of the Hardmge Bridge oa flow. (1938) 

2. Falling npton~-r~ctors o.~iecting 58 CIHR 1937-38 
the (1938) 193H·39 

10. Scour at a>•d below Rigid 
Structures. 

1. Design of glacis and deflector 58 
downstream of the Mula River !1938) CIHR 1937-38 

C~u?eway to prevent under-
mmmg. 

2. Godavari Hight Bank and Le(t 1037-38 
Bank Head ltegulators-Pre-
ventiou of scour downstream 
of the-



PART IV 

Subject: 

3. Th": ~Juices of the Bhimgoda. 58 
Vi eir across· the Ganges at (1938) 
Hardwa.r (U.P.)-To ascertain 
how ~at to prevent jetting and 
abrasmn of the downstream 
pavement. 

4. Protection of bridge piers against 
scour. 

5. Girna Can&! Aqueduct No. 4 
(Bombay Presidency),-Preven
tion of scour downstream of 
the- ",. 

6. Estimated scour at proposed 
Damodar Bridge a.t Burdwan 

· (Bengal). 

7. Son Anicut at Dehri [Bihar), 
Scour at noses of divide walls 
upstream and downstream of · 

· Anicut and nndersluices. 

8. Scour downstream of Sardo. River 
·_ at Banbassa (U.P.). 

9. Scour ::.~ spurs in fiver models ... 

10. Protection of bridge p!ers against 
scour and minimum safe level 
at which to lay stone around 
piers. 

11. Effect ·of high level bridge pitch· 
ing laid round bridge piers on 
the downstream scour. 

12. Sconr round piers-Influence of 
upstream bed level and mate
rial of bed on maximum scour 
at pier. 

13. Failure of piers on the- bridge 
under constr11ction over- the 
Ajoy River in the Santal Par· 
ganas, Bihar, during 1942 floods. 

14. Maximum scour profile between 
the guide banks of the Ganges 
at the Hardinge Bridge. 

15. · Experiments with the model of 
the Rice Canal (Sinn) in 
con.nection w:ith. protection of 
the Railway Bndge at R. D. 
75,000: 

16. Prevention of collapse of Rohrir 
Multan Road Brjdge over 
.Bohri Ca.nal at R. D. 52,000. 

17. Son at D!hri, Bihar, Protective 
measures below the new 
U ndfrsluices. 

su-S9 

... · 

ll'ilo~o. audforl 
year. 

151 

Aooual Boport [Tooh.) 

CIHR 

IWES 

.. 

.. 

.. 

1938-39 
1939-40 
1940-41 

1945 

1939-40· 

1939-4() 

1940·41 

1940-41 

1940-41 

194i-42 

1941-42 . 

1942-43 

omB 1942-43 

1942·43 

!WEB 1943 

.. 1944 
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Subject. Annual Report (Tech). f'ur-er No. ani year. 
1 

year. I B'omboy Tecb.l File No. undfor I 
--------------,c'-----·,,-----c,---______ _ 

11;. 

19. 

:20. 

:ll. 

Dt·ep Rcour downstream of tbt' 
N. \V. Railway Bridge over the 
~- W. Canal at mile 10\fld-4 
near Ruk (Sind). 

Expcrituents carried ont to evolvE 
a suitable design of pavement 
anJ bide expansion to ~nduce 
accretion. 

Efft·ct of shortening 8t1l.::kur 
Barrage on retrogression and 
accretton in the Indus. 

rrokction pf retaming walls 
from scour hy means of rPpell
ing spurs {B,lluchistan). 

-:22. ·Dissipation of energy down
stream of Lmw·r Sind Barrage. 

11. Dissipation of Energy 
J:cluw Falls. 

l. Discussi'm by C. C. Inglis, Punjab 
Engineering Con:.;ress Pnper 
No. l..J 7 on "Damag'!d 
fall~ on the Ehadir Branch ot 
tlw l'akvattan Canal". 

'2. Experiments with the model of 
snper-passage :2.-A and 8-A on 
the N u·a Left Bank Canal and 
Deck Bridge below, to dissip~te 
energy. 

3. Flum" :\Ict<·r Bailie Fall: 
Standardization of-

4. Stability of Baftles construcl<·d 
downstream u[ th ... med fall.,. 

5. 10 ft. Fall on Sarda Deoha 
Feeder (U. P.). 

U. E:·qwrimenb canied out with 
a model of Hardoi Falls (U.P.) 

7. Intluent:e of the nrstream face of 
lmllles and dt·tlt>ct( ll'S. 

8. Exp('l'illlL'Hts with a uwd~--1 of th~· 
Snl,;lmr Barrage to show the 
tuost su:taUll_, d:·sign of baftlt-'s 
nnri nrcows tz.: cu!llrolstan(ling 
\\' tve :mJ to prt.-"Yent scour 
do\\·ustreatu. 

De;:ign of a Proportional Standin~ 
\Yavl, Flumt>. l\lt>ter Fali at 
R. n. ~o. ~.')(), illont~omery
Po .. kpa.ttan Link (Punjab). 

