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Control blocks&defleotors in flumes—Deéign of—-— ‘

CUontrol deterioration of the Mahanadl group: of
rivers at Cuttack ( Orissa )—How to—

Control; how to and train the- Beki, ‘Balkadoba |-

and Manas Rivers on B & A Railway (Assam).

Controlling sand entering canals—Desxgn of
. Lower Smd Barrage at Hajipur—

;-

.Control of Beas river by ettraoting spurs,
Control of erosion due to littoral drift, : °
Control of erosion of Kshipra river at Ujjain.

Control of flow through bridges by means of
islands and groynes,
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1943

1944

19435

1946

1947,

Control of sand entering the canals takmg off
the Lloyd Barrage at Sukkur. :

Control of the Jamna River at Ta]ewala by
‘means of spurs.

Control of sand entering the Mithrao & Khipro
Canals—Ex-Nara River at Makhi, Sind.

Controlling the Band entering the canals—- off
Son Anlout at Debri ( Bihar ). ,

Crump s ongmal desx n of S, W, F,

Gulverts-—road Design - of - vent approaches &

exits. {

Curvature of flow~~in a parallel sided 5’ ‘wide
8. W. F. under various stages of flow.

Curvature' of flow—in rivers and canals for
controlling sand entering canals and training
of tidal and non-tidal waters.

Cut-off channel—new—-faotors favourable for
ppenmg a— '
(1) ocurvature of flow ujs; i :
(ii) relative slope dJs of the bxfurcatxon. and
A iii ) relative dlscharges. . )

H
Lt
H

\
«Curvatare of ﬂow. ,

Cutch .State — posslblhty of brmgmg " Indus
.water to

Cuttack, Orissa — Katjuri and Mahanadi group
of rivers near—Experiments with a model
of the— ;

Cuttack (Ornssa)—- Keondrapara canal taking
off Birupa River u/s of Mahanadi Aniout at
.. — how to prevent silling of— ’

Cuttack (Orissa)—Mahanadi & Kat;un—st-
tribation of flood waters between—

Cuttack = (Orisas }—Naraj weir at—standing

wave and drowned condition of the—and
their effect on the sand drawn by the Katjuri.

D i

-..Damage in 1944 to the Surat Rander Road and
the City wall of Surat d/s8 of the Hope

..~Bridge at Surat and recommendations to

ameliorate present conditions.

Damage to lnnds bordering on the Tapti,
, Narbada and Babarmati rivers during 1944
" flood season.

i

8, 32,
33,35,
317, 39,

69

7. 8, 10,
13,20,23,
55,58,69,

40, 47,174.84.87,

37

(iii)*

317

97

ase

81

84

5, 7,11
19,43,
48,

96,

126

o 5, 17, 38,

42.44.52,
60,64.68,
98

34, 35, 39,

43, 46,47,
54, 65, 83,
116,134,177,
179, 187

219

33
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1943

1944

1945

1946

1947,

Damodar ‘River Flood Enquiry Committes :
( Proposals to prevent a reocurrence of
damage resulting from breaches )—by Govern-
ment of Bengal and Technical and Joint
Committee appointed by the Government of
India.

Damodar left bank embankment dJs of Burd-
wan ( Bengal )—Breaches in the—

Damodar River, Bengal—proposals to prevent
a recurrence of damage resulting from  brea-
ches in the— .

Damodar River—Transmission ‘coefficient of
. the sand samples from the bed of, at Sindri.

Damodar River—Floods & Their oontrol.

Danger of water - logging in the Eastern Nara
Tract in Khairpur State in Sind. .

i
Darkeswar river.

Dates of beginning of de’ﬁletion from Lake
Tansa, Bombay—years 1896 to 1944.

Dates of break of monsoon at Tansa Lake

{Bombay)—years 1896 to 1944,
Datum area 1,000 ft. ds of Sukur Barrage
- -before Right Bank approach channel was con-
structed and after. : . ‘

; :

Deep scour d/s of the N. W. Railway Bridge
.over the N. W. Canal near Ruk, Sind—Ex-
periments carried out to evolve a suitable
design of pavement and side expansion to
induce accretion. : -

Deflecting groyne—Measures taken to conirol
erosion of the left bank of the Rupnarain ufs
of the B. N. Railway Bridge at Kolaghat by
means of a—— :

Deflector for protecting the bed of the pavement
of 8. W. F. 8 and Baffle Falls—Design of—

‘Dehri—Groyne with a regulator to reduce sand
entry from M. W. Canal at— )

- geour d/s of sluices.

Dehri on Son (Bihar)—sand excluding heads
for the M, BE. Canal & M. W. Canal on the—

Dehri Son ( Bihar )--Coefficient of discharge
of weir. ‘ :

" Delhi Gate Pumping Station—Training of Jamna
River "at, with pitched embankment on the
right bank. *

Dehri on the Son ( Bihar )—Prevention of

1(.1?2:
7.

40

40

30

3'
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23

20
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1943 | 1944 | 1945 | 1946 | 1947,

Delhi—Training of the Jumna' at Delhi Gate 1°, 8 aee

Pomping Station, (ii)* ™ "
Delbi Water Supply Committee sppointed by | 1°| 35| .. i
the QOvanmqnt of India. .
Denudation, erésion & floods. ’ 3 e oe | ane
ls;ahudagiﬁn—soil—;excess sand oha{rge due to— 5 - vl b e
V Depth of ‘scour - maximum, for apron protec- ' e | oo 24 s

tion at the truncated nose of extended outer
bank of approach channel in the 1ndus above
Sukkur Barrage.

Depth of scour—maximum, at the heads of .o e
guide banks—Ramganga River at proposed
- C. K. Railway Bridge. .

Depth of scour — maximum at the shanks of e . ves 13 .
proposed C. K. Railway Bridge over Ram- ‘
ganga River. . : .
. - . @ -
Depth of scour — maximum at Bridge section vr 14
. Ramganga River — at proposed C. X, Railway
Bridge. \ }
Depth of foundation for Bridge piers atthe | - ... R 14 e
proposed O. K. Railway Bridge over Ramganga :
River,
Désign of a stillfng basin dJs of the overflow ‘ e | 2¢ e e vor
seotion of the main Erinpura Dam in Jodhpur 1 .
State. _ '
] f . 4
Design of approach channel of Flumes and Falls. e | 3 U TR R
Design of canals, in Sind, Part I—New canals 21 ass 136 e
and Part II — Inundation canals. -
Design of ohannels ujs of 8. W. F. s. w | 3{ .
Design of canals — comparative analysis of s ver ™ 26
sand by Puri sand~meter and Air sand-meter.
Design of cistern below flumes. ) e '| 36,40 " ees son
Design of downstream portion of S. W. Flames, 35 e e

standard design—where very high recovery
of head is not essential. * '

Design of downstream portions of S. W, Flumes, v 81 o oo
standard design—where it is important to
lose as little head as possible.

Design of guide banks and divide walls down- oo 22 e o " eee
stream of the new undersluices of the Son at
Dehri ( Bihar).

.Design of the Lower Sind Barrage—~Experiments .o ose. | 48-59 127 1116,134

to test the design for scour and sand exclusion
from canals — Sind. .

Design of Lower Sind Barrage at Hajipur, 4,6,55 ver vee e
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1944 | 1945 l 1946 |1947.

Design of new canals in Sind—recommendations
for bed width, depth, slope.

Design of ofi-take at the entrance to the richt
pooket from lhe approach channel at Sukknr

Desxltmg and dredging of Tanks in Sangh State

Determmatlon of the coefficient of discharge of
the automatic gates spillway for the Tansa
Dam.

Determination of the variable coefficient of
the 10,595 c¢s, Tando Mastikhan Fall on the
Rohri Canal, ' Sind.

Device to ensure stilling before water is let
into a model.

Dickens? rnn-oif formula.

Difficulties experienced in river model experi-
ments- due to eﬁects caused .by vertlcal
exaggeratlon.

Dmcharge-—- Accuracy of dxfferent methods of
taking discharges.

Dlscharge measnrement — coefficient of dis-
charge in Notch type and weir type falls on
the Mahanadi Main Canal (C. P.)

Dicharge Table of 8. W. Flumes and Falls.

DlSpel‘SerS -— to prevent scour below volute
Siphens by fanmnb out the siphon jets.

stposal of Poona Sewage by irrigation.
Dissipation of energy below falls.

Dlsmpatwn of energy d/s of Lower Sind Barrage
(2400 ft. u[s of site B near Hajipur)—Experi-
ments in connecnon with —

Dlsmpatxon of energy of flow of the ]ets 1ssmng
from “Ganesh Iyer” Volnte siphon by mutual
impact of jets.

Divergence from regimé in stable ehanmnels in
allavinm—Note on, by the Director. =~
.
. Dock — How to reduce waves ina, caused by
swell in a harbour.

Downstream expansions — Rectangular Hyper
bolic U. P. design adopted in flnmes and
falls.

Drainage channels of the Damodar River.

Dunbar Cbtton Mill — Training the Hooghly
River at — with a bypass channel.

1943

27

w2936 | L .
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1943

1944

1945

1946
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Dunbar Mill—Longitudinal and cross row of
piles at the—to enahle accretion and silting to
take plaoe.

Dunbar Mill on the hooghly — Erosion of bank
near the, how to prevent, by a tidal modsl.

