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Shoranur-Cochin Railway

" Ordered that thegreport of an inspection of the — by the Consnltmg Engmeer
f Mwa ys, Madras, be communicated to the Agent, Madras Railway, for information

'gnd gmda.noe and a copy of Proceedings forwarded to the Government of India.
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GOVERNMENT OF MADRAS.
o PUBLIC WORKS DEPARTMENT.
Railway.
Read again the following paper : —

.0, No. 335 Ry., dated 25th March 1899,

Memorandum of Balgatti Conference, dated 12th April 1899, and Consulting

« Engineer’s Note, dated 19th April 1899,

Read also the following paper: —

SHORANUR-COCHIN RAILWAY.

& “» InspEcrioN REPorT BY MR. Francis J. E. Serine, Consvrrine ENGINEER
e  FoR Rarwavs, Mapras.

i SR
I @\
& ,,\ 5 Leaving Madras on April 9th, I arrived on the 11th at the Cochin Residency at
\t; W, Bélgitti near Ernacolum, across the backwater from British Cochin Port. The next
o ¥ /\\/ two days were spent with the Resident and, at a Conference attended by that gentleman,
3. _*«,> the Diwun of Cochin and myself, arrangements were formulated in regard to the
~ i 7 provision of funds for the building of the railway and other essential preliminaries.
e l The proceedings of the Conference are recorded on a separate Note, They will reach

Government in due course. Meanwhile the chief features of the Durbar’s pr«-‘bpfmﬂl‘i
& are as follows :—

(a) The Shoranur-Cochin Railway to be a cheap metre gauge railway for slow

8. .
e ?b) The railway to be built entirely at the cost of the Cochin Durbar.
¢) The Maiiixn-as Railway Company to be asked to name terms for making and
& __ working it.
(d) It will be controlled, if the Government of India has no objection, entirely
s b{él;e Madras Government.
(¢) Government will be addressed by the Durbar in the Political Department

State.

2. A survey has been made under the orders of the Madras Railway Company,
and an estimate based on that survey is now under preparation. The permission of the
o Government of India has been received to the first thirty miles being gone on with.
On the present occasion I inspected as much of the alignment adopted by the Madras
Railway Company’s surveyors as I was able conveniently to get on to, namely, the
northern forty and the southern ten miles. The thirteen miles between Shelakudi
and Alwaye I did not inspect.

3. If I can convey an impression of the physical features of the country traversed,
it will be comparatively easy to indicate the general characteristies of the faults of the
very faulty survey. Hills running up to some thousands of feet in altitude lie more or
less along the coast but from 15 to 25 miles back from it. Spurs from these hills
run down and far out into the comparatively low coast belt. Between the hills and
the coast there is a remarkable series of lagoons, channels and backwaters, communicat-
ing in places with the sea over sand bars of more or less importance, and filled w_:th
water less or more salt according as the fresh water of the rivegs from the neighbouring
hills more or less prevails over the salt water flowing in from the sea. For miles at
a time these backwaters, parallel to the coast, are only a few hundred feet wide, but at

in regard to the question of land traversed by the Railway in Travancore[
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into ereat lakes. They are the highwa s of the country and
o8 1Y Se?;::%r:il‘lﬁtc.mt'(l)‘h%y are connected up at their north end with Tirur station
carry anﬁm(ir?aé Railway by a series of canals in a more or less inefficient state,
of \oe at, the season: and at the other end they extend far southwards into
el Although for many miles at a time these backwaters are only separated
rrmvancore.a by a barrier of sand like those fringing the Palikdt and Chilk4 lakes on
o i E? sty et they frequently pass for miles between banks of hard moorum and
the EaSt r19§js,b}17'ings me to the principal physical features of the part of the country
od by-the railway. It has everywhere a skeleton of le.Lt-erite_ and granitic gneiss,
traverseh lyi.ows between the laterite ribs are more or less filled in level, a feW feet
and theh i a, by the denudated debris of ages, so that the effect 1s exaetly as if one
4013 | e’fS eet,l jevel clay plain like that of the Ganges valley and covered it all over
!JOOk it 'erezular manner with split-sausage shaped ridges of_mqorum and laterite,
g o o 1r'sotl-‘ated like islands, sometimes long, complicated, winding or star-shaped,
pageuion trending away up to the east to join the hills. Whether a surveyor’s
and Someg;n:;zinot be Ocarried <0 as to avoid most of these ridges depends a good
an

plac

line c : : Jometimes they can be avoided with a little

and the lie of themm  Sometim : A |
deal .Ongt;hem:;zeofien it is possible to use them for the purpose of lifting the gradient
curving )

