
~oltcrnmclli of Bomba)); 
. jlublir 1!>Otltli Ji).epatbnrnf 

Technical Papel' N<t. 58 

Summary of the Annual Note on Experiments 
carried out by the Irrigation Research Divj.sion 
during 1936--37 at Lake Fife Hydrodynamic 

Research Station near Poona 

D26.231.gN3:1 
G1 

017519 

E~ 

C. C. INGLJS, O.LE., B.A., B.A.I., M.INST.C.E.. '.S.E. 

Diroclor, Oc' bral Irrigation. ad HJ1drodyrtomic lUu.MrcA 

A. R. THOMAS, B.Se., I.S.E. 

and 

RAO SAHIB D. V. JOGLEKAR, B.E., B.&.E. 

DIg· Ezocvt'''' Eng; ...... 

FIRST EDITION 

" '.J BOMBAY 

D? ~T: GOV~:a~MENT CENTRAL PRESS . 

the Superintendent, Go:e~nment Printing anJ Stationery, 
ougb . th .. >i HIgh CommIssIoner for India, Ina; .. Rouse 

" __ \IIIIIIIIIIIJIIIIIIWIl~ •. Lond:n~1·c.:.l. or th.,mgh any recognized Book_eller ' 

l' e-A.nnl\.b 11 at' 10'.2el.] 



List of Bombay Public Works Department Technical Papers. 

Paper 
No. 

I I Num~~:;-
Subject. Price. il Y~r ~f I oopiel iD nook 

____ ~---------------- ____ IP:blicatlOD~(Janu.ry19~). 
I Ro ••• 

J I Reinforced Conorete Flooring in the Hostel for the Righi •.•• 
Sobool- at Satara (Bombay Presidency), by W. L. C., 

I Trench. B.A.!., A.M.I.C.E.. Executive Engineer, a.ndl i T. S. Mirchandllni. B.Sc. (Edin.), Assist&nt Engineer. , 

2 I Famine Relief Road Workii carried out in the Bandal 
District, United Provinces, in tho Famine of Una.I4, by 

I D. R. H. Browne, A.K.C., Executive Engineer. • 
, 

3 1 Note on the Lower Ga.nges Bridge Works at Sara. Bengal, 
I by D. R. H. Browne, A.K.C., EXecutive Engineer. 

, II Report on ExperimentR on Concrete Flooring carried out a.t 
-- Poona. (Bombay Presidency), by Conductor T. H. 

Naughton, Sub-Engineer. 

& I Reinforced Conorete Work in the Bombay Presidency, bYi 
, J. C. Gammon, B.Se-'J A.C.G.I., late Assinant Engineer:! 
: Bombay Public Works Departme:rt. I 

,6 I R6lforced Concrete Roof Construction for UBe with ceilingl 
tilea, by J. M. Mnc~ay, A.M.I.C.E., Executive Engineer'

i 

7 I Report on the Fe~ling of tht> Masonry Chimney at Dapuri 
(Bomba.y Presidenoy), by H. W. Oddin Taylor. A.C.G.I.,' 

i B.Sc., Executive Enginet"r.. I 

8 I Note on the Teste c ... rriod out with Reinforced Concrete! 
i Brick Walling Loaded as a. Beam. by Khan &be1 .J. D.~ 
I Dubash, ASbistant.Engineer. . 

9 \ Note on the Manufacture of Hydraulic Lime in the Nasik' 

j 
and Ahmednagar Districts of the Bomba) Presidency, 1920,~ 
by Rao Saheb V. K. Chaphekar. Temporary Engineer. t 

10 GIOl8arv of Irrigation Terms applicable to the Dece&».: 

I 
Cana)lI. . , 

11 I Report on the Malir River Boring Investigations for! 
tho Karachi Water Supply. by W. C. Dooris, Executive' 
Engineer, Boring Works. Bombay Presidency, with a 

I 
note by H. O. B. Shoubridge, M.Inat.C.E" Cbief 
Engineer for Irrigation. : 

12 I A Note on the Design, Applioation and' Construction of: 
Maaonry Semi-Modules a8 used on the Jamrao Canal, bYI' 

i W. Kirkpatriok, Exeoutive Engineer. (2nd Edition.) 

