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2- Micrometer for reading.

3- Eye peace & object peace.

4- Foot screw.

5- Upper plate clamp.

6- Tube Bubble.

7- Vertical drive clamp.

8- Vertical clamp.

9- Upper plate drive.

10- Optical plummet.

11- Hz. Circle.

12- Vertical Circle.

13- Carrying handle.

14- Mirror for reading.
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5- Horizontal clamp. 48841 43931 Jé& il ol

6- Vertical drive Screw. 4yl 43

7- Optical sight pointer for ce
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11- Safety catchfor ing handle. J4d! Jaad (el a2

12- Carrying h‘gﬂg ) Jas dad

13- Locki for carrying handle . Jga Jes £1,3 Gla) Jid

14- Lever fo d of view (reticule) illumination, when using electric
light ove lever towards objective unit it reaches its stop.
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25- Swivel locking knob (Arrow Down=locked, Arrow Up=Unlocked,
knob is secured in arrow down position by recessed screw when
instrument leaves factory). i sacl@ll jlgal) by 8 il

26- FoOot screws. 4 sedl) qall g
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Topcon GLS-1000 T-2041
scanner.jpg on-grade ca 469 x 489
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4y ¥ Jaa i A8yl Alina g (Al ECﬁs%ezl Features) J4=> (46) Jsad)

Trimble 5700 L1 Features

EXTERNAL ANTENNA

PROVEN GPS RECEIVER TECHNOLOGY

64 MB OF COMPACT FLASH MEMORY FULLY UPGRADEABLE

SUPER-FAST USB PORT MAGNESIUM ALLOY CASE

GPT — 9000 Robotic
Total Station

A

4iale aa M (T.S + GPT 9000 Robotic) bk 58 e (47) Jed

YOOV — ) o) [ Aabeall and [ Juagall — Al agaall [ AUl 3gana (lue dana Gudigal) (aal) dae)
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RTK GPS Total Stations Theodolites

| g |

é. < /
.
S
Leica GPS3S00 TP SS00: TPS400; Builder R/RM Builder T; South; CST;
Nikon; South; GEOKING; CST Nikon: NWI
Data Collectors Electronic Levels Handheld GPS ’

e
4‘§ 5 —
Recon; Nomad; Ranger;

Carson Leica Sprinter Leica GPS

LEICA TPS400 Series Leica TPS 800 Series LEICA Flex Line

Aalida dalua 3 3¢l (48) s

LEICA Builder R/RM Nikon 502 & 602 Series

Lr‘\‘

-
SOUTH NTS 350 Series GEOKING RTS Series SOKKIA Total Stations

ddlide Laluw 3 3¢l (49) Jeib
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Pentax V-200 Series CST Total Station

Northwest NETH Theodolites CST DGT Theodolites South ET Theodolites
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Accessories for Construction Equipment’'s and Survey
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Tripod Prism Prism Poles

Leveling Rods & Staffs Tribrachs Data & Power Cables

ML

v A4k e Labua cliala (51) JS&
>

>\

| &

Batteries & Chargers

User's Manual Geko 301
Manual Geko 301

Geko 201 -2V Js&0
Geko 301 =2V g

ddlide Ladle Ll 3 3¢l (52) Jsill
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(Flex line 09) ¥ A4S 3& (e &M (53) Jsi&
L W N

Leica Sprintwo N&;O ()Electronic Levels 2‘1.‘5.'.‘:‘1"“93‘9i 27‘3“‘5 sjﬁéi (54) Jedd)

1Al W Y) uuan g ds jug BeliSy Auilady) cilaladiuy) IS (i
ol o5 (Back sight) 48180 321 & (wili 25 (Benchmark) (B.M)
LAY G2l g «(Instantly) 1o gk g5 3 a dagiill g (Foresight)

vy YOOV — ) o) [ Aabeall and [ Juagall — Al agaall [ AUl 3gana (lue dana Gudigal) (aal) dae)
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( details of writing Report of surveying) dalwal) &5 4,08 48, )0 30 - 1 %
_2 AU ) 88 Aty J oY) Aadall o

1- Report No. (1).

2- The Name ( Mohammed ).

3- The Group No. (2 ).

4- The Names of the Group ( Ali , Mohammed , Ali , Zaki, .... etc. ).

5- Title and the purpose ( To learn how to measure Hz. Angle , V.
angle &Hz. Distance .. etc. ) .

6- The Tools or the Equipment of the experiment ( Tape , Taping Pins
. Ranging Rods or Poles , Pegs, steel tape , substance bar ,
Theod.t2, EDM , RDS , TC , GPS , Plumb Bob , Pacing M d,
Levels , Clinometers, . etc.).

7- The Date & the day ( Sunday 14 /12 /2003 or 14 Th, D

8- The Time (12 : 30 P.M.t0 3 : 30 P.M.) .

