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-: (lntroductionl LSt:!:1,
iJ--.ir+Jl ar*t.l,t :-r*J{Jt cL:llt Jrl ,.*Ll ...11 A_'.-i,! dt..-1 !.-j
Jl e_rUtt ,.,-t -l ":. L<.etJji , I lrr . s_lc 4+-!dl e.Jl .rJl c!- ,Jl.ll i ,iirr
rt+rjl ei J.i^- r-ltjl s-.i i+l+.]t dJLi+lt 

C_:..,J LjlFt rtr_clj i-!_.lt di.--.c,J
;-ij- t-.jylj i-Jcl r:)lj 4_J.Ul st*L-tj,yt , : rt . 

s_-.ri !._AjJl ,,. -ttt crL_ttE
JAI*.ill ,'. l! d$Jl .-iyl i r. i-1_^"1; at ..tyt et r-t rit . _lt ... +!_Jtr
9!l c.Y1 r s-i LUt ciL_^cy dtJ tt,rr . .t s_lc ij-t_,,1)l crtJt--r:ltJ LJ!-JLtlt

. !-sdl ,:t.r.:.tt, o,-rtJ\/t a:jjJ
' J\-tJ u-i____rJl - Ill Lil i-rl ..-ll t.._$A i- t- d Lj c!_s4
(setout) lti-l 3i lEstablishing) .l_; _ri survey 3__ (determination)
j.J.it .ll nL-rjiit f-:t cD--: o- d!!, LFJII e!_ cF lJittr ri G_t' ltjj itr.
clj,. !.!-Ja;:Q.: cuj!- J sl ..tJ;lt 4ll J+r,.jl4_jxl c.!r .-rt ,t>+l d C*-r. (l.rl+. ::sr) (r+t,r" ".:Ul ]"j|J,ilt) & i"!d_rl .:i (iF!t orjr"-yt)

--,,fi '', J. Irill i--:Jr I st.;jdLui -)JJLJ I :iJ i.rl ..,.tli_rjA cJt--".l , rr . ^r

_: L"A 4-t"l a*,"! Glt

-:(Geodetic surveying) 4J*jrJ|J+lt esu,..lt -1
,:Ll-6ll 

'lJ+J etiij (curveture) 
",-a-.r! 

,...:.r.I aL-"tr .rL.iot 9_n: d+-
,-, :jrr str . ijlr Jt i__!')ll s_:i ,r ,l!ll oJsJ L.jc .:uallJ

Lall lG rl (GCp) (ground control point)qFayl !,__.!l !r; i

(8.M.) g.rjrJl

-: (plant surveying) LJ':*ll 4al*,.Jt -2

r,a isL*Jl dF tJ_jlt lr4 O) . !;_. i-u ..,.1*)t .j,-A ,=,_.i l.J.J!t .+_J

Ld+ J-{li V) 4-lJl! L# 6r;L.iJt rL.r.j , ,rs s_nl ,!*.rill JL"c.yt er itjt
. 1.*_rYr 4:.:s >i:

,'. J- L,rl ..Jl aFr ....r1 6..&iyl s_ll :J ..ri_l ..,.rt dl .-1,;,t ^1 a_Sc r .<

-: Jl .j!-j



2

-: ([and surveying) ;',.aJtl iAL,*lt -1
:-,rljr- yl tl__Jl r.,____{+i 1 (Ji t,rr ....r s__jllLl .,Jt 

e_-____AJ

(Level),(Theodolite),(Tota I station)

-. fiJrJ,-€jl Al-.Jl _2

s--! g--:J!l ol-;.Lsll plr:!-l s_lc , .r.j s_jjt L_ljdl i-l ..tl 
s___aJ

o" tpJ) j-r:.s,.!s.rr crt_lijt et ,_+Jr nt_,i]"! ir*lj(]l cr - .tl ,i_,:- rj
. f.',"r,,!r !;J!t) ! ,!"lt Lr-ll

r_.j L. OrcJ+ fll ejLJt e-"!t J-ar i-r ....tI di..-cJ O- J,iltF .!*.1Os.J Lt
a-,clr . -!l Jtiy, ilnrFll Frll rl-..t ;j,_+?'tJ crt_!.t3t -.rJ-l.j 4_ -.13,_!:,
lilJ--i'll rlr---'lJ dt----"o!t ,.--r: -l...1, (Ecosounder) ;j-_++l .:!i <: (GpS)

4JJ.+ll

s-nlr Ll ,Jl s-.i Lut*llr:--srt d-.yl jF- rL- t !i_-tr c* 4+Lo ,r+.j
6 \:ar ...11 : eitl L!l{ a-jJl d"l Ji.r [_AJ ib1j.;--!! a_+!J. Lrl ,_ rl.r_L i+
u":+ll .ttjj drJ L. Li..;-.r 

s_jlt i:__..bL"jt cLt-i:r.Jt s_le lrL"j.t t+LJt ,!r 9JF+J
l.Lij Je..rr;ii : Lo l!.{r (4-.iJ) 4!r; ...J rt Jl I .rr"lt aLlJlr (ccp) e_.:J\'l
i-Iii li-A t-jLc qr--! lj\ .r.tr .< (8.M.) 4Jril-.i, L, .- .Ltjjr Fii s__._!Jt 

Lj .^

s-5 (Total station) Jl jl--{s !i --i 1 t "iJ tr irJyt : .Jl- LJn (8.M.)

:i ' :r- g.t-"Jl ir=Jlr (Y) 't+ryl r-n (A ------> 8.M..) atsj)'tr (A) : L- Jt

. (x)

_. La _4r_L1 dilJ- A$j crF (.ai,j,ifl e*) gr-;ty.tl g-J al_ Or

. 4:\jllJt crLl+llt ,t_J+l _1

d,rr i-+!J eL-$- G-l crt-l+ljt ,il ll ,l !-rt i-J)ll cru__Jl el-)__+l _2

. .,. ,Utlt e:rl| u*!L
,,L ..-i-j Jl .,.!J diS.i.,l-1 nLJJ'-lt ,iI! dJf.j (Data Representation) _3

. a, JLtl itJl-ilt



'"'16 sjll i5!l 4::l Jl i ,e+)l # (Total station) al.tst {!-Jl jk+,r.+
lra sp.e,Fj .1i,LJt 4'rl;rtl 6j,e+il+ tuJu" _rS \ Jl dl,jJl aLJt jLjt dntJ.

i.L--s-ll jl.F il.rr ..1 drJ cLJt jtsjl Ac -.l i-iJl ,,r- ;. tu.lti" ,tJ. ) ,,,^Jrl

6LirJl e- dt"cl rJ c+Y.r.r:ill ik+: (leica Tps +05) t_r---i dF a-L{t
jl*+ +!_-: . a-l i \l i.ljJl l:tr &-.-1!13 g_)lj*iJlJ ]ljrjl d. $J d:JtFl iJJ

0. t.'j. r-l5ll ,"js?'l slo,+t,r.rt (1t !A cJln L!.j sll! $S.t .r.r-r ;flst i!,lt
f6,j rj(+!l o.ra t!.r gl Jl i.iut ij!e< iiJJ i, e i Jir t . t+tu_l-J k*.) cj+r

(0o0odoS')JJ Urjtr eir crl neut ,lj+l JJ .:r Jl sr kjlr d,-j c+: ,J+S

. Jl 3tn1Y1 or.r

Jl 'Snl I' J. sL irL.i'l u*L+ CLSI 6Jj r- ,j< y LrliJt cLL-t:it el ,_rj ej.r_G
i: q;rl G-{ ,r L-!l }tr d+En ;-!t .-.! r,,s)t , +l a- d.Jl t.rr r_,:et Ll

(c!-U$l) c'.Jl!l g-r: rJe r-lt..) or e1 a *

(Purpose and scone of nroiect) Lr.,r&ll ix {-i{ll -2-1

tLlsll il.Jt jk+ pt'.r..,r.., cFJlll din tu-.rr!",t>l JA trJ,:,Jt trA !. G.)dl cjl

el!: sJ.! djk+ll ci. q) A:'-l (Theodolite) c+YljJJl jkr3 (Total station)

. gJt-Jt lu o-r a.!.r jsi
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eL -.rlr:.t ri: fsL-Jt u" alll l1A g,s :(plane surveying) fu:*.tt Lr.,*ft _2

ilr^ll 'r.l.j ill. ur .-_r!t -,,F d.+J a,l crl ,,JF* c!- t:t u,r*i sle s.i dr"Jlt
Lt"Jl .,'f JL:o)l J:jl ].L dr.Jyl Jrsj Ot-il.tljl 6LetijJyt $Jilts €i L.l .a!ii!l

. lli:Jl 3L!3;t et;,l iJt- or +.rL O4 .,r-;Sit J*jL ,r$ a*l*lt

JA iuilijll crr &llt -till O) u"t*l s! .I !*Jt ;e:!!: 4r !6Vt ALJI ,J cJJiJ OJ

.-,J crLi -L fuJ""Jt d$!!ilt dil cri uolt aiLJt (plane surveying) 6ii* !:
elll l'i l-$* d.r-n (Geodetic surveying) oj.:. !i $ d:6!i!lt Cri &trjt Lrrt

