5. "CURVES

A curve rMay be cixtculon , posabolic o3 Spratal and o
alwmde ’canc(?enh"al to  the +wo kgi—m;’ght divecttiorns (3 called &

cuvve.

Oy
* Twes of QeSS 3= cusryes ae  dlivided o to  thwes Tpes:

- Si’mple

2 compound and

3. - o
Kevesse. H. Toiansigtion curve.

* Simple  cuowve i~ A cuave @ the one wbich consists of a Single

oo of a clswele B tangenh’al to both the gharght LEne. LJ
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# Keverse cuvve 3— A Jgeverse custve & the one which corsists of

Mo  clwendost ases of Same oo oiffesient  staohil, havfnq thets

centstes 10 the diffesient Sidles of the Cormimon tangenl:-'
Both the aves thus bend in diffestent disections wofth Q@
CONMMON toncamt at theisn J"cmch'on.- P
1,/
: // _/\RV
/ y "
; L/ AN

S
7T 0,

Reverse cuvve-

B

PARTS OF A (TRCOLRAR CURVE
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t

Back tangent i — The tangent (AT) previous 10 the covve & colled |
the bock tangent (3 fiwst tangent: |

o__ \ H
Fal“md tangent” i— The tangent (1,8) fottowihg the curve @ catled:

the foswwvosd fonc(?ehb o9 Second mn%enb

t)

olnt ©f intersecton — '
,P__;n :-fl N ;_E_C“‘Z”‘ If the +wo banger)bs AT, and RT, ave P‘aodu-’

meet (b o point, called the point of fntewsection |

| ced, %eld ot
1 ]
; (P-I) o031 wvewktex (V)-

h
4

: mt o T S T . @ o
.PO—; :f w,;e’ 1t v f:he beglnmnc] of the curve ewohexe the

| alignment thanges  from q tangent to a cuwve.

: P?:,w 279 tC?QQef;CLJ It 8 end of the cuvye whesie the ah"gr)ment
ichan(ae.s fotorr @  cuvve to f:cmcjent’ .

| Tntesecti lo ¢ ?=
ZE;_ exsection angle i~ The angle v'vB, between the tom gent AV producs
tand VB (3 catled the intersection angle (D) 031 the exctesinal deflection
angle  between the +wo tangents. i

§
i

w

On the cuwve U the oangle ot p-¢  between the back tangent
tand  the choad fom  poc 1o point  on |

p

the cuwrve.
;B__QQE’«QI distance 4D Tt U the dlstance between p-c to p-I [also
the olfstance Hom p-T to P-1].

Eﬁ@n_c_al d?Si’Cihg_e o) Tt U the distance o the mial- pocot i

of the cuxve to p-T. ]

| hength of cwwver- o It i the total length  of the cusve From |

p-¢ to p-T.

/\029 th_i"d — It O chosid JOr'ﬂl‘n? p-c to p-T.

i

ML‘!* @219_'"(‘028 UMD Tt 8 the opsclinate Born the mid - potnt of1
the lorg chood 1o the mid-potht of the cuwve- |

NO};YWO’ Chg__id:— A chood betueen -0 Stccessive D(e.c]ufool Station

oM & cusve .
'&LE*CF"_E—@ O Sub~ choaid (3 any  choxd Shosttey than the normal
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Rf_ahtv h@d wrve ;— If the Chood) Cuvve deflects 0 the 'rr‘ght-

L 0f the dixecton of the pooquess  of Suvvey, it 4 catled the
stight ~  hand cwve:

Afﬁuhi”d aowel— TIf the cuave defleck to the left of thewdistamed
divection of the proquess o Swryeq, £ s called the left-
hand cuyve-

 Pesfgnation  of cyzve 7

| The Shooipness  of  the cuwve 3 designated eithes
Ebf,d e stedfus 09 de i3 "dea-yee of Cu?r\/Oi’U'(TC”:
\Accomdln% to the osie de.ﬁlﬂlhon , 39"79'0’0—”’1 used Tg)

h'?hwmi practice, The decgwe of +the cuvve 0 deﬁmed as

'._'the centxall angle  of the custve that & Subtended by an mmi
of 00 ft length. |

Accadrna to the choad definition, genevally vsed é’nora}’l»g

‘- wowl pxaoh"oe,_ the olec‘rree of the curve b defined as the ;

L Centaonl angle of  the cuspve that U Subtended b‘d (s chobtd;

104’ oo £t lemgth -
100

)
o Ave defimition . °
| b)) Choad  defination.

