Chapter: 4

RBEBOONOORMWDNE

= O

?( )

(straight path)
(circular curve)
R-



(Clothoid)

(Euler's Spiral)

text
RxL
1 1 L =
(Elements)
( ):
text
TS - - sC-- - CS--- --

-ST -—----

TS Tangent to Spiral

SC Spiral to Curve :
CS Curve to Spiral ,
ST Spiral to Tangent :
L Length of transition

R Radius of circular curve

A Deflection angle

0 Spiral angle

e Super elevation (




Shift Shift

text
0s =L/ (2R) ( )
Shift = L2/ (24R)

(Conditions)

TS = o ( )
SC =R( )
TS =
SC =1/R
(linear variation of curvature)
( )
( 1in N)
. (gauge)

(Types)



(Clothoid)/
'RxL= (A?

(Cubic Parabola)
'y =%x3/(6RL)
(Lemniscate)

'r2=a2cos 20

RL = constant

y < X3

r2=a2cos 26

(Formula for Super Elevation)



V= (m/s)

. R= (m)

e g= (9.81 m/s?)
e= (m %)
B (m) ( )

text
(P) = (mv?3)/R
(W sinB) = mg sin®

text
mv3/R = mg tan6
= tanb = v3/(gR)

e=Bxtano( 6 , tand = 0)

text
e =B x(v2(gR))

text
e=(\3)/@gR) ( / )
- €% = (v2 x 100)/(gR)
(B = ):
text
e=(GxVv3)/(gR) [ G= ]

:e.+f=v2/(gR)[ f= ]



(IRC ):

text
e=(V3))/(225xR) [V= | ,e= ]
(L)
(Rate of change of centrifugal acceleration)
text

L,=(v3)/(C xR)

,C= (0.3 to 0.6 m/s3)
C=0.3m/s3( )

(Rate of super elevation)

text
Li=(GxVv2)/(gxRxTr)

= ( 1in 360 1in 720)

text
L = (e x G)/ (gradient of super elevation)

:Ly=(ex1000)/n]| n=360( )]

(IRC )
( ):

text
L,=(V3)/(465xR) [V= | |R= ]



( ):

text

Ls=(NxexW)/100 [W = e=%N= ]
L:=exW/(1/n) 1/n= ( 1in 150)
( ): =30m( )
( )
text

L;=0.008xV2/R [V=km/h,R=m] (C=03 )
L:=(V2xG)/(gxRxr) r=0.8 cm/s3?
( ):

text
L.=44xV{R) ( ) [BG ]
L.=37xV[R) ( ) [MG ]

(Necessity of Shifting Curve)
(Shift) ?

(shift) ~ shift (S)

text




TS SC

(tangent point)

text
Shift (S) = L2/ (24R)

L
« R

S

TS ST

Rankine’s ,

(8)



text

text

8=(P) /(2R L) ( )

§( )=(12x90°) /(TR L)

« SC (I=Ly): 6 =L/ (2R)
° (Os)'
( )
Rl Al I—Sa C ( )
S = L&/(24R), 65 = LJ(2R)
TS T
TS ,
l=c, 2c, 3c,... L S = 12/(2RL)
01 TS C P,
8, 63,...
SC 0 =0
Rankine SC CS
CS ST (
(R=200 m, L=80 m, c=20 m)
I (m) S ( ) = 12/(2x200x80) S (
20 400/(32000) = 0.0125 0.716° =0°43’




40 1600/32000 =0.05 2.865° = 2°52'
60 3600/32000 =0.1125 6.445° = 6°27'
80 6400/32000 =0.20 11.459° =11°28'’

o o) —

. SC  8=6,=LJ2R)

. TS c C ( )

(
( - )
L,=100m, R=400 m Shift 0,
text

Shift S = L2/(24R) = (L0000)/(24x400) = 10000/9600 = 1.0417 m
0, ( ) = LJ(2R) = 100/(800) = 0.125
0,( )=0.125 x (180/m) = 0.125 x 57.2958 = 7.162° = 7° 9' 43"

( )
R=300m, Li=90 m, c=15m TS

text
=2RL;=2x300 x 90 =54000

I =15m — §; = (15)?/ 54000 = 225/54000 = 0.004167



81 ( )=0.004167 x 57.2958 =0.2387° =0° 14' 19"

l. =30 m — 6§, = (30)3/54000 = 900/54000 = 0.01667 =0.955° =
0° 57'18"
;=45 m — §; = 2025/54000 = 0.0375 =2.149° =2° 8' 56"
l.=60 m — 5, =3600/54000 = 0.06667 =3.820° =3°49'12"
( L )
V=80 km/h,R=250m, f=0.15 e
Ls=75m , Shift ?
text

v = 80 x 1000/3600 = 22.22 m/s
e + f = v2/(gR) = (493.8)/(9.81x250) = 493.8/2452.5 = 0.2014
e =0.2014 - 0.15 = 0.0514 m/m = 5.14%

Shift S = L2/(24R) = (5625)/(24x250) = 5625/6000 = 0.9375 m

( )

A=50°,R=200m,L,=60m ()0 () Shift, ()
text

() 8 = LJ(2R) = 60/(400) = 0.15 = 8.594°

()'S = (60)2/(24x200) = 3600/4800 = 0.75 m

() = A- 20, =50° - (2x8.594°) = 50° - 17.188° = 32,

812°



BG (G=1676 M)R=500m,V =100 km/h L
2

:C=0.3m/s3

=11in 360, e = v?/(gR)
=4.4vVR

text
v =100 x 1000/3600 = 27.78 m/s

: L, = v3/(CxR) = (27.78)3/(0.3x500) = (21440)/(150) = 142.93 m
e = v2/(gR) = (771.6)/(9.81x500) = 771.6/4905 = 0.1573 m/m
=1in360 L.=exG x 360
L.=0.1573 x 1.676 x 360 = 94.9 m

'Ls=4.4x~/500=4.4%22.36=98.38m

=142.93 m — ( )
Ls=143m( )
( )
/

Shift S =L&/(24R)

0s = LJ(2R)

( ) S = 12/(2RL)

Rankine , 6 x |2

I_s ' !




