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CHAPTER XI

TRACK FORMULAE
Page

Brief notes on track formulae. . " . TFato TFb

Calculations for lead and radius of turnouts . TFI
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Calculations for main distances of cross-overs and
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Calculations of dimensions for distance blocks and
M.S. flat bearing plates with rail screws, .. i TF4

Calculation of bolt lengths for points and crossings. ,  TFS5
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Brief notes on track formulae

Turnouts : As already mentioned in Chapter V on
Turnout, Switches and Crossings in Volume I, the lead and
radius are the most important dimensions to be computed
in a turnout, A turnout may be laid with a straight switch,
a partly curved switch or a fully curved switch. There are
slight variations in the formulae used for calculating lead and
radius of the turnouts with these alternate types of switches.
Page TF1 gives the formulae for calculating these dimensions.
The straight lengths ‘C’ along rail from the theoretical nose
of crossing to the tangent point of the lead curve and the heel
divergence ‘X’ are suitably adopted for each turnout, depend-
ing upon its crossing length and the switch entry angle.

Symmetrical splits : The lead and radius of a symmetrical
split layout are calculated by the formulae used for ordinary
turnout except for the change that in computations the values
of the crossing angle, the switch entry angle, the heel diver-
gence and the gauge are halved. This nearly doubles the value
of radius as compared to an ordinary turnout with the same
switch and crossing angles. The modified formulae of lead
and radius are given at page TF2.

Cross-overs : The distance ‘D’ from the theoretical
nose of crossing to the theoretical nose of crossing on the
main track is a function of crossing angle ‘Z’, the distance
between track centres G1, and the track gauge ‘G’. This
can be calculated by the formula given at Page TF3. The
lead and radius of turnouts are calculated in the same way as
given in an earlier para on turnouts. It may be noted that
the two turnouts may have equal or different crossing

angles.

Scissors cross-overs : In a scissors cross-over, the distance
‘2A’ from the theoretical nose of crossing to the theoretical
nose of crossing of acute crossings of diamond, is the gauge
‘G’ multiplied by the cosecant of the crossing angle ‘Z’.
Distance 2D’ from the theoretical nose of crossing to the
theoretical nose of crossing of acute crossings on main track
can be calculated by the formulae given at page TF3. The
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calculations are based on the assumptions that a scissors cross-
over is symmetrical about the two central axes, all the four
turnouts have equal crossing angles and the two main tracks
are paralle] to each other.

Diamond crossing : The principal dimension required
for laying a diamond crossing is the distance ‘A’ from the
theoretical nose of acute crossing to the theoretical nose of
obtuse crossing. The formula for calculating this is the one
given in an ‘the’ earlier para on.scissors cross-over. The dis-
tance ‘X’ between the acute noses of point rails of obtuse
crossing is calculated by the formula given at page TF3.
The calculations are based on the assumption that the two
tracks crossing each other are of equal gauge.

Distance blocks and M.S. flat bearing plates : The width
of distance blocks and the spacing of holes in M.S. flat
bearing plates is obtained by adding some constants to the
clearance between rail heads. Pages TF4 give the formulae for
calculating these dimensions along with the assumptions
made.

Bolts for points and crassings : The grip ‘G’ of the bolt is
the distance between the outside faces of the webs of the
outermost rails which it holds. The bolt length ‘L.” can be
calculated by adding a constant to the value of the grip ‘G’.
The value of the constants depends upon different combina~
tions of plain, spherical or spring washers used and the dia-
meter of the bolt. The table on pages TF5 give the values of
such constants for 22mm and 25mm diameter bolts. These
constants are meant to be used for black bolts only.