1 sive rice lands; but sometimes there is nothing for
out of the(;Ov;']-li)ﬁﬁlyant(}ln‘gﬁgﬁ“them where théy are thinnest because there is no
it but to P e them. These moorum and laterite split-sausages ”, as using a
S i mé; hor I may appropriately name them, are densely covered with groves
gulinary 15 a:gk mangov and other fruit and shade trees; and amongst the trees
of coeaontty Jt 1;0t in streets but in isolated homesteads, are the houses of the people.
scattered abo7 flich looks deserted except where the cultivators are swarming in the
The copntry W1 opulated, large tracts carrying over 1000 people to the square mile ;
fields, 18 d?nfe y'lel this is,seen until one penetrates amongst 'rhfa groves on the latex.-lte
but very little (;ain places where the hills, of which the laterite ridges are the low-lying
ridges. In cte Il‘nore than a mile or two away, notably in the morthern four or five
gpurs, are nol. e. the steering of a route through the rough ground 18 not'sueh an
miles of the dm't,is necessary to eurve continuously with a view to the avoidance, I
'::51 fe:tga;noflheavy work,vfor there is not much of that, but of unnecessary undula-

no

g rades. , 1 :
s 4111 Itkfoﬁe that the above description of the peculiar physical features of the

. : rstand the principal defects in the Madras Railway
country W;lu ol '(;‘fg igstuircll(:: to grasp 18 %)hat hlz)xd money been unlimited and had
Company %surv%‘;-tter grade been the limiting grade, a line might pretty ‘well be
o inc301 ‘{) It' across country anywhere, without anything very wonderful in banks
struck straig 1B t if banks and cuftings are to average less than 10 feet, and to seldom
or cut;lggs- : thuing to be greatly desired when it is understood that the object which
exceed 20—

: . 1l in view is to obtain a railway to his capital for the
His ngh“esihthi ]?i:]{:npe}i?:ctlv obvious that pretty steep grades must be used and
sum of 50 1 E;ell ’s ent on careful detailed survey. The chief fault of the survey is
o }s}z lings through a kind of country in which, if it were in England, an
its long stralgld be curving pretty well all the time. This means not only a great
Engineer wou i e O work, but, worse, dips in the grade which, with a little care
deal of hea}’); 9‘detour might well have been avoided. For instance in places one
and but ht;cte bank’ for aoquarter or half a mile where if the straight had been
finds 2 20-b  the surveyor and the line slewed a few yards to one §1de a 2-ft. bank
abandoned tX o might perfectly well have been got. It looks as if the surveyors
or 2-ft. cu’illnoﬂag ﬁntil they knocked up against something big enough tq stop them,
had followe 2 d off, but did not like to waste half a day’s work by going back a
and then t“'ngnd th,e best turn-off place. Then intersection points are conveniently
few chamns t;)l clean hills whence a view may be obtained, and the awkwardness of a
made on hig deepest part of cutting is ignored. And so on and so on. .
the Chief l'ngineer of the Madras Railway, who had nothing
was with me during the inspection ; needless to say he quite
\c0s its MUMErous faults, and how to correct them, as well as I do, and he will now
8

d to have them set right. I need only therefore deseribe a few of the most
f;;fgfl and characteristic of them here.

curve in the
55 Mr. Stoney,
to do with the survey,
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6. A class of error which oceurs very frequently is too low grading when a higher
formation would be economical as substituting cheap bank for expensive cutting. It is

not so much that cutting should be led to bank, for that is difficult to secure in a countr

where earthwork will be done for the most part with petty basket labour, but that the
minimum of cost is got when due regard is had to the fact that the rates for cuttings
are high and many of them are bottomed in rock, while the rate for bank is low.
There was an idea of minimizing the area of rice land to be taken up, but that can
perfectly well be provided for by arranging to promptly give back all land outside a
strip say 10 feet at each side of the slopes of all banks and cuttings: If land is
wanted for future repairs or diversions it can always be got in a Native State with the
minimum of red-tape. Amongst the numerous places where this office~fault, as distin-
guished from field-fault, has been committed I need only mention, as typical, the
following chainages 19-23, 59-5, 69-76, 79, 83-88, all on the first section.

