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GOVERNMENT OF MADRAS.

PUBLIC WORKS DEPARTMENT,

Railway,
Read the following paper : —

From the Consulting Engineer for Railways, dated Madras, 22nd March 1890,
No. 210.

Beport on the Inspection of the new Chitrdvati Bridge, North- West Line, Madras Railway.

The inspection was made on 6th March 1890, in company with the Agent and
Manager, the Chief Engineer, Mr. Stoney, the Engineer in charge of the work, and
other Engineers of the railway.

2. The bridge consists of 19 spans of 131-feet clear waterway. The girders are
of the Whipple-Murphy type, with a double system of lattice bars, by which the
adjacent panels are connected. The total length of the girders is 139 feet 8 inches,
the distance between the bearings being 136 feet, the effective depth 16 feet, and the
width from centre to centre of booms 18 feet. The rajls are carried on longitudinal
timbers fixed in trough rail bearers, which are supported on cross girders at § feet
central interval. In consequence of the camber being taken up by the longitudinal
baulks the over-head clearance varies about 3 inches, the minimum headway being
14 feet 6 inches. The abutments have splayed wing walls, and are built of fine flat
bedded limestone. The masonry of the south abutment is reported to be built on
rock at a depth of 17 feet below ground. The body of the north abutment is founded
on three cast-iron cylinders 12 feet in diameter lined with masonry and filled with
Portland cement concrete. There are two similar 12-feet cylinders under each of the
wing walls. These cylinders are taken down to a maximum depth of 66 feet and are
cut off 6 feet below the river-bed and arched over to carry the masonry superstructure,
The eighteen piers are each formed of a pair of cast-iron cylinders 12 feet in diameter
placed 18 feet apart from centre to centre transversely. These extend from the
bottom rock to about 10 feet below the river-bed, where their diameter is reduced to
9 feet by a conical taper piece 7 feet 6 inches high. From the top of this the
cylinders are 9 feet in diameter for the full height, being finished by an adjustable
sliding cap, and connected by massive wrought-iron bracing boxes firmly bolted and
filled with concrete. The quality of the work in this bridge is much superior to that
of any I have seen in this Presidency, and as regards *“ cost ” and “time occupied in
completion,” (taking into consideration the delay due solely to the difficulty in forcing
No. 11 pier through the boulder formation ), it beats any record, at least in Southern
India. The work from commencement to finish was in sole charge of Mr. E. W.
Stoney, M. Inst. C.E., who has not only added to his already high reputation as an
able Engineer, but with his usual indefatigable industry has placed on record, for the
service of his profession, a most valuable eollection of facts, illustrating the cost of
each operation in detail, and the frictional resistances to be overcome in cylinder
sinking, which will supply a want long felt in this country, and cannot fail to be of
inestimable value to those who may hereafter have to design or build bridges of
similar character.

3. I bring Mr. Stoney’s services to the special notice of Government, knowing
that the Chief Engineer entertains the same opinion of that officer’s high qualifications
as that above expressed.
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ﬁ } ?4 i Useful Notes and Memoranda of work done at Chitravati Bridge—cont.
$511 FT. IN.
1% ; Average dredged by l?riestman’s in & day .- 5.8
i Gireatest number of lineal feet of cylinders sunk in
ithe one day SRR
H aximum load on any well or cylinder 1,300 rails = 289 tons.
| Average fotal sinkage per day May 1888, 10 feet 6 inches ;
i : 4 June 1888, 8 feet ; August,
9 feet 6 inches.
Their own Friction per
TFeet. weight in  square foot:
tons. in cwtis.
Average depth eylinders were sunk without loads - 193 31 85
Maximum do. do. vasl | PG 25% 1:33
Minimum do. do. et 1 R0 33 * 63
RATLS. TONS.
! Average load used to sink cylinders in addition to )
ittty their own weight - .. 59 132:22
pEiEit] Masimum do. do. ... 1,120 24888
$h 1?' ; Minimum do. do. ot 1L LAY 31-11
sitt CWTS-
HHl Average friction per square foot of surface below river-
i _ bed of cylinders fliieys
L AJated Maximum do. do. 408
FegL Minim , do. do. et
Average friction as found from ginking pneumatic
Fre cylinders 11 R., 11 L. and 13 L. .- .. 266
l Mazimum do. do. 352
Minimum do. do. 5% 2:32
Total depth of 12-feet eylinders in wells sunk through
boulders 9255 feet.
Number of cubio feet of boulders take oub -.- .. 48613 = 1,800 cubic yards.
Size of largest ... b feet long 102 feet girth =
354 cubic feet.
RS.
Total cost of plant &b starting . 1,32,000
. TONS. CWTS.
Weight of each girder ... - 146 12
RS.
Total expenditure on new Chitrévati bridge inelusive
of Engineer’s pay UP to 1st February 90 .. 14,69,540
Percent on
Amount. outlay.
RS.
Cost of gupervision up to 1st February 1890—
90,300 138