1- The work steps or ( The procedure)i
2- Sketches & the Tables of the field 0

- @L’d\ C;\\Jm‘ @-«.433 A dadall °

1- The calculations . Lial) cililual)
2- The plan according to . alia (ulliag ASal Jaall (and e ) Jaladia

-3 ALl ) J84Y) audal g dxy) )l dadial) @
1- The Co SIO ecommendatlons . Gilua ¢il) § clalitiud)
2- The DIS% (il g £UadY) Cunu g Aluaainual) 43411 ) A8

sl a3 dly 31— 1

. b (<1 (2203 5) 33¢aY) as g (A2 3 B) B ) Jadg (aad) lasad) -1

. Juad JSI (2 ,310) B @ gdd) lada¥) -2

- Jadiyy (84 UL A 2 2.5) diad o sand ¢ gl a3
A . SM\ Slilasay) -
. (Q"‘u‘ J'.'\é.ﬂ\)‘ g.‘A!-“ oAl JﬁJJ udall a.\ld\ Q,.\A!..“ oAl J'.'\é.: Sy
gt g gt jeal s Leh s g daluall (ady diaa £ s ga (8 dgale Aba -
L Adud S o llall fglatg jguan g Jaldii g lldal) (o (g pdal) ladal) - o

. (222 10) (Al Lad) laia¥) ¢ (A 40) Al B GlaiaY) -4

v YOOV — ) o) [ Aabeall and [ Juagall — Al agaall [ AUl 3gana (lue dana Gudigal) (aal) dae)
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e e o i LAl e e e e e i i o e e e A e e e e e

ALalst) naal) 3 3¢ JIA e Al 1 g ABY) Ll g 3 (B (3 pdas i i) 1 o JBI Y £ sau)
(<Y 59 95 Lgaladiinf)
(Systems & Units of measuring Angles) Ls3l gubd cilas g9 daldil 1 — 2 o3
.(0°-360°) 4ia? (The Sexayesimal System) ¢sisiud) alail) -\
.(09 -4009) 43e (The Decimal or Centesimal System) sl sl (6.5l alall)
.(0-2m) 43af (The Radian System) ol sf sl eu-ﬂ\ -
O Sl oy\ﬁ\hm@t@a.\uu\uh i) sl A8l
- 1 AUl Jgaad) (88 A Lt Lasd Jagailly 2 7t = 360° = 4009

. Al
JJJL'&AH s . ) )
Degree il | (Gradian) s si<ll | Radian s sl
B ylall una 360° 400 g 2n
K 360 _ . 400 _10 21 _x
360 360 © 360 180
1 36&—9—0‘3 4&&_1 ﬂ_i
g 400 10 400 400 200
360 180 400 200 2T
1 rad —=— = 5o =1
2 T T T 2T

(1) e peaall S 305 | x7o‘v?ﬂg;5n My Ay 7 samal) el

A1 AS )l ol cingl) pas :
G9isas I dﬁi‘jﬁu e ) 1) S 3B L) 0 8,300 T8 o5 A3 gandl g

QoS clld aind (120 51 17 ) agany ualgl) ollad g 2o JSy

D51 el i g Slgad) il fan AR Cluldll g Jah jiliial)

Some olites have an automatic index, The instrument must
be Iever ith the instrument in face left, bring horizontal hair
onto ta turning vertical drive, Read vertical circle, if the observer

knows th€ instrument is properly adjusted for vertical index error and if
an accuracy of (1’ or 2°) is accepted it is sufficient to measure in face left
only, fefdn accurate measurement , transit to face right and repeat the
observation.

(Systems of vertical circle Readings) Aol 1) i gl o dalii) 3 - 24
AUia (g aa) g aUAL 4ad pa g A jda Lgaran Cunad AGLISAL) i 93 0300 5 3y Al 1) 3 ilal)
= 1o LaS Al 1) Byl ad i) g g i) AQLIAAN) ABAL Cha Bptall

1— Zenith System: - (€M) (el aladl)
(0) degree is in upper of the circle at zenith and (180) or (200 g)
Is in lower of it as shown in the figure bellow : -

Yo YOOV — ) o) [ Aabeall and [ Juagall — Al agaall [ AUl 3gana (lue dana Gudigal) (aal) dae)
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0% or 400% 0° or 360°

@ O

200 %
in grad. Svstem In degree System

Lo sud W) 5 gl Al 1) 5_1a1) 3o Al andivuall el aUal (1) JS)
The Instruments work on this system are more common like (T
Ti6, Mom , RDS, Jena ....etc.) So that when we read (88° 15’
vertical circle the (1°44'30") is the (elevation angle) and wh

2 — Nadir system: - Bl aladl)
This system started by (0°) in lower of the ¢i
(200 9) in the upper of the circle, as sho

nd (180°) or
efigure below: -

L W N
* 180°
300°¢ . 100° 270° Q 90°
0% or 400° 0° or 360°
in grad. System < In degree System

N

2L Lol 11 5500 5o A addiecall judail) aUaL) (2) JSid)

3 — Horizon m: - G4y allai

(A)
0° or 360°

o0° 270°

Zenith Svstem

2700 0° or 360° 180°

Lalicall 3 3gaY) calidial duud 11 3l 351 & daldd) alalll (any (3) JSAl)
1 YOOV — ) o) [ Aabeall and [ Juagall — Al agaall [ AUl 3gana (lue dana Gudigal) (aal) dae)
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(180°) dagd g caanad) slail (8 (0°) Aad ya g A b dnad 1) B il gruda gy (A) S B
a9l (A (90°) Al 1) 3Nt} 3ol B 9 B8] aun ga ULl ()9S Ladie g pulail) olad)
. and) Al Jlay s g Craliial) puda gl (B (2700) dady jeililal

Crandl AW A (180°) 9 (180°) dad ya g A sia Al 1) 3 1Al gia g1 (B) JSAN) B
a2 (90°) sl 1) 3500 oc«\ﬁuJSagAﬁ\ foa g Jaial) (oS Ladie g ulaill g
LoeBall) AUl Fiay 9 g Cpabiiall g sualiiall Slgad)

b A g el (sS Ladis (0°) Aad e g A sde dpal 11 B ila) s gy (C) JSA) B

Agual ) B3 Bl B gl dagd (1583 9 Craltiall puda gl (A (180°) o) maliiall puda gl
{(Horizon) ) sl Jlay gh g julail) olad) (8 (270°) Aad g Caandd) oLl (8 (90°)