7. The second type of fault is illustrated on the long 2 mile straight line between
chainage 6 and 17 of first section, Here for an actual net ascent of 38 feet in a length
of 9,000, there are dips of grade of 27 feet which I believe to be avoidable, neces-
sitating 1 in 80 where perhaps with a bit of curving one in 150 might be got or at
least 1in 100, The country here is on the flank of a series of moorum and rock
spurs from a high ridge, and it is perfectly adapted for the picking of the best line
with theaid of cross sections down the spurs and down the valleys.  Yetso far as I can
ascertain, no ‘such sections were ever made and a straight line was adopted in place of
five or six reverse 1,000 foot curves.

8. A notable instance of the class of fault just referred te is to be found at
chainage 62, where a 50-ft. cutting can apparently be easily avoided. Here too
there are no cross sections, while it is just such a place as demands that the line
through it should be déliberately located on the cross sections with the aid of drawing-
office curves. = A skilled surveyor may light upon the best line through such a place
on the first or second shot by ¢ following the flag”; but this casual method of work
has certainly not resulted, on this oeqasion, in the best line being found, or anything
like it.

9. Another instance is at Alwaye town, where, between the river erossing, chainage
710, and chainage 790, the line climbs to what seems to me to be a quite unnecessary
height of 20 feet,and at the same time not only goes away from the town, but makes 1t
necessary to put the railway station on a most inconvenient an_d unsuitable site.
The line ought apparently to curve sharp off to the west on crossing the bridge and
betwesn 710 and 790 to find its way through the low ground near the town so as if
possible to avoid rising altogether, and anyhow to rise as little as may be. On the line
so found a half mile of straight ought if possible to be found for the railway station,
in the low ground between the town and the ridge where the present line runs, and
as near the river as possible. Here again I must see evidence in the form of intelli-
gent cross sectioning that the surveyor has not merely followed the flag.

10. South of Alwaye, at chainages 830-890 and 900-1,000, the section can obvi-
ously be greatly improved by the use of eurving instead of the long straight lines that
have been adopted. In the former place a very little slewing will bring the line on
high and dry land in light bank or cutting instead of in high bank through paddy
fields. At the latter place, the best line must be laid down with office curves on the
plan when the latter has been covered with proper eross sections taken off the present
line as a base.

11. The next class of faults is where following the straight has led the alignment
either close past a ridge which with a little curving might'well have been availed of
to lighten the bank, or deep into an island, as it were, of moorum which might easily
have been circumvented by curving with a view to lighten work. Instances of such
places are numerous between Kurumali bridge -and Trichur station, near 44-46 and

3740 of section II, and 56-57 and 44 of section L. Mr. Stoney fully understands

what I mean and will doubtless pass the necessary orders.

12. The site of the station at the important town of Trichur has not been well
selected. Tt was necessary to bring it up to the Kokala navigable eanal which gives
access to all the backwaters.  But the whole alignment ought, apparently, to be kept
some 800 feet to the east, so as to be on the moorum instead of down in deep water

4
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. ve marked on the map a considerable area of grounfl which
. thg b fduyl’llal;g‘rve;:lcf and cross-sectioned soP as to show how .best the station may
oy til 80 };hat while avoiding important houses of the town, it may be well placgd
e ei;i 1 and, conveniently situated for business. There seems to be no use in
engmeerth% Sl,Iokala canal by a bridge. It can stop af the .ra'llway,' and be widened'
crosgnzg suitable basin so as to connect with the railway sidings, and the present
z:z;f gt:):ds shed must then be moved. Indeed it may well be utilized at the joint

the canal and railway. : .

whari ?:) ; An important and quasi-political matter is the anxiety of the Chief of Edapilly,

fief of Travancore, that the line should pass if possible entirely outside his estate
oo d of right through the middle of it. The Engineer was directed to enquire into
m?wab t he surveyed round to the south and east where the diversion would be of
oo 'I:re length instead of round to the north and west where the (_hverswn would
excesslntl be short. A traverse should now be run round the approximate boundary,
apptaﬁ‘e wey;t and north, of the Edapilly Chief’s estate. The survey should also show
:t?e faemily temples which the Chief desires should not be separated from his residence
by the railway line. On receipt of this information I shall be in a position to pass
orders as to the route to be adopted. ‘ ’ :

