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Example:	 Find the station of PC, PT if you know that the station of point of
 

intersection PI is [ 42+13 ] & the length of the curve = 400 ms.
 

( one station~ 
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stet. [pc, 1 = stet. [PI 1 - stet. [ ~j ('(
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r:._.~.iU ol··._..~,Jt~ 

= [ 3S +	 23 ] 

L 
stet. [PT] = stet. [PI] + stet. [2""] 

1. 

= I 42. + 1.3 ] + I b + 20 ] 
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SLev. of0 = Level ov\, tCl v\'geV\-t 1. ® 

LeveLov\, tCl ~ eV\,t i = Level ( "p~) + g 1 '*' X. 

SLev. of@ = Level ov\, tClV\,geV\,t:2 - ® 

- LeveL ("PT ) + g:2 '*' x. 

OR LeveL (PI ) - g '*' (~ - x. )
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ISLev.of@ . LeveL OV1v tClV1vgeV1vt 2. + ® 
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sub. L~ t1 = 5"*1.0 ~ ,X':2 

X=:lOO~---------~ ~=OSVVt 
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5Lev. O~ tcrll\.,gell\.,t crt SUc,V! "plI\.,t. = 25.0 + 0.5 

== 25.50 VVt 

For tVle PC : 

1..5 
5Lev. @ PC = 25.5 - :l00 * = 24.00 VVt 

1.00 

:l00 VVt == 2 (stllr. = 50VVt) = [02+00 ] 

:. stc!. @PC = [4S?+00]- [02+00] = [4b+00]
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Request#1. : sttil. § ELev evert) 20VVt : 

+ 1..5 * ' FyoVlA. "pc .- PI = 24 wo ~ DL-st FyOVVl "PC 
5Lev. = LeveL o~ tClv\'ge~t - tJ 

\7 :2.5 * ' FyoV1A. PI - PT = y"P1 - WO' DL-st. FroVVL PI 
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sub. LV\, Y1 = 5*1.0 ~ .x. :2 
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PC 0 0 24.0 [4G+00 1 (24.00) 
.....................................................................................................................................................
 

20 f 0.02. 24.3 [4G+20 1 (24.2~) 
......................................................................................................................................................
 

40 O.Og 24.G [4G+40 1 (2.4.52) 
.....................................................................................................................................................
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....................................................................................................................................................
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1.20 0·72 25.2 [42+20 J (25.02) 
.....................................................................................................................................................
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: R..equest#2 : For rt"P: 

0.01.5 *' 400x = g1.L == 1.50 VlA 
I-tP A 0.04 

2 
0.01.5 * 400 

2 * 0.04 

stCl. I /-ip] = stCl. [pc] + stCl. [xH-J 

= [4b+00] + [03+00] = [4j +00 ] 
--=0----0---0-­

etev. ( H-p) == 5Lev. (PC) + V1 
rtf> 

== 24.0 + 1..1.3 == (25.1.3) 

II 



• • 

ReqlA.est#3 : sltt olA.Ld pClssLVl.-g wLLL,be C1LLowed OVl.- tlttLs ClA.yve ... v = ~o R.VVI.. /lttv. : 

