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No. C/150. - Maoras Ratewar Coxraxy,
) Cuizr Exoixerx’s Osrice,
Maouas, 1Cth February 1896.

THE AGENT AND MANAGER.

Daas Sis,
STRINGTHRENING Or GIRDER BRIDGES.

1. Ia continoation of this Office letter, No, C/1281, dated 5th October 1893, I beg
to report more fully on the whole question in regard to the etrengthening of the Girder
Bridges oo the Madras Railway, with a view to placiog the facts clearly Lefore the Company’s
Consulting Eogineer ia London, and I request that you will be 8o good as to ssk the Board
to invite from Mr. Hayter an expression of his opinion as to the course which should VLe
adopted.

2. I dosire to explain that, ever since the opening of the line for traffic, steps Lave
been taken to secare for the several spansan improved type of girder in comgpliance with the
‘ indents periodically sent home, snd in more recent years coosiderable expenditure hss beea
incurred in substituting stronger girders on many bridges, both of large snd small spag, in
order to meet the heavier loads imposed on them. ‘T'he Government of India bave bow
prumulgated certain rules and regulations for strengthening girders far in excess of the limit
which has been bitherto recognized as sufficient, and as comjliance with these rules wi.l
involve & very large outlay, the subject requires very careful consideration, and the incidence
of the cost, whether debitable to Capital or Revenue, is a material factor which demands
special attention in the final disposal of the question. :

3. The documents accompanying this letter are: —

(1) Governmert of India letter with enclosure No. 1369, R. C,, dated 13l
December 1892. )

(2) Statement A, relating to girder bridges of from 9 ft. to 43} ft. span.

(3) Statement B, relating to bridges of 64 ft. span (girders continuous over
two openings).

(4) Technical section paper No. 44, Jon the effect of wind pressure on

(5) T~chaical section paper No. 44A,) bridges. )

(6) D.swings of heaviest Madras Railway Engine and Government of India
ype Engine. ’

(7) Elevation of Tungabbadra Bridge (fifty-eight 64 ft. spans).

4. Instatement A, column 1 gives the list of bridges apanned by the several typea
of girder for the same span ; in column 2 is given tlie sectional area at the centre of the
existing girder ; in column 3 is shewn the section required by the English Bourd of Trade rules
excluding wind pressure; in column 4, the sectional sarea demanded by the Government of
Indis rules including wind pressure conputed in accordance with Technical section papers
Nos. 44 snd 44A, aud in columa 4A takiog the beaviest Engine on the Madras Railway; in
columa 4B, the sectionalares calculated as detailed for column 4A, but taking the type Engine
suggested by the Government of India ; columns 6 and 9 shew the proposed method of carrying,

RV antll >~ increased aections entered in columus 4A nnd 4B respectively, and it will-bLe
- .. we difference between the figures in these two columns is considerable.
Ll e ' “' . . . : .
(‘, - 5. S) ~-uent B gives precisely the same particulars for all girders of 64 feet epan

continuous over, _Sapiogs, and as the sectional area at three points of the span has to be
considered in dealing with this class of girder, the figures in euch c8lomn will have to be
compared throughout the statement. It will be observed that in the case of girders of tLe



(4]
-

“'Turgabladis Bridge type (contract drawiog No. 3, dated 14th June 18G6,) duplicating the
existiog girders will scarcely furuish the desired increase of section entered in columns 4A
wud 4B8.

6. As the present condition of exciange largely influencos the cost of imported iron
work, it has been suggested by Mr. E. W. Stoney, when Officiating Clief Engineer, that
wany of the single small spans might be converted ioto arches, if the beadway be sufficicnt
to admit of this being done; but I fear that the number capable of this treatment is too
inciguificant to materially affect the estimated Gigares, slthough I recommend this course being
adopted wherever it be practicable. 1In regard to the larger bridges, of which the Tungs-
bhiadra Bridge (fifty-eight 64 feet span) may bo taken as s typical example, (cids drawing

attached), Mr. Stoney proposes the conversion of each of tho 22 land spaps into a donble’

