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-:i-c
Horizontal Control )iSI ;-A- -Lln & J,.i.ili (Surveying) e..Jt dL".i oi

+:- 1.,,j+- llij di". e,"ll dh.,j,J,:ll.rs . (X,Y) i.iJ- a*.-Ln Clr (Points

.tln J.. +J , i-t"Jl ij{+l el$,nL lrA LJs +J (Vertical Control points)

,rl.jl l+_r + ,':).t_5$Xfhg6dolite+Tape) j1-e+ rlsj-l, irii- !l t J"eJl rr-

. eLlrl"liil (x,y) i.i-)* * i-lj. 6)i-- ,aJ't tr: 1i;t" !r i.tu".tr

jk+ rlrii-L -pt+" +-1J-L l-1 ij! -ttill o^ !.rr"c ; J+- & .1-; t .*r 1-l

t l r (Bench Mark) p$- a:J-"1 ilr rj): d.r: (Level +Rod Level) Ji;lJl

irt$ + c!)r+iJ jl.{s .rsj4 r.iLt" dl cj,l_\ill ,r. rLl rd Ji.!t !J. Atl
J*!l rl.jll i-ij. - r , i-'3$ll i..,-r"X! *-+ L lrAr(Theodolite+Rod Xcrlj

.L Cru Cl: k-r:.lr (Totat StationFl ;;a;l 
'.*-E., 

i-L*ll i '(+i \rr

\51 L,i. rFr ,ili|-ll u,U! rsr) cirtJlr ( sr_rFll c."yj:JSIt ;sr) cJJisr

i-iL:)q (EDM) la !-jA-J (Electronic Distance Measurment) ,:Lri-jll

uD d+- , ,rj,"lJl jl{+ .1" J-) cnJ or ra;l.J*try 6t-!,ll (}F tu-J sll

Ltr-F+ pj+ e+- !n!lr ir.ljJl 6 J+Jt g" !t! & il-1r6.,! Fj jl-{sll lrA , ir"J,L

liA \.j . 4+Cl i+ul ilt oll rle- t- lrAr iltll Glo l: cE! otjl.s)t

".r".il 
1.,-_. rir$ll i*trjl e! !!.or 4JAl 6JJil- dln & * , rr." g, "iJt

. tr*rAlt ; 6l,ij. LE-) rl e* :,lr- j 1j,. irui.,)l

-: PrJ,iJl lrA an-lil 4rler

$. L

e . J,Jl ,'- gbJl

. :J9..ill

. CJ.:lll

. ajr"tsjltr {tjJ- iLl<l i.LJt jk+

. ;-Llsll 4.tJl ik+ rl$,i-L il.". lrisilr j.*r-lr ,,,J r J"e- rUJ &.
. arr.iJq i-lll 6l-.1jji-)lr .:ulill

1



t-t
Horizontal and Vertical )!!..r !!ii tA- -tlij & JA t:-dJt cr , .ttt

ijr<. iiliJt ..1r-1.:Jt ,-," ig rJSl *L.-".:l$:lti*rJt cj:.b (Control points
):6* 1a:. iJnr)J 9 l"ujlt et",itl.l (Jlo JJ,-J| d. rF_.!r_ 

jl cFtrdtr a!* (24)l-r^

. i-l!l sj Lir fi!li-J ji g* LFjJ o$t\)l : :rL . !!i:s
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"Leveling"



Levelin
lUjll "Elevation" tLn.rl ',establishing', dr1,j Jl ',Determining,,+.s: r:1". .r.-r

. ,:Sh trj gtii_)lt ,3; +r.j Glo l_Li , rr t'llL
itr.Yl Jla ilj *l Elevation gljj-lt plane surveying =L.ui,hll Lt_Jt .,r

e:,!l eh (_) ,",-r ,i (+) 6J|! i!ii! (Z_coordinate ) J_jlLitt

. lMean sea level -.p+lt eL cr]* cJ-r* qEa;rr= 
1

. "Surveying"LL.lt tFr. ,,l !-l-!r gs-f r .sr sE .J i..,"r.,,jlt oi

crElJ.li-;lj !-sA o u* cUc'J !. \) , 
"iJr*,jJt err:rF 6t.r,r- Jr[j sr rgl qlf

sJ ir+. !x-, "Leveling" L"r."lll j 4+,,1-!t "Variabtes ' 6t lrjJl 4,r i+-LJt
.oL.:rl cJs,ilt

horizontal line eiil L

levelline
Z!= B i'L!i gr,lJt

a_------ Datum !J*.dll C!-

"Vertical line"e!iu J"i

"Direction of gravity" e;jtl !$l oLjl

t*.,y1 C,l

LJJ| # A.!"r-yt crtJb,i&Jt ( 2_ 1)_:LKi



-:sitl Jrill sle i.rJ*!l d ;J-l-tt ,,Variable ,' etJ*lr! rigF Os+

"Vertical tine "JgEU !i
dl ( "direction of gravity"s.;Jll .i\ ill ol+il+ Or-sJ rf'* !:. ,;.e ;_1L,e jo

.e.ti: q)S ,rr .st; ljdl,i.Li el.lr.:r

"Horizontal line ",,i!l .L3

!-:Jl ,,Jc "pslpsnflicular" .J!,.J|-L-ill Oo ri+o .ll 4lii qrl q;j eiilt lill
fl (j 4+ii!l !r.L!t !F LJaj )L d![A ,:[il , .r!ij.ti s$ d ,'Verticat 

Line,, Jj:,j]

'| level Surface|.LJsjll F.L,

slsjl oLil e. $Lj- uFJ 6r.E ',ElevationitEJt d J"j* e!- dp i_)t+":r

"Curved" !.j.j. C!- O-o rJtE L.r,,ilt e!- 6$ el.lr.l , a.Ll'ii c.j^ aiij JS qFr s,-bJ!l
_gti:-.;)t ,_yi: e 4[i:6r+

"level line" LJ*.rill .Li

"Elevation" tLXJ)l trl kl r.tl! e.+ 'curved line,' *.i'j. !:, q1-o ;-llrc j-r3
;r-J-,ilt I ..Li a," iJ+ L dlll_iA 4jlJ iJ "'"ilt g!- ! J-i .st I i_r"jJ.ll !i OL 4l!

. i*",!t e.t_ qr3

"Datum " e...;rll trl-
. ir"r*,ill Jt"cl # "Datum" Cs. JFS dii+ grltir"r",,ill e!- rJc 6Jtro 9r

!!.i. E tuSlJ rJt:J ,LJl C!-r )i-i. e 4L eL C+-/t e!- O:$ Oi OS.d, uA

el* "Datum" F.!l el- or.E !i e6-..r,',mean sea level,,J+t e!- 6ri*
. ("assumed"L*ji" ) sJli

"Elevation of a point" ilLlj Pt$tl

eu:J! oG d!.! r 6s..'rrtt 6!-r ,". -r .ri dJ,i l}t!t fu. Jglrilt 1t*.t1 oe tJrp 9
. t _ f+ll* ll + l*+.1 i.|+. !.s c,9 rlr+e t.but



O[Xl i*-,ill v_Li dr! Uril_.ilt ijLJt d).D rJLro r-r d}Jjjnj dr+ etj!)t di]
-:ulgi , (- ri +;:,*+r"!.s cr r_.r!o JA:,uJi! tcjr"A

^ 
L^B = LB- L...,,......{2_1)

Bench Mark '8.M" &J*4ill FtJ
..+ dS.E AJ*r L+!I qF.i ijr:.r tujJ)t LrL- il.n oG. 6JtE $

2-2

-: i.'t"r*,ill dJ"t eJi dlUA et" dls.i

_: " Direct leveline 6J_,il#ll 4*Jsill .1
cr ;..r..il+. l.,r_y+ di iJ" r$,ilt i-At"Jt d-1_6 . L"_;-:lt ,or :+l+-)t 4J!r cA.,

. "level rod" !..:$ ; Gs,e "lgysl" :,r"}dll jks rlsj-t J)!

-: "Trieopometric leveling" ijl:.lt LJ-,itt .2
.rln ."vertical antle" lFdlLrljltJ i.ii\'l iilJr .r"b! r:J 4+J.Ht .n=

u"i:dl -tJJj rl'r'i.,,U irG)t iiL-lt u"ljir . ,"!)rlill jl-c+ rtsj*L ir, _Jt i*tjjl
-: ,,rl 4'iJJ!]t r.rA \F! rJii.Jt 6j(.. \rl ()b ellJ (EDM Ji)

+ "EDM" er,_rJisll jk+.,l 'Tape,'r_pl;rll \-p + ',theodolite,, +yrlli
. "tevel Rod" !r; ;_A*

-. "Barometric levelins.. ;ilj.$l+ll 4il.rjjl .3

L:'^ll dL! D|: dFl.Gtlt "Elevation', ttijJt !.-rdlAnlt ,rA (,-i
air" rjJFllJ.iJl 1..11 l'l- +.:jrJlt o$ .L!rJ3 r3ip p1g55ure,'g-r+Jl

. CJ.-.r,SJtr eU6J)t rrljj e. Ji,,pressure



-: ,,staidia levelins,' td+j,Jl ltJJli 4u*.djl .4

ll-oL "Trigonometric leveling" i+i&JI i-jJ,,jlt (J-l a{lL&. r ii J-lt .r.r
dl . "stadia method " !+lJt inJL rJ"il,. -ro 6JJ,-i t-e-l_li atJ ijiilt iif,*ll
ltiill"Elevations' otcl-i!.,t q:r, u_r ',p1s6i5g,, rr*l la_ii.,l_, o).1 6J!t Ji.fl
kS,"Level" ir.Jl jLFrl'r1..,L',Directleveling,'rJ.iLltir-J_,jllin"Jf 

s^
"Trigonometric leveling ', ia&Jl i**nlt lij+ Olij)t ,J

Dtj, dF U&l+Jl i*""it g* aj.-rl OJS* s rrlltr ej.c OLxt sle dr*-Jt dls")L lL.l .[ i:iill 4iL,-lt3 !'-r.Jtist';lr dqi! er gln)j {JI- irLi^ ij{+l .l.rr,,t
81Li!)l o:lF! r,rr ...ir i.Ir_Jij l_{j,ljj cj.i l+ilt i-iJld i,r.r,nltr !p .rr*f i!_r"ofr

. Jjii 4+rJfrlr dl_..!tr

2-3

cr ,,series,,.r.rc' i.1,&LJti*L:lj:lt L-rdlt ,,JLi 
tLo dS& , ( 2_2) d6,ilt J,Jl,il

u.4+-r JS dJ r.B* "Route"JL* rli.l ,,lo i,"J,,!l jk+ "set ups,, e!.-j
i].i:l ,'backto,,!ili rle ietJi; tra.,!l rJu dlfitri ril .i jt-c+lt crr!-j

{re+- i.til "forward',1*"1-l 6 l!.* reljtr cr..jaltr I B.S ]eulJ)l (i"._r*) LA
LF r "leveling route" 'r: ill ,I* cJ.jA r.ri Jt uA iJu)t o. rj) [ F.S j tlijryl
;l ,,.r: r gtr:_J)l j.4;Jt +\ll arr""6! ritr Jretnryt r.!Jl ( B.M) i,"r*njl riu

e*sJlr J.lsl iLrrt ols t"ls dAli:J.Jl JL_ ols l-K aj! , osa L "jl rjrsj

'lrjrs
6L*t r.rc dlils L"lS J+i "leveling Route,, i.rdJl JL_ rlts LIS; 6;i iyri.+ jl

. eJ- dSJIJ J|lsl LtrS! !Lrll drl \+ bal JSI level i*",:lt Jl-e+,,set ups,,



'!'rJiltijLs
6.lJiilijL&

:ijl,-hlnlt iJ"r"nlt (2_2)_: cJ$

" Tri*onor"tric teveling' 4rr3l3.rjl L..rr.rjll" 2_4

pl.l.jull'r fliggnepetric Leveling" ii$ll i-.,"J.,i'l| r,*L !-Jtj ,,r.,.rjt d_F

Level ;-r--rnll jl-.+ rlsj-l_j 
,,Direct 

Leveling,, rJ.iut i1J.d.ltJ .-r)+jill j,.{+

rJ.iul i*4djt rFj ejil ;'!:lt.t : grs' r .!, .1L i:,:lJt L_J 
"1lt # Jl:lt !i ojs 9

!i tJt^dl iel-J6 sr-,.,: J)i O. iyr+. i_j^r"i Jl i_i$Jl ,Jr.ill cj..-p: Os+ a+L:.

+Alt cL;: 3t51 * U c*: ,rnl!i ge ;-)t-.,c' JA d+\"!Jjll e! Jlillt!i OJS ij-
. .tli.ill tljiJl !'-il Level !_r|,"tlt jl-c- rllsj-L EJ"il+Jt LJ",jlt (,i cflrtJtr

.rjlrll

\ (
(

B.S

I
F.S

I

I

I

I-
IIIl"

E.L.S

l"/
I

1
I

F.S

(-.*.)
B.S

Znt

2e.""

" Datum" CiJFll C!-

/



r,l, ritM

\

Rnan

-orlJilltuL-

| 1*Iill

l\
{ lo.,

''rlJilltiL!.
iliij'll

(
ie jill riL-

I

\

B,M.A

DATUM C+r.il elr,"

i$t3"tl LJ"irt ( z _: ) _: d$



(2-a) -:tJsi

K i.tJr sr c!"\rlitl jl-6- ,,,. t i ir:!.lt iJdt -. _!-i er+l+ p al.ij tlijrt +r.j
. p, G ugliill u,. (Jsl (c) lr_yJrtu"rrJt: ( Rm) i+!-!l rJulirtJ6 Jj,l ejr

,,Level,, 4, *,511 jl.(.: rt.lijlL r.Jr^ rJt"dl retJE oli elnJ)t LJ* G il.n OJ l-i
;!iij t)l Li,at<r ( DB s) l$lJt iiL*Jt rolj,]t Dxe L!i" \rtlit-ltr(B.s ) ,rl
( F . s+ 'Level" i*",ill j1-6- ll'rl ,1, reil^ 6 G-JI ;rli! 6,E tlji.,)l iJja;. p

(DF s ) ir.L)lrolrilla:t-*,rr DKp ljGlriit"Jt otr s)

B.S = Rms s -Va s

cili\ll slo dr-Jl drs"r

_. i,.:!jl

. . b.5 = Rmos -lDa sxtuta4rl.........(2-2)
F .S = Rn" , -Vo.,
.. t.5 = Rn\ s-lDrs > tana.sl..........(2-3)



gr3,"l\..re;!Jt jt{+ 6l+,-l e"+l ( F.S , B.S ) # +.jl iiLJt dj)ruJtrjij,,n
L"r-nil jk+ el\rI,.b 6riLJt ir-r",llt ,-A{+ L.j.LJr .tuJt 6teujJt sf-* r:r F

.cJ3!t qJ*ilt or u,.t_ .r.t,rr...t i qrlt .JJL!| , ",ir

u4 e+: J1+5c)l A i.,G)l ir3r_r t;i_). o)-ol d.,)J-lt diJJ.L5 : ij(- iis\ *{.*+
.r-,._r g3.r;_;,il_r. d.Liilt .u.l1Jl-.rj ( _ jl +)F.S -rS. S #dJSc,r) oill

(R"=2s16)gJ ;+ lrA OLi i,.r*,j 6 J-*

10



All$Jl- J-olt

't Traversing ''



plLj dJ plane surveying irF;tLuJt ej ,,practical,, 4:IJt Lillt rAl

" 
" .rjl.ijyt 4J-Jj€Jl 

e,-_,rt i,Jt ; "Horizontal control system,, !i!t ij+_
,,,-L!l qFll oti c!.tl ,,traversing,, 

cj!:dl i4Jt,/ construction propcts
16 i,U\r' (X,y) crrjr.s)r ,,determining,, 

+,-.i ,^ a.,f.ol, +
.r.,; s)S,lrl i-c i-:-_r ii-.1*;r"!"Horizontal control point,,

.t:.rtl ir. ,J ,,We defined and distribution Doint,,

rjtlt crli * , 1e,'--r 
6. i.te.rJt L.rr rtt O. il-lu Oo 6rL,o ,o eLrll

4ri!)l i*ljJl ,:llisr [Traverse lines Cl,.;J| Z\:l ] I rL:ll ,ra ( itfilt iit*ll)

e|:ll o&* e.+ j r.u-.ri+i r-'l!i rJS cr. "Horizontal angles,'

. "Traverse stations"

-: "Traversing " CJ.ill si crr*uill 0|. +'rJ clln ,{N

CL:.lt l.liilt & +l uli1" dFjjj JS !* iri!" tt iit"Jt Lr"tri .1

U" ( a.ln) iL.* ls ; +JJhr ( +!:) dr't- ds dj 1"fi!l -i.rrjtt u"L,r .2
. el-:.ll ,al L- .

3-1

_: ine} sJl cj,l;llt i$l 0+

Open traverse a:iirll 8l&ll
i:iii rr.l+- i.tij ) ,:lGlt (x,y) orr5t.r-)l L3!- i!r:' i:r

,ill Jl i-iL:l , !G!l ,:l,r3lr:)t iJj6_r i-L:i:] o*+, 1961;rontal control poinr

d.j (3-1) Gdtlerrtt lrA v.i 
,,one known Azimuth " . Js slj DL.jt ,iji

Je&ill elJ:.1os4! dlli, elrt -Lujl i,ir- \'t (x,y) cj+t\)l6slr i+ st^
.f !_!Jl tu ,-f-; dJl ,,,r.r,,.+: qJc,_e iSlr olitl.)l " Adjustment"

e LLi-Jl

11



\ err'-:r .r+'Y I

lntr(X,Y) o!ir.l.)r
l_JL_

Crrill CL:-lt ( 3 _ 1) _: (Js,i

-: illi.tl ciru.I igi! O-Ld-i ,l$l.iA

. ,4: ( +tlgi ;'!- ilir) 4ra!l or.'il:sYl L3l,- i5:r i+ Ct-:Jt .l
,Jsll ejU D1+l Jgr+,.:!ll Jl i.iL:l . irt.rJt i-tij u"ii,p lclosed ,-!L".t

. "loop Traverse" ,r-."J S.':rll liA (3-2)

ci:3lr-)!

liir(x,Y)

,jultd;lr(3_ 2)_:<Jsi



C, n*Jl 6l- jJ lt inJL irlilt c,qnts)l ,,Adjustment,, 
lJ!.j as.g grjlt trA ;

. ,,least 
squares method,,

, "$:( fl;..,\-.|l _".n!r .,:Gr\yrL J-" " Lir, t! !^:^n .2

.. : - "c'.1 lfl trh- i!ii) i,n" !r ir.'l:\)r Lr!- 3,1ii aJ.ii 1qi"r'.a g..-)
rrr .(3-2) Js.ill # c_!r rA tx ,..J.JL- (,J":n)a^6r ,i ,'..lr ;j effijlft

. " controlled(link) Traverse" -<,ft eLlt ; tll
Lii" )l or,,lls)l i.Jl'- 1$)t 6!l l')!

Wn
.J!. oLj)l

vt

r<.lt el-:lt (3-3)_: cjs;

3-2

(4iii)l i.it"Jl) Jl+r oaL€ vr {cLil dj \ri.ll -. rLll ,,L !i+ c,t-it sXJt ,J. rL\rl
+..r.rli, - +,& rjs cH iii'ri*lJil ) clrt lJt, (Jll+! !. At ellsr ct lz\:l

.( CLrt e).:t iJ.

d;ejl f)l;t tjtgel eS
" measuring the lensths of Traverse lines"

dk-t rr.lj,j-L ,i$r cr-rJr g>-l g^ 6t- Js ( rslr iiu_tr; cJJ! .rs *
"r 

,--r. sJLlt precision c,rtn)l .,Jo &-Jl ,.r. rr_rll .r.r_!_, hr*iil I^JKIJ L!+ll
.project eri,Jl

13



or Total

_: \e4rt el;.I e)t€t JlJat u*li! dJ! rJe .r.. Jr '.r-

c'.; Jls (.!i!)l a . Jr) Jr! .rl$ *-r 
,,steel Tup".,r+..J::ffiffi 'l

+uA r+J (.rbrr .,rtrr) .Ji)t .;c ..Two 
Times" jUJ. CL.lt t\-i ..)^.k1.,-!itr ,LL:lr -u^ r+ JtI{r C!-b ..js JJ.Lj ^+ 

jit Ji*l iJr

,, ., 
.u!!ir;su,*qa, :k-.,l.-|#ffi '2

4-r.r-:J 4r.Jl jtas Jt (EDM) ',Electronic Distance measurementi

"high precsion " ,rJUl lls)lj aclL {H :ft$

Totalstation

Total Station rlsi-l+ 4iiyl i.iul t),,1,6 ( 3 - 4 ) -: ds.i

,' 
J.esJ ,,,. t Fr er.blreLl d. ABeLlt (DABiri!)t ;.it-JD cJ.+,-)!ls.F!

ibJl ; "Reflector" crSUl ,,,. -t p, A:L- Jl sJ' " Total station,'Ji ',EDM

1,G)l GLJI ,rt* u:J'J . ( L^r) ',slope Distance" i-lilltGt$!l uat_\i +r B

i*tjr u"!it o:! +\rJbll j1-€+rEDM Jt jLss Jt,I...t dl L.JJ!-tt ( DaB)

Jlt , cj.lJ. irjll i*tjlr u,t-6 pJ. (ZA) Zenith angle rJrjt (VA)!r^Jl
-. l* 4 d O., R .iJt e4 sJ -. Js.,lllr i.lj" ljlrr D !1+ 6;; ; .. s-ttr,

- g1 ,'r- , (Das) !ii!r iil*Jl



Dae=hs sin 2A........(3-1)

: 4j3.r

Das=La6 cos VA.......(3-2)

Digital jk-. ) i.r. i-!" ra gllr Total station jl{+ tltijlt UL;l-l
L,: yJJ j1-c+ll J)j. u.;J,iL. i:r-l,.Jt ilrljJt c,j,!tJi ejJ (EDM jk++theodotites

: .jli "display" cr-r.tj (Das) 4,ii\rt iiL"Jt ,J. t* J iiL:t . l-el l.JjJtt i.rlll
. L.brl ld ir,,!_/l

(,r.lrJr ,.J. lAi)dt+ll ,.rl..rS: *r , Cl..tt e)l";l 6s cJrrll rrrJ p -. 1L!r +ir..,
,JJ -ll Jl iiL:J .r.:lr rL,,sjlr ur.Jll ,rs uc' iatjlt i-]nj,Jt ,uj,!,l J+:ij dg$l

el-lji! clil Olnt (Jlo

dJLldrsl+gl; t! e).:, i,d,Jrffi.jiffi# '3

-: liYl 4!!..Js.,-l3t
;J'L*r ,"!)fJbltll jl-c-r rrs:lt J)j,0.stadia method U!r.,,rtin+.1

.'lJ""tll
t J.*r ,'!>+Cl jk+ rlsj-l J\ dJ," tangential method tJ)JlljJJ.t .2

. i,_J,,jll

. d+\'rj j1*-. 
-J rE-l ZlJl tl,:r .,1 J): iF dli-rsubstance bar ru!)t tlJJ iUt

"Traverse computation" d,.h.ll trlL.r 3-3

-; r,,:)t ot$t, CL-ll 6Lt,A L=j,I Jls-J

"standard error" o-tjll Gi.ll3 " Adjusted value" ir$ cj-il -. U^ f
.i-u-lt CL:J| t)-l e,.+ ( i.,ii" !r dllLJ) d+!

"standard error" ,rlSll t!!lj " Adjusted value" Lj &Jl ,rl^ .2
LuJl i.lii. !r cUJr urj c.!+t

i, Co JS ( dru.dl &e,!jl Azimuth g_rbJl ot+s)l d.:ij) 'l+l +L* 3

. Cr-:lt eLt
CIrl (l.ln ) 6tt* e,.il irn" !r (X,y) cgrr-)l !.rt^ .4



qT) :u* *-..,"u!t 1x,y; ,:6rolr ', Adjustment,, +..: .s
J- J,'!r 4rl&I .-il-)+iiJl .)! JJS ijs +j 4jt fl , _:!j js^l jl ) CLll

((L.jrJt ) ilJ+slr 3tlijJr !c
J}jll !-+ "step by step" t "Li .b 6 J.i keLj. I ,,,i:-r r!-.ije.l-o 6t J-iJl lrA

.i-ri"ll i+iilr _rrrtJt tJj ri et-L.tl t} JE



11t/t J-blt

rorAlEJIItr+
elEqlPffi.t[ (STATION

etU*sgg



aiul$i"l (tOtel Sterlgp

-.L^$^ +-t
e,j,i-l eL- +ijl u:! 4!t Ll_Jr 6j(+i rtr.ii_t \Jc g..!t3 put Jlrr) trrjU 0 i.Ltst : r - .rr jt.- ,n r 

.,c+\,r .n,^ f i',., i.ru-ri .-IiU-1i,iri. i_+,
cr$ cli gf l-i isL"Jl JLci o.i ar-l.\,t d.,r*Uijr +-;tJ+l + t -, * *f.,

. {rdtr iiitt ltrjir ,r .,<r suLrJl

(qr-rJj(l)l c+YjJill ;.sj) !rj..!t 4l;il 4:!.lsi" ..lrl.sj 6 iJ.lsJt i!.Jt jk- Or+
ellrJl rt-:j,t EDM (-iLrr,.Jt 

lJ i ,(t l. rjsjt gliLrJt u,t+! ,sr) 6raL&ltr
6L-lillj ,:l-rLll dr;< i.s3 !l &L:)t+ (Electronic Distance Measurement)
,'i' OrsJ "! Clr) 6Jslll !t' 4\Jt 6LJLJI CtJijlt ;rlJi rd I Jr f ,+! l+rrjstl
,':lsF--dl iJ.o t',Fr F O.r \J!r c.,-l.Jr jl-d- J ( i1Eb i;Su 3i dgjBj cus 4jl
' tlt "+ !-l1.s.3 sl-J-J cE i ,Jc ,:uliJt s. q.rJt 6l-gj-t iJ! Lj)lt 6)+r,,i!r

. i'*. C.tJ+l liir 6l-rLJt JSil
L,rl tuj- ls.Jr Ju,j-)t ilJ{-r i.iJlr iolt lLlgt i!.Jt jks, d.jt .!& 

.At i}.r
ruii-Yl slglLJ 6t-$-lt sju$t di'..,,:ltr slit .+,rJt jk- c. -pL. -r*.lr: _pi-rJl

. ct+lfrll qlirll Jilr do

kni-lj" . rh:r iLlsl il.Jt s_,{+l ,y iili gt3;i s. Jj {il )l rslr i:l!t 6jls olr
9 l.ra L:c-,-;&. \;J rr,1-.ll ,ta-Jt gi t-lc . l-(-t\r1.i iF d:Jilt ,,,,.-r ijijllr r\:j!ll

. ( Leica TPS 405 ) jl-e+

_3 trt"rst &J;j,a+t rtrij,*t ayt+- 4_2

-; lai i.u,& qit"ol ,r.r iLtsjlt 4J-Jt ij|(+l prij.n

. .*!*ijll e,Jl cjt ol . 1

(..... .f-!li$i.rcr.il+Jlr o!:.ll LrLrr $rLllj 9rr-lr e,!" 
j) !-:.dl g"-.;LiJt .2

. 4lilllr elr-ll dl.cl . 4

. \r!rJ:}y^r e* I dL..: | . 5

77



-_.--_-- | 9C2 -1l7ji'fdl-11C r.00000012E.4037E0
l}r.filrlsl-

-29.601223
11Cl tu.ulvattt 1.000000

12C D
-29.80106,1 30.020195 r.000000

12C1
225.927395 $.f8s922 29-a6ara7 1.000000R 225.933537 -5,791514 29.86948112C2 R 225.931443 r.000000

1l 29.870889 1.000000D 160.995420 {5.498232 1,000000tuul R -55.495561
6D D 1.000000ar.otzat4 -77,465065 29.967410 1.000000501 R -77 AA6947 29,967120502 R 1.000000

603
-77.460317 29.9739E9 1.000000

R 67.065223 -77.451930 29.963204
t0E D r60.991358 -55.500231 30.231045

10Et R 160.989243 -55.50207/1 3o-23ua1 l r.3oom10E2 R I 160.988909 -55.493903 30.231489 r.30000't0E3 R | 160.987E23 -55.497254 30.235066 t.30000
13E D 201.676756 | 8-58e063 29.736215 r.30000

13E1 R 201.679984 6.56615E 29.734380 1.30000l3 12FlD 225.924E64 5.7EE568 | 29.863rn 1,000000
12F1 R 225.920508 {.793938 29.863E63 r.000m0
1IF D 219.121376 35.650263 29.982101 1.000000

14F'l R 219.425824 35.6472r9 29.482370 t.000000
13G D 201.673,t55 E.684852 29.733354 1.000000
t3G't R 201.67E092 E.687511 29.73211a 1.000000
t5G D 249.0063E4 51.142161 29.E08216 1.000000
t5G'l R 249.0103E2 5r.,t36861 29.811674 1.000000
15G2 R 249.011438 51.137112 29.E05533 t.000m0

15 14H D 219.415208 35.6s2634 29.979384 1.000000
'| 4Ht R 219.412646 35.554263 29.97986s 1,000000
l5H D 241-f91449 110.246692 30.o41777 t.000000

16Ht R 244.792'176 110.2550,14 30,038351 1.000000
16H2 R 244.799827 110.252EE5 30.039180 1,000000
15H3 R 244.795176 110.255544 30.03674E 1.000000
l6H D 241-780382 110.2496a7 30.03E116 t.000000

16 t5l D 249.005927 51-141776 29.E05826 1.300000
t5h R 248.9996,t9 51.14302 29.808013 1.300000
171 D 206,639946 't 19.0039,t0 30.021182 1.000000

17tl R 206.640038 1t9.00E079 30.0't7193 r.000000
17 't 6J D 244.792575 110.246750 30.04163s 1.000000

r6J1 R 244.790477 1'to.241172 30.041846 1.000000
15J2 R 244.774E06 110,235131 30.04045 1.000000
16J3 R 244.788118 1ro.237729 30.041934 t.000m0
18J D 155.145263 E5.960852 30.200832 1.000000

1EJ1 R 155.143250 E5.963825 30.200037 1.000000
18 17K D 205.611772 119.002118 30.016302 1.000000

17K1 R 206.644964 fi9.000545 30.01932s 1.000000
19K D 120.E3,i733 r17.5E7760 29.E99638 1,000000
l9K1 R 't20.834908 117.691726 29.897575 1.000000

19 18M t) 155.145863 65.958327 30.1971t5 r.000000
1EM1 R r55.147524 85.9s7476 30.195424 t.000000
5M t) 64.{8633,1 66.553552 30,183289 t.000000
5Mt R 64.t76046 65.561972 30,182087 1.000000
5M2 R 64.'tE0517 56.556574 30.181490 1.000000
20M D 118.673r94 223.758523 29.305136 1.000000

20M1 R 118.66930 223.7593A1 29.300878 r.000000
2n 1SN D 120.832212 r17.665478 29.902691 1.000000
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t9Nl

E

19N2
r17.665535 29.90002e r.000000

120,829983 117.58E634
2tN r.00000054.r28t8E 195,177770

2tN1 r.000000
195.496742

21N2 R 1,000000
54.1'1,+540 195.493552 r.000000

195.49E318 29-4a7213 1.000000
118,677351 29.291449

R 118.678713 223.756201 2q ,a1a,'
220 D 44.656967 '196.941047 29.596148
2201 R 44,660258 196.943,158 29.594545 1.00000022 21P D 54.112c/3 195.495945 29.489013 1.00000021P1 R 64.109592 195.493478 29.4E7304 1.000000
23P D -26.4s9054 r4E.566172 29.702632 1.000000

23P1 R -26.4J2123 14E.572448 29.703962 | 1.00000023P2 | R -26-44370? r4E.573364 29.7029AE 1.000000
23P3 R -26.4456E1 148.s73432 29.701787 1.000000

23 22Q D 44.650792 196.933397 29.590626 1.000000
22Q1 R 44.56Et 34 196.926418 29.596405 1.000000
22Q2 R /t4.6663s6 r96.9299E2 29,598701 t.000000
2203 R 44.663896 196.926626 29.598063 1.000000
22Q D 44.663769 196.930656 29.593130 1.000000
24Q D 22.442aO6 10434n14 30.225230 1.000000

24Q1 R 22.41222E 104.366774 30.22925A 1.000000
24 23R D -26.439075 r4E.564316 29.7042?1 1.000000

23R1 R -25.43670E 14E.569041 25.711163 1.000000
2tR2 R -26.4355.t0 148.573146 29.709005 1,000000
23R3 R -26.43918r 148.569650 29.7076A1 1.000000
5R D 64.118707 66.54750E 30.172412 1.000000

5R'l R 61.1227E9 66.546105 30.178460 1.000000
5R2 R 64.11569't 66.544677 t0.178777 1.000000
5R3 R 64.1.17442 66.542946 30.175059 1.000000

2l
U^ o. dii r5ll 20N

D
64-107704 195.503095 29-108720

1.000000

20Nt R 64.106731 r95.505887 29.109111 t.000000
22N D 13a,125120 222.t107a9 29,111110 1.000000

22N1 R r36.,i24583 222.309302 29.409959 1,000000
22 210 D 138.124951 241.8t6s00 29.3033sE 1.000000

2101 R 't34.128175 241.412209 29.303729 1.000000
230 D 191.641442 r5s.0028fi 29.518338 1.000000

230,1 R 191.535895 154.997384 25.517413 1.000000
22P D 13E.124001 222.311379 29.410440 '1.000000

22P1 R r3E.126865 222.315217 29.411743 1.000000
24P D 232.082680 207.037094 30.040736 1.000000

24P1 R 232.086569 207.0t1207 30.042222 1.000000
24 24Q D 191.640643 154.997346 29.517431 '1.000000

24Q1 R '|91.6,14339 154.999147 29.518054 1.000000
5Q D 266.701186 251.403636 29.9E5198 1.000000
501 R 266.708507 251.39E,t30 29.987386 'r.000000
5Q2 R 266.712311 251.390373 29.985962 1.000000
5Q3 R 266.709761 25'1.403157 29.984930 1.000000
5Cl D 253,506904 253.715223 29,585232 1.30000
sQt R 253.508592 253.715787 29.9870r6 1,30000

23 220 D 138.126250 222,308641 29.4159f7 1.30000
2201 R '| 3E.,t31679 222-312931 29.41137'l t.30000
240 D 232.083675 207.042615 30.lM4r 3s 1.30000
2401 R 232.092971 207.020474 30.041123 1.30000



191.624743

29.991313

304.1174

_:(NOTE)t!.).

&..r dn:'l ( 1) t}.. cF lqFr i*t*JrOd!+trI rJ-l@ liy orls.lr e+
O1i cll3 lrl :iil;r . cj| i.Li rrj:j b!..J F c,$.. 0e lJF sd ( 24) &s. + sjlr tit ( 24)

. (TOTAL STATION) Jl iq+ ei ajBrl F. rr*r ilr,,,. eLL5ljl

-: rCl.t+ll crilr y' r.ny jntr Craj ljlEll {+rv.bJill 6l-.J-J,llJ
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30-031022
2Q

266.694575
.81150'l 't92.158990

337.E,t 1187 192.153955

251.393661

192.161171

327.174607



{3,34}
t1T,1T1]

{B.MlB.MT1}

(slsr1)

17,7Al {1U,1UU

{B.MU,B.MU1}

{1,14} {6U,5U1}

1245,24571 {7,7 Al

{B.tvr,B.MA}

{19R,19RU
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{3,3A}
{t ,7 A}

lr2c,12CU

{10D,10D1} {10E,10E1}

t6,64)

{8,8A}

{10,10A}

lsg9c1l

t11C,11C1)

{6D,6D1} {13E,13E1}
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{!2F,I22F7:l
{13G,13GU

lL4F,r4F7], {1sc,1G1}

l74H,r4H7I {1sr,15tu

I76J,76JrI lr7K,77KrI

{16H,16H1} 177t,77t71

{18J,18J1} {19r(,19K1}
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{18M,18MU

{20tvt,20rv1}

l2oo,2oo7I

{22O"22Qr}

i
I

I

{19N,19N1}

I27P,27P!l

{23R,23R1}

i
I

I

{21N,21N1}

I23P,23P711220,22O7't

{sM,5M1}

124a,24a1} {sR,sR1}

4a



6-2
-: !j)l ,:lJ. .rrltr c,|st!ii")t j-t.r,t) lsa tr"i.Jt lre tj"L6 Drj. d.

gbrirl ,-r)rrJ$ jk+ r_ro;-_rt+o J6 (Totalstation) ifKti!.-ll jk+ Ol ( 1 )i--r+ t4 i*r-r..: liil r "l+_eLt .,.j".0U4ileJ 6L!L&lt +t;:l,.t3;,:Sjt (EDM)jk-. _r

. il,-,tr.,lt ;j{+!l+ ijJ6" {-L-.:_*ll 
6,jE:Jt iir; iJ.J{__e

C.L., uSUt JJ !+r.ll ii.r ,,.1c e,l-!l LJJL J^r-.i iLlsJt i.tJl jl-{sj ,3t-r;dt ii.j ( 2 )i.tiill sJ. LFslJt ,:_SJ^ i+lr6t i clllsr u,slJl i!$r jk+lt i!:- drL ,atiLIJL Jji,!
. ;Jr_.!t {.r1 ,rr }il clll |'j Lr i-,.r+ll .jrJ.Elt -r3b Jl i.iL:) ,I_-!l

cr"! i-lsll \,J ++ Js& tjr. iiij (24) *1. ,;;_r,.: rl- i ,.rtlt r J+Jt elLj ( 3 )
lra u:+ crl-lii iis d dll! J iir ..-J .i*l!L i$. sl !u_1 rl e* ilt: ; kj. ,rGj!)l

. e;5)t!t'::ll 6it3. ,,Jo lrLi.l le l"e ;rt l ,-s+ lUjll

iljll c. r,"sl-ll iJ" j!l,i..ro \;:: oLl;i,ll ii.r \rr J*: i Jlt ,uill \..!x ot _il (4 )

d+)JrCl 6rolj JlJd iroLf tl':r'.,1r v-J. i+..bJ!l

LDi u" ,rll\r (Total Station) iLldlt i-ut j1.+ etJijlL -Lti]l (:tEujrt +".1 *( 5 )
elnrl u"l:!,,JLi, t- ln1- o..f.r,.j l-S;rj-!t i-ulr jk-lt U.. d* !l-!j_))t j.Je q.s:

. (Hi) il.Jl jLc-

il*.j^{Jl Csljill C. jl-(+ll etiiJt r.rrj p-) Jtj :-rn-EJt irr"!:ll etsj-L **i .FJFJI l*l
' (Total Station) 4ltsll i.LJl jl+.- !.
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!Ds3 iiJt ;r!j r.:t"*;-r cr jsi ci_r;dl rlF + LL,JI Jr".irrj er. 
":.f;

(D) ;2$e t"r_rrt a,JlJ" Lrtjl oHL6 (Jni .l.S + i:rr.Jtr i,$i!r tJtrJt o*rj cLo_r.-.+
..,jr)t slt J I "LrtJt ,Ui!t _rjij +liJ clljt (R) !rli. qe-p!r-e

:tslri O!" -r (Total Station)  flsl i!.Jl jka Ftsj-L .'1rL- Jl LJ F ertuj tra qj
tlji-rl! +lG!r 6r+irs)t ut Fl.+ iLEJt iLJr jl-d- olr L.!L 

";lUi;,*,*__ +gd: Ji; crr.Lil.s)t ora cj Jl+jc)t J,!;, .li!t .;r+ ..r. *f. ,"_, & ;.,].jrJ .:,r- 
"tter-l "rl 4.)l &!4 (x,y,Z) lujtt i! : .$ c!:il .rL,: sr.,. 4 ,,J_.i _4Jer ilJr

Least Square Method))dri--ll
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(Referencesl l+l-rjl
, :rr Ol+j u,!e.t €tJ6L. .l

Tps 40s tt rsjltlJljk- 
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' JJl i!:i iNeL tl.iiJ)r r!+ r.r-)+ (Totat station Ft ik_, eriJ,4ls
. (AH) .r tC _rr,r (observed station) ,!. .,;Jl l!.JlJ

E,N,H

Es, No, Ho

4+r.,ll 6 J.#ll rllajl c#j e-J ( S -7 ) _: cls.i

34



otal Station
-:(Horizontal Cotrol Svstembv usine total s
&jr iLJ (E,N) G_rittr 

-a.lL,jlt 
j ,'. ..,

$r."r'i,-1s;r';;;;:ri;;--";i;,T.fl 'ffif 3"3,i:T'lt
_.iJtxr

E = E0 + De+o sinA2.........(5-2)

5-6-2

tion

-: Ol {rrr

. ;**!ttr!J er..1.itt,jt.s)t -X_ E

. i!. rJr;ls.Jrr ,. Jtla!* au.,.L i_.,ii_ lrijL*tl _: De.so

. g_rlrJl dirYl -: AZ

-. iil" ljll 4!LJt d;ir tuLa + (N) ei-dt |jts)l i.dL 1-i

N= N0 + D u-no cos ^A2...........(5_3)

_: 0l ,"r-

. i!.. rJti!:^! J-&ltjtr:)t =f-l\l
r-jl iJ.:l qrlLJl jlrs)l = YO = N0

. i.rj-_./l iLJlj .. Jll i!* ccj iSlt i.it"-lt _: DN_No

.g-2il:ll o$i!l -; [l
4+-ji+ (J'Jilill .l+)l ettoL r]4 (Total Station ) Jt jk+ Ol I .*l ;.11,i)t ,,,.., ria,

. (H.C.R) 4$i!l ixi"ll 6,lJrl
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rAs,L"lt J-blt
EHl"o*U[g tlHH?{[

es$r{$msul
,'DATA & RESULTS''



6

6-1
F 6uyl 

i:: c"6: r d.lilr , 
. J-i ijJ* !.;.Jr jkslt u. LJaj4"tr (:rr.:!!r i.]35 p:*j3 'ull Js.ilr ,t ir*.la rx iJi.tt 6ul+!tr 

":r err-t q+ *Uo !_ ,p
iiBrr jt{slr !'.rl -1..,.rtrrilt ,:uu:lt ( Row DATA )_Jj},Jr!r ecr"..,-i.-.r.

. ( E, N, H )c.iulrr.l

(1)Fr&+

ROW DATA

( v.c.R,H.c.R SLOPEDTSTAN CE)

TOTAL
STATION
SfT I]P

OBS[RI'EI)
STATION

SLOP
DISTANCE

D\

50.331100
50.34fl00

90.472210

42.585u0

90.r11210
2Jr,Jsl2J0

Jt3.5524,t0

312.133670



I rsR--: 269-295t50 56.278200 J 1.000000It
19R.1 R 76.321200 t.000000
2R D

269.2?,1.110 76i21500 1.000000
2R1 R

90.404990 42.898000 1.000000
6 7

7A
229.4614AO

zeg.l9tlso 42.898900 I.000000
_90.375880 1.00000019.162730 269.220310

4 D .!31-5s t6qo 90.321650
r.000000

R 151.591860
441 269,275440 48.873900R 151.591580 259.21At6n 48.868400- 1.000000I'I D 52.103930
11A 77.616700 1.000000

232.110510
1141 77.611400 1.000000R 232.110630

7 3
17.679200 1.000000D 317.0,138t0 90.121440

3A r05.JJ2900 1.000000R 1J7.0J.t260 105.334000

3A
D
R

317.0,10910
1.000m0vu.lzlu00 | tos--lutno 1,000000

269.475470 105.3291006 D r:rr,46'1000 | 90.2249to s2.8s4000
s:.8s64oo

1.000000EA R 269.365990
D t.000000

90.352080 s2.249200 1.000m0
6A R 229.472060 269.24088n 52.253700 1.000000

1,000000
D 49,463950 90.350780 52.249400
R 229.475900 269.213420 52.232900 t.0000008 D 321.170460 90.1721130 52.851300 1.000000

7A R l4t.{72050
50.00t740

269.122260 52.851900 r.000000
D 90,20J240 70.178300 1.0000009A R 2J0.0{x100 269.J91010 70.781700 1.000000

9 D 50,003940 90.202100 70.741700 1.0000009A R 230.001790 269,391110 70,78,1500 t.000m0
9A R 230.003450 269.392750 70.177!100 1,000000

9 8 D 230.005630 90,293550 70.74?100 r.000000
EA R 50.010070 269.301490 ?0.78s000 1.000000
t0 D 42.193580 90.255090 69.77A200 1.000000

l0A R 222.194990 269.33s760 69.17m00 t.000000
t0 D 222.1n810 90.323560 69.719700 1.000000

9Ct R 42.121250 269.214910 69.780600 1.000000
9C2 R 42.130220 269.214030 69.771100 1.000000
't'tc D 308,151270 91.113890 11.513800 1.000000
ltct R r28.151490 268.152250 4t5r3s00 r.000000
12C D s2,335090 90.441510 81.780800 1.000000

12C1 R 232.310350 269.154610 81.78,1700 1.000m0

12C2 R 232.310600 269.15.1980 8t.78lJ00 1,000000

It t00 D 128.151490 90.351080 41.505800 l-000m0
't 0Dt R J08.14s070 269.2U2aO 41.507700 1.000000
5D D 232.08.1940 90.305()50 77.671500 l-000m0
50'l R s2.085880 269.2m880 77.68s100 1.000000
602 R s2.09t050 269.292700 77.61900 1.0000{ro
5DJ R 52.092960 269.2$a20 77.675600 1.000000

12 '| 0E D 232.335380 89.5812s0 81.77m00 t.300m0
10Et R 232.335310 89.584470 E1.781800 1.300000
1oEZ R 52,341020 270.012610 8l.777t$t t.30000fl
10E3 R 52.340520 21I.nr?750 81.780000 l-300m0
13E D 300.502240 90.562620 28.2,tm00 l -300000

13El R 120.5{xt880 269.031990 24.244800 1.300000



@d|**a >@-z@6

l3
D 120.502330

12t1 p 1.000000
14F n 26u.55ir370 28.245J00

14F1 p eu.4347SO 32.279200 1.00000n
l1 13c z6y.t614t0 32.279100 I.000000

9t.J41200
1.00000033-2n51ro 268.2sJ9r015G D t2.2a9JUO 1.00000n

15Gt p vl.zJzt60 33.405500 1.0000no

15G2 33..106500 t.000000R 242.222100 268.362210l5
14H

33.1077nO 1.000000
D 242.221360 90.492350 JJ,.r03.t00 1.000000

14H1 n 62.222170 269.103950 JJ.rt05000 1.000m0

16H t 355.551540 90.241390 59.256100 1.000000
't6Hl R 17s.s52020 59.265400 1.00000016H2 p

175.55.t600
16H3

59.261700 t.000000
175.s530s0 269.Js2870 | s9t647oo 1.000000t6H D 355-5!3?tO 90.2126s0 59.260100l6

151 D r7s.5517t0 9n.274100 59.2s6900 1.300000
15|l R 35s.553870 269.322300
171 t.300000

D 282.s51940 m.49A90 39.111700 L000m01711 R t02.560090 269.101110 39.148600 1.00000017
16J D 102.ssJ780 90.50(b70 J9.148900 r.000000

16Jl R 282.560890 | 269.09s430 39.t48t00 1.000000
16J2 R 282.56sJ70 | 269.094620 39.138100 1.000000
15J3 | R 282.*2930 269.095460 J9.t46600 1.000000
18J D | 237.t84520 90.230750 6r.185900 1.000000

t8J1 R 57.r8s7J0 269.364970 61,186000 1.000000
18 17R D 57.t85360 90.421420 6t.t89700 1.000000

17K1 R 2J7.r90390 269.115600 61.191500 r.000000
19K D J12.452520 91.035210 46.741500 1.000000

19K1 R 132.134760 268.455880 46.711900 r.000000
19

IEM D 132.453160 90.200780 ,16.736,100 1,000000

18Ml R Jr2,4s2910 269.394910 46.7JE200 t.000000
5M D 227.553790 90.125170 76.311800 1,000000
5Ml R 17.s61340 269.465900 76.313800 1.000000
5M2 R ,17.515,t50 269.465740 16.314100 1.000000
20M D 358.500460 m371730 t06.0q1100 L000m0

20M1

18M R 178.,19s550 269.2m$0 t06.100100 1,000000

20 l9N D 178.s00370 90.003s,10 106.094000 1.000000
t9Nt R 358.s01740 269.591910 106.093800 1.000000
19N2 R 358.500E00 269.592290 106,091800 r.000000
21N D 2123$a20 90.240650 61.142200 1.000000

21N1 R 62,310170 269.354020 61.:t49000 1.000m0
21N2 R 62.364150 269.31t690 61.41?800 1.000000
21N t) 242370490 90.241,100 6l-419700 .000000

2l 200 D 6L371530 90.4050r0 61.455300 t.000000
2001 R 242.372310 269.r91810 61.455600 1.000000
220 D 271.112960 9r.t45430 19.511000 1.000000

2201 R 94.145450 ,6S.4,t4S00 T 19.50?900 1.00000022 21P I D 94.145250 ,|JsJlm -T 19.520300 1.000000

38





@iza. @dda

f l--tio:--
23P2 8 0000;

259.17027623P3 l- R_- oo.9zo500 l 1.300000.
259. t6575n 6s.92too.

37.s21330 zbr.1z0z50 65.914200
37.581810 90-21252n 56.269700R 217,5g2a5o

5P2 56.274600 1.300000.217.5A2280
R

zot.JtSlJzo 55.273400 1.300000.

sP4
217.5A4340 269.384.t.t0 56.271700

SGt7ltoo-
1.300000,R 269.38307024o' D

217.5a2430

1.300000,

90lattln 56.269500 1.300000_24P o I zti-sutti 90.r243E0 56.270400 1.30000024P1 R 269.472010 56.270000 1.300000.l9P D 313.420570 90.253490 76.320000 I 300non't9Pt |( 133.421720 269.342450 75.319800
2P D 122.192430 | 90.193550 42.886800 fj.ooooo

2P1 R 302.194750. 269.402660 42.686700
2P2 R 302.193000. 269.401940 42.88rr400

2 2Q D
302.19,t550 90.235740 42.897800 ,t.300000.

50 D 302.19,t280 90.235E50 42.898200 1.300000.
5Qr R 122.192210

t36.090160
269.36t580 42.897800 ,t,300000.

IQ D 90.332270 50.332500 1.300000.1Qt R 3'16.091680 269.260140 i 50336000 1.300000,
5P

!ti! .rJi,t ,Jl 302.193440 90.23s160 42.A97700 1.300000,
5Q D 302.19,Ot0 90,234760 42.898400 1.300000.

5Q1 122.200250 259.351200 42.897900 1.300000,
IQ D 136.061810 90.341540 50.339E00 1.300000,

't Qt R 315.0E5690 269.2545E0 50.338700 1.300000.
BO D 148-402E00 90.463530 f;"60r?'r;- 1-300000
BQI R 326.401970 269.,133,t10 46.60E600 | i.300000.

( 2) Frd.l+

EAST, NORTH,HIGHT)

TOTAL
STATION
SET UP

OBSERVf,D
STATION

TELESCOPE
DqBR f,AST NORTE HIGHT II.R

D 3a.776444 32.091633 30.238534 t.000m0
2A R 3E.773086 32.090670 30.238549 1-000000

D 44.573494 -34.027372 30.143063 1,000000
3A R 44.57832 -u.021401 30.136582 1.000000

2 5T D 64.116994 66.5,1846 30.172336 1.000000
sT1 R 6411151 TJs.-s4s-i?t_l 30-172489 | t,000000
1T D 4.206231 I -.0.004941 2a-s6roa-T 1.000000
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\AaL{L J-olt

flF*:e pE=l 4ss

,iE+p[F rn'.r$fusHg

fllgp[ rirh"',arll



lLK!l IL.tt

)+l.yts_l
) iiliJl crLLJl u. .r$ dst *L ( Control System ) 6 J+- eux J.c Jrt O.

Ji6l qJl'l Oi &l o. r_x cr -rs! ..,1i. g>l.i*t il"'i r.iJ ( close transverse
Jl ii-Jll .:ul-s $-Lfi.,. GIJ+Y i;JF- _Do gtj. ,rr ta;.lo dJ-Jt !s& LL-

gJSi d+:i J.Eill +.r l_ r.sL"Jt 
\r-clJj Oi ,,,i* rj;.s !:;,. .iLr.:,r,1ts.,l ,..,1...r;lrL

rLiis(125m Jl rsm; g" rjs) g_*i; i!!: ++ u iir.Jt a1 ,,:- !$-.r.ri.
g.3 JLll u. L! LJrj eti :j-!,- .rErll.tijlt ..!,r ,-!:.r # u,.\il ..t JiJ ijl]Jlj

j"J L,ilLu-t At (). r6ril fr,tJl u"ijt o" ( 5mm) eljjJh 6r.i:. ors slc)l
L"s ill ,Jol ej Jr,i-Jt!J !.Jt Js,i. ! .rt- 

sr (total station) jk- d_r*j
. .brl dlS.tlt sr irj^

2cm

F-|ntltl
\/

!ldt+!i.-

sJll dll.Li..r

: (TotalStation

o

4ujjrl &l-il ll,ii

e,,;Jo cr.l;lt {;Lo, ij[ :j-j.' Ji ds,ii ( S -f ) -: ,Js;



s3 4lri.lt illl ef i,-l+ll cf 1{+$ f dlt druL:,Jt as,.,i c.jls !l,r
_. r,J- ljlt d[s.i\rl

r€ l - i .sjlt ii!,^lt,:r.'.!^:,Jt iS$ ( 5 _ 2 ) _: JS.,i

25



iS,.,i .Llij Cl,r 6;jj t<+ E;-e" i.'-t-tl i.r;a,;_.13'.- (5 -3 ) -: rJS..i

d.rl.l,:"il

26



-: i.t ls! i!..jt 'jt(+ atrii*! ld$.Jt .rl,o,Jyt 5_2

rt" ,al!-l r-jfll & iS!.- L.-1; i!.- 9i .,.lo rli .iJ .ijo !+rjt ,,llJt , tt"c sj ,ru.,<r

C*+ trltE i l€Jl- , !!ll i {!s- dS ,",J- . l+lle 4ir5 dl d-S,t, d!- C!-b- & d+l
=ja;Jl .ra-. .yx ij-l*-.dl olj..Jl crl-,il.sl C,.+ t,ljJ lerb OIS-YL lFjlt (:Jll - ^tl

) irrill LJljJr i+ 6i1-j"jr rJ|rJ qrul5 .!q jk+lr ol e+- ( r. r a F. R )_)-r*Jrr o.rJ-I
C-Jl cc 4+Jr 180 rl';.J ( D ) !:jJl C-A rertEJl ( Horizontal angre

. ij.ljJl
-:u$t ,4,"-'- d Aill Lj.. l!t-,:r+ jk+lt ,,.. t ittr j*

. !,-aJ!r 6l-)Jl 6Ji J-'t SJir Lb LtJ+ di",l Ol e.t:",1lrsl r&titl &Jl $ _1

qJ-. Jtl ,J. jkJlr e-rtljll cqilj -2

.;r-FSNt dtjc^lt3 'j-.jlL 
dr.Lrlll a)i,iir jl..sll Ji.iii -3

dr,.l-nll .jrSr:J ( 6) e+lJilL a*E ll irr,,ill -r.L& J.,j.,:r (1) irclill j--11 , ,1_r- r -4

. Ji"rll jc L)JI iLij .!.5s (4) .r.

. -,;S-;Jt ,j i-cEilt e;; eiJ !F d+'l C;r d&j _s



ilr jla.Jt liit r-r. . r (6) e+t.,;:lt _r-L_ rt - ,r,.:FsDl or_pJl ,.ls:_! -6

tA rA dr.jisNr6l;Jrpts:-L i,;filJ rJJJI Li..^rra.1; _,

. &. -!t ;..u ,,l" t++lJ l Astjl i!-rJ,l (4) L).lt Gri ii! jkJt jsrj -8

. iijlut ii.\lL : L- .tl .,rc}J 
ai gj: 71 6 crl}Jt irLet _9

-: tlSr p-j! i-;y .).ol i-)_fiJt!6iJl 6r+ crl.,

trfil-:

dr^Ldl a+Lc(5-3)-: di3



,:lrl,i,:)l.r 1L!ll e"i d6-.r,,lo ( Horizontal Angte) iJiilt i+rtjJt -ri,-! EJ cll! -r-3
-; JEII p--rlt'' e-,r t4 (1) i.!ri dr iJlll i-tij !.

{ff-ie-r(5-4) -: dii

r. t,.
eL+ll 4r.!a erg

Qr9l!! J U

g"lr,ll (Hz= o)

Kt

tr 
(rrr+lrlt*) rrlJ i!.-.

*/ tr

icEJ Jii*ltJ ct\3Ji.iyt trr,l C.|r
r,.aJt I!-.Ji,I tr i-$A r"L rlll i-ia f"n

61++"llll

tr
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-: qrXils,"..' j,'!- (1) :JtliltiJ*l6l::tst u; nl lj.i r..Jl d.Jt irlr gl

30m= H0 , zero -NO zero = E0

ol;il.s) ir.!t .e;A!l clLLrJl 6tritr:)t !_rLa i l€. . Ji F ct cjl_nlr:,yl g,L*l .,r.j
Total ) Jl jl-e- irl ,'r- 6$.i)l i!: \rAr )1 ta:ra3t.sJ sr--j f ,rJl Jrll il.Jl
: L^ J al.]i]! i.dl-L eliiJytr i.l!" J.illr i:tL,ilr e!:tsyl ,.J!s.r fui -i.r ( Staton

- : Jt:lt p-_y't e-.r 9 LS3 .r-_jl

r,ajl il"s-l o1;i1.:-)l e..JJ eJ ( 5 - 5 ) -: J$

30



(Total Station) -Jl jt{+ Fl.l{,.4l+ tX,y,Z) .(.,1,/.r S_3

-:L.$.
,;,p * -rl 6!,ils)l LA i.Lrj r'r,t OF 6l ,,.i1 1i- iii: ,:l+!t.st -l-- e,a_r,.r

-: oi ''!- (EO,No,HO) Input {-!} alc rtl:ri vliJt ltl"e i,ti,; l-€11",:t*J

.(r:i. LrlJl rl ) n-L-:rJiJr jl-6-lt al.J jJ.itr (,jtl.)r =X0= E0

.( 1:r.,.. LrLJI rl )j- I nl i;rJiJl jl-6+l ii.J !t".itr jl.r-)t = yO 
= N0

. DATUM C-. JJI el.- (9rL,-l irdll jl-€-rll i-Le et6Jl = Z0 = HO

-: 
"l 

rs.!; + (E,N,H) ll iri ,i!.isr

. tJr-ll i!.-!,rfu,ilt ;l\)t = X = E

. ;r_e*3Jl i.Ls-ll JL.IJI ,jl.s)l = y= 11

. DATUM 4:. -r.lt Cl- carial i.l,,ilL ;! !l i.tsJl el-iirl = Z =H

, - - . lt l-iii. xt :iL"Jl

*iocll il.ij.j r-jr il.* Jp ttiiJ)r j;J! zt
. _rsl,lt -f _p.r jL.+ll -ii)r rr.:Jl J)l+ iss-Jl ililt ijt. , ll

cr-. teL--LJ!: (j!,SlJl AtiiJl -: hr

. (.j4J!l e!- d)o j1-drelrirl - ' Hi

)}i-i]lr d:.jii..rirl Oij.+ rr. (E0,N0,H0) Jk+Jt ;!.- ct,:t.sl r-lt:.l "+: 
.

{.tX Ll UJ*'r't OJE ;11 .;;, i4- i6 ogl.sl ii-)- .rl_; Lrie 
"*t-l 

& Cl"
. 6l,ilr-)l +:l- u;ilii tiJJ 0A rl .F .rrrl; ol-'!lr:Yl LjL-



-: {Total Station)Jl jl{+ Fllilsq ldg4ljlt d.|lt olJEi 5_4

"s 
isr,ilt!ti: 6it3* q.r.:l clJr !;n rtr il, .Erl (5 _O) Jisill JJ ,Jt^il

-. i+nt etrJ|.r iLlSt a-trll jk+ rtlij-14 JiJl jrrJ drs.r islAll

K

B.M

4

(s-6)-: r5i

. (1) 1l"* 4rjill i-!!j ,Jo iLlSl iiJr jk+ c.!-j . 1

iL-ll (HDll dlr (set Station) -ll jdJt cr p (Surveying)Jl dli d. . 2
C(E0,N0,H0) ;;lrrJl iJ.i,i otr3l.sl qjE .r! 1,ri: dlK ;g.lLr sFlj, u.q,r b& iL-1J+

. t!+* LrL- OF rl k--.rGl *

r1 L}- LeJil i.tij Jl olin a-lsJjll dl' .b ' irlJl :.ui ci.,il*J cjtj'rJ "+ . 3j c.rbJl ta.r'.r._r (Set Orientation) 4-A cr" t!" ei.-ill ei .1,- .rrrl
(HZ =0"d 0" ) lrsi ,''r-r i,G-!l i-.,Jljll $,-r C (Manuat)

e.*Jl 1,1*r;+l+ll ( Start) .l' L..'^1L., il! lJ.Jl .l"ilsJ qjlj,rJri g1 + . {

. kJ u,SUl eliiJl dlj.ir r€-. - + JlJl( 2) il.ijll sle u,SlJl C,:r . 5

uJlin:.| io nl ,'r- (Dist) rl (ALL) LJ ..1tj:t1 (2)r*..!t ;rJ*. Jl {.'-". -Ct . 5
rL,ij,l ilL ej l-l , lj.Ll sljl+i.lt u:Jgr o>t d*.,4 jl*-lr ejr, rr.. (ALL)I

. +ji:ll g3r g:yJlr JiF;lL fjl, tr'" illJl 'la ,,.l! (Dist)

32



(F,Fr e+: il.Jl Oc il.lSlt sLJJl ,;J.+ jl4-ll ejil .ii.,LJt 6.Lj,lt otJ+t _!- .7
i.L:llr jk+lriL.- suiL i--.Jl i.l!i" !rijr_tt L+i .r_p^r (E,N,H) $rjtsl
. q.r -Jl3 i,;ii!t ljtjlr aHi].-Jt (rl eujJyt 6}J Lbut :iL4Jt clsr r !. !l

. .e;l i-t* r-;J llLJt ,:t J"!t j (JJt -.rt..F: & . g

ir-r*,ijr ilrr (2) i!-r (1) ii.- .r-r;r, (3 )i!.. Jl jk+tr rJ. e+ ej.L 
"+ . 

g

. ,)'i dH.tl -. JLtt +.ir+(4) it*r (7) ii*r (B.M)

. ;ili-ll iS.r.ill r!!t* qr+ s,! l€..,tr d.il J.:ll .rA J|JS a:l . 10

trotatst"tionl alrij-,! l+iiYl_r i+rg4l 6.,LJ*JI pt^Ei j.l) 5-6

(Totalstation) .lrii.{l+ A;ljndl iJLj-Jl .Uj 5-6-1

Vertical Control Pointby using Total )

Js&(H) U j"-r./lr r> rJl i.LiJreli5rr u:_F+ (Totatstation) Jr ;r*-.;,
_: llllt iILJt rt,rr..b iEil fteulrl ,r.l** (5_7) JsJt;_.rr,ij:g..!.r

H = H0 + Hi-( hr- D tan o().......(s-1)

_: 0t ,.r-

. ;! J-ll il"iill UuiJl = Z = H

. 1:j..,- l-sjLllslLJLll rlL5rJill jt4+llil"* al-iiJl = ZO= H0

. euiJ)r lljsJr a!.-ll u"slJr tlnJr -: hr
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-: iLKlt l^Lr.4ll ijt+i Ftri:,,',l irJl,,,,,. 4_3
-: eJjlt rAjll (,.L ifKilt l!.Jt !j{+,i at$j-t &rL& u+Jin O6-J

elJilJ ':'r< ll J rrli !..!y jJ d-lilt.si ,$i ejt+Jl .'iirjlt et-F. t ,.','.* . 1*"Y ",: "::;1.' .rrs jr, &u,-!'",,i-r "Lr".,,i-.rij,,Iu.._,€,"rr err. .Fr ei_r r-elri ,-). ;F.J 6,15 cr$ rcL! ,;*1, *ri-ri.iu, .*
' ( sr+r" r5'! icrill

. 1{'j o'!s1.lt _16 L eL_., C.,J!t-ii-_rJeslt lJLiyt o.s.jj O!r!r g;...; . 2

4-4.iill +jiijt ;l ,uJr_, cuiiyr n-lr * 
^- 

,

.t ^,r, ;,"-rI,,^ .*";* ffi ;; ;til ;',1j# l-ffijJkslr IrA -iiLb J-.r+.ris h, *, -,, "6il;$Ar*.1
. rj-r. j i_rr ,.f te,G)_J

tGeoat.sta.rrrs



: Leica TpS 405 4-5
_; irjit cru*tlL jk_Jt rr.+

. ehiilyt e.!.i ic *r : I r_ . 1

. 6JBS ir.:tr i.il.ir i+lolij eru. . 2

.lt,r1..)tilj{.! . .Jti.i:'r 
_-lt Ji,-. 3

. dJrlt J-r!t tL.i i!_t_! chr ,-r6t Ora', &rSj{tOS.', . 4

' c'"t-J 
"t"l+ 

Cgi" S

. ;Jrs. jdr;J.js. !{t_ll, i$i!r p,.l._-U . U

. ..r.rl4_i,+ r.r-r jk+lt . 7

LeicoTPS405 jl-€+(+_1 )_: tK$

'a
pf,6

19



4-6

. !,J.r].lt {-J+r6lt . 1

. EGt 6-r.jr r:r"trgL;11 . ,
. .{:!tjt iSJAll Ct:L . 3

. L"-,,t-LJt . a

. GEBI.U iflt+! &Lr . 5

. i,--.rll+lt olb . 6

. or3il e.!* aj . i;i,.Jt . 7

. i1.3jt cr-j . S

. -.u.L^+ ,-,rrJtt clill cl,Ult jl.6:lt Ll-i u,aJi. . 9

. R5232 t'..ltJjlt ,Jc cJL;:rr :;; . ,O

. ,rolilt _!hL& . 11

. i*i!l e Al c,LAJlr 
=ijJ,itt LJ,lt . 12
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