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SHORT IMPACT TYPE OF STILLING BASIN

BY

Sri. R. RAMASWAMY, B.E. (Hows.).*
Sr1 S. SHANMUGAM, s.E., M.80.T
Sri A. NATHANIEL RAJ, B.E.}

Synopsis.

The subject of energy dissipation in rear of
spillways and sluices in dams is introduced.
A few thumb rules which could be evolved as
a result of studies conducted over a number
of years at the Irrigation Research Station,
Poondi are furnished. Non-dimensicnal plots
validating the thumb rules are also furnished.

Introduction.

It is not many years since engineers hecame
confident of dealing with the high velocity
flow at toe of dams to make them harmless to
the river bed downstream. The most usual
form of dealing with the high velocity jet is
to convert it into a tranquil stream by means
of a hydraulic jump. Normally the tail water
level in rear of dams will be much less than
what will be required for formation of a
good hydraulic jump. It was the usual prac-
tice in western countries to depress the apron
level so as to obtain the correct sequent depth.
The basins were kept of length equal to that
of the jump which was 4.5 to 7 times the
jump depth D,—D,).

Several dams were construeted in this State

: during the three five-year plans which were

medium in heights. With a view to

| economise, the stilling basins were arbitrarily

shortened and made of a shallower depth also.
Tt was found possible to do so with one dis-
advantage, namely, that there was a hump on
the water surface profile.

. 2. Development of basin with blocks.

There came a stage when the idea of using
the blocks within the basin was put to test.

brought about reduction of the height of
hump by about 20 per cent. Two rows of
blocks were also much favoured the rear row
of blocks being placed opposite the clear space
hetween those of the front row.

‘While such studies were done the Tee
blocks were evolved for the case of Lower
Bhavani Project. The struts of the Tee
blocks were considered desirable for the
following purposes :—

(a) Physical support to the rectangular
hlocks,

(b) Inecreasing frictional drag,
(¢) Resisting cross flow within the basin .
when isolated spans would be operated.

But later on it was observed that as the
blocks and struts were only half the depth of
hasin the cross flows for isolated operation of
spans could not he prevented. If was con-
sidered that the rectangular block can be
designed as reinforeed conerete ones requir-
ing no further support in rear. It was also
concluded as the blocks were blunt the frie-
tion forces due to the strut were not likely to
give substantial increase in resisting forces.
As such in later designs only rectangular
blocks were adopted.

3. Thumbd rules evolved.

As a result of number of studies having
been conducted a few thumb rules could be
evolved for this type of basins with or with-
out reetangular hlocks. Of these the most

important one is for the depth of the basin(d)
for the case of spillways given by d=_11;. _,_.EL
- - 5

where, P is the height of spillway crest above

In practice it was found that these blocks

* Superintending Engineer (Designs), Madras-5.
1 Executive Engineer (Research), Irrigation Research Division, Poondi.
1 Assistant Research Officer, (Research), Irrigation Research Division, Poondi.
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stilling basin floor elevation and II is the head
of overtflow. The non-dimensional plot con-
necting the depth  of  basin and  Froude
number of flow along with designs finalised
at this Station will indicate the validity of
the thumb rules.  (Vide Fig. A.) It wasalso
concluded that basins without blocks had to be
of length of about 5.5 to 6 tuues the depth
and hasins with blocks needed to he of length
of about 3 to 3.5 times the depth.  If one
row of blocks was adopted the hest position
was seen to be about 1]3rd length of basin
from toe of spillway. It was also concluded
that bottom and top eorners of the end wall of
stilling basin should be square.

All the above general remarks apply
equally well to those in rear of river slujcos
and ecanal sluices. The thumb rule for the
depth of basin is as follows :—

_H | (Vyh/De)}
d“f5’+ 10 :

Where H=fall upto basin floor from M.W.L.
h=fall upto sluice floor from M.W.L.

‘—‘——Q.\k B S —
. ) Width of stilli i
De= Dispersion = ~~*widths;?:12?c: =2
d= depth of basin

r 1 3 : - 1
fm.“l(j hon-dimensjonal plot for thumb ryle
for ‘“ ees  along with the results furnished
Prsome of structyres heve ave given in fig. B, 7

) . .
be(Ii4 ‘:h;z;“}c? at a level higher than the river
have h(‘(,f 1]( Slacis of slope 2 hor. to 1 vert.
at the oxit ,guéld feasible with a R.C. Hood
after mode] g] of sluice ( which 1s ﬁpahsed

Xperiments) resulting in con-

siderable e .
halin qoonomy  over the conventional
Parabolic glacis. d the co

4. Conclusion.

begqvefigﬁl}’(ﬁh i1]nany suceessful designs have
At vl cd dor spillways and sluices of
, oSt all the dams of thiy State the theory
for designing such basins is vet to be pro- '
pgutr}ded. In conclusion it" will be quite |
j}[za:_ 11}011’? to present a comparison of stilling
Ré;gls' }1(3001111(11011(16(1 from the Trrigation -
seareh Station, Poondj ang those adopted |

i

V= vertical dimension of sluice %?(‘n;):r}:gr places for appreciation of the
‘emendous economy achieved., i
STATEMENT.,
DAwMs IN THIS STATE. D d
A M
¥ o Discharge Basin, 5 IN OTHER COUNTRIES. ;
ame. . 2 g :
ea p:; 1{ oot rb-e-Tk-J\--——_\ Name. Head lz))iic;%zge BaST:/’IzM
p . Lengtk, e Leng‘»' ?V
(1) (2) (3) (4) 5) " X run.  Depth. !
1 Sathanur .. 131 319 7.0 ( (2) (3) 4) (.
2 Walayar 82 100 30 Cabalo g 306 : 780
3 Manimuthar' . 131 218 700 180 Bull lake 80 100 ) 2 750 .
4 Lower Bhava. 138 ;0" > 80 Pine view g5 225 1’1 960 :
ni. o 10-0 30-0 Ageney 106 .;Oa 50 1100 !
15 Periyar . 09 190 7.0 18 0 Vauey, 200 10-0 ;
6 Tungabadra 118 430 100 30-4 gi:’li)m i? 200 10-0 108‘3
57 . 10
Bluff, 87 90 M

It is hoped that field officers wil]
- . ; C .
%n collecting prototype data regar?li%%erg}fg
unction of this type of basin and furnish
them to Irrigation Research Division, Poon}]i

So that they ay analyse and this dynami

type of ener o e
nergy dissipation arrancement 1%
be put on a firmer folo)’?iligl ATTARGEme f

e+ memaiava A AL UL DLLLLING BASIN

Fig..A
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NOTE ON DESIGN ASPECT OF REINFORCEMENT AROUND
GALLERY (continuation)

BY
* Sr1 R. RAMASAMY, 5.5, (HoNS.),
AND
+ Sr1 K. RAMACHANDRAN, B.F. (HONS.), A.M.LE. (IND.).

APPENDIX.

PROBLEM.—
To design reinforcement around longitudinal gallery, floor level located at EL 1500 and the centre line of’
gallery is at a distance of 205 ft. from the axis of the non-spillway section, as shown in the sketch, Top of’

dam EL. 30500, maximum water level EL 295-00, and silt level 130:00,

I Ft".in. ]

w28-0w 20500
M. W.L 29500}

Base width = 217-84 {t.
1 base width=72:6137 ft. £55.00

3
2 base width= 1452273 ft.
1 base width= 1089205 ft. 24557

H = Horizontal foree in kips. 0.75

i
ASSUMPTION — ' 0-70
Unit weight of masonry = 0-145 kips/Cft. : @
Unit weight of water = (0625 ,, '
(B0-

Unit weight of silt = 00% ,, ' “e.go
Angle ¢’ for silt = 30° !

!

!

]

V = Vertical force in kips.

@ @ @ /78,000

M = Moment in ft. kips. |
]
!
I & | \e o
ko~ G
" s l 'Zf ]
pracp—28°0 Lppe 2 8 s s 0GB 0 sy
e R/7:84 -
* Superintending Engineer (Designs), Madras.5.
t+ Deputy Chief Engineer, Trrigation and Designs, Madrag.5.
63
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M ] e e e —-'/
umber and des o
ofnf Orc;:crzptzon H. in V. in kips :
kips. s. Lgvmr arm M. in ft. kips.
" oo Mg
) 2
Weight of masonry— ® ) (#) (6) (6) @
1. 23 % 28625 % 0-145
2.} % 11941 x 2260 - 1162
; 2 o X 226-82 % 0-145 1864 83:5795 97160
- % X5 % 0145 ’ ' .- .
4. 525 X 161-95 o145 o e sra0m0n 14870
B X 45X 60 x 0145 B 228 L o, saato
6. 45 % 10125 x 0145 - 1958 . 45;3_213.; 5:(:)212 ot
7 3 X 81 X 10125 x 145 ' 2212 —5'4203 7 ad8?
- —h49205 B 2680
Reservoir Empty 43130 0205 ' : 24 :
8. Weight of water— =V = m&o 3 186371 3-6/'
:‘1 34:111?‘ 4943 % 0-0625 35 S = =i i
X H X 22682 % 009 N >0
5 Q.0
9. Weight of silt—. 5053 11%35 21';)42 s
4 ) "104: 8415 "
T X 1125 x 5563 |, 0036
10. Water pressure— 13 107-06
DREO L
X 276252 % 00625 2385 - >
11, Silt pressure— 0
92083 2197
X 3 X 111-252 X 0056 1155 ‘
Rege i ; o |
rvoir full withoyt uplift : 4445 g9 37-083 . 422;
2;)01).5 ~— 16.).)13-1 2/239/'
=V=tdusy oy — 1390 T
= —617699,
1, Reservoir empiy— CALCULATION op STRE
eccentricity ¢ — 3 SSES |
T, b < arrayy 8
Hoel stress — 4313 x X _100p 14 6% 344
BEL e 8 ) !
1 =
Too stress %Mﬁ) 1 67 841 + 33589 Ibs/Sq. fr, ‘
. 847 LY X 3433
2. Reservoir full withoy upliff— 2ITEET ) =+ 1047 1by/sq. 1t
eceentricity e = 13- 90, 4 21 q. 1%,
= -8411
Heal stregg — i‘i‘i?ix\looo
AT]{T | *~6x 13 1399
Toe stress = %L@ . Ritzre ‘841 ) =+ 12600 Ibs/Sq. ft.
217841 6 x 1399
Number and Design condition, o 5 U u 207847 ) =+ 2830 IbsfSq. ft.
Pstreay,
1. Reservoj [ g, Stresg
, Resewzfr :n;p{;)t .. In lbs/Sq ] w<ZD [ Down stream stress
. 1t full withoyg uplift 38560 in lbs/Sq. ft.
54 126p¢ ‘ 1047

REINFORCEMENT AROUND GALLERY

PRINCIPAL STRESS EQUATIONS
(Vide paragraph 3:11,)
1. Reservoir empty—

1. Normal stress on vertical plans.
ecZ = a 4 by whena = oc ZD
b = o<Zu—oc ZD

T
when T = base width

ocZ = 1047 + ( 382601047 ) _ 1047 + 1722y
T 21784l
2. Shear stress—
Tzy = 8, + b,y -} ¢,y2 where
a, = TzyD = TzD tan ¢p where tan ¢p -= Down stream slope,
a, = 1047 X 0'8 = 8376
1 63V
bl = T’ [

+ 2 Tzyu + 4 Tzy D]
=V=0
Tzyu = (P - Sp — oc Zu) tan ¢ u.
(P + Sp) = 0 asreservoir is empty.
= — 38260 x 005 = — 1928
l
217-841

2
II

[ 2 % 1028 + 4 X 8376] — 2321

_O
Il
I-i\ —

[—2— + 3 Tzyu 4 3 szD]

1
= 217841

So, Tzy = 8376 -+ 2:321 y — 0-06893 y?
check Put y = 217-841
then Tzyu = 8376 4 £05'6 — 3271 = — 1927'8 against — 1928,

[3 % — 1928 + 3 x 837-6] = — 006803

3. Normal siress on vertical plane—

o y=a,+ by -+ cey* + d.y? where

a, — a, tan ® D -+ P, = 8376 X 08 -+ 0 = 67008

61
b, =b, tan ¢ D+ o

gf‘—‘=§— [ocZD——Pl] tan ¢ D.
Z Z
=6§z—OCZDtan¢D-
w 6> M
D = T — Lo
ST [—S W 123 M 1 85 _ 6 & ,
4678—2a
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Q) bW bW BWW | bWs

