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I1 SPECTION REPORT—NILGIRI RAILWAY,

I made this inspection on the 14th and 15th May accompanied by the Engineer-
in-Chicf and the officers in charge of the different divisions.

General.—Since the date of the last inspection.in May 1894, the very limited sum
of two lakhs of rupces hLas been allotted for expenditure onm works by the official
liquidater.  Withsuch a small sum no great progress on works requiring a considerable
expenditure can be expected. The Engineer-in-Chief has devoted the funds at his
disposul mainly to such works as hcadings of tunnels and foundations of bridges and
retaining walls, which, while requiring a less sum of money than big cuttings and.
embankments, take a long time to execute and require very careful supervision. Works
which only nceded a small expenditure to complete them have also been finished off.
From a purely engineering point of view the dearth of funds has not been an unmixed
evil since it has atforded opportunities to the Engineer-in-Chief and his staff to study
the alignment and works in great detail, and many improvements and economies have
been devised which would probably have been lost sight of in the ordinary course of
construction.

The circumstances under which this railway has been and is being constructed
are exceptional and it will be convenient, I think, to deal with it in five sections as
under—

. MILES.
(1} Coonoor to Rurnymede e 3
(?) Runnymede to Hill Grove ... vee see ces - 3
(3) 1Iill Grove to Adderley s 3

(4) Adderley to Kullar © e s e .. e em 3
(5) Kullar to Méttupslaiyam ... e een 43

in order that a better idea may be given of the amount of work done and of that remain-
ing, as well as the proballe time required to complete the line,
The following remarks apply to the line generally,

2. Eurthwork—Wherever possible, the line has been carried in cutting except on
the flat portion between Kullar and Méttupdlaiyam. For a rack railway it is essential
that the rails should be everywhere at their correct level, and this condition of things
is difficult to secure in embankments, the soil being very difficult to consolidate, and
where the slope of the ground is considerable it is almost impossible to make a secure
and stable bank. The cuttings, with the exception of a few heavy slips which are
mentioned in the report on the different sections, have stood pretty well and will not
give any unusual trouble to maintain,

8. Rcvetment walls—have been avoided as much as possible, but on such sidea
long ground they are of necessity pretty numerous. The foundations which are
taken down well into the solid consist of face walls of masonry in'lime with a core
composed of large boulders set in concrete ; the superstructure is usually dry rubble.
The following table shows the progress ;= :

Total e«timated

Not comm
number, ot enced.

Finished. In progress.

45 16 10 19
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4. Minor bridges.—A large proportion of the revetment walls being at the heads
of gorges, the culvert forms part of the wall. Omitting those which are combined

- with retaining walls, the projected number of minor bridgesis 113, and progress has

been as follows :—

Total estimated s .
pumber. Finished. In progress, Not commenced.
113 60 l Nil. \ 63
’

5. Mqjor bridges.—In order to utilize the money at command to the best advantage,

the policy has been to get all bridges founded, leaving the superstructure till afterwards. - ‘

The foundation being the most troublesome part of the work and
_the longest time, the progress has been much better in fact than it appears : stone is
abundant and of good quality and it will tuke but a short time to complete ti]e super-
structure. The masonry is of excellent quality. Precautions will have to be take£ in
the case of high piers on the 12 ver cent. grade to provide against the horizontal thrust
due to the train travelling up the rack. The Engineer-in-Chief Proposes to increase
the resistance of the pier to overturning by building in rails into the masonr The
girders will rest on cast-iron bed plates with their top surface parallel to the ' rade
and will be securcly anchored to the lower pier or abutment, and will be Jeft f{i ’ t
slide on the upper. The progress has been as under :— ee to