H:r_c cefinition ;- we hawve

00 : QUIR= D° ¢ 350°

260° . 5%29.5%8
R:36OXLO_Q :b:’r&C?S e

D gn D
Thas,  sadius  of I° curve & 5389.5%8 fi - To the frost

LAt e D e b

oppBoximation e have
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¥ Chood definittons—  fyom  ple PO®C [Fig. b) <
i inln- 50
| Sma D : =
R= 50 {exoct).
g anéPD

When D & small, Sinip may be taken appxoximalely e%ua”o

, 5”0 stadians-

R- B0 | woheste D is the degrees.
.9—. X _TL h
& {80
- wo - 5129.5%8 _ 5430 (@PPJiOX(Y)Oh"“j)-
DxTI

D D
Seifnﬁ ozqt S:"_r_gple cuatves 3—

Tre  methods of Setting out cuwves can be mainly
divided fnto 400 heads depend:nq upon  Instrunents used:

- dineow methods, In the linean metheds, @nly a chain o

mpf—H%MWWWWSW
a

ﬁ Fu(jh dec(?free o-f OCCU'TQCLJ i3 hHhot 'Jec%ura’ed

b The curve 8 Shost

& Angulcm methoo/s — T the angulow method , an lr)sl'a’umpnl'su.Ch

[0S a theodolite 8  wvsed with s> without a chain ©v tape.

| Befoote a curve & Seb out
potnt 0f  Intevsection (p-1) ,
| tangency (p 7>,

[* Mnean methods of etting out +

it o essential to locate the tangents
point  of curve ¢P-¢) and point of

)

Fottowi’m? ave Some of the Llineadt enethods oot 3et—h"ncj out
Simmple  cisculoy  curves ;
B Btd osdinates  ost 0fPsels -From the lon? chootd.

1. 8{2} Successive  brSection  of orcs-

i3 8% offselt fromn  the tan9enb-

By offers from  comddntufastafideres.comby  deflection dlistoBces. |




COmPG)ur_\d CUTVes >—

¥ Seﬂi’nca out compouncl curve - The cormpound  ceiarve b be

Set bq method of deflecton ancjles v The fiwst beanch 8 Sek
out by Setting the theodolite at T, (p-¢) and the Second

bstaonch & Ser eut bgj Sebﬂ‘nq the theodolite at the pointD
(tp-c-¢0) ¢ The Patocedume U s folloess :

L Abtes) having  Known any foust pals, caleulate the mest of the
thocee  poots by  the foarrulae  developed en § g. 4.
& Knowing Ts and T, , locate Po'(nts T, and T, b‘j lineat

rneaswierments  Psom potnt of intersection

% Colewlate  the  length of curves and 14, Calculate the

chae'na(ae o Tp and T, as osual

5 -l
W Fosr the fivst cuwve, caleulate the tomgenhal angles et -
Qettfnca out the cusive bﬁf Rankine’s method.
— Qal y 2 » £ .49, ¢ - 1 - SR, Y = 14 P;“A-V/"L—— L-wﬂr\f‘}\ ﬂ'ﬁ Ehp
ol TMe tiepoolite ot 1, ong Sel gult the sl tort 1

curve G alateadr?, explaineal.
6, Aftest having located the last potnt D (P-C-C) Shift the H’EOOIO“;
to D and get T thexe. with the ~ewnies Set to (360"— %)'Jeodfi)
take o backsight on T, on plunge the telescope - The Line of !
Sight G thus ootiented along  TD pafoduced and ©f the theodblif
s nows Sooung ’chvoucih % , the line of sight will be divec*og