FyoVVl.. tClbLe (5)
-------E:::===_ Sp = 51.0 V1;l 

cl!~t~ySp ~\~ l.t Cu.yVe.",~ ••,~H~.-' ~q!_ ' ;.~, \lJh~~,~ 

9'<-' ,.Jt~~q' ~.JtCu.yV& \t~.-' £.cl!W'I'Jl,.,.t 

- . 
. li. ......t1 • • -=2--' 0(' t~ / .li.,_",H . 
~~~~~ _ S:o ~~I~_~~'--'!~~~,_.. . 1,A­

• • 
0 .04 >¥: 51.0 

1.0 

.. ..... o~
 

' j 

""""",,;==,~W4 0.4~\~/ ' '>j :l c,cave 

-" --7"---- · --- ,~ ," '~ =-ro o-
,,-

t:.!==-""J•....,,~\J c:~yVe~f d;.,,,,.,=-:R.£.,.,.t 
r 

, f••_ ",II· , ' • 
~~.~~'-..;::f-

$I 



..
 

Vertical curve is used to connect a +4% grade tangent with a -2% grade tangent. 

Given the station of P.C. is 180+15 and elevation of P.1. and H.P. is 36.5ms. 

and 35.9 ms respectively. ( one station =30 ms. ) 

•	 Find the station of the highest point H.P. 

•	 Determine the maximum safe operating speed on the curve assuming perception 

and reaction time 2.0 sec. and coefficient of friction (f) =0.32. 

Soiution 

"PI
 

"PG ~p 
. ... . ... . . . . . . . .. . . . . . .. ... . ~. 

f'------X I-tP t
 

t--~--t~-~--f
 

g .: g ~ +~rl _( -2 )A=	 -....;;..;. O.Ob~-~----'---
1.00 1.00 

iii i 
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SLev', (PC) == 3G.SO - 0.04 * 

2 == 36.5 - 0.02 L 

For H-P : 

SLev. ( H-P ) - cleve (PC) 

:2 
• 0.04 *' L

• •	 = 3530 - ( 3G.5 - 0.02 L)
:2 * O.Ob 

, 
&._~~~~~l: ~~...J.l} ~~~Wt i+.LP;~, 

a a 0---0	 a 0 0 a a 0 0-­

x = g1.L 0.04 * ~O = GO VVl
rtf> A O.OG 

stlA. [ I-fP ]	 = stlA. ["PC] + stlA. [XH-J 

== [:tg>O+:tS] + [0:2.+00] = [:tg2+:LS] . 
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Reql,{est#2 : MCl,X. sClfe v = ?? 

:2 
A*Sp

LV\., = 
4­

:2 

0.00 *' s 18 
4­

....... A$$vcptLollv L$ O~.
 
I 

2­v * t 1. V 
+-----­

3.b 254 * (f+~)
1.00 

V*'2 +-----­77·5= 
3.G 254 * (fe :L~oj 

1. 
+ 1..g V 

'I I' 

:. MCIX·. 5,CIfe V = 57 YzVlA./VlY
 



Design the vertical curve connecting -6% and +4% grades if v =80 km/hr, 

t =3 sec., f =0.3 Find the stations and elevations of PC, PI, PT, and quarter 

points on the curve if the station of the lowest point [ 40+00 ] and elevation 

is 20.00 m. ( the station every 50 m ) 

SoLuho v\" 

\J--IM1,J1 \i' "i'o1 """'"" '! ...<.: ~"N N 
--0 I:: : 0 0 0 a 0 c o o­

g 1.- g :2 - to - ( 4 ) = _0 .1. A = 
1.00 ;. 1.00 

:2
V:*: t V1. +-------­
3.b 254 :*: (f +1.~J 

A *' S ~ . <@*' i7i.GSL 2 

1.52.44 + 3.5 S 1.52.44 + 3 .5 *' gO 
I/\.. 

gO:*: 3 

3 .b 

0 .1.c.._ ,J~. 1. 0 

Mel 

> ~ ....... OR 
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1
LOO LOO LOO ;r 1( t LOO t ELev ( 2;\-\ 

~U,O d ­
A L O.L * 4 0 0 e = -- - =5.0 V1A.. __ \,J . 

g g .5 "\ e: r. :;;
\1 0 ";"'<:: " 

6~V\. J 
4e *X2~U -(3 

X. 2 

gOOO 

Foy Lp : 

O.Ob * .4 0 0 x = g~L '= 240 V1A.. . . , f rOV1A.. 'PC 
L:p A 0.1­

O:Ob i 400 
= 7.2 V1A.. ... fro V1A.. 'PC 

:2 * O.L 

II 



stCl. [ PC] = StCl. [ Lp ] - StCl. [X ~ 

= [40+00] - [4+40] = [35+1.0] 
. 0 0 ~ 

SLev. (PC) = 5Lev. ( LF ) + V1 
L-p 

= 20.0 + 7.2 = (27·20) 
~ 

4­

FroVVL PI - PT =\7'P1 + ~ DLst FroVVL PI 

5Lev. = LeveL OV\.. ttAV\..gell\,t + tj 

:2 

Sub. L~IA = _,x_ 
U ~ooo 

PI ~~~~ti~c;l.$t; I ~~ 

Le 
\ 

eLPV\,t D~$t. ~ 
StC1.OV'v

X t1 tel V\.tg evt,t 
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t-tOMS WORk
 

A +50/0 grade tangent meets a -30/0 grade tangent at station 100+00 and elevation of +200 m.
 

Determine the mininmum vertical length that can be used for connecting the two tangents
 

providing passing and non passing on the curve. Design speed = 100 krn/hr, One satation= 50 m. ~
 

Also find the station and elevation of curve every 100 ms. 