that which takes

Spans, Height of abutments.| Height of piers.
Name. - Chainage.
Number.| Length.| Total. |Exocuted.| Total. | Executed. Romarks.
, (1)36° 25’
1. Kaitern .. .. 8 ¢ el K| T | s 1
. 3 4'
2. Holisul .. .. 120 1 ol T35 comp” | o
1 N. 16’ . N "
3. Runnymede . 135 { 1 lgg S 18 Do 12 }(1)20, 12
4. Coonoor ,. .e 150 1 60 { }é g(i: C‘)D“(‘,P' . T 'C‘mpleted_
. . o . | © aw . ’ Ul
5. . . 188 1 60 { %‘_ 3'9’. i”g .
6. Ben Hope .- 223 1 o |{ % 20 A I :
7. 277 1 60 |{ N1z | Comp. . .
. Aol | el EEl Twl o] oo
9. 303 1| - e { 1‘; 2251' :: ve .
10. . 324 2 oo || % 82 5} mae 8
. . 1 80 N. & Nil,
. Ces . 3 ! g
11. Burliar » 70 { 1 60 { Nb el il }(1)45 Comp.
. . 120 . (1)58° ' | A
12. 406 3 60 { S, 18 . @38 | - .. 18 ;’i‘;iﬂlllzl:fs and one
13, . 440 1 6o { %i| N o . commenced.
1?. 45" Nil .. .e Not begun.
- 26 . . Pier founded ; abut~
14. . 466 1 60 ment  found in
Sov | x .. . NEI°§,’;§’,;
16. . 470 2 o0} Ba| o Joee|
16. . 474 1 60 { Né 22; g', . { One abutment found.-
) N: ‘28’ 3 “6" ., ed, execution of the
17. . 625 8 60 { 8. 20’ e 5';, g' other in progress.
2 60 [{ N.o2 16° | (136" 22’
18. .- ssi{ 3| % { s av 1y || (2e8 »
10. Eallar .. .. 665 3 oo |{ &5 1671 (148 e
- : N A ISR LS O 20’
- N. 25 om .
20. o| o sss 1 oo |{ 53| “pep .
sL. .- 608 1 o 52| Do : Completed
N. 2% N *
9. .. 620 2 40 { piget bz | conp. ‘I
2 ' .32 (1130 Do. Comploted girdersin ~
23. Bhavanu .o 878 { 2 lgg { N; ?g e (242 | Deo. r porition,
’ : (8)26' | Do J]

Nreae 1 - _ '
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6. Tunnels.—There are nine tunnels on the line, but they are mostly short, the
longest being 817 feet. They are all in progress except those of which the headings
are through. The following table shows the progress in each :—

. Length in| Feet of headin ‘Widening com- Probable linin .
Number, Ghainage. [ "' §et. driven. g pleted in feet. required. g Remarks.

1 176 317 Complete. 100 About 100 Work stopped.
2 221 203 1653° 50 Nid. Do.
3 236 76 75 Commenced. Nil, In progresa.
4 288 100 About to start. . Nil. ..
5 294 120 100 Nl Nl In progress.
6 372 288 112 Nil, Nil. Do.
7 477 151 Complete. 30 50 Do.
8 486 279 229 Nil, 100 Do.
9 506 60 25 il Nil. Do.

7. Ballast.;ln consequence of the steep gradient it has been decided to build

" ballast walls throughout the ghit: thereis a tendency particularly on the lower por-

tion to use stones of too small a size for this work: it is essential that only large
stones should be used, the interstices only being packed with small. The space between
ballast wall and side of cutting should be everywhere paved with stones except on
hard rock. o,

The ballast is of good quality and consists of 6” of bottom ballast broken to
4" cube and 6" of top ballast broken to 13" cube.

8. Permanent-way.—The whole of the rails, rack and fastenings and points and
crossings are in stock, but 11} miles of wooden sicepers are still to be purchased.
The rails have now reached chain 621, er 53 miles fiom Méttupdlaiyam : the rack has
also been fixed in position from Kullar station, chain 645, up to chain 621, This work
has been very carefully executed ; on curves each rail is cut to the exact calculated
length and is brought to the proper curve by a rail-bending machine. At changes
of gradient vertical curves are introduced which give a very finished appearance and
will enable the pinion to ergage smoothly with the rack at changes of gradient.

9. Stations and buildings.—There are f(_)ur intermediate stations: Rurnnymede,
_Hill Grove, Adderley, and Kullar. Station sites are all levelled and gang-huts have
been built at each. At Iill Grove and Kullar the station houses are completed, and
that at Adderley is in progress. At Coonoor the station site is levelled and the goods
and passenger platforms aro complete, but no buildings have been begun as yet.

10. Plant und rolling-stock.—1he remarks in the previous report still apply
except that an engine has been borrowed from the South Indian Railway to work
trains out to Kullar.

SrerioN I.—CooNoor To RUNNYMEDE—3 MiLEs,

11. The section is nearly completed : the following works still remain :—

Earthwork cutling at chain 68.—Three-quarters finished ; but a slip has occurred
which will have to be cleared out, but is not, I think, likely to give serious trouble in
future. : \
Culting chain 94.—About seven-cighths finished ; here also a slip has occurred

to which the same remarks apply. ' _

Culling chains 98—102.—This has been commented on in a note by the Senior
Government Inspector in the last report. The cutting has_ been tak.en out to forma-
tion throughout ics length, but has been partially ﬁl]ed. up again by a .shp which e'xtet.:ds
far up the hill side and for a distance along the cutting of ﬁ.ve chains. The hill side
above the cutting is composed of boulders and clay resting on a rock bed, which
slopes at a very high angle and crops out at a great height above the cuttivg. The
detritus is permeated by springs and it would be practically impossible to dram it. Tt
has not been found possible to bring the line any further out and it is proposed to
meet the difficulty by building a heavy retaining wall carried well below formation

-and amply provided with deep holes and where necessary to cover in with arching.
This would have to be done in short lengths and will take time : with luck and dry
weather, perhaps eight months.
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SeerioNn V.—KrvLLak To METTUPALATYAM—42 Mirgs,

Completed. °

80. Photographs are attached of g few of the more important works taken in the

course of the inspection.