+l tultll aijll dlJ.:6.rl:.r +A _r:o uF 4$!lilr*tt +".:d us:tt ,!iL aLi
.a:-i+ll e-Jult c,tiJiBt +- j i*:-Jl i-L*ll t,rr..! ., 4,l.J 4:_jdt 

e+JL&.ll

i,je} sJ! LJi!,.-il fj{+tt +r d,. ,.rL/rI |,.il :L,rr.*.tt t*-tt r..- ix -B

il"'*Jj- J

a-".tt i;a.i rl\rr',1 +- er.lt lrA d : (Land Surveying) 4;,at!f Lr --rt _1

+)l:rCl ik+ , (Level) L"y;lt jk.- ,c.p!il Lrt.: dli ; rx ,,\,Eitt a*Jtl
.r u'Lr.lt s*Jyl eJl 6j{+i n IAJ_,,.J , (Theodolites)

ollLsll ilsiul a+- tJill IJA sJ :(photogrammetric) tr r-.t,-c-jJl i-t*.Jl _2

tlssul & Yl cJl dl".l elJ+lr L JlJl ?H$Jt sl"rt-.tt ,,L dJ*! L{-trL

.L\Julrl ;-!:Jil 4Jt .o .\s+i

:q!+y'r!l er;r o. -g

qf oYi d*l"j i-t* oL clnl i..64 c.yl+lt dtii- sr al'-ul c,l jrrit c^ u"tjj
,ril d ,i-', -ll or ,o+Ul jrr.rl d i-ut d#Lj clj s.i I ^i crr*ijll +*

. glt,a,ilJj-rlslt LL.!l,r+ti,rr!l LLJ:,i,tj! r



6.r*.tl r-jl JJi-u"Jl ,j-"") cJ,li:yl jil dJrll E!l'j+J Jl Ji(!r ;* 4r^.tr _1

.c!_- U:.lr e* ,_+ t<,

clLs t ls G-.loi;-!Jl dlts Lls 4jt e+- (Economy of accuracy) i_!Jt o.l rL.-6yl _2

trJ.Jl ,:U--l!l ,,, ,- arJ!.lt i-!r.lt s-r ..-lt diJl elJ+l ,,.!ttjllst Ji.rlt ,.,iK

. v-.dl
.fr2:.ll cr"!, i Ai.!l jiilir t !6+iel\rl ..1 q+J ajl cr) (eelsi5tency) c.et+Jl_3

.iislr iJ6 d. JKI u,l:ill ,rl (:lJS) el;rr. j d\ 4F d.Jl i:;r.r i.* JF.1j -4

(Surveying and setting of constructions) ci.ij,l.Lti-b C-.

Glo lrt:el F OJ c.+: L; q;J (Setting ouQ !u-t,
Conhol ) 6 Jxll C.Lj -LLi:_, I rr.tt lln n# l-

J r(rjir oj ds": Lii" ql !61 :l 6* cjr^o1 6t

(Surveying) C* !I"' ul
Llr si.ll +l:ji d,t!)Jt

cl.lri,ilr"ll LJ-Jt(system

.d)'lA

6 J'J- tun rl (Horizontal control system) !i!1 i J+- p,&: j., ji .),o9 -1
:E '!r !1iJl 1.l" asl 6i13. +.r.: cJ)B c.r. eujj (Vertical control system) aj- _.jF$

J.tLl rlll il-:ll ,l. +-.,ittt rl k* rllt rrt ir"lt ilr d. +-J + t++ dsn

.k+crr^idl

C,.ll dt-J ,lJ+l+ tJt di! {t Ut d+ri .).j ,JSj iL Dri iF . {.rr ^rt !ti_t rJ C* _2

Control ) 
-''!l+- lln 1-. j ;. Still ai_x 3),f;-t ot_Fl .=,.1 i.i; 4y !l,i_yt 

_ei

(-D5r.r 4:! l.'"t.11!1i-l rtll ilt u. uJitL ria* rtjJl Li.ilt &-..,iil! baints
sl' hL.r.l i dFr i u*ll rtAi & CJ.i an&r.)ci Alt i J-ft etJ+j yri ,:,ir dlj
.i.rt tl!i-l Jll.i.r.tl e* !L+ iEnJti:j13t; .!Jl etJAt +;J'!'rJl rtLll.tljj itr.
l:lsll ci,ilr'yl) ilr. +r.: !I- : (Surveying of construction) .:l:i.)t -* -
tJL,'J ri .f .:t-ll C-. CI". .-J i 1t.n AlJri & Jl k; .; i+* llij (.3tc6jJylJ

I

I
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ri Lj,j.ll s!:'!-. l.lii il_r. +".::o ,,.rru.\, L;gll o.i,-,ii,_r !,:. rr f .it.tl oJ dJ:l
.L:i"Jt 4!rr_:, ;r..

: slljll 6jll (Jlcj d:lJ, lDE s! ljj l:i.llart@ 
Ot

.ir &lt cjl,_!il ril _l

.4,!:l{j drt"}- Jt drr-.sll c$ dJJJ Lj)]t 6lil ^\l ,tJ+l _2

gtouiJlr lrillt 6qit\yl) ,j-!J crL:l,. g.i 
"1" 

l-l 4lkit ciL"rLJt di:i.i _3

(4!JE) 4r^r ,:1-.!* ds*i 
"J. ri 

(!ult

Measurements of horizontal) @tt d,tir!.,l.jt cr*!i _5_2

epj] Jl et" dS4 olrt-Jl i-ii cllrul (,j,,lJ! sA a-LJt si 4+-L!t drlLJl crr-)

(Horizontal distance) !ii!l c,LiL-Jl - l

(Vertical distance) i-J" itill 6l-iul -2

: !eJ+& laJ3ir ,!tu9t liu..l o"!! dJ.b

i.ir..ll{JrJiill c).!illJ e)tLi-Yl Lr.! a'rr.,r @achg) c,l J.Jt -1

o)-el L!:.!l !-irl;JlJ .ll rl&, -2

Tachometry g-)l..r:st-!l| -3

Stadia lsJl _i

Substance bar rti-Yl tlJ: _9

TaPe c.rFJl J".,.,F -4

Ordinary taping l;iricyl cr"lJ:ll -i

Precise taping ;,i:Jl ,.r!ill -c.,

Photo grammtry dj-!.aill e'Jl -5

EDM ,rr-rislYl 6*Jl ; ,e+ i -6



q+ (}lalL-JS plii:-L +a!t au;r *ql ; L.i1.., Jt i:_t.!t slrrll

(Tape) er"liJl Ll;-l

: s,!il l+,ts gl3jl r," .r& cllLa

(Woren Tape) u;Unl u:rdt -i

dJL*l+ill eiLlj .ir.+Jltr iJlJslt *r+_* ,ii4 rlt oJr-c, gjdr hd (fJtJAlt u"jtl &1,-

.a.jr-ii)l ;:!lj gj;Jl trA et$j-L

(Steel tape) qqrJl -!jI -+

.L,ijll u,lt:ltj (J.)Ljc)t u"$ll sr t.:r..! tll J.{,* gll;n ll r.jJl &L_

(Invar tape) Jlijll J.1'i -6

LF.3l"-l+ill sr a':r' u ill3 aJ g-Jl-ll r-iJt qJ.l,- ,+!t Jl d"Ljlt 1s!- u. tJ"*
.(l'r qruc OrnJ) Jryl LJJI

(Rang Poles) 1r-lgll -2

@ins) d .t':tt -3

(Plumb bob ) cjYt l.ll -4

(Hand level) .r".:+il !:-xl jk+ -5
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(o"l) +;* ar* * ;rr.jo 
";.r!t 

c,:S rit _1

9+r- U.1i Lr.J.i tl,rr...l ,'!- d<,i.ll(+r rl1. jl L.< L., .t 4lLlt ,rA q3 c*llit ._-.,-lLl

d!!Al .ql.c j lltij. r dE:t:.,..: 30 rJA

l*- ,o *x-r6*a+-- 361

(30m) -h-t* rlsj-q 
"j!1 

c!- "L.ra!l 
ill. r d"L6

-4_,&, 
ozJl _z

dlLill AJ d5.ill sr dx1. t.5 cJrAti ,d1+ ,.r$ l+-r- ,':r...r LIJl .i" ,,! -i

dllir d"sJl rl (A) u,[J!l l+JFi Jl cr.Jll u. ii;ll !ri-l cF,rJ p,.r..,

tJ-l+. 4;iiVl i.iL- u'"F u!-J,'.l

l:Jj,x elr:j.-I, e .n" Cl"- (JL aJiiYl ;.!r. ..ll cJ"L,!

li
L
I

L
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d* eUJ r+ i.llll .rA (F.i .J.,r- (e!-) qj* C* iJLE L,.bJ!l cr.jls ljJ _a

cs.ilrs! d$" LA a),ci (t) i+r& (J;ll Oj aj- (Jl lJLyl

ulrdll LiJ i tlr.!,L d:lj eL.Jl {lc aii, \'l :.iL"Jt .,lS

Plumb bolo



(Errors in tapins) o{t+ilt b"J.i .t$r*l+ 4giyt i.it,,Al o"l+! (Jj eLLi,tt -g_2

(Mistakes) lrtjilt

: q,A dlnl "LJ,i iti: -., ;.!LJl cJ"lj er t1 d!-.j ('-nl !)G,yl rAl u.