Bcai ) B 1At Bl B fiag Azl 0 Ay gl 301 B ) B Jia
Za + Z4 = 360° S1 =+ Iz = 360°

“paliial) i) Cprda gl Al 1) 3 1Al B B A g g S8 (4) S8
&
= (Important Equations) 4ags c¥iaa 4 - 2 %
The regding (angle left) (AL) in face left is the Zenith angle () , The
readipg#tangle right) (AR) in face right is (360° - &) or (4009 -£9) .
The vertical angle (V.) elevation (+) or depression (-) can be
derived from the vertical circle reading as follows: -

VL=90°-AL or VL=1009-ALY -------- (2)

VR =AR-270° or VR=AR9-3009 ------- (3)

V average =% (VL +VR) ------- (4) dg3 gand) 4591 3
©="%(AL+360°-AR)------- (5) Agiamdl 444130

For Checking ({)=90"°-V

Index Error = I.LE =% (360° - (AL + AR)) - - - - - (6) (ialgdl) J¥iuy) Uad

YV YOV o) 2 [ Aaleall acd [ Quagall — ) agaall [ ) 3 gana SIS daaa Gudigall apal) 2ls)

B i i i i i g
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Ex.1: -

AL =83°23"12", Ar=276° 36" 24", find (V.,(, & |.E.).

Sol.: -

VL =90°- AL =90-83°23" 12" =+ 6° 36’ 48" elevation angle.

VR = Ar—270°=276°36"24" - 270° =+ 6° 36' 24 " elevation angle.
V=% (VL+VRr)=+6°36"36" elevationangle gl dsl)

(©) =% (AL—AR) = 4((360°+83°23'12"") - 276°36'24"") = 83° 23" 24"
Index error =% (360° — (AL + Ar)) =+24"/2 =+ 12"

Ex. 2: -
Find (V., {, & I.E.) from the following table.
Sol.: -
St. | To | Face |V.Reading |Correction Corrected V. readin
M N L| 87°50" 30" - 15" 87° 50" 15" 2° 09' 45"
R | 272°10' 00" - 15" 272° 09 45" 2° 09’ 45"
Index error = %2 (360° — (AL + Ar)) = 360 — 360° 00’ =-30"/2=15"

(©) =% (AL — Ar) = % ((87° 50" 15" + 360) \272009"45")
(C) = 87° 50" 15"
V. = (90 - (§)) =+ 2° 09'45” Check.

(For word &Back word Direction) Al g ala¥) (Gl ail) slail) 5 - 2
- e (81 e Al dagal) 8 Jad S
s :(For word Direction) <l¥) Gl adyi — 1
s :(Back word Direction) (Al Gl s - 2
1800 LAl ala¥) Gl jad¥) = LAY A1) il ay)

LAl iy ale i) Gl
AAl gl aie ulBall i

-_—

BB=F.B+180°-------- (8)

e dudia (g pilal) Gl ady) Ayl (s ‘,Au:\z\ (AB) il jadl J gi Lasie s
i die dulBa g ilal) il ) Ay gl ) eSS alaY) (AB) il padl Jsii Lasie ®
- 1Al S BaY (AB) il LAY Ch) adY) siiay s g

(F.Bap) wrabal il jadl

(B.Bap) Bl Caljad

AR slaiY) g el sladY) ABle (5) Jeddl

YA YOOV — ) o) [ Aabeall and [ Juagall — Al agaall [ AUl 3gana (lue dana Gudigal) (aal) dae)
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(Methods of finding directions of lines) gwf\zs Glalad) May (G0 6 - 2 e
Back Bearing Method: (AR slaty) 45, jha

g3y claladl Ma ;) 4dS (6) Jsl
Calculate the back bearing of the line (AB) as follow: -
B.B as = F.B ag+ 180° = 70° +180° = 250° 00’
Set this bearing on the HZ. Circle by releasing th¢” upper plate
screw and rotating the upper plate until the circle reads (250°)
a- Release the lower plate screw and direct the tel@Sc@pe to station A, on
face left , Bisect the station & tighten the he (250°) graduation
in there by pointing , the station (A) thawis opitsicorrect bearing .
The_zero graduation is there for pobg along the north meridian
d.

and the instrument is correctly oriente
b- Release the upper plate, sight statio
read the circle. The reading sh
this is the bearing of the line
c- Transport the instrument
, with the circle readi
00’ 00") + 180° = (3410°)
d- Operation ( ab S repeated by sighting (D) & the circle
reading (4 00") is the bearing of line (CD) & So on the other
stationsg, it s transport the instrument to station (D) , set _up

, tighten the upper clamp &
in the figure is (130° 00’ 00") &

station (C) , set up and bisect station B
e back bearing of line (BC) namely (130°

and tion C , with the circle reading the back bearing of line
(CDhy y (40°00'00"") + 180° = (220°) .
L@\Jﬂ.‘ 0 Y‘uaﬁ.)\g“\-)@ﬂ\.) c:\A.Jd cdﬂ\ (daal c4+3 (o= c\ﬂ cﬁjﬁ cé%‘})ﬁ)ﬂ
dgale 4 'ﬁcd:ﬁicdﬁicMJicJJAchMMQ}Ac(JM\%Jd)M\GM\c&md.“