OL[OﬁCa the commen 'bahc(,}ent DD, . Thus the theodplite © ii
cooratecmj Ostiented at . |
% Caleulated  4he tar")cjentr’al
out the curve by Obserakons form 0, HULT U Aeached.

angies o) the Second bwarch ard Sel

i

8 Chech the ©Observations by measuving  the amgle T.D T, cobich

Shouwld  be equal  to ([80“’— QI“Lﬂz)(om) (l80°-9>
2 »

2
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|86 fundamentally one of extent of azea stathes than of OPe*rOh‘Onﬁ.

| of extensive plame tau"gonomebmi’cal Sug(vetjg also.

| #Sfnce the ovea embsaced by a caeodehf’c Survey Fom an
appsteciable pdition oFf the Suwface of the eaith, the Sphesticity

élgl(\)giflic gumueﬂirlg P
¥ The object of the geodeh"c guwvetji’nq s to deterrmined vea

F@(ecfseud the owelatHve o091 abcolute pogfﬁ‘onrs on the earth’s Surfac
of a System of widely Sepoated pocnts-
¥ The oelattye positions ase detesimined ¢n testms of the lengths

and aximuthu of the I[fhes joCni’ng them.
* The absolute posf’h‘Om ove deteotmined in tesims of latitude,
Iongi’tude and elevation above mean Sea level

* Tre dfstinctfon betuween geodetic Suvveying and plane Suvveying

* The Pated’SQ methods of geodesq oste followed N the freld wilk

;01‘3 the eastth 8 taken Into congldesiation wohile mamng the
| CoOmputation.

* Geodetle  codlh i vsualty undedtaben by the State ﬂgenaj.

| Total Station —
4+ A total Stakion 8 a combination of an electronic theodo

I and an electetonie df%stance metedt ( EDM).
% Thés combimation makes [t possible 4o detevmine the (o

| 0F o oeflects] by att’gnfnc] the [nstsurments cotoss- haivs ON the 4
seflectdl  and éi’mu(taneouslg measwrt"nq the evtical and hovi20ntal

Omgles and Sope distances-

-Bldinate g

TS L

|
i
!

§
I ¥ A mioo - patocessdl  [n the (nstaument takes cove oFf recdlding
seading and the necessavy  computatior:-

¥The data o easily +sansfesived to a Cormputes wheve Tt can

be wsed to cje,neatal*e a map-

| ® Wfld  Tachymat Te¢ 2000 , descvibed N the previous ootticte i

1 one  Such  total  Station  manufactuved by Ml "ild Heewbwﬁg,” |
! www.Jntufastupdates.com |




% In the Hreld , it mec}uives team wosk , plarmln«a , and cavefu) |

1% The moote the wvsedt Undesistands howw Q total Station wblKs, the

I bettesy they wlll be oble t wvse ft

! Fundamental measuvements : Ialhert afmed ot an appoostiate toogel]

lnootth in o hostfgontal plane : i-e., Hostizontal angle-

& The Unclinatton ©f the OPHCG’ ax

Obs esrva tiors.

@ total Station measuwes three pastamelers- See the Frg.o

I The oOtaHON ©f the fnstvament’s opitcal axid fom the fnstsument

0 frorm the cal Vevticol

t-e-> \)e:xtf’cal omgle'

~»
Line of Sigint
q /’4&3«3&
\V
¢ DFQ:\ &9"% (Reblectd, g )
3 & oS
S M
- A 4
8 & o
S
gl of
. st e,
_Lns{"Yur‘ﬂQn Y;!
(1) L
Hoaiao\%m\
N
angle (Hyqe) \\Kb\qoo

Flq. o
Fundamental measuvements madcle by a Total Station-

13 The distance betuween the fhstrument and the tomget -
’ e, Slope distance.
| AUl the numbest that may  be provided by the total Station

e destived fonn  these fundarmental  measurernents -
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* SRQuoO gPs Sensodi:-

| forequency Sw(verji’ngz

1 3- bota &tecomdz"nq and posb pvocessfng-

Glokal positiening Syslem 3 (4ps)

Me=u9 POSSf@llL"HCS —Fczt &'rgle-— -Fre%{enaj %—ZPS‘%

The bigh - accusacy caxation phase and ultota - poecise. code measare

men¥ , the $8QU00 opens up many new possi’bfli’H'eJ foar .S’r"ngle -

I+ Contsol, detall, tOPO{)\"QPh'oC and engineesing Suotverys to centimeley
accwtactes  wlth difffesenttal phase.