52 ~ %2 ¢ oz T az

WeT + P tan ¢u + S
p tan pu = WeT 4

WcT = 143 x 217-841 ’ 0%0
@ 5M QW

—G—Z— = 3 [tan $p — tan q>u] = (:37H o w
= 0375 -~ 4313 x 1000 = 16,17,000
5T

B o =

67 ta:n Peu 4 tan ¢ D = 005 4 08 = (35

2178412 N

5
o o D = 085 {M 12 £ 14,52,96,100
2171§475‘““]

g5 — 8% 16,17,000

EIVE T
= 9605

. 8
as 6*Z-=82~OCZD tan¢D

b: = b, ¢ b '
tam ¢ D+ D= T84 1+ 2331 4 g
= 7684 + 1-8768 = - 9-5408

win—=ZW ,6zu
T T
5 5T
o & T *“'fr?“) + '11' 625‘}1 4 5 b,&
== 0'85 (9090 — 172:2) + 145 4 9943 v
= 4 125:865 |
)
_B?szu_—_tan¢u M = 3
05
= 29325
b, —~6 b3 v 2 3%
A e A

T & "D+ %Zv@
bz

2% 629325

= “ #9900 4 % 7684

17 — S p 5

217-841 78 tO0+ 33_{9}3,}& — 1928

4 085 x 8376 217841
2178412
= — (:09237

bc, 3 [bTzyu bTzyD
= Lot |1

T o 3T
bz

3
STTRAT: [-‘ 6-20325 4 7'(‘)84] ~_ 6

—_

O

= + 000062584 Arun [“ 1928 + 837-(;]0'&5

REINFORCEMENT AROUND GALLERY

e ———

—0-09237
Cg=:§-%+01tan¢D= 0?3 + 08 X — 006893
— — 0101329
. 97
d = %% - ‘L‘Pﬂgﬁ% = 0000208613

S0 the equation is,

<y = 67008 + 95408 y — 0-101329 y* + 0:000208613 y3
Check: Put y= 217841

oc yu = 670°08 + 2078 — 4806 + 2156 = 4 98'08
Also o< yu = P - sp — Tzyu tan du

=04 0 — (— 1928 x 0:05) = + 964

2, RESERVOIR FULL WITHOUT UPLIFT.

(1) Normal stress on vertical plane—

12600 — 28230
217-841 ]Y

oz — 28230 — 174y
oc z = 28230 — 1172 )

ocz=28230+[

{2) Shear stress

sz = aS + b,y + Cny2
szu = (P + Sp —_ OCZU) tan d)u

- (62'5 w 27625 + 0_6__>\—31_1_1_2_’ _ 12600) 005
TayD = (o 2D — PY) tan ¢ D = 28230 x 05 = 22584
a, = TzyD = 22584

1 65V
b, = — T(—z':fh 4+ 2 Tzyu + 4 szD)
1 [—6 x 2500500 ) sox
=1 (=8 X 2000000 33785 4+ 4 x 2
= 917841 ( girsal T 2 X 3T AL X 2"84)
— — 1016
6sV
¢, = Tl ('—E’fﬁ 4+ 3 Tzyu + 3 szD)
1 [—6 x 2500500 ] o
—_ —— JE A T > 3 ~.3' 22'
sirear (—arem T 0 BT 3 x 2284)
— — 0002549

So Tzy = 22584 — 101'6y — 0-002649 y:
Check: Put y = 217841 ‘
then, 22584 — 22120 — 1257 = 3383 against 357°35
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(3) Normal stress on verticql plane,—

ocy=a2+bzy+cgy2+d y?

% =atan ¢ D 4 pl = )584><08-|—0—-+ 18067-2

b,=b, tan ¢ D + Bba., )

ba, _ & z
5 5 (ocZD—P,)tan¢D(butP=0)
6 1
— 7 (o< ZD) tan ¢ D
wz= ZW _ 43N
T T2
5 6T
5 7D = 5T =W
oem= L (3D TR L iEW g gy
bz T bz
S w W
) - b Ww 5
bz Z T 5 + :st

=WcT+ptan¢u+Sp.tan¢u
= 145 x 217-841 +

62:5 % 276.95 4 36 X 111-25
= 32567:35 ’ )

X 0-05
dsM _ s M
9 OSM _sM BMW
. 2 L +_ +6Mp +6MSP +{)MWS
w BW e bz bz
5n — 5, (tan o D~tan¢> =003 x s W
= 0375 x 4445800 ~
s + 1667000
5z = 0025 W(2TZ . 22)
= 0:025 x 625 (9
X 217'841 % 97¢.
Je X 27625 — 0105 % 276-252)
= () X 56
5 2 x 217 841 X 111025 _ 00
o 6 x 111'252)
@ + 5 MSP
- T = — 2500500

b

—_—_— =

5 1667000 - 182100 =+ 66910 2500
, — 25005
= — 584430 b

)
So, o< zD = (-85 4445

5 =085 | __ 1890
Z [ 2784 — 12 >1<761769900 32557-35
3 Ol
+ 9o .

217-8472
= 4~ 82'8
ba,

Bz 828X08~+&
58

REINFORCEMENT AROUND GALLERY

beoczu _ 8T =W _12§W 1 =W 6 3= M
bz bz | T T2 Ts T 5z T T2 bz
4445890 12 x 61769900 3235735
= [ “o17earr t 2178418 ] MET
6 x 584430
o 217-8412
. 56-91
8 Tzyu __ 5P | 58P b oc zu
bz [ 52 T oz T 62 tan ¢ u
— 0:0 (62-5 +?__ 56:01 ) _ 1213
3pl _ —6 Q—ZIK__EBszu _ 4 8TzyD +12 V
2 TT bz ’l‘—tsZ_ T tz @ T=' g
2
+—T§Tz u——+ +szDﬁ—
6 x 10347 _ 2x 1 213 4 6624 _ 12 X 0-85 % 2500300
T 2178410 217-841 217-841 217-8413
2 x 085 x 33735 + 4 x 083 x 22584
217-8412 217-841%
— + 038095
$5C, _ 6 b=V _ 18 3 (6Tzyu 6§ Tzy D
_8;[_7]35 bz 4EV +'f24(—3i‘—+ 8z )
6 6T
— s (szu«}—szD)S-Z-
6 x 19347 18 x 0-85 x 2500500 3 .
= omen T 2178418 T T ZIT84L [1 213 + 66 24]
6 -
o= — 0-001295
a,=a tan ¢ D = 180672
dba, _ . .
b,—bltan ¢ D + g = — 1016 X 0'8 + 6624 = — 1504
0-38095
e,=1 PB o tan ¢ D= TR — 0:002649 x 0.8 = +0-1873608
a =1 5& = — 0001295 _ 4.00043167
S ¥ 3

&0 the equation is,
o< y = 180672 —15-04 y + 0-1883608 y2 — 0-0004£3167 y3

check: put y =217-841
‘then, oc yu = 18067-23275 + 8939 —4462 = -+ 19269-2

Also, oc yu =P + SP—Tzyu tan$ u

56 x 111-25
= 625 X 27620"’—3

— 33735
= 10330-93
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EQUATIONS.
Reservosr empty.—
oc 7 = 1047 4 1722y
Tzy = 8376 - 2321 y — 0-06893 y2
ocy = 670°08 4 9-5408 y — 0-101329 y2 -+ (000208613 y?
put y = 186" (centre line of gallery) Then
Reservoir full without uplift. Equation.—
oz = 28250 — 7174 y
Tzy = 22584 —101:6 y — 0-002649 y?
o y = 180672 —15-04 ¥ + 0-1883608 y2 — 000043167 o
pub y = 186’, then
oc 7= 14880, sz = 360'2‘36, oy = 19011‘2
When y = 186’
Condition. o 2 ey Tzy-
1. Reservoit empty .. . . .. 33057 98308 14T
2. Reservoir full without uplift 14880 190119 30236
CALCULATION OF PRINC TPAL STRESSES
No. Condition. oz <y Tzy oLt ecy ocz—ocy ({‘L’,)’fi}—’)
3 ey T
1 Reservoir empty .. 33057 28308 —11147  16670-04 16 ‘}:6-‘)(' :_’68600000
2 Resorvoir full with- 14880 190112 360236  1g04n. Y 4270000}
out uplift. — 20656
No. Condition, Txy". _ﬂw2+'rzy2 L
1 Reservoir empty 1243000 2 <P op. (A‘“"‘(‘)ﬂ
- 16430 04 od °_54'-
2 Reservoir full with- 12970000 4153 331120 ) 04. =40 04. * 1‘;( ,Od.s)' 30"
out uphft. = 792.() 21098() +'

Calculation of reinforcement—(Vide Paras 37, 38 and 3

<P, =3310004 & ocp,=240-04 {Reservoir empty condition

stress at C D=30cP —ocp,=3 x 33100-04—240-04 —

Allowable compression=67200 s,

So excess compression=99060'()8~—67‘200:31860.08

So total compression=31860-08 x 11204 x 4.5
=28674-072 1b,

Y)

)
99060-08 /s gy,

(Rﬂdius of the (-anloping ('il'(']c::‘}‘«'k)”)
Allowing 16000 1bs./Sq” stress in steel, tompression reinfor o
i cem

14
L) 703 54
ent ['equil.e(l ::28“71 00‘.;: !7-/‘/"_/
Stress at E-f=d0ecPo—ocP, 3 x 20004 _g0 16000
Total tension—32370:92 x1/2 x9/4—36420 11y LT ey
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2:277 q. in,

Tension)
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ABSTRACT OF REINFORCEMENT.

Tensile
retnforcement
, m square
1 wnch.

w EsERvoir Eapeey —

Compressive
reinforcement
in square inch.

ondilion.

| liquivalent Circle Method 2-277 1-793
F 2 Photo-Elastic Methed 1-348
[RESERVOLR FULL WITHOUT UPLIFT—
1 Equivalent Circle Method .
2 Photo-Elastic Method 0-8431
2277 1-348

tensile reinforeement

9

Avcerage
=1-813 square inch.
(Vide pavagraph 5°0)

[CXR . tng 2 g » ooy p

[ REINFORCEMENT AROUND GALLERY

19
The same reinforcement may be adopted right

through, asthe maximum compressive reinforcement is
also less than L'813 square inch (viz., 1-793).

Le., Adopt 1 ” ¢ bars @ 5 "c/c as main reinforcement

(At = 1-885 square inch.)

1-885

Cross reinforcement= -~ _— = 0-377; square inch (vide
[

paragraph 5+1;. Hence adopt {” ¢ rods at 6" cfe
(At = 0393 square inch.) ‘
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DESIGN CONCEPTS OF COUNTE
FOR CREST G

BY

Srr R. R.AMASWAMI, B.E.

AND

Srr K. RAMACH

1.0. Introductton o generally
ATwelo beam  ATC 5 wa
Counterweight ing of spithway
employed for raising ov 1()W'(lf‘ h(:(’ are  Cssen-
gat'es-'—v(wti,cal lift gat(js.‘ tho il(;iSt capacity
N AN g 1
tially meant foy 10(111(,]111?‘ he box loaded with
3 . These shail o ates or
considerably. These sha col plates o
convenient hallast of huilt 1}1’_(&}(‘1 th}‘ousz,‘lmllt
R.C. beam, which shall 1)(‘ Q’ln "In onr State
its travel in channel ]5180\}5?11115" only.  'The
) - ~ravide AR o e > v .
we usually provice . mechanieal
gates are normally "1{“ 'z1t<éy]2;‘: otherwise it
<3 C oloe B a1 one : bk o
MEALS 1.151“‘% ‘]“’hifl{,:om man-hours, causing
rould involve eno : eTeACiT o \
::1?}10311‘&1310 delays therehy, ”_“f; M?‘“‘“’ rfw}ll((,
hability of damages duving Boods. S0
rqcrilt of the balance beam 18 50 chosen that
wels - o yreired only to overcome
hoist eapacity 1s yequites 0 e .
tho frictional forees. This article gives a href
F1CL al L2 AR . PR
tl(jcelon the forces to be cousidered m the
note ) ’ § o 1 " “hoe
design of counterbalance beams for wheeled

gates.