E
Eéstern Qnd Western Jumna Canals — Head-
works at Tajewala,

Eastern Nara & Rohri Canals (Sind)—Fluctua.
;wéxs gf grade of materials exposed on the
ods of—

Effect of constracting a barraga across a river
on bed levels and water levels ujs and dfs.
with particular reference to the Indus (Sind).

Effect of olosing the Head Regulator of the
Rohri Canal (Sind) from the top downwards,
on the canal regimen,

&ffeat of oonstructing a trench dj8 of a soil
dam on the sataration line.

Effeot of high level bridge pavement-on goour
d/s of the Railway bridge on the N. W, ocanal
at Ruk, Sind.

Effect of shape of catchment on the run-off.

Effoct of staunohmo due to mltmg upstream of
the Solani dam, ‘

Effeot of storages in.Tons and Giri catch-
ments-on supplies in the Jumna during flood
‘season and regeneration in the fair season,

Effect of variation of u/s and dfs water levels
of the Solani Khadir dam model on Hydeau-
lic gradients or saturation lines.

Effeot of shortenmg Barrage on acoretion in the
Indus dJs of sukkur Barrage.

Effect of size distribution of particles, specific
gravity, charge of bed sand and discharge, on
ripples.

Effluent Experimental Farm — disposal of
Poona sewage by irrigation.

ZE]ectors for canals taking off the Son at Dehn
( Bihar ). Head available for working the—

Elutriator—sand and silt—grading sand and
gilt by washing,

Embankment near Nanpara (U. P.) to divert
the whole of the Saraju river into the Gograi,
thus preventing spill flowing into the

Saraju Tirhi channels,

35

. nm

35

7

99

61

23

68
63

9%

61
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1943 | 1944 | 1945 | 1946 | 1947,

Embankment-—pitehed, to atiract flow at the " aie R 60 aee
Delhi Gate Pump House on the Jumna River.- |- - . <L
Emergent measures for preventing serious | ... 27 34
ﬂamaae to the central sluices of the Mahanadx B SRR B : Co
Anwnt at Cuttack—Orissa. ’ L
' Empermal run-off formulae. , ' ] 67 | ese box e
Energy d1531pat10n below Standmg Wave Flume i o {29 S R E
JFalls. - _ 4 . - | o B
Energy—dissipation of energy of jets issuing | AT Res B ) B IO

from Ganesh Iyer Volute Siphon by mutaal :
impact of jets. _ ' : R e

Engmeermo Convress ( Panjab J- Paper 275 97 St i Gt
(1945 ) *“River Training and Control by A S
Pitohed (¢ Attractmv 1) 1slands ”, i

H

Equivalent size and specific gravity of stones SRRV RS IS § ¥ S0 A R
and blocks in a model. : St - I16 |

) i

Eradication of water weeds from Canals. 1’ ‘ ' RN BT ’ " 12y o

Erinpura Irrigation and Hydro-electric Pm]ect e | 27} vl ol i

Siphon spillways in Jodhpur State. ,

Erosion~bank, on Auranga at Bhadeli &Bha;da . we | E 51
villages ( Bombay Presidency )—-Measures ' - T
arresting the

ZErosion at Neamati in- Assam——Preveution of— 3*

Erosion at Ratnagiri—How to 1mprove oondx- @n? e e e -
tions and ‘prevent further— S R Ul

Erosion at Vlzaoapatam t‘oreshore—preventxon 3* e | e é
of— . ' ‘ | : ‘

Erosion—control of—due to littoral drift. GD* [ s ] | ] e

Eroswn, denudatmn & floods. : 3 e |7 ane v

Erosion just ujs of the B. N Rly. Brxdoe over the | (iii)® 2%, . e ave
Rupnarain River—How to check dangelous— 5

Erosion of Spur 2 in the Indus River mear v | 3* ol ]
Umerkhel—action to be taken regarding " ‘ '

Erosion of the right bank of the Indus above (i)* ces .o
Rohri and danger of breach of the maln line," ’ o ‘ 1 o
N. W. Railway.

.Erosion—Prévention of—on Bombay Foreshore 1
and reclamation of land bearing S. No. 71, . ,
part of Jubu and creek-land. ‘ . ‘ .

Estimated depth of scour at bends. = - 20 - i

. Estimation of- the maximum flood disvcharge 89 e oo [ ave

during 1944 by various methods and compari-
' son with the fan catchment formaulae.
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1943

1944

1943

1946

1947,

Excluders and Ejectors—Effective exolusion of
sand from canals at the proposed Lower Sind
Barrage on Indus River at Kotri,

Exclusion of sand from entering canals by oon-
struction of submerged vane at the qproposed
Lower Sind Barrage on Indus River at Kotri.

Exolusion of sand by Central Island at the pro-
posed Lower Sind Barrage on the Indus at
Kotri. N - !
Exclusion of sand—factors affecting the exolu-
sion at the proposed Lower Sind Barrage on
" Indus at Kotri, : '

Exclusion of sand from canals takiné off the
Son river in Bihar, '

Experiments in connection with dissipation of
energy downstream of Lower Sind Barrage
( 2400 £t. upstream of site B near Hajipur ).

Experiments to ‘determine a suitable profile of

the Lower Sind Barrage to cause minimum [

afflux with gates fully open.

Experiments with- a vertically exaggerated
model ( 1)400: 1/66 ) of the Mahanadi and its
branches at Cuttack ( Orissa ).

F
Factors affecting deltaic rivers.
Factors affecting meander of channels. e

Factors affecting the coefficient ‘of discharge of
Ganesh Iyer's volute siphon. :

i

Factors affecting the shaps and dimensions of
ripples & waves,

Factors affecting slope in alluvial channels,

Factors favourable for opening a mnew out-
off channel. )
(i) Churvatare of flow u/s.
(ii)  Relative slope d/s of the bifurcation,
(iii) Relative discharges. ;

Fair weather and freshet spring tides in the
Rupnarain River at Kolaghat Rly. Bridge on
the B.N. Railway in 1944 and in its mobile
bed model, _ j

Falling aprons—characteristics of

Falls on Mahanadi Main Cannal ( C. P. )—oo-
efficiont of discharge of Notch Type and Weir
Type Falls— ) '

Falls—dissipation of energy below

69

17

98

101

105

105

139

L1

167
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Rupnarian River at Kolaghat Railway Bridge

on the B. N. Railway in 1944 and inits |

mobile bed model,
)

17

1943 | 1944 | 1945 1946 1947.

Falls Flumed—scour dJs of - io i |0 9T ven

Fiold results of measures adopted after model 5 oi
experiments. : '

Flood- Gontrol. ~ ;,. .o one - 131 1 YT

_ Flood control—Floods in Damodar River. . o[ <133
" Flood control on Tapti River at Surat, o 54
* Flood discharge—maximum, of Ramganga River ‘e e |13 .

for proposed C. K Railway, y ‘

Flood protection measures for Nuna-Pothi 3
Rivers In Orissa,

Flood protection—Redistribution of sand load 19, 44 33
between the Mahanadi and Katjuri systems , :
at Cattack—Orissa. o ’

Floods-—ocauses of—in Sind. 121 .. o

Floods, denudation and erosion 3 . e ver e

Floods, river—Sunspot intensity cycles as a ous . 86,—87 e e
mediam of predicting the probable dates of '
occurrence of—

Fluctuations of grade of materials exposed on 35 |- . -
the beds of the Eagtern -Nara and: Rohri : .
Canals (Sind).

Flumas—D1551pat1on of energy belo\;v vor o e | 1391 L

Flume Meter Baffle Falls—Des1gn of down-. 35 cos -
Stream portion of—" o

Flume&—pebble——bed—TranSportatmn of peb- 47 . vos e
bles in— ’ :

¥lume—Standing Wave Flnme Desxgn for the s see e 86 e
Jawai River Project ( Jodhpur )

Flume—Water surface prohle ina 5ft. wide - . 86| ..

"~ 8. W.F. with parallel sides, at various, stages ;
of flow.

" Flaming of Aqueduect 23 of the Nlra Right - . 122 ¢ Iy
Bank Canal., -

Flumed Falls—Scour downstream of— o ses 97 oes sue

Form drag of oylinders in conneotion with | (iii)* 4 - - oor
bridge investigation for Central Provinces.

Forty cusecs Standing Wave Flume in the e 2* e o v
masonry conduit, taking off from the Haleji
Reservoir—Karachi Water Supply sesheme,

Freshet spring and fair weather tide in the .o v et s
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1943

1944

1945

1946

1047,

Gandak River at Bagaha on the Oudh and Tir-
hut Railway which has outflanked the
Bridge—How to divert the—to its original
course throngh the Bridgs.

Gandak at Bagaha on the Oudh a.nd Tirhut
Railway—conditions leading to the outflank-
iog of the Railway Bridge,

-Do- ~Do- Chhitauni groyne
acting as an * attracting* spur in pulling the
river round its nose.

-Do ~Do- Prediction of the

future movement of
-Do -Do-  8and on -the bed of the

-Do- -Do~ use of the Missi-
sippi formula for eostimating the maximum
flood discharge in the—in 1924,

Ganesh Iyer’s volute siphon—Factors effecting
the coefficient of discharge of—

Ganga River—Safeguarding the Harding Bridge
across—against the danger of outflanking.