31. With regard to the important question of cost, the works having been
done by a contractor (the late Mr R, Woolley), 1t is impossible to say exactly what
the expenditure has been, but it may be taken roughly at from 18 to 20 lakhs of
rupees: the Lngineer-in-Chief estimates that 143 lakhs are still required to complete
the line, making the total cost from 321 to 344 lakhs: this sum approximates very
closely to the amount shown in the detailed estimate embodied in G.0. No. 1106 R.,
dated August 19th, 1893, which aggregated to Rs. 32,75,207. :

32. As regards the time required to complet

1 0 ush the work as m
be finished in eighteen monthg and that it would no

e the works assuming that the
uch as possible, I think it could
t be wise to count on any earlier

' - (Signed)  F.D. FOWLER,
15th June 1395 Government Inspector of Railways.

—

Note by Senior Government Inspector,

The report of the Government Inspector of Railways is satisfactory as regards the
execution of the work., When funds are available, the work pointed out in paragraph

20 should be undertaken at once. Proposals to raise additional funds to complete the
line are before the Government of India for their consideration.

(Signed) F. R. UPCOTT,

17th June 1895. Senior Government Inspector,

28tn June 1895, No. 432 R., PusLic Works.

Y YR Y P - - v - —————
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GOVERNMENT OF MADRAS.

PUBLIC WORKS DEPARTMENT.

Railway.
Read the following paper :—
Report on Inspection of the Nilgiri Railway, dated 15th June 1895.

Orper—dated 28th June 1895, No. 432 R., Public Works.

Ordered that a copy of the Inspection report be forwarded to the Government of
India, and to the undermentioned officers for information : —

(1) The Engineer-in-@hief, Nilgiri Railway,
(2) ,, Official Liquidator, ’ .

(3) , Agent and Manager, Madras Railway.
(4) ,, Examiner of Railway Accounts,

[Here enter No. 433 R., dated 28th June 1895.]
(True Extract.)

Under Secy. to Govt., P.W.D.,
Railway Brunch.

To the Engineer-in-Chief, Nilgiri Railway.
» Official Liquidator, » .
» Agent and Manager, Madras Railway.
» LExaminer of Railway Accounts.

Exd, T. K. Narayans Aiyangar.
Spare Copies

e s a g —. -
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- INSPECTION REPORT—NILGIRI RAILWAY.

. L made this inspection on the 14th and 15th May accompanied by the Engineer-
in-Chief and the officers in charge of the different divisions,

General.—Since the date of the last inspection in May 1894, the very limited sum
of two lakhs of rupees has been allotted for expenditure on works by the official
liquidator.  With'such a small sum no great progress on works requiring a considerable
expenditure can be expected. The Engineer-in-Chief has devoted the funds at his
disposal mainly to such works as headings of tunnels and foundations of bridges and
retaining walls, which, while requiring a less sum of money than big cuttings and
embankments, take a long time to execute and require very careful supervision. Works
which only needed a small expenditure to complete them have also been finished off.
From a purely engineering point of view the dearth of funds has not been an unmixed
evil since it has afforded opportunitics to the Ingineer-in-Chief and his staff to study
the alignment and works in great detail, and many improvements and’ economies have

been devised which would probably have been lost sight of in the ordinary course of
construction. .

The circumstances under which this railway has been

. ces 1 . v and is being constructed
are exceptional and it will be convenient, I think, to dea] w;i

th it in five sections as

under—
4 MILEs,
(1} Coonoor to Runnymede T e e . 3
(%) Runnymede to Hill Grove ... ... o e e v 3
(3) Lill Grove to Adderley e e e e e 3
(4) Adderley to Kullar vee s ... e 3
(5) Kullar to Méttupalaiyam ... e aae 42

in order that a better idea may be given of the amount of work done and of that remain-
ing, as well as the probable time required to complete the line, ‘
The following remarks apply to the line generally,

2. Eurthwork—W herever possible, the line has been carried in cutting except on
the flat portion between Kullar and Méttupilaiyam, For a rack railway it is essential
that the rails should be everywhere at their correct level, and this condition of things
is difficult to secure in embunkments, the soil being very difficult to consolidate, and
where the slope of the ground 1s considerable it is almost impossible to make a secure
and stable bank. The cuttings, with the exception of a few heavy slips which are
mentioned in the report on the different sections, have stood pretty well and will not
give any unusual trouble to maintain.