I 

i 
i 

I 

I 

! 

i 

IHD 116 
(1~;)1) 

IRD 71 
(hJ31-02) 
IRD 116 

IHD 78 
(lU::J.>) 

JH]) 78 
(1\)3.i) 

IHD IS 
(l~:j'j) 

Do 

IWES 1UJ.J 

lUH 

lUH 

1945 

IHD 1U81-32 

I{VES 
19:3.1-au 
1~4± 

IHD l\loJ-3,; 
IWES 19±HJ 

IRD lU:lJ-3.5 

IRD J O:J±-3,; 

1934-:15 

19:35-:16 

CIHR lO:o7-38 
1\.18\l-40 
1(!40-41 ' 

1937-38 10. Dissipating eu1·fgy Lelow the 
ma...:otwy waste weir of tlw I 
'l'~mba "Tank >tt Harsul, (!Jist.j' 

___ Anmedal~''~"l_._)~· --------'------ ~-----'----------



PART IV l!J3. 

Subject ' .Paper No. and • ~le No .. s.ndfor I
. ~inboy .Tech. · . . . I 

, yeor. · . yeaz. ·_Aon~ ~port (Teoh.). 

11. Waste weir Cha.nnel of the S in ' 
Ka.rez .Reservoir {Baluchistin) 

· regardmg prevention of erosion. 

12. Durani qntfall at Quetta.. 

13: N . . • on'proportional Standing Wave 
Flume Fa.lls. · · 

14. Dissipation of energy below ~·W" · 
type fall. . , · · 

15. Alternative designs of baffie 
platform downstream of the 

. Jam~h~dPO! Siphon Spillwa.y 
for dJss!p!l>ting ener~--

lfJ. FluflJing of Outlets, Bridges 
and A quedoots, etc. 

1. Model experiments with a group 
of Regula. tors at Oderolal .. t 
mile 169 of the . Rohn Cana.l, 

· Sind, by C. G. Hawes and 
p. c. Inglis.. . 

2. . Experiment.! ca.rried out at the 
Karachi Station on a model of 

· a. J!'lumed Regula.tor,' by C. G . 
.Hawes an1 H. S. Kaha.i, with 

. . ~ note by. C. 0. I~lis. 

3. Fluming ·.of Aqueduct 23, Nira 
Right Ba.nk Canal. 

' 
4. _Note on Flamed Aqueducts. 

5. "Notes OG: Flamed Aqueducts and 
Afilnx qa.used by heading up 
water !lt 'regulators. of canal a.nd 
extllnt of back wa.ter etc." by 
.C. 0. Inglis. 

6. He&d sluices of Nirl!o Left Bank 
Ca.nal- determination oflosses 
at ~ntrance, in barrel; in expa.n-
sion '~~ond at exit; in order to 
work out & general formula. for 
losse~ of he11-.d-

7. He'ld sluices of Nira ·Left Bir.nk 
.Canal-;providing a ~ell-mouth 
upstream and expansion·· down-
'stre&ID to incre~se th" diticharg' 
ing ca.paeiity from 465 cusecs 
to 720 cnsecs. 

8. Goda.v~ Right Bank and Left 
Bank ;Head Regulators-Be-
modelling the-. 

9. Dharma Stor&l(e Reservoir~Oat-
lets . (Dharwar, Bomb&y I 
Presidency). . 

26 
(1928) 

31 
(1929). 

42 
(1932) 

58 
(1938) 

54 
(1985) 

. ... 

; .... 

IRD 116 
(1999) 

ffiD-116 
(1931) 

CIHR 1981~38 

1940·41 

1!l40·41 

" 
1940-41 

" 
1942-48 

·' 

CIHR 1937-38. 

1939-40 



154 · AXlSUAL REPORT (TECHXICAL) OF WOllK DOXE DURIXG THE YEAR 194(3 

Subject. 

13. Jiodules and Semi-mod~tles 
illclltding Stundill!J Wave Flumes, 

1. C.lo•lul ,3 and Semi-modules for 
irrig:1t1on. (Bombay Engine
ering Conr;ress P~per XL VII 
by C. C. Inglis). 

2. "An adaptation of the Standing 
wave principle to hydraulic 
testing"' by C. C. In~lis. Bombay 
Eng-ineering Congress Paper 
LXXIV. 

3. Kent '0" type module. 

4. Experiments with Kirl<patrick 
Flmnes. 

5. "Standing Wave Flumes" by C. C. 
Inglis, Bombay Engineering 
Congress Paper No. ClV. 

G. Experiments with Delbridge 
meter. 

7. Experiments with Crump Adju
stable Proportional Module. 

8. ''Experiments with the Lindley 
Type Standing Wave Flume" 
by C. C. Inglis and D. V. 
Joglckar. 

9. "Standing Wave Pipe Outlets" 
by C. C. Inglis. 

10. "Notes on Standing Wave Flumes 
and Flume :Meter Falls" by C. 
C. Inglis. 

11. Proposal for fixing "Hydrautomat 
Siphon Module" at heads of 
Distribu~aries 8 and 24 of Nira 
Left Bank Canal-

12. Experiments with 1 cusec spiral 
modules. 

13. Theory, Design and Construction 
of the Gibb Modules. 

14. Experiments to determine the 
best shape of a skimming baffle 
in the throat of a standing wave 
flume, so designPd to cause no 
obstruction at F. S. Q., but 
maximum nfilux at discharges 
exceeding F. S. Q. 

15. Coetlicient of discharge of the 
Sukkur Barrage Gates. 

1G. Coetllcient of discharge of the 
Tando-i\lastikhan Flume Fall 
(Rohri CaM!, Sind). 

Bombay Tech. 
Paper No. and 

year. 

22 
(1928) 

2.3 
(1928) 

15 
(1928) 

File No. and for I 
, ycu.r. 