14. I am not satisfied that the questio.n of the site for the Cochin terminus (at
Ernacolum) bas been gone into with sufficient care. A detail survey qf the. \fvhol.e'
neizhbourh od is required showing the property likely to be affected if the llpe is
car?ied back of the jail and down to the face of the navxgab}e backwater south og thev
jail. It is obviously of the utmost importance that the railway should so terminate
as to suit the convenience of traffic on phe bu(':kwat'er,_ as well as that of Cochin trade
with which the future success of the railway is so intimately bound up.

ot everywhere along the line good granitic gneiss is to be found within
reaS(l]I;gi)I;\ gzzatuce. yThis has not been m ugh quarried heretofore, for laterite blocks
have usually been found quite good enough for the publie road bridges of the State.
1t will therefore probably be found necessary to go to Bellary and Hyderabad for
quarrymen accustomed to work it. At Bezwada this stone had been cut out with rows
of wedges at great expense, and but sparingly used in tex}l‘ples and important sgrmg
tures, until my gangs of Bellary Waddabs showed the Ielugus how to burn it off,
cheaply, and now the Godavari bridge piers are being built from the same quarries
as were used for that over the sztx_m. 'l‘hgre Is any qui_xnt}ty of good laterl‘te,
mixed of course with bad, and when picked with judgment it is quite good enough
for culverts. | )

16. There will be no great difficulty about the major bridges ; gea.rly e_verywhere
river channels and flood marks are very well deﬁned: I saw bor}ngs going on at
the.Alwaye river, and the man in charge was stopping the bormg oun getting to
the end of his piping instead of getting more pipiug and not aitupplng until he got
either to 60 feet in sand or to something else fit to found on Mr. Stoney passed order_s.

17. The excellent tiles, of the qua]}tyi well known as Mangalqre tiles, made in
factories all vver the country seem to indicate that very good bricks can be got in
any quantity. From what I hear, however, nobody in these .parts-knows how to

ake bricks cheaply, and no wonder when one sees what the rainfall is and how 1t is
glistributed throughout the seasons.

18. It is the intention of the Durbar to enter at once on extensive forest opera-,

. with a view to securing the necessary 150,000 sleepers within the next couple of
o There would appear to be lots of timber of the limited number of species |
i his part of India to be suitable for sleepers. The Durbar would also be
‘e to get out timber for all the structures for which it will be wanted. The Forest:
Zt;{:er: gan doubtless in due time receive a list from the railway men, but meanwhilel

trees might be cut, e.7., teak, irrul, ircwmbakam, mesua ferrea, &ec., and logs might}

e

be floated down to conveuient centres and properly seasoned. The Durbar would also'|

be well advised to get a stock of fuel for locomotive purposes. ‘The Locowotive,

Department of the Madras Railway could advise the forest officer about this, just ast!

the Engineer can advise him in regard to sleepers and timber for carpentry.

19. I understand that lime is everywhere plentiful, from the shells of the sea-
shore which form the universal source of lime for building along this coast.

)
\
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20. The Madras Railway Engineers would save a great deal of time by now
getting out English indents, especially for rails, for locomotives and for construction
rol;hn%-lsto%k. 'lll.‘here \ﬁllllbe no delay in sending indents home, as the money is all
available, but there wi fear, be some delay at home in supplying th So th
sooner indents go the better. O

21. T shall now indicate the relative importance which I attach to priority in
correcting the faults referred to in paragraphs 6 to 14. I shall refer to them by
paragraphs. Paragraph 6, do at once in the office. Paragraphs 7, 8, 9, 10 must
be corrected on the ground before I can consider it safe to make ;ve,r ti!e gections
referred to for construction, and I must approve of the work of the Surveyor. Para-
graphs 12 and 13, can be done while the surveys just referred to are being done.
The faults referred to in paragraph J1 may be corrected by the Engineers after
construction begins ; the alterations will be slight ones as a rule, and must be sedulously
looked out for and made before land is acquired or work begun at the faulty location.