2.0. Disadvantages . |

Except for a small inerease 1m ﬁhel height
of piers, there 1s ])1'21(“(1(',;1.11)’ no dlgl(. \n% a%_(,
m providing a counterweight Tor \(ﬁlh(u‘l lift
gates. Theve 1s considerable reduction n the
Eapacity of the hoist machinery to bc installed
which would mean greater economy.

3.0. Forces on vertical lift gates

As the weight of the eounterbalance heam
is influenced hy the weight of the ‘gzlte, it is
necessary to find out the forees acting on the
gate.

The prineipal forces affeeting the movenient

of the gate are—
(«) Weight of the gate.

(1) Horizontal water pressure 1\01‘1\1(‘11’
to the eate.
(¢) Triction forces arising as a vesult of |
() and resisting motion.

() Unbalanced vertieal water pressure

ANDRAN, B.E. (Hoxs.), A.M.LE.

RWEIGHT BEAM
ATES

(Hoxs).*

o

Axle Fixed

Yo e gg/e

F194-Forces on 4 Fixep axce wweeL

Rolling surfoce

N\

L

(From Hydvo-Electrie Kngineering
—Guthrie

3.1 Wei
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K

* Superintending Engincer (Designs) Madrus-5.
+ Deputy Chief Engineer, Irrigation and Designs, Madras~5,
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Page 639.)
.1 1ght of the gate—this in
welght of chains, vollers
whieh are attached 1o the ¢

pubher seals
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2.2. Horvizontal water pressure normal  to

‘the gate.

Friction forees opposing the movement

of the gate.

The water thrust aeting on the skin plate
i« transmitted through axle hearings to wheels
that operate on guides.  (Vide Fig. 5.)
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P/g 5. Spillway gole wheel assembly ~ Morizortal section.

Tt mav he noted that friction at vest 18 gﬁ:(\a_’n*l'
than friction at motion (or) starting friction
rather than moving friction determimnes the
operating foree.

The starting co-efficient of axle friction, fa
with plain axle hearings has a safe value of
about 0.3. If the axle has ball hearvings, fa

will not exceed ahout 0.01. The starting co-
efficient of rolling friction shonld be taken as
0.003. For very high head gates a moving
train of rollers composed of horvizontal rollers
held I position by <hafts  bolted - into
continnous vertical hars on cach  side, s
attached neither to the gate nor the cuide, but
rolls vertically hetween the two as the gate is
moved.  As the rollevs transmit the entirve
load from a bearing stiip on the gate to a
roller path on the guide, there is no axle frie-
tion and only rolling frietion is developed.

In our State only wheel gates are used for
spillway cvest gates and it has been customary
to adopt only one per cent of hovizontal
thrust as bearing friction against the adeguate
1.3 per cent required. It would have heen
considerate if the hearing friction is allowed
just 50 per cent or so over-load  capacity;
hut this has not heen the practice in our State.
3.3, Sealing friction

Scaling friction, developed on account  of
the seals provided at the sides of the gate is
also a part of the resisting motion.

Seal {riction is dependent on the pressure
exerted upon the seal contact and the co-
cificient of friction between scaling surfaces.
In flexible seals, the foree exerted at the seal
contact 1s usually derived from the head
water pressure, although mechanical springs
have bheen used to 1ncrease the contact
pressure. In rubber seals, closure is generally
effected close to the head water side of the
contact area, and head water pressure should
he considered as acting over the entive seal
arca. The less flexible wooden seal surfaces
may have their line of closure at any point in
the contact area, and therefore, it is safer to
assume for the estimation  of  seal  friction
that the head water pressure aets over the
entirve contact aveas. The co-cificient of {1ie-
tion between  rubber and  smooth  1hetal
surfaces 1s low as long as the contaet is lnhyi-
cated by a thin film of water. Tn gate seals
water is not retained  between  the  contact
surfaces and  the  co-efficient of friction is
relatively high. Co-efficients of friction for
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Mmaterials commonly used for seals arve given
helow.,

Recommended allowanees foir K-Co-efficient
ol sltalic friction for smooth finished diry
sifaces—

Steel on steel 0.6.

Steel on cast-iron 0.6.

Steel on bronze 0.45.

Bronze on hronze 0.45.

Wood on metal 1.00.

Wood on wood 1.10.

Rubber on metal 1.10.

ITowever, it s customary in our State to
allow 1-ton for sealing friction and it is
presimed that  this forece  will never he
exceeded under any civeumstances.

A\ typical section of seals 1s shown in fig. 6.

I/—"/:y- 7.

UPLIFT DIAGRAM

3.4. The unbalanced vertieal water pressure
i other  words called uplift in the present
case occurs when the gate is about to close or
whein the gate is just to open.  Assuming
effective weal is ensured at the farther end,
Le., down stream side of skin plate, the uplift
is considered ax acting over the entire contact
area  with intensity  of  full head water
pressure, e, 62.5 (Vide Fig. 7.)

4.0. Natwre of forees

The [rictional forces oppose the movement
of the gnte whereas the uplift pressuve, if
any, support the movement of the gate when
it is raised and oppose when the gate is elosed.

5.0, Design

Hoist capacity-forees required to onerate
gates— )

The  foree vequired to operate roller
hearing wheeled gates is given by the follow-
g cquations, These  equations  apply
directly, however, only where the wheels hear
o vertical guides and the pull, F, is also
vertical where the guide is at an angle to the
direction of pull, the foree necessary to lift
the gate ix equal to It plus P tan X where X
15 the angle between the pull and the dirvee-
tion of travel.

F = ;; (fr +fa r)y 4+ W

Where, I = the force required to raisc the gate in

1b.

P = the water pressure against the gate in
b

R =radius of wheels in ft.

r = radius of axles in ft.

fr=the co-efficient of rolling friction.

fa= the co-efficient of axle friction.

Woa=the submerged weight of gate.

P T
F, o=y (frdfan)—W.

Where, 1 = the force
in lbs.

required to lower the gate

The total force to be over-come by the 1ift-
ing mechanisn is the difference hetween the
force F or Fi  and any counter balance
weight.  Herve 1t 1s mainly conecerned to find
out the optimum  counter-halance weight so
that hoist capacity is minimum. When the
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difference between ¥ or Fi and any counter
balance weight is determined, the horse power
of the motor can he obtained for a chosen
speed of Tifting; adequate allowanice should
be made for the efficieney of the gearing and
the maximum friction likely to ovenr iy ol
moving parts.

the

So, in determining the size of  oist,
above s multiplied

values obtained <from the
hy a factor of safety of 2.

6.0. By giving different valuos for conuter-
weights, the forees are computed suttably for
arriving at  the  minimum  hoist capacity.
While sealing forvee is the main eriterion for

fixing the weight  of  countevaveioht  theve
will be two desivable  values for countor-

weight with minimum positive hoist capacity.
Henee, the counter  weight heam  lhas to he
designed for the Jesser weight, which will he
used for lowering the gate and the additional
weights  which can be accomplished in the
Torm of vider weights will be used for raising
the gate.

There will be longitudinal Tag at the top of
the heam  throughout its length and corres-
ponding grooves left in the viders so that the
vider weights will fit against the heam  thus
preventing  them  from falling down.,  The
rider werghts arve usually of smaller sections
so that they ean he easily handled by manual
Labour itself.  Sometimes pulley hoists are
cmployed for placing the rider weights over
the counter weight beam.

APPENDIX

CALCULATIONS FOR CHOOSING PROPER COUNTE

1 Gate fully closed—

The gate has to be raised against its own weight W
against a bearing friction due to water pressure talfen
as | per cent of the water pressure, against a sealing
friction F acting along the vertical sides due to the
rubber seals. There is an uplift force on the bottom of
the gate acting upwards equal to the uplift pressure on
the bearing area which is a }” skin plate—36’ 0” long.
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~These consist of two M.S. Hats 6 inehes D f
Lineh at oither end of suitable length Nn))(?c.led’
:}hmg the depth of counter \\'('i;;'h‘ts one hemg
for temporary suspension (rom the  de
In'l_dg'o and - the other for ehain suspensios
(vide Tig, enclosed).  These fwo flats 4
kept mutually perpendicular,  Generally
(!k:tl'(‘l)l(‘ flats kept at right angles to the ax
of (-,mn)‘_rm- weight are used ﬁ)p perinane
suspension arrangementy, l ;

<<

It i hecessary 1o cheek {0
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b\&\\*h— . L —".’/
Uplift ' pressure - 1oy '/1;3‘4()33 %2525 w86
- : TapT T
= 1037 ton (—)
) . -~ . [
Net downward force = 31146 tons EL; M):, tons. (30-17..23) 2 LE3E tons
~ 2o B30T 2y x 2 12
- Downward for rate si . ; ( !
31-15 5 tons, oree on - gate side 314146 tons or ©) 25 @017 25y x 2 103
(1) 27 (B0 17 27) x 2 = 3t
Hoist capacity ’ s = b i
Yy wilh fuel
weight of — Jactor of safety 2 with a counler 4. (ate opeiing 1y 7 Abore xill - -
)19 tons (3115 19) « 2 - 24090 fons Weldt oF st - W o
(2) 21 o (B 15-21) w0 20-3 - Sealing friction I i ton.
G220 @2y o0y ittty friction 4 por vent o 1
23 BBy o g LIA00 2 62s it 86 sy o
G) 24 B2y o 2 w2
(6) 25 (31 16-25) % 2 . 191 Uplift pressure . NjlL
(7) 27 5 (31 I5-27) w2 s 83 Net, downward force — 25277
9 I
= Gale opening 50" qhope sl iﬂ" tons:
\Veight of sate - o8 fons 200050 (
Sealing friction - | -
> == ton, it Sty 0 - ‘ :  pounte”
Bearing friction — | per cent, of P 7"077!/(/)/3:\~ ?u,uult_l/ Wwith « fucto, of safely of 2 and for et
J/l()“ P4 ‘)i.:}”\_/;")'”)"-" 36 (I) 19 tons, (2940 |‘l) ) D106 {ons.
2L 6L tons, (2) 21 24532 i
Uplift; pressure . Nil 3) 2 (2 i).). 21 2 LT-06
Net downward o - M (1h03 - 2y 2 o
war fOI‘C(/ == ,j]()()l tons (I) 23 (2000 ) 130045
. ey - = = DL
Hoist capacity i . (o) 24 29-00
Y with o [actor of . V= =Hano2n 2 06
weight of @ fuctor of sufety 2 awith o counter. () 25 (( N ;) : N R}
L=l 2) 4 O 6
(1) 19 tons (3106 — 19) 2. 201 ¢ (7) 27 (203 27y o 1 ~m‘)
()21 . 3ros 21) < 2w ]~) 0ng, 5 | S D06
3) 22, (3106 — 9 HH opening 2 ghore .
4) 2 “‘-) 2 Iy l) \/V‘xi‘..']li of ot o 7
@23, (3106 — 23) X2 1o K Sealin 0 ? ( W N tons
H) 2 B T £ Tricti D -
(5) 4 s 106 — 24y 500 gy 19 Bearing fri o i o,
(6) 25, (3106 —95) ., 5 190 " iction Poerceatorp
M 21, (5106 2y ~:|; o oo X250 25y s tonse
CxE= 82 - S0 10No
3. Gate openi ' . Uplif - AL
pening 10" aboype sl Phft pressure Nil
Weight of gate = 28 -
= <8 tong Net, Twar] §
sealing friction—F o por et downward fopee 20-139
Bearing friction=1 per cent of p or
. 2914 tons.
1100 X625 % 1595 % 36 ;
A loist f"’
P] S5 =110 capneity T . ) . ]
Uplift pressure — Xl X 234 1168 tong. counterawe;hy ,,// with a facto) of safety of ? and
Net downward force — 30-168 30 (D) 19 tons, (29 HE—19) + 2 . 90 tons-
_ = 3017 topg, (2) 21 TR S
Hotst capacity with o factor of safety 9 .. (3) 22 (:)-() 420y 32 08
: weight of—. Y 2 with o counter. () 23 ) (;;’ 2 e -
(1) 19 tons (30-17—19) » » _ 293 (5 N (9 T—23y o o jaag i
()21, (B017—21) 5y _ pp oy OO 6’ A B I S 7
(3) 22, (30-17—29) v o O34 © 25 2. 4—25) o 2 ‘
2) X 2 1634 (7) 27 (29-14 —» - 828,
1) 94 'y — 7) N 1928 v
.78 bons = (29-139 _

24) % 2 = 10-98.
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6. Gate just before fully raised position.—

Weight of gate = W = 28 tons.