- _&%ﬂgcdh:Ic)MijiM

(Direction) elal¥) 7 - 2%
The reference direction is an angle measured in clockwise from reference
direction between two lines & it may be one of the following.
AA\JA‘;:AJAS\ slal¥l g La A g A sladl (pa ds L) e AS ja olaily dlia 4y 9) 5 5A
- ;@l:d\ &b—d\
- t(Aal)) Bl al) slady)
) Aiall Jladl) bl 58 a glaa il lad (e dsbaall G jie A8 ja oladly dullall 435150 5
g yal) iagl) o) Qadldd) oladly quglhaa AT Lad

Y4 YOIV o) 2 ) [ Aaleall acd [ Quagall — ) agaall [ ) 3 gana IS daaa Gudigall apal) 2ls)
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- ;whw\ ol.ﬂuﬁn

pay o plhal) Chagl) bl g uaaliiall Jladll ¢y 3 ) guanall 4590 311 98

) = 2(Seddll) (a l) slas)

Al Jleddl bi e aghe coli b o dsludl qudie A a oladly AdlBal) 4ggll A
g pal) ciagll gl Gadlal) sladly cugtha AT LA ) (A 5 Jaghd 3ac dlilia)

= :u'ajﬁ.d\ DIA.SY\

Sda ) gihall Caagl) bl g a siall Jladd) Jad s 3 geanall Ao gl 31 sA

(Kinds of References or (North's)) Jwedd ) il 8 - 2 o

1 - True meridian or (Geographical North) : (T.N.) &3y (f)
The True or Geographical meridian passing through p Is the
line in which the Earth’s surface is intersected by p
the north & south astronomical poles and the given pet

Al U8 ¢ adals ¢ DA sadfc A1 aad) g sl
2a Adaiil) ety Ll Jadd) 2 Aiaa Adaks sic (True Meridian)dl il o) Adal) Jladll
ASIEY dba W) Bash oo aaagg i Y il slas i)y (Aadd) ¢pualadl)
A __ N
Np
Np
North Pole NP PURS TRCUPIC

SN U ) g

B idad 3

East

AT B ettt st

South Pole
& Sp
South Pole
Sp

9\%1\ 0 o A Adal) JLedd) slad) (7) JE

2 - MagWic meridian ( North ) : (M. N.) o3a (T ) 4lsa

Th ection indicated by freely floating & properly balanced

magnetic needle uninfluenced coincide with true meridian except

in certain localities & the horizontal angle between the two

direction is term the magnetic direction.

A (Sl ()ie L oz 48] giall) pa ddiaial)
(bl Jladd)

S0 gl cald cud A g Adma Al ie AS ) 3 jad) dpaudalinall 3 Y0 saaal o3 sl g8

¢ YOOV — ) o) [ Aabeall and [ Juagall — Al agaall [ AUl 3gana (lue dana Gudigal) (aal) dae)

B i i i i i g
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Oabaal) g il gal) 48 g dpdal) Joal gad) Jrdy Baa) gl Al Ll 8 92 g (nlaline
A N1 8RN JAN 5 jgalal)

3- Grid Meridian or North (North) : (G. N.) s34y (%) —
In some countries the government survey & official maps & plans
are based on one or more geographical meridian , each of which
serves as an axis of coordinate system_covering north - south strip
of country restricted in width so that the errors arising from
representing the round earth on flat map are kept with in
acceptable limits , In coordinate system defined in this way , lin
the map parallel to the central meridian defines the grid nor

(SN QL)
23l gl AadMaal) Jladd)
el Al Le Adalki b Gy

Lot Lgad ga paaly (o AT dad g Adads g AT s 3a
AL (e ddaki JS A Al g

(]
JAN) o309 (B) 42
irection may be assumed as
is usually the direction from
ell defined and permanent point or

4 — Assumed (Arbitrary) meridian (
For small surveys, any convenie

survey station either to s
to an adjoining station

Alaia 2&;33:\,.1.,
\ oA el gl g LAY Jladdl
2) aal g8 98 28 g Jladd) slad) Adj o dual ) sasay 54l olaiyl g4

L
q N ANN'
=5 ‘ B -
3 -
3 -
2 i miall g jall Janldl slasl
;»&/ ——
‘-""'--.___i .
/;\
-
F

(B 3all) ol Al aa i kel Jladdl (8) S8l

€ YOOV — ) o) [ Aabeall and [ Juagall — Al agaall [ AUl 3gana (lue dana Gudigal) (aal) dae)
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e A e S e s e

(Deflection angle between T.N&M. N) Adall g pundilizal) Jladd) O Ay a-‘J‘J Q-2
JLaddl 3 J\HﬁujS.\.\ﬁJMLﬂ.d\J‘_,A\}AJ\JM\uuwyaad\hﬁj\@
s BUAY) Ay gl 5 g punhiliiall g Audad) Jladd) ¢ 4ABMad) 4000 Adaleal) 23259 ) gl
(Q) - (DeerEtion Ang.) astiay) :t.-.‘JU =+ (Mag. Brg.) g‘-‘.—.‘hw‘ d\);i\!\ = (Geog. Brg.) gé‘)iéj\ d‘JAN‘
EJ@LA\U‘QS”U.:.\UJ\JMU(@\}AJ\)‘_,M\dw\u.u@deba.\'\dﬂ.'\hj
U‘u—"-‘ <(-) (W)LUQ LS‘ u.uSaJ\‘glﬂJu UMY‘MJ‘JU‘G'MJ('F) (BE)
L Al cadiay) gy

