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29t APRIL 189.0; No. 577 R., PusLic Worxs.
J GOVERNMENT OF MADRAS.
PUBLIC WORKS DEPARTMENT.
: . Railway. . .

Read again the following paper :—
G.0., dated 12th March 1890, No. 353 R., Public Works.

From the Consulting Engineer for Railways, dated Madras, 8th March 1890,'

No. 166, :

From the Agent, South Indian Railway, to the Con;ulting Engineer for Railways,
i dated Trichinopoly, 18th February 1890, No. 254.

" T'forward, for the orders of Government, the following copy of a report whigh I
have feceived from the Chief Engineer :— _

, % When the Director-General of Railways was at Trichinopoly in November last, I discus-
ed with him the question of the discharges to be allowed for small drainage areas not exceeding
miles, The result of that discussion was, I nunderstood, that both he and the Consulting Engi-
eer for Railways to the Madras Government concurzed in my view that Dickens’ formula for
uch areas gave results too small and agreed that for areas of one square mile and under a rain-
fall of 3 inches per hour should be provided, and that for areas above that up to 5 miles the
diseharge should be fixed at a proportionate between the result so obtained for one mile and that

. obtained by Dickens’ area at 5 miles. g :
s T have since been working on these lines, and shall be glad to have a formal record of the

. approval of Government to the basis then agreed to.

“ The curve which acecompanied thg Consulting Engineer to Government of India note
(dated 6th January 1890) on the Villupuram-Guntakal line was a tentative one only and has
not beeh worked to. I attach a copy of orders I have issued to the staff with reference to this
subject and shall be glad of an early answer to this reference,” ]

2. A copy of the Cireular order (No. V.G. 1681, dated 29th ultimo) above
referred to accompanies this letter. .

ENCLOSURFE.
Uireular No. V.G. 1681.

The following are the general princiles upon which the allowances of bridges and culverts
for waterways north of Pakal are to be estimated, : : .

1. For drainage areas of 1 square mile and under; 3 inches of rainfall per hour upon the
area drained are to be provided for. .~ This gives a discharge of 1,936 cubic feet per second from
an area of 1 square mile. ' '

2. For drainage areas exceeding 1 and up to 5 square miles, the discharges to be caleulated
proportionately between 1,936 cubic feet per second and 2,789 cubic feet per second, the discharge
from 1 and 5 square miles, respectively. The discharge of 2,759 cubic feet per second at 5 square
miles is that obtained by the use of Colonel Dickens’ formula D = 825 M § where— .

D = Discharge.
# M — Drainage area in square miles.
825 = Coefficient.

Ezample.—The discharge for an area of 4 square miles would under the foregoing method of
caleilation be 2,563 cubic feet per second or the mean between the discharges at 1 and 5 square
miles, respectively. .

8. For drainage areas a'bovga 5 square miles, Colonel Dickens’ formula (D = 825 M %) is%o
be taken. :

All formulee are more or less empirical, but having assumed the basis of rainfall, the elements

. to be further degided either from a knowledge of the necessary data or by estimation and

ymparison with' other known and similar drainage areas are the velocity and the extent to
ich the water may be safely headed up. - 1
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4. For this information and an intelligent application of formula, the Chief Engineer must
in the main look to the officers oo the ground who in judging of the extent and nature of water-
way required should bear in mind that the formula adopted 1s intended to provide for the maxi-
mum discharge possible from any are, that the character of the catchment will theg_efman;:
much affect the question of the quantity to b discharged, forin absorbent und;the;:e mslwq. y
the possibility of the maximum rainfall ocourrin when tanks are full and t o ground is saturated o
and when consequently the discharge will be the same, or nearly so, as off a rocky

the principal difference being that the m ' uently dischar
latter. ‘ : BARe '
5. With reference fo velocities which will vary with the inclination of the
bed of the stream and the-depth of water flo ing over it, attention 18 dx;'eoted to the
table of the ascertained effects of different velocities :— BRI T8 BT TR

¥
i

The safe mean velocities are— |
Soft clay and sand, 1 foot per secon
, 3 feet per secongd. o
Soft rock, 6 - . _
Rock, from 9 feet per second w_md\tng to hardness, g
By this is meant that the above velocities are such as just do not cause scour.

6. The waterway allowed in drainage works estimated for at head—q}x

a'gtbrg“iseﬁar as
practicable caleulated on the foregoing formula and considerations, and it is requeste that

Engineers in making their own proposdls or in suggesting alterations in those of others in
head-quarters will give fully in detail the reasons and data necessary to justify ﬁﬁéir A
and suggestions in either case. . !
TRICHINOPOLY, : .|
29th January 1890. |
17HE
No. V.6 .
True copy forwarded to ! ; Executive Engineer,
Distriet No. for information and guidance, and is requested to acknowledge rmxptf i
: - I ? (Signed) ~ H.M.STENT, -
31st January 1890, "7 " for Chief Engin

Submitted to Government. | 3 Sk j :

9. The Agent’s letter and enclbsur? must go to the Government of India for its.

orders. 1 It W1 St A

3. Like the Chief Engineer I understood the Director-General of Railways to

approve of the provision suggested by the Chief Engineer for areas under one square

- mile. . ; k53]
4. 1f any change of principle is desired, ordSrs should be wired by the Govern- |

ment of India. s higreiad i

5. The principle I understood to have been followed on the South Indian Rail-

way prior to the Director-General’s inspection i8

,No. 360, dated 23rd September 1889. . : .

6. The papers embodied in Proceedings of Government, No. 117 R., dated 21st
January 1890, were submitted in order to obtain the confirmation of the Government
of India to the principle till then followed. ] k] RER

. — -

Order—dated 12th March 1890, No. 35$ R., Public Works.
Ordered to be forwarded for the orders of the Government of India. |
.

(Here enter No. 354 B., dated 12th March 1800,)
(True Ext;:act.) X

(Signed) ~ C.J. SMITH, Colonel, R.E.,
ik Joint Secy. to Goft., P.)

that described in my endorsement
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