1\)23 

IRD 40 
\1924) 

IRD 46 
(1924-28) 

1926 

IRD 4.5 
(l\J26-27) 

IRD 45 
(1927) 

IRD 122 
(1930) 

IRD 78 
(1931-32) 

CIHR 
Publn. 3 

IRD 78 
(1933-34) 
IRD 78 

(1934-35) 

IRD 77 
(1933-34) 

IRD 77 
(1933-34) 

Annual Report (Tech.). 

CIHR 1333-34 
!139-40 
l'l40-41 



/ 

P.I.BT lV . 155 

-
Subjeol. J ::~~J::d. I· ·Pile No. audfor] j year. year. Almual Report (Teoh.). 

17. Modular li!Dit of a standing wave 
fiuiD;e With s. stable parabolic IRD 77 
glaciS slope. • (1983-84) 

18. ExperimentH with Venturi 
.Flumes. 

19. Design for Standin\f ave Flume 
for the Jodhpur ater Supply 
Qhannel. . 

20. Design and calibration of a tra-
pezoidal studing wave flume 
for the Poena Drainage outfall 
sewer at Bhairoba Pumping 
Station. 

21. Calibration of a Standing Wave 
Flume withoutside contractions 

22. Approximate formula 'for Ven· 
turi Flumes. 

23. DeeignofaSt&lldingWaveFlume 
and the V~nturi Flume at the 
head of the Mutha. Right Bank 
Oana.l (Poena). 

24. Stabilization of flow downstrea.m 
of Standing Wave Flumes. 

25. Effect of piers on coefficients ,,f 
flumes. 

26. Design of a truncated Standing 
Wave Flume for Spin Karez 
Project-Baluchistan. · 

27. "Note on the 'L'heory, Design a.nd 
Construction of Gibb Modules 
which, without moving parts, 
give a . constant discharge 
within the working limits 
irrespective of ' varia.tions in 
upstream. and downstream 
water levels" by C. C. Inglis 
and D. V. Joglekar. 

28. Modularity of 20 cusecs Standing 
Wa.ve Flume, Jodhpur. 

29. Discharge formula. for Jeur 
Aquaduct on Nira Left Bank 

' Canal, (Bombay). 

·30. Sta.nding Wa.ve Flumes and 
Flume Meter Bafile Fs.lls. 

81. 40 cusecs Standing Wa.ve Flume 
for the ma.sonry conduit, ta.king 
off from the Ha.leji. Reservoir, 
Kar&ehi Water Supply Scheme. 

32. Design of a 500 cusecs Standing 
Wave Flume in Jodhpur State. 

as. curva.ture of . flow iu the throat 
of a Standing Wave Flume. 

58 (1938) 

IRD 76 
(1985-86) 

cmR 
· Publn. 3 

1941 

CmR 1937-38 

OIHR 1938-39 

.. 1938-39 

1988-89 

1939-40 

.. 
" 

1\140-41 

CIHR 1942-43 

IWES 1943 

1944 

1944 

1944 

1945 
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I Bombay Teob. 
Subject, 

I
, Paper No. and 

year. 

14. Siphon S[illways. 

1. Siphon Spillway experiments 
with flared outlet. 

2. Unsmtability of a Siphon Spill
way over the \Vaste Weir of. 
the Lake Arthur Hill at 
Bhandardara (Bombay). 

3. Design of a Siphon Spillway for 
th& Jamshedpur Water Supply 
Scheme, Tatanagar, (Bihar). 

4. Siphon Spillway experiments with 
Ganesh Iyer Volute Siphons; 
siphons with flared outlets ; 
limiting negative pressure be
fore cavitation occurs. 

5. Permissibility or otherwise of 
reducing spillway capacity, 
Berar (Akola Municipality). 

6. Erin pura Irrigation and Hydro
electric Siphon Spillway, J odh
pur State. 

7. G~nesh Iyer's Volute siphons 

15. High-Co-efficient Weirs. 

1. Mhaswad Tank Waste Weir
Experiments with crests of 
weir to improve the co-efficient 
of discharge. 

2. Experime:::ts with models of 
High-Co-efficient Weirs. 

3. Investigations to determine the 
weir section which while design
ed to pass a maximum flood, 
will store the maximum possible 
supply at Lake Arthur Hill 
(Wilson Dam) at Bhandardara 
(Bombay Presidency). 

4. To improve t!!e design of the 
Alandi \Veir across the Indrami 
for the Alandi \Vater Supply 
Project (Dist. Poona) in order 
to reduce afllux. 

5. Pick-up weir across the Mala
pmbha River at Shivyoga 
Mandir (Bijapur Dist., Bombay 
Presidency). 

&. Full-scale test of :High-Coeffi
cient, free flow, weir. 