T.N géIJ"%M TN oiljia Jud

| riia Jad aliie Gt L
M.N M.N

8 canlaayl Tyl L sl sl
+ E ) _W

M M

T . Ta s - - 40 . I ~‘.~~ “* . P
LS 5 @ (Audal)) @\M\&M@Wﬂ‘gjb (9) Js&d

(Kinds of Bearings) <l _ai¥) g1gil 10 - 2 %
MAZ.)(W.C.B) Jalsl) g silal) olazy)

north & south direction and the

nd from north as the starting point,

1 — Azimuth or Whole Circle Beari
It is the clockwise angle betwe
line , the angle being measur
(W.C.B.) run from (0° — 360"
Ex.3: -

Az. ap=70°, AZ( }

Z. ad = 2400 y AZ. ae — 3100

N
Oﬂ

Br=N(360°-Az)w ‘ Br= N(V)
2 :En 4 sin (+) | sin(+)
& cos(-) | cos(+)

270° w oafl e E 90°
AZ, 12/ AL tan ['] tan |:+}
. 02 sin (-) sin (-)
Br-smzﬁv‘)w : Br =S(180°-Az)E cos (-) cos (1)
1&;0*' I tan (+) tan (-)

Jalsl) (5 jilall olayly ABdle g (g i g ) aidall Gl A (10) JSidl
Al quie uSay pead) B iy alad qu ¢ Adl ¢ G ¢ g8 Al
2 — Reduced Bearing (Quadrant Bearing ):(R.B)
(M 2 ) eaidal) olas¥)

£y YOOV — ) o) [ Aabeall and [ Juagall — Al agaall [ AUl 3gana (lue dana Gudigal) (aal) dae)
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Bearing measured from north or south in clockwise or anticlockwise
direction and it’s value different from (0° — 90°) .

R.Ban=N50°40"20" E

R.Ba=S30°10'"10" E

RBag=S55°15"15" W

R.B a2 = N 50°30’ 30" W

Relationship between R.B & Azimuth:

- Alia) (R.B) saidall (g sila gl g (AZ.) Jals) (5 sl ua ) alad) Cp A8Sal)

If AZ. ab = Brg. ab = 66° 30’ S~ RBa=AZ =N 66"30'E
If AZ. ac=Brg.ac=130°15" .. RBa=180-AZ.=S49°45'E
If AZ. aq = Brg. ad = 220° 00’ RBad—AZ —180° =S 40° 00
If AZ. 2e =Brg. 2=330°00" .. R.B s =360-AZ. =N 30°

(raidall) g A 2l e °l-:§‘ O ABMal) 11 - 2%
Relation ship between (R.B Reduce Bearing & Azimuth )
1 — R.B ofanyine (In First Quadrant) = (AZ. ofthes
2 - R.B ofanyline (In Second Quadrant) = (180° the“ne)
3 - R.B ofanyline (INn third Quadrant) = (AZ. e #180°).

4 - R.B ofanyline (In fourth Quadrant) = (Sg(}AZ Of the line).

01) O 23 J ¥ gl A
= (1 02) O 2 AGN gl A
(63 + 180°) ¢ 3 &IAl &b B
.= (3600 - 0) & 2 M Ml (A

N
AV o I
Br =N(360°-Az)w ‘ Br =N{Az)E

AZ.=360°-Br.

AZ =Br.
Br.1

v 270° w E 90°

Br=S(Az-180°)w

3 Br =S(180°-Az)E
AZ. =180+ Br.

AZ. =180 Br.
I % I
S

G gl gl atidiall Cil a9 lacd) slad¥) Gy ABSad) (11) JSA)
Notes: -
1 — AZ. ofanyline = 00° that is mean this line is going due to north.
(R.B = due to north), In this case Az. = 0.

EY YAV o) ) ] Aabsal) aud [ Jua gal) — (1) dgaal) [ ilhal) 3 e (IS dana udigal) (u el dlas)
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2 - AZ o any line = 90° that is mean this line is going due to east.
(R.B = due to east), In this case Az. = 180 - 0.

3 - AZ. ofanyline = 180° that is mean this line is going due to south.
(R.B = due to south), In this case Az. =180 + 0.

4 - AZ. of anyline = 270° that is mean this line is going due to west.
(R.B = due to west), In this case Az. = 360 - 6.

3 —P.l1 Azimuth (Bearing) : (P.1 AZ.) s ciaill slady
b a3 Cagiadl e gl Jladdl (e Lal (ulBall olai¥) g8 15 4ila Ciuadl) olay)

Lseal) Jad dalEiu) uh‘ga.ébwd\
Bearing measured from north or south in clockwise directio dit’s

value different from (0° to 180°).
P.l Az an= 70°N

PI AZ. ac = 1500 N

P.l Az aa=60° S

PI AZ. ae = 1300 S

(Pl Az) 13 cinalll Gl 38 o 48y b (12) Joi

4 — Forward direction (Bearifgdl- (F.B) ala¥l slay)

e 9 Al pdad cublas Aj Al ddana (pa ol g 3 palal) ol
el Jad Aalii

It is the directio frorDat' n to another respectively on stepping line.

5— Backward NENion (Bearing) : - (B.B) (Al olady)

S s LAl b o Wlida ; (il ddasal) (e olai¥) b o A olany)
Lisea bad s a3
It is the ion from noticed station to last station on stepping line.
(F.L+F.R)y=360°0r4009--------- (10)  4pagandi Ll g3l 2ua
(F.L- =180°0r2009--------- (11) A8 Ll g30 a p
N
B
N Fore brg. = 1:_-:‘.)250:
A' :-"D" T To 1 Back brg.
‘!