Salaries, &e., of Engineer .-
Salaries, &c., of Inspectors, Time-keepers, Store-

d Eng'meer’s office establishments 19,500 1:33

keepers an
Total eost of SUpervision «e. 39,800 271

e

s of work done in the new Chitrévati bridge from 28rd April
1888 to 5th March 1890.

RS L

Qe

\ Unit. \ Quantity. \ Tetal.

STATEMENT showing total quantitie

Description.
(B A8 EE 2

3 0. 1. work in cylinders, &e. Tons. 2,895
£ 28:3 -‘;-‘;ebrliary 1890 w. L. work in girders and bracing boxes ... # 3,316
et | arch 1890, | bt 6,211
;l‘wenty ~three days. P Cylinder sinking below river-bed I L. feet. 1,772
G i1t ni . 156 ,120 = 249 tons. & Tineal feet erected above river-bed ... A5 & 541
m:'e‘t height water 13 ] B 100~ 29 Do.  of wells below river-be 3 446
est number of § 1 D ) ‘ FT. IN, . 4 Oylinders bedded  ..: o 36
. 64 0 ’ i Brick and cylinder wells bedded 7

Priegtmanss 1
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APRIL.

il Chitravati Bridge, Madras
A Railway

. Forwarding copy of Proceedings on report
of the Consulting Engineer for Railways on
the new —.
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II.—Inspection and sanction to opening under ‘the Act are compulsory
in the cases of— LTy

(a) Bridges or viaducts which are added to the line or have been built to
replace others which have been damaged, destroyed, or taken down,
if the span exceeds 4o feet.

(4) Similar bridges of any span if a type of girder or structure is used
which has not already been tested on the line. .

(¢) Additional spans to existing bridges when 'they exceed 40 feet"clear
span, or when they are of a type not previously tested on the line.

(d) Any new permanent line outside station limits, such as a second line
added to an existing single one.

I11. In the case of all important new works, additions, or alterations, or any
alterations whatever which infringe standard dimensions, the Agent or Manager
shall be bound to the Inspecting Officer notice, in due time, of the probable
date of completion of the work, so that if desired an inspection prior to opening
may be made, and no such works are to be opened until the permission of the
Inspecting Officer has been received.

7 IV. The same rule will apply to temporary diversions and new sidings
over which passenger trains are to be run. ‘
3. In supersession of the orders contained in the letters noted in- the

margi i 3
Nos. 786, 787 and 788 R.-C., dated 12th April argin, and now read agam, the Governor

1884, General in Council is pleased, under the
No. 37 R.-C., dated 10th January 1885, 4 1 ~ 1 3
<t 4 9% D it g e authority conveyed in section 5 B (2) of

~ Act IV of 1879 as amended by Act IV
of 1883, to confer upon all Inspecting Officers appointed under the Act power
to sanction the opening to passenger trafiic of— -

(a) Any temporary diversion, including bridges and approaches ;
(b) New bridges on a line already opened ;
(¢) Extensions of existing bridges on open line ;
(d) New sidings added for passenger traffic ;
and the re-opening for traffic of-—
(¢) Portions of main line which have been closed for repairs, ihcluding bridges
and other works, :

if on inspection in each case it is found that the opening of the
same would not be attended with danger to the public, and subject
to the matter being reported in full detail to the Governor-General
in Council in due course for the purpose of record.

Similar power is vested in Inspeeting Officers in the case of minor works
for which special inspection is not considered necessary, if they are otherwise
satisfied that the opening of such work will not be attended with danger to the
public.