Sealing friction = F = +1 ton.
Bearing friction = Nil
Uplift pressure —

Total 29 tons

Net downward force = 29 tons.

Hoist cupacity with a factor of safety of 2 and for
counter-weight of —
(1) 19 tons. (20~19) x 2 = 20 tons.
(2) 2L ., (29-21) x 2= 16
()22 ,, (29-22)x2=14 ,

(4) 23 ,, (29-23) x 2=12 ,,
()24 ,, (29—24) X 2=10 ,,
(6) 26 ,, (29—25)x2= 8 ,,
(M) 27T ,, (29—-27) x 2= 4 ,,

Gate fully opened and shutter being lowered.—

Hoist capacity with F.S. 2 and for counter-weight of.—
(1) 19 tons (2686 —19) x 2 = 1572 tons.

(2) 21 ,, (26:86—21) x 2 =11-72 ,
(3) 22 ,, (26:86-22) x2= 972 ,,
(1) 23 ,, (26:86—23) x 2= 7-72 ,,
(6) 24 ,, (2686 -24) x 2= 572 ,,
(6) 25 ,, (2686—25) X 2— 372
(7) 27 ,, (26'86—27) X 2 = — 028 ton.

Gate opening kept at 15'.—

Weight of gate=W = 28 tons.

Ssaling friction == F = 1 ton.

Bearing friction = 1 per cent of P= —(0'5277). ton
Uplift pressure = Nil.

Net downward force = 26.4723
or
26°47 tons.

Hoist capacity with a factor of safety 2 and for counter-

The sealing friction, the bearing friction and wuplift weight of —

Now the
The shutter acts as

pressure if any act agamst the weight of gate.
work is done on the counterweight.
counter-weight.

Weight of gate = W = 28 tons.

Sealing friction = F = —1 ton.
Bearing friction = Nil
Uplift pressure = Nil

Net downward force = 27 tons.

Hoist capacity with a factor of safety of 2 and for
counter- weight—

(1) 19 tons (27—19) < 2 = 16 tons,
(2) 21 ,, @7-21)x2=12
(3) 22 ,, 27-32)yx2=10 ,,
(4) 23, (2T—28) x2= 8 ,
(5) 34 Lo (2T—24) X 2= 6
6) 25 . (27-25) x2= 4 ,,
(7) 27 ,, (271—27)X 2= 0 ton
Gate ope nwing hept ab 20/
Weight of gate = W == 28 tons
Scaling friction = F = -1 ton.
Bearing friction = 1 per cent of P= —(0-139) ton.
Uplift pressure = Nil

26-861 tons.

Net downward force =

(1) 19 tons (2647 — 19) X 2 = 14-94 tons.

@) 21, (2647 —21) X 2 =10:94
(3) 22 , (2647 —22) x 2 =804
(4) 23 , (2647 —23) x 2 = 604 ,,
(5) 24 ,, (2647 — 24) x 2 == 404
(6) 25 ,, (2647 — 25) x 2=204
(7) 27 ,, (2647 — 27) X 2= —106,,

Gate opening kept at 10'—
Weight of gate=W-==28 tons.
Sealing friction=F= —1-0 ton.

Bearing friction=1 per cent of P= —(1-168) tons.

Uplift pressure = Nil
Net lownward force = 2583
or

25°83 tons.

Hoist capacity with a factor of safety of 2 and for counter-
weight of—

(1) 19 tons (25:83 — 19) X

2) 21 ,, (25683 —21)

3) 22 ,, (2683 - 22)

(4) 23 ,, (2583 —23) x 2="566
(5) 24 ,, (2583 —24) X 2=366
(6) 25 ,, (2563 —25) x 2 =166
(7) 27 ., (2583 —27) x 2 =—234,,

79
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Gate opening kept af &' — o
Weight of gate=W =28 tons.

Sealing friction=k-- —] ton.

Bearing friction={ per cent of P

: = —(2061
Uplift pressure = N ( ) tons,

=24949
or

2494 tons,

—————

Net downward fore:

Hoist Capacity with : i
comnter o e ofJ—- th a factor of safely of 2 and for

(1) 19 tons (2494 — 19) X 2 = 1188 tons
(2) 21 ,, (2494 — 21 X 2 = 78y '
3y 22 (2494 — 22) X 2 = 588 .
(4) 23 ,, (2494 — 23) x 2 = 38 i
OF 26, (2494 — 24) v 2 = gy
{6y 25 , (2494 — ) X 2 = —-012 ;:)n
(T} 27, (2004 27) x - .

< =: =412 tons,
Gate about to be closed. —

Weight of gate=W= +28 tong
Sealing friction=F= _| ton,

Bearing friction=1 per cent of IP— ~(3°203) tons
Uplift force = —1-057 tons, -

———

Net downward force==23-74 tons
Hoist capacit
weight of —

(1) 19 tons (2274 — 1) %

Y with a factor of safety of 2 for counger-

(&4

=148

o ) tons,
() 2L (2274 — 20y = gyg
() 225, (2274~ 99) » 9 44 )
(1) 23 v (2TE~93) w9 o gy ton
(5) 2L, 2T — 24y 9 gy
(B) 25 ., (2274 —25) w9 . _ 1592 >
; )9 v ”
(7) 37 3 (-4~4 74 ~— 27) ¥ 2 = e 8-52

13

1. Counter weight of 19 tong.—

Haist capacit .
s 2)'?! for {with

[loist capacity for (with

o~

Gate opening. Gate to GC:;E b ;F
[ L%
m?:ed. lowered.
W Q@

TONS, TONS
Closed . 2430 748
5 —(0" opening . 24.12 11-83
10"—0” " 2234 13'66
180", . 21-06 19y
2000, . . 2028 1579
25 —0)" Fu“y open .. 20.00 16'(]0

80

FAN. 2

e

Gate opening. Cate o Gateto hr
be lowered.
retisedd.
(1 (2) 4
I1. Clounter-weiyht of 21 tons with F.N. 2.~
TONS. vons.  N.F.
Clo‘qed 2“'3 3._‘8 ‘-74
5'—0" gpening 2002 88
! H
“—),‘40 N . TORY IR
1),;’4) y 1706 10-94
:{\'—o . . 28 17
=7 —0" or fully open 1600 1200
L. Counter-weight of 22 toms, N, 2.—
toNs.  roNs.  SF
Closed 183 A
’ v M
5 —0" opening 1812 288
l‘)l_‘_ " |
o 0", (634 7H6
NN
20y 0,, » 15+06 891
:(3’ —0" . BN 072
25" =0 or fully open o peon
v, Counterweight of 23 tons
‘ TONS, TONS.
i;’l()a:):”l 163 —052
O =" opening }
’ . 1612 388
10—~
o P34 b4
Wy 1306 694
. " .. 122y 772
25 ot 0
o fully open, . 2:00 8-00
V. Counter-oe; .
lighter.—. teeight 2 tons—indicates gufe side
Closed 1‘:;) ":S’ I’O:?
5—0" oapon; . e
pening 2 38
s ‘ 14:12 188
o , 1234 366
20— Lhos 4004
o e 102y 512
S.F. 25 _gr o ‘
N() or fully open 10-00) 600
Tt 1 Al 1 .
OTE.—S, I =Sealing I'orco.
VI. Countnr-weight of 25 tons,—
Closed IT’ON{S e
N ‘ 20 402
V0" opening 2
. 1202 —p12
" 10:34 166

L

COUNTERWEIGHT BEAM FOR CREST GATES 25

Haozst capacity for (with

F.8. 7).
— A ——
Gate opening- Gate to (fate to be
be lowered
raised
M (2)
TONS, TONS
VI Counter weight of 23 lons—cont,
Iy —o .. .. 904 2-0¢4
200—0" ., . .. 828 3472
25°—0" or fully open .. 4 S
VIL. (lounter weight of 27 tons.—
TONS. TOXNS.
Closed .. . .. 83 —842
’ . . o, 7. A1
§—0" opening 812 412
10'—o 634 — 234
15— 5-06 —1-06
20"y .. 4-28 —0°28
25—y or fully open 400 —

While the gate is being raised it is evident that the
least hoist capacity can be obtained with the 27 tons
counterwoight. But whon the gate is to be loworg% the
maximum weight of countorweight can be o_u]y 22 tons
as thon only there will be a sealing force of 0- 74 ton w}xen
the gate is abous (o close. It is not advisable to have a
rider of more than 2 tons as it is a problem to have the
riders and reserve them when and as required.

The hoist capacity provided for this gate will be 2¢
tons with a ¥.S. of 2. This is required as the hoist niay

———— o _

RPN e S

Fiy. 10

G DF wIPpINRFION2

PULN OF COUNTERWEIGHT

Longt), of counterweight (contre to centre of suspension)
=37 '_71 114

467.3-_8

have to hold counterweight when the gate gets stuck up.
Hence the counterweight should be less than 24 tens.

The scaling force being the criterien in fixing the
weight of counterweight in this case, the weight of
counterweight is fixed as (21-+2)=23 tons. The 23 tons
counterweignt will be used for raising the gate and when
the gate is to be lowered the 2-ton rider weights will be
removed so that only 21-ton counterweight will operate.

DESIGNS OF C.W.T. 23 TONS WEIGHT.

'The weight of the gate as has actually been manufac-
tured =28 tons. "Two tons of the counterweight should be
in the form of removable blocks (riders). A couuter-
weight of (21-42)=23 tons will be used.

The depth of the counterweight beam should be so
designed that the weight of counter weight inelusive of por-
tion at the top for engaging the riders should be (23— 2tons)

. o o X150
=21 tons. Weight of lug=9/12 % 3/12x 39 ‘>:<.7_—\24O = 04897
ton. Weight of the rectangular portion of the counter-
weight is to be (21--0-4897) = 20:5103 tons. 2'¢"
width has beet adopted.

; . 20-51 x 2240
.. Depth required for the counter w mgbt:%_.x_ﬂ_m <o
= 2850
(say) 2 —10-3" = 34)"
Actual weight of this section
= 04897 + 33 X 345 X 39 x 150
12 % 12 x 2240
== 04897 4- 20-65
= 21- 14 tons.
For design of reinforcoments the rider weight of 2 tons is
also included.

Total weight = 2114 4 2 = 2314 tons.

The counterweight will be termed asa (21 4- 2) = 23
ton counterweight eventhough the actual weight is
(21-14) + 2 = 2314 tons.

¢ =750 [bs.[sq. in.
Using C.C. 1: 2:4 and }"metal < t = 18,000 lbs./sq. in:

m==15. Rm =126
bd?
.. BM= WL
8 .
— 9314 % 2,240 X (37'—73") x 12 inch Ib.
"

8
= 29,27,000 inch 1bs.
-, 126,bd? = 29,27,000

T0,55,000 = 26:54"
d :/\/]Z{‘) 33
Available  effective  depth = 34:3"—2{"  (cover)
— =31l
81
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Depth required as per weight calculations = 341"
Hence 347 degth has been adopted with effective depth
311",

Lever arm — 087 d = 087 x 31'5 = 274"

Area of steel required for 26-44 effective depth

= 0008 x b xd
= 0008 x 33 x 2654
= 7-006 sq. in.

Corresponding to the effective depth of 311" avea of steel

. 7-006 x (26:54) .
reinforcement required = —vk(g-l—;((s—)é— =4-974 sq. in.

Adopt 5 reds of 1-1/8" dia. giving 5 X 09936 = 4'968
sq. in. Hence, use 4 rods of 1-1/8" dia. and a central rod
of 13" dia. giving 4 X 0'9936 4 1 x 12272 = 3-9744
. = 52016 sq. in.

Check for Shear.—

23-14 x 2240 .
Moximum shear V_V2,tons - ‘ — 2314 %1120
=3
S _ 2314 X 120 ogpsypeisqin.
Shear siress = b 0-87 x 31'6 x 33 o o 1bs/sq

Allowable shear stress — 01 c. = 75 1bs./sq. in. Hence

no shear reinforcements is found to be necessagy.
owever nominal stirrups of ,;.”’ dia. area (0-1 6({

8.q.m. is provided at 24" C/C and 1" dia. rods will be use

stirrup suspenders at top and middle.

