Government of India

_ ~ Ministry of Railways
< o ( Railway Board )
RBE No. [43/2003

No.E(MPP)2003/19/2/Recom. No.58 New Delhi, dated 22.08.2003.

The General Manager,

All Indian Raitways including Production Units
CORE/Allahabad .

Metro Railway/Kolkata.

COFNOW/New Delhi.

The Director General,

RDSO/Lucknow,

Sub: Report of the Railway Safety Review Committee
(Part-1l-1998)- Guidelines on handling of rails-
Recommendation No.58).

-

The Railway Safety Review. Committee vide Recommendatlon No.58
have recommended as under:

"‘the RDSO guidelines on handling of rail should form an integral part of
the training courses for all categories of staff of Civil Engineering Department.

2. The recommendation has been accepted and Board has decided that
the Manual on Instructors on handling of Rails as developed by RDSO {copy
snclosed) be taught to all Group’'C' and ‘D' staff of Civil Engineering
Department (PWay). The Manual be numbered as CE 900 of the "Approved
Training Module” of Civil Engineering Department and be made part of all
Induction, Promotion and Refresher Courses for the above category of staff.

However, care must be taken that the overall duration of the Courses
does not change due to inclusion of the above lesson plan. :

The implementation of the above training course be advised to Board.

DA: as above » _ ‘ f @ M%s

{ P. Ananth )
DJrector(Manpower Flanning)
Raikvay Board
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No.E(MPP)2003/19/2/Recom.No.58 New Delhi, Dated. 22.08.2003
Copy to:-

1. The General Secretary, NFIR, 3 Chelmsford Road, New Delhi, for
information with 35 spares. -

2. The General Secretary, AIRF, 4 State Entry Road, New Delhi for
information with 35 spares.

3. The Secretary General, FROA, R.No.256-A, Rail Bhawan, New Delhi for
information with 5 spares

4. The Secretary General, IRPOF, R.N0.268, Rail Bhawan, New Delhi for
information with 5 spares.

5. All Members, Departmental Council and National Councit and Secretary
Staff Side National Council, 13-C, Ferozeshah Road, New Delhi (€0
spares)

6. The Secretary General, All Indian RPF Association, Room No.256, Rail
Bhawan, New Delhi - 110 001 for information with 5 spares.

.,

For Secretary/Railway Board.

No.E(MPP)2003/19/2fRecom.No.58 v' New Delhi, Dated 22 .08.2003
- Copy to:- |

The Principal, Civil Engg. Training Centre/NR/Kanpur

The PrincipalARTMTC/NR/Subedarganj/ P.O. Piplagaon/Allahabad
‘The Principal/Civil Engg. Training Centre/SR/Tambaram

The Principal/Civi Engg. Training Centre/SCR/Guntakal

The Principal/Civit Engg. Training Centre/SCR/Kacheguda

The Principal/ZTC/CR/Bhusawal

The Principal/ZTC/NFR/Alipurduar Junction

The Principal/lZTC/SER/Sini
“ The Principal/ZTCMR/Udaipur

The Principal/STC/NER/Gorakhpur.

b

(P Ananth}
Director(Manpower Planning)
Railway Board
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Copy to:-

CRB, FC, ML, ME, MM, MS, MT, DG(RHS), DG(RPF), AM(Budget),
AM(CE]}, AM(C&IS), AM(Comml.), AM(Elect), AM(Fin.), AM{Mech.)
AM(Plg.), AM(Project), AM(PU), AM{(Sig.), AM(Staff), AM(RIy.Stores),
AM(TEC), AM(Telecom), AM((Tfc.), AM{(Works), Adv.(Vig.), Adv.Fin(Exp),
Adv.(IR), LA, OSD{MIS)

