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GOVEENMENT OF MADRAS.

PUBLIC WORKS DEPARTMENT.

23rd April 1881, No. 1,051 W.

Buildings and Roads.
Military Works.

Read the following paper :—

No. 65.  From Major H. M. VIBART, R.E., Superintendent of Works, Presidency,

to the Chief Engineer, Public Works De ent, dated Chepauk, 11th
April 1881, No, 149, g

W reference to G.0O., No. 2,476-A W., dated 27th October 1880, I have the
honor to forward copies of three statements submitted by the Assistant Engineer,
Bangalore, furnishing information regarding (1) discharges, &c., in the mains of the
Ulsoor water works, (2) percentage of rainfall stored to that received on the cateh-
ment basin, and (3) evaporation. '

2. No caleulations have been made regarding the discharges through the pipes
and loss of head due to bends in the Seven Wells water works. From experiments

which have been made the actual discharge through these pipes has been Wﬁﬁm@d
to be exaétly half the theoretical or estimated discharge. e
;
A. ‘

Caleulations of Discharges in the Ulsoor Water Works Bystem.

Preliminaries, data, and formula used.
R = discharge in cubic feet per second.
d = diameter of pipe in feet.
H = head in feet for a length of 100 feet.
8 = hydraulic gradient.
C = Co-efficients.

R =0 x 3027 /\/ﬁa PR R S G
H=-1 x 068% ST e e

Q
R

Tables VIIL, parts I and 8, and XII, part 3, from Jackson’s Hydraulic Manual—

C = for 10-inch pipe 104, O* = 108"
L ' 56 ‘99 =z D8
- 3 8 b1} » 95 — 90
e (S » 91 = ‘82
. i G " * .85 - .72
= » 4 » » ‘Gl = 437
= . somaller 5 S0 ~

The main A B C D consists of—

1,797 feet of 10-inch piping.

20 ol
1,377 % Of 8 3 "
1,1b4 »” L‘i 7 3 »”

’ ! 77 feet
and discharges into the Agram reservoir at D by an over-hanging I&et ot B ; a branch of 6,477

of 6-inch piping discharges into the Infantry Barrack cistern at
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Hence true heads on each portion of the main will be—
on 10 inch pipes 268 X 125 = 3-49

s s 198 % 1925 = 249
8 o e 762 x 195 = 944
7 » w1398 x 1925 = 17-52
3294

. n=lxd 5294 _ B ey
v 2638

= 1'11 cubic feet per second.
= 41425 gallons per minute.
Also the relative heads along the main above datum will be as follow :—

at stand pipe 92:10
B 349 = 88461
b 249 — 8612
¢ 944 = 7668
D 1752 = 5916

IT.—Buppose valves opened so that the cisterns at D and H are being filled umultm-
ouslyThe head available to discharge through the branch B H being 8861 at B, the fall in the
branch is 88:61—7815=10'48. The total length of the branch being 6,477 feet, the
velocity

10-48
=5 026
b_ﬁo'\/‘m?xb 0 x
R =13feetper1-ueh Seconrd

M — 19 B0784) + Seif 844 + Bei’ 90 + Sei’)
' 134
169(98+ 98 + 1 + -32)

134
= 041
. Working head = 10'48 — 04 = 1044
1044
* R = 6939 on&}
= 6939 + 04 + -84
= 023 C. ft. per second.
= 8625 galls. per minute.
This leaves 414:25—86:25 = 328 gallons per minute tmu along the main to D, which

t;annot run full unless 86-25 4 41425 = 501 5 gallons were delivered at B, The 10 mohplpmg
under the existing conditions cannot do this.

111.—8un Kse the outlet to D closed so that pumping is carried on through the bmnchm to
the cisterns at H K and T. M N,

The discharge thmug the 6 inch branch is the same as before. The relative head at ﬁl::e
commencement and end ~f the 8 inch pipe being 8612 and 76'68 re;gemvet{ the head in the
main at C, 850 feet fre 1 the 8 inch ipe commencement will be 80 e loss of head on
the bmneh OK = 80.)—-5378"= ]2:636

There are two vertical bends of 90° and one horizontal bend of 116° or 90° 4+ 26’ to
account for.

b=504/238 s b0 A 0ia2

= 50 X 114 = 57 ft. per 4-inch= =
' b = (6-7* (Sin? 90 + Sin® 26 4.2 Bin’ 9())
e g SR '
==X 32 49 (3 4+ 19) =
13"{ — 0 17 Iout
.+ Working head = 26:56 —'77 = 2570
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.. total loss due to bends between O and L is ‘0109 foot, a loss so small that it may pmhm“? o
r be neglected. ‘

Teking the small branch from L to the female hospxtal cisterns.
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= 435 galls. per minute.

me L the 2 inch pipe carries the water to M, where a 14 inch branch conveys it w the B,oyal‘
A.mlleu'y hospital eistern.

Length of branch = 65
» of LM = 380

P B SR TS (e

Total = 445 on which the loss of head is 6723 — 64 89 = 2:34
234 x 65 :
"« loss on the branch may be taken at ~ — 3|_0 T 4

o R =61 x 36:27 x/-_x 128

[ = 61 x 3927 x 00037 g Al o
= 009 C. ft, per second 3 .
= 3'375 galls. per minute.

From M the branch may be taken as 545 of 2 inch nnd 64 foet 1} inch pipes with ”'I to;g -~J’é’ s ﬂ ;‘ (&

loss of head of 6529 — 6288 — 2:41. Assuming a discharge of ‘2 cubic foot peu‘
. comparative heads are— !

545 x 2016 = ‘37 = 2964
64 x 3825 = 37 = 5752 » e

8716 g wifior |

== =3 % 061 ‘ e
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0102 C. ft. per second '

== 3'825 galls. per minute

or total — 4-35 4 3-375 4 3:825
. = 1155 galls.
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, The amount caleulated as being delivered st I, was 15 ga.llona per minute, while the tol i
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baths, stand cocks, and servme pipes of the barracks into h or all of which the discharge
ma.y flowing as well as into the cisterns, i

-l

}

7o recapitulate.

A ,.&‘.\3;‘(4
Discharge through main direct to D = 414-25 galls. per i-iu& L
Do.g‘e thmug:h branch BH = 8625 galls. per 1 oot s
DO- K do, and to D = 32800 B »
Do.  through BH = 8625 "
Do. do. CK = 11437 3 3
Do. do, CODL= 1500 e
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