AB M@u\ slai¥ g g.eu‘\zs slaiN (s A8Dal) (13) LA
¢ YOOV — ) o) [ Aabeall and [ Juagall — Al agaall [ AUl 3gana (lue dana Gudigal) (aal) dae)
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(Declination (8)) <laiN dagly 12 - 2+
The angle between two meridians and it could be (%) according to it’s falling.
Al Jladilad g Adal) Jladd) bl o 8 ) geanall 4391 30 A 3(IaNY) Jrall Ayl
G ol B e B e (<) LB ) () B oS5 By Gl (a2 sa O ]
- 1oh 9 Bl jad) A LA 5 ¢ b)) ABal) Jladd) bd
A JSED B LaS Aal) e pukilial) Jladd) il Al — 1
(A JEY LS i) e ) Jladd) Gl adY) - 2
(AN JSE A LS Y G punhilinall Jledll Gl AN - 3

P Al g Uil g Aadald) Jladd) ¢ dBMal) (1

Ex.4: -
Calculate the angle in clockwise direction betwe
below & draw the figures? -
1-(45°30' & 214°24")? \ -
2- (130°36’ & 280°18")? .
3- (210°15’ & 60°30")?
0) = 168° 54’
68°54") =191° 06’

ry two Azimuths

Sol. for (1): -
The Interior angle = (214° 24' - 4
The External angle = (360° 0

Sol. for (2): -
The Interior angle = (280218’ - 130° 36’) = 149° 42’
The External angle !}60" 0'-149°42")=210° 18’
Sol. for (3): -

The Interior a =(210° 15’ - 60° 30") = 149° 45’
The Ext le = (360° 00’ - 149° 45") =210° 15’
.\
X i N
. F a A B

60 ° 30’
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a8
— 0 |. 130° 36"
4 N\

/1210°15' ) \ “214024'/
._ L 280° 18' e
sl Ly gf 31 Lkl gF . B “ﬂ/‘uﬁl‘ Laghst
@
G e
S S S
Sol, ForQ. No. 3 Sol. For Q. No. 2 Sol. ForQ. No. 1

Ex.5: -

Three ships (A, B & C) started sailing from Bombay (O) at the same

time in three directions, the speed of all the three ships was the same =

0 YOOV — ) o) [ Aabeall and [ Juagall — Al agaall [ AUl 3gana (lue dana Gudigal) (aal) dae)
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30 km/nr, their bearings were measured and found to be (N70°E, S60°E,
and S10°E) respectively, after an hour the captain of the ship (B)
determined the bearings of the other two ships with respect to his own
ship, calculate: -
1 — The distances (OA, OB, and OC)?
2 — The length of the lines (BC & BA)?
3 — The reduced bearings of (BO, BC & BA)?
Sol. :-
Velocity = (Distance / Time) , -..V=(D/T) -------- (12)
5. D=V *T =30kmmr * Lnr= 30km
.. Dis. OA = Dis. OB = Dis. OC = 30km
<0OCB =<0BC=<0OBA=<0AB =65°
Lagd QUbiBal ()l g 3 < gl Culila (B (lalia Vs daga Bacld
- 1S (AB) alall Jsh 235 (OAB) liall (b alalll s ¢y 598 aladiaaly
(AB)? = (AO)? + (BO)? — 2 *AO* BO Cos50°
(AB)2 = (30)2 + (30)2— 2 * 30 * 30 Cos50° = AB =
Uiesy (< OCB =< OBC =< OBA =< 0OA
65° = Waaid 25 3570957y, = (A

30 sla) o Jal (o il
P (ja gad () pdy gl

~.AZ.so=180-60 + 180 = 300° -
R.B.Bo =N 60° W
SAZ.sc = 3000 - 65° = 235° S R.B.sc =S55°W

= AZ.ga = 300° + 65° = 365° - 360° =45° ~R.BBea=N5°E

Jad Jay ych g i 93 9 aladiady 7 g o Ay oS )) olan) A4S 13 - 2 4
(How to find height of building or Tower by using theodolite & tape)

¢ YOOV — ) o) [ Aabeall and [ Juagall — Al agaall [ AUl 3gana (lue dana Gudigal) (aal) dae)
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SN Wiy {EN A3 Sia
LA AL
(T o Gy diagh Al )i (s gy Sl pal (S Latie
- 143 (C) b L) ) alld (A'CD) &ulial) b
- Tana=(CD/A'C)= (Y /Hzag)
L H=AB=A'C ¢l s
L Y=Htana
". DB = height of building=Y +h

Jall Al 48, o
~RLs=R.La+1=h (R.LA=100m :oligi 8
~RLp=R.La+1+Y
~.Height of Building =R.L o - R.L 8 =Y + h check

o =90 -80 =10°
JEsl i ine of sight

I=1.6,

Earth Surface djaydall o ¥

HZ. Dis. = H =350,

Ldd y i 9 x@z 9 A4y £ ) dlag) 4dis ) Al (15) Jsdd)

AN Al _ 2

(T o Bl Ciagh dpa )l g Ll Slead) Gl @55 Lasie
- 148 (E) b 49130 o8 (A'CE) &l

Hz. Dis.=H

Jad Jay yih g ¥ 93 05 7 9f oy g UG o) Adas Y Adla) (16) Jsdd)

Y YOOV — ) o) [ Aabeall and [ Juagall — Al agaall [ AUl 3gana (lue dana Gudigal) (aal) dae)
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~Tanex=(h+Y/H)