8. Revetment walls—have been avoided as much as possible, but on such side,
long ground they are of necessity pretty numerous. The foundations which are
taken down well'into the solid consist of face walls of masonry in lime with a core

composed of large boulders set in concrete ; the superstructure is usually dry rubble,
The following table shows the progress :—

Tot«';l “:;.j:;ftted Finished. In progress. Not eomme‘n'cod.
45 16 10 19
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4. Minor bridges.—A large proportion of the revetment walls being at the heads

of gorges, the culvert forms part of the wall. Omitting those which are combined ’

with retaining walls, the projected number of minor bridgesis 113, and progress has
been as follows :— g

Total estimated 3
of nuz]sbx.ia © Finished. \ In progress. Not commenced. \
‘ 113 ‘ 60 Nil. ‘ 63 ‘

5. Major bridges.—In order to utilize the money at commund to the best advantag

the policy hag been_to get all bridges founded, leavin?:; the superstructure tillt:fdt:z::rtz'?l:,
The foundatl_on being the most troublesome part of the work and that which takes;
the longest time, the progress has been much better in fact than it appears : stone is
abundant and of good quality and it will take but a short time to complete the super-
structure. The masonry is of exccllent quality. Precautions will have to be takeﬁ in
the case of hlg}l piers on the 12 per cent. grade to provide against the horizontal thrust
due to ’the train travell_mg up the rack. The Engineer-in-Chief proposes to increase
the resistance of the pler to overturning by building in rails into the masonry. The
girders will rest on cast-iron bed plates with their top surface parallel to the . ade,

and will be securely anchored to the lower pier or abutment, and will bel
. ’ € t
slide on the upper. The progress has been as under :— ’ © leit free to

Spans. Height of abutments. | - Height of piers,
Name. - | Chainage. Remark
Number |Length.| Total. |Excouted.| Total | Executed. arke.
X , (1)36’ 25
1. Kaitera ,. .. 95 4 6o |4 N-12 1 Comp. (2146’ 10
{ 8. 12 Do. (3)2¢ 24’
2. Holinul .. o 120 N. 2y’ 19’
Vo sl S| comp | o
3. Runnymede . 136 1| 10| N.16| Do N "
7 {1 60| s 1 |J20 12
4. Coonoor . h 160 1 60 { hé gg’ L(l))n;?' - }Completed.
e | w1 e S| :
6. Ben Hope o 223 1 60 { bé. igi Nil. o ..
" Tl el el L) o :
8. o 281 1 €0 { l‘é ’ég’ ;g: ..
9. 303 1 40 { Ns' 222: :' .
i . .. .e
10. Ca 324 2| el B o1 mao g
i . 1 g0y N. 8| Ni ,
11. Burliar ,, 370 { 1 & { T }(1)45 Comp.
12 406 3 P N. 12 . (1)68 18’ | Abutments and
0 { S.18’ (2)3¢ . pier not con?:xen:«:;.
13 . 440 1 0 N. 45/ Nit, . .
. { S. 457 Nil . Not beeun.
N. 25 . . Pier founded ; abut-
14. . . 468 1 60 ment found in
’ - progress.
I\§ 23: Nil. . . Not \.!?ognn,
15. . 470 2 60 { B'. 25' :: } (148 il
16. . e 474 1 N. 5% 5', One abutment found-
60 |{ & 5" S T ed, exocution of the
17. . 625 3 80 { Ig- gg, g, g-;, g: other in progress.
2 ’ ’ (1\86’ 22’
] .. 545 60 | §. N.24 16 e 2,
18 { 3 ol 5o 13 Qg)';ﬁ, 25
C e 5 N. 62 15 | (1)48’ 2y
19. Eullar .. . 665 3 60 { VS. 43 c 15’ (2)46 20’
5 N. 25 omp. .
20. . 685 1 60 { v 3y | Do " % S
. ST T Y BT % < N IS | R
92, ' . 620 2 10 |{ Nezml o e ey | Comp.
- = , (1130 Do. Completed girdersin
23. Bhavanu - ms {31 'oif Bl {(2)42' Do. position,
: * (3)25 Do.

-
he

6. Tunnels.—There are nine t
longest being 317 feet. They are a
are through. The following table s

3

unnels on the line, but they are mostly short, the
I in progress except those of which the headings
hows the progress in each :—

. i t of headin Widening eom- Probable lining Xs.
Number. Chainage. Le?g;:f in| Fee driven. & pl-ted in feet. required. Remar
1 176 317 Complete. 100 About 100 Work stopped.
2 221 203 165° 50 Nil. Do.
3 236 75 75 “ Commenced. ),;’dl In progress.
About to start. .. Vil. ..
: ggi }gg " 100 Nl Nl In progress.
6 372 288 112 - Nid Nil: Do.
7 471 151 Complote. 30 50 Do.
8 486 219 229 i, 100/ Do.
9 6506 60 25 Nil. Nil. Do.