1:1 I Soil and Sub·Soil Surveys in the Deccan Canal areas, by! 

I 
C. C. Inglis, Executive Engineer, and V. K. Gokhale.i 

, Deputy Soil Phyoicist.(2nd Edition.) 

14 j A ehort Note on the Improvement of Damaged Lands in) 

I 
tbe Co.n&1 Irrigated TractB of the Bombay Deccan. byj 
C. C. Inglis, Executiv6 Engineer. , 

16 II Notea on Standing Wa.ve Flumea' and Flume Meter Falls.! 
by C. C. Inglis, Executive Engineer. Special Irrigationl 
Division.. ' 

Note on Irrigation on the Block System in the Deccanl 16 

17 

18 

• Canal Traote" by C. C. Inglis, I.S.E., Ezeoutive Engineer, 
Speaie.1 Irrigation Divilion. 1 

Note on tbe Effiuent Farm near Poona (1918.19 to 1925.26)1 
by C. C. Inglis, B.A., B.A.I., M.Inat. C.E., Executive

l Engineer, Special Irrigation DiviaioJ).. 

Note on tbe U88 of Hydro·Eleotrio Power by Small lndua· 
tries in Switzerland. Norway and Sweden. by F. O. J. 
Roose. M.I.M.E., M.I.E.E., F.C.S., Electrical Engineer 
to Government. 

19 Note on the Design of Diatributnriee and their Outlets 
in the Bomlmy Deoo&D, by C. C. Inglis, B.A.I •• 
A.M.lnot.C.E.. E.ecutive Engineer. Special Irrigation 
Division. 

.. " 

P: ! 

• I 

20 Note dated November 1927 ~ on U Model experiments to 1 0 0 
aaoertain the effeot Qf Partial Lining of the MaleQ:aon Cut " 
in miles 38 and 39 of the Nira. Left Bank CfUlal, by C. C. 
Inglis. B.A.I .• M.lnBt.C.E •• Executive Engineer, Specia. 
Irr~tion Divilion. and D. V. Joglekar, B.E., Aasiatant 
Engineer. . 

• 
Jlo.IBk F 7-0 

1913 -Out of .took. 

1915 Do. 

1915 Do. 

1917 Do. 

1917 Do. 

" 
1917 Do. 

1920 Do. 

1920 Do. 

I • • 
1921 Dp. 

1921 Do. 

1925 Do. 

1926 Do • 

1929 Do. 

1927 Do. 

1928 Do. 

1927 Do. 

1927 Do. 

1928 100 

1928 Ouhhtook. 

1928 107 



• 
"Paper 

No. 

21 

22 

( 11 ) 

Subject. 

1---

Note on the Outturn and Profit from Sugarcane Crops 
groWn in the Deccan CanaJ Tracts, by C. C. Inglis, 
B.A.I., M.Inst.C.E., Superintending Engineer, Irrigation 
Development and Research Circle, and V. K. Gokhale, 
B.Ag., Deputy Soil PhYllioist. • 

Nott.. on Experiments carried out at tb,e Hydraulic Testing 
Sta.tion at Distributary No.5, Mutha Right Bank Canal, 
near Poona, with a Lindley T:vPe Standing Wave Flume, 
by O. O. Inglis, B.A.I., Mlnat.O.E., Superintending 
Engineer, Irrigation Development and Reaea.roh Circle, 
Bomba.y, with the As.Jista.nce of D. V. Joglekar, B.E., 
Al8iatant Engineer. 

23 A Note on Stand.ing Wave Pipe Outlets, by C. O. Inglis, B.A., 
B~A.I., M.lnBt.C.E., Superintending Engineer, Irrigation 
DeveloFment and Research Circle, Bombay. 

24 Report on Land Dra.inage EXperimtmtB at Ba.rama.ti. by C. 0-. 
Ingl~ B.A., B.A.I., M.Inst.O.E., Superintending Engineer, 
Irrigation Development and Research Circle, with V. K. 
Gokbale, B.Ag., Deputy Soil Phyaicist, and the staff of 
Baramati Development Sub·Division. 