HOLIMS Q3AY¥ND HLIM L1NONYNL

|

T
-

RIFAL 275 7 P 2 s
HILMS D487 HLIM ONY =M Y REm ;

HILIMS GHENT KLY Ve M WS ....u —= = Y Show M SN S ESaN
HLM HILIME LHOIVHLS HLIM 9-°0-9 : 7
SNISSOY D A0 JON 0L 84 T _ﬂm_..ljkﬁ ﬂ}muﬁm,ﬁh&a{” . — | ;

S T7 LWL A0 DVTT= P e U,+ =Z oWy T
o oS o 58 L R AP} i
7 KLUV HO2) 173K : - ﬂ
02 09 OV 40 LN o ~ b
OMIMYS MO FONVLSIO =
WILME 4O
00 TSN O T WO 2 s 2 ,..__“...._‘.u._._...&m Q3AEND A11HVd H1IM 1NONHN1
FONVLSIT FTHIONTT HILMS = | A= " A+ e ‘M FTINY WISSON
= _.I S
a7 OVT7 A0 LMD N M ¥5.:0-10-9 \
N - L LY 3T SOVIH = -~
S | mer JONOLLINC 1Y OV ¢ N\ T MRS . e = :
& | T mavaL SO SEIVHIML = 1] 2 anit N i s : _
A+ P :
FOL VLIV LY OVIH &IT...EU+ E%EH_I.....; = Z ovi7 _ ,__!n_ﬂr ~Z X.
vy 3NIN0L 30 SSINHIIHL=Z(] 9-3-9 g0s o0 Y] FRWOHL
I LY TNIAHING =Y
D OVIT 40 LMD INTD HOLIMS 1HOIVHLS HLIM 1NnONHN 1 “M 79V IWIS508

WYL THL O NISSOHD 40 FSON EME o s

TYILIHIIL WS DFSYIN A-M__A+# = Y SovY
IV NOTY HLONTT IHOIVELS = 7 MMS D -X- d P sl

TINY WILMS = p\ PO ¥ — Y -
e /L L e T -
TINY 5S04 = M M52 7 + _”__,:.__.. = Zovi L‘._. < > -
FOVG HIVHL = M NS J-X-9 504 My " Tz FSON DML
9 Jod LIV
I THM

SLNONYNL 40 SNIAVY ANV gV31 HOd4 SNOILYINITIVD




2

TF

HALME T3N40T KM %Eém.m
FTONY ﬁ.ﬂh?ﬁ.u}
FINV INSSOYIM,

HOLIMS d3AYND HLIM S11NdS IVOIHLIWWAS

; = ¥ s L
HGNITT HILIME .H }I}._,sm____..+3____ﬁw i
LN EH%%&%MHH 750w h i Un &= lu Y _
WWLIHOTHL WOHS QTS VI __ﬁ A, Fonv
e DANOTY HLONIT LHVELE™ D ____ ".HI__.1||.!
WY w%bmﬁ“wwﬂwhﬁﬁ a A M.S Vet nL..th. 3 ﬁlll ——
; -| & somy 4 e [ ZOVIT mﬂmm
FAVD HIYEL® :h) EnsH-E L ok
9 N ME )
'IHTHM _M
% N
5
g el HOLIMS LHOIVELS HLIM S11dS 1voldlIWWAS

LHIVELE HLM ENITVE =Y

FIONY  HILIMS= )\ P v
. . e MF e TS 2
TN GWISTOEI =M, A-M  A+M
~ 2=\ STV
INYID OVIT S0 LMOS ANTE ﬁ £ sD-2 ;Iu d N\ T7WY WOLMS
WYL WL 0L ONISSO8I 40 I90N X 9 N
TwILL FHOTHL N OFNZVIN La ...n. 1
TIVE INDTY HLONTT INSVHLS= ) Y s + a1l
“13FH LY FONIIEING= - ATM ik ., t3 &
X %EQQLJ S, = LT A __m
FINVY NIVHLEE) ?l;_.au- ¥ l& g 53
C Tk ki _.\_ ﬁm

'S11ITdS TVIHLIWWAS 40 SNIavd ANV QV3T HOod mzo_._.,q.#zo._do




TF3

HEET | DF1

.w_ﬂﬁnu& WA 2T 5 A\ S ONISSOWD GNOWVIA

2750 + V =X _
WISSOND FENIRT %0 A%.EE VAN o J24+Y2 ——————
STKY IMO SO SISON THILIV NIIMLTF STINVISIE = 3
OSSO0 FSUGO SO FEON TYNLTNOWL 01 SNISERUD

LU S0 FEON THIULTHOTY WOYS FINVISIT

o]