7. Ballast—In consequence of the steep gradient it has been decided to build
ballast walls throughout the ghit: thereis 2 tendency particularly on the lower por-
tion to use stones of too small a size for this work: it is essential that only large
stones should be used, the interstices only being packed with small. The space between
ballast wall and side of cutting should be everywhere paved with stones except on
hard{‘(l)lcekgallast is of good quality and consists of 6” of bottom ballast broken to
4" cube and 6 of top ballast broken to 14 cubt.a. .

8. Permanent-way.—The whole of the rails, rack and fastenings and points and
crossings are in stock, but 111 miles of wooden sicepers are still to be purchased.
The rails have now reached chain 621, cr 54 miles fiom Méttupdlaiyam : the rack has
also been fixed in position from Kullar station, chain 645, up to chain 621. This work
has been very carefully exceuted j on curves each Tail is cut to the exact caleulated
length and is brought to the proper curve by' a ra}l-bendxng m_achme. At changes
of gradient vertical curves are introduced which give a very finished appearance and
will enable the pinion to ergage smoothly with the rack at changes of gradient.

9. Stations and buildings —There are fgur intermediate stations: Runnymede,
I0ill Grove, Adderley, and Kullar. Station sites are all levelled and gang-huts have
been built at each. ~ At IIill Grove and Kullar the station houses are completed, and
that at Adderley is in progress. At Coonoor the station site is levelled and the goods
and passenger platforms are complete, but no buildings have been begun as yet.

10. Plant and rolling-stock.—1he remarks in the previous report still apply
except that an engine has been borrowed from the South Indian Railway to work
trains out to Kullar.

Secrion I.—Cooxoor TO RuNNYMEDE—3 MILES.

11. The section is nearly completed: the following works still remain :—

Earthwork culling at chain 63.—Three-quarters finished ; but a slip has occurred
which will have to be cleared out, but is not, I think, likely to give scrious trouble in

future.
Cutling chain 94.—About seven-eighths finished ; here also a slip has occurred

to which the same remarks apply- - '

Cutting chains 95— 02.—This has been commented onin a note by the Senior
Government Inspector in the last report. ‘The cutting has been taken out to forma-
tion throughout its length, but has been partially filled up again by a shp which extends
far up the hill side and for a Jistance along the cutting of five chains. The hill side
above the cutting is composed of boulders and clay resting ona rock bed, which
slopes at a very high angle and crops out at a great height above the cutting. The
detritus is permeated by springs and it would be practically impossible to drain it. It
has not been found possible to bring the line any further out and it is proposed to
meet the difficulty by building a heavy retaining wall carried well below formation
and amply provided with deep holes and where necessary to cover in with arching.
This would have to be done in short lengths and will take time : with luck and dry
weather, perhaps eight months.
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SectioN V.—KuLrar 10 MEerrupaLaryaM—43 Mives,

Completed.

30. Photogra ﬁs are at .
cotrse of the ingspe%tion. attached of a few of the more important works taken in the

31. With regard to the important question of cost, the works having been -

done by a contractor (the late Mr. R. Woolley), it is impossible to say exactly what

the expenditure has been, but it may be taken roughly at from 18 to 20 lakhs of -

rupees: the Engineer-in-Chief estimates that 141 lakh i i
: . 3 lakhs are still required t
the line, making the total cost from 321 to 34%2 lakhs : this sum %pproxit(r)l:t(:::grlee;;

closely to the amount shown in the detaj 1 ied i
; iled estimate embodied
dated August 19th, 1893, which aggregated to Rs, 32,175,207, 6:0. Fo. 1106 R,

32. As regards the time requj
" : quired to complete the works assuming that th
necessary money 1s provided to push the .work as much as possible, I think it coulg

be finished in eighteen month i i
dato for comalotion s and that it would not be wise to count on any earlier

(Signed) F. D. FOWLER,

15th June 1895, Government Inspector of Railways.

 Note by Senior Government Inspector.

The report of the Government Inspector of Railways is satisfactory as regards the

execution of the work. When funds are available, the work pointed out in paragraph

9 .
fi?les};oglg Pe un}:ieltaken at once, Proposals to raise additional funds to complete the
re before the Government of India for their consideration.

(Signed) F. R. UPCOTT,
_ Senior Government Inspector,

17th June 1895,
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98ra June 1895, No. 432 R., PusLic Works.