26 

26 

27 

28 

29 

30 

31 

32 

Moduling Opera.tioDs on Distributary No.8, Nira Left 
Canal, and application of the Results to other Distribu· 
~rjeo, by O. C. Inglis, B.A.I., M.Inst.O.E., Su perint.ending 
Engineer, Irrigation Development and Research Circle. 
with D. V. Joglekar, Aasistant Engineer. . 

• Report on Teate made on 8. Model of the Group of Regula.. 
tora at Oderolal at mile 169 approximately of the Rohri 
Main Canal, Sind, by C. G. Haw .. , M.O., B.Sc. (Lond.), 
A.C.G.I., A.M.Inst.O.E., Executive Engineer, Central 
Designs Division, Karachi, and C. C. Inglis, B.A~., 
M.Inst.O.E., Superintending Engineer, Irrigation Dev ... 
lopment and Research Circle, Poona. 

Report OD Experiments on Model CUlverts made with Bume 
Pipes, by O. G. Haw .. , M.O., B.Sc. (Lond.), A.O.G.I., 
A.M.Jnat.C.E., Executive Engineer, Central Designs 
Division, and B. S. Kahai, ABeistant Engineer, with 
Appendix containing a. Note aD the, use of Bume Pipe! 
for Irrigation purposes, based on Notes by C. C. 
Inglis, B.A.I., M.Ina~.O.E., Superintending Engineer, 
Irrigation Development and Beeearch Circle. 

Note on U Research Work done by the Special Irrigation 
Division since its formation in June 1916" by C. C. 
Inglis, B.A., B.A.I., M.Inst.C.E., Superintending 
Engineer, Irrigation Development and RE:Bearbh 
Circle. 

Note on H Experiments canied out with varloue designs 
of piers and silla in connection with the lloyd Ba.rrage 
a.t SukJ..-ur," by C. C. Inglis, B.A.I., M.Inst.C.E., Super. 
intending Engineer, Irrigation Development and 
Research Circle, and O. G. lIawes, M.O .. B.Sc., A.M.Inst . 
.c.E., Executive Engineer, Central Designs Division, 
with J. S. Reid, B.Sc., Assistant Executive Engineer. 
D. V. Joglelror, B.E., Assistant Engineer, and H. V. 
Katakkar, B.E., TemporMy Engineer. 

A note on " A Criticnl study of Run oft and floods of 
catchmerts of the Bombay Presidency with a short note 
on losses from lakes by evaporation, It by C. C. IngHs, 
B.A.I.. M.Inst.C.E., Superintending Engineer, Irrigation 
Development o.nd Research Circle, with A .• J. DeSoUZa,j 
B:E., Aasistant Engineer. 

IWport on Experiments oarried out at the Karachi 'Model 
Testing Station on a Model of a Flumed Regula.tor,' 
by O. G. Haw .. , M.O .. B.Sc., (Lond.), A.M.Inst.O.E.,i 
Executive Engineer. Central Designs DiviaioD. and 
H. S. Kobai, Asaistant Engineer, with a note by 
W. A. Evershed, B.Sc. (Lord.), A.M.lnot.O.E., Super. 
intending Engineer, Irrigation Development and: 
Research Cirole. I 

I 
Note on experiment on a model of the Bifuroation on the' 

North·Westen> Perennial Canal at the h .. d of~. Warah i 
Branch, by C. G. Haweo, M.C., l!.So. (Lon<l.), A.C.G.! .. i 
A.M.Inst.C.E., Ezecutive. Engineer, Central Deeignsl 
DivilioD, and H. S. Ka.hai, Assiata.nt Engineer. \ , 

Price. I Vearol , Num~rof 
bli ' ('oPIe8 in lltook I pu oa\,on.' (January 1938), 

-I ----
Rs. n. p. 

130 1928 9 

010 0 1928 2 

1928 Outof.~k. 

2 1 0 1928 44 

.. 
012 0 1928 14 

1 11 O' 1928 23 

1 3 0 1929 38 

080 1929 03 

210 0 1929 50 

470 1930 40 

070 1929 

012 0 1929 71 



( 'iii ) 

------------------------------
I 

Paller i 
No. ! 