ED(Plg.), ED(Accts.), ED Fin(BC), EDCE(B&S), EDCE(G), EDCE(Plg),
ED(Coaching), ~ ED(CC), ED(C8IS), ED(E&R), EDEE(Dev)
EDEE(G), EDEE(RS), EDE, ED(RRB), EDE(N), EDE(Res), EDF.
EDF(C),EDF(S), EDF(B), EDF(RM), EDF(X)l, EDFQQI, ED(H).
EDLM,  ED(MIS), EDE(GC), ED(Trg.&MPP),  EDME(Chg.)
EDME(Fr), EDME(Tr), EDME(TOT), EDME(Dev.), EDME(W).
ED(PC)l,  ED(PO), ED(Pig). ED(PP), ED(Projects),
ED(Projects)(/DMRC, ED(RE), EDRE(S&T), EDRE(S),
ED(Safety), JS, JS(C), JS(E), JSG), JS(P), IGRPF(Hqrs.)
IGIRS, ~ ED(Slg), ED(Stat&Eco), EDRS(C), EDRS(G)
EDRS(P),  EDRS(S), EDRSW), ED(TD), EDT(M), EDTMC)
EDT(P). ED(T&C), ED(CP), ED(PM), ED(PG), EDTC(R), EDTC(FM)
EDTT(F), EDTT(FM), EDT(M), EDTT(S), EDV(4), EDV(E), EDV(T)
ED(W).
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FOREWORD

Railways for mass

90 UTS rails have been adopted by the Indian
vis conventional 72

utilization. These rails possess some special features visg-2-
UTS rails in use in the past:
o 90 UTS rails have higher tensile strength and are more wear resistant as
compared to 72'UTS rails '

e 90 UTS!rails are Having lower
rails (14% min), and are more sensitive

% elongation (10%min) as compared to 72 UTS
to bad handling practices.

Indian Railways receive 90 UTS rails from Bhilai Steel Plant and also
through imports. In order to prevent any damage to 90 UTS and Head Hardened

rails during handling, special care should be taken in order to:

3

i) maintain perfect straightness,
if): avoid surface notching,
i) prevent metalturgical damagg,

iv)  isolate from-injurious substances,

v)'  protect personnel,
vi)  prevent point line loading

It is acknowledged that in special cases, strict adoption of these guidelines
and recommendations may not be considered possible with the present level of
facilities available in the ficld. Nevertheless, the principles set out in this manual
remain valid in all cases and must be employed in order to ensure successful and

damage free handling and transportation of rails.

1
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1.0, General Precautions

1.1 Profection of Straightness

o Igarel_y visible stra_ightnesé;deviations, for example a déﬂeétioﬁof 0.50 mm

o L 2. metres span, rende:.rs a rail unacceptable and requires careful handling and

y cking. Ther&‘aforc, spec?{al care should be taken to avoid less of straightneés
uring all l1aqdl1ngs, stacking and transport operations. In particular:- '

« Avoid heavy static loading and sudden impact (or dynamic) foading - .- . v .

. Ayoid single point slinging and ensuré minimun two point skinging. More
slings should be used for longer rails as specified. i '

« Ensure that rails are kept horizontal and straight when lifting, carrying of

placing them! . ; - A Y -

Avoid cnd drop and flange overlap. _

"Guard against localized point or line contacl loading w

Align rails uniformly, avoiding flange overlap or crossing.

Ensure that rails of the same length are stacked together on.2 firm

providing uniform support. ‘ '

o Subsequent layers should be se
gpacers Or dunnage in vertical ali

o All necessary precautions are taken to protect I
exercised with longer rails. i

hen sta@king.

lc\_/el base

arated with consistently and. uniformly placed
gnment with the base¢ supports. . . T
ail ends, Extra care should be

N . . . ) L Ii
1.2  Protection of rail surface , *i
even less than 0.25 mm in depth are likely to cause ra‘f;l
fore, -insufficiont care in handling and transport

s rail surface damage. To prevent rai

Surface notches of
fracture in service. There
. operations can lead to seriou
any damage, the following precautions should be taken: i i
¢ Avoid impact Or abrasion of rails and rail bundlcs against structures, building‘ls,
ships, hatches, wagons, vehicles, etc S - S

o Ensure perfect straightness of rails in each layer.

e Avoid crossing or, flange overlap o L :
g. ldeally, lift the rails by using electro-

« “Avoid use of round-link chain slin

- ‘magnetic lifting devices.

s« Where conventional slings ar
slings and sleeves are recommended, Asan2

used, these must be fitted with fabric slecves.
o Avoid bruising, notching or scoring of surface

l ’ A.,\-

S maiganms

s et AR PR T TS - -

| surface from

e employed, use of fabric, €.8. i)olypropyl,:é:pe
lternative, if flat link chains are