ORDER.—Ordered, that

The Governments of Madras, Bombay, Bengal and the North-Western this Resolution be com-
Provinces and Oudh. .
The Chief Commissioners of the Central Provinces, Assam and Burma. municated to the Govern-

The Residentat Hyderabad. ments Administrations

The Agents to the Governor-General for Rajputana and Central India. d {ﬁ . E trfmon:

The Consulting Engineers to the Government of India for Railways. an O LCI‘S. named in the

The Director-General of Railways. margin for information and
guidance.

Also to the Government of the Punjab, the Agent to the Governor General
for Baluchistan and the Accountant General, Public Works Department, for
information.

R. C. B. PEMBERTON, Colonel R.E,,
: 75 Secretary.
G. C. Press, Simla.——-.\'o;:b: l‘," \Zﬁ_ﬁimasz.—(joo;pa/ /f?é
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Circular No. 4 Railway

GOVERNMENT

'PUBLIC WORKS DEPARTMENT.

RAILWAY CONSTRUCTION.

WORKS, AND RENEWALS ON RAILWAYS PREVIOUSLY

OPEN FOR TRAFFIC.

 [NSPECTION OF NEW

Powers of Inspecting O fficers.
b e
Simla, October 25, 1887.

i ——

Read again—

Act IV of 1883
Public Works Department Circular No. 19 Railway,
Engineer for Railways, Madras,

dated 3oth August 1883.
Letter to Consulting No. 2733 R-C,, dated 12th
April 1884. .
Letter to Secretary 1O Government of Bombay,
No. 786 R.-C., dated 8th September 1884, and €
R.-C. and 788 R-C. of date.
056, dated 22nd September 1884.

ngineer, Lucknow, No.
Lucknow, No. 37 R.-C., dated roth January 1885,
{ Bombay, Public Works ‘Department,

Public - Works Department,
ndorsement thereon, Nos. 787

Letter from Consulting E

Letter to Consulting Engineer,

Letter to Secretary to Government 0
No. 306 R.-C,, dated 2oth-April 1886.

Letter to Secretary to Government of Bomb
No. 284 R.-C., dated 18th March 1887.

-

ay, Public Works Department,

» Read also—
Letter from Director G
Letter from Consulting

C., dated 17th June 1887.

eneral of Railways, No. 530
6, dated 3oth June 1887.

Engineer, Calcutta, No. 164

letters read above, questions are raised as to
the case of new bridges

der Act 1V of 1883 in

iled, and in other cases which, it is con-

f the Act 1V of 1879, as amended by Act 1V
ion of, or addition to, a

OBSERVATlONS.——In the two

whether inspections are required un

built in place of others which have fa

tended, do not fall within section 5 0

1HiE of 1883, which refers to “ A Railway, or portion or extension
i Railway ;" or section 5 C., which refers only to a portion of open line which
has been ‘‘so altered by the Railway Administration as to cause damage to,

carried thereon;” Of section 5 F. which refers

or affect the safety of, passengers
ch * has been closed under

1 only to “a Railway or portion 0
. section 3 g ;
2. The Railway Act is now under revision, and care

¥ _ ambiguity which may be thought to. exist with regard to the points name
. above shall be removed in the new bill, but the Governor-General in Council 18

. pleased to lay down the following rules for the present guidance of Inspecting
- Officers and Managers Or Agents of State or Guaranteed Railways, with regard

to inspections 0 works of reconstruction Of repairs or additions on open
lines :— ' '

| 1—An Inspecting O
i ffic of ortion of line which has

f a Railway” whi
will be taken that any

ficer under the Act has power to prohibit the opening
been renewed or altered in any way

by him and its opening duly sanc-

ever, ntﬂ it shall have been inspected
S E3E & ily

&

o

Heliie |
. GOVERNMENT OF INDIA. 34
'PUBLIC WORKS DEPARTMENT.

RAILWAY CONSTRUCTION.

 To ; 2

Circular No. 19 Railway.
Dated August 30, 1883. O 7 e
Received Wihadst s

2
/. (ﬁ//AuL,lltgé—Ctié,f)
AL 5 Lte r 37/-

'/v’? 7 f *
A )/ % v
b4 ‘//{{ C 7

7/Rules for the Inspection gf Ra.i{way 15.4)

ening for passenger traffic.