7. Effect of surface roughness on 
the co-efficient of a High-Co
efficient weir. 

8. Drowned weirs 

58 
(1n38) 

58 
(1938) 

I 
File No. aodforl· A I R t (T h) year. nnua epor ec .• 

IRD 77 
(1933-34) 

IRD 37 
(1925) 

IRD 76 

IWES 1938-39 

IWES 1939-40 
". 1940-41 

1S41·42 

1942-43 

1944 

1944 

·1945 

IRD 1935-36 
CIHR 1939-40 

CIBR 1937-38 
1939-40 

CIHR 1939-40 

1940-41 

1940-41 

1940-41 



·-PART JV-, 

9. The ; :lluid forces a.cting • on a. _ ..••.. 
.~ .'' we1r. 

10. Co-efficient of discharge of autc
ma.tic Gate Spillway for the 
Tansa. Dam (Bombay). 

16. Flow ae Bridge,. 

1. Submersible bridge (C. P.) 

2. Sluices for Abdnlpur-Nawa.b· 
gnuj, B. A. Railway. 

S. · Suitable shape for cut-and ease
waters of bridge piers. · 

17. Design of Rigid Channels 
and Rigid Seruceures. 

1. Rugosity of cement-sa.nd plaster. 

2. Spin Ka.rez Diversion Channel, 
Quetta. 

3. Design for a dry masonry sill for 
control or Sur Lake sea-cut 
with. marginal embankments 
(Orissa). 

4. Impact losses due tc form drag 
of slabs and piers under axial 
fiow conditions. 

5. Im~t- Jos~s due. to form drag 
of bridge piertJ and exposed 
foundations under axial fiow. 

18. Models ami their Scale B~tios. 

1. Experiments tc determine equi
valent size and specific gr&.vity 
of stcnes and blocks in-a model. 

· 2. Wave and Surge velocity in tidal 
and non-tidal channels. . 

· s " Hydraulic Models as an aid tc 
Engineering . Skil~ " l:iy C. C. 
Inglis-Presiden~ial . Address, 
SecGion of Engmeer1ng, 2::!th 
Indian Science Congress, 
Ben ares; 

4. Methods followed in fixing model 
scale ratios and overcoming 

-model limitations. 

19. Da1n•, Reservoirs '·ana 
B.arragis, etc. · 

I 
1. Balancing Tanks and Siphon 

Spillway at Ozar-Pro}JosaJs for 
· investigations fpr additional 

storage for Pre.vara. 

T :. 

" 
1 .... 

29 
{1929) 

. \ 

.. l> '•' 

• •·.! 

.r .; 

194l 

I '•1 

., . 
1928 

-.. CIHR-1940-41 __ 

IWES 1945 
'' 

·····"':' 

• C:t:HR 1938-~9 .. , . 1939-40 

" 
1939-40 

. ... 
. :, 1940-41 

---

CIHR 1940-41 

" 
. l940-41 

·I 

" 
.... 1940-41 

.. ,, '.1941-42 

1942-43 

.cm:a. 1939-40 

-1949-41 

.IWES 1945 
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Subject. 

2. Co-efficients of 
Khadakwo.sla 
Sluiceg, 

discharge of 
Waste Weir 

3. "Experiments carried out with 
various designs of piers and sills 
in connection with Lyod Bar
rage at Sukkur " by C. C. 
Inglis, C. G. Hawes, J. S. Reid, 
D. V. Joglekar and H. V. 
Katakkar. 

4. Experiments in connection with 
the proposed Solani Khadir and 
Balta Zeel Reservoirs (U. P.). 

5. Desilting and Dredging of tanks 
in Sangli State (Bombay). 

20. Rainfall and Run-off. 

1. '"A critical study of run·off and 
floods of catchments of the 
Bombay Presidency with a 
short note on losses from lakes 
by evaporation" by C. C. Inglis 
and A. J. DeSouza. 

2. Flood run-off from catchments. 

3. Run-off from catchments in 
India. 

4. Discussion by C. C. Inglis on 
Punjab Engineering Congress 
Paper 245 of 1941 entitled 
"Run-off" by S. D. Khangar 
and N. D. Gulhati. 

5. Discussion by C. C. Inglis on 
Bombay Engineering Congress 
Paper No. 195 of (194:3) on 
"Use of graphs for working out 
information from a catchment 
knowing the depth and period 
of flow over a Waste Weir of 
a lake based on Capt. Garrett's 
formulas~·. 

6. Analysis of catchment charac
teristics. 

7. Empirical Run-off formulas 

8. Heavy run-off from a small catch· 
ment ujs of the bridge of the 
M. & S. M. Railway, which 
caused thP. river to overflow the 
embankment and railway track, 
causing an accident. 

9. Maximum possible discharge 
from catchment of Thorala 
Tank, Rajkot State. 

Bombay Tech. I File No. and for I . . ( . J 
~?:~e~r~· j year. Annual Report Tech . . 

29 
(1929) 

30 
(1930) 

58 
(1938) 

1928 

1941 

1942 

lWES 1944 

.. 1944 

CIHR 1940-41 

CIHR 1942-43 

lWES 1943 

1943 

1943 



I',ARl' lV 

I Bombay Tech. 
Subject. Pape: No. 

, and year. 

10. RainfaiJandRun-off~Note streS
sing the importance of shape 
of catcliment in working out 
the ma~m'flm run-off. 

11. What 'constant in Dicken's 
formula of discharge would be 
most suitable for a small catch
ment area of a river in Santa! 
Parganas, District Bihar. 

12. Advice regarding probable rttn-off 
from catchment in Ceylon. 

13. Information regarding ron-off 
formulss and rate of silting of 
reservoirs required in connec
tion with a scheme on Zambesi 
River in Transval, South Africa. 

14. Sunspot cycles as a medium of 
predicting Jrobsble dates of 
occurrence river floods. 

21. Silting of Reservoirs. 

I. Accumulation of sand and silt in 
:Reservoirs. 

2. Silting of Ekruk Ta.nk (Bompay). 
' 

!J2. Irrigation in Bombay· 
Deccan Canals. 