Ganga—Mazimum scour profile between guide
banks of the—at the Harding Bridge. .

.Ganga River——'Proposal for a combined Bridge
.at Patna or Mokameh Ghat over the

“Ganga Biver—Training the river at Kanpur.

Garang River on Assam access’ Road—Preven-
tion of scour in—

Goometrically-similar models - which give geo-
metrically-similar results. .

Geometrically-similar models which do not
give gecmetrically-similar results,

Gibb modeles—Theory, design & construction of—

Giri and Tons catchments—effeot of storages
- in—on supplies in the Jumna during flood
season & regeneration in the fair season.

Glacis slope downstream of S. W. Flumes,

Glacis slopes of Flume ‘Falls.

Godavari Right & Left Bank canal Head Regula-
_tors (Bombay Presidency)—Experiments with

Grading sand and silt by washing.

Groyne, deflecting—Meagures taken to control
erosion of the left bank of the Rupmnarain
upstream of the Bemgal Nagpur Railway
Bridge at Kolaghat by means of a—

(i)

3,
10,
13

10
.10

13

11
12

92-95

95-101
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w Co 1943 | 1944 | 1945 1946 | 1947, *

Groyne repelling—Proposal for protecting the

left bank of the Rupnarain River ufs of. the o : :
Railway Bridge at Kolaghat on the B. N. ‘
Railway, ‘ )

Groyn.es: & islands—contrél of flow, through (iii)* 97 o
bridges by means of i )

Grbyneé,' a_;t‘tracting. and repelling. ‘ 47| 104 o | e

Gfbynes, Brﬁshwood, efféctive m elimfnating ioe 25. r
‘ belliea * and return flow due to ¢ jetting °’, iy
prevented by lowering pavement, ;

drbynes—;-Semi-perineable-—-constrﬁétion L and ver wil ] 66 B e -
‘launching of ;

Groynes—Timber pile groynes. v . 67

Groynes—to train the Sutlej Riverat Samasata ‘ . ves e | 72 ves

. Railway Station, N. W. Railway. - - | TESUT PR RERTE SRR

Groynes—permeable tree . groynes to feduce‘_ ver e |0t TT8Y . e
attack on right bank upstream of B. N, Rail- | | =~ [« f oo o
way Bridge at Kolaghat. IR | SRR

Groynes—permeable tree groynes to train the
Indus river at mile 21 of the, Sukkur Begari
Bund—Sind. : o :

wel ol ost) o

Groyneé—-maxinﬁmm dépth of scoﬁr atthe f;ead éf L des |0 wed vos ! "_140'

.Groyneé-—-for silting a bye-river at if:s off= : SR - L
take—Indus River opposite mile 53 of C et
Kasimpur Nababshah Bund. ! '

Guide Bank—Maximum depth of scour’ at the o w | 1o}

heads of : - ' T Co

Guide Bank—design of the left guide bank of

s v . 59 ese
--the Luni River Bridge on the Samdari-Rani- | :
wara branch of the Jodhpur Railway.
Guide Bank—Maximum scour at Rai‘nganga . . 131 e -
River—proposed bridge on C. K. Railway. .
Guide Baﬂi{-—Lengfh of, necessary measures to e 15 Cvee
prevent probable erosion of Railway Embank- . . '
. ments, o - . . : :
Guide Bank design of —at the proposed , Lower vor sen ceee | 122
- . 8ind Barrage at Kotri—Sind. : ‘ . SRR IR
Guntakal-Beawada section of the .M. & $. M. - 44 - s e

Rly.—Heavy run-off from a small catchment

..ujs of a bridge on the—which caused the river
to overflow the embankment and Railway
track causing an accident.

H

Hajipur, Sind, Design of Lower Sind Ba)l.;tage at e 55
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I
1943 | 1944

1043

1946

1947,

Haleji Reservoir — Karachi water Supply
Scheme-—Forty cusecs S, W. F. in the masonry
conduit taking off from the ‘

Harbour—How to yeduce waves in a dock
_caused by swell, , !

Harbour—Preliminary note on modsl of Cochin~—

Hardinge Bridge—over the Ganges ( Bengal
Assam -Railway ); protection against the
danger of being outflanked. ‘

i

Head Regulator—Godavari Right Bank: Canal
and Left Bank Canal—Increasing the capa-
city of '

Head Regulator—Nira Left Bank Canal—In-
creasing the discharging capacity of .

~Headwork—Punjab practice of constructing

Heavy run-off from a small catchment ujs of a
bridge on the Guntakal Bezwada section of
the M, & S. M, Rly. which caused the river to
overflow the embankment and railway track
causing an accident.

High Coefficient Weirs. i
High level stone pitching maintained at Hope

Bridge near Surat distorted ecurvature of flow &

caused damage upstream and downStream in
©1944, ‘ C ' !

Historical review of steps taken by the Sind
Government -to ocollect data in connection
with the Indus and to control it in its passage
through Sind. “

Historical Account of the Indian Waterways
Experiment Station, Poona (1916-46 ).

History of the water supply of Bombay..

Hooghly River ahove Calcutta—How to improve
the— . ‘

Hooghly river—Tidal model to prevent bank
erosion near Dunbar and Titaghar mills,

Hooghly River—Measures adopted to reduce

turbulence in the river downstream of the |

_, Knuckle et the Titaghar"Jute Mill ( Bpngal ).

Hooghly River—Experiments with snbmérged
row of piles at the, knuckle at the Titaghar
Jute Mill ( Bengal ).

Hooghly rigid tidal models.

Hoogly River at Dunbar Cotton Mill—Training
the—with a by~-pass channel,

11

38

39
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Hooghly semi-rigid tidal model ( long). i » | el 105 -

Hooghly River—~—Experiments with « attrachng" e " w0 .
artificial Islands. o .

9 : ) ‘

Hooghly River—protection of the foreshore of 42 e
the Anglo-India Jute Mill on the D " . . i .

Hooghly R1ver——Preventmg erosion along the ves | eee 130~ . ...
foreshore above Calentta, o o ' S N

Hooghly semi-rigid tidal model (shoxt). ;' e | w1 106 oo

Hope Bridge near Surat—cloéuigwéf s;fxlls on ‘88 | ' ; ...\
right bank ujs of—led to heavy erosion of C o i
the Rander Road. .

Hur Hura khal. , ; . 13| s o e

Hurdling over Baffle wall. 3 B 30 Ce N

- A T TS B
" Hydraulic elements and coﬁstants—Nom@grams i} e [PT8-80 | e
for determining the L : ‘

Hydraulic gradient or saturation hn.eé—ef‘fect of Caee| 61 | | w |
u/s and d/s Water levels of the Solani Khadir |
dam model on— :

Improvement of the Rice Canal due to the 33 T eee . e | e

“Riuht Bank app‘roach channel at Sukkur, P : s

Increasing the discharging capaclty of Regulators, oo Jor en w1220 W
‘Outlets & Aqueduots byflummO&remodeIlmo o S EEE R

Indxan Waterways Experiment Staf 1on, Hxston— Cew |12
‘oal Account of—1916-1946.. o : | ' |

! ; ] C : :

Indus above Rohri—Erosion on tha right bank | (iD)* | .. O A Y
of the—and danger of breach of the ma.m , . ‘ .
line N w. Rallway . 7 C : ’ x

Indus Rwer, training of—-Above Sukkar Barrage ves vee |+ wae 117 s
to prevent slips of the right bank below the S Co T
nose of the Approach channel.

Indus above Sukkur (Sind )—Reahcnment of the (ii)' oee’ el ] '...
Rohri-Quetta. Rly. necessitated by the danger '
of breaches in the marginal bunds of the— | ~

Indus—Analyms of Bilot creek and Paharpur | 32 U T ooe.
Canal data ( Ex Indus ) 35 miles dfs of Kala- EEE P ‘
bagh, N. W. F. P. in— .

Indus and the Llyod Barrage at Sukkur—Expen- e e ver 26 161,177,
ments with a model of the, for sand. control ' ] 179
of the right bank canals. :

Indus, Sukkur—accretion in— . wes | 6,99 o

Indus, Bukkur island, in the—acis as an ‘ 97 ) s ..
¢ attracting’ island. . : »
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Pages of Annual Report (Technical)
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1943

1944

19451 19461 1947..

Indus at Sukkur (Sind )~New factors which
will affect rate of rise of water levels in the—

Tndus—downstream of Kalabagh—analysis of
changes in the course of the—

Indus—Jamshoro bund. on the left bank of |

the——near Hydrabad ( Sind)

Indus Rlver——Expenments to improve oondl-
tions in the Approach Channel.

Indus River—Stability of the proposed tmnca-
ted nose for a super-flood of 9,00,000 ocusecs
in the 1/80 G. S. Model.

Indus River—Maximum depth of scour for
*apron ‘protection at truncated nose of
Approach Channel. .

Indns River—Afflux due to the proposed exten-
- Bion of the outer bank of Approach Channel,

Indus River—Training of the River at mile 21
- of Sukkor Begari Bund by means of per-
meable tree groynes.

Indus River-—~Design of Lower Sind Barrage at
Kotri, so as to exclude sand from entenng
canals,

Tndus-River—Experiments with model, with &
without proposed Lower Sind Barrage at Kotri.
Indus River—Factors Affechng the exclusion of

sand from the canals, at the proposed Lower
. Sind Baraaoe at Kotri.