Design of Rider Weight:—
Weight of rider weight =2 tons.

; 9 % 2240 4480 _ ...
Welght/ft. run of rider = 39 =39 = 114-8 lbs.
say 115 Ibs. y

Take each rider block to be of length = 6
(33d — 27)
Weight of per ft. run of rider should be = "— ik

X 4 X 150 and equal to 115 lbs.

467-3—8 4

. (33d—27)
T 144
247-8
= o= 7509 § 75
d 53 7-509" say 775 |
Adopt the depth of rider weight as 75" while
casting the rider, weight 3" clearance may be left
between the lug and inside faces of the rider weight
for easy lifting.

X 3 x 150 = 115 Ibs.

!

Checking the Adequacy of Suspension Arrangements
for Counterweight of Spillway Gale.

(1) Weight of ocounter weight with riders = 23-14
tons.

Reaction of each suspension = 1157 tons

Check of bond strength of M. S. Flat 6" x 1*
used for suspension in the concrete portion.

M. S. Flat 6” x 1" has to withstand bond stress
produced.

Depth of counter weight including lug = 341" 4 3
= 37%"

Taking permissible bond stress as 100 1bs./Sq. in.

area of embedment
=2(6+1) x 874

of M.S. flat for bond

=14 x 37}
= 525 Sq. in.
. 525
Bond strength  for this area = 9—2723{01—00= 23:44

tons

against the reaction of 1157 tons and hence
safe.

Embedment length provided is quite sufficient for
suspending the counterweight.

Tensile stress in the flat iron suspended

= l—ﬂ= 193 tons << 8 toms
6 x1

and hence safe.
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USE RATE FOR EARTH MOVING MACHINERY

(Continuation).

BY

* Srr K. RAMACHANDRAN, B.E. (HONS.), A.M.LE. (INDIA).

4. Interest on capitals.

1t is customary in foreign countries to
figure interest on the capital cost and taxes as
a part of ownership cost. This element is not
included in the ownership cost on our pro-
Jjects formerly hecause inter-divisional rela-
tions on a project do not requive the raising
of such debits. DBut this introduced an
unfair ground for comparison of unit rates
done by several agencies. Normally the
Accountant-General raises the debit as an
indirect charge hased on capital expenditure
to-date on the work. In fact when an equip-
ment is given on hire to a contractor, the

element of interest on capital is included.

The construcetion plant and machinery  com-

mittee opines that the interest is a realistic
charge on the project as a Whole and fr,hat the
correct place to figure, it is the unit rates.
One important point of difference between
this charge and others is that it 1s pro-
portionate to the capital invested, as pro-
gressively depreciated and unlike the charges
for depreciation, is applied independently of
the actual utilisation of the equipment 1n
terms of hours worked or outhirn achieved.
It the equipment is uniformly utilised during
the working year, the incidence of interest
charge can he spread out uniformly per work-
our of cach item of equipment m which case
this charge will resemble the levy of depre-
Clation charge on hourly hasis. Such levy of
Wterest charge, included as @ component
tem of gwnership charge, is adopted m esti-
Mating the units charge for items of work.
N working the actual cost rates for items of
il work, it is necessary to include a pros
Portionate charge for interest on eapital
én\’ested in the purehase of velevant items of
an)}(; (13(1:\1] ’{Ools _and plant, bz_lsod on the T(;ntt}.uf‘;ré
of Suo](; d during the working year. 10 ‘a
\&"{m per unit of work mereases as

* Deputy Chief Engineer, I

the degree of utilisation falls and outturn
decreases.  This is not adequately realised.
This charge can be very high on highly
mechanised  projects where there is in?tde-
(uate utilisation of the equipment. Rough
caleulations show that it varies from nbou‘s O
per cent to as high as 20 per cent on our
projects.  Incidentally the percentage ratio
of the interest charges on the 0\1tstmiding
capital expenditure on equipment to the total
value of work done during the year hy the
machines 1s an excellent index for appraisal
of the overall efficiency of the working of
mechanical equipment. A quick method of
working out the ratings is available as
App. 3.8 of the report of construction plant
and machinery committee.

5. Major overhauls and repairs.

Much controversy exists in the definition of
the term “ Major Repairs” as distinguished
from ¢ Capital expenditure” or “ Running
repairs 7. Definitions are given by the United
States Burcau of Reclamation, U.S.A. in
their publication “ Schedule of equipment
ownership expense ” of 3rd January 1949 and
are quoted below.

Major repairs and overhauls.

Replacement of major machme parts
because of excessive wear through a long
period of use or which fail through hreakage
normally after long use and are so costly that
they are normally considered as being pro-
perly chargeable to an overall or life-time
average cost rather than to ope ating of or
daily cost and which will prolong the life of
the equipment do not justify an inerease in
the ownership expense rates.

Minor or field repairs are regarded as job

or operating costs that require special study
for cach individual job and as such are

rrigation and Designs, Madras-5.
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entered ay cost of the work oy coxt
operations.  Minoy. or field vepaiy |
the replacing  of only minoe
example, spark plugs, fan helts D
shackles, an oecastong| l)i'nkmiil-:wi

P]nif {does not inelyde replacement  of  eqp,.
g};k;e hi)]‘u(";i{)‘t and othey small party compar-
aole ) u)? - Also, HHOY  repairs iy
nelude «mlzy the cost of labowr and g KoM
times confused  with o 0 soe loi\t 'i t"—
11y<h1d<;d m- the cost of SeTvVieing, T M: i r
0})0 ating time for Moy 1-opaii; llt)l“lil“lii)’
would  vary  from O few  mintes hi i
rilaximun’i of 8 hours, Sometinmes win d'
repairs aceumulate to sueh an (~xtvnt‘ that 1in
@rrechng of several op y stteh (i(%i;(‘(;i; in l‘(i
zl(fi%l(* ’1'{‘})1111‘ Operation results iy g too ili“‘il
e t an'; zi .tf)o ]ong shut down to allow of hit

& chargeable diveetly t, operati
such a cage, the : et i)

' charge shoulq 1, ;
211 ' ¢ to major
Tepars and assumeqd by the lesser oL

plis
imehide
s, oy
Ken holts,
<tread or

.i\_[a,]or and minoy repairs are
dlffimilty to  distinguisl,. ()m:;wion'ill o
major part may heeome mmsui)ie iin') -]a
rough or careless operating oy (;\*(»i'i(;-\ilii(iii gi
the machine or aceident for whien ﬂio i]xb* oo
15 responsible.  In guely ases, the ](ﬁsee
showld he charged the cost oF’-yow('l o e
other cases, similar failure may he ’il}ill\ o
of 1ong use or hecause of damage f i‘i? Siﬂt
unnoticed on other work, o) damage ‘éuff(ilicd
for which the lesser i responsible o) ‘i’i)li (tll od
reasons not chargeahle to the (‘l{]')'(‘)iij ' ok
In thesce crreumstances, the Tessor ‘i\ o
absorb the cost of repairs. chhiéoin ﬁtlmdd
of wire-ropes, tyres and (*(mvc;ym-r/ ‘bi\L'l]tl : ot
considered as capital costg and are tq b i) e
by the lesser. Responsibility in suel 3 e orne
should be determined at ¢ e o Sances

he tinge b
ment between lessor ang lessee, Y agree-

e juently

Proper control on the hourly cost of
Yepairs is important to the praje ci e?i ma
to keep down the earthwork m'te% \ utives
and workable formula to elasy th@*é‘{ "}n eXact
under this head ig essentia]. A Pendityre
cvolved by a project ovganigapio, Y T

tion
simple enough to he interpl‘etiggf' lshpuld be

ajor
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b_}' the Towest
ditire, This
repages

{he expet

a0l

h a8
3

staft who classify
, Mmoo actual practiee
odefined i ovarions ways s

¢ 4
(1) the coxt ewrred by the base =hops s oF
aiiy Fepairs Feqringe more than 24 hnllli'bthe’
(3) jobs costing more than + per cent ot d

vadite of (e cquipment, ofe.

= ]
D2l gy chirge.

m ] . . . < an
Lhe exbenditure for piajor repairs 104
o - M D atively

HUPIent i heavy and comes af rela

i s 4o are
long interyvy s of time. Unless these costs ‘11
evened oy,

. the wnit vates fluetnate \'iulmlt.
With  the vesult that  proper cost (‘““t.l(;l
YCCOLH e illl[)nsxil)](.. o meet this sitllilth .
A flat vate levy per plant hour should be md
and - the amount  thus colleeted  should
pooled ¢ meet periodieal  major "('Pa»l}l
('h:n'g'v.\‘_ "The rate  should bhe  such as Wl.
]):ﬂeim-o the expenditure over the tife of the
(\‘\iiiiitl})lixl(.‘llt' An approximate rule to d.lfco
o ﬂ].(I Aflw flat rate of Jovy is :Ni\“l”“f“ 10 :
SCC that there iy sufficient amount in the %
PP Reseryve Jyy at any time to carry 04

a comple o ! - ont
Pl overhaul of the equiphX

items cannot i'“”()“(
' but some method has
debiting it to the unit €03 3
avadlable is purchase price’
Which depreciation is Daels
‘A procedure for arriving !‘:C
machine i\“)_:')(‘?'lii:llil and major I'l‘[):lii’ﬁrnl)‘\j(m-,.
auls angd ye ;.C'\[”"‘-\'-\‘ the total cost o ({' the
Machine Pracements during the fife o 0
pm'(.(\. \:"‘H" I)(’]A('(‘Iliug'“ of the I)lll.‘(‘ an‘
mendog ‘il NI pereentages have heen 1(‘(3 s
¢ffecteq onl]. this vegard. The recove ivi
e kept ng "?}”;]}' basis fov this purpose v
enlar yncl A Reserve Bund ™ for the patt
i aeiinery ang charges as and whe

]“('”]‘ Nt . o
at (-r(i(iii debited to this fund. The halanc
along \viti]),r ?”N Pand will also he h':lnsf’(‘i"'c(ol
g b e w1
Place, ¢ machine when transfers tak

9.3,

te major

- :
]U.\p(“ll'tili!n‘(* Ol sueh
(lmylumim'm patte
)(\ ¢ ,’.' !
- tvised fop
: ' only datign
De ey
S WAehine o,

Lhe Feeommendq
the cost of

as g

) Ve
h'tchl Mmantenance repairs.
15 o
maintonc.? Vers the  cost of 10pmal day-to-day
Servieih b T)‘(}?(l of the ln(‘l(’ilill(‘]‘y on the ﬁe.l('r
C—m[g eharges, ote, including petty vepal?®
melude cost  of replacements  als®

of consumption can

USE RATE FOR EARTH MOVING MACHINERY 41

which does not excced 1 per cent of thi_zf 11111’51(23%
cost of machine. Ttems m excesb1 “0 "1aI')oi‘
cent should be accounted for’_i“._n( (~_1f 21% Jer
repaivs and overhauls. A ‘[)1'9\/1.5.1(‘)1110 : Ioiiod
cont of the cost of the machine 18 considere
sufficient.

; - r - o8t
(b)Y Fucl, Tubricants, ﬂl(.~-—.ﬂi_ubt (?;(i
includes expenditure on fuels, llil)i'i(leli} 8, a‘iho
like consumables vequired for “mitm%dqrd
machinery per hour. The }im'mnl star (ti :
( ! he estimated from If
rated B.H.DP. of the engine, Cmmmmtlm]lo‘iii
( v H.P + and the average 1o:
fuel  per H.P. hour an . 1<
f;u-tm"at which a machine wl]H_ Worlii:i'mgily
lubricants requived by a macimne

fall into five different groups.

(@) Engine, crank case otls,
(b) Air filter oils,
(¢) Tre nsmission oils,

() Cireases, and

. N 3 ] S-
(¢) oils Tor hydraulic Obe'lézgr(iiinelfd-
tem. Tyery machine has its own 166
ed types of oils and greases.

p.—This 18 tp cover thq
' like drivers anc
tually operat-

(¢) Operating erel
Cost of  operating  erew
“leanery who are emaployed 1n a¢ o entes
ing the machine on the works. The
meurred on  leave reserve 'peéS( e o
Ieidentals  Jike wages paldv.ﬂ.m1 L Dy
Moneing season and alse DroS 1Ti(}[i0}i should
ment of pretrenchment compeilsaThe ‘actual
all he covered under this iieaii. Ahe ity
€ost of sueh lahour prevailing 1%  Jocad
Plus 25 pey cent to cover  the i)}ieiot"erall
Mentioned ahove may he taken aSid © aken
dberating charges and this shou Do toke
Mo account in’ arriving at the hourly
OPerating crew.