1. Duty of irriga.tion water in rela
tion to the caps_eity of ~anals 
in the Deccan. (Bombay Engi
neering Congress Paper by 
C. C. Inglis). 

2. Some iinportant ·factor~ affecting 
the design and working of 
Deccan Canals. (Bombay En~-. 
neerinl! · Congress· Paper 
No; LXVll1, by C. C. Inglis). 

3. "Irrigation on the block system it~ 
the Decca.n Canal Tra.cts" by 

' c, c. Inglis. 

4. "Efll.uent 'Farm nea.r .Poena 
• (i918-19 ~· 1925-26)" by c. c. 

Inglis. 

5. Note on "Appreciation of 'land 
va.lues in the area commanded 
by Godava.ri and Pra.vara 
Canals" by R. G. !shu;. 

6. "Outtorn and profit• from sugar
cane crops grown in the 
Deccan Canal Tracts'' by C. C. 
Inglis a.nd V. K. Gokhale. 

· '1. Suitability of soils .for di~erent 
types_ of crops. · . 

8. Prevention of irrigation in iso-
lated area. • 

16 
(1927) 

17 
(1927) 

21 
(1928) 

1918 

1922 

1927 

l 
. !liD 147 ! . 

(1928-30> .I 
IRD '28 _ \

1 

(!930) . 

159 

Aooual ~port (Tech.) · 

IWES 1944 

IWESI9:.J4 

IWES 1944 

IWES 1945 

c:(:HR 1940-41 

C1HR 1942-43 
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Subjec~. 

9. Block System-Introduction of
on Major Canals. Recommen
dations regarding-

10. Irrigation Bunds. 

11. Perennial iiTigation within 1/4th 
mile limit .of villages. 

12. Variety of cane suitable for 
effluent iiTigation. 

13. Transpiration experiments with 
canes, 

14. Factors affecting utilization of 
effluent. 

23. Design of canals and distri
butaries in Bombay (Deccan). 

1. Weeds in Deccan Canals 
(A supplement to Bombay 
Engineering Congress Paper 
No. LXVIII.) 

2. Note on "The Design of Distribu
taries and their outlets in the 
Bombay Deccan" by C. C. Inglis. 

3. Note dated November 1927 on 
"Model Experiments to ascer
tain the effect of partial lining 
of the Malegaon Cnt in miles 
38 and 39 of the N ira Left 
Bank Canal" by C. C. Inglis and 
D. V. Joglekar. 

4. •'Moduling operations of Distri
butary No. 8, Nira Left Bank 
Canal and application of the 
results to other Distributaries" 
by C. C. Inglis and D. V. 
Joglekar. 

5. "Methods suitable for reducing 
losses from Deccan Canals" by 
C. C. Inglis, Bombay Engineer
ing Congress Paper. 

6. "Notes on Remodelling an exist
ing Canal and Distributary to 
pass an increased discharge and 
distribution of velocities in 
channels" by C. C. Inglis. 

24. Soil and Sub-Soil S~trveys. 

1. Losses in percolation and absorp
tion from Deccan Canals and 
lining of Canals. 

2. "Soil and Sub-Soil surveys in the 
Deccan Canal areas" by C. C., 
Inglis and V. K. Gokhale. 

Bombay Tech. I File No. andfor I 
Pape;:~· and year. 

19 
(1928) 

20 
(Hl28) 

2.) 
(1928) 

42 
(1932) 

13 
(1926) 

IRII 118, 
(1928) 

IRD 149 
(19331 

IRD 118 
(1G28-il3) 

lRD 118 
(l\UB-33) 

' 
IRD 71, 76 i 

(193l-H2) I 
(1935·36) 

IRD 71, 76 
(1931-32) 
(1935-36) 

IRD 71, 76 
(1931-:!2) 
(1935-3ti). 

1922 

1928 

IRD 3 
(1916-22) 

Annual Report (Tech.). 



PART IV 

Subject. I ~::a~~~:,"~ ·1 File No. &Ddjor I year. year. · 

3. Advice regarding soil and sub
~il ~na.lysis and ws.ter logging 
1n Smd. 

4. Ad:vice regarding_ the investigs.
tton of the soil and sub-soil 
conditions occurring in the 
Barrage atea. in Sind. ' 

5. Soil protection . and reclamation, 
Sind-Note for Meeting o 
Officers on Field Research held 
in Aprill931. · 

6. Expenments to ascertain condi
tions under which a baffie buil 

· on sand will fail and what 
occurs in a sand column unde 
various pressure conditions and 
a · critical head at which the 
sand begins to move. · 

7. Percolation experiments in mile 
31 of Nira Left Bank Canal. 

25. .4. bsorytion, Regeneration and 
Water Supply. 

1. Cawnpore Water Supply. 

2. Proposed extension of the Water 
Supply of Bombay. . 

3. Present and Futnre Water 
Requirements and Supplies in 
the Jumna at Delhi. · · 

4. Danger of water-logging in the 
tract to the west of the Easter . 
Nara, Khairpur State, Sind . 

. 26. Land Drainage a11cl Reclamation. 

1. "Improvement of Dama~ed 
Lands in the Canal Irrigatton 
Tracts of the Bombay Deooan" 
by C. C. IngHs. ' 

2. Factors affecting reinoval of alkali 
salts and reclanl.11.tion of 
damaged lands. 

.3. Action of salts and.effiuent .water 
in several types of drs.inag 

· pipes. 