Zan I[P

g

i
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' “appropriate. L

i T

j
o
¥
i ks fmortas ' L |
? - 1';8- I111}901tant that any rax.l support, handling or clamping device and rail
pinch rollers do not apply Jocalized or point contact tosthe rail. Whersg it is
possible, ensure that these items are profile conioured to match the rail profile as
1.3  Prevention of Metaliurgical Daxﬁage SUNEE RS |
A | g

These rails are .tl}efmally very sensitive and likely to ‘'develop 'mctallui‘gical

* defects if exposed to localized heating, which produces very hard, brittle and

cracked metaliurgical structures which may lead to sudden failures. Therefore,

o alll heatings, flame cutting, welding and spot chdirtg operations must be
strictly prohibited during rail handling or transit. = o

. o every precaution must be taken to protect rail from electric arc from adjacent

cables or molten metal splashes from nearby welding operations.

1.4 Profeé,tion from contact with injurious substances -

These rails can withstand normal degree of rusting. In unfavourable
environments, this normal rusling may be accelerated. A more serious risk is
posed by localized corrosion pitting which has effect to short surface notching
and may cause subsequent rail fracture. Therefore, during storage, handling and
transport operations, it is of the utmost importance that every precaution is taken

to: N :

o Avoid contact with injurious substances which are knewn to, or likely to react
with and produce high levels of _éo'rrosio'n'in steel. Special attention should be”
given to acids, alkalis, salts, fertilizers, sulphates, chlorides and nitrates. Do
ot overstack or stack rails adjacent to such harmful substances. ’

« Rail stockpiles should be built on a well drained base of inert material with
uniform supports and preferabl

) y above ground level ‘on concrete as per
drawing No.RDSO/T-4962. i | -

1.5 Minimising Danger to Personnel . o .

It is recommended that special attention should be g_iv__e“r.x with respect to:

-
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[ ] Use ALY sevdtvses o . M : '
e loi tfzt[:.txw. pt Slecgye gloves and clothings to reduce risk of skin abrasions
tc‘mperatureo:;u?:l;;)vﬁ V\ixll als<; miligate against the effects of extremes’ oi‘ '
mper sxperienced when rails are ¢ ithe >
olinatio conditions. : xposed to either very cold or very hot
« Insi ' | ‘ | '
diss:is.écct)p we,z}mng of steel toe-capped protective footwear. Ensure wearing of
distin ive coloured helmets ax.ld clothings to provide ease of identification and
oca?xon of personnel by machine or crane operations. -
Avoid standing under suspended rails.
Avoid sudden dropping or impact on raiis -
I'_“‘Ot'bld tl_leguse of pundlc strapping in liking, slinging or handling of rails
];?nsl.lrc sa|fe wqumg_: in the vicinity of clectrical conductors and wiring to
avoid contact with rails. ;

L O T T

1.  Stacking : . ' -

]

2.1 - Base preparation | L

Stacking of rails shall be done on proper concrete base as per drawing
No.RDSO/T-4962. Base supports and dunnage should- be evenly speced along the
rail length, with special carg (0 support near rail ends. Rails forming the botiom
Jayer should be carefully aligned and-care should be taken tc ayoid overlapping of
rail flanges. ' ' - v

2.2. Subsequent Layers

o Torm stacks from rails of the same length.” Where this is not possible place the

shorter rails in the-upper layers. -
o Avoid a leaning stack by placing rail ends (rails of the
alignment. , i ,
e When dunnage is used, do not cross layers. Kecp the ;rails in a uniform
lengthways direction. | H
o Ensure good vertical alignment of dunnage ot spacers in the completed stagk

by placing them in identical positions along the rail length. ;

e Timber dunnagc should be of a uniform and adequate thickness (say 100 mm)

same length) in vertical

o withstarid loading and allow for sling removal without ‘ripping out’. ¥
» TFach successive layer of rails should be either of a constant or decreasing

]

width. . : | T

)
'
]
i
i
1
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se of suitable ratl handling equipment, such as electromagnetic iitling

dei.""'- o » gt HY ETCYCL ) I 3 ‘
! .\ tees,ratl grips cte. is  essential, and special care should be tuken w ensure a
irm and level base, standard lengths and uniform alignment. '