" : are borne b
‘ch The chavges under this head dh@' 1}(:1 ead};
w2 shense  estimate sanetioned ol

“ehine every year and the eost adjusted.

Use rate—The hourly cost of working of
machinery is made up of all the component
charges stated in pavagraphs supra. They are
detailed below i —

I. Capital aceounts—
() Depreciation.
(b) Luterest charges.
II. Reserve Fund—Major overhauls and
repairs.
II'T. Running account—
(a) Field maintenance and repairs.
(b) Fuel, lubricants, ete.
(¢) Operating crew.

6. Life of machinery as is adopted in Madras.

The life of several machines was fixed by
the Chief Engineer for Irrigation and all the
officers were requested to adopt the life fur-
nished therein to ensure uniformity in prae-
tice. The life of earthmoving machines ave
furnished below:—

1 D.W. 10 scrapers 12,000 hours

2 D.W. 15 scrapers 15,000 ,,
3 D.W. 20 scrapers 15,000 ,,
4 Crawler tractor drawn scraper 12,000 ,,
5 Excavators 3/8 to 3/4 cubic yds. 10,000 ,,
6 Crawler tractor D 6 12,000 ,,
7 Do D7 12,000 ,,
8 Do D8 12,000 ,,
9 Do. T-D. 18 e 12,000 ,,
10 Do. T.D. 24 o 12,000 ,,
000 ,,
11 D.D. cletrac .. .. . 10,003
12 Wheeled track 40 H.P. e 10, v
. 12,000 ,,
13 Motor graders "
14 Dumpers Muirhill Aveling Bar- 12,000 ,,
ford-Motorail.
12,000 ,,
15 Euclid dumpers . o
iesel .. , ’
16 Road Rollers Die oo
Do. Steam .. .
. Roller 20,000 ,
o .
18 Sheep foot ko | oo
19 Disc Harrow .. ..
87
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Sanetioned hy the Government of Madras
3.0), Ms. No, 213 (Kool and Agriculture)
dated 91 Janayy LIS and e inpl?
miented From May 1963, 'l’holgoh(-ma Drovic ?-,
(;?;%h f'?\a}nung u("If}xtvnr\'ipn Officers (Ag}ls
) and iy, Fneineers and Ovprsec?
n A Moy Trvigation and Watey Tie 07 i
of 20 F\,lt(fm‘i‘)“ m“.’f“]“'s 1 bhatehes <:<)!1S1.‘4t]13§
Beep o ISION Offi g and 1) Union Fbg
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Dorne by the v 0F Mtiing  the  selome i
Ve GUVO)'nmvnt ol Tndia
T. Dot op o - Andia.
Tt s f7f the tritining sehere.

Agl‘(;né;g.tu‘m ,lls.'uupm'fed to the trainees m
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“Mphagis is laid on practical work in the
elds. A Leeturer in Agriadture, who has
Undergone the Orientation training in Minor
Trigation and Water Use, conducted by the
overmnent of India, handles the agronomy
classes, and  an  Assistant Engineer of the
Publiec Works Department, having experience
in irrigation work, and obtained on deputa-~
tion, is handling the engineering classes, They
ave assisted by an Upper Subovdinate in Agri-
calture and a Jnnior ¥ingineer, espeeially in
condueting the practical elasses. The traineces
are also taken on study  tours to places o{:‘
agvicultural and n'.mg;,mm) mtmw;.s"r, ]m fmca
outside the State so that  they ean }&\t(_,
fuller realisation of the seope and app}feaf ‘1?1';
of the knowledge imparted to fho%‘)\«ﬁo:f"i}riv
officers of the Agrieultural and ;nbf{if;’iﬁuﬁ
Departients and Professors OfI‘r 1‘?‘6]&) e
tural College and Researveh ;fn§ it te are
invited to deliver speeial /}S(x Jn;l(;;qe e
trainees during the i‘l;z'lﬂ?m%} ff stitnte are
Yhrary facilities available m h()iz'x\ g /The
dso made good use of, by the tm}u;oo,;'
syHabus for the traming 1s given below:

(1) Minor irvigation ,sehemesrfwgp{ffp
ohjectives and salient  technical featuves
. TR sehiemes.
different types of sehem . T
(2) Open wells, their  design, constrie
tion, horing and deepening. e
5 Water lift applianecs—difforont
types of manpowered, am\‘na!) .Poj\:xor(\i(();&ie;
wechanieal  powered  apphianees cative %er-
their desion, construetion; compars ther
- IR - ontput, seope for furthe
formance and water output, ;
- . 3 LY
mprovements in theiv design. dandards for
(4) Design eviteria and ; d}%g stornge
constrnetion and vestoration of tanks, storag
works and diversion schemes. 4 ondionsg
(’)3 Suyveys, levelling and ’““’f’h%‘?‘%?g;
| . NP e s pparatic
for mingy trrigation works and prepa
fieldy N
e : aZinfenanee of irri-
. (6) Opevation and maintt %lﬂllfjﬂ]ieg nd
gation works, regulation of M}I{l o Ldopth
Testoring of channels, vonoe;}fs of au : ( : 61'0}3’
Water allowance, outlet factors, ?"{"1\’2113'
Planning for aximum produetion with avail
able Supplies in the irrigation systent. the
(7) Plant-soil-water 1‘(11&‘00;}53 1 the
Physica] and chemieal properties of 50,

suttabitity of soils for irrigated farming, the
need for and advantages of scientifie crop
patterns, suitablo Crop vofations; the water
reguwrements of differont crops under varying
conditions of soils and climate, erop evalua-
tion in the field. '

(8) Irrigation methods and field propor-
tion selection  of nrigation  methods  for
cualtivation of diffevent crops under varying
conditions of terrain and soils, {evelling and
preparation of fields with mproved imple-
ments and in a Scientific manner, fixation of
field size and slopes according to soil intake
rate and discharge of the water conrse.

(8) Trvigation favm structures tncluding
water  distribution, vegulation and measuvo.
ment—alignment, construction and lining of
field channels; cheap designs for and constrie-
tion of field chanmels, crossings and falls. The
Parshall flumes, wooden regulating  hoxes,
canvas dams and  syphon  tubes, gated pipes
and other devices for measuring water-supply
to fields.

(10) Soil and water coitservation prae-
tices—contour bunding, tervacing, gully plug-
ging, ete.

(11) Drainage for waterlogging ; quality
of ground water, salinity and ' a}kahmty
problems and their euve, the taking of soil
samples for salinity and alkalinity examina-
tiony; the taking of water samples, their
collectton and  despateh; recogmiion in the
fidd of salhine soil and alkaline soil and defi-
ciency sympioms fo aceompany the leaf
samples.

. Conelusion.

The teaining in Minor Irrigation Q}zd Water
Uze will be of great henedit ti;) ﬂm If:xt(fnsm’n
Officers (Agrientture) and Lmon_ ]m.xg‘“mom‘s
and Overseers in dwyhm*gmg ﬂ’/wn{ 1<zspo,usli
bilities towards the f\llfﬂx(}r glm*g?.opnu gl)t tzgn;
officient use of owr winor rrigation ;;o on 1;1'.
The training prograwmme is likely to’ Yo (;on)i%
ned in the fonrth plan also, S(}) thﬁ‘r a ];l;ar
all these officers ecan 1)0 tm‘}'ne('. ﬁ‘ism’} '
ccheme to train the Subordinate O eers o
the Trrigation Department 1{1}1 agGucu;:;;inlts
also under consideration of the Government.
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BOOK REVIEW -

IRRIGATION AND CLIMATE

BY

LPublishyeq by Edwarg

A‘ LI

0(1)}5 ;:th(f \tl‘nnm.muwunt an the Jacket of the
L States, this ool by Uenry Olivier, pro-
vides foy Cugmeers  au agriculurists who
are prepaving watey halanee sheets and plan-
ning new Water resou rees development pro-
Jeets, bartienlarly gy lll\(l(‘]‘-d(&\'(‘]()pod
countries, relatively simple methods for esti-
mating the quantities and tine
equirements foy differvent 1 alities. The
book also presents o ummary of accumnlated
eXperience on the subjeet  culled from  the
htpratures of" the alticd fielqy of agriculture
sotl seience and micteornlogy, o ’

sof crop waloer

~The hook is of special interest to the Trriga-
tion Engincers of Madras State i, view of fhe
fact that the development  f most  of ﬁxe
‘..V ater Resourees of the State on 04)11V(311fi0na1
lines haslt_dr(;ady‘ been  eompleted and  the
future of rrigation development in the State
depends almost  entitel Y upon  schemes fop
ceonomising the use of water and thoreby
bringing additional areas under the Dlough.

The total water vesouwrees of the United
States, their present utilisation and the esti-
mated future uses as preseuted hy the authoy
make interesting reading.  In 1955, the posi-
tion was as follows:—-

165.25 Million.

90-7 Million Ae. ft.
12-1 Million Ac. f.

I Population .. -

1I Water use: (@) Irrigation.
(b) Domestic and Munici-
pal.
(c) Electric power
(1) General Industry

67°0 Million  Aec. ft.
455 Million  Aec. ft,

Total 2158+

CIHENRY
tinold (Publz'.s'/zcrs),

OLIVIER

. , 0.
Lamited, Lopdun, Price 100s nett; pp- 250.]
16°3

T per cent of totad resonrges

L o ostimate
. l“u!',ﬂm development in futare, his esti
IS as follows .—

Vears. Population Tolat water L 3,.cema9@e:{‘
i millions. nse. total resous©

1965 180 AT 18 8
L7 200 208-0 226
995 250 576-0 437
2015 300 8610 648
2035 350 1012-0 76-8
2055 100 1126-0 854
2070 450 12150 922

e

_ figures show that roughly in a century
TOM now the United Si;zi(-:\\';mid he almos?
Completely exhausting  jte total wate!
resburces. Phiy shonld st s thinking
‘*""“)Us[y AS 0w popnlation i« CTOWING i}t “{
11‘)11(:}1 Fastey rate than that of the Unite

States
;H(‘m,si And we woniq exhausting our fotd
CSonrees el cartiop,

m
]o{{lY}l%/o?-‘lf?ll(?]q'fhu]ll(ls 1P an enormons ternino”
eviporation, T O cvun watiy yoquirenent
i '1; O?mmtuz conditions, cfe.
ado])tudubb m‘_my as 10 difforent formul®

: Y varvious Athoritios in differen

countries foy i
e workin T ador
Surface Eval)om'ciong ot the Free Water

The erop wator v - -
various Dtgrts (;t)(i;I tiblz(ml"‘u‘ments as studied 1(;1

HEY are given inp o & are summarised.
(a) yNortthfegezln (egghfi SCTies Pertaining to
Africa, (d) Austy 1‘) W5t Africa (¢) Sonth
tan, (f) Miseoll o (¢) Indig and Pakis-
iy ) seellanegy, and Pak
(1) United Stateg of A'{‘Ol’iea urope and

BOOK REVIEW

Under India and Pakl?{: 1
field water vequirement ¢ 1l 0
are prepared for Davbhanga 1

an, scasonal hasis
acteristic cuIves
Sind (Pakis-

- dia).
tan) and Meerut in United Provinees (India)

The anthor prefers the expression of g]}(;
duty of water in term of depth of wate
applied over the arvea irrigated against our
nethod of expressing it in term of area of
nt ¢ P g
¢rop whicl would be matured by the steady
flow of one eusee over the enfire growing
seviod of the erop. The former method has
I] , advantage of being readily comparable
e | ainfall as well as with evaporation
e or The studies for India and
with cotton, wheat, bglrloy and
onlv. The basie water
sugarcane gives a field

' 1 o
that for cotton gives

with
measurement.
Pakistan deal
sugareane  €rops o
requirement culrve} 0
duty of 33:6 mches,

49

23 inches, for wheat .10.¢3_1?e};$sindli{£q11g§t
ments of rice are not s’r,pq;ec i i
111:1011;1 studied in Lower Bgypt Whe}e It >
<])ut.‘ to 25 inches for plant transpi 'auo;l 1&1 vf
39 inches for evaporation giving a tota age
64 inches. He]re it is 1litx(irgs:cigl%1tfyc’(’n%)1ich
Jis fieure with our usual ! , )
g'l(;;kf;hollll]teto‘t%(t} inches with a hase of 180 days.