4. Reclamation studies on soil re
action, movement of water and 
alkaline salt.a in the soils 
qhanges in th~ ~oil OD; ~pp~i~-

. tton of mechantchl ferttltzation 
with special reference tO 
Baramati Experimental Sal. 
Area. .. 

5. Behaviour of soil types under 
. irrigation. · · ' 

G. Relative rise of salt solutions in 
difi'erent ty;p~ of soil. 

7. Reclamation' of alkali lands: 
Field '!'nd La.b~il.torY: experi-~ 
ments 1n connection With the-:-

14 
(1927) 

I IRD 114 
(1980·31) 

IRD 114 
(1931) 

lRD 116 
(1931) 

IBD 116 
(1931-32) 
IRD 71 

IRD 55 
(1932) 

ni.n n 

IRD 78 
(1934-35) 

IRD 78. 
. (1935-36) 

·mD 78 
(191}5-~6). 

IRD 
(1935-36) 

!61 

Annual Report (Tech.). 

CIHR 1941-42 

IWES -1944 

.. 1944 

1944 . 

IRD 1931~32 
1933-34 

IRD 1931-32 
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MISCELLANEOUS 

'2. Rain Ga1tge Station Maps of India, Burma and Cey/nn. 

l\Iaps on n scale of 1" =3'2 miles, showing raingauge stations in India, were 
printed in X ovemher 1944. The Meteorological Office, Poona, gave this station 
all the facilities in this connection. '!'here was such a large demand from 
various Provinces and St.ares for these maps that almost all the copies have 
been sold out, though a large number was printed. It was, therefor~, considered 
desirable to reprint these maps. These are attached in a separate volume of the 
Report. An Index Sheet showing the sections 1, 2, 5, 6, 7, 8, 10 and 12 into 
which the map is divided is also given. 

There are about 3,100 stations in India whose rainfall data are published 
in monthly tables by the Provincial Governments as shown below :-

Assam 135 
Bengal 269 
Orissa 82 
Bihar 252 
Central India States 76 
U.P. 276 
Punjab 206 
Kashmir 4ti 

N. W. F. Province 37 
Baluchistan 81 
Sind 75 
Rajputana 207 
Central India 186 
C. P. & Berar 211 
Bombay 218 
States in Bombay Area 83 
Hyderabad 77 
l\lysore 80 
:i\Iadras 535 

0,082 

R>tinfall is measured once a clay, at 8 hrs. local time, at all these stations. 
Symon's Pattern of min-gauge, 5" diameter, is in use.at most strttions, except 
in Mysore and Travancore, where a Stanley Gange of 4·7" diameter is used. 

At the time of the first printing of these maps, minfall stations in Ceylon 
had not been included. There are more than 400 raingauge stations in Ceylon; 
and, in order to avoid overcrowding, about 80 stations only have been shown in 
the map of Ceylon on sheet no. 10. All these stations, however, are indicated 
in >t separate large scale map of :Ceylon (Scale 1" = 16 miles), which appears 
as shed 10 A in the present series. It may be added that the names of the 
raingauge stations haw been taken from the report on Colombo Observatory 
(1944) i""ued by tbe Superintendent, Observatory Ceylon, Survey Department. 
This map has been supplied by the :Meteorolgical Office, Poona. 

In the first printing, the stations in sheet 10 were found to be crowded; 
hence while reprintin!:! this sheet, the names of various stations, particularly in 
Travancore, haw been re-arranged to facilitate easy reference; and where the 
names were too crowded, only serial numbers are shown in the map and the 
corresponding names of statiens are given on one side; 

The Station is very grateful to the :Meteorological Office, Poona, for the 
facilities given in this connection. 

PRINTED AT THE YEBA WDA PRISON PRESS, POON A. 
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Accretion of the river bed at Sukkur Barrage and how to reduce rate of rise ... 
Affiq:<;-~lue to the.proposed extension .of tha outer bank of approach cha~el

Expcnments to Improve flow cond1t10ns m approach channel upstream of 
Snkknr Barrage, Indus River. 

Affiux-reduction of, at Luni River Railway Bridge No. 3, of the Samdari-
Haniwar:l Branch of the Jodhpur Railway. _ 

Apron-Design of, to protect the truncated nose, with maximum depth of 
scour-Indus River above ::lukkur Barrage. 

Approach Channel-preventing slips of the right bank of Indus River below 
the nose of approach channel upstream of Sukkur Barrage. 

Aqueduct No. 23 of the Nira Right Bank Canal-Fiuming of 
Attrition-Rate of attrition of sand in channels 
Augmentation-of Bombay Water Supply 

B 

Barrage-Lower Sind Barrage on Indus at Kotri-design so as to exclude 
sand from entering the canals at. 

Barrage-design of Low~r Sind Barra~e on Indus at Kotri-Optimum shape 
of the nose of central 1sland at Kotn. . · 

Barrage-Lloyd Barrage on Indus-to co~trol sand entering the canals tiidng 
off the. · 

Bombay Water Sup.Pl.Y-;:1!-ugmen~ati~n of 
Bridges-Dissipation of energy below · 

.··· 
Bridge.:._depth of foundations for bridge piers 
Bridges-maximum depth· of scour downstream of 
Bridge-maximum depth of scour at the heads of guide-bank and ·shanks, at . 

the proposed C. K. Railway Bridge over Ramganga River. 
Bridge--:-maxirom:p depth of scour at the proposed C. K. Railway Bridge over 