- - . v v v S o\ g s s
—— - T - - -~ o S

IR S S 4 4 1 S 4
-

GOVERNMENT OF MADRAS.

PUBLIC WORKS DEPARTMENT.
"________————‘
Railway.

Read the following paper :—

Report on Inspection of the Nilgiri Bailway, dated 15th June 1895.

———————

Orper—dated 28th June 1895, No. 432 R., Public Works.
. Ordered that a copy of the Inspection report be forwarded to the Government of
India, and to the undermentioned officers for information : — ,
(1) The Engineer-in-Chief, Nilgiri Railway.

(2) , Official Liquidator, ”
(3) , Agent and Manager, Madras Railway.

(4) , Examiner of Railway Accounts.
[Iere enter No. 433 R., dated 28th June 1895.]

(True Extract.)

(8igned)  F. R. UPCOTT,
Joint Secy. to Govt., P.W.D.,
~ Railway Dranch.

To the Engineer-in-Chief, Nilgiri Railway.
Official Liquidator, . )
Agent and Manager, Madras Railway.
Examiner of Railway Accounts.

»
”»

»”

ExporsEMENT—dated 28th June 1895, No. 433 R., Public Works.

Forwarded.

(By order.)

Joint Secy. to Govt., P.W.D,,
Railway Branch.

Exd. T. K. Narayansa Aiyangar.
Spare Copies -
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RAILWAY.

Gobt. of {1895} FH mdrus.

PUBLIC WORKS.

Dated June, 28¢i.

Lecd, Enel.

G.0., 28th June 1895, Nos. 432,
433 R.

JUNE.

Nilgiri Railway
Forwarding ' copy of the Government
Inspector’s Inspection report on the —,

vy

INSPECTION REPORT—NILGIRI RAILWAY.

I made this inspection on the 14th and 15th May accompanied by the Engineer-

‘in-Chief and the officers in charge of the different divisions.

Gendral.—Since the date of the last inspection in May 1894, the very limited sum

-of two lakhs of rupees has been allotted for expenditure on works by the official

liquidator. With such a small sum no great progress on works requiring a considerable
expenditure can be expected. The Engineer-in-Chief has devoted the funds at his
disposal mainly to such works as headings of tunnels and foundations of bridges and
retaining walls, which, while requiring a less sum of money than big cuttings and
embznkments, take a long time to execute and require very careful supervision. Works
which only needed a small expenditure to complete them have also been finished off.
From a purely engineering point of view the dearth of funds has not been an unmixed
evil since it has afforded opportunities to the Engineer-in-Chief and his staff to study

- the alignment and works in great detail, and many improvements and economies have

been devised which would probably have been lost sight of in the ordinary course of
construction. ‘

The circumstances under which this railway has been and is being constructed
are exceptional and it will be convenient, I think, to deal with it in five sections as
under— ‘ '

MILES.
(1) Coonoor to Rurnymede 3
(2) Runnymede to Hill Grove 3
(3) Uill Grove to Adderley 3
(4) Adderley to Kullar - .3
(5) Kullar to Méttupélaiyam oo 43

in order that a better idea may be giveh of the amount of work done and of that remain- -

ing, as well as the probable time required to complete the line.
The following remarks apply to the line generally.

2. Eurthwork.—W herever possible, the line has been carried in cutting except on
the flat portion between Kullar and Méttupdlaiyam.’ For a rack railway it is essential
that the rails should be everywhere at their correct level, and this condition of things
is difficult to secure in embankments, the soil being very difficult to consolidate, and
where the slope of the ground is considerable it is. almost impossible to xpake a secure
and stable bank. The cuttings, with the exception of a few heavy slips Whlc_h are
mentioned in the report on the different sections, have stood pretty well and will not
give any unusnal trouble to maintain.

8. Revetment walls—have been avoided as much as possible, but on such side.
long ground they are -of necessity pretty numerous. The foundations which are
taken down well into the solid consist of face walls of masonry in lime with a core
composed of large boulders set in concrete ; the superstructure is usually dry rubble.
The following table shows the progress :—

Total esti mate;i

number. Finished. ‘ In progress. Not commenced.