G. L C. P. 0,—No, 829 P. W, D,—11.12-86—100.



rovisions, the Gov-
“intention to open
ted to the Govern-

mth previous to the

on may call
pection of the
section to be
cer will then

the Agent,




—

- ation.

soon as possible after the completion of the inspectio
struction and other information, prescribed in See i
are required for purposes of record by the Goy er:
pany his report, ' A

L

4. The Inspecting Officers appointed under
inspection, as at present eonstituted, are deliii-llﬁdi
Circular No. X Railway, dated 4th May ].883.r i
5. The Agent, Manager or Engineer-in-Chie
seeing that the Inspecting Officer is not ca o
tion before the section of the line to be inspected. is.
particulars, As a rule certificates by the Eng
the works considered '
pleted, or be in working order, on

OrDER.—Ordered, that this Reso]

The Governments of Madras, Bom Bengal, th

and Oudh, and the Punjab. t’.-,' ﬁt

Bup e Chief Coimnissioners of the Central’
urma. iy b

The Agents to the Governor General
Biluchistan.

The Conmlting Engim” to the
Railways.

The Ditector General of Ralways,
>% i3

Also to the Accoun W :

Sy .

e i R M e )

3

(RS
FFS TS RLY
"; L ﬁ-vl b
£ v

% i

‘Eaclosure to Public Works Department; Circular No. 10 Railvay,
dated 30th Augustlﬂss. i) r .(', g-{ # ‘1‘? 4 t \f
ey i SEERUAE !1'{“;" :

Fia ¥

7% @ ¢

Rules for the .Inspection of Railways by an independent officer prior to the

*  opening of any Section or Sections for passenger traffic.

I.—Duties of Inspecting Officer. ‘ 'V-—Pomts for .:g?'bcel‘vat’ion.
II.—Rules for Manager. ' | vvi'%-ﬂ%ests.
TIL.—Information to be furnished. | ° 1.—Forms.
IV.—Certificates by Manager. WAL I8

Thro: ut these rules the term ¢ Manager™ means the responsible o
in chargeuegf'htc;gl?aﬂway at th: time of the inspection, whether Agent, General
Manager, Engineer-in-Chief or other officer.

Section I.—Duties of the Inspecting Officer.

| rti ] ing the
As i tions are made for the particular object of assuring t
G v A‘en:hggetﬁgsgggéfgon of the line, it is desirable that the Inspeotm§
?ﬁvem?h&ﬁld confine his report to points directly affecting the safety ant:
v(v)'elfgé of the travelling public and of the railway servants, and should no
‘introduce into his report any irrelevant matter. ]

: . . - . ‘ 4 & ) mﬁ'ng*
uld be as concise as posqlble in his reoommendahona, _ |
b 'eﬂ2' %gts li:iearly, the grounds on which they are made. Tt wﬂl be agsu;ae%
tli;t gx’L points on which he has made no remark m_io not, in his opinion, affec
the sa.fg'rcy or welfare of the travelling public or railway servants. |

: i ither unabnditioné.lly,
recommend that the railway be opened ei
or su%}eﬁltewm;{ﬁam restrictions, or he mayjrecommexlld a postponement of the

Bl n | ctu;g Officer should investigate all questions affecting
the siie'i;r;l ?)f tlI::PI?ublic, but his attention is particularly directed to the follow-
ing points :— 1858 £ i .
il (1) To the general formation of the line, and the necessity for increas-
ing widths, flattening slopes, or preventing slips.

(2) To the existence of sharp curves or gradients in dangerous posi-

. tioms, ‘ i it ;
(3)' To the geneml character and condition of the rails and fastenings,
- sleepers and ballast. 3 \ ‘ :

(4) To thevstr;ngth and quality of al‘listmctures above ground.

) the waterways of the bridges and culverts, so far as to ascertain
(6) To t:}?a?th;“;wme been fuﬂ;rg?nvestigated by the proper officers.

(6)‘ To the 'przvision of parapets or hand-rails, where necessary, on
 bridges and viaducts.

) +To the means of escape of railway servants in long viaducts or
- tunnels.

(8) Toany h_;fringémenﬁof the standard dimensions of fixed structures.
(9) To the protection of bridge platforms from fire

(10) To the character and condition of the fenc}ng.

(11) To the proper arrangements for level-crossings. .

(12) To the provision of proper gradient posts. gnd mile ma).:ks.

(13) To the character and condition of the points and crossings.



iC 2 ) X |

(14) To a_rra.ngegmhts for preventing the escape of vehicles fmfn mdm |
:iin t:ltatmns, either by gravity on an incline, or by force of the

(15) To the character, condition and position of the signals.

g

ends.