& IS, mapping, Sefsmic ard hgdmogmphf’c Surveys cofth Sub-half
nmetes pos(’h‘om"nq eotth  diffexentiad  code -

y. Beal~ttme §&ps Su‘rvecjfng-

Cost Effective to @ps cost ~ efféctive Solutionss—

GPS hos attswctive psu"ce and veatgaﬂ"lt"ttj , the SRQUDO p&tO\/ld@S

A

easy entsty to €GPS Sustveqing and  cost effective Jolutions for man

| # (oNtaol Suorvery with ghostt and medtum Lenes, when very Shovt

| Obsestvalion tfmes oo ot essential and the tnfluence of the fono-
| Sphexe & Stelatively Small-
1% UWlnemadtte Sua(vec_dx.

fost 30- 50 em drPfesentiol posft(onf’ng,
1 a. H?gh— aceusacy , coostfest —phase measuremenls foot centimete

toskhs g

¥ Real- time Sunveys:
1SRAUOO €GPS Sensd] with a T30( Antennaz—

I- code (pseudosanqge) measwiements of xemaxmabuj high paecision

level o6l - :
18- H&}hesb—possi’ble Sz”gnal Stvengths fos1 steliable satellite fr@cwfngfola@

;elevatt‘er)s and andey podl condittons . ;

Foat Dgps applications, R¥cM Vg0 outpul and frput Qote avatlabel

l\/za the CR3Guy controlless, stefestence - statton Softuare andl *
Spes  Sobtucoe ; NM fAw. Sertesasdatescome Output - 9




Funcb(oni’ncj of s conhr;l_lea{s:-

The SRAQUOO conneck o the CR333 and CR3UYy controllers . Al
the featuwes, functiors and epevatfeng comfosit of Systerm 300
axe psovided- "
Real - Hme  4ps Suafyj_g_t"ng -
) bxlhe:) co‘r;nected ta a CR3UYy contxotles and owadio modem , the |
SRQuoo can be wsed very effectively oot oteal- time Sustveying

anal  Settfng out - Bepending on the mode, achfeveable fn veal
| tlme  axe ¢

#l0- gomm +3ppm  colth difffesiential phase:

£30-Hocm (olth dt‘ﬁ-ﬁemehtfw code.

www.Jntufastupdates.com 10




|89 oxlioales from he  long choni-
i leb Rz Roadfus of the cusve

O, Mol -osdinate

e 7 Oadinate at distonce ' Ffror

the mid- point of the choxd.
T, ondT, » Tangent POocnls -

Lz Aength of the ,ﬂong chostd

actucuuj roeddured o the
crrowwd .

Bisect the long chostd at pointD.
] from ale oT.D

O1*= T,0°+p0>

Rir (—é“)i-{— (CO - CD)z :(é) ):”(R -0, 5_

0\

R0 R | om)
i (2/
007 R= [R™- (]g)"

By oclirates fom the Iong chosdl

In oxdesy to calculate  +he @stolinate 0, 1O any pontE

Cbt T
Qws  the fine fr, pevallel 1o the dong chovd 77, - join Fo
o cut the N9 ehoad in 6.

Toer 0, - EF - ¢p
e E|O hDO

= i€or - e, o )
- \[RT—_;_"(R'OOD'—" Eseact -

The lan thood o dbvided

N 0fo an even numbes of
Q%U Pouls . offsets caleulate d frorm  this ec;,uaﬁan

www.Jntufastupdates.com 11




By Successive Bisechon of Aves 6 chovdls i~

vvVvvviannnAan VYWAAAVYY VL VWYL wa

Successive  Bisection of oves. ,
¥ J’oén the tangent point T,,T, and bisect the long chod ar D.

crmeceemrzen
e

Kaect  the petpendiculay D and make equol to the versed Stne

of the Cuse. Thus,

co

t!