X

=Y

Fovo Nw¥s =5
4

0

1
=0 779m7
OSSR

FEW O

DNES0ND A0 ISON THLLIY
& SESRNT F0 TSON WALROTHL WO FINVEEE =
TR A SIMCTONT TEALED ONY LN A0 FTHY =

"I T
ST I iy Y %D e SW3IA0-SS0YD SHOSSIOS

ONOWWIT 10 SOMISSONT e
ZURIY SO SNISSONI S0 FSON TWAHLTHOINL L D, i b A
DWISSONT 40 IFON TYNIFHOINL WoMS FoWKisw =Y 2 TR A FEONO T T.Q.......df._ DNIESIND A7 50N 0T
NIVHL NIVW NO L0 — g i
AL SO DNISSOND TLRIY 40 TTINY OWISSO¥) =2 Z @29 =ye H _
(7]

NINHL NIYW NO SONISSO¥T
FUA2Y JO IMESO¥I S0 ISON TILLIHOINL O
SNISSOND 40 FSON TYoLI3¥0THL Woks Fonviste = .hl..
"CIAINTI NWYL NITMLIG TSy =6 7402 _”Nuuw 9-9 r_mm_ =Qqz 2
FOWINIYLE =

FHTHM

NIV NivW NO
INISSOYD A0 ISON T¥IUIHOML 04 INSSOXD
40 FSON TWILL FHOIHL WOYS FINVLST
GIMINTD HIVYL NIIMLIG FONVLSIO

| FINNG NIWAL

"FIINY ONISSOND

2 102 _”N...E_ 5-9 LGH_HQ _
‘BNISEOHD 3D FSOMOIHL I."-I.ﬂlmwﬁaﬁﬁ&& FION:OFHL
T

SAONDW VIQ GNV SH3IA0O-SS0HO 40 S3ONVLSIA NIVIN 404 SNOILYINO VO

it

.|
NOOO
vl

L




TF 4
HEET 1oF 2

(TIE FLID SF LWOS INHL LY STV OVFT ML A
QFONILENS FTINV ML DIAN0HS ) STHILINS 40 STI3H HYIW S7UNTd INEVIE Mo UNLSNOD ¥+ ) =#2+D+G + =D

'SONISSOUI N SILVTe SMUVIE bOS HMLSIOIV + ) = wm+m%w___..m +ATO  NvorsKIwa

.n..__i____-_}_.m._ FLUTR S5 ANFOS IVHL ¥ STVY OVIT WL AR
GONZLBNS TN WL 0300 ) STHILING A0 ST33H BNIN SKIOTE FINVLSIO Hod SNVISNOI Y+ N = Q=0+A=d W

'SOMISSOHI M SHIOTE FONVLSD ¥OS LVISHOI ¥ + ) = mmm%m +A=d NoIsNIMG

ZUNT OMEYIE NI STT0H 40 SOMIVAS GTINOTY = o
¥2078 40 HLOM 0FIDIY = 4

FTONY OMESSOHI = m

‘BOVAH TYY NIFHLTE FINVEYVITD “‘}

. ..mm._

b

G NI
_n_
TRE I L _
7 S S = = .\
Jrn_ .J —_\\““u@&ﬁw
‘SM340S vy HIIM s TT
S3IV1d ONigv3g 1vid S ]
GNV S3D079 ONVLSIA H03 o\
SNOISNIWIG 40 SNOILVIND VD S
Tu AT 2

"