30 feet arch, thus releasing & ccrresponding number of girders for duplicating those over vome
of the remaining spans. This scheme, however, involves the insertion of abutment piers st
every sixth arch, and the obstruction thus offered in both waterway and headway combined
appears to me undesirable “in a river subject to such high floods. The alteroative which
commends itself as preferable would bs the iotroduction of central piers for supporting the
existing girders over the 22 shallow land spans, sod substitating new and strooger girders for
tLe remaining 36 deep spaus, as it is presumed that duplicating the existing girders will not
ufford the desired remedy; but in this case there will be a serious loss in discarding the
present girders of the 36 deep spans, inasmuch us it is almost impossible to realice a fair
price for such iron material in this cosntry. ’

7. I would bere point out that in regard to the latest improved design of girders
sent out, viz., for the Cauvori, Rallavooka and Thootha Bridges (contract drawings No. 1,
dated 31st July 1880 snd 27th May 1891,) the sectional area scarcely complies with that
r'e(';'ixiréd by the Goveroment of Irdia standard (vide column 2 in statement B).

8. 1n\he girders also of the double system Whipple-Murphy type for 130 ft. and
149 ft. span adopted for the Ferok, Kallai, Penoer, Chittravati and Papaghni Bridges (contract
drawiogs No. 1,dated 29th May 1£83, 18th November 1883, and 29th Jaly 1887 respectively,)
tho computations made in this Office would appear to indicate that the cross girders in there
two types are slightly deficient in section if the Government of India standard is to be accepted,
althoogh they sre sufficient for carrying the heaviest engines at present on the Madras
Railway. .
9. That the grenter portion of the girder bridges on the line réquiro to be strength-
ened in order to efficiently carry the enhanced loads now imposed upon them is admitted,
but to what extent the sectionasl sres is to be increased is the question which presents itself
for solution. This maiuly rests on the treatment of wind pressure, the theoretical application
of which, as prescribed ia the Techanical Section Papers Nos. 44 and 44A, appears to be ques-
tivnable from a practical point of view; and the Consulting Enginecr for Railways to the
Madras Government bas urged that the calculation for wiud pressure should be mado in
accordance with the rules embodied in these Papers.

. ? 10. The estimated cost of strengthening the existing girders to conform to the
section calculated as necessary under the Government of Indis rules, taking the heaviest type
(K Aj class) of Engine on the Madras Railway is—

For bridges from 9 ft. to 50 ft. span, as per statemest A ... Re. 5,30,668
.For bLridges of 63 ft. span, as per statewent B e 17,50,656

Total Rupecs ... 22,51,524

-

sud the cost taking the Goverument of India type Engine—

For bridges from 9 ft. to 50 ft. span, as per statewent A ... Rs. 6,32,126
For bridges of G4 ft. span, as per statement B .« p» 188,322
‘e

Total Rapees ... 25,00,443

I

e @ Wos e tave em — T

3

The points therefore submitted for Mr. Hayter's consideration and decision sre, first, whether
tlfo outlsy represented by the bigher figure is imperative, snd secondly, whether the expen-
:ltt?;o er-nbodxed even in ﬂ.xe lcfv'er figure is absolutely necessary. If both these points be

ecidod 1n ‘tb.o negative, his opinion should be invited as to what extent the expenditore
should be limited, and to what corresponding extent the proposed strengthening should be
reduced. In any case the outlay on this work will bave to be spread over several years, 80 as
Dot to cause too excessive a burden on the Company’s revenue in each half year, as it is feared
tbat only & very small proportion of the charges will be debitable to Capital.

11.. In connection with this subject it is suggested thatin the event of it being decided
to send out any new girders of a stronger type, the advantages snd economy of steel, as com-
pared with iron, may be duly considered, as explained by Messrs. Dorman, Loog & Co., of
Middlcsborough, in the illustrated price list issued by that firm.

12. I desire to add that for all 6 ft. rail girder openings, snd a few isolated spans
of 20 ft. and 50 ft. in which the girders were found to be usdoubtedly overstrained, prompt
measures have been taken to strengthen them once for sll up to the Government of India
standard, and thus dispose of them finally.

13. In conclusion, I regret the delsy which has occurred in the submission of this.
report, but the preparation of stutements A and B occopied considerable time owing to the
collection of tho detail information and the extensive calculations which were neceseary for
their compilation.

1 remain,
Yours faithfully,

(Signed) HENRY C. WEST.
Chief Engineer,
Madras Raduay,
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