Indus vaer—-Scale ratios of the Lower Sind
. Barrage model at Kotri. .

Indus near Umerkhel—actmn to be taken regar-
ding erosion of spur 2 in the— ;

Indus—rate of rise of water levels in the—

Indus near Cashma—Cause of change of oourse
,. of—=and how to control—

‘Indus—Probable effect of constrﬁ‘ctiﬁg the
Kalabagh Barrage on the course of the—-

Indus— Protechon of N.W. Railway embank-
ment ujs of the Bukkur gorge. i

. Indns (Sind )~—DBreaches i in the—
Indns (Smd y—effect of oonstruoting a. barrage
across a river on bed levels and water levels
. u/s and dfs with particular reference to the—

Indus (Sind)—Spéciﬁc dischsrge gauges at
Bachalshah on the—

17

15
(i)
10

13

20
18

3.

99

()

99

101

. | 98, 127

v | 103

ars 107
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Pages of Annual Report ( Technieal )
for the year

‘1943

1944

1945

1946

1947.

Indus—Technical analysis of available data re-
garding the rise of the water levels of the—in
the past and to be anticipated in future.

Indus— Techniocal enquiry into -the causes of
breiches in the River Bunds in Sind-and
steps required to minimize the danger of
Tecurrence.

Information regarding rainfall, run-off Forrnu-
1as and rate of silting of reservoirs required

. in connection with a scheme in - Transva]

South Afnca

Inglis’ fan catichment discharge formula, intro-
* ~duction of shape factor in—

Inundation Canals in  Sind—Analysis of—
-and its comparison with the data of perennial
oanals.

Inundation Canals in Sind—Design of—

Irngatmn——controlled in the Bombay (Decean).
Island at Sulenmankx
Island for the Lower Sin_d’Bai.-rage site C,

Islands and attracting spurs—use of—for
training a river.

 Islands and groynes—Control of ﬂow through

bridges by means of—-
Islands for holding a river.
Islands ujs of the Barrage at Kalabagh.

Islands—Experiments with artificial ¢ Attract-
_ ing™ islands to train the Hooghly River at
Titaghar Jute Mill ( Bengal)

Islands—-Expenments w1th artlﬁclal “attract—-
ing” islands at Luni River Railway Bridge
No. 3, of the Samdari Raniwara Branch of the
Jodhpur Railway,

Islands—Effect of central island on exelusion
of sand from canals, at the proposed Lower
~ Sind Barrage on the Indus at Kotri.

Island—Optimum shape of the nose of eentral

Island at Kotri for the proposed Lower Sind
‘Barrage on Indus. i

J

Jamrao & Sukkur Barrage Canals—Relatmnshlp
between surface wxdth and Q of—

Jamrao and Sukkur Barrage Canals—Relation-
ship'between'8 & Q. -

15

. 67

29

() *

47

26

2

LTI B

Ness

105

110

asy

‘tee

L1 ]
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for the year

1943

1944 ‘ 1945 ' 1946 \ 1947,

Jamrao Oanals, Sukkur Barrage Canals, L. C. C.,
L. J. 0. ( Punjab )—Relationship between area
and discharge of

Jamshoro .Bund on the Left Bank of the Indus
near Hyderabad (Sind).

Jawai River—Design of 8. W, F. for (Jodhpur).
¢ Jotting *' - below Canal Falls & Bridges. - -

« Jotting*® prevented by Lowering pavement
level at Railway Bridges.

Jeur Aqueduct on the Nira L.B. Canal
( Bombay )—Discharge formula for—

Jodhpur Railway line—Training of Luni River
to prevent it damaging the—

Jodbhpur Railway—How to control Luni River
where it i8 crossed by the Samdari-Raniwara
Branch Line on—

Jodhpur Rallway—Steps necessary to protect
‘main Line—from Hyderabad to Lun§ Juno-
tion on—from damage by Luni River floods.

Jodhpur State—.—l)esign of a stilling basin d/s of
the overflow section of the main Erinpura
Dam in—

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

Jodhpur State—Erinpura Irrigation and Hydro-
electrical Project siphon spillways in—

Jodhpur State—Runoff from Erinpura Reservoir,

Jumna at New Delhi—Present and future water
requirements and supplies in the—

Jumna at New Delhi—Training of the, near
Delhi Gate Ppnmping Station.

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

Jumna River at Tajewala—Control of—by
means of spurs,

Jumna River—Relation between floods in the
monsoon and regeneration in the hot weather
in the—

K

Kalabagh—Analysxs of changes in the course of
the River Indus downstreqm of—

Kalabagh Barrage—Islands ufs of the

23

39

g

2.

2.

68
91

oo~

93
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S ‘ Pages of Annual Report ( Technical
K for the year -

- 1943 | 1944 | 1945 | 1946 | 1947.

Kalabagh Barrage—Probable effect of construct- 9 eor v | aen ] s
ing the—on the course of the Indus,

Karaehi water supply scheme—40 ousecs Stand- 2° | -
ing Wave Flume in the masonry conduit tak- ,
ing off from the Haleji Reservoir.

Eatjuri and Mahanadi at Cuttack ( Orissa )— 371 .. 19| 44| 35
Distribution of flood waters between~— :

Katjuri—Standing wave and drowned econdi- 39 ' .j.. oo
tions of the Naraj weir at Cuttack (Orissa)
and their effect on the sand drawn by the—

Katjuri River——protectign of the left bank of-— - e | e aee 43
at Khannagar upstream of the Railway .
Bridge—Orissa. :

Kendrapara Canal taking off Birupa river ujs of- (iii)* | + voe e | e

Mahanadi aniout at Cuttaok, Qrissa—How to
prevent silting of—— o

Khairpur State ( Sind )—Danger of waterlogging 3 - e | e
in the Eastern Nara tract in— = - '

Khari River—Minimum waterway required for e - e 37 e

Jodhpur Railway Bridge on 1 oo '

Khari River at Rajpur, near Ahmedabad (Bom-~ | (ii)* o e | - e
bay)—How to prevent outflanking of ‘Barrage | - | .
on—

Khipro Canal (Sind)—Remodelling the, for |  wee | . we| e | 127 s
sand exclusion. L 4 N ,

Knucklo at Dunbar Cotton Mills-~ Longitudinal |« | 7,8 | | | = o
and ¢ross row of piles at the—to enable accre-
tion and silting to take place. :

Kosai River. ' ‘ C ‘ - | B .. e | e
Kosi gorge—~Land slides in the ' "3 _ . e | 7 eee

Kosi - River—Factors affecting rapid westerly | =~ 51 = ... e 132 TS
movement of— ' . . o

Kotri and Sukkur—Silt in suspension 'at—sinee | ' 19 s o e s
1913—Quality of— :

Kotri Barrage—proposed design of, for effective ns AN ees . ' 116.
sand exclusion from e¢anals—S8ind. -
Kotri Barrage—Regulation of— ¢ Still pond * or pes - ees ves | aey 134
‘Bemi -open flow”—and oonsequent. height :
of pocket gates at v
I LY ~ |
Kshipra River at Ujjain—Erosion of—control of § (ii)* | 2%, 5 s vee | AT
Kuakhai River—proteoting the right bank of, | - ... | wos | ) e | ese 39
above the B. N, Railway Bridge near Cuttack | - ] :
( Orissa ). _
Kuakhai River—design of gnide bank, sbove |  wve | e | e  ww| 4L

the B, N. Railway Bridge at Quttack,
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Pages of Annual Report (Technical)

for the year

1943

1944

1945| 194«’ 1947,

Laud Drainage—In the Bombay Deccan,
Landslides in the Kosi gorge.

Leakage through Solani embankment,
Littora] drift—oontrol of erosion due to—

Llcl))yd Barrage—Soil survey of area commanded
y

Lloyad Barrage——-Trammg of the Indus River
above Sukkur Barrage to prevent slips of the
right bank below the nose of the Approach
‘Channel,

Lloyd Barraaa—Stablhty of the proposed trun.
cated nose for a super-flood of 9,00,000
cuseos, in the 1/80 G. S, model,

Lloyd Barrage—Aﬁlux due to the proposed
extension of the outer bank of Approaoh
Channe] at

. Lock Span—proposed design of—in Lower
Sind Barrage at Kotri.

Low level Weir downstream of Delhi Gate Pump-
ing Station—effect of construoting a—on the
low water channel at the Pumping Station.

Lower Sind Barrage (2400’ upstream of site B
mnear Hajipur }—Experiments in - connection
with dissipat‘on of energy downstream of—

" Lower Smd Barrage—-Gompansxon of sites for
the—

Lower Sind Barrage—Design of the—Experi-
ments to test the design for scour and saud
exclusion from canals—Sind.

Lower 8ind Barraoe——Expenments to determine
a suitable profile of the—to cause minimum
afflux with gates fully open.

YLower Sind Barrage, site C—island for

Lower Sind Barrage at Kotri—Factors affecting
‘the exclusion of sand frOm the canals, at the
proposed—

Lower 8ind Barrage at Kotri—Scale ratios of the
model.

Lower Sind Barrage at Kotn—design of Look
Bpan,

Lowest hed levels in t-he Bukkur-Roliri gorge at
Landsdowne Bridge during 1928-1944.

