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CHAPTER

Q.1

Q.2

Q3

Q4

It L1s Ihe tenglh of ransilion curve and Ris the
radius of circular curve, then tha shilt of the curve
is direclly proportional lo

{a} Rand 142 (b) 1/Rand L2

(c} 1/ARRandtl (d) RPand /.

Consider the following 1wo slatements and select
he correct answer

1. Shilt bisects Ihe transition curve

2. Teansition curve bisecls the shilt

{a} only 1is correct

{b) only 2is correct

(¢) boih 1and 2 are correct

{ch) neither 1 nor 2is correct

il Ris the radius of the main curve_ 8 the angle of
dellection, Sis the shilland Lis the lengih of the
transilion curve, then, total tangent length of the
curve, is

{a) (R-S)1an 872 - 142

(b) (R+ S)tan 02 - Lf2

(c) (R+Sylanof2 + L2

{d) (R-S)cos @R+ L2

Maich List-l (Transition curve) with List-ll
{Property of setling the curve) and select the
correct answer using the codes given below the
lists:
Lisl-l
Froude's transition
Cubic spiral
. True or clothoid spiral
. Lemniscate curve

List-)l

co®p»

—_

y-coordinale calculated with two terms from
eguation for ideal wansition

2. The path actually (raced by an automobile
turning tracly

. Lengihol curve measured onthe langent but

Qe

Surveying and Geolog

Transition Curve

3. Length of curve measured on langenl with
(he {irst term only taken into account for both
-x & y coordinales {rom equalion (or idea!
transition curve
4. Lenglhol curve measured onthe curve itsel!
with first term from equation for ideal transilion
curve taken lor y-coordinale
5. Lenglh of curve measured on the curve with
at leasl two terms adopted for x & ¥
coorclinates from equation for ideal ransition
curve

Codes:

A B C D
@2 3 4 1
w3 4 5 2
4 5 1 3
@s 1 2 3

Asserlion A : The rale of increase of curvalure

along the transition curve should be equal to the

rale of increase ol super elevation

Reason R : The length of the (ransition curve

should be f(ixed in such a manner that full

superelevation is achieved at Ihe junction with

the circular curve

(a) both A and R are true and R is the correct
explanalion of A

(b) both A and R are true but R is not a correct
explanalion of A

{c) Aistrue but Ris false

{d) Aistalse bul Ris trup

In a parabolic vertical curve. Ihe rising grade
g, =+0.80% meets the f{alling grade
g, = ~0.70%. The rale of change of grade is
0.05% per chain, The length of the vertical curve
is

(a) 30chains
{c) SOchains

{n) 40chains
(d) 60chains

Q.7 Alransition curve on a railway track is required for
a circular curve of 200 m radius, the gauge being
1.5 mand maximum supetelevation is restricled to
15cm, The transilion is o be designed for a velogity
such (hat no fateral pressure is imposed on the
rails and the rale of gain of radial acceleration is
30 cmfs2. The required length of ransition cunve
will work cul o be
{a) 460m
{c) 46m v

{b)y 46m
(d) 0.46m

Q.8 it Ris the radiys of the main curve, A the angle
ol deliection, Sthe'shilt, and L the length of the
teansilion curve, the total tangent length of the
combined curve is given by

A L A& L
(@ (R~S}lan5-5 )] (F)+S)lan§+z

‘ a L AL
{c) (R+S)tan§—§ (d) (R—S)zan-éﬂrE

Q.98 Tola! angle of defiection of a transition curve is

given by
{a) 'm by ui2
) «f3 d) u/4

where u = spiral angle

Q.10 The length of the iransition curve to be introduced
between straight and circular curva of radius
500 mis 90 m. The maximum defleclionangle to
locaie its junction
(@) 1v43' 08"
(c} 1743 28"

(o) 1°43 18"
(d) 1°43 38"

]

Q.11 H the length of the transition curve 1o be
infroduced between a straight and a circular curve
of radius of 500 m is 90 m, the maximum
perpendicular olfset lor the bansition curve is
{a8) 0.70m {b) 1.7Cm
{€) 270m | {d) 4.70m

Q.12 Perpendicular ollset froma tangeni to the junction
of a lransilion curve and circular curve is equal 1o
(@) shilt {b) 2 x shilt
{€) 3« shilt {d) - % shilt

Q.13 The approxwmate formula for -radial or
perpendicular offset Irom the langent is

2

@ 2
® 35 ® 55
2

X X

(5] - {d) T

Q.14 A lemniscale curve belween iangenis will be
transitional throughout if the polar deflection angle
of ils apexis

(@} o)

N e ]t
ok i

© {d)

Q.15 A lemniscate curve will not be wransitional
throughout, iils dellection angle is
@ & ) &
{c) o {dy 120

Q.16 In a lemniscate curve. the ralio of the angle -
between the langent at the end of the polar ray
and the slraighl, and angle between the polar

ray and straightis
@ ¥ {0} 3
{c) 2 {d 28

Q.17 Ii'a’ is the angle between the polar ray and the
langent al the poinl commencement of a
leminscals curve, the equation of the curveis

A} kJsina ) kJsinZa
€} kdlan2a () xJeos2a

(.18 Anideal ransition curve is
{a) cubicparabola (b} cubicspiral
{c} clothoid spiral {d} truespiral

Q.19 if the rate of gain of radial acceleration is
0.3 mfsec? and full contrilugai ratio is developed
on thecurve, thetatio of the length of the iransition
curve of same fadius on road and railway is
(@) 2828 ) 3828
{c} 1.828 {d} 0828

Q.20 Which ofthe loliowing stalements are corract?
{i} Bernoulli's leminiscale is ideat {ransition
curva.
{#i} Cubic spiral 1s more mostly usad than cubic
parabola since the farmer is simple o sel
oul.



(i) In equalion of cubic spiral, only one
approximation is made whereas in the
equalion of cubic parabola, wo
approximations arg made, which makas
gubic spiral superior lo cubic parabola.
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. Transitlon Curve:

1.

{b}
. 2
Shlﬁ s——m
1
o Su-h—
and Sot?
{a} :
. The length of vertical curve
_9-(-g) _ 08-(-07)
I3 0.05
1.5 .
= 6.-— = 30chains
{b}

5. (a}
. {c) 12. (d} 13.(b) 14.(d) 15. {a) 16. {a} 17. (&) 18. (F) 19. {a} 20. {c}

6. (a)

10,

11.

12.

20.

{a) {i)and (i) only

(b) (i) and (:‘:‘f} only
{c) (ifjonly

d) {only

7. (b} B.{(b} 9.{c) 10.{c}

A = deftection angle between the tangenis.
4 = spiral angle for transition curve

S
Yy = -2—+(R+_S)xan52‘-

(a)
Maximurm daeflleclion angle
L
T 6LR 6R
S0 . ’
= mradnan:ﬂ.%radnan
= 1243’ 08"
(¢}
Maximum: perpendicuiar offset
£ @0f _
=GR Bxs0 270
{d)
. 2
Shift = EZE
Perpendicular offset
L
= 6—§T 4 x shift
{c)

Cubicat spiral is ideal transition curve and
Bernoulli's ieminiscale is autogenaus curve, Cubic
parabola is simple to set out as compared {o

~ cubicspiral.