Ramganga River. ·. , 
Bridge piers-scour round · · · ... 
Bridge-w!'.t~rw~ty required for Jodhpur Railway Bridge over Sukri_River · .. _. 
Bridge-waterway required for Jodhpur Railway Bridge over Sagi River 
Bunds-River bunds in Sind-causes of breaches in 

c 
Canals-Rivers and canals-flow in chai:mels in' incoherent and coherent 

alluvium. . 
Canals-Exdusion of sand from entering the canals at Lower Sind Barrage on 

Indus at Kotri. 
Canals-Rel;llodelling of 
Canals-Eradication of water weeds from 
Channels-Factors affecting silting.a.nd scouring of 
"Cha.nnels in alluvium-Factors affecting :flow of 
Control of sand entering the canals taking off the Lloyd Ba.rrage at Sukkur ... 
Control of sa.nd entering the Mithrao and Khipro Canals a.t Ma.khi weir 

Ex. Na.ra River (Sind). 
Culverts-roa.J. Design of vent approaches a.nd exits. 
Curva.ture of :flow-in a para.llel sided 5' wide.S. W. F. under va.:cious· stages 

of :flow. . . 
Curvature of :flow-in rivers and canals for controlling sa.nd entering canals a.nd 

training of tidal a.nd non-tidal waters. 
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Da.modar River-Tra.nsmission coefficient of the sand samples from the bed of, 94 
at Sindri. 

168 
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D-co11td. 

Damodar River-Floods and their control 
Design of canals in Sinu 
Design for the Lower Sind Barrage and sand excluding heads for the two 

canals of the Dehri-on-Son Anicut (Bihar). 
Depth of scour-maximum, for apron protection at the truncated nose of 

extended outer bank of approach channel in the Indus above Sukkur Barrage. 
Depth of scou:-maximum, at the beads of guide banks-Ramganga River 

at proposed C. K. Hailway Bridge. 
Depth of scour-maximum at the shanks of proposed C. K. B.ailway Bridge 

over Hamga.nga. River. 
Depth of scour-maximum at Bridge section Ramganga River-at proposed 

C. K. Railway Bridge. 
Depth of foundation for Bridge piers at the propqsed C. K. Railway Bridge 

over Rarnganga River 
Disposal of Poona Sewage by irrigation 
Discharge-Accuracy of different methods of taking dischages 
Dissipation of energy of flow of the jets issuing from "Ganesh Iyer" Volute 

siphon by mutual impact of jets. 
Dissipation of energy_ below flumes, falls and bridges 
Divergence from regime in stable channels in alluvium 

E 
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133 
136 
127 

24 

13 

13 

14 

14 

123 
86 
91 

139 
135 

Eftluent Experimental Farm-disposal of Poona. sewage by irrigation 123 
Embankment-pitched, to attract flow at the Delhi Gate Pump House on the 60 

Jumna River. 
Emergent measures for preventing serious damage to the central sluice~~ of the 27 

Mahanadi Anicut at Cuttack-Orissa. 
Emergent measures for preventing serious damage to the Central Sluices 28 

of the Mahanadi Anicut at Cuttack (Orissa) -suggested by the .Director, 
without model experiments. 

Energy-dissipation of energy of jets issuing from Ganesh Iyer Volute Siphon 91 
by mutual impact of jets. 

Eradication of water weeds from canals 124 
Excluders and Ejectors-Effective exclusion of sand from canals at the pro- 98 

posed Lower Sind Barrage on Indus River at Kotri. 
Exclusion of sand from entering canals by construction of submerged vane at 101 

the proposed Lower Sind Barrage on Indus River at Kotri. 
Exclusion of sand by Central Island at the proposed Lower Sind Barrage o_n 105 

the Indus at Kotri. 
Exclusion of sand-Factors affecting the exclusion at the proposed Lower 105 

Sind Barrage on Indus at Kotri. 

F 

Factors affecting slope in alluvial channels 134 
Falling Aprons 129 
Falls-dissipation of energy below 139 
Field results of measures adopted after model experiments 5 
Flood discharge-maximum; of Ramganga River for proposed C. K. Rail'Vay 13 

· bridge. 
Flood control · 131 
Flood control-Floods in Damodar Hiver 133 
Flume-Standing Wave Flume Design for the Jawai River Project (Jodhpur). 86 
Flnme-Wa'e~ surface profile in a 5 ft. wide S. W. F. with parallel sides, at 81> 

various stages of flow. . . 
Fluming of-Aqueduct 23 of the Nira Right Bank Canal 122 
Flumes-Dissipation of energy below 139 
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G 

Ga.nfgtesh Riv~-S~feguarding the Hardinge Brid~e across-a.aainst the danger 
o e OU•uanking. . . o 

Gibb Module-Controlled Irrigation 

Goda.va.~ Right Bank Canal, Head Regulator-increasing the discha.r~~ 
cap&cJty of. · · . 

Groynes-Semi-permeable tree groynes to prevent further erosion· of the left 
bank of Watrak River upstream of Ka.ira Town. . 

Groynes-Semi-permeable-construction and launching of . 
Groynes-Timber pile groynes . 

Groynes-to train the Sutlej Rivet at Samasata. Railway Station, N, W.' 
Railway. . 