J.r.2iJl t-rt: tt 6'1;11 -t

;,lJiu Lj;l Lu+-nI _2

kjlljJr AJ.JUlt ,:Llnt LiL,iiSt cJ+l & ;\lJ ;J,. d. JKI d,lJitl JtJSj ,,,:J clj]

(Random errors) 4+l,t&.!l rUeilt

zr;t:Jl g. i;lto i:-J.r cJ+ J,| d."c. OS4 d.)lt rJSr ilL_ y if-L 4,itsiJl etti\,l ,)
: ol pltill o.u C,. d)!l r,ll Jl 4it .iJl "Uilrt 4tijj J.Jl +in ,$l

4!,!rl J*; r'ljtl _l

LJJ.:.ll _ri 45ill -2

cjlj! LJi. .- .\l Jo ,.!,rtt -3

r-lr:ll i9ii1 6r' -zf

ull,iJl Lli:-l prc _5

crlill cJJAt ill pl'rr...l .rto,_"sJL rj ,,:Jtt (Jl" Lpill ;,tjl !,+.:!t F fE_)t _6

,iL Jl i-. J,L L.LJII s.i



Svstematic errors ;-o!ji.oll p$i!l -9-2

: y' et+Jl .lr,^l pl.rii*g 1+i!9t iir,,-l oge ; !J-.J ri f-Ej,l| ruif t pi g"

(Incorrect tape lenglh) Llill e.|.Jl J+o c!!t -1

tJi*ll rlJ,.ll J*,{-:f+ll c,t!l 6" 14 Ll.,.tl .,lD ,-,,.r.ll3 t'$j,yl }+Jjlt dr! Ol

i.J+ -i-l 3i ;51 t^-.r.,:"rtt eiti.it dltl Cr--e e!\l i+:jj iJ"!t Lirltl, LJ "iI Ldj"

.€j_fo)t Lt "l| d+ ,r.4+*

(Variation of temperatue) lJlJsll ;-J.r or ,J.ill -2

(Variation in tension) *Jt or _*31 -3

Sag 4,!dl -4



&X!l di.aiJf

&JaiJfJ f+jl,.3lf
Leveling & Travensing

t.|

ll

|.|

||

t-l
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||

n

i|

fl

||

l.|

tl

||

r|

r|

|.l1

'll



Levelins LJ*jJt_l_3

L-Ll .!i,r f$tr triilt ttii_rt Establishing O+-::i (Determining) +;4^. o.o
,"ilJ-!l di.J il.n gl grolt L-j."Jt LLJI j !-!i!n ocr ttnJyl d;.,),! +j.j Glc,
Jr'-r .l.r.r ;rte) 4+!l eU- Cy ;..: rl (+) (;y i!!,I.t (Z_coordinare) JJL.ilr

1-;Jr _!_ 3;*

-. ir-r"nlt dJ'L e.Ji dtljA c]!c cE j!

@irect leveling) 6J.iL.ll fu*ll -l
cDr: u.;J*L. rJr.-l pr1 ij" jsLilt i.itJt u"l_i . i,.j.dt d qjr;o)t ;l-+Jl sn.,

. ar-r,,jll LLsr(Level) i*-,jtl jL4+ elsrl

(Trigonometric levelind ,jE Jl LJ*,ill -2

ilsi-L i+/t i*tjl o"lij ._r-rr -Jl :r;jl;Jt3 iriill iiLJl cr$ p 4-A! .ir ,;
(EDM) Ji cptJill l+J.l tl':1 .tr Lri)l ALJI uqtiiJ .d+yJrCt jl-d-

@arometric leveling) L-y31t!l L3*:Jl -3

.1" 4lJtll ."A \ .iijJ (fFll L: :\t crF clr: d. -tljnl gujJt +.!-j ii alJJA.lt ,ra gr

,"sJL -1i gu:_)!l ;r1;j 6^ cJ-!. Air pressure crj+ll L: rrl al i+.

(Staid leveling) !s",ll {ir;\ l s-: -a

;-FL! -ri i,,-:,+ k+"lj r+ i,ll. !l aut lJo 1" i"nE"lt lr.r",nt Glt dr* ar:Jut orA

Stadia method lsJt 4q-j,l+

in"Jl s^ ltijll 6bujJl ,:r; o.r stu ta_zKil 6)DI JJtll dL:!l O1 -: (note) lgrj,
4!r.nll l-l i-OlJl _i.jr^"l.ll _iq! O6yl gJ k+L !r-il jk+ atl:j-L iJ,ilJl .1.r .,jI

. t)!r-)l dalJey f ,rr ..rr i-i.l,-..jj Lss-:. Ej Oti L$Jl 
"i_i!J.r 

L-J",jltJ L.FJJL,II

Method of levelin



1,6

(Trisonometric leveline) @dl LJ*ill -3-3

ir-Fllj ,-!)J.rJr$l jl-{- itsj-L 4:ilJt lr"J",jll djrd- .J-J\l 
!r",.Jj" _ll , L}dl

i . ili ^ll

rJiJl ar_rdt os ;A:! !:. 45 9 (Level) te"dt j\+ pl.rii.r.r (Direct leveting)

J'.rt-ll i-,-.:*;lt &":- Os._, aj.-, .rJ,iri.tl L.r.^ill s+ ('*i +!l !i .!! L.+ d,L"

;Jtle JA drYjr .J:ll s"i Ji:il.: OJsllt (J.i tJUl ;cl;6 e.r!- q)r:, g.;J.it+.4:r.;
jk+ pl':t.,1., 6J,,:,[Jl ,r-J*,i.ll L,.i c1l J.!lJ i'rAll dij eUJ f+ i .r.-r o*i !- C"

.lUXl gLitll usJ eg-,:ll

4illJr a!r",rlr (1-3) ds.i

ij
I

lt
r

IJ

il



77

(Traversine)8+Uill -4-3

(Plane ajJl Lt-Jl (5! (practical) a+"lJr Jlll *l O. e,t-:ill {+
eJtiJl qi (Horizontal control system) liil t.,;}+- ,.tL: &J surveyrng.y

i:,jt j,jyl a.J_.)+lt

@etermining) +l.: $ eJ^-jll & q/L!l crlt c.j (Construction prolecr,
(5.i ae ir.J :iJ- ' r+\ (Horizontal control point) ltil 4j!!t 6,y) sl-,ilr-yt

. t rrSl Cr- J ++

.F+j .kG,+ -trtj_l ,,.!lJ i_J- EiJl :.^JriJt L J.:tt 4" it-U a.:! ,_-ira 61 eF4 ClLJl

_,.r-,rJl d.":L (J3 tx 4,iL OF O) i6.J ,l 
",:_ryl 

;. 4J! r-p-S ai!'- ,.,F J)

!u. '$l U:il O. rre )+ei ,'s.L-i qr;!l CJI ,i'E .ei r;rJt elS- ,i_A ,6l-lJt

ej!:nl

dK.ill C'l t"S ,jJrll CL:ll ,.,tlF it-ly iiUll i.5ljl elb,,a . i.j!.lilt Lrtjlt -1

-: tl !3L- 9 'l-ill lac_e.;" dJS! . .ljjl

I Theor. Of int. angle = (n-2) 1800 = (2n-4) 900

d tS L.lJl CLJl .:.trF 4.L-lr,.iU- _B,ll "rJljlr J! Jr : .5-zt5Jt q3l;rlr -?