S (A'E = AB = H) ¢f éas
~Y=Htanoz—h ----- (1)
~Tanai1=(h/H) - 14 (E) o 4130 aild (A'BE) caliall

. h=Htan ay ------ (2)
- 1 A2 Gt il 29 1 gl
o Y=Htanoz - Htano:s gl ol LU gl Jia sag
Jall 40 48, ks
(R.La = 100m &} (2 i)

“RLc=R.La+1+h+Y
~RLs=R.La+1+h
~.Height of Building=Y =R.Lc-R.L s

AN DAl — 3
(cﬂu“uhﬁ\)uéei\cswwuh‘ Al il eSS Ladie
~Tanw=(CE/AE)=(h/H) -8 (E)gihsl i il (A'CE) diall
'.(AE AB = H) ¢f &ua
~h=Htanay ------ (1)
~Tanax=(BE/A'E) = ((Y+h)/H),

8(E) gﬁ 3\7.:9\53\ aid (A'BE) dulially
B =H) ¥
” ﬂggﬁ]\‘\g\(}#-‘u‘dﬁ
gl o LU e ) Jiay s g
Jal At 4y ¢
(R.La = 100m & pa i)

. (Y+h)=Htan az ---- (2
.. Y=H tano2- H tana

S RLc=
~RLs=R.LA+1-h-Y
y -R.Ls

L Lelis|

AB =Hz. Dis. =H

Jadd oy 5 g ¥ 93 iy 7 e ol Ay D) ) 4 3 Ay (17) Js

Jud Jay yi g ¥ 93 95 aladidls W) Jgna sl (S ¥ 7 o of Al PG ) o) A8 14 - 2
- 1Aul aad sLia) a g pal) J&) g-°'
s Tan a2 — (CE/A.E) = (Y/ H) - :4,.\5 (E) géaﬁj‘ﬂ\ ‘,‘_“@ (AICE) AW SL.I
(A'EZABZH)JUL\,’A

¢A YOOV — ) o) [ Aabeall and [ Juagall — Al agaall [ AUl 3gana (lue dana Gudigal) (aal) dae)
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S Y=Htanay, ------ Q)
s Tan a1 =(CE/D'E) = (Y / (H - 15)) - :4 (E) .2 49/ 30 aild (D'CE) ulially
- Y =(H -15) tano.= H tana; — 15 tan ag ------ (2)

ARAN R KARNXKIAN

TRIRS

15, el A8Lcal

ksahij\zyye\muuwyﬂusmyc\ LU ) ala) 488 (18) Jsdd)

Uslaall (B Wpuagai o Cjlead) G 488 Aol (H) 25 Gl Y ) oailalaal) Jay
Lg.d\d\gmﬁ\mmu_d\mhd\\g\cﬂ\ MJN@J(Y).\M(Y)J\( )

Jall A3 A8, Jl
(R.La= 100m &f )

“RLo=R.La+ 111
~“RLs=R.Lp+12-

~RLc= R.Ls+hy Y

. Height of B{ilding =Y+h=R.Lc-R.Lg------ (3)

EX.6: -
Find the Ia }ght @gfthe tower from the following data & figure?
R.LA Om, Hz.Dis.ag = 15m , FD = 0.9421, ?

St.|To || V. Angle
A |C ]1.600 +25°=q
B |C |1700 +29°=0

~Tana=(CF/A'F)=(H/AD) - :48 (F) .2 453l aild (A'CF) Cliall 8
.. (A'F=AB+BD = AD = HZ. Dis) ¢f <
~H=ADtana=(BD +15)tana ------ (1)
- 148 (F) o 493l ol (B'CF) il
.. Tan@=(CF/B'F)=(H/BD)
.. H=BD tan 0 - (2) b ) A Y Mol iy g2y
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.. (15+ BD) tan a.=BD tan 0
6.9946149 + 0.46630766 BD = 0.55430905 BD
. BD = (6.9946149 / 0.08800145) = Total Hz. Dis. = 79.483m (¥) ® Was
. H=BD tan 0 =79.483 tan 29° = 44.058,
. TOWer height = H + FD or H.1 = 44.058m + 0.9421n= 45.000

A S

rd
Al s B

Total He. Dis.

4l U sl 0Sas Y 621 (CD) sl g am}@{,a'w (19) s

Ld oy yid g Y g9 g afAAS

. . \ . )
188 Loy g ¥ 9 oy agel) J g o) (S W Gglan o) caada ol Al ok ) A€ 15 - 2 o

£ Base Line fasE ba

bl 32018 adS Aalite 4By (CD) alall Jgha sl — 1
(Sl 38T pa ) ) S5 Bany g Aalita 4By 4 ¢ 3 ¢ 2 ¢« 1) Wl g3l (e JS (i 2

5<6=180°-(<1+<2+<3) - : 4 (ACD) &liall b3
..<5=180°- (<2+<3+<4) - : 42 (BCD) &liall & -4

AU G gaad) Aalaa aladialy (AD) 5 (AC) aliall Jsh 4 3ai (ACD) uliall 8- 5
= (AC/Sin<3)=(CD/Sin<6)
- (AD/Sin (<1+<2))=(CD/Sin<6)
oL YOOV — ) o) [ Aabeall and [ Juagall — Al agaall [ AUl 3gana (lue dana Gudigal) (aal) dae)