Subject. 

33 

34 

35 

36 

37 

38 

Repcrt on experiments carried out in the Central ~: 
Division, Lloyd Barrage and Canals Construction, in thei 
Karachi Testing Station OIl & model of syphon proposed; 
to be oonstructed on the North·Western Railway. by 
C. G. Hawes, M.C .. B.Sc. (Lond.), A.C.G.I., A.M.Inot. C.E., 
Executive Engineer, Central Designs Division. and: 
H. B. Kahai. A88istant Engineer. • 

Report on experiments carried out on a model of the Makhi! 
Right Distributary tz .Mithrao Canal. EAstern Nara! 

. DiviBion (Bind), by C. G. Hawes, M.C., B.Sc. (Lond.),: 
A.C.G.I., A.M:.Inst.C.E.~ Executive Engineer~ Central

l
, 

I>eeigna Division. and H. S. Kahai, Assistant Engineer. 

Report on the installation and testing of various types of II 
r&dial gates on the 84th mile Jamrao Canal by C. G. Hawes, 
M.e., "B.So. (Lond.), A.C.G.I., M.Inst.C.E., Executivei 
Engineer, Central Designs Division. I 

! 
Note On road construction in the Nili Bar Colony, Punjab,!' 

by H. B. Parikh, L.C.E., M.I.E. (Ind.), Executive
l
, 

Engineer on Special Duty. Bind Roads. including 
sDmmaries of imporhant details. I , 

Standard Type Buildings for the Forest Depa.rtment,i 
Bombay Preaidency-Abnract estimates, block plans,1 
speoificatioDJI, etc., by '1'. S. Pipe, B.Sc., M.Inst.C.E .• 1 

Executive EDgineer, Poona Division (formerly SuperiD-! 
tending Engineer, Forest Department, Bombay, 
Presidoucy). 

Standard Forest Roada-CrollB Sect:onll and Earthw~rkl 
Tables by T. S. Pipe, B.Sc., M.Inat.C.E .• Executive Engi.! 
neer, Paona Division (formerly Superintending Engineer,l 
Fol'est Department, Bombay Presidenoy).. I 

39 ) Note on the resurfacing of the Naaik Station Rood with: 
various asphalt&, oement maca.dam and cement conorete, 
bl L. E. Greening, .A.M..Inst.C.E., M.Inst.Struct.E.,! 
F.xecutive Engineer. Nasik DiviJ5ion. : 

40 

41 

42. 

"43 

45 

Note on cement ooncrete roads in the United ProvinceS: 
and 011 the financial aspects of c,mtent oonorete &Dd~ 
asphalt 8urfe.ces by T. C. Kantawala. L.C.E •• M.R.San.I •• ' 
Special Officer, Road Development Schemes. I 

I 
Note on boring operationB in the Bombay, Presidency by: 

A. P. Maddocks, B.Sc.. M.lnst.C.E., Superintending; 
Engineer, PubUc Health, Bolllbay. • : 

Notes on (1) Flomed 'Aqueduote, (2) Remodelling ani 
existing Canal or DiJ5tributa.ry to pa811 an lncreaeeci: 
diacharge, (3) Affiw: caused by headiDg up water at, 
regulator8 of a Canal and the extent of backwater and: 
(4) Distribution of velocities in channels, by C. c. Inglis,1 
B.A., B.A.I., M.lnst.C.E., Superintending Engineer.: 
Irrigation Development and· Research Circle. ! 

Concise Report on tho Punjab Irriga.tion Works by! 
M. T. Oibling, B.A. (Cantab.), l.S.E.. Executivel 
EnginclI·, Northern Da.du Divil!lion. 

The dissipation of Energy below FaUs, by C: C. Inglis. B.A.,' 
B.A.I., M.Inst.C.E., Superintending Engineer, Irrig&tionll 

. Development and Reeearch Circle, Rnd D. V. Joglekar. 
B.E., Assistant Engineer. ! 