-, irru* ,f-A:jt k-.r+- drFJ . oljri ds,j,ll

) Theor. Ofext. angle = (n+2) 1800: (2n+4) 900

i-tiJl Ll , tl .rc . /n l , rl dr-

L

L

L

L
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eL-rl 4lll dlll lJlr drll !: a+ i.Ltt ,,r; al+t+ L_rtjl s.a : d**} Jl .lrtjjl
J) n J) e o. at-r-ll d+ .1" s cJ dt-"i ,r. o-l+ oJ d;jil . .uri ds.il ,*s r"s

,-*E:-r B JJ g) , ttrtt ;1 JA.rlL cL.j^;il d+4lt Jt 4.lJljJt C 4!!j .lic tisaJ.c

.D Jl ;-tJl , 
, !; 'tijLr 

:,!ljll

J) -lJl .tJl rl'ti.l i,h,., i'.!lJl 
-i.!ljll 

clb ,,a : (Deflection angle) dtF)l i*tj
-: eitFytr3!!j e-r* oui ds,itlCJ! ,r.lrill JAlt.LJt

250 10 R

/r./ Deflection angles 
\

-cLt
)" \^---.,

^/

/ gso-z6o L

d (i.J.i, i-t- Js d

Traversing Crl.ill ei di-lrill o{ Od:tJi ,itiA

.et l l.ln u". d:6Jj+i. g.Li: js ar laYt aLJt Lj*!6 - I

&_,r-Jl+]." (cu[) +,L cjs L* :j!!l :iul c.j"t 6 -3

. Ct;ll ottr

Angle to right



19

Tvpes of traverse ,jlt le"rjl glgii_5_3

lcci J sLLJt r}iJ OS.l

Pen traverse CJiiiJl e];.ll -1

( !i!l rA-i.tg Ciilr 6,9 c,gr:-yr Lrr_ {!!j. i,rl

dli Jl a.iL:l q!i!l drl-6t\yt i.L(+- {L!ji ,:ej:..: (Horizontal control pornr.l

-. L-. OS+ J.:ri is:ll g3,ll lrA d (One known azimuth) p!- slj .Ljr ,.jJ
cjlr,:ll ol>. ! (Js.l Y dllil ,eL-ll llirt i_.,i!" !t 6,y) cl::|\)ll ,\tr i.i!
pd c!3j CJgl.Jl eull Ur,,irt trt rieJA cfJ. o.,ii!r slnlJr)u (Adjustment)

. \+ 4Jt rl (j)eyr os". t ."Ft ;nrJl Atr 4$ii rJl4- .Lri., JJa. r

araJlCLrl

(Closed traverse) ciliill eU.Jl -2

. :ililt cJ,lliJt \inl CJIAi cllriA

(Closed (!L-) rj+l+r (4riil ; J.l- l!ij) ,sa!l 6l+ill.)]Ll,- Al.rj, i',J Cr:ll -1

G^..r tCl lrA (ruri dis.ill !-Y) rj'-.1+l 'ir+ dill J i.iL:) ,trJl.iJl il.ii cr"n or

(Loop traverse)

L

L
I

L

L
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oLnlj:)l
LJLII ]:iitt{X.y)

(Loop traverse) 6lJt C!;J| (2_3) cJSj

crJiJl sl,r.!l ,.iJA 4:!!!t c,!lts)u (Adjustnent) q!r.i os.r l-r,1r rra *s *

(Least squares method)

(Closed ril-)gxii,-.r (!iii 6 J+- A!9 a:iiYt c',L':t\yt LrL- iir1, i,r:,.1-:.',r _Z
.lrrl :ri cll! Jl i.it4 ,t4l eiii r J-_ : L;) ajalt drLitlsyl LJ,- .rJii a!ij+
(Controlled fJl el:Jl ,r-+ t3ilt trA (Urj clr.ilt.,.i eu+. L"S) e*.3!- urArrrt :j

.link traverse)

!ii!r61jr!yl
lJill 6!ir\y

/

rrLlr"r+vr t
/

(Control traverse) $Jl al '- Jl (3-3) ds,i

(Field procedure of traversins) a.iL,ii! s$..ll $it!,ll_6_3

erci)l 4lt-lD Jrli c',rj i 4-cLil p c;!t c.r.;J-yl .1" ).,,J C{.jn ,JiJt erLll
drt=:. ur"l- ds dr* !$!t 4:rtjtD cull u:j "*tj 

, ,.r\...i ells3 eL:_! 1)-1
(Culrt)_J &

il

t-

I

I

l_
I

-
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(Measurins the Ieneths of traverse lines) Fta.Jt p)U.al c'tli o,!! _7_3

,lJAll ('Je-l lrlij-L €!!r eLll t)ul d" co ,Js a$!t :iu_tr; cJ.}L u,l* e
s3 ,.J. J[.ll @recision) Oli:)l *L dr.-Jt u. ,r,.,!l ,f.j-r lrt ;il b_jSl.1

(Projec! trrj'll
. Lc_.Ai CI;J eLl dlr"Li d,l=61 6+ 6.E r-. j ,,,1-

: urLill Lf i tl\rr".l -1

iF CL:(.F (tui!" \tl ijt"JD cJJ! u,lj + (Steel tape) cr+!t d,rfrl L-.t t\ii.l.r
dL.iJ dill ,J. t^^ r+r (,J. lllr q.it4!) c!!r ,,t (Two times) OE-r Ct t e)-J

.Q ,r*UAl lL..ll .-,1* + cUKr CL: dS Jr! :.^_G aL:ij

: '=ijJjslYl u'lj:ll -2

out--! ejJJis'])l dlill jL6+ 
al 

.rr .l fij 4ij-All liA sr

(Total il"lsll :iJl jk+ ri (EDN) (Electronic distance measurement)

(High precision) oJul Olirylr A.c !1, ai1Jll .ra jr.ii station)

€Dl.r
I.r.l

Total station or il\:-L 6L!LJI o,tr (4-3) cJS:

I

L

L

L
I

L

L
i

L
I

I



eL.lr Cui d. AB CLtl (DAB {riilt i.{JD al} u" L6 L.b! 4! l diLil q:3

e61,Jl ,,.. ^t ir A al.,.tt .J. (Tota.l station) .:l @DM) j.e+l ..-.j i:J

"trJJ 
(LAB) (Slopel distance) ;.13U1 :.it*.ll d"l-E p-r B iL'Jl G.i (Reflector)

cr.JFl s)rrcl jk--., EDMjk+ Jl,ir..l r+ ulJt (DAB) 1$!l i.ir.,Jt LJ|*

tju ,;uy;.r: -rl i-lJrjll u.r+ +-r .(zA) (zenith) rj ryA) i."J+Jl 1:rtjl ,J,s
,r. t^ di f: ga_ro &; .R +j. C4 qj tr. rs,fill 4-rj" BllJ Jp"L. e;J s3 e35^&lt3

d+- (DAB) !a!l {iLJt

DAB= LAB Sin 2A.............. (1)

DAB=LAB Cos VA ................ (2)

+Digital kheodlites Jk-) dlo ;'lLrc .e3Jlj Total station jl<+ tlsj-l AL ,,+ Ul

,kl !."!Jll 14,i1 cFF: jt.(.iJl cDi rr. rJ-L! ]:iJJt ir.rtjll d"lr! rlr (EDM j1-e+

.Lel r+lrll i"rill (DisplaD cr>-: (DAB) ira. !1 ALJI ci* J AL.l

Tachometry €)Sl.ill cr"lnl -3

i-.,.Ji.rs!ll 6-.r! cr.s!+ eul eLJ & C* ,Js Gj!. 
'Yl tutJD dy! Llj d+

: l+_:)t

.i**"ill 6 '!*r d!-Yr y-lll jt{s il \rr. .l cDs g. 151u41u -"thod) lrill r+_rl - I

;$*r ,"!)r!:,:ll jl-e- el\:1 ..1 cD: LF (Tangential method ) CDJI ii)t -2

.4*_Jll

jk+: ru*j tlJ! ih:j-l clti ,.r. (Substance bar) ru-)l tlrl fn-+ -4

.c+Y:.r:$ll
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(l{easuring the horizontal angle of the traverse) CtLott +$ift qrgtt og
: a$il c+)J,jjilt i .,(+l r:l tls!.L er--X Liill Urll d*l_,! eL. iE ! +

(Optical reading repeating theodolites) _d,LYrrr:dt jk+ - 1

(Optical reading directional theodolites) i:rtAl+i)l +Yrr .,n.lt jl.F -2

(Total iltsliL-ll jl.e+ ri (Digital theodolites) g."!_lt oyrlJg.ir j-s- _3

station)

(Traverse computations) &l,rLqll drl+1,.q-8-3

,'S-j ell: so ,,',. .r i! ',,n1$l d* U:_rll: .r:-:i cl-:.Jl ,,.rF l-! .ilFYt JtS ljl

,];-jl ,-.Jr..l(\<i iJ-,:Jl ci.Jul dD !L.i.ll .-+J;.lLJl orA & cjsl Ldl--r.,t

oF ,:U,Jt oi.! L]^r-ll k+ d",!,JI i!.llt eJr .rl]^-,:1"+-.u e;lr !!i-
.rL.S:Yl llrJ u. rJ.is-)l+ diL"Jl ".rA &. +"- ds + r .is,-blr