- 3.0  Handling, Lifting and Slinging Techniques

3.1  Basic Principles
i) Usc, :I‘WQ (()}‘ morc).poim‘ leiuging. T'wo point slinging has been found
satisfactory for handling of rails up to 13 metre length. Three or more point
slinging is recommended for longer rails. A S
i)  Use Iifting (spreader) beams fitted with slihgs, grips or other lifting devices
of uniform length to ensure that rails remain horizontal and straight. |
“ i)  Avoid excessive rail end overbang. The overhang beyond the ouler lilting
point should be less than one hall the distence between lifting points. -
Recommended location of lifting points for various rail lengths diring
Joading of rails in Flash Butt Welding Plants are tabulated below: I
Rail length (m) No. of lifting | Distance between .|  Max. rail end
L ' points lifting points (m) | _overhang (m)
12-13 | ' 2 T 6-65 ¢ | 13-323
26 4 ' 6.5 ) 3.25
39 6 - 65 i 3.25
130 20 6.5 3.25
260 ‘ 40 1 6.5 1. 325
3.2 Handliag of rails
Handling of rails can be classified into the following four categorics:
(2) - Handling in production units
(b) Handling in Flash Butt Welding Plants ,
(¢) . ‘Handling at the track renewal sites (in Open Line)
(d) : Handling at Construction sites g
_ _ _ .
' These can be further discussed in the foltowing three contexts:
4

AP




321 Handling of Rails in Production Units

e

(1) Handling o.l'singic rails
(II) Liandling ol three vail panels
(i)  landling of 10/20 cail pancls

%
et

3.2.11 Sz'r:tgle rail panels should be -handled invariably with magnetic lifting
devices, The i’nagnets should be suspended from a lifting spreader béam in
agcordancc with the basic handling principles, as outlined in para 3.1.
above. =

3.2.1.2 39 m long rails, should be nandled invariably wn.h magnetic lilling

" devices. The magnets should be suspended from a lifting spreader beam in

accordance ‘with the basic handling principles; as outlined in para 3.1.
~ above. ' ' '

32.1:3 10/20 rail. panels should be handled invariably v&ith magnctic'liﬁing
devices. The magnets should be suspended from a liting spreader beam in
. -aqcordance ‘with the basic handling principles, as outlined in para "3.1.
"~ above. o R .
i : | : : l

SR | |
322 Handling of Rails in Flash Butt Welding Plants | \l

3.2.2.18ingle rails should be unloaded from {he BFRs with ‘tﬁé'i{élp of magnelic
lifting devices, as .spcciﬁed for handling of single rails in Production Units,
' in para 3.2.1.1 above. : '

2

In case magnetic lifting devices for rails cannot be provided in Flash Butt

Welding Plants, all handling of single rails should be done with-electric
“hoists and spreader beams, in accordance with the basic principles outlined
in para 3.1. above. | | N

T .

3.2.2.2 39 m long rails should be unloaded from BFRs with the help of magnetic
+ lifting devices, as specified for handling, of 39 m long rails” in the
- .Productioﬁ Units, in para 3.2.1.2 above. : '

' In case magnetic lifting devices for rails cannot be prﬁvided in Flash Bu
Welding Plants, all handling of 39 m long rails should be done “with
synchronized electric hoists and spreader beams, in accordance with the

basic principles outlined in para 3.1 above.

A
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323

| 3.2.2.3 10720 rail panels should be handled with the lzup of the nmg_,nc&w i:lunL,

devices, as specified for handli
t ing of lU/2U mxl tmcls n the P
Units, in para 3.2.1.3 above, ¥ [ hb .IUK!‘-:LUU”

[n case-magnetic lilting devices for rails cannot be prowdt,d in Flash Buut

-Welding Plants, all handling of 10720 rail panels should be dore: with
synchronized electric hoists and :spreader beams in’ accordancc with the
_bdblC prmcxplca ouilxncd In para 3 l above -

Handhno of rails at track remwal sites in open lme '

32 3.1 Smgle razls are usually required on renewal. of points and crossings in

1unnmj, lines. These should be unlvaded from BFRs/BRNs by providing a
ramp; ‘of (wo unserviceable hardwood crossing timbers kept at 6.5 m apart,

" one end resting on the BFR/BRN and the other end held: firmly ‘on the

ground. The rail to be unloaded should be fastened by ‘I type hooks at
two plau..s 6.5 m apart, held properly with hardwood packing to avobd
br umng, of rails, The hooks bhould be held with nylon ropcs