R(I——ax%)

H* - Jolo- Tie- and - Ty and “btsectton thern at D, canolDl WesPeChvehj At

ty

e v - e T

pocnts Crand ¢ on the cymve. "

[
4
i
ik

* B‘j the Auccessive b:sech‘on of these choads, rore pairs ma9
be e©btacired, i
3 \f/%yﬂ Of‘f;sve;\tg from the tangenks s— The offeets fromn the tangenls can
be of two tgpest- i Radial offsete i) pevpendiculay offsek. ‘
#* Rodliod offsets o— |
let 0,z Radind Offset pe at any dickance > olo,qq the tcmgenk
D= -
from o' 1o,
DO* = T,0+T,0*
CE+EO) : 1,041 D>
(©1 (0,+R)® - R2yoc?

- lg%m;l_ R . fos1 exact.

. _ tes.com
appaox imate empwgséowwwngjiastupda

12




expand JRAx* , Thus,

o:R(l-rx R.
o Bt £zt ) D

Now , neglect the othest two except the fivst +wo, / 0
x

v

e (321’
s R+X
Oux R R
12—
Oy = T (appstoxinmale).
then,

TiD* = PF (2R+ DE)
X% 2 0.(2R+ Oy)
Meqlech‘rxi O, 1D compotision 1o 9K, wegel

o)

i PS&PW orfeetsi-

Ilet DE =0y = offselspoipendiculon +o the
f&ngenf-
iD=z x ; measured alorg the tangent

|| Bacs  EE, pavatiel to the tangent-

le
8% FEO, we have.

E,0’- Fo*-gp? )
. FEZ. . s
L
(lo-T6) = E0*~EE™ X ,’
'\
: |
{

(R”Ox)it R*—x* - \
. \ !

From wb)ch,jo,‘: R~ JR’T‘ texact)- !
/

appstoximate expression 161 Oy,

elpandv‘nﬁ the tesim JREz* Thus,

- R R j— X gf‘f O'f'P_CeB '
Q'x ( Q?Rl gRL' "') - a —

AR
0= X

2R
www.Jntufastupdates.com

Oy = —‘xf -(opp) - i
app | Setting out by Radinl offeets -

Sebh‘nc) out 'b(,J perpendiculo

13




|| by deflection  aistances (O OFfsels  from the chovds paraduceal 7 1

The method vesty much vseful fox -Pong curves and is 9€’>€mfhj

éwsed on h'f}hm'j carves when a  theodplite u not avatlable.

Ket T, =T,A = inital Sub- chood

: ch

, AiBcC ete- - = POE")"S on the

Cuyye

: AR = C_-),"
BO

ny

C; efc-
TV= Rean Tangent: a )
LATa = § = deflection angle of the SN

\ (.M /
fivst chovd. V4

AA = flxst ofFset- o

M

BB

'ty

0, = Second o-ffset
DJ,D = 03 = TFN‘?IO} O‘F-PS@[-—)QL—C
I NOw oxe AR =0, TR S i)

aince TV & the tangent: to the Civcle at T,

qos = g Ana =35

TiA = R.2S

: <R

Sub (n ¢¢ ® Value of § e get,

Hrve AA -0, =TA - T—lﬂ-"‘l“)‘?—
iy R~ SR
AKING  aste TA: chosid TiB ) Loe ?u—,

O' z_c_'_L

2R

The  offset BB from  the \tcmgenl' AB B Jiven b‘j
P

B3 = =

Agam 1878, = /alAaT, beﬁ'nﬁ Opposite an9163
Smce T.0'and A'lA mwb&ﬁﬂfa&tup%e&ff‘omhaj wwecyua’m 14