Luni River—How to control—where it is
-crogsed by the Bamadari—Raniwara Dranch
line on Jodbpur Railway,

¢ (111} 121 (1Y)

10-11 -

48-59 98 | we

22-29 oo (11}
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for the year

]
1943 | 1944

1945

1946

1947, .

Luni River Floods—Steps necessary to protect
main line from Hyderabad to Lum Junotlon
on Jodhpur Railway from—

Loni River—Training of the—to prevent it
damagmg Jodhpur Railway line.

M

M. &S. M. Railway—Heavy runoff from a small
catchment u/s of a bridge of the, on the Gun-
takal-Bezawada section of the—which caused
the river to overflow the embankment and
railway tract, causing an accident,

Mahanadi anicat at Cuttack, Orissa-Kendrapara
canal taking off Birupa river uls of-—-how to
prevent silting of— ,

Mahanadi and Kat]un at Cuttack (OmSa )—-
Distribution of flood waters between— i °

Mahanadi group of rivers.at Cuttack (Orissa)—
- How to ooafrol detenoratlon of the—

Mahanadl River—preventing scomr below the
.. central slaices of—at the Mahanadi Amcut at
Cuttack ( Orissa ). .

Mahanadi River—Test of measures to dissipate
energy to prevent Serious damage to the
central sluices of— at Cuttack ( Orissa).

Mahanadi River—Calculations for the Standing
Wave, Baffle pavement, ete.—proposed design
to prevent damage to the central sluices of—

__at Cuttack ( Orissa ).

Mahanadi vaer—-Redlstnbutlon of sand load
_between the Mahanadi & Katjuri river system
"at Cuttack ( Orissa ).

Mahanadi’ R1ver—Exper1ments with reduced -
and unreduced Naraj weir length to find the

' Qistribution of sand load between Mabagadi
and Kat]un System

Mahanadi Main canal Falls (0 P. )—-ooeﬁiclent of
-discharge of Notch type and Weir type Falls on

Ma]or Gorie’s Paper on soil denudatlon '
Malaprabha river—Training the—to protect the’
left bank and abatment of the M.&S. M. Ry.
Bridge No. 8 at Hole-Alar on the Hotgl—

- -Gadag line.

Manas, Beki and Balkadoba rivers (Assam )—
How to train and control—

Mandeswari River.

Maps— Rain Gauge Station mapa of Indxa,
-Burma and Geylon. :

44

(@)

37,38

(;ii)'* -

3,5

36-42

3r

36
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1943 | 1944 | 1945 1946 | 1947

Marginal bunds of the Indus above Sukkur | (ii)®

(Sind )—Realignment of the Rohri-Quetta -
Railway necessitated by the danger of brea-
ches in the—

Maximnll.l(.lepth of gcour at heﬂds O‘f guide bﬂnks + ane 74 sey (YY) .se
and groynes, piernoses and d/s of Bridges.

Maximum depth of scour at noses of guide we | 75,83 o e -
banks, groynes and at sharp bends.

Maximum depth of 8cour related to V2/d which . 74 ee -
is related to turbulence. ’

Maximum depth of scour round plers of Bridges
m‘— .
(&) the Brahmaputra at Amingaon; o | 75,82 e e

_(b) the Chenab at Alexandra Railway | . . » o o o

Bridge near Wazirabad ( N. W. Rly. ) ;

. ( ¢ ) the Chenab at Chiniot ( N. W. Rly. ); w | w - .
() the Chenab at Chund ( N. W. RIy.); !l W O I
( e) the Chenab at Shershah ( N. W. Rly. ) 3 - e .

() the Gandak Rzulway Bridge at Bagaha " s

(0.&T.Rly.) . :

(g) the Ganges near the Hardmge 'Bndge .o | 75, 82 aee .
(B. A.Rly.);

" (h) the Indus in Rohri—Bukkur gorge ; | w

(i) the Jhelum near Jhelum Railway Bridge - " oee aee
(N. W. Bl}' ) ’

(3) the Jhelnm near Shahpnr (N W. Rly. ); vee " ose

(k ) the Jumna Baxlwny Bndge at Delhx P v " vee e oo

(1) the Kamaphnh Railway Bridge ; p _ e [75,78,82 aee e s

(m) the Meghna near Railway Bridge " e | e e
(B:A.Rly.); e -

(n ) the Pﬂ near - Bly. Brldge ( B B. (f " ees " e sen s
C.LRly. );

“( @) the Ravi near Rly. Bridge at Dera Baba e [79,77,821 <., cer o
' Nanak(N. W. Rly. ) ;

( p) the Sutlej near Empress Rly. Bridge at oo ” ass  --- s
Adamwahan; ' :
( q.) thé snuej near Rly- Bl’idge at Phinﬂnr. (1) *” see nen [11]

Maximum  depth of gcour at noses of guide
banks, groynes and at sharp bends in—

"“(»). Ganga at Sara Guide bank, 3 miles ufs we | 75,83 .. | e
of the Hardinge Bridge ;

-
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1943

Y

1944

1945

1946

(.b ) Ganga near the nose of the Righf Guide
Bank of the Hardinge Bridge ; !

( ¢ ) Hooghly near Dunbar Cotton Mill ;

( 4) Jumna near Delhi Gate Pumping Stn. at
. Spur 5; .

( e ) Narbada vaer, old Baxlway Bndge at
Broach, B.B. & C. L Rly.,

(£) nght Bank approach channel at Sukkur,; ‘

(g) Ravi us of Balloki Weir—
- (i) at nose of spur 3 on the Blght

(ii) at nose of spur 6 on the Right
) B gh

"(h) Sutlej at u[s of the Bly. Bndge, Feroze—-

pore (N. W. Rly.)

(1) atnoseofspur4-

€ ii ) at nose of the old Right Gmde}
Bank ‘

i

Manmum depth of scour dfs of bndges in—

(a)theGangad[soi pier 3 of the. Hardmge |
Bridge; . '

(b)theN W. Canal d/s of the Bly. Bndge
neaark(‘I.W Rly.)

( ¢) the Rice Canal dlsofthoRly. Bndge at
’ R.D. 75,000 (N. W. Rly.);

(@) the Rohri Canal d/s of the Rohri Maltan
> " Road Bridge at R. D. 52, 000 ;

( @) the Rohri Canal dls of the Head Begll-
‘ lator at Sukkm- '

(f)scour d[s of the Road Bndges on the
Eastern Jnmna Canal.

Maximum depth of scour djs of Bridges.

Maximum freshet ebb discharge in the Rupna-
rain River at Kolaghat Railway Bridge on the
B.N.Rly.i in 1944, estimation of ;

Heandenng of the River Sutlej .beiween
Ferozepore and Snlelmanke Headwarks

Meander length of the Bupnarmn Rlver——
Increase in the—dune to increase in froshet
dxscharge.

Meander lengths in pebble bed ﬂumas. .

Meander Belt— probable maximum develop-
ment to be allowed for, to prevent erosion of
Railway embankment at the proposed C. K.

Railway Bridge over Ramgana River.

(i)

79, 83

176,77,83

75,83

15, 71,
79, 83

JeTn9 A

‘80, 83

76, 71,

16’ 77'
81, 83

76, 77,
80, 83

76,71,
83
75,16,77
30,81,83
14

ean

75,7188 .

1947. -

aser

t eam
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1943

1944

1945

1946 I 1947,

Meandering of Rivers factors determining the
size and shape of

Measares to pravent bank erosion at the Rup-
narian Bridge near Kolaghat on the B, N,
Railway in Bengal.

Measures taken te control erosion of the left
bank of the Rupnarian upstream of the Bengal
Nagpur Railway Bridge at Kolaghat' by means
of deflecting groyne.

Mechanism of ripple formation.

" Methods followed in fixing model scale ratios
and overcoming model limitations, based on
experience gained at the Indian Waterways
Expenment Station, Poona.

Method of caleulating scale ratios in’ vertically~
L+ exaggerated mobile river models,

Meyer Poter’s & Schoklitsch’s Bed load formulae
* &their comparison with station formulae.

Military Board set up in 1850 to study Damodar
River flood and realignment of embankments,

Mississippi formula—use of—for estimating
the maximum flood discharge in the Gandak
"River at Bagaha on the Oudh and Tirbut
Railway in 1924,

Mithrao and Khipro Canals—Control of sand
_entering, Ex~Nara at Makhi ( Sind ).

Mobile river models, vertiéall'y exaggerated—

Method of caloulating Bcale ratios in—

Model Expenments——Fleld results of measures
adopted after.

Model—Equivalent size and specific gravuy of
stones and blocks in a—

Model limitations—Methods followed in over-
coming—and model scale ratios—methods
followed in fixing—based on experience
gained at the Indian Waterways Experiment
Station, Poona ‘

Model limitations—action of tree groynes as
regards bank erosion and accretion upstream
and downstream of the groynes.

Model—Pilot & mobile bed—Experiments with
Model—reproduction of curvature in a—

Model scale ratios—methods followed in fixing—
and model limitations—meothods followed in
overcoming—based on expetience gained at
the Indian Waterways Experiment Station,
Yooua.

14

12

See

5-7

88-
116

107-
110

107-
110

115~
116

86-
116

131

34
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1943

1944

1945

1946

“1947,

Model—Seale Ratios of the Sutlej River model

at Samasata Station—N. W. Railway.

Model—Secale Ratios of the Lower Sind Barragei

model on Indus River at Kotri.