(16) To the width of the platforms, and their proper ramping at the

(17) To the sufficiency of the accommodation for passengers at stations i )

especially with regard to latrine arrangements.

(18) To the weight and dimensions of the rolling stock TR
ation to the standards pres oribed. et 3 and its hmxt.

(19) To the provision of cow-catehers on an unfenced line,

(20) To the sufficiency of space and ventilation in the passenger car-
i3 riages. b
(21) To the provision of some proper and efficient arrangement for

turning engines at the terminus of the seetion about to be
opened. '

(22) To the establishment of a proper and sufficient. block syst
other approved mode of working the traffic. T

5. The character of the tests of iron bridges is given in Section No. VI.

6. The Inspecting Officer should furnish to the Government of Indi -
cord of the deflection and oscillation of all girder bridges ofilza,l'ge:spa,nl,1 a:daofr:t.

least one of each type of small spans, under the test loads. Spans of about 40
feet and over are to be considered *large spans.”

7. The Inspecting Officer should during his inspection intimate, as far as
practicable, to the * Manager” the general tenor of the recommendations he
intends to make, in order to afford that officer the opportunity of discussing
with him the various points raised. He may furnish the officer in question
with a copy of his report, or extracts therefrom, making it clear at the same

time that the line cannot be opened without proper sanction in aceorc ith
the terms of the Railway Aects. S ccordax_lee PR

_ 8. The report of the Inspecting Officer, with his recommendation, and the
information required under Section III, is to be sent to the Government of
India, who will issue such instructions thereon as may appear to be desirable.

Section II.—* Rules for the Manager.”

1. As soon as the Manager *’ can fix approximately the date for opening

the railway, he will give notice of the intention to open t
channel to the Government of India, pen. through the usual

2. After this notice has been given he may call upon the Government
hI[(l)the czﬁse of Sdtate lines, with the permission of IDSPECtor: within whose Cimle ,the railway
the Controlling Administration. 1 3 L . L a .

rolling Administration lies, to inspect the line, sending to him,

a::u the same time, the details of construction prescribed in Section IIT of these
rules.

3. These particulars should reach the Inspecting Officer at least one

montl} beforq the da!:e proposed for opening, to enable him to make himself
acquainted with the circumstances of the line before his visit of inspection,

4. The Inspecting Officer will then fix a date for the insp.e:ctidn, and

RELBORC !:he_charqcter of the tests required and other necessary details in
communication with the  Manager, " ‘ \

5. The ‘“ Manager’ of the Railway, or such officer as he may delegate for
the purpose, must accompany the Inspecting Officer in his inspectionso\aﬁord
him all information and assistance, and provide all instruments and ;rra.n -
ments necessary for applying such tests as he may require. The Man ger
should be aecompanied during the inspection by the Engineer-in-Chief, or inaieis
unavoidable absence, by an Engineer of the Railwa.;, who can aifc,)rd.to the
Inspecting Officer such technical information as he may require.

6. The Manager will give to the Inspecting O
that he will comply with any restriction that may D
ing Officer. Should the Manager denur fo any x m

refer the question to the Government of India, bA
restﬂcting must be observed. The responsibility of

certified conditions will rest on the Manager.

q?in gement of the

iy

" Section IIL—Information to be furnishe hed.

i iE RS 4 ‘;‘f {.‘ 414 3 -_5 AE P E ¥ ' A
The following information and details of construction should be supplied
by the Manager to the Inspecting Officer at least one month before the date
proposed for opening, and should, subsequently, accompany the report of the
inspection sent to the Government of India.
" 1. A small index plan and section of the line, on which must be drawn all curves
: 'A‘ .n;gdliﬁ:: gnt:i:;s, and embankmenta: the position of large bridges, level-
crossings, stations, mileage, &e. A :
of th ton should be about 1 inch = 1 mile horizontal, and 1 inch = 100 feet
vetﬁg?fcw;mm&? depél? :::te:ee:t t(l)m :c:‘l,e i‘: too s:mll to afford the prescribed information.

2. A table of curves see Form A, Section VIL.

3. » gradients 2 B, »
4 » ballast » C, »
1St impottaht waterways ¥ D, 3
‘8.1, abstract of i ® E, »
(18 by large bridges 5 Pk aER] i
I i stations ¥ G, 3
-9, oy station machinery o H, "
10. ¥ -, buildings, staff quatters, &e. ,, b i bh
L § RRREET] level-erossings spiavd K 5 t.