. 4,'!jll d,l+Jti eull c,LL^ LF+X , s4

&$ (Standaxd error) ,..-!,ill L:tlr (Adjusted value) LS d':!l +t* -l
.a-Efl i.Lrl t)-l C+.+ ,!e!l ,:LiLJl

lrlrj eF:l (Standard error) r,'-!$l lJlj (Adjusted value) 4.+ d,ai -t - -2
tuii" \tlCLJI

t)l;l & ct- ds (crl,.t"-ll dx,.:l Azimuth g_rrlJl ,l;:Yl d,:n") ottl !. t*3

eLll

.eL:lr (!lij) dru! c+.+l !i!!r (Y,x) l.:'ltilrlryr ,rt* -4

g.i ;l er--.I (!tn) dru* c,t'+l 4:ii!l (y,X) .:grs)t (Adjustment) 4!.i -5

. (!JIul) ilJ€+Jl c,l;,u:. :re gr lKlLGJI 8lJ+ill $c OJS L(.!dl (fI ,dlll



SUI dtaill

fu.rlinr i1 {*t,*.tl Sj*+llf
Total Stating & theodolite

rl

r|

t'l

n

tl

r|

rl

11

n
tl

n

11

ll

r|

r|

r|

n

r|1

nl
I

nl
nl
nl



Total Station (leica TPS 405)

lr

|l
I

l
I
I

I
li

I



-:Lri.lt -t-a
i ,;t.l .ra;J i-Jir.rJl tt_Jl rj-_(+i el,r1 .,1 .j e!l: itll c]t Ja)Ui,A
r-.6 tj-.(+!l .i,o p-ri u-3 . 4+l-ut C_Jl dl-^cl ,IJ,..r. ! a:*.r#t e!L-,ll _t -ot-liil 'l ,-.. J .r- L-r-). gi- a.Sta t_J (Total station) altSJt e_Llt jL_+1'
4-Ji!!l I Jltll cll', <J drUt_-Jl c.j,,L+ utlj e_r I .ti-l .,Jt JL...cj G_-J i-r*t-!l

. a+ lr.-ll-l
d+yrJJ:fl| jl 

e il -u-L *,:l ... jL+_. !..- i-.rL_p -r-r 
. L,I^lst ill jL_{-,. r

iJJ a-!"4 cLl"r3l.r,)t 6l ej-tj A+!.Jlr t +i!\rt I Jlrllr 6!i1 ...Jt (),tjll e\rr . 
e

. LtJl Jt cl &.+ t- 1-c+ ;r3;Jt a1-.JJll LlJ-t d.
d!+yrrrill .D.sj) t;ljjt d1J:r driLlsi. ggr:3 u alsl iLJt jk- JrSIJ

. (S-r-.tslt d.,l-ir.".ll rl.r) d.,bLJtr (+r-Atyt

(Electronic Distance Measurement) el-t-ll J1. ^1rl EDM 6l-ri-Jl ctl

e I ai-l ;elJ! + l+ +r.:l Ln- JJsll drt-l+illJ diL-J*Jl iljiii;.si,,.ll i-iL;)lr
Jl (+lil.r l_ftl ri ()J-6j dJJs i3,'A *t O_F $ sllr);JslJl ,J l\Jt d,1- JJl

4.rJl 6l 'iil +UJ L1)Jl dr\!:llr dJ-r,ll qL- +*r+,i.r"-rJyt ,,,.,Ut j1-{-

. rr.r* 6-l-! ifi3 drl "Jl-.!l Jr<.i.I l-i'lji.^r JJI\rJ 4LJ*J lS,i Glc. (aultll o.

lr,.rll a+tS^t: u\.,j-Yl ilJ(-J a-iilr a.cJJl iLlsll iIJl jk. clljr^ iAi u,.r
i|9 elrij!)l JEll.iJ dlt"rl'-! (Jjulll cliJ-."nlr JYI ,,,,.,1J1 jk+ e:*t+ J:tillr J*i1;l

(Leica TPS 405) jk+ -1rl lrA ljcrJ-i. Gr e'rl 'll j$l ul Ll" qt+liil gliJl .,ii.r



-: t{j4 6r}& Ji"€] j ;]-lsjJl LtrJl 6Js+i eri-i*j

. ,fl+-iil e-Jl dt"c.l -1

. ( .... 9-!t 1::l: g-)r,Jtr .l:lt r.r]..r r 6rLlr;LJ c!rj) i:-$dr eJLj,Jl -2

. C!^.aill -3

. ii:E.rl e--tl cjt-c1 -4

. €rlJ. { atl eJt LlLcl _5

-:(Leica TpS 405) it*+ -3-4

a-nill i+fi| dJ er tf'lJ ,Lii)t CjtJ* C- s-tnJ :.j- tlt tu ._Jt JJ jL-dl t].,a a+"' -r tj ljj
dt-..Eyl jL{sll tlr e-fiiJ . Ja*i i+.rt i--r . . .lt dr_yl J_+ j1-(+l tj_r rr_r 

I .,rl ... .tl

jl errl li-r !.i:Ll;J F-l,l lLj Elljl . r-:' rt 
C_.6-..jF dr....lr erl)t it/ ifr*Jl isl ...r1

ijj.-. J iJii s! l+lijlJ
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-: lLt3l ,!rJl fj,f+i .lri:*l irJl,,- -4-4

-: ,Jjll Fl + &lS:Jl {.tJl rll{i-l LrrL& d-$ll O<"r

el .-:1J,,, r<"\Gl 6!Jl O- "r4Y iJ crl. lnt Lit el_nl ejt, J.rt Li+i-jl et sJ c.l'__, 
"_-r 

_j.

L!-lo ,,, l:rll i-lJL- I 'j'F dt-jA 6tS dtj) d.L.i rj-!-i :l;;l p_.i gj cLL"j*JJIJ ,:U_."Jl

.L!-ijll ilJ. d.blJ,j-l t+)a O- ..,S-J r_,_+6 crt-j i__j,f.r rj,_{+yt !"rj! ,JS-.iJl .!}
. (o.j:+ cJs& i-y-/l

. q,"ij u"StJl J*i tr a.L- Oi r++!Ui-.J+Sll rJLi)l d&& Ol:-!l oz4 G _z

_:(Leica Tps 4054) jl{+l i,-tijt stj:jjJ _5_4

_ . ;j_ )l djj*tlL jl_4+j .+ir

. elsi-Yl c,j i,clj:.tJ{- -1

. -"J+S es_-alr i.iUJ +lcLit C+1L _2

. "rrij-yr ilr<,; ;j:ll ii:-, FJI n_ _3

. dJJl ljJl.ll tL,i il.-19 Ellij u"SL' Jrjr a-tis.i-l OSe -4

€iL:l r+l: CEij -s

. ;$! Jnr iJii.* irulJltr ijiiyt OESI| _6

. JJJ a:j]! rJJ. jlsJt _7

iJ.l$l iJ.Jl -rl*. C-+ (1-4) CJ d5dlr

I
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wfr

Leica TPS 405 jq+ (1-4) Js.i
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-:(L.1." tps lO5ll jr{+t i-{+lr rtJ+lt ctr+ -e-q

. ,/+Jl 45r,ll -1

. EGL q'Jt Ai-.jFil 3l-il -2

. 4J-lJJl asJ:ll CUi^ -3

. ,.!rLI _4

. GEBl11 i!rl.l! &L: _5

. ;r.Jtt ll etti _6

. atJ,,Jt f+d . i+ijJl _7

. !j_tl er--ri -8

.Jr"L-r d! lr dlill Jlill jl.dl cia U;iL -9

. Rs232 Jlll "J- 
cj;vt s:. -19

. tu!:ti]l >.L! _11

. at)l a F , c,L" ,:-jlr , irr,-ill i-lJt -12

. i,.itiJl -13

. e,iuJl 4-! -14

. rr ""'ill Oljr. -15

(2-4) Js-

aJrJill eL,r rj{+l a.i-". Jnl eL.i 0J! rj,€+i

Leica TPS 405 jL{J LeJt cl;}l .p1

L

L

L

L

L
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-:(Leica TPS 4054) jl++ c,L-L,aiiytJ ;+ilt dalLa.lt LFr.J _7_4

. ,l'jll .ti !s / fi.ll !: = 24

. iril,ijl i-!t , r. -i.,rJt crl -nl Clljj uF &t!t L:ll = !_r. rs."!l u-

. .'-ljl .l.:aJl = AS

. lJ. rSJ! g-ljl 6l-1_5rll _2-

Jk+X ,r",vl alJjill JJ! = KA

. i.-ljl cll.,nl L-Jtj / r;-ljl Lr--et3Jl = y

. /,r-tlt 6JjlJt =VK

. 4+-lJ.ll ir"rl-.;ll d,!il tJ.r" !-1.1 eJi;

. lAYl i,-jl;ll = 92

. ,.ta!l iJrljll dlil e-. .Jr" gil allr

Leica TpS 405 j\+l l:jilt cj-l.L,Jt 
"t 

+ (3_4) ,JS,i

L

L



32

-ilCJ,€r t!r6" JillJ {Leica TPS 4054) jl{+ Oe AA. Ull ru4ill -8-4

-: ('flJl JF"ll d1. -1

ol-l YJ jl (i\l ,/ L!, ,r-ljl Jr-Jl cJ+. !: y . s-lJJl Jr-Jlr i-|ll -_r-r* +.. a+-rl_!l

Llsll tlsi.-l ,A-h O-- d-^l- J+1- ,Jl s-.ix C'<--_l . jLa;Jl s--{+3 pliij-tr r-lu g;)lj
,',r,Jl .t :l .-!,,bJl