45 16 \ 10 - 19

e
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~ : ire ‘nine tunnels line, but they are'mostly short; the
' ' ; ' . . Tunnels.—There .are ‘nine tunnels on the line, ! ooy
4. Minor bridges.—A large proportion of the revetment wallg being at the heads . “lon eit beai’; g 817 feet. ‘They are all in progress except those of which the headings
‘of gorges, the culvert forms Part of the wall. Omitting thoge which g at the bf’a 3 aregthrout’h? The following table shows the progress in each :— _
with retaining walls, the Projected number of mingp bridges ig 13 are combine g .
been as follows :— >¥23-119, and progress has

N Wideni geom- | Probable lining ks.
' Number. Chainage. | 0}St 2 Feetdzfv];fdmg _»Pllct:gui]r‘! fest. required. Romar !
"Totul estimated  —: -
: oumber, ] Finished, ' In progress, Not commenced, X 176 317 Complete. lgg Abo;tizlm()' Work If;zopped. .
T —_— , i : 65° tes ss.
ns . 60 T g ggé 2(.;2 170 ‘ Comn.lenced. iv:i In prog.r.ess
. 53 4 283 100 About to start. N Nu. In progress.
e ; 40| 100 i wi "L
e § [ 372 ‘ SRR 7Y 50° 0.
9. - Major bridges.—1In order to utilize th ' i 7 477 151 Complete. N 1) 100/ Do.
the policy has been to get all bridges folulj dedfli(\)rlilgg ?ﬁg‘g‘;ﬁlg to tthe best advantage, f s 155 219 %29 , ML, Nil. Do.
[/ : r M , -
e ey i T S ;
abundaxg1 ot of goodpq 3§ﬁi;s ;1:; itl;)isﬁlnt]:]gg bt:itter ;n iac_t than jt appears : stone is : 7. Ballast—In consequence of the steep g(;‘adient ittl.las] b;aen de&de}t{l} t(:) rb;(l)lrd
‘ X : a short time tg ¢ ! ' ; ¢ At: thereis a tendency particularly on the low -
structure. The masonry is of excellent quality. Precautions wij) 0rr3P1ete the super- ballast walls throughout the gha 2o for this work: it is essential that only large
the case of high piers on"the 19 ver cent. grade t i 1% have to be taken in tion to use stones of too small a size for 1 : ith spall. Th between Vo—
X . -8 0 provide against the Jyop: he interstices only being packed with spall. e space betw
due to the train travelling up the rack, The Engineer-ip-Cp; orizontal thrust stones should be used, the inte where d with stones except on
the resistance of the pier to overturning by building in i;iislierftpi‘ﬁposes to increase ballast wall and side of cutting should be everywhere paved wit .
girders will rest on cast-iron beq plates with their fo > 116 masonry. The hard rock. . o " of bottom ballast broken to
and will be securely anchored to the Jower pier or abgtle;;ftace Pirallel to the grade, -" The ballast is of good quality and ,?Ons}l)sets of 6" of botto
slide on the upper.” The Progress has been as under - > 80 will be left free to ‘ 4" cube and 6" of top ballast broken to 13" cu e ] ) .
- . 8. P ent-way.—The whole of the rails, rack and fastenings and points and
 Sems | Hegeta ' L o erman J}) t 111 miles of wooden sleepers are still to be purchased.
] . pans, oight of abutments, | Hejgpy of piers, : crossings are in stock, but 115 51 miles from Méttapdlaivam: the rack has
Name. Chainage, | ™ ———F——— —\_\\ 1 . Th Hs have now reached chain 621v or ‘,)4 . P -y 9 : ]
. |Number| Length | Total. |Excouted. Toal, [ Exeugeg | Remaske . ] f,’gffe; fised in position from Kullar station, chain 6451, up to cha1}111_ 621. . Tl‘ils ;vctng
* . i a S - . -
Tt i . urves each rail is cut to the exact caleulate
\“)36\\_ { has been very carefully e:;ecuted ;rozxugle by o rail-bending ‘maching. At changes .
1. Kaitera .. .. 95 4 6 |{ I‘é. }3 Comp. | (3144 f? : length and is brought to the pr'OI')Lroduced which give a ver ; finished sppearance and
‘2. Holiml ., . 120 1 10 { zgf 2 Do'l9' il W 1 “of gradielx)llt vte}ll‘tlca%n?:;"iz ?;ialgne smoothly with the rack st changes of gradient:
. . - . 27 C . o b I 1 e - A. . :
3. Runnymede . 136 { 1 100 | N. g Do’ - . j will ena e. P d buildin g?_'l‘here are four intermediate stations: Runnymedes
A : 12/ 12 ! : . Sta 98 L < R
4. Coonoor, .. . 150 , olew 30 Com oz S Stalions ane e dZ Iqitullar Station sites are all'levelled and gang-huts have
' : 1 oo { 3 omp. |* . N ) Hill Grove, Adderley, and | . Kullar the station houses are eoploted, and