12. Drawings of any class of permanent-way (including points and crossings) not in
: ordinary use in India, { ‘ :
13, Drawings of girders other than those of Government standard type with caleula-
tion of strains.
14. Sections of tunnels.

 NoteTt the Government of Tndia lithographed types have been adopted in any case, it will be suficient ‘to. refer
to the type, giving the dates of the ﬁthogmph.

. Section IV.—Certificates and Engagements.

following certificates and engagements, duly signed by the Manager,
are g)h lfe ga’nd'ed to the Inspecting Officer before he commences his inspection.
These certificates must subsequently be sent to the Government of India and
placed on record :— » 5
1. Certificate that no structure infringes the limits of the standard
dimensions prescribed by the Government of India.
9. Certificate that mo engine or other vehicle expeeds the maximum
moving dimensions prescribed by the Government of India.
 Fneagement that no infringement of the standard dimensions, either
in stiuc%ﬁggsg?: moving bodies, will be made without the consent of the Gov-
ernment of India, in writing, to each case of infringement. '

4. Certificate that not more than two e_ngines shall ever be allowed at one
and the same time on any one track of a bridge.

_ Pneacement that no alteration shall be made in the rolling-stock or
its '1fads v%glg:h will involve live loads in excess of those which may from
time to time be prescribed* by the Government of India for each gauge

respectively.

* The live loads at preseut, prescgibed are given in type drawings— '
Metre gange L B. No. A, dated 3rd June 1881. <uted as Appendiz B to these rules.
5 6" I B. No. A., dated 3rd June 1881. } Printe ppe
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Section V.—Points for obommtg'b'n, i

‘The attention of Inspecting Officers and Managers is
to the following points :— v

1. The provisional list of standard dimensions to be

practicable : this list will be subject to alteration from time to time
necessary. Pl i) |

2. Rails to be fished at the joints. ¥ ’

i od Ak TRS ‘:-"‘v,:.';
3. With flat-bottomed rails, the rails on both sides of the joints should bhe
supported on bearing plates, double spiked outside, SHIR !;j? Haiy QL %ﬁ

v'% ‘of the

) (but exclu | ]
R Stk T : ,gh the case of large sl;%n
4. Gate-keepers, provided with huts, should be p ted at all m oapgbk tress in pny. Pm()f ? ¥
of closing across the line. Gates closing across the ll.:::ﬁomﬂ e provided with * rall § 1%

signal boards and lamps which can be clearly seen by those on the approaching ;
train. 1 TRpefReTRa iy s ‘ -

IERT IR . _
5. Mile and quarter-mile marks should be provided. and gradient posts
for all gradients exceeding 800 yards in length. 1 Md 3 gradl indad b

rail-bearers..

RS NE g \ 213 Q_‘; SELM I LIENE
. 6. Stations and junctions should be properly protected by main and »  » forsteel in compression and tension. Sty
distant signals, RAEi - Hl A s exposéd ol mﬂygﬁam, deduction mnstbe m
7 Arrgngements should be made to avoid shunting over a junction. And = 004 6. 4 ﬁminuﬁon of area caused by rivet holes or otherwise.
when two lines meet, the junction should, in ordinary cases, be formed as a ’ '
double line junection. FE IR R R e :

ompressive strain, deduction should be made to allow for diminu-

' i4 FHLE ‘ of area (émt_;gp% by imperfectly filled rivef holes, and. by holes for pins or |
Bty 4. b TIETE L LHE e i ; & 4 tion of area caused ; ' P IO I 0y ATV i i e
8. Level-crossings not commanding a clear view of the line on both sides 4 bolts whether filled or not. saphe s Meidaaiden i i bl bpil i1 04 V!
should be protected by semaphore signals. Le?al-pmgsiﬁgsj in. towns, or on i b 1§5 wgiﬁftfmv 'laad should pass over the".m&gg thr:sd gmhzﬁ:i%
gﬁegz:fcusbeflhgiﬁil;%ar?ﬁ T reqmre‘ e !Pmm’n ,by distant signal, 118 1 deﬂezgwn za& oscillation (when practicable) shouldﬂi pormaNie # i
i bk 1 PasSIg ! L Lk o i Fidaigndh 300 ‘ds‘lowly..andshould
9. All signals worked by wire should be weighted 0 as to fly to ‘Danger’ { RagRr age, the tosting train should proceed sl .
= e it el M e G et
10. Tunnels and long viaduets should be provided with facilities which SR Gt 1t should remain in this position for at least
will enable workmen t 7t

: 1 to escape from an approaching train without difficulty,
11. The descents at the ends of platforms should be by ramps, not
12. Facing points should be kept locked as far as practicable.