TF 4

HEET 20FE

LOBT +4 807 +4 - - St 44 Fr 4 - - HIUME ¥ 0 == Sip
LB +4 ZEOZ + A - = SF 4 G8F w4, — == MAHE HD e COFE
2061 +4 2807 +4 ~ - 98 +4 £8% +A — ~ HLLMS ¥D == 006§
1080 e | za02 & 1 2 i i = = s e
L06/ +4 2602 +4 - — 98 44 285 +4 R — HIUNE HD % OZ#L
- -~ 2422 +A 127 +A = = 225 +A G A | MUMC YD W LY
- = 2472 +4 122 +A = - 925 +A C/5 ek | MUME YD = 0089
= = 7472 44 122 +A % - 225 +4 S A | AHUME YD %= DR/
= = 2422 +A 2744 i 52 P25 +4 S5 A | AMAME XD = 058
- - - 122 +4 - - — S5 w4 HUMS X0 W% 0F 1if
L - 2422 4 — - - 875 +4 - HALIMS ¥ = 051/
[ i o4 " #BDE +A SEZE 4 A E98 #4 FEF #4 €S +4 815 +4 NS08 B M 1
£I61 +4 §807 oA 6427 +A LLZT oA 19F ok &8t 44 625 +4 945 # DSOS S M/
0167 <4 $80Z oA | 9427 oA EL2T 44 1.9% +4 FoF +4 925 +4 S5 ok NS5O ¥8 M
£O61 +A £808 + 4 #1422 <A 2422 +4 ot +4 #ér + PEE +A §-15 +A INSSAT 2 M/
706/ +4 2802 +4 £422 +4 122244 ey 288 +A 925 +4 /5 44 WNSSAD 51 M/
- - FAZZ +4 - - - 284 - DVESCED OF A
‘M09 uG/ ‘406 825 409 UG, 'HO6 hx 2S  Wums wo amssoss

© = U oNNIE N STTOH 0 WIS d = ¥I0T8 20 HLOM H NOUAS 530

S31V1d ONIYY3a NI SIT10H 40

ONIDVdS ¥ SHOO19

3ONVLSIO 4O SHLIGIM INLLVINDTVO HO4 31Avl




CTE 5N

HEET 1 OF

LTOR ww g9z ¥ FEIEYES 5 L S LTOF W G52 ¥ F50 W gP2 LY Woll oFross
W5 FHL DVIEITISN HLONTT TWILLIHOTHL FHL A ©2 3 s Of AG SNIASKA SHLSNZT M
A0 LRT GLTOF Fl ONY i GFWE0M T8 DI0HE Wa § 0 NOUIF TS WiTWIATR |f

i

(a +Uv +A =
Q+ D+TINHNTTT = _ﬁm o wm:r FWVEIVTI? = B)

ﬁ oy

SONISSOHI ¥ SINIOd HOd4 S1108§




TF 5

SHEET2 OF2

ATND SATOE WIWTE ¥Od FTIEVN ISV FEV MOEW NIAIS SHLONTT 1708 3H]

~!310N

oNgF
L e e HIHLO ML LY HIHSH ﬁq@%ﬁw NG LY HIHSYM OMHS
2 §ei ONZ YLD THL LY STHSUM MY GVY ONF
8ees ..m...ﬁ.__ﬂ HIHTWH DN AT Hi ﬁw HALOF v MINCSWM TVIRYTHgS
<)
ca+ i+ ONT HIHLO FHL LY HIMSHH
o MY T OVY 0T FV0 LIV SNSHY MY oS HOM SIS TFIEIHAGS
@
SLTOF WO Wk FF M4 SLT0R WG e g M NOLLINTS 30

1, HLINTT 1708

._4. HISNIT LT08

SONISSOHO ® SINIOd HO4 SHI9N3T .L108 40 SNOLLYINITIVO ONIMOHS 378VL




CHAPTER XIJ

PRESTRESSED CONCRETE SLEEPERS

Brief notes on prestressed concrete sleepers and

fastenings. ‘ : ; . : ; 2
Table of drawings for prestressed concrete

sleepers and fastenings. - ‘ . ;
Prestressed concrete sleepers BG. - .

Elastic rail clip and Malleable or Spheroidal
graphite cast iron inserts. . 3 .

Grooved rubber sole plates and mild steel nylon
composite insulating liners,  * : i

Page

SPCa to SPCc

SPC1
SPC2

SPC3

SPC4
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Brief notes on prestressed concrete sleepers and fastenings

Prestressed concrete sleepers: BG prestressed concrete
sleepers to drawing No. RDSO|T-2495 for use with 52 kg rail
section and RDSO|T-2496 for use with 60 kg UIC rail sec-
tion has been the result of evolution of concrete sleepers
based on experience and field trials with other earlier designs.
These are standard designs of prestressed concrete sleepers
for broad gauge. In addition to these, there are 5 other different
designs of prestressed concrete sleepers being manufactured
and laid in track. Details of the standard prestressed con-
crete sleepers furnished on pages SPC2 in 2 sheets and for
other designs, relevant detailed drawings may be referred to.