The book concludes by giving the 1pra((3it1é3§1
application of the formula discussed and the
future lines of research. This is a useful hook
for the irrigation engincers who are in qharge
of research in the usually neglected side of
irrigation, namely, water distribution and its
control.

—C. 8. KUPPU RAJ, BE,
Hzecutive Engineer, Gauging Division,
Madras,

95



ABBREVIATIONS FOR METR

The Standards of
ments Act, 1956, K
of
peviod of 10 y
over to
transition per
engineerin
metyic
attention iy not )
uniforn, and
of iﬂ)b]'(*ViélﬁU]lS.
to see abbreviation
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e metrig

the

systems; It

instead of « i »

of

(g ?‘

tions foy
iternational
hational
(ISO), the
Commission (1
ence of Weights angd

world.
ears for {4
metyie

od, e
g are slowl

< and of
This paper

Weiehts and Mensigpe-
Placed Tndia on the map

system,

of kilomet pe

Measuyes,

TABLE 1.

ABBREVIATIONS ROR PrEFIXRES OF Sus-

AND Murripris

Prefix.

Pico.
nano
micro
milli
centi

deci

deca
hecto
kilo
mega
giga

Numerieal
value.

~12
10

-9
10
-4
10

~3
10

~2
10

~1
1o
10
102
108
107
10¥
10

The At fays down a
¢ caplete changes
Daving  {he
Various hranches of
Y changing over to {he
It appears that
g paid fo the
iutm-na{'imm}ly acee
It is not very

though
correct,

pted usage
Hucommon

as ‘km?

Sram ag * om ? instead
deseribes the
hetrie CHgIneering ynity |

commendations
Orvganisation  for
Internationa
EC), and the

abbrovia-
umeed on

by the Inter-
Stamlm'disation
Ele(:troto«lmical
Gener

U Confer-
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1. Lengin .

-6 ) g ot &
1 Mor micron
mitiimetpe . 311[1“
centimetye .. . . "
wmetre . .. . L
kilomaotre .. .. il
nantical mile (international) i
2. drea—- "
stuare millimetye . ‘mz
square centimotro . :;':
square metre .. .. .- N
area . .. “ -
hectare o .. .. ha .
square kilometre . km
3. Volume— ,
cubie millimetre . .. mn*l‘
cubic centimetre . “ "’f‘d
cubic metre .. .. .. w?
4. Cupacity—
mitlilitre .. .. .. m}
litre . . Y. . !
kilolitre . .. kel
5. Time—
second .. . x 3 -
minute - i‘
hour . . e e 4
day . “ .- o .
year e . .
6. Angle—
{a) Plane angle— rad
radian .- . o o
degree .. . . ——
minute e . o ———
sccond . . " —_—%
grade - “ " e
(6) Solid angle— s
steradian .- -

~
5l
-~
Mf‘:'””(' l'\‘x(:!:\,,‘l«‘l‘lx(y 1N g
.
, T e ]
7. Velocity.... 12, Momentum-— nd kg m/
- o oo
() Angulny velocity kilogram metro per 8 .
i ' et — r m¥/8
radian pep Second .. ! 13. Maoment of momen d per second. kg
degree Der secopg . i / .}.\'l ygram metre squarcd [
.. ols JOUE R
ovolution o o T e ¢ of inertio—
Tevolny; PET Minuge rpm oy revjmit 14, Moment ; f kg m?
Qlioy ber Second i revs (@) Dynamic— tro squarcd
. rp cilogram me
®) Lincay "“"K'ity l L‘(:'i)m('tric cm*
Metre 0, () Lreoti® o X . 4
.Lt““ PEE sty e m/a centimetre? . . "
kll(mum-o Per hony y:;;/h motrot ..
Rantica] gy " " " . dulus— cm?®
L2 y . Sond, mogu e
Y 15, ;Ser!wn' abed N .. w?
natt()n;;l) per centimetre ¢ ) . .
huur 0 iﬂt(*l‘natiunul notre cubed ..
knot. kn dyn
. . 16. Force— .. .
.. . N
8 , dyne . . .. ..
. ACCelemt[,m\ newton bl . . Js:lf
- . o
() Ang“hl!‘ 2eecleration 1/s2 Setheno . )
radi . rad/fs kilogram foroe
Wy pop second per second . o/ ! grding snoment— kgfm
R A
degree Per secand per second . “rev/s? 1. B am force metre kgt cm
) . (€ ST 3 . L .
eVolutigy, per second per secold kllog;m force centimetre .. he word < force’ is
. . itogr . ; s
I)) L”)Oa[' acceleration (g,n‘;'ss kl!()o § X ctica'l engmeermg: t :is design&bed as
/88 s Note.—In pra ding momen
Bl — f Gl = 1 em m/s ed and ben
r second . usually dropp ete.
fetro per socond I:ae gravity 8 kilogram metro,
; e to e SSUTE~— 2
() Aceelerstion d’.’t = 980.665 18. Stress and pressur metre .. .. N/m
= . . .
(Z; Staudard gravity gn newton per sql,)are m} .. . bar
cm/s® B bar (1 bar=10’ dyn/er metre kgf/m?
el “ square v
ung kilogram foree por ri square centi- kgffem?®
: e
9. M((ISS«.- /_lng kﬂogr&m f(}!'ce p
. 2
microgram o metre. er square milli-  kgf/mm
milligram N }fg kilogram  force p ‘
" o . metre. tre. tf/m?
gram q ic tonne force per square me . s .
q m . metric . ing, the word <force’ ig
kilogra e ¢ tical engineering, 2
i Note—In prac is designated as kg jom?, ete.
quintal SO 0 ily dropped and pressure is desig
: nne vt .- usuail] . . ot
meﬁm.c “; o . . 19. Dynamic viscosity . P
‘" metric ¢ poise (poise=dyn s{cm .) T
. : ic riscosity—
10, Density— " (M&SS) 20, Kinemati camontl N g S
\t¢; Lincar density [Tongth) kg/m stokes (Stol\es:‘ "
metre ‘ ) 21 Surface ension dyn/em
kilogram PeX 8s) 3 dyne per centimetre T ’
8
b) Density /(“M’Ti);} . glem 22. Work and energy —
( (Volu centimetre ’ g/ml org
bic . . 3 i
gram P ;?llilitfe - tte. . kg/m joule .
gram PeF ; cubie B¢ kilogram force metre
kilogral? B wfkg kilowatt hour
-pe gOlUm®™ .
gpocifc B per Kilogram 97
i1. p me{;!‘B P
cublo —
) 3/ ,
487-3—1

p—;
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23. Power
watt .
kik)w ‘e . .. 3(\ . . /
'am fores met o . K e
24 Tam re per Becozzd W .}7 ’ . .. o .. . T
mperatiure— . kgf m/s 7. Luminous S~
{a) Scale— lumen ‘
degrea kelvin 38. Il[um"naf ion L 24 . .. Im
degree celsing ’ .. 'K lux
(b)dlnterval“ e .. °Q let 3 o . . .o Ix
o i . . .a o
a g;{ree kelvin 39, Brightnesg— ' th’
egree celsius . .. . deg K fambert
ca)Q’u(‘lmuy of heat.-‘" de{g Q stith .. . ‘ . Tb
orie 40, Intens; . N h ?
. L) ‘ /, ;
k)lOC&}O : LY ) 4 “’f e Ium’[,n()u‘, 8 L
rie .. .. candel Quree =
cal cla
26. T o :
Heat flow ratp—_. .. kea) 4l Luminous efliciency N «d
tumen . o
per watt
.. . im/W

cafori
k-]l orie per gecond
1 OC&I()'rie v . . B
per houl’ * Cal/g 42- 1\’()“,’nd power 18?)3'
Ju—

i keal'h decibel .,
h a . .. 4B

13, 8o
- Nound pressure leye(—

calem?2 decibel , , .

k cal/m2

f

ki .
tlocalorie per Square metre h
. our ,, ;
- .rmal conductivity.—
1€ per second centj
entimetre de
gres C

TABLE 3,

cal/s om degC
keal/hm deg

Symro
LS AN
D ABBREVIATIONS FOR PRACTICAL ELECTRIC AD

29, 1,
- Lhermal cond
urlance— QUANTITIES AND UNITS.

calorie per g
quare centi
y ldegme‘ C nbimetre second caljem? 5 | Quantity, ) Abbrevia:
i gcalone per square P m*s deg Symbot. Practi-  tion @
\ egree G, metre hoyr kcai ‘m? cal unit. pma?tcal
oorific vabe— ¢ttt W (2) ; u;;
e or » ~ .
Calorieppe rgram Ele(:tro-m<)tive Force by W v
31 gram . Jig Resistance . . 1 volt
- Specific heat— o callg Cutrent .. .. ? obm e
joule per gram degroe G Quantity . {2 ampere A
calotie . C ; o coulomb C
32 PoT gram degree C © g deg C ppacitance ... ¢ farad F
2. Fuel comsumption .. callg d nductance ., . L
(Volure WO Energy honry 0
. L S~ . . w .
litre per kilom (Length) Power joule J
etre e .o .. P
33, Fuel consummii .. ) NOTE.—( L. watt W
tion (] Ykm (i) Abbreviations sh . .

? (gflgi}f?__ stop; e.g., ?"o:ug;?&,::’ ritten without full,
kilometre per litro oheme) and not ‘em.’, stre, Write o0t
c. . l ¢ 3
34, Frequency.— .. km/) (i) D(;)ls;);l axg;l bs after abbreviation to signify’
hertz .. , 10 kg’ . rr;w.oi'g' lg)rkm kilograms, write

.. .. ‘ gs’.
35. Magnetic ﬂux v Hz (iii} Do not begi

e ' egin an ati . ,
webber letter ungless t,haabgrevmft“{“ with a capital
.e . . " abbreviation oy th fix
. . .t . Wh l\i"rat ecapl:tal Iegter: e.g., for ki(:og:aem
1 ¢ > a i » ]
g’ and not ‘Kg’ and for mega-

43
watt, write ‘MW’ and not «mWw*

NEWS FROM ABROAD

re ) 1
A € l(l A1) P

13 C‘ .
il enoy

LRSI T

O y =~ ers nl. ;

e?@l‘ate Most of {}})]d“? design, construct and

]/'Glyday life, e facititioy ll%;‘(l iﬁ (oul'

Nt ey 1 OSpecndhy R

a!numt“h' (Y‘\'ll j.hm; l-\ Im our lp-bml o~

heverything gincers are mixed up in

(," v v .
il Engineers.

L1

0 Ay fife hav

N ENEINeee and 1ave had to rely a great deal
heers, 1 ‘ ] and they were mainly civil engi-
Wholesoy lave grown to have a most
l”‘ofoési““ vespect for the Civil Engincering
Shoﬁlul lon, and it seems to me to be one which
) ‘1_,( wld a lot of attraction to young men
Dicking their future course in life. I recom-

tuend it highly.

o 1t (addressing

« And while you ave doip
tudents present)

Lol [ to Civil engineering
pot into polities, too.

« T have found that experienced engineers
have acquired an wansual  know  how in
matters of business and finapee. It seams to
me the combination ot engineering and 1its
velated  business aspects  on all projects,
especially large ones, offers most challenging

and interesting opportt juties.

con recognized as 2

ing has not b
e of the others, bhut

“ Enginees
; as some

profession as long : ,
it is my opinion that without question it

should be ranked with the highest. Tt scems
to me the man who invented the wheel should
hiave heen called a professu,onai. At any rate

engineering has been recognized as & profes-
sion for well over h should give

100 years, whic
it sufficient venerability even if snch were
teeded.