Of' th: Sﬁ? ?abe second passage, also, :;1: ﬁﬂﬁ%ﬁﬁ&;ﬁfﬁ;ﬁﬁ:ﬂ’sﬁg
SENINE ) p 0 D ed not remain £ 2 : : -
iy ge:;esxddegggtﬂ)fd x'?E(‘)herzl>]"e'cﬁ of this test is to ascertain the deflec

i

mhaadmenl - - e
e S OP SN S

steps,

4 facy b O d from the first test. g5 4
‘ § i _oirder has recovere , _ - _
13. High level platforms, overbridges and other structures requiring this B 133 a,ttel: thggu; 3! the train should pass over the bridge at a speed of 20
protection should be walled or railed in to prevent accidents to passengers. | 10. -Atﬁ‘é hn. d’l - |
14. Stations should not be cn gradients steeper than 1 in 250, When ‘ mileyan Miel L

they are unavoidably on steeper gradients, proper catch sidings should be pro-
vided to prevent runaway wagons from descending the gradient, Catch
sidlings may, under certain circumstances, be required at the foot of

IR ) f the deflection
AP hic diagrams should be taken of -
d b ﬂlat:g under t}g gt;:t? loads gurf'ishe manner described in Appendix A
and osc S0 B B

]
ty

steep attached. THhe RN ; ‘ ine load should be determined
itk 12. For structures of cast-iron the brea#lno
15. Clocks at stations should be placed where they can be seen by the from the fbrmnlia"-""‘f ¢
drivers and guards. BT 46, whete: :
16. The block system, or some other system approved by the Government B—Total breaking load. 3 ~
of India, will be adopted for the working of the traffic (see General Rules). "T tal permaﬂeﬁt load, structure, platform, &e. feith E
e ; . i - oines as near as possible
- ing load=for each track, 2 of the heaviest engi the heavisst
B —Teris. th l=1:1{t9;:u2? l:h?:;;'f a]sg?i the ofese:of the s;;an covered with goods wagons of the heavi E
. to e ce e 9
' d-. 3 { ’ ;
System of testing iron bridges on Railways in India. type fully loaded. |

The Government of India do mot approve of the s
bridges to an extent far in excess of the
carry in practice.

2. If tested too heavily,
cause failure afterwards, and th
tailure than the lighter test,

ystem of testing iron
maximum loads they will have to

a fanlty portion is likely to be strained and to
e extreme test is no more a guarantee against
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~ Section VII—Forms.

FORMS A ax B. 1
List of Curves and Gradients.

1t is not necessary to

abstract under different classes,
be adopted on all Railways.

es

give a “complete” list of Curve Gr
For the sake of uniformity, the class

§

g2ed8884

D e L R e e R d
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S aassasz
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g

£
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= t
Zees 2 13
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CEEEEEY £
Mn"nu m
s 2

ust

and all gradients below the minimum of 1 n 30, m:

to the above

FORM C.

List of Ballast.

R
e i e
e W T

Length, miles,

o

g

=

e
355
Bagss
S EE

g

Position,

FORM D.
List of Important Waterways.

U;ximum
veloeit,

in
et

flood,
per second. |[No.

fe

i

Tivity |

feet per
mile.

{Rise of flood| Dec

water above| !of, bed,

low-water
below,

Drainage
area, squaré
miles.

Position,
mile,

Name of River,

Kz=Coeficient for Colonel Dickens’s formula,

‘Where D=Total discharge of the river in extreme flood in feet per second,
M=Drainage area in square miles, .

* Value of K in the formula Log. K=Log, D,—} Log. M,

ol e Rl i



e )
FORM H.
List of Station Machinery, ge.

NUMBER, r1 D 4 b
Name of Station. | . & g ) 5 $ g
50 1 : z
- -f = - I .
E E. :.; 'E § = ‘ %% & é \
. = - -
& & = = & i Kl T0 g L)
LR : )
. X: i i o k!
I‘,* H
1
-
Total number
Average namber per 100 miles
of Railway . . . .
:
FORM L

List of Station Buildings, Staff Quarters, §e.

|

NuMBER BEQUIRED,.