This sleeper is of pretensioned type and can be manufac-
tured by longline or stress bench or individual mould
methods. This design utilises 18 nos. of 3mmx 3mm diameter
high tensile strands with an ultimate tensile strength of
184 kg/mm?®and a minimum 28-day concrete cube strength of
525 kgfcm?,

This sleeper is cast with malleable or spheroidal
graphite cast iron inserts for use with elastic rail clips along-
with grooved rubber sole plate and insulating liners. The
fastening system renders the sleeper usable in track circuited
areas.

For nominal distances shown in drawing between
inserts, a nominal gauge of 1673 -5mm is expected. This
may vary slightly depending upon the effect of tolerances on
various distances and components used in the assembly.
Sleepers to drawing Nos. RDSO/T-2495 and RDSO/T-2496
differ only in respect of distances between inserts so as to
accommodate higher rail sections and in all other respects,
they are identical.

Elastic rail clip type RT-1892: Elastic rail clip RT-
1892 is used in conjunction with malleable or spheroidal
graphite cast iron insert cast integrally with concrete sleeper.
The centre leg of the elastic rail clip houses into the eye of
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insert while toe of the clip rests on the flange of rail and heel
of the clip rests on the heel shoulder of insert. Same clip is
used for BG 52 kg and 60 kg UIC rail sections but with
different insert designs. The clip is manufactured out of
20.64 mm dia silico-manganese spring steel bars suitably
heat treated and tempered to meet the requirements of IRS
Specification No. T-31 to give toe load value of about
710 kg at 11.4mm toe deflection. Details of the elastic
rail clip are shown on page SPC3.

Inserts : Cast iron inserts integrally cast with concrete
sleepers can be of malleable cast iron or of spheroidal graphite
cast iron. The stem of the insert which is embedded into
concrete is suitably shaped to offer adequate pullout resis-
tance. Inserts for use with 52 kg and 60 kg UIC rail sec-
tions differ in dimensions of apex hole height, with respect to
top of sleeper surface at railseat which is suitably kept to
obtain a toe deflection of 11 -4mm. Inserts cast with solid
stem are in large scale use. However, inserts with gate stem are
considered a suitable alternative, which may also be used.
MCI inserts are to be manufactured to IRS Specification
No. T-32 while SGCI inserts are to be manufactured to the
‘Draft IRS Specification for SGCI Inserts’. Details and critical
dimensions of the solid stem insert are shown on page SPC3
and for drawing numbers of other types of inserts page SPC1
may be referred.

Insulating liners : Composite insulating liners 4mm
thick, consisting of a metallic backing plate and a nylon
moulding are used at present. These liners offer necessary
electrical insulation for the sleeper for use in track circuited
areas. At locations where track circuiting is not contem-
plated, mild steel liners (4mm thick) can be used in licu of
composite insulating liners. The liners have slope to match
the slope of rail flange. The composite insulating liners
are to be manufactured to ‘Draft IRS Specification for Com-
posite Insulating Liners’. Details of composite insulating
liners are shown on Page SPC4, and for drawing numbers
of other types of liners page SPC1 may be referred.
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Grooved rubber sole plates : Grooved rubber sole
plates 4-5mm thick are placed benecath the rail over the
sleeper for electrical insulation and aflfording resilience. The
size of grooved rubber sole plate should match the size of
rail flange and top width of sleeper at railseat. For different
rail sections, size of pads have been accordingly proposed.
Details of grooved rubber pads are shown on page SPC4.
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ANNEXURE

(Changes due to adoption of rail screws/plate screws in lien of dog spikes/

round spikes)

Brief notes. ; ; g -

Comparative statement of track parts used with Rail/
plate screws in lieu of dog spikes/round spikes.

For Chapter V (Turnouts, Switches and Crossings).
For Chapter VI (Diamond & Slips), ;

For Chapter VII (Scissors and Crossovers),

For Chapter VIII (Special Layouts).

For ordinary and insulated tie plates. . .
Typical crossing tie plates. ; 5 ¢ i
Typical switch tie plates, :

Typical slide chairs. . . ; . .

