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TOI20NTAL CURVES >> Gg^^£RAL ABBA jGgMT-vT A SBUBCTICai.

irlMrt changes in track airactlon occur it io noctOMiv
to iloolgn tho eurvod track to pomit tho ooxloun oporoting cpooo
Thlf rog^iroo tho 9ptimm omngtiitnt of circuUr curvcturo ond
tronoition to andfrow tho airaight or tangent track#

fcinn* .<0.
Here a dictlnction ahould bo itado bototon what nay bo

xogcidod at o doairablo length and is gtnarally accaptod at
a nlnlMHU

l*l Mlnimm L

(a) Cant gradlont ahould not bo groator than
(drltiah BaiXoay PractlcoK

(b) Bata of gain (or loco) of cant ahould not bo gxoator
than inehao par oocond* (British Railway Practleo)4

(c) Tho build up of tha Cantrifugal farca tara should
not bo groator than 2 ft* par aacond^ ● (Bofe^enct
Plano t Ooodotie Surooying Part 1 » Clark)*

Tho corrooponding 0dnitani langtho of tranaltions from
straight traak to circular curuta with 6 Inchaa cant and tpaadt
to give a mcKlmum cf 0*lg cida thruct ara as followst*
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(c) Cent gradient should not bo looo than 1/S50 (British
lUilmsy Prectlee)«

Rato ef gain (or lota) of cant ahould nut be groator
than par aaeond (Britioh Hallway «^raatlaa?»

(a) The build up af tha cantrifugal force tans ahould
not be graatar than *a* ft* par aoaa ahora "a** « 1*75 ●
O«O075 V and V la the mulmm apaad in mllaa par hour*
(Hafaranaa Plana and Oaodatia Surveying Part I Clark).

Thla ia af cauraa an ampiriaal famula baaed on a
laxiaiMi af 1*75 fact par aaa3 and a linear raductlon aa tha
lixiaum apaad la ralaad* It la Util# more than a campraislaa
iharaao British HaUisay racamnandatlona are basad on o miisbor
f properly aonduetod iriala*
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^  ̂ c«f»#*|NMidln9 4^tit9bU Unath^/^f tMn»lti«nt
fxMi ttrai^ht track to circ\il«r <nirw» vdtli 6 isiclMi* eaftt and
fptodt to 9ivo o iMidnuai of 0.19 oldo thruct ovo 00 foUowoi*
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Xft Xoootlono «4ms:o tho rodluo of^  ̂ ^ ^ * * eurvaturo is aov^roly
rootrletod ood thoroforo mKimm opotdt tho length of tranoltion
should bo kopt clooo to th« islninMi* Honeo to idopt tron&itlon
longtlM for proilolnory dooign boood on the curve for tnertooo
of v«/R not orootor thon « « 1*75 *. O.OtyTOV ond  o cent grodlont
of not loot thon 1/300 should bo ootisfsetory « refer DiogrofB
?lo* 1* Ihim gives the follouingt*
Hodiuo of Circular
Curve « ft*

.  Length of
tronsition ft*

150 200 250 300 350 400 450 500 600

150 160 170 135 200 220 235 250 280
I S5’US' ■toC :ii r
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Horisontol tronoitlons for underground trosmays ohould
bo dooignod ouch thot tho rodius of eurvoturo varies strictly
invorsoly os tho length of transition* Tho Euler Spirol neoto

' thio roGuironont end tho first tore of its ^expansion** gives tho
cubic spirol

icy «

Xf the snglt of tho transition is not groat such that
it nay bo astuHid that 1 » x no got tho cubic parabola

y

Further work edil howovor bo bated on tho cubic opiroi
anlooo tho dooirod occuraey roquiroo the use of further toms
of tho obey* oxponsiont which of courso wiU bo necoooory in tho
^itinato design*
ui

^xtotxlsd
;ho strsigbt track tongsnt#

The |Aif| is doflnod os tho diotaneo tho shift tingont
Iron tho stroight track tangonte

Rofor OisgrMi No* 2#

the shift tapflont is dsfinsd as tho tongont to tho
circttlax arc portion of tin curve idilch it poroXlol to

0 sway
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2.2 for »CTlvliMi «t w»»«U dimnriwt.

Tlw procedure It one of trial oaO eorroetton.

prMMd tiw«s«

A«suat a vclue for the «iftla«!s radius R

aaloct aerrttjf>«fidiin9 Unyth t af tranaltian refer X«3
abave

4at»raifia the tranaltian anaia 0 nlileK far the Euler Spiral
la yivan by the rl«ple exj^reaals:!

radiant

dataraina fra» tabUatha earraapandiny value af s/L
far the Sultr spiral >^®rt s » shift and hence flruJ S
(ftafaranca Plana and Gaadatie Survtyiny part I «● Clark)«
laaate the centra of the circular are and hanca laeate the
circular are

datamifia ftm table l the corraepandiny
the Eular spiral \d10ra C ● axtanalan end

Ci)

(W

it)

0* It

(a)

(f) value af C/t far
hanea find C«

i  (d)

Natal C la apprexl«ataly ayuel to half h«

The tranaitlen curve i»y than ba a«t out uainy the
I axpcnalantf

U
^KET * inssossnasEj*y ●

’ 7;!TXm7*

*0X 9 sxrsrj*
nhera I « length of art cerraapandiny to St y«

Xfcalaarancoa are auch aa to poreit a laryar valuo for
iht elnlnun radlua h repeat until a curve axranyan ent la
vdileh viU parett the awxUMn apaad coieidorad desirable

obtainad

*PraUiidUuiry Xnwaatigation of Curve Oaal«n far Underground
Tranwoya” Part U Planning Branch April l9bB«

*Rccant c^valapMutc In ltaU«ay C^va Daalgn* irocaadlngt of
lnat» af Civil Enyinaora October l9bau

●Plana I Geodetic surveying* - Part I ● Clark*
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CURVES BASED Of C/RCULAR ARCS
PV/TR CUBIC SPIRAL TRANS/flONS

0RADIUS LTH. OF
TRANSITION
L- FT.

SHIFT

S.
£XT£NSION

R. C.
^90 L
7T X>FT. FT. FT.

/SO>^o\2d° 0, 20
l€On^ 22° 56' 5 31

170 19° 29' 4‘60
I85\^^I7°4I' ^-74

200 16° 22' 4 75

220/^IT 16° 46' 6 03
250iz5 14° 20' 5 20

280^^5/3° 22' 5 43

/SO
200
2 60
300
3 50
4 00

600

600

74-33
79 58

84 67
92-21
99-73

lOS ■ 72
124-74

139-75
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