Model Soale ratios—Time scale, based on trac-
tive force formula used in Kotri Island nose
experiments—Lower Sind Barrage.

¢

Model ( 1j400, 1/66 ), vertically-exaggerated—

of the Mahanadi and its Branches at Cuttack

( Orissa )—Experiments with the -

Model 8oale ratios of model of Kshipra vaer at
Ujjain.

Model soale ratios of Tapti- River at Surat—

design of

Model soale ratios of Cochin Hariaour—design of
Models, geometrically-similar which give geo-
metrically-similar results.

Models, geometncally-slmllar whlch do not

give geometrioally-similar results.

"__Models, rigid and vertically—exaggerated.

- Models, semi-rigid and ve;tically exaggera.tbedi.
Modsl Exi)eriments—Technique of

Models, tidal—scale ratios of— .

Models, Vertmally—exaogerated of rivers ( tidal
and non-tidal ).

Models vertically-exaggerated and mobile—

Methods of caleulating scale ratios in—

Moja—Damodar River. -

Motaguri Bund on the Manas River—Breaching

the—

Mud Banks—Report of the Speclal Committee
1938, on formation of Mnd Bank at Cochin
Harbour.

Mud Banks—at Coohin Harbour—-movement
of—

N

Nara—Eastern and Rohri canals (Sind ) Flue-
tuation of grade of materials exposed on the
beds of the— .

Naraj Weir at Cuttack ( Orissa }—Standing
wave and drowned eondition of the—and their
effect on the sand drawn by the Katjuri. -

,8 . [

a5 |

38

e

- 102

107-110

104-105]

76| : -
107

110

tess

P i

. -

47
oY
58

102

)
1}

92

112
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1943

1944

1945

1948

1947.

Narbada Rivor—Water levels of maximum floods
in the—during 1886 to 1944.

Narbada, Tapti and Sabarmati Rivers—Preven-
tion of erosmn of agricultural lands along
the—

Neamati in Assam—;-Prevention of erosion at—

Nira L. B, Canal Head Regulator—Coeflicient of
discharge of the—

Nira L. B. canal ( Bombay )--Jeur aqneduct on
the—Dischayge formula for--

Nira Right Bank Canal Agqueduct No, 23—
Fluming of

Nomograms for determining commonly required
hydraulic elements and constants,

Nomograms—PnnJab Irngatmn-—by ‘M. E S.
Lindley.

North Western Canal—Sukkur Barrage on 1ndus
River—Flattening the slopa of

Number of dry days during whmh Tanea storave
( Bombay ) was depleted—years 1896-1944.

Number of wet days before depletion, started in
Tansa (. Bombay )—years 1896 to 1944,

Nnna—Pothl rivers in Orissa—Flood protecuon
measures for— .

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

N. W. Railway Bridge over the N. W. canal near
Ruk, Sind—Deep scour djs of the—experi-
ments carried out to evolve a suitable design
of pavement and side expansion to induce
acoretion,

0

Offtake—Design of—at the entrance to the
right pocket from the approach channel at
Sukkur,

Orissa, experiments with a vertically exagge-
rated model (1/400, 1/66 ) of the Mahanadx
and its branches at Cuttack.

Orissa, Cnttack—-Katjuri and Mahanadi group of
nvers near—Expenments thh a model of the

Orlssa. Cuttack—How to control deterioration
of the Mahanadi group of rivers in—

Orissa, Cuttack—How to prevent silting of Ken-
drapara Canal taking off Birupa river, ujs of
Mahanadi Anicut,

soe

31

(iii)*®

(iii)*

. 85

2,3.5.

73

3.

96

19-22

19

85

[¥2)

see

! sew
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1944 | 1945

1946

' 1947,

Orissa, Cuttack—Mahanadi and Katjuri at—
Distribution of flood waters between—

Orissa, Cutt.aok—Naraj weir at— Standirg wave
and .drowned condition of the—and their
effeol on the sand drawn by the Katjuri.

Orissa—Flood protectlon ‘measures for Nuna
Pothi Rivers in— . .

Orissa, Prevention of silt going inta the Snrada
Reservoir at its Padma Intake in— , .

Oudh and Tirhut Railway—Gandak River at
Bagaha on the—which has outflanked the
bridge—how to divert the—to its original
course through the bridge. .

I. | P * ? \L

. Paharpur Canal and Bilot creek—Analysm of

data of

Pebble bed ﬂﬁme—Experiments to- see Wwhat
changes cocur when the charge of uniform bed
material is suddenly increased

Pebbles in {pebble—-bed ﬂlumes—'l‘ransportatmn
. of—

Periyar Rivar—-Do’minant discharge‘ ef-

Permxssxblllty or otherwise of reducing splllway
capaoity, Berar ( Akola Munteipality ). :

~ Piers—depth of foundation of—for the proposed
«C. K. Railway Bridge over Ramaganga River,

Plers—mammmn depth of scour at the nose o£
Plers—scour round the

Pﬂes—Longxtudmal and cross row of—at the
- knuckle at Dunbar cotton Mills to enable
acerétion and sxltmg to take place

Pilot Medel and mobile bed model—Experl-
ments with—

Port of Rangoon Tidal Model.

I’osmonmg of *attracting’ islands as related to
meander length.

Prediotion of the future movement of the
Gandak River at Bagaba.

Present and future water. reqmrements and
supplies in the Jumna at Delbi, :

Prevention of collapse of Rohri Multan Road

Bridge over Rohri Canal at R. . 52,000 in
Sind. .

37

38

32

47

, Bo |

(1] 19 |

3* |
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e*
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91 | ..

| .

14

140 |
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for the year

1943

1944

1945

1946

1947,

Prevention of damage to the Surat-Rander
Road and the city wall of Surat d/s of the
Hope Bridge from floods in the Tapti River
in Gujarat.

Preventing serious damage to the central sluices
of Mahanadi Anicut at Cuttack ( Orissa ).

Prevention of erosion at Neamati in Assam,

Preyention of erosion of agricultural lands along
the Tapti, Narbada and Sabarmati rivers,

Prevention of erosion on Bombay foreshors and
reoclamation of land bearing ‘8. No, 71, part of
Juhu and oreek-land.

Prevention of foreshore erosion at Vizagapattam,

Prevention of further erosion on the left bank
of the Rupnarian river above Kolaghat Rail-
way Bridge of the B, N' Railway,

Prevention of further erosion of the left bank of
Sutlej River at Samasata Station, N. W. Rly,

Prevention of erosion along the foreshore of the
Hooghly River above Calcutta,

Provention 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 of scour in Garang river on Assam
acoess Road.

Prevention of scour below the central sluices of
the Jobra Anicut on the Mahanadi at Cuttack
( Orissa ).

Prevention of sea wall erosion at Boinbay.

Prevention of silt going into the Sarada Reser-
voir at its Padma Intake in Orissa.

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

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

Proposals to prevent a recurrence of damage
resulting from breaches in the Damodar river,
Bengal.

Proposed diversion of 40,000 cs. to relieve
flooding at Gorakhpur on O. and T. Railway.

Proportionality of discharge in 8. W. F. 8. and
height of hump—Relation between

3,6, 87

3*.
3,5,84

1*

3°
13

3,23

3.

1.
2’

2.

3.

2.

43

see

130

68

130

64
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for the year

1944

1945

1946

1947.

«

Protection of Bridze over Rivers and Canals.

Protection of the foreshore of the Anglo—Indla
Jute Mill on the Hooohly { Bengal).

Pmteohon of rataining walls from soour by
means of repelling spurs ( Baluchistan )

Pmteotmg the toe of a retammg wall: £J:om~

scour, particalarly un a curve, in south Quetta
Baluclustan. .

Proteehon to the piers of the Elgin Bndge over
the Gogra River on 0. and T. Railway. -

Protective measures below the new nnderélumes
of Son at Dehri—Bihar officers” proposa.ls
tested in Model.

Protective measures—Dehri (Bihar“ : um
dasign of control blocks and deflectors. ; -

Pump House—supply of sand free water to Jam-
shedpur Pump House. '

Pump House at Jamshedpur—design of mtake
tower..

Punjab Engmeermo Congress—Wntten diseas-
sion by Director on Paper No. 275 * River-
training and control by pitched ¢ attractmg

islands ™.

Punjab Govemment—CHOS Aect .. pasﬂed by
the—-for afforestation.

Pun]ab Irngatxon \omograms by Mr E 8.
Lindley. . - .

lejab practice of eoxistmcting 'Hadworks.
’ ,Pnn;ab L.J.c L.C. C., Jamrao mals and

Sukkur Barra.ge Canals ( Sind )——Belatlon-
.ship between area and dlseharge :

2 :
Qnetta—'Rohn Rallway—reahgnment of the,

.necessitated by the danger of breaches in the
margmal bunds of the Indus above Sukknr

Railway bridge d/s of Bagaha on tha Gnndak
river—Proposed

Railway Bridges—on Madras Bombay line of |

M. & S. AL Railway. betweenl[xles 82 & 113;
protective measures for ‘

Rainfall and run-off in Indian utohments.

Rainfall and run-off in American catchments.
9 . .

(i)*

13

44,67

69 |-
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1943

1944

‘ 1943 l 1946 '1941.

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

Rainfall and run—o‘&-—ln the.Upper Indus catch-
ment—some features of precipitational
variation‘ in— .