“Yours 18 & profession calling  for the
application of the lighest grade of moral as
T . " . ; Ny e
well as technical qualificaflons, "The necessity

of meeting the striet tee

467-3—11

hnieal, p]fao‘ti(-;d and

nents  of good engmeenéiﬁ
: : i€ T
justifies  your being _1’800}%1‘11-"50;(1_ aslifae that
professional. Yours is a walk mf intevest”
st recognize the torm * conilict of 18 ¢

most seriously.

moral  requirer

to me partl-
cularly eivil engineering, does a _lot {o equp
one to take an important place 1% all walks
of life. T find engineers as Leads of many 0
pur great industrial and commereial enter-
prises, and even of our hanks. The field of
u}mmggmont must be a field having great
attraction to those of you who might prefer
such positions to that of strict adherence to
the actual practice of engineering.

“ Kngineering, and it seents

“\" :
¢ Your profession not only has an honour-
able past but a most challenging future ”.

s. TRUMAN’S

__EXTRACT OF PRESIDENT HARRY
SOCIETY OF

SPEECH AT THE AMERICAN
CiViL ENGINEERS.

Feho of Malpasset Dam Collupse

In 1959, Malpasset Pam in  TFrance
collapsed. Tt was a hin earth dam, 197 feet
high., This collapse resulted in the complete
destrietion of several villages hesides killing

421 persons.

Tn this connection the French Government
Fngineer, Jacques Dargeon Wwas prosecuted
for involuntary howieide throngh negligenee.
He was acquitted. But an appeal preferved
by the Government is mot yet decided.

In the meanwhile the relatives of the victims

of the dam collapse have sned the other
persons connected with the construetion and

maintenanee of the Damn. Bellier, a partner
and supervised the

of the firm which designed
construction of the dam 18 accused of not
active part in the dam

having taken an
99
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project. Martin and Kaulman, Managers of
the firm which was engaged Tor taking aerial
and other photographs to choek the geological
and  other  foundation  doformations e
accused of taihire to perforn their dutics
property. Nourvit, who was the Goverpnent
Engineer incharge of the Dam when it
actually collapsed, s nccused of not laving
taken proper action on the report of the

S

e

its founds”

of the deformations in the dam and
tions,

hy  the French

The elanmed Jatives ©

Railways, private companies and e
the vietins aggregate to 40501 mithons yeal‘
expected that it would take more than {;Oug
or these eases to he finally scttled, tldam
seven years have alvendy passed sinee the

danmages

photographic company vwhich gave the defails  collapsed.

' i inister tu
The Hon'ble Chliftginaugurat

The Hon’ble information Mini

467-3—11A

A h A
'HE NEW (RRIGATION ER

ster who
Project

rning the le
jon of Gom

declared open
addressing the

ver to unvell the tablet signalling
ukhinadhi Project.

a Children's Park at the Gomukhinadhi
gathering.

101
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The Hon'ble Chief Mini
ini‘ter uniocking the C
anal Head Sluice at
the

functi :
netion of Gomukhinadhi Project. time of inaugural

The Hon' i | ' . ‘
ble Food Mln‘ister who presided, addressing the sath
naugural function of the Gomukhinagdar:i ePr-‘gg
ect

g on the occasion of tﬁe

102

NEWS ROUND UP

KSMIP.S chemes,

Iy N
si&é %%110 Citimate
Anieng amel faling o ovating a rvight
nient i i OF o Hordswor
p:ﬂh disty iy oy, tnl o ‘Humswm‘ﬂl
No, 236;'; ‘]::'f’ Was :llwn:l }lk ol ‘J,‘h"u('hil'aw
Julv jopa ood and Ay o D ao.
S('h(‘lm‘\. B at a eost hli.l(l}{lltll]‘(‘, dated 20th
P N g .‘r ‘ of Rxs. 4,7,4.00()‘_ The
ool a1 0] rated by Hon ble Mimster
ehannel il 1o *rll July 1965. The vight side
¢ exeention ((f( t.}qxteon tanl}-s envoute., By
of 2775 '\(-1”'0 'l» 1e above senemne an extent
tion yi(‘]Zlih; f:‘r]x‘ g(ll)c(lziggnm;f;hg; mlzdm- cultiva-
of miypaam s ional food production

f()l' ONG)

2. The proposal for formation of a new
tank across Godubaipallam in Ajjanahalli
village 1 Dharmapur taluk and district was
approved by (fovernment for Rs. 1,94000 in
GO, Mx No. 2070, Food and  Agriculture,

The scheie was

dated  28th October 1964.
Minister for Home,

inangnrated b Hon’ble
“mlgﬁltl {}ﬁl(:' l.(})rﬁ:'). The Collector of Dharma-
pu district presided over the fnnetion.

The flow in the stream (todubaipallam
Will he abstracted bY forming‘_uarthen hund
for 835 feet tong; & surplus wetr for a length
of 216 feet and a calinguwah for 124 feet long
will he constructed to the maximum

discharge
flood. A head sluice W

ill be constructed for
providing supply to the Jands.

. ) , 50
The tank after formation wﬂl.b_eneﬁt 12
acres and they will yield an addlt‘léon_al £00
Production to the tune of 53 tons of 1ce.

3. The scheme Formation of o ’;;ullﬁ
across Maddallapallam 11 Qjdhumanaha

village of Dharmapnii tatuk and (llst1'1§t
approved for Rs. 5,93,000 hy Gove]:n}nent mn
1 Agrienlture,

Al
(GhO. Ms. No. 3259, Food and < »
nangnratec

datod 26th November 1964, wit i rat
by the Honw'ble Minister for Home on H‘r}?e

July 1965 under the presidentship ot
Collector of Dharmapuri.

: n
Phe tank will have 1 2320 feet 1011% :igrltlle);
pund, 200 feet long calingulah and ©
shrcee.
An avea of 670 acres will he hrought under

Sl . " to
wot eultivation. An addl.tu.ma_l food }vmégte
the tunc of 328 tons of rvieg will be f?’pl .
when the scheme is bronght into heneficiat 5%

4. The work of ** Forming . new tank
near Sundarapandian village " Srivilliputhu
taluk, Ramanathapuramn distriet, upproved by
Government in (0. Ms. No. 2472, Food and
Agricuiture, dated 28th August 1964, at 2 cost
of Rs. 1,84,350 was inaugurated by Hon'ble
Minister for Home on 30th August 1963
Sri R. Kljlshnaswami Naidu, M.I.A,, Presi-
dent, Tamilnad Congress Committee preside
over the inaugural funetion. The len’g‘th of the
tank hund will be 6,900 feet and will impound
21.85 M.Cft. of water in the proposed tank.
Two sluices are proposed to irrigate a new
ayacut of 266 acres under the tank. The
anticipated additional food production from
tlie scheme will be 133 tons of rice.

5. Alandurarpati Anicut  Scheme.—The
ostimate for the work of constructing an
anicut across Alandnraipattu ox Peria Odai
in Vridhachalam taluk of South Areot district
was approved in G.O. Ms. No. 2788, Food and
Agrientture, dated 12th Aungust 1965, for
Rs. 3,60,000. The scheme was inaugurate
on 19th September 1965 by the Hon’ble
Minister for Home under the presidentship
of the Hon’ble Minister for Broadcasting.
The scheme contemplates construetion of an
anicut across Alanduraipattn drain oy Peria
Odai for a length of 100 feet, a head sluice on
the right flank of the anicut and excavation
of a leading channel from the anieut to the
Tholuduy head high Jevel chanmel helow drop
No. 18. The length of the leading channel is
9 miles 3 furlongs 110 feet. By the execution
of the scheme an extent of 1,462 acres of
existing ayacut will get stabilised supply and
a new ayacut of 360 acres will also be brought

103
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under ploug PR
ough, v

N . gh, vielding .

production of 360 ’mn\'b e ad

————

ditional fooq

6. Gomuk
‘ ki Reservor
o0 Vo) .\'('/ .
GOHtCIn : N v 1(,}",({‘__\! e wnl
560 Mgﬁteb construction of g ]tim scheme
» W ACTORY A : N L Ser i P
palayam "'l(ll.( 1‘()hh‘ (}_omuk) rIver in f{\’on. of
in Soutl itlage limits of Kallalus: achira-
uth Aveot district aKiriehn talylk
channel from # tand excavation of
length of 5 the reservoir runmip f'()' N
extont of r,)()(;mles 5 furlongs to iy ‘93 for a
dam i< " D, ’_0 acres. The total | 'Tigate an
aftl s 7,117 feet of whi ength of the
portion will he 6.900 which the earty 1'/ ,
feet will be of 1 35900 feet and the halay Cam
sanctioned. }nﬁsomy damn. The %ch',l( e 217
No. 33()9; Pll(l))}i(» \?V 8?\.()() lakhg i{l (?2’1)(‘ \_{*Ias
1962 ax ¢ Works, dated 1¢ O. M,
and tee ’ A 1Oth Deee
lakhs, A Ti(‘?}}111cally. sanctioned fOI'I]){( embey
has heen qen]:o‘g) ez‘:ﬂmat“ for Rs, 121 (?) Ig ?’170
The S e TOVernine t Tl AKhs
scher nt for :
1963 Th]e)ec}“’as taken up for eXeaD]{loml.
irrigation onlagngl was formerly f:hon m
11 NOVOH]})GF ]()651'; ‘]}led fOlm
YO0 by the

104
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B s

Hon T o
o'hle Chiof ar;
' el Mings .
“-,‘;nm“ hdee 1}1””'\";"7 Sri M, Bhaktavat:
Yaniial '\lip'-l,(" Chaivinanship ol e
TOWn apey (‘(sl."\""'_' For Vaad. I'he extent
(L965-66 ) i 440' rvigation during this year
colbpletion, 1y acres. The project is nearing
prodiction il 1Pt additionat fo0
- ¢ about 2500 fons.
P AN WOrk of g
ilh‘r(lx])]‘m‘:u village § ff”.“‘_“'.‘»i‘ A e tank net
hathapuvam dig i, rivilliputhue taluk, Rama
:;‘ f(l'()- Ms. No 'l-;;}'i”’l”‘“‘-'f‘1‘1 by Governwen
. .« . ., h hY * .
R(: (‘2‘891’111 Dooonﬂ);(),} ' (1.:"1 and x\g‘rwu!tul'l‘v
5. O8] A 1965 ot A (oS
Mini\',to;’o?n 65 at a cost ©
s b tor Home :
ST R, Ryjanaonl¢ on 23rd Felnuary 19
dent, Tanif. SWanm Naidg, M.LLA " Presic
Over the i nad Congross ('Un’lllliﬁ(m "n(‘%id’G
he inayon . oress O tee pres
the tank ln(:::ﬁ”:‘l,!” function.  The J}xngth 0
11)1 . \Vl 2 p AV‘ / ’ 1
fhormd 46,88 (1 he 10,500 fect and W!
‘nnk_ ’]v‘]l]v'(\(x \,h. . l)f.\'\'nt()rin f})(sl)]‘()]:)ose(
Sttee will he constrmeted

rigate |

A Q Now 9w

tank, 0 (':Ilt‘”,“('(lf of 277 aeres under the
duction froq, feipated additional food pro-

1 ﬂl Y Sehe 1
¢ scheme will he 138.5 tons-

\V'I,\' e Yy
S Mangiirated hy the Hon'hle

OUR OWN FORUM
« OUR OWN FORUM " from the
forum to our departmental
oblems and

al subjects

't is proposed to open a special feature
next issue of the journal in order to provide a
engineers to express their opinions on the various technical Pr
other administrative and accounting problems allied to technic

which they may come across in the course of their duties or elsewhere.

ntributions to the forum are to be in the form of short and erisp
essed to the Editor ¢ New Irri gation Era’, Madras and sent to
P.W.D., Gauging Division, Madras-5.

The co

letters addr

the Executive Engineer,
s of the New Irrigation Era may also express

Iness of the articles published in the journal,

nts in support of or contrary to the infor-

oM IMe:
he various articles, (3) their suggestions to im-

al, or (4) any other topic which may be of

In this forum the reade

(1) their opinion OB the usefu
(2) their observations and ¢
or opinions expressed in t
e usefulnessof the journ
terest to the Fngineers of the P.W.D.

uested to co

mation
prove th

general in
his feature interesting

The re Cers aréred -operate to make t

wnd useful.
EDITOR

New IRRIGATION Era.
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r the lining of canals in Parambikulam-Aliyar

in position fo :
Reinforcement placed in P Project.
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Lined canal in Parambikulam-Aliyar Project (Pongalur
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