22. There is usually in this Presidency a great deal of needless cutting down
of trees on railway land. Government has just passed an order that only such trees
are to be cut down and sold by the Civil officers as the Railway Engineers may point
out, e.g., all lying within a width of 40 feet on either side of centre line. Bat trees
in station grounds, and wherever they need not be eut, must be left standing not only
on account of the valuable shade and fruit they afford, especially in station grounds
but because the strip of land at either side to be ultimately sold back to the eulti:
vators will have lost less of its value if its trees have not been eradicated. The
Dewan of His Highness the Rajah of Cochin expressed his desire that a similar
policy should be adopted in the case of the Cochin Railway.

Orper—No. 496 Ry., dated 28th April 1899.

The promised communication from the Cochin Durbar will be awaited. The
Consulting Engincer’s report will be forwarded to the Agent, Madras Railway Com-
pany, for information and guidance. For the additional expense on survey aceount
which will be necessitated by the improvements now ordered — expenses likely to

be many times recouped in cost of construction—, provision will have to be made in

the project estimate by adding to actual survey outlay a sufficient sum under the
head ¢ Preliminary expenses.” A copy of these Proceedings will be forwarded for
the information of the Government of India, who will be separately addressed later on.

[Here enter No. 497 Ry., dated 28th April 1899.]

(True Extract.) %W % ‘%Vf

Political Department.

Ead. T. K. Yarayana Aiyangar.

i
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Shoranur-Cochin Railway

& i Ordered that the report of an inspection of the — by the Consulting Engineer
‘ for Railways, Madras, be communicated to the Agent, Madras Railway, for information
| \ and guidance and a copy of Proceedings forwarded to the Government of India.
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GOVERNMENT OF MADRAS.

PUBLIC WORKS DEPARTMENT.

Railway.
Read again the following paper : —
_ +G.0., No. 335 Ry., dated 25th March 1899,

x\d Memorandum of Balgatti Uonference,. dated 12th April 1899, and Consulting

Engineer’s Note, dated 19th April 1899,

Read also the following paper :—
SHORANUR-COCHIN RAILWAY.

InspectioN REporT BY MR. Francis J. E. Serine, Consviring Enxcineer
FOR RAILWAYS, MaADRAS.

Leaving Madras on April 9th, I arrived on the 11th at the Cochin Residency at
"Bslgétti near Ernacolum, across the backwater from British Cochin Port. The next
two days were spent with the Resident and, at a Conference attended by that gentleman
the Diwan of Cochin and myself, arrangements were formulated in regard to thie
provision of funds for the building of ‘the railway and other essential preliminaries.
The proceedings of the Conference are recorded on a separate Note. They will reach
Government in due course. Meanwhile the chief features of the Durbar’s proposals
are as follows :—

(a) The Sh(()iranur-Cochin Railway to be a'cheap metre gauge railway for slow
speeds.

(&) The 11)'ailway to be built entirely at the cost of the Cochin Durbar.

(¢) The Madras Railway Company to be asked to name terms for making and
working it.

(d) It will be controlled, if the Government of India has no objection, entirely
by the Madras Government.

(¢) Government will be addressed by the Durbar in the Political Department
in regard to the question of land traversed by the Railway in Travancore
State. |

2. A survey has been made under the orders of the Madras Railway Company
. and an estimate based on that survey is now under preparation. The permission of the
. Government of India has been received to the first thirty miles being gone on with.
( On the present occasion I inspected as much of the alignment adopted by the Madras
' Railway Company’s surveyors as I was able conveniently to get on to, namely, the-
northern forty and the southern ten miles. The thirteen miles between Shslakudi
. and Alwaye I did not inspect. :

8. If I can convey an impression of the physical features of the country traversed,

it will be comparatively easy to indicate the general characteristics of the faults of the
very faulty survey. Hills running up to some thousands of feet in altitude lie more or
less along the coast but from 15 to 25 miles back from it. Spurs from these hills
run down and far out into the comparatively low coast belt. Between the hills and
the coast there is a remarkable series of lagoons, channels and backwaters, communicat-
ing in places with the sea over sand bars of more or less importance, and filled with
water less or more salt according as the fresh water of the rivers from the neighhouring
hills more or less prevails over the salt water flowing in from the sea. For miles at