-; -.;E:11 .Li tli -2

lri o--' dlJ'5i)lr 4--.Jr 90 q;Jt-J ljl .',-;; pill l-,;'-5 ,r*ljl J *Jl oJ--., ;-.,-.ljl a-.-,.rljJl

4!-ijl a:rljll ili ,,-.+ i"Fl

jLFlr u.h 4*jr-lr .wr .a;'a ts-,,r.Y;;5.j,t



I'hcodolite I rvild'ti ;
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Lri. -g-e

-,,-+5 J; ++ O-j L; -iJJ* :i.9 L+l:-il .rl--lil -,t--*+.:.. ''' :)9:.'ill

(3600) ,,ll 4-+Jr.r i--.";.1+1 i-li.r- ,r-le JL-{+ll l$ ,9-r--:-r , crYl ,,--.,- {+}J

"-l 
f+S-x t--eS -tt-+Jl ;---ej*;-3 :.;;31.r i3;+ jLa;.ll .rtt -rl, . 6J'..rh i+! c,-lr

, dl-t!

d,-:ls elr- L+lrjl d,,L+ e-r 4l,j-Jl ij--{+!l Jr1 cr+YJrCl JE+i'*

Fl isr ..n aql^'fl n rls o-s cJ.,:-+ +-:1r el.!U3 4;.1J1 llJiJl Ji i-i!- !l l+ltll

,rr &,!+ ll ijllJlj i+slill .rL-Jtl di" , .rt*J!| er ; +5 Llr (J-ll el r^r

' c#ill 4:-JillJ LJLrlrl dt'clJ CL5"ll U-li crli

aJ ' -ti i-, r- I 'r-fi rJ-Jitl c,llJl sJ,", :)-erCl ;j,-e1 cJ.)J.Lj r-!r

.rj e,ll ,", J)r!'lil_ U ,i-r1sJJl ,l ,", ;Yj.r_:,",ill ! 4-+.13J1 33 '-, :Y3.r Cl c-:13

. :-!l c+Y_:.r-r+-r ..Jjl sjJJiSlYl cL1Yjr31i.ll gYi C+-i

u"L-6 i+rr^Jlj i-ii_ !l _trlrjll d,L=,i Jl &L.:)! c_,--,Y43;ill jL-(+' 6l+r
. L. ,isll ,.:t!tJl

l--!.:Jl ;.tf--r--j ' . -jl r--b l.t-:$-)l !--l e,r4 d+)rrJljll jL<++ cJ"L jll , r-
. 'tk!t , -+ Gr)jL

L

L

L

L

L

L
I

t
I

L
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;;jljl u*l.i! 6jf+i-f O'q

Angle measurint instruments (Theodolite)

jL€ \r-- . !r-:Jl, i5. \r1 grljill 
d,,L=6 sr A-LJI i L'rr ' 'tl rj-'€+!l a)

(Theodolitte) +\!$l

-: l+lrjl d'"1+'.j{-i il-t-!l ,:]:rsll

Basic parts ofAngle measuring instruments

elements (d,ursll) J,-uJl o. .ilLj (Theodolite) !l3jl crF;jeJ 6++

(s-12 ds'i) :'r- Yl q-LYl

telescope ',!< ril -1

&.tL JL]JIk.JA,':- r:lLll!i ''rilr o-iJi ',!< \1ll ,r-l--!l di"-rill

. u.F-$ll "optical axi5" i-Jl -L:s" t)

,*,, (J!Jl!.) ':J< r1\l cJl1rr dF + d+- "Horizontal axis" s,i!!l )Fll -2

. "vertical plane" t1eLi cr.j*

(J!:Jl !i) c.r. -f-JJl gl13.r eJjs f; e+- "vertical plane" tyt$l -rj-Jl -a

"horizontal Plane" siii d;.i* sr

. " horizontalangls" a:i!l ;;,'lr -4

(rj3iurt) rl.ryJl t;l3jl rlil vertical ccircle (!j4i) nr-y" ;11.r -S

vertical angles

6.i-*sr"plate bubble " 4J..i!1 4rlirr circular bubble lgvgl ir.Jjli icGi -$

,J+ Js& iLe+ll nj: e+ F cr.r c.-Y.rl$l jl.{+ ojr ri ''!- i:a!l rJ,rlJl

.,*i o$yt i;:lrJl .9-5i* 6-p1 ;lli J.J , 4+J4ryl rcEill tlr-:i-L

L

L

L

L

L

l_

L



0\ g;J ;l1jy cllir lrr.Jl rJjlJl' 4tr,t'F (oF)" level index " ictii -7

rjlrll .9 d*. U:S:'.r-i "vertical circle" a:rFl 611rLl "in6lln3lien"

i-6-u! d!5 
"lJ,+l + Flll c,irll ,J ti+'. !l +-(;P qilti cri* 4+rr-Jl

"?:S,it jll ,.JJ*,lll ;j'd+l Jl{c!L i'r" Gl' i'rL"jcl "Automatically"

"AutomaticallY level

,,,r1-.,,1&x J", g-;i1 "leveling headi tujl-rJl cPlJ -8

. 
jt{-ll tujll " leveling screws "

lrlJjll cFl+3 jt{+l 1+-l-y1 trir.ll -11-4

Basic principles of Angle measuring instruments

dls liF Total station I'LtgI a.!Jl jl-(+ rl d+lJr-jill jk+ r..uj -: r- p ur:o

. (ui+ll) b,2ill yj.'+: in perfect adjustment 6iu- (d<&) ii=+ jLell

!!r. l -r.eJl3 (horizontal axis) ,r,ri!l -L;''Jl (line of sight) J;ll .ti -1

. (perpendicular) 5r-L& dJs (vertical axis)

(vertical a:.r-rJl ;-r',l.rJl ,rlc A.r3*c c-r-:$ (horizontal axis) r;i!!l i'Jl -2

. circle)

(horizontal iJlYl irilr'll ,,L qt " o-A (vertical axis) siil.l'll 'Fl -3

. circle)



horirona"l 
"nd 

u"rti."l .otions l+r.rJls Li!, yl gK-Fll -12-4

(horizontal motions) {.ri!. )ll crls>ll

(vertical ,Jitiil tAr- dF d+Yrr1$}l jq*l lsJ'114,!i)l asll e' trtog cltlA

axis)

-: 4ur.r r+Ur isll (tJFtlJl) d!:., + -: (upper motion)-!!l!gJ:l! -1

' (upper motion screw) (i+-rJl) lUl :sJsll clji' -i

. (upper - taigent screw) (i+!Jll) lJJl as;lt 6Ei' -'-'r

tl$i-L (vertical axis) l:ltdl o-ljs. d9 ca)3 r:Fl jk+il crl-r-rr dr.ll t'r:o

,l+il !+.i C" tu,ji (horizontal circle) 4$Yl tllJl tlJ6 aLi UJI lsJJl

.,JJ <,,.\r\|

itl- ++ dll! ri lrul asJJl rljij-tr iij- il.ij Jl r'l.-. !l rlJi L$c

-: (two steps)

cj^r 1rl!.il i!3ll Jl o+-e r54 a.,--. ytl pJ {+J^Jl lJJl i<Jsll Ce C -

. t'+!l lul a<JF'll Clji," ,J* * t'
.r jJtL .tl ilalill .,lo LJ. - ^tl a-r:til i-r.i.t:ll lJUl aSJAll Cl-1L alr;j-l t+ -9

{lower motion) r,iiJl fi5!! -2

-: l.L-ly,:!Jl a<-pll Gr\uJl) dl! r+

. (lower motion screw) (a'r.!l) JiJl isJAll CLi' -l

. (lower tangent screw) (i+lill) 
"liJl 

is;''11 gEi' -9

rlsj-L (vertical) tjll.ill .;3* ,-l-:- A)r.!:ill jl-e+ (rotation) jrj + L'!D

,1+l c" -ts:jj )r ij).B ;ti (horizontal circle) !!i!l ;JilJl ;'lJ6 oG sliJl 1s!l

' '; S^ill
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-: uil- +3+ + dlJ nL! llliJl aSJAll tt 'rr...L ajr& i!!j J 4t'-. Jlll rt_! t-$o

i or:"litll lJ"ijll Jl s-",,ri cJS,:e a.,-.31 +J a,r.JJt sli.Jt ;SJJ| C i:l _i

. (lower motion screw) f-"JJl slilt {<Jslt CE cE i,,
r:+jll (lower ta ngent screw) &J.LLJI slill <JAlt CEi. tt\:r..1 i+ -r.1

. AlJUJt i.tijlt Glc ! +:.rl

-: (vertical motionl (-LbgLilt) trr!,.Jt fu..rgjl

,+Ayl J.9-Jl J_.;r- e.r. jS"bll ..1lJj! Ll- 3sLtll <JAll e;bl elJ

-: a!-U (horizontal axis)

. (vertical motion screw) i+!l 4ilriLill lsJAll ctj; -i

' !<"lrll OlJj.l i: Lrj,c (vertical tangent screw) ei++!l ;-il. JlLill {<-,.11 C& -+
l*,J,.rll telJ6 dti (vertical motion) llrFlll ;sJJl rll;j-L !.!iYl uall dF