% = - 3 - o g T8 1 = — i
2 g | B3 SR e e :
Name of Station.| @ % 2iles 41 2 § | 2y 38 eEe g4 o] 5B
8 legle Slog/| B | = | g |88 |i=g |28 s solt g
g2 | 88| 5 | g3 | £ = 2 g | e | 56| S22 | & g B
B2 B3| = |Z3 |5 |3 | & |E 22|38 |28 g | 28] £
IS & E L 2] ] 8 12 & AT dv ornl eSS @
1 e ARy
04
g
Total number , ‘
Average num-
ber per 100
miles of Rail-
way
FORM K.
List of Level Crossings.
e Average No, per
Description of Level crossing. Number, 100 tilos, BrMaBxs.
A With gates closing across the Railway, and with huts .
o F »
B With gates not closing across the Railway, but with hats
c Level-crossings without huts X o . . . .
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Line, It will be seen muc > fig
and according to whether it is taken from
ally be fixed to scaffolding, stagi
“such be not available, a trestle can gen
ing taken to select for experiment th

‘above the ground. Where a number of te
moderate height, a portable trestle may be used and

ng train. SRR TR AR ey

¢h the bar carrying the pencil is shown straight, but in some cases it will have >

) enable it to be attached to special forms of girders. i

£ 5 » . . 4. 8'TE, ‘

lkthe following points require attention :— '

| should be sharp pointed, and the extreme sharpness rubbed off by a few
" nt? Rould ‘be looked. to before each tost. The pencil should not be very

g
| ;

‘prevent risk of the pencil point breaking just at the moment of test, but

b a five line in the diagram. g ; : 347

hould be hard with a fine smooth surface. Card is the best material for the purpose. Tt

ﬁg;p‘qg three times the size of the expected figure and fastened so as to be truly at right

d is ﬁxed a truly vertical line should be marked on it with a plamb line before commene- %
: . L

) : otfrﬁ)ogmml point on the fgure at h@inning and end of test should be carefully marked
; case two diagrams should be taken simul&neomldy, one from the top and the other from the
VD mg boom of the girder. If the two main longitudinal girders are not rigidly connected by
distance pieces, ?wr of diagrams should be taken from each girder at the same time.
)iagrams should always be taken from the centre of the span, but for spans of 150 feet or upwards,
diagrams should also be taken at intermediate points. :
(g).—acmal', orams should be taken for each test to get an average, as with anything except a very
" moderate speed, the motion of the bridge is a good deal modified by the motion of the engine and
the position of its cranks when passing the point ab which the diagram is being taken. If the
oscillation of the engine be synchronous and in the same direction as the wave along the girder
~ when passing the point of observation, the movement will be a maximum. ;
().~ Tmmediately the card is taken down the following partioulars should be noted on it :—
- The top of the card.
* The side nearest the bridge.
‘Nature and weight of load.
Speed.
Name of bridge and number of girder.
Top or bottom boom.
‘ Position of pencil point at commencement and end of test.
().—Care should be taken that the trestle or scaffolding on which the card is supported is quite free from
' 13:9 bridge, and that there is no plank or anything from cne to the other by which vibration might
communicated.

Government of India Central Printing Office—No. 329 P. W. D.—12-12-86—100.

: { f ;A.'. %
a few strokes on & piece
“H or F being the best. A pencil of lead or copper might be used on "‘m:etﬂha*’nﬁqu' SR AAELaY
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LIVE LOADS ¢

TYPE DRAWINGS

INDIAN STATE RAILWAYS ' ‘ 1;’;
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Distributed five foad in tous

Jhese Diagzama shew distributed five foad in tous to Be affowed foz ow Matu aud
grams do uot shew actual wheef foads, But the distributed foads equivafcut to the actual
shewu ou the diagram as a five foad of 4l tous distributed.
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SPecimeuo of diagrams actua“g taken fwm 60 feet
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Distributed five load in tows
A. M. RENDEL,

! . i ! . ;
; of Bridges carryiug o single fine of Raibway. Jhe dia- Conag. Engr. to the Secy. of State.
! tous ot a paiz of wheels iu the ceutre of a spa would fe GUILFORD L. MOLES WORTH,

Consg Engr. to the Govt. of India.

| ' | 3rd June, 1881.
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