& time these backwaters, parallel to the coast, are only a few hundred feet wide, but at
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read out into great lakes. They are the highways of the country and
E};g;saghgnffnse traffic. Th%y are connected up at their north end W:ith Ti.rur station
of the Madras Kailway by a series of canals in a more or less inefficient state,
according to the season: and at the other end they extend far southwards into
fravancore. Although for many miles at a time these backw.fat’ers are \ogly’ separated
from the sea by a barrier of sand like those fn_ngmg the Palikdt and Chilkd lakes on
the East Coast, yet they frequently pass for miles between banks of hard moorum and
laterite. This brings me to the principal physical featureg of the part of the country
traversed by the railway. It has everywhere a skeleton of 1a!ter1te_ and granitic gneiss,
and the hollows between the laterite ri.bs are more or less filled in level, a fevs( feet
above the sea, by the denudated debris of ages, so that the effect is exactlx as 1f one
took a perfectly level clay plain like that of the Ganges valley and covered it all over
in a most irregular manner with split-sausage shaped mdges of_mo_orjum and laterite,
sometimes isolated like islands, sometimes long,.cpmplmat'ed, wmghng or star-shaped,
and sometimes trending away up to the east_to join the hills. .Whether a surveyor?s
line can or eannot be carried so as to a\'md_ most of these ndgvs. dopends a good
deal on the size and the lie of themn  Sometimes they can be :avp}ded with a h.ttle
curving ; more often it is possible to use them for the purpose of lifting the gradient
out of the low-lying and expensive rice lands ; but sometimes there is uot;hm.g for
it but to dash boldly through them where they are thinnest because there is 1o
circumventing them. These moorum and laterite *split-sausages”, as using ‘a
culinary metaphor I may appropriately name them, are densely covered with groveés
of cocaonut, jak, mango and other fruit and shade trees; and amongst the trees
scattered about, not in streets but in isolated homesteads, are the houses of the people.
The country which looks deserted except where the cultivators are swarming in the
fields, is densely populated, large tracts carrylng over 1000 people to the square mile ;
but very little of all this is seen until one penetrates amongst the groves on the later:lte
ridges. In certain places where the hills, of which the laterite ridges are the low-lying
gpurs, are not more than a mile or two away, notably in the northerq four or five
miles of the line, the steering of a route through the rough _ground i8 not_sueh an
easy feat, and it is necessary to curve continuously with a view to the avoidance, 1
will not say of heavy work, for there is not much of that, but of unnecessary undula-
tions in the grades.

4. T hope that the above deseription of the .peeuliar physical features of the
country will make 1t easy to understand the prineipal defects in the Madras Railway
Company’s survey. The first idea to grasp is that had money been unlimited and had
a 1 in 300 or flatter grade been the limiting grade, a line might pretty well" be
struck straight across country anywhere, without anything very wonderful in banks
or cuttings. But if banks and cuttings are to average less than 10 feet, and to seldom

exceed 25—a thing to be greatly desired when it is understood that the object which

His Highness the Rajah has in view is to obtain a railway to his capital for the
sum of 50 lakhs—, it is perfectly obvious that pretty steep _grades must be used and
that money is well spent on careful detailed survey. Tk_le ch.lef. fault of. the survey is
its long straight lines through a kind of country in whmh2 if it were in England, an
Engineer would be eurving pretty well all 'ghe time. This means not only a great
deal of heavy and useless work, but, worse, dips in the grade which, with a little care
and but little detour, might well have been avoided. For instance in places one
finds a 20-ft. bank for a quarter or half a mile where if the straight had been

~ abandoned by the surveyor and the line slewed a few yards to one side a 2-ft. bank

or 2-ft. cutting might perfectly well have heen got. It looks as if the surveyors
had followed a flag until they knocked up against something big enough to stop them,
and then turned off, buf did not like to waste half a day’s work by going back a.
fow chains to find the best turn-oft place. Then intersection points are conveniently
made on high clean hills whence a view may be obtained, and the awkwardness of a.
eurve in the deepest part of a eutting is ighored. And so on and so on.