B i i i i i g
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1 SIS G gaad) Aalas aladily (BC) 5 (BD) alall Jshs 4 a2 (BCD) utiial) 2 - 6
-, (BD/Sin<2)=(CD/Sin<5)
. (BC/Sin(<3+<4))=(CD/Sin<5)
Qg Aalea aladiuly 4 glea (1) 49155 (AC, BC) Clalia 4 (ABC) il & — 7
- 1 AU (AB) (Gistead! o ALl J gha) J ggaall alidall J gha alag) adaieas alail
. (AB)2= (AC)2 + (BC)2—-2 X (AC) X (BC) Cos < 1
o Ailaa aladialy da gl (4) 435105 (AD, BD) (el 4 (DBA) &lial - 8
(sl IS (AB) (Cstea) o AU J gk Jggaall adidall J gk o) gadatiead alatl
. (AB)2= (AD)2 + (BD)? -2 X (AD) X (BD) Cos < 4
Ol B (AB) e (g3l ¢
1852m = (1 Nav. Mile) g 3 1 « 1 mile = 1609.344n

(Lot Llia) & pad) dabocal) 3 5¢aY) Jaiag 5 plaa 3 g B ¥ £ audd)
(2°C = 6" 4y) sl g (s gial) AUBIIL (g s gaud) (T1) g2 L3V 85I BLAST - 3

v v
88 { 319 W E 27 06
134 - 112 27 12
i sl

™~ 4

(2°°) 483 31 S (5 giall a2
Hz. circle Reading (13 ?
gy sl (T1) £ 68 G

") 483 s Al (el e‘.ﬁﬂ\
: g) & V. circle Reading (87(1 27'09")
91l (Bl all) Slgar 429l 3610 (1) Jsad)

(0.00029 = 1" 4582) (isiuall g (g gial) aUIL (6 s gual) (T5) g o3 Bs) R4S D - 30

[ I

L1 [ | f [ : I | [ 1
105 106 105 106
[ ’i\\\“!-i“ll"ﬁ«"-’;f/‘ L&“\f\nllrf‘:”&a;J

- V. C.R. or H.C.R. (105 .8224 grad)
(6 3al) AU (6 o seal) (T2) £.53 (¥ 555l )53l Slgans Bl AN dlladh (2) JSal

| | |
| I |

93 o4

e A4

k=] <1 3 2 1 o
2740 250
...... Foonflng
WVertical Angle = V. = 9.:?12/44//
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a6 95
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O 10 20 30 40 50 ED
=36 oEs
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(ieal) AU (17 ABa) (5 youy guad) (T 1) Sl Wlo 3V 8518 (4 \

T T T L A NP . e | T
C W0 2030 a4 SO 60 A0 80 90 WO

O W X0 X0 a0 SO &> FO 80 90 OO
I Lo e et ek [ T ST T

192 191 R

V.C. R =87.2609 s H2:C.R 3 191.9609 (5 siall aUailly 4881 g Ay )1 3 yilall ) 3
s sial) ;ﬁ\%n (¥ 93 5:800) 31 9 3al) Sl Wl gh 821 B (5) Jel
AB8Y) L) g5l (i (k3 - 3

U SN ol ghadl) o) o) (e 308 Alma Al A Ll g5 Bae o) 4880 4y 9) 5 bl
(Centering & 4 gl g caluatl) 28135 5 CA1AYY wua ) i )l Adaaa (598 Jlgad) cuali— ]
i) 0883 Of (81 s W dua s (1) (ilaaYY) A 61 (568 il gail) audad — 2
4{ﬁu¢w4ﬂﬂﬁuﬁﬁﬂdﬁ
'ﬂ&ubﬂyﬁﬁ4ibAMLyhﬂLpduﬂude¢£u4hmdhdMAﬁ 3
dpJ&Mﬂ}&c%khMAﬂﬁMﬂ uﬂjbhﬂﬂﬂuﬂ{pﬂﬂ&ﬂéﬁA&q). -4
42 ) al )l ey US\oy‘ﬁ\&uaﬂgm\j\wgaadpuh\g(]ﬁoo)g-ﬁ‘i\wju
AR BadG Ui g Gilad) et alial) (L) A & e AN Jaad g (sulsia
((180°) ) Lliaa Ly 5 cpaliial) puda gl (B Lguudi (A psliall pda gl (3 gule Uibaa
Al ) g3 dad milical g (o) s gial) 33U 5
(oul 98 238 Jaa gla 98 L) g 3 Al dagil) g (pul 9Bl L) g3 Glany i B 6
Aaddiioiad) 5 3gaY) £ sil g dua ) A8 las CAlids o A88Y) L 930 Guldl (3 ph Bas dllia g
- 1o LaS Luaulll ¢Sy g granal) Jany Al (e 21 (a adl Tati g Aalial) cilyilsayl g
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AR G4 49 (Gauss Schreiber) (Repetition Method) S 4yl — Y f
, .(Direction Method) calady) &8 )k — Ll
Laladin) Y1 a5 (Single Angle Method) b3l 2 jdial) sa ) 48y kB

.kl g sl 25 (Closing of Horizon) ) 31 45k — Ll
.(The Arches Method) ¢+ 83 i cile gaaal) 48k — Luald

LeR i e Re{:ﬁs;\ce
p A
Left & Right i A
o B
1L
0 B
c
o
D -
(4) 48,80 (3) Az i (2) 4, ) (1) 3
(Y (31 5 Akal) dua ) g ol g ) Sl Caadl) (1 ‘333\ La) ok (6) Jsdd

s uad 9 (88 bl Y 93 98l Slga Jasdn g pand 4884 - 3

- slad (il phay Ay

: gaadl) 48, b (Line of Collimadtion