Page
ANXa to ANXec

ANXI
ANX2
ANX3
ANX4
ANX 5
ANX 6
ANX 7®
ANX 8



IRS TRACK MANUAL ANXa

General : As almost all the drawings included in the
Chapters of IRS Track Manual use dog spikes/round spikes,
this Annexure gives the layout assemblies, sub-assemblies

and their corresponding track parts using rail screws/plate
SCrews.

Brief notes : Most of the standard track layout drawings
with wooden sleepers included in the previous Chapters have
been prepared with dog spikes/round spikes as sleeper
fastenings. As per the Railway Board's letter No. 76/W6/
TS/ 1 dated 22-1-77 rail screws/plate screws are to be used in
lieu of the old type of fastenings viz. dog spikes and round
spikes. The subsequent designs of track layout are designed
with the new type of fastenings, viz. rail screws/plate screws.
The work of modifications of existing drawings with the

recommended fastenings is in progress and some drawings
have already been modified.

There is no basic change in the assemblies and sub-
assemblies of the layouts and their drawing numbers have
also not been changed. The work of modifying old drawings
is essentially limited to carrying out a few changes in certain
components viz. bearing plates, tie plates, slide chairs and
M.S. chairs. Thus, a comparative statement showing the
track parts and their drawing numbers using dog
spikes/round spikes as well as the corresponding new parts
having new drawing numbers using rail screws/plate screws
would serve the purpose—both for layouts with dog

spikes/round spikes as well layouts with rail screws[plate
SCrews.

The layouts of ordinary turnouts, diamonds and slips,
scissors and crossovers and the special turnouts included in
their respective Chapters of IRS Track Manual Vol. I and
Vol. II were initially designed with dog spikes/round spikes
generally and with rail screws/plate screws in some cases.
Subsequent modifications in the track parts to incorporate
the new fastenings and the new part drawing numbers can be
referred to in this Annexure at pages ANX1 to ANX5. At
certain places, the columns have been kept blank for
provision of corresponding new parts as and when prepared.
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The comparative statements given at pages ANXI1 to
ANX4 show the assembly and sub-assembly numbers along
with their relevant parts and drawing numbers using
dogfround spikes and the corresponding new parts and
drawing numbers using the new type of fastenings. The
statements have been arranged chapterwise from Chapter V
to Chapter VIII. Page ANXS is meant exclusively giving
comparative statement of ordinary tie plates and insulated
tie plates.

The corresponding new part drawings of typical crossing
tie plates, switch tie plates and slide chairs using rail
screws/plate screws have also been included at pages ANX6
to ANX8 respectively.

Comparative statements :

For Chapter V (Turnouts, switches and crossings) : Pages
ANXI1, sheets 1 and 2 cover layout assemblies and sub-assem-
blies of turnouts, switches and crossings of ordinary turn-
outs. The track parts which are likely to be substituted and the
corresponding new parts are shown in the statements. How-
ever, as stated above some columns have been kept blank for
Chapters V to VIII and tie plates at pages ANXI to ANXS
for the provision of the corresponding new parts which have
not been prepared as yet.

For Chapter VI (Diamonds and slips) : Pages ANX2,
sheets 1 and 2 cover layout assemblies and sub-assemblies
of diamonds and slips.

For Chapter VII(Scissors and cross-overs) : Pages ANX3,
sheets 1 and 2 cover layout assemblies and sub-assemblies of
scissors and Cross-overs.

For Chapter VIII (Special layouts) : Pages ANX4, sheets 1
and 2 cover layout assemblies and sub-assemblies of special
layouts.

For ordinary and insulated tie plate : Page ANXS sheet
1 covers ordinary and insulated tie plates in a similar way.
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~ All the sub-assemblies of Chapter IX (Turnouts with
CMS crossings)included, are designed with integrally cast
bearing plates using rail/plate screws only.

Crossing tie plates : Pages ANXG6 give salient dimensions
of typical crossing tie plates with rail screws.

Switch tie plates : Pages ANXT7 give salient dimensions
of typical switch tie plates with platescrews.

Slide chairs : Pages ANXS give salient dimensions and
part numbers of different types of typical slide chairs with
plate screws.
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