Groynes-permeable tree groynes. to reduce attack on right bank upstrea.in of 
B. N. Railway Bridge at Kola.ghat. -

Groynes-permeable tree groynes to train the Indus river at mile 21 of the 
Sukkur Begari Bund-Sind. . · 

Groynes-maximum depth of scour at the head of 
Groynes-for silting a bye-river at its off-take-Indus River opposite mile 5/3 

of Ka.simpur N ababshah Band. 
Guide Bank-maximum depth of scour at tne heads of 
Guide Bank-design of the left guide bank of the .Luni River Bridge on the 

Samdari-Raniwara branch of the Jodhpur Railway. · 
Guide Bank-Maximum scour' at Ramganga River-proposed bridge on C. K. 

Railway. 
Guide Bank-Length of, neces&ary mea.sUies to prevent probable erosion of 

Railway Embankments. 

B 

Hardinge Bridge over the Ganges (Bengal Assam Railway) against the danger 
of being outB.anked. · . . 

Head Regulator-Godavari Rig~t B&nk Canal and Left Bank Canal-Inc•ea.s-
ing the capaci•y of . . 

Head Regula.tor-Nira ·Left Bank Canal-Increasing the discha.rging 
capacity of · 

High Coefficient Weir 
Historical Acconnt of the Indian Waterways E~eriment Sta.tion, Poona. 

(1916-46). ' 
Booghly River-Mea.sures adopted to reduce Turbulence in the river down-

stream of the Knuckle at the Titaghar J ~te Mill (Bengal). . , 
Booghly River-Experiments with submerged row of piles at the knuckle at 

the Titagha.r Jute Mill (Bengal). . 
. Hoogbly River-Eltperiments with ''attracting" artificial Islands 

Hooghly River-protection of the foreshore· of the Anglo-India. Jute Mill. 
on the . 

Booghly River-Preventing erosion a.l.ong the foreshore above Calcutta 

Increasing the discharging capacity of Regulators, Outlets and Aqueduct~ by 
B.uming and temodelling. · · · 

ludian Waterwa.ys Experiment Station, Historical Account ·of-:-1916-1946 ... 
Indus River, training of-Above Sukkur BU:rra.ge to prevent slips of the !ig~~ 

bank below the nose of tile Approach Cha.nnel. · 
Indus River-Experiments to improve conditions in the Approach Channei , .. 
Indus River-Stability of the propos!ld trunca!<ed nose for a. super-B.ooa of 
. 9,00,000 cusecs in the 1/80 G. S. Model. . 
Indus River......;Maxi~um depth of scour for apron protection at truncated nose 

of Approach Cho.nnel. ' 
Indus River-Afflux. ·due to· tlie .proposed extension of the ·outer bank .0£ 

Approach Ch&nnel. 
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Iu<lus Itivcr-'I'raining of the River at mile 21 of Sukkur Begari Bund by 81 
llJPtllls ,,f penueable. tree groyncs. 

Indns Riwr-Jksign of Lower Sind Barrage at Kotri, so a' to e~cludc sand 98, 127 
I rum entering canal. 

Indns Hiver-Experiments with model, with and without proposed Lower 99 
Smd Barra~c at Kotri. 

Indu• Hiv<·r-Faetors affecting the exclusion of sand from the canals, at the 1Q;j 
l'ropos{'(l Lower Sind B!lrrage at Kotri. 

Indus Hiver-Scalc ratios of the Lower !:lind Barrage model at Kotri 107 
Irrigation-Controlled in the Bombay (Deccan) 122 
Islands-Experiments with artificial "attracting" islands to train the Hooghly 40 

Hiver at 'I'itaghar Jute Mill (Bengal). 
Iobnds-Experimcnts with artificial "attracting" islands at Luni River 53 

}{ailway Bridge No.3, of the Samdari Raniwara Branch of the Jodhpur 
Hail way. 

Islands-Effect of central ialand on exclusion of sand from canals, at the 105 
proposed Lower Sind Barrage on the Indus at Kotri. 

Island-Optimum shape of the nose of central Island at Kotri for the proposed 110 
Lmyer Sind Barrage on the Indus. 

J 

Jawai River-Design of S. W. F. for (Jcdhpur) So 
Jumna River-Supplies at Delhi, present and future water requirements of l<l8 
Jurnna River-Training of the River at Delhi Gate Pump House by means of 60 

pitched embankment. · 

K 

J{hara River-Minimum waterway required for Jodhpur Railway Bridge on... 37 
I{hipro Canal at Makhi Weir Ex. 'Nara River (Sind)-Control·of sand entering 127 

the canal. 
l\osi River-Rapid westerly movement 132 

L 

Land Drainage-In the Bombay Deccan 121 
Lloyd Barrage-Soil survey of area commanded by 123 
Lloyd Barrage-Training of the Indus River above Sukkur Barrage to prevent 17 

slips of the right bank below the nose of the Approach Channel. 
Lloyd Barrage-Stability of the proposed truncated nose for a super-flood of 22 

9,00,000 cusecs, in the 1/80 G. S. model. 
Lloyd Barrage-Afflux due to the proposed extension of the outer bank of 25 

Approach Channel at 
Lower Sind Barrage-proposed design of, at Kotri 98 
Lower Sind Barrage at Kotri-Factors affecting the exclusion of sand from 105 

the canals, at the proposed-
Lower Sind Barrage at Kotri-Scale ratios of the model 107 
Luni River-Railway Bridge No.3 of the Samdari-Raniwara branch of the 53 

Jodhpur Ra1lway-reduction of afflux at 
Luni River Railway Bridge No. 3 of the Samdari-Raniwara branch of the 52 

Jodhpur Railway-Training of the 

M 

Mahanadi River-preventing of scour below the central sluices of-at the 5 
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