Note of May 1931 on Silt Exclusion from Ca.nals .. Still
1
i 

Pond" versus U Open Flow," Pa.rt I, by C. C. Inglis" 
, B.A" B.A.I., . M.lnst.C.E., I.S.E., SuperintendiDg' 

I 
EntiDeer, hrl~tion Development and Research Circle. : 

-46 Note on Silt Exdusion from CaDals, Part II-First 
report. on experiments with tho full width model of~ 
the Sukkur Barrage at Khadakvaala with Appendioeei 

on the design of dynamically similar models inl 

accordance with Lacey" formulas, by C. C. Inglis, B.A.,! 
B.A.I .. H.Inot.C.E., I.S.E.. SuperintendiDg Engineer i 
Irrigatioa Development and Reeearch Circle, and D. V:! 
Joglf'kar, B.E., Aasiatant Engineer. 

. I 
Roport on experimenta carried out on Models of St&nd.a.rd\ 

V weal Screw Gates adopted in the Lloyd Barrage andl 
Canol. Soheme, by C. G. Hawee, M.e., B.So. (Lond.), 
A.C.G.I., M.at.C.E., I.S.E., Ezeoutive Engineer, Dove.! 
lopment and Researoh Diviaion. I 

Price. 

Be. a. p. 

012 0 

320 

Year of 
publioaticm. 

1930 

1930 

1 6 0 I. 1931 

o 3' 0 

180 

011 0 

1 9 0 

o , 0 

o 5 0 

040 

560 

o 16 0 

2 1 0 

o 15 0 

I 
! 

1931 

1932 

1931 

.1931 

1931 

1931 

193~ 

1932 

1933 

1933 

1933 

1933 

Number of 
copies in &took 
(January 1938). 

66 

25 

68 

60 

181 

• 
34 

85 

84 

114 

. Out of stock. 

4 

35 

70 

60 

52 

___________________ ~----~--_~I ____ ~ __ ~~ __ __ 



Paper 
No. 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

( IV 

Subject. 

Report on recIa.mation and drainage of alkali lands in Hun. 
g8J;; by C. G. Hawes. M.C., B.Sc. (Lond.), A.C.G.I., 
M. st.C.E., I.S.E .. Executive Engineer, Development 
and Resea.reh Division. I 

I 
Development of Inigation in the Deccan Cana.l areas byl 

C. C. Inglis, B.A., B.A.I., M.Inst.C.E., Superintending 
Engineer, Deccan Irrigation Circle. and V. K. Gokhale, 
B.Ag., Deputy Soil Physicist, Irrigation Research Division. 

Bridge over Krishna River at ITdgaon on the Kolhapur-
Mimj Road by A. Bhattacharya, L.C.E., I.8.E., Execu-
tive Engineer, Belgaum. Division. 

Note aD experiments carried out with a 8hort~crested. weir 
model by C. C. Inglis, B.A., B.A.I., M.Inet.C.E., Superin. 
tending Engineer, Deccan Inigation Circle, Poona. and 

. D. V. Joglekar. B.E., Assistant Engineer. 

Factors affectfug exclusion of bed silt from Cana.ls taking 
off from alluvial Rivers by C. C. Inglis, B.A., B.A.I., 
M.Imt.C.E., Superintending Engineer, Deccan Irrigation I Circle, and D_ V. Jogleka.r, D.E., Assistant Engineer. 

I Note on the results of silt Analysis carried out in th 
Development and Research Division by C. G. Ha.wes, 

: M.C., B.So. (Lond.), A.C.G.I., M.Inst.C.E., I.S.E., 
Executive Engineer, Developmen~ and Research 
Division. , • , Note on experiments with a model of the Head sluices of 

, the Nira, Left Ba.nk Can.1 by C. C. Inglis, B.A., B.A.I., 
M.Inst.C.E., Superintending Engineer, Deccan Irrigation 
Circle, and D. V. Joglekar, D.E., Assistant Engineer. 