(vertical oJytill crJi,Jl sr s. JS.$ll 'trrl ;g;j,i C. -rrn (verticalcircle)

. plane)

dl cli OLi i+- un tl (vertical angle) lrj Jl a.;jl.!t g*l.i :l3s Lr:o

-: d--rj .tj+

J d.j i-,.itll :liill Jl ,e+F cJS.i{ a-s". rill +J (4.r"JJl) ii- r!Lill ISJJI CllL 1ai -l

. (vertical motion screw) (4.J!l) ljtill as-Fll Ce ,ji! e+

LrJ:rl 4+.. ill (vertica I ta nge nt screw) ijJtill aJJSLill iSll 6EL6l,:r..1 6:; -+
:er qJl 6JjlJl 6,l.)r ril ii_! c!! )jD ir.jLll ;.tnil Jl

(vertical circle)



39

.=-.-l i.+ c,il (survey point) a1;J!t ;_!jlt 6Lr c._;Vr.:3;:lt jLe pts:*t r_.t"

"+-rr-rJl 
i--r"iljl cniJ,4rsJ i.+!t i--,Jljll d-iJ dj.i Ldj! ir_.i cJs.,-a La;u ,r r.:t

s-lc ca+Yj!:tll jl 
e i ,,, . t lio elJrJ,-, :y9Jc:lt jL*_,,.Irij*q u, .,S;+ gL:tI

. c,-"-+. +.yl cj+-: c,+ (A) & :;sJi 4tij

. c+yrr_:rjl jk-- (leveling) ,.u.: _i

cJ:*,Jl (A) rJ--;J!li--liill ,,-1o,-. ry.,:Ct jL__e (centering) >l-x _+

.t+-r oJ ,Jl (A) r-lijlt .-i--.-,," _il_x: jL_++ll .lJ," 
o-___-__+ r_- csr_i

sJ -)--+ d+)r!!l jL<+ jl-r i.r- l.iul (plumb bob) cj.jnt___.:tr
:-l.ijll C- jL_6+ll dr.ti;_lL} ora ,r_le e!l!l , r-, ." (A) A_+;Jtt A_!!jlt FJ.
4-:lcJ (A) iliil 

"-t 
,", :)3.r-:*nt Jr ,o,,. ^r 7,_: cit_!; a_jt ft (A) 4:_Glt

_: {ey} Cl 3k.,,, -r o___.r o.lrj'lt -. rLll etl. j,S"J

04) ': ^.l!l o-r 'ill C- C)i; cJr-l{ Tripod rJ'$jl cJ--1i c'g:, aa: -1

. ((FJ!l dj 1.5m - L.5m- . 6i5ril tl.ijJl
,---L; >F Cl- e-llt-+ | ; +Jll o"i-)+ plumb bob cblSl L- : t- ,, -t
C- jL-r+X (.-l-r1 cr.l-..6 cl-.c. d-,-a+ 4il yl , c-ryjrCt jL_e+ (.-f o-r.

. (rr^) r* cjd ,,r"_) jl rjJALill ptri.i-L ;.r;_.f t i-LiJl

e"rj..Jir diLii (p) l_t!!t 6ri;j,Srtl ,,, -t +;j+SJll e!- !.J&1 GID .Llill e_ _3

. ;9e s-J ri dlLill elri,j-L

. (Tripod) i;,s;Jtr ,":Yjr.Fll jk+ l+,.r -a

cllJ|.-i eltil dia DLi O- cllr (p) ilijtl c,lo jLeI (centering) !}s-r _5

(FJ' OIsLJ'J,rr +r,r:r.)sLtl {_L!!r ,; -ii. sl \a-l,ll Jlt_Jll jLl.!

. tj-S,r'
. 6j5jl J5. Jl J+ -!Jx ,Di & .!jr +rjlJl i-cuitt rls:-Lr jk+lt ur

-F)reL+H (plate bubble) 4++Yl i-.c.Liill el.)f,j-! (,+yJrjljlt jL{= jjJ

-:: ;Vl !.jlr (Jlcr (5-13) ds,i.ll (=3 lcr-ll

-6

-7 L

L

L
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L rll Gll iijlJ'" Li!+jyl l--ou!lt e+; (jJ slj ct)Jrjilt (rotation) )r$
#+" k (B,A) aSJ- r (leveling screws) :jjtll +lj d. dJi!] cj+ d-t!l
B,A d!.,t_. rljt u,,i, JJrij d)i c.,jF,SJFlt Jt 4,Enl €t:-r_ a+ (S-f:a; c.Sfr ;

. ejiJ ri &h! d

-i

(c) (d)

L.ll 
e^ ir"L& a-,,-.F-Yl ;-c$nt C+.-l Ol Jl 900 + d+)rrjsl rotating,rri-e

. dis.ill sr i-$5 L< (B,A) iFr.b ,.c. J! i* &r_:ll
SJll j irrdiyli'tiill *il Ol ,,,iJ.l:11 dL +Yrrr::ll .2_er3 -o

. s-lJl c,"LJt JU." d),i {-j. a+;}t i!!:Jl 6. c+y:.r:eill c!L": a. lsLI _g

+;li* O:diYl &i-r Ol.l (8-7) d)rlJl 6rret ii, 43)l3.JJ jl-(Jl ,.,iJa.lsLlt -9
. caY3.r3,$l j-4+j d*jl.!- Ojrr dlt; Glo J -=Jl alil
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(tvpes of theodolites) +yJlil rj{+i p tjjl -14_4

-: .ro-r, Jl d+)rrJ,ill ij{+l r-ii
-:(optieal reading theodolites) 4l*dl relJill clt! &.!Jrg -1

. 4+Ltr {:L.;S-JJ$L i!_tr tt_rdt sl k_",i pjl__l

-: (Digital theodolites) 4!1 .':Yjg,ri -2
. rtl.)i e;:.-t .r_FJ iJ-!J ill- J 'l:j. islt t,ljll dr.F kji + s3l



u*^BIl dheill

gLrjl qCiLJl

df,.t^l!l g*r lgle
Surveying



sLdt +l+l_1_5

i!:Jl fjL6+ il'ir "! (Detail survey) .J,-!i:lr 4* t-r_r& +irj,,,-rlt trA lrr i
c+- (wild T1) ty d+yrrCl jkrr (teica TpS 405) ejl (Total station) :Llsl

(A,B,C,D,E,F,G,H) i-+vt r G:"Jl -tEjt ci+itl.yt f.i') .,,,- rr. tuJ6lt cd
a!{-r dJl ;'.} ,'!- gr i..:;t!Jl elJS3 g-J d.ll iiitll sl ..;J.\ iiiJltr

'; 
''e+!J ,l':r "Y1

_; r,t rjl ci3Li,

-:(leica TPS 405) er! (Total station)&lsl Lul jt(+, ili:j-t -1

i+-Li. olt- rr-.Jr:1_, ra.l q)"r*t.ijlt e*:t!tlijll lfJ,.j Fit ;iLjll t)!j-t -1_1

$i!l ! JA".J l.tn d:Jg F e+- ijaj 6 J+- -tlij -)5Jl ars sr jkJt ,,,. ^tr

rlll LL: -ll d a.tiir . L:t ii)l"c JA {-Jjl!.tt cr] ,,!- L6i,ai flJ dljr (X,y)

..ifu

jl6rrr irx lniL&l Lfu ill # n$i L,t+" !& ,irj ic -: (note) ;!-)-

il,- .Ljls drli ,}nr (station)

(X,Y,Z) ,':!ilsL, '(.'^j i (A) 4IJl & rjjjlr.r jk+ll qr,--r i,+ -2-1

€) (y) ll ,r* .1" ;-!lr il.is (8.M.) LrL a!!r J c-. !t.r (0,0,32)

F e;: t ,- u"Li Glcr slt"3l "l+..,)l 9 1R tt.t.) .+lt *,
. -ttilil ort+ -Slr,) ertr

lla ,.,) ,'r^ (32m) JFl.ll et-.s-f*,J. (A) aiijll tlnrt gr..;r i -: (note) I.LJL

eJ d ek,'r- (plane) il"_j: p-J 1 trA tierJ& d Oy . al4r^Ai y t6Jyl
. li! (X,y) g+lsYl JJ eJ.-rtilt

all;lJlr jkJ 14.:Jrr asJlr (A) :L-.ll d a."__ilr !ui! cJ.j-EXt C* _3_1

ii-t!l-r rl: .11 l-::a e,! r drteLr)tJ'UJI :.-$A a-) 4+!t i-r.:4
. (er "i..ll l\.1 alil_Fjl drL{.JjJJtr C-.rJi t S Le+ ,j_r!l-r

I

L

L

L
I
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lAJLnclr (B) alil JJ jl-dl ,J!+i (A) i.tJt &(B) 4!ri g*la3.u) & _4_I