Rain Guage Station Maps of India, Burma and
Ceylon. .

-Rajkot State—Run-off from Lalpuri Tank in—

Rajkot State—Thorala catchmeénts in—Maxi-
mum possible discharge from catchment of—

Ramgang; River-—probable maximum flood
discharge of, at the C. K. Railway DBridge.

Ramganga River—design of Guide Banks for
maximum depth of Bcour at the proposed
C. K. Railway Bridge.

Ramganga River—Lenéth of ,Gui‘de. Banks at
“ the proposed C. K. Railway Bridge over

Ramganga River—maximum depth of scour
and depth of foundations for the proposad
C. K. Rallway Bndoe Piers over

Rander Road—closxng of spﬂls on right bank
us of Hope bridge mnear Surat led to heavy
erosion of the—

/-

Rangoon Port Tidal Model.. .
Rate of sand attrition in channels.,

Ratnagiri—Erosion at—how to improve ¢ondi-
tions and prevent further—

Reoommendanons of the Solani dam Sectlon
-based on model experiments..

Recovery of ixead. modular limit and range in
S. W. Flumes,

Regeneration in the Jumna river,

Rggime—Divergencé from—in stable channels
in alluvium.

Relation between bulk proporuonahty and
height of hump,

Relation befween floods in the Monsoon and
regeneration in- the Hot-weather in the
Jumna River.

Relation between the mean rainfall at Wada
and Bhivandi and Bombay water supply—
1895 to 1944.

)

Relation between proportionality of discbarge

in 8. W. F. & and height of hump.

63

.68

37

93

43
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73
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R ~ for tlre year ‘
1043 | 1944 | 1945 | 1946 | 1947.

.Relation between the size of air pipe, size of the | we| - 6T | one Jsee o e

disoharge pipe & the drum wnh leakage f.rom :

chamber. .
"Relationship between area and drsoharge of 23, [ e e | e

L.C. C, L.J. C. (Punjab), Jamrao eanals & : s

SuLknr Barrage canals ( Sind ). -

' . - .

Relation between meéan depth and dlsoilarge 24| - . O B s

per foot width of Jamrao and S. B Canals - " : .

{ Sind).
Re]ahonshlp between S. &Q of Jamrao and 261 | e ‘ U

Sukkur Barrage Canals. ‘ f 1, ’ o
Relationship between surface wrdth and Q of] 2| O e

Jamrao and Sukkur Barrage canals, ‘ B -
Remodelling of Canals. . B NN BN IRtees B £ 3 e
Remodelling of Son Amcut at Dehri, TN EIREON 20,58 | e, | TSR
Remodelling Railway Bridge over the N. w.l .| 3,23 B B

Canal at R. D. 75.000 on the N. W. Railway. ‘
'Remodellmv the Rice ca.nal in Head portlon B 3,‘104,' S e ‘ e
Repelling " groyne upstream of the Rallway ' :?..:." S T (RN R R

Bridge on the Rupnarian River at Kolaghat
. on B, N. Rallway—-oompanson of results in§ -
the model and in the rlver.

Betammg walls from 8cour—Protection of—by | . | . e}, B e f o
means of repelling spurs ( Baluchistan J. . ‘

Reir"étment acts as ‘attracting’ grojne. ‘: I B -3 LV I N Y-.‘,--‘, e

Review— Historical—of steps taken by the ] 11 . - "?‘ "".
Sind Government to collect data in conneo- o DR B . 1.
tion with Indus and to control it im its | - |} = . - .
passage through Sind. B I A S b

Rige Canal in head portion-—nRemodelling the— | e | 3104 | - wee ] e f o e

‘Rice Canal—Improvement of the-—~due to nght ) ‘, 35 R R R,

Bank approach channel at Sukkur.- =

Right Bank approach channel at Snkkur——- o] 102 e S} e
Datum area 1,000 ft. d/s of Sukkur Barrage . ) !
before and after the—was construoted.

Blght -Bank Appronch Channel at Sukkur-— 33 see | e ; - -
Improvement of the Rice oanal dne to— . DUEPET L S : ;

Ripples and waves—classification of— h 34 son | RN e -

Ripples and waves—Factors aﬁectmg the shape © 56| e e v e

and dimensions of—

Rlpples—EﬁIect of size, distribution of particles, | . 57 e save W R )
Specific gravity, charge of bed sand and . .
dxscharge on

,

" Ripple formation—Mechanism ef— : . 93 J-;, . oo | e ,
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1943

1944

1945

1946

1947,

i{ipples to waves—Transition from—

Rivers and Canals—flow in

River model Experiments—difficulties experi-
enced in—due to effects caused by vertical

exaggeration. .

Rigid structures in wide channels—Scour
downstrsam of— :

Rigid, vertically-exaggerated models.

River floods—Sunspot intensity oycles as a

mediam of predicting the probable dates of

ocourrenos of

- River meandering—factors determmmg the
8iz¢ and shape of

.Rwer Bunds in Sind—causes of breaches and
steps required to minimise the danger of re-
-gurrendce.

3

River training and control by pitched islands.‘

River Trammg—tha use of attraotmg spurs
and islands for— -

Road Culverts—design of approaches & exists of

Rohri & Eastern Nara Canals—Fluotuations of
grade of materials exposed on the beds of the—

Rohri Canal (Sind)—Effect of closing the
Head Regulator of the—from the top down-
wards, on the canal Regimen.

'.Rohn—Erosmn on the Right Bank of the
Indus above—and danger of breach of the
main line, N. W, Rly.

‘Rohri-Multan Road Bridge over Rohri Canal at
R.D. 52,000 in Sind—Prevention of collap;e of

‘Ronri-Quetta Railway—realignment of the—
necessitated by the danger of breaches in the
marginal bunds of the Indus above Sukkur
( Sind ).

\

‘Run-off formulas—Emperical—

Run-off from catchments in Ceylon—-advxce
regardmg probable maximuam .

Run-off from Lalpuri Tank in Rajkot State,

Run-off—Heavy, from a small catohment u/s of
a bridge of the M. & 8. M. Rly., which cauzed
the river to overflow the embankment and
railway track, causing an accident.

Run-off, maximum fliood and catchment area—
Relation between—

55

35

@(i)*

(i)*®

67

67
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68

67-
1

103
86-87
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; Pages of Annual Report (Technical)
R&S for the year '

1943 | 1944 | 1085 | 1046 | 1947,

Rupnarian Bridge near Kolaghat on the B.N. e | 3,13 eon 78 " e
Railway in Bengal—Measures to preveut bank
erosion at . '
Rupnarian River ujs of the Kolaghat bridge on aed) 14 oon .
the B. N, Rly.—Causes leading to erosion of | L
the left bank of the—

Rupnarian River u/s of the Kolaghat bridge on . |17, 20 e
the B. N. Rly.,—Fair weather and freshet B
spring tides in the—in 1944 and in its mobile
bed model. , :

' . ’
Bﬂpnal‘iﬂn Rive).' u’s Of the Kholaghat bridge on YT 14 eoe »oa s,
the B. N. Rly.,—Maximum freshet ebb dis- | - g ' '
charge in the— in 1944, estimation of ' 1.

Rupnarian River u/s of the Kolaghat bridge on aes 14 " eee e I
_the B. N. Rly.,—Meander length of :the— N
Increase in the—due to incfease in freshet
‘ discharge— s ;

Rupnarian River above Kolaghat Railway | (ii))* | 13 e | 130 v
Bridge on the B, N. Railway—FPrevention of ‘ "
" further erosion on the left bank of the— a

Rupnarian River above Kolaghat Railway Bridge e 18 AT
on the B, N, Railway—Repelling groyne u/s - ;
of the Bridge—Comparison of results in the
model and in the river. f . : Co

Rupnarian River above Kolaghat Railway Bridge . 14 - ase ase : ‘...‘1
on the B, N. Railway—Tidal Range of the— '

Rupnarian ufs of the B.N. Railway Bridge at 5-7 s

- Kolaghat—Measures taken to control erosion N
of the left bank of the—by means of a deflec-
" ting groyne. . : :
Ryves Run-—off formula. - 67 e | .:. e | 20
s S | -
Sabarmati, Narbada and Tapti Rivers—Preven- e 12,3,5, .es e e
tion of: erosion of agricultural lands along 84
* the— . C : .
Sabarmati River—Water "levels of maximum - 86 | - e | e

floeds in the—during 1893 to 1944, ' RN

Sagi River—Minimum waterways required for— 37 .
*Jodhpur Railway Bridge. : : o o

Sakri River project ( Bihar ). RPOOR [ e | 199
Samasata spur on Sutlej river on the N. W. w | 8%5 | e | eee " oes
Railway to prevent dangerous. erosion. ‘ :
Sand and silt .on the bed of the Rupnaraih ves 16 .. o |+ eee
River at Kolaghat Railway Bridge on the :

B. N. Rly. ’
Sand attrition—rate of—in channels. 62| .. e e e

10
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for the year

1944

1945

1946

1947,

Sand-exclusion and scour from ocanals—Sind.
Experimenis to test the design for

Sand-exclusion—at the - nose of the outer Bank
-and at the raised sill of approach channel
with and without outer Bank extension,

Sand-exclusion of sand from the canals at the
proposed Lower Sind Barrage on Indus at
Kotri.

Sand—design of air sand-meter.