I Report on experiments carried out with Mode1s in conneo· 
, tion with the protection of the Hardinge Bridge, on the 
i Eaatem Bengal Railway, by C. C. Englis, B.A., B.A.I., 

M.Inst.C., Superintending Engineer, DecC&D. Irrigation 
Circle, Poona.. 

, 
: Land Drainage in the Decca.n Canal Areas by W.A. 
f Evershed,.B.Sc., M.Inat.C.E., Executive Engineer. 
I -i Disposal of Poon& Sewage Effluent. Part I. Note on efBuent 

distribution by C. C. Inglis, C.I.E., B.A., B.A.I. (Dub.), 
M.lnet.C.E.. I.S.E., Superintending Engineer • 
D. V .. Joglekar, B.E., B.S.E., Assistant Engineer. 

• nd 

Priee. 

------_._--- -

Rs. n. p. 

0 7 0 

I 13 0 

1 6 0 

014 0 

2 3 0 

o 10 0 

0 5 0 

For officiol 
use only. 

3 5 0 

• 

--_._-
Year of i N~~ ef 

publication. COpIElI In stock 
(January 1938). 

-----
• 

1933 5:~ 

1934 12 

1934 37 

1934 17 

1935 Out of stock. 

1935 I· 19 

I 
I 
! 

1935 Out of stock. 

1936 

193; 100 

1938 

Copies obtain&ble from the Superintendent, Government Printing and Stationery, Bombay. or through the B~h 
Commialiioner for India, India Houe, .Aldwycb, London, W.C.·2 or through any recognised bookseller. 



Summary 01 the Annual Nota on experiments carried out during 1936-37 
at Lake Fife Hydrodynamic Research Station at Khadakvasla near Poona. 
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PART n.-ExpERIMENTS WITH A DEFLBCTOR ON THE DOWNSTREAM GLACIS 01" THE 
MULA RIVER CAUSEWAY TO PUvEN-r THE PAVEMENT BEING UNDERMINED. 

3. EXPERIMENTS WITH A MODEL 01" THE SLUICES 01" THE BHIMGODA WEIR CONSTRUCTED 
ACROSS T..E GANGES AT HABDWAR (UNITED PROVINCES) TO ASCERTAIN HOW BEST 
TO PREVENT JETTING AND ABRASION 01" THE DOWNSTREAM PAVEMENT. 

4. - EXPE1UMENTS WITH A MODEL 01" A WEIR TO BE CONSTRUCTED TO STORE WATER POR ~ 
THE AI.umI WATER SUPPLY PROJECT (DISTRICT POONA) TO ASCERTAIN AFFLUX 
CAUSED THEREBY AND THE BEST DESIGN TO REDUCE APPLUX. 

5. DESIGN AND CALIBRATION 01" A TRAPEZOIDAL StANDING WAVE FLUME FOR THE 
FOONA DRAINAGE OUTPALL SEWER AT BAmBOBA PUMPING STATION. 

6. INVESTIGATIONS TO DETERMINE THE WEIR SECTION wmCH, wmLB DESIGNED "TO PASS 
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PROVINCES. 
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FLOW (POR TIlE RAILWAY BOARD). 

10. EXPERIMENTS WITH (a) GUIDE BANKS AND (6) FALLING APRoNS (POR THE RAILWAY 
BOARD). 

n. EXPERIMENTS TO ASCERTAIN' THE BEST- DESIGNS POR DISSIPATING ENERGY DOWN
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U. BED SILT 01" CANALS. 

In t-his Note--

Q = total discharge. 

q = ~ per foot run. 

= = equivalent to. 

::nus Q = 6 cusecs = 480 cusecs me&n!l discharge in model was 6 cuseca equivalent to 480 CUBeC8 
m~e~to~ _ 

110-1 Bk F , ..... 



Sina River~ 

Road from-~ 
Manmad. 

Extended~ 
Burma spur. 

..... BkP? 

8,'114 Ri_ and OaUB8way at mik 5 of NagM-Manmail Road. 

1399.-Mode! of jfJhUJtion of the 8ina River and Shendi Nala in 
experiments 8 and 9. Looki'Tlfl upstream. 

Mula Ri ..... at Rahuri. a"tricl Ahmetlnaga,. 
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