The rails to be unloaded, are made Lo slrd«. over the clecper one by one and

‘care being taken that overhang does not increase by 3.25 m cach side,

When a rail reaches the ground, it is (o be lified by rail-dolly or tongs to
clear the end of ramp. Rails can later be carried with-the help of rail dollics
to sites, whe1 ever- ruqun‘ed thhout Ldusmg any damage to lhcm

3.2.3, 2 Use of rail panels of length icss than 10 rails should be dVOlde Ir

however unloadmg of short welded pancls of 39 m length is unavoidable on
track renewal sites, in running lines, these are to be unloaded by providing
a ramp of adequaie number of unserviceable ‘hard wood crossing limbers,

: _kept 6.5 m apart, as per the procedure outlined for unloading of single rails

in para 3.2.3.1 above. It is preferable to unload these panels on the nearest
railway station in loop line following the procedure mentioned above and

later on carried out with the help of rail dollics to thc. site wherever
u,quuuu w1thout causing dny ddmdbb (o them.

3.2.3.3 On track renewal mtcs in running lnm long welded pane[.s are unloadud

- from special end unloading rakes at work sile at cess during 1RR.
Immediately after unloading of rails/panels at site, they should be kept in
upright (head up) in straight alignment. On long bridges, panels are (O be
supported on bridge timbers and not allowed to sag over;?he opening,

—t e
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b4 l’ifllldﬁﬂ.}; of rails at construction sites

£.4.1 Rails in a minimum length of 3 rail pancis should be used for ¢onstruction
o.f new lines. I however, the use of single ruils is uuavdi.'dreibic due 1o
difficult terrain or other limitations, the single rails meant for use on the
construction sites of new lines, may be unloaded from BFRs/BRNS, as pcr
ic procedure given in para 3.2.3.1 above. These rails can then bc"loadcd
~into ‘a_md unloaded from road vehicles with the help of roadicgancs, with a
spfzcral spreader beam, madd in accordance with the basic h’andling
principles, as outlined in para 3.1 above. ' o :

2.4.2 " Rails in a minimum length of 3 raif panels should be used for construction
of new lites. ‘The three rail panels, meant for use on  construction sites of

new lines may: be unloaded from BFRs/BRNs as per the procedure given in

para-3.2.3.2 above. These rails can-then be loaded into and unloaded from

road vehicles with the help of road crancs, with a special spreader beam,

13nzlxde in accordance with the basic handling principles, as outlined in para
.1. above. : ' '

£.243 Onthe construction sites like doubling projccls; rails should invariably be
obtained in special ¢nd unloading rakes, on the running line and unloaded
in accordance with instructions given in para 3.2.3.3. above.

4.0 General instructions on usage of 90 UTS rails in field

4.1 Following precautions on usage of 90 UTS rails are required tioibe observed
< strictly: : .

-« Notch sensitivity is higher’in 90 UTS ruils and therefore, precautions are
required to be taken while taking care of what can lead to formation of notches
and corrosion pittings, ’ -

e Micro-structure of 90'UTS rail is different as perceniage of carbon is too high
and therefore, hardenability is more. 1t is therefore necessary that rail when
heated above 700°C which changes its structure lo austenite should be slowly
cooled, so that aUTSenite is able to convert again into pearlite.

42  Keeping in view the above, following precautions are required to be taken:
4 ) - - . * . - . ' - Y
e Flame cuiling be done only when it is unavoidable. A minimum lengtil ol 100

mm ol cither side of cut should be pre-heated Lo 250-350° C Aby uniform
~ movement of heating torch before start of cutling operation. E




|
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.

- While carrying oul heating and welding operations on 90 UTS rails, it should
. be ensuced that after heating 90 UTS rails above 700° C, rails are slowly cooled |

10 550 10'560° C. - !

During Flash Butt Welding of 90 UTS rails, proper" ca_padity butting load

k preheats, causing very pronounced heat affected zone: : : !
" In case of bending of rails (for manufacture of switches, etc.), proper wooden

L,'
3
:

should be used because low capacity butting load plant increases number of

1

supports be provided to avoid dent or scar on bending. line i.e. to avoid
development of stress centre. T ‘
No holes be drilled unless required for operational use and therefore, no fish
plated joints should be provided in lead rail except for the end touching with
crossing or switch, i.e. intermediate joints should be welded without making
any hole. | I B .
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