5 Mr. Steney, the Chief I'ngineer of the Madras Railway, who had nothing.
to do with the survey, was with me during the inspection; needless to say he quite
gees its numerous faults, and how to correct them, as well as I do, and he will now
proceed to have them set right. I need only therefore deseribe a few of the most

typical and characteristic of them here.
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6. A class of error which oceurs very frequently is too low grading when a higher

formation would be economical as substituting cheap bank for expensive cutting. It is
not, so much that eutting should be led to bank, for that is difficult to secure in a country

where earthwork will be done for the most part with petty basket labour, but that the
minimum of cost is got when due regard is had to the fact that the rates for cuttings
are high and many of them are bottomed in rock, while the rate for bank is low.
There was an idea of minimizing the area of rice land to be taken up, but that ean

perfectly well be provided for by arranging to promptly give back all land outside a
strip say 10 feet at each side of the slopes of all banks and cuttings. If land is
wanted for future repairs or diversions it can always be got in a Native étate with the
minimuw of red-tape. Amongst the numerous places where this office-fault, as distin-
guished from field-fault, has been committed I need ouly mention, as tyzpical the
Eollowing chainages 1993, 50°5, 69-76, 79, 83-88, all on the first section. :
7. The second type of fault is illustrated on the long 2 mile straight L
chainage 6 and 17 of first section, Here for an actual ngt ascent of 33gf:e}:uil§ :ﬁ:‘;ﬁ

of 9,000, there are dips of grade of 27 feet which I believe to be ayoidable, neces- -

sitatine 1 in 80 where perhaps with a bit of curving one in 150 might be got
least Lin 100. The country here is on the flank of a series of mogmm agfd (;1;:12
spurs from a high ridge, and it is perfectly adapted for the picking of the best line

with theaid of cross sections down the spurs and down the valleys. Yetiso far as I can

ascertain, no such sections were ever made and a straight line was adopted in place of
five or six reverse 1,000 foot curves.

8. A notable instance of the elass of fault just referred te is to be found at
chainage 62, where a 50-ft. cutting ean apparently be easily avoided. Here too
there are no eross sections, while it is just such a place as demands that the line
through it should be deliberately located on the cross sections with the aid of drawing-
office curves. . A skilled surveyor may light upon the best line through such a place
on the first or second shot by ¢ following the flag ”’, but this casual method of work
has certainly not resulted, on this occasion, in the best line being found, or anything
like it.

9. Another instance is at Alwaye town, where, between the river erossing, chainage
710, and chainage 790, the line climbs to what seems to me to be a quite un,necessary
height. of 20 feet,and at the same time not only goes away from the town, but makes 1t
necessary to put the railway station on a most ineonvenient and unsuitable site
The line ought apparently to eurve sharp off to the west on crossing the bridge and
between 710 and 790 to find its way through the low ground near the town so as if
possible to ayoid rising altogether, and anyhow to rise aslittle as may be. On the line
oo found a half mile of straight ought if possible to be found for the railway station
in the low ground between the town and the ridge where the present line runs, an&
as near the river as possible. Here again I must see evidence in the form of intelli-
gent cross sectioning that the surveyor has not merely followed the flag.

10. South of Alwaye, at chainages 830890 and 900-1,000, the section can obvi-
ously be greatly improved by the use of curving instead of the long straight lines that
have been adopted. In the former place a very little slewing will bring the line on
high and dry land in light bank or cutting instead of in high bank through paddy
ficlds. At the latter place, the best line must be laid down with office eurves on the
plan when the latter has been covered with proper eross sections taken. off the present
line as a base.

11. The next class of faults is where following the straight has led the alignment
either close-past a ridge which with a little curving might well have been availed of
to lighten the bank, or deep into an island, as it were, of moorum which might easily
have been circumvented by curving with a view to lighten work. Instances of such
places are numerous between Kurumali bridge and Trichur station, near 44-46 and
37_40 of section 1T, and 56-57 and 44 of section [. Mr. Stoney fully understands
what T mean and will doubtless pass the necessary orders.

12. The site of the station at the important town of Trichur has not been well
solected. Tt was necessary to bring it up to the Kokala navigable canal which gives
access to all the backwaters. But the whole alignment ‘ought, apparently, to be kept
some 800 feet to the east, so as to be on the moorum ins of down in. deep water
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in the paddy land. I have marked on the map a considerable area of ground which
should be fully surveyed and cross-sectioned g0 as to show how best the station may
be located, so that, while avoiding important houses of the town, it may be well placed
engineeringly and conveniently situated for business. There seems to be no use in
crossing the Kokala canal by a bridge. It can stop at the railway, and be widened
out into a suitable basin so as to connect with the railway sidings, and the present
canal goods shed must then be moved. Indeed it may well be utilized at the joint
wharf of the canal and railway.