LA = S- (8lAT

(8,AB, :@'_,:}_T,; S

ave B,B,:AB,.5§:G-8

| Sub  the ~value of S from iy, woe gel

Bszz Cz‘-—-—T'ﬂ = -G

AR 2R
are B, B = BB+ BB- e,e, . Gt ¢
) 2 - %9 (e, +C
=) O, = 2R*ZP~ S5 (0T

Srmulc\xuj The @thisd ©ffscts 0, =D,D 1 9wen b<j
03 - 5’% CC.L+C3) \
Last oo nth pfPset & given by

On'— 5’@" (Cn',ﬁ‘c)-,)
Czjenemaucj, the Pivst ehoad i a Sub- chosd - length ¢, arnd the
intestmediate  e¢hosds ave Novmal ehovds, length ¢, In that

tase | the above Hoyroulee  seduce 1o

_CF
0"'“-,—2”
s E(c+ C
o, :zRC )
0,=0 e’
= z ... On= CQC)‘ —_
37 7y Nl e =

nze_——— CC-}'C)

wheve ‘¢’ +he last Sub- ¢hdld.
¥ Iqs’mumental meH')OdS”
The 'FOUOLL’)U'Y] ase  instaurmental  methods cormmonly Lsed f6)
Settmg out o esteulest eypve -

 Rankines method of tangenﬁ"a}\(mw deflechpn angle.

@ Towo ‘theoo’oli'té rrethod).
3. Tacheometsiic method.

www.Jntufastupdates.com 15




[V Vo Ve VaVvaN

- Hankine’s method ¢— A Beflection angle 1o any potnt 0N the

eonve 8 the omgle at P, between the bock TomgemL anal the
chosd from the Pe to that point |

The RanKHine’s method i based on the p?ﬂ‘ncr‘ple that the
déflecton angle o any point on the (iculost cuvve & mMeasuis

by hatf of dhe an?[e fUbtended by the oave Ffoam pointche
cuyvature to  that point-

It 0 assumed that the tehgtb of &%Cb Oppvoacirnak’iy
equal 1o B cusve.

TAN= A Radse ’cnnqent'

T, = potnt of curvature of given

eistculay  euTve-

St 8, 532 The -tancjenh'a’ Cmgle (©v
the ,ongLeX,, ‘which are. pz;egent

CSuccessive  choad Tip, PBE
Be €tc-- -
These oste malies omgle wlth -the mepvesenﬁve

?tonﬁ?@”f to the cuxve ot T,,AB.

) 03, D3 = These oste the total tangential angles ©a1)

deflectton angles o the points A, B, c.
C, Cy, C3 @ste the Length of +the Chovd.

T =¢

AB - CJ_'
Be = o, vespectively,
} Ft"ncd,hj

’

? cq!wlateo} deflection angle,

2 S i |
o1 = M8 -a Lo .y
2T TR ming

e ey
}’ g\ b2 D 1é

-
¢

-

| 1575 - 51*51’*53\}‘
— www-Jntufastupdates.com 16




Two  Theodolite method o—
VA

T (P:T)
Tewo - Theodolite rethod.

R In i o '
this  method  +wo  theodolites ave used One at point 0f Cuno

;DH;PZS: :;7 and Oﬂotf:esq at OPT e, at T, +he method u USed
" e Pound g unsuitable fo ¢haining and it & based o |
: empstgnczple of the angle bekoeen Tcmgeni’ and the choad ¢
C[;U the omgle which 18 the chomds Subterded n the Op}:DS7ﬁf?

T (P

: Qeament' :
LA = A,
ihe., ®eflection anale foot A . buk 1AL & the angle
Subste;
nted by the chosig TA 0 e cgpposfte Segmeni’

IAT},T_! = M—LH = ﬂ'

ely
(! BnyY - [TiT, B :‘Q;, Hence the angle betuoeen tﬁelOng

chostd  and  the [fre - jotning any pPont +p T, equal 1o the
dQ‘ﬁlQCf&Dn Qﬂgle ‘o the POc:f)t fmaﬂuved w?’H‘) the “axe mngenl‘

l-e.,'p"
Taﬁh_%gmefati’c Method °—

Footrmudoe o

- F
k - S+ (£+d) , when the e o Stght & hoviiontal

_ P 2 ' !
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