Sand—mechanical analysis of by Pari sand-
meter and Air sand-meter.

Sand—wind Tunnel classifier for sand and silt.
Sand particles~—movement of

Sand—Entering R. B. Canals at Sukkar—Con-
trol of, by means of approach channel.

Sand excluding heads for the M. E, canal and
M. W. Canal op ths Son at Dehri ( Bibar ).

Sand Load—Redistribution of-between Maha-

nadi River and Katjuri River System at.

Cuttack ( Orissa ).
Sand—Rate of attrition of,in rivers and oanals.
Sangli State;Desilting and dredging Tanks in—

Saturation line—effect of constructing a trench
on the

Saturation line or hydraulic gradient—effect of
variation of ujs and . d/s water levels of the
Solani Khadir dam model on—

Scale ratios—Methods of calculating—in ver-
tically-exaggerated mobile river models.

Scale ratios of tidal model.

Scale ratios of the Sutlej River model—experi-
ments with satlej river model at Samasata
Station—N. W, Railway.

Scale ratios of Lower Sind Barrags model on
Indas river at Kotri. : )

Schoklitsch’s and Meyer Peter’'s Bed Load for-
mula and their comparison with Station
formula.

Scour and accretion in models and rivers
"compared with special reference to islands
u/s of the Barrage.

Scour and sand exclusion from canals, 8ind—
Experiments to test the design for-

1943

9e
61

61

99

438-59

13

107-
110

104-105

48-39

105

107

177

116
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1943 | 1944 ] 1945 | 1946 | 1947,

Scour below a bridge on the N W oanal in e b 3,231 . Caas .
Smd—Prevenhon of — . ) ] .

Scour below the central sluices of the Jobra . R feee | 5, 27 34
Aniont on Mahanadi at Cuttack ( Orissa ) : )

Scour below weirs. » : R RN 74 | 67 | 114, 67 )

Scour—-Depth of scour in river downstream, v | e 91| 165
with Ganesh Iyer YVolute Siphon Splllways ' T o« -1 - ‘ :

Scour downstream of rigid structures in wide “ene | 67-T1 114 69
channels. . o . ' S '

!

Scour around the nose of the right bank app- SRR I 7 (VA L s
roach channel at Sukkur, : ' )

. Scour at spwrs in river models.. - | e | 7% . Vet | e
Scour downstream of ﬂumed falls, - o FO B B 6T
Scour d]a of the Sarda Barrave at Banbassa [ ... v 24 .

(0. P. )—Preveutxon of ' 1
Scour-—hole-—_Reproductxon' of—in a model, SO B £ 3 R . —
downstream ~ of Hardinge ‘Bridge . piers :
2and 3. - ’ I N
Seour-hole d[s of the Hardmoe Bridge. = | T4 T e

Scour-hole, 47 ft. deep,~]nst djs of theHead T e | T4 aee v | e
Revulator of the Rohri Canal. S 1B I

Scour—hole, 33 ft. .deep, just ds of .thé Road | we | (£ .
Bridge at R.D. 52,000 of the Rohri Canal, | - | : C :
~which threatened to undermine the bndge. :

L]

Soour-hole, in the canal bed and bellied banks | .ol 4| Cwn | ae | we
dJs of the railway Bridge on the Rlce ,Canal ‘ : :
at R. D, 74944,

 Soor—hole. a[s of the N. W. Rly bndge at Rnk w230 L -
over the N. W, canal—oondltlons leadxng 3 .-
to—

Sconr—hole—Approxxmate quantity of stone ro= 1 - . vae 26 om
quired for filling the-in the Approach Chan- ' e ' T
nel and constrnctmg a pitched truncated nose
at Sukkur Barrage. ;

Scour-holes of the present under-slmces of the e 20 O B i
Son at Dehri ( Bihar), . R A s '

Scour in Garang River on Assam Access Road— | wo | 3" | e - .
Prevention of i

Scour—optimum shape of the island at the pro- we ] e [0 112 i
posed lower Sind Barrage at Kotri to get ‘
‘minimum seour at the nose of the island.

-1
¥

Scourbelow‘Kotri Barrage | ' o I R

_ Scour round divide wall noses-Kotri. - b .ol W] 73
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1943

1944

1943

1946

1047,

Soour—Prevention of, d/s of sluices of the Son
Aniont at Dehri.

Scour round bridge piers,

Scour—model limitation of tres groyne action
in reproducing bank erosion and acoretion u|s
and dfs.

Scour—maximum depth of, at heads of guide
bank and groynes, pier noses snd d/s of
bridges.

Soour—maximum depth of, at the trunoated
nose, Indus 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-exaggerated models.;
Sewage—Poona Sewage disposal by irrigation of

Shape and dimensions of ripples and waves—
Factors affectinig the

Shape of catchment—effeat of—on the ran—off
Shape of channels—factors affecting the—

Silting and scouring of channels—factors
affecting the, Note for the Orissa flood
Advisory Committee on our present know-
ledge of the

Silt in suspension at Sukkur and Kotri since
1913—Quality of

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

Sind—Analysis of Inundation ocanals in—and
its comparison with the data of perennial
canals,

Sind—areas flooded as a result of breaches in
embankments in—during the 1942 flood season.

Bind—Breaches in the Indus fn~—How to
Prevent.

V4

S8ind—Causes of floods in

Sind—Design of canals in-
Part I—New Canals,
Part II—Inundation Canals,

Sind—Design of lower 8ind Barrage at Hajipur.

20

12
21

(i)

20

e

ge

- 29-32

11

140

70
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: , ‘ Pages of Annual Report ( Technical )
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J 1943 | 1944 | 1945 | 1946 | 1947.

Sind Government—Historical review of steps 11 wo | e
taken by the—to collect data in gonnection ’ o
with the Indus and to control it in its passage

through Sind. _

Sind—Indus. at Sukkur—New faotcrs which [ 17 . R wo | e
will affect the rate of rise of water levels in . - :
the

Sind—Indus—Effect of constructing a barrage 18 99 ot . s e
_acoross a river on bed levels and water levels _ . N T
ujs and d[s with particular reference to the

Sind—Yadus in—Technical analysis of the avail- 15 e | e | el e
able data regarding the rise of water leveld of
the-in the past nnd to be anticipated in fature.

Sind—Jamshoro Bund on the left bank of the 39 ]| e w | .
Indus near Hyderabad.

:Sind—Prevention of collagpse of Rohri-Multan el 3 wol e
Road Bridge over Rohri Canal of R. D. 52,000 )
in : Coo

Sind—Rate of rise of water level in the Indcs in ' 15 ' ~... - .... .'“N '  ... '

Sind—Remodelling Railway Bridge oféf the| . .| 3,23 - wee o I e
N. W. Oanal at R. D. 75,000 on the N. W, S
Rly.

Sind—Remodelling ‘the - Rlce Canal in head .3 ‘ vee wee ] e
portion. . . S .

Sind—Rohri canal—Effect of olosing the head 33 s | e ....
regulator of the—from the top downwards on . oo :
the canal regimen. . A

‘Sind—specifio dlscharge gauge at Bachalshah 0L | . see]l " see ] . e
on the Indus in - :

Siphons—volute—originated aund deswned by | (ii)* e e ave
.Mr. Ganesh Iyer—Experiments to lmprove .
"the design of i
Siphon spillways. | s - o 97-98 | 141| ..
Siphon spillways: ) ' ' oo | e | 7278 _;.g e

Ganesh Iyer’s volute s1phon—Factors affectmg
the dbefflomnt of dlseharge of

Siphon  Spillways—preventing scour below | ... Q. w | 91| 165
Ganesh Iyer Volute Sxphon by mutual mpact :
of jets. .

Siphon prllway in Jodhpnr State——-Ennpura s 2° wo | e e

Irmgatmn and Hydro-electrical Pro;ect

Slope—demgn of canals—slopes in perenmal and we | T an e | 136 e
. inundation canals in Sind.

'-Slopmg groynes -above the old Rly bridgeon | ... 85 - U
the Narbada River.at Broach., .

A1



262 INDEX

Pages of Annual Report ( Technical )
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I
1943

1944

1945

1946

1947,

8oil classification and demarcation of block area
in Bombay Deccan.

Soil surveys' in Sind.
Soil denudation—Excess sand charge due to

Solani Dam—Recommendations of -the—based
on model experiments,

Solani Dam—staunching due to silting ujs of
the—effect of

Solani embankment—Leakage through

Solani Khadir and Balta Jheel reservoirs in the
U. P.—model experiments in connection with

Solani Khadir and Balta Jheel (U. P.)—
whether material is snitable for constructing
a dam in the

Solani Khadir Dam model—effect of variation
of u/s and d/s water levels of the—on hydrau-
lic gradient or saturation line,

Selani Khadir Dam Project—Special features of

Solani soil—Transmission coefficient of the

Son Anicut at Dehri ( Bihar)—Present method
of regulation of—on rising flood and falling
flood.

Son Aniout ( Bihar )—‘—sand redacing heads for
the M. E, and M. W. Canals u/s of—

Son at Dehri ( Bibar)—Optimum design of
_ control blocks and deflectors,

Son at Dehri (Bihar)—Proteotive measures
below the new undersluices,

Son at Dehri ( Bibar )—Remodelling the anicut.

Son at Debri ( Bibar)—Scour-hole downstream
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