18. An importantand quasi-political matter is the anxiety of the Chief of Edapilly,
a fief of Travancore, that the line should pass if possible entirely outside his estate
instead of right through the middle of it. The Engineer was directed to enquire into
this, but he surveyed round to the south and east where the diversion would be of
excessive length, instead of round to the north and west where the diversion would
apparently be short. A traverse should now be run round the approximate boundary,
on the west and north, of the Edapilly Chief’s estate. The survey should also show
the family temples which the Chief desires should not be separated from his residence
by the railway line. On receipt of this information I shall be in a position to pass
orders as to the route to be adopted.

14. T am not satisfied that the question of the site for the Cochin terminus (at
Ernacolum) has been goue into with sufficient care. A detail survey of the whole
neizhbourh od 1s required showing the property likely to be affected if the line is
carried back of the jail and down to the face of the navigable backwater south of the
jail. It is obviously of the utmost importance that the railway should so terminate
as to suit the convenience of traffic on the buckwater, as well as that of Cochin trade
with which the future success of the railway is so intimately bound up.

15. Almost everywhere along the line good granitic gneiss is to be found within
reasonable distance. This has not been much quarried heretofore, for laterite blocks
have usually been found quite good enough for the public road bridges of the State.
1t will therefore probably be found necessary to go to Bellary and Hyderabad for
quarrymen accustomed to work it. At Bezwada this stone bad been cut out with rows
of wedges at great expense, and but sparingly used in temples and important strue- .
tures, until my gangs of Bellary Waddahs showed the Telugus how to burn it off
cheaply, and now the Godavari bridge piers are being built from the same quarries
as were used for that over the Kistna. There is any quantity of good laterite,
mixed of course with bad, and when picked with judgment it is quite good enough
for culverts.

16. There will be no great difficulty about the major bridges ; nearly everywhere
river channels and flood marks are very well defined. I saw borings going on at
the Alwaye viver, and the man in charge was stopping the boring on getting to
the end of his piping instead of getling more pipiug and not stopping until be got
either to 60 feet in sand or to something else fit to found on Mr. Stoney passed orders.

17. The excellent tiles, of the quality well known as Mangalore tiles, made in
factories all over the country seem to indicate that very good bricks can be got in
any quantity. From what T hear, however, nobody in these parts knows how to
make bricks cheaply, and no wonder when one secs what the rainfall is and how 1t is
distributed throughout the seasons.

18. Tt is the intention of the Durbar to enter at once on extensive forest opera-
tions with a view to sccuring the necessary 150,000 sleepers within the next couple of
ears. 'There would appear to be lots of timber of the limited number of species
Known in this part of India to be suitable for sleepers. The Durbar would also be
wise to get out timber for all the structures for which it will be wanted. The Forest
officers can doubtless in due time receive a list from the railway men, but meanwhile
trees might be cut, e.q., teak, irrul, irrumbakam, mesua ferrea, &c., and logs might
be floated down to convenient centres and properly seasoned. The Durbar would also
be well advised to get a atoek of fuel for locomotive purposes. The Locomotive
Department of the Madras Railway could advise the Forest officer about this, just as
the Engineer can advise him in regard to sleepers and timber for carpentry.

19. T understand that lime is everywhere plentiful, from the shells of the sea-
shore which form the universal source of lime for building along this coast.




& ‘20."'1:116_. Madras Railw Engineers would save 4 greqt 1 of t |
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21. I shall now indicate the rels
correcting the faults referreq to in para
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The promised oommun'iﬁion from the Cochin Durbar will pe awaited, The
Consulting Engincer’s report\will be forwarded to the e Railway Com.
any, forinforn’mtion( and guidance, For the a&ﬁtionﬂ’ eXDense ~ e

be many times recouped in cost of construction—, proyj 108" will have to e made in
the ro‘]eot estimate by adding to actual suryey outlay a sufficient sum under the
h’eaf * Prelimina €xpenses.” A copy of these Proceedings will be forwarded for
the information of the Government of India, who will be Separately addressed later vk, -

- Which will be necessitated by the improvements now. ordere Py b uk.,,{:_ &

(Here enter No, 497 Ry., dated 28th April 1899,)
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