5. . 188 1 N. a5’ E r+ |y Completed. ' been built at each. At Hill Grove and Kullar (Aot AOUS )
' 60 |{ 5 29’ | : oot dderley is in progress. At Coonoor the station site is levelled and the goods
6 Ben Hope A ! oo |{ K| el = | O j th?lt at aimeel; 95{ ot formI; are complete, but no buildings have been begun as yet.
£ S m 1 60 { Ig' ,lﬁ ('%“(';P' . .. an PlaO PDlantp and roll;"ng-stuck —The remarks in the previous. report stlll appll);
: -7 Tor| . - S . 3 i ilway to wor
8.. | 281 1l o ff xg' o ¥ o o ' except that an engine has been borrowed frpm the South Indian Ra- y
- B 308 ! w|{ K% b . ’ trains out to Kullar.
10. | . 324 f gg { N Elape| ; Secrioy I.— Cooxoor To RUNNYMEDE—3 Mm::s. .
1L Burliar . - sl 1 60 |l N > iy by Comp. . ‘ 11. The section is nearly completed : the following works still remain :—
12. . 406 3 60 { Nowe ), (1)58° 1% | Ab ) . n 68.—Three-quarters finished ; but a slip has occurred
oS . eg |, for g mogd. ome Earthwork cutling at chain 63.— I think, likely to give serious trouble in
1 " o o R i i - " Np hnot et " which will have to be cleared out, but is not, I think, likely to g
N. 25 B e ot hegun, : } .
. . . Pier founded ; abat. future. . . . :
14, . 466 i abu lip has occurred
4 ' l > Box | xu progress, 0 10 : Culling chain 93.— About seven-eighths finished ; here also a slip ha
b Nil. .. . . -
15. .. 470 2 60 |4 Ns. 30 : }(l) " A.., Not begun, : to which the same remarks aPPI.Y-Th. has been commented on in a note by the Senior
. 35 i ; . . _ 2.__ 18 ha !
16. . nn 1 60 { Ns gg L I .. E)ne abutment found- ' Culling chains 93 10 last report. The cutting has been taken out to forma-
' - . : ' o g1 .. .. ; : Government Inspector in the last report. . in which ¥
17 525 3 N. 28 3 55 od, execution of the : | b artially filled up again by a slip which extends
- ) IR I B A | e eiaoe along he cutting of five shains. Th Ll oia.
. 5 2 SO0 No2e LGB 22 ~ far up the hill side and for a distance along . .
18. . 545 2 40 { S 21 }g {(2)46' 4 ; b p the cutting is composed of boulders and clay resting on a rock bed, which
. (3)36' o apove 3 ight above the cutting. Th
19. Eullar ., . 565 3 60 { 1‘;- gg ig (L o slopes at a very high angle.and crops out alflabgre::cilii;gll't 1?11 Oossible to drai f " Ii
20 . 585 1 60 { 2&.’ 25 Comp. (.).4 ’ i ' detritus is permeated by slx))lrmgsbapd 1ihvgoll;né an)§ furthei‘)’(illlt paxj\d‘ it is propose‘d to
. . 25 o. o 1 to bring a . .
” . 608 1 | Yo Do. .. - gCompleted. }I;aese?otthl;ezt} féféﬁﬁ%’ P{)’;Si) u?l ding a ﬁeavy retaining wall carried well below formation
. . . 0. .. ; o . e
22. . 620 2 off Bl bwsz | con _ | and amply provided with deep holes and where necessary to cover }nhw1th arching.
878 2| .100¢ ¥, 32 N (130° no‘p' Completed girdersin - ; This would have to be done in short lengths and will take time : with luck and }iry
23. Bhavanu " { 2 J 60 { 5. 10 o 5(2)42' Do. Position, ‘ Weather, perhaps eight months. ‘
1 (31256 | Do. |} | !
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Completed. . ' ; ‘ r

30. Photographs are attached i ' | .
course of the inspeft):tion. ed of a few of the more 1mportant/ Works taken in the

31. With regard to the im i VI

4 portant question of cost, the works havine . 3 SRR

tdhone by a dc'ontraetor (the late Mr. R. Woolley), it is impo,ssible to sa; eggtjlo :iﬁ :
the eX?ellh 1t1l1§re hbas b_een‘, but it may be taken roughly at from 18 to 20 layl;hs of
:ngeﬁlsl : tm:Li Iill:;f:,”ltf}lleel'iz1113-1(,h1ef ?stimates that 143 lakhs are still required to complete

, mak © total cost from 821 to 341 lakhs: this sum approxi tes v

Zlotseéy to the amount shown In the detailzed estifnate embodied in G.I())IirN):)l.mil 1%86‘ f]gy
ated August 19th, 1893, which aggregated to Rs. 32,75,207. . 7

32. As regards the time requj '
" a ' required to complete the works assuming that t
necessary money 13 provided to push the work as much as possible, I think itacou}llg

be finished in eighteen month i i '
dato for eomloriont nths and that it would not be wise to count on any earlier
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