(C) *r e+ (B) :J.ijll u.r l"UJt 
"e 

, -_, e-Ut d.Jl U"sn Ai- $ d.*
..tlijl ,.!iir rsa3 (9) r*.2 p+ (C) cr.:

-: (wild T1) E9 (theodolite) ,'!)rrCr jk+ rl'r1. I -2

. i;j .! l-eiLil)5t .t"J! i sll (A) llJt slD djjlrrr jt-s+lt c".-j _1_2

u. c!:r jl-dl ep !!.rt {.rsJl: (n) ;Ut 6 i--l.r..;!.lr -Lu.ilJ qJ1*u1!t e* -2-z

. kl dr-Uil e.- rtll i.tijlt .,tc 6 gJl 
4.:-1 cDu,

rJrJl r'lJill . i J.dr aif,lJ6 ril Dl.i O" (X,y)!1jjl cLr_,:l'-J et^,.1; -3-2

(H.C.R) Ajiill aHirrljJl ;'lJ! cilKr (lower) ,,.liJt ;tjl.r (upper)

. i+l8Jt rrrrl ,_.'r. .:Li :uol p: (V.C.R) aryJl,

-: llEll ciyrl-Jt it$,j-l d): aF Lli]I djLrits) !. !.6 i!_r

D = (upper-lower) * 100 cos'v ............... (1)

X=DsinAZ

Y= D cos AZ ................................................. (3)

J +.!jl 6t-rLJl .!F i ")-i .)iL.ll er.lij-ti (X,y) c!5t.sll ,-. t^ .+ -4-2

. (26) iJ r-ill qJ cx,. L.s JsjYl.; ;-jl &.-.,! .r" {t-.rt:

(2)
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-: cJjl.rJl . j L,:rF ar-J)lr 6!lj elislt i.|ll jk- !- il^j*Jl eujllr

eUj1Jlo5rl

North Elevation Notes cLEr)I..0

MEAS,o.o)42b5
33.2487 97

32.4s6702

32.38574
32.206745

32.192869

t

t
MEAS.

zz.ztrse6- l- MEAS.

32.21,2706

jVEAS 
l

32.288907
avg. 44.32876s -s.67 748s5 32.2804465

a vg. 68.688003
8.802445
8.804365 MEAS.

9 IVEAS,

-- l

MEAS.

MEAS-
MEAS.

68.689984 -5.689241 32.382392

MEAS,
I\4EAS.

11

8.650800 32.1,44906
10 8.757522r 3 2.081001

8.727886 -50.o42228 32.085307

-6.94L923 5.44001I 32.0759s4
-6.993 3 65 -5.39080s 32.081433

avg.

-s.226038 32.1,s2s21
47s9U1- | 32.342634

68.75 5 981 -1.8.288329 32.380400
68.818845

68.65 3 716
83.3 85 253 -88.725555 1 32.090810
68.738824 65.707298

MEAS.
l\ilEAS.
IVEAS,
[/EAS.

1,2

MEAS.
MEAS-
MEAS-
N/EAS,

MEAS.

I

I

[/EAS,
MEAS.
MEAS.
MEAS,
MEAS

10.27rc93 13.029027 32.199267

, jl . l:0 8?167 | !2. t-72949 32 19tss
I\4EAS.

B.M1 _0.000139
32.249094

3.026L1"1 18.36381 I 32.181650
-1,6.38947 1,2.97L764 32.172542
6.9sos77 14.3354L2

-5.67 4294
-5.688755.310600

.34673 -), oJ+z 1t)

68.686023 I -s,egsro 32.389081 MEAS.
-5.62937 6
-5.670260

-18.346772

8.696554 -65.293069 32.094513

-so2452s9
-24.70s412

32.27271,7

]\4EAS.
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(n );,ie.r8f

R4 8.98907s -2.70s770 32.0s5493 MEAS.
R5 32,709614 -2.83840L MEAS.
R6 44.860475 -2.697354 32.I57564 MEAS.

68.8L4269 -2.6s97 68 32.77176I MEAS.
avg. 56.83732 -2.678561 32.L646625 MEAS.
R7 68.733457 -2.667495 5Z. r))OJ5 MEAS.

R7-1 4.87524 -5.535197 3L.91,5t47 MEAS.
R14 -7.07094s -2.79810L 31.907759 MEAS.

-7.O77653 -2.804232 31.914951 MEAS.
avg. -7.074299 -2.8011665 31.9 L 1355 MEAS.
R15 -50.37973 -2.850052 3L.832589 MEAS.

-50.382084 -2.872910 31-.8426L3 MEAS,
avg. I -50.380907 -2.867487 31.837601 MEAS.
R6-1 | 72.733722 | -s.664274 32.019683 MEAS.
R17 72.79936 -18.238643 32.019438 MEAS.
R18 72.654096 -25.61,4086 31.950454 MEAS.
R19 72.885374 -41.590936 31.913664 MEAS.
R20 72.859203 -48.409464 I 3L.955467 MEAS,
R21 72.884192 -65.01s687 | 31.887094 MEAS.
R22 72.897677 -72.7931,13 3t.876290 IUEAS.
R23 7L.3958a4 1,2.476937 32.I97828 MEAS.
R26 -94.78427 4.886685 31.896061 MEAS.
R27 -54.326264 29.480244 3I.977 864 MEAS,
R28 -60.300997 51.473872 3L.997604 MEAS.
R30 60.290169 25.72847L 3t.928426 MEAS.
R31 -60.463357 -17.849024 37.987628 MEAS.

-60.459328 -77.8052t5 31.984898 MEAS.
av8. -60.4673425 -71.827L495 31.985253 MEAS.
R32 -60.393253 -38.418933 31.885476 MEAS.

-60.403826 -34.407767 3t-.882564 MEAS.
avg. -60.398539 -38.41335 3L.88402 MEAS.
R33 -60.174748 -66.427237 37.970679 MEAS,

-60.1617s8 -66.427080 31,.9171,26 MEAS.
avg. -60.168253 -66.427 L585 31.913 902 5 I\,4EAS.
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- : 6tr. UjidYl -6

:.Llsll il.Jl fjk+ el.rr",L 4-Uilt a* c,\-) "JJt J+!31 cD6 ri'

(wild te (Theodolite) c+Yjr3$l ik+-: (lieca TPS405) t.', (Total station)

eJLll +41 rL;ol-r.j e5$i )< i.L-'j--ll Ciujll tuJli' cD: aFr TL)

-: ,..iij t" ej]il (traversing)

(i:) e*,JG) crtui. d"4 e:ll3 i'r ij+il ;i-)l u' &jl-eJl X rij+ -1

:IJl ik+ alr rJ ''J- i+S -.!L i,l.r 3u!i- .rll-lF rlro) dj-Liiil

d.,lJi4ul 
"lj,+l Jl r$ LL-i ,:tiuLr ( oo0 0d ot) rllriJl s! LLlsl

jrljrsyt ;.tur Lj.Jl 4.c J- /eslj J. +)tj}ll jk+ e.;i!g\::F j,:-

ie"ir . i+)rrr,ijl jk+.: il.lsr il"Jl rl+'.ljllrJ .*Q!#*!l\:.r
. c,!,ils) p--il Ll+ ac rjJEJl

,:let.l,jylJ e[Jl ,..i]a f""i cjj'! J' i,ilr (8.M.) !JJ* r J+- r L;t rt"icl F -2

jl-a; eb:r.L Aijll :.,'ri ob$31 e,. t* p F (32) t$l1! C"l+ll ur" -. -,r$-r

iJ.Jl jk+l d,ljl+)l .bl ;$'1 l.ra3 (leica TPS405) ti aJ.lsll iLll

,1,F. ) Jl i-f=ll 6rr iy:tJ. gti:y)t 'Ltel (,le '+lill d jl'(:Jl ,ii c+- il.lgl

. q)rrCl jkJl llrs-r ilt= *.i i.irr i*+' u 
'j-.i 

.!Lt^
,,,1- . ,e rlt.J c,!.i,ll ,erij dJl 4.j- Jl &L:)L iLlsll {ul jq+ e* -3

c,taL:)l 4;.+ L;,14-- Jq- -, -.,k-lr 4-3 rl'r *r"St' j- J,Si )+} tj"

r .rri i.r-I, i1-l os e*l! ^ll crL"l+lll d" J-iSl- L rlillJ d;-l-iil da rrJl cE dSa

& a-:JiJl Jts". !l ;l Ls . a-o!l .iar li" ls-yl o.\A +!r!-aill jk+ y+ )

.!L:l;Jl -.is"JJ (Scanning) L; i'r -Jo 6ril' J!i.i al-lgl ;LJl 6 j's+'i

iir:" qL-._) ds+ Jl ajjll &li-Jill rl.!ij-! ;J.'il,.4-J 4,'rls.ir 4!-1i3

.*Jr !. r* cjt-j elJsJr LJ. JF"rJl 
"1" 

4bj jkJl (RAM) cjn _:1 il-ell .l'

dJill i.^. 1- l .u.Jl o. +rJlr ariltFll cjt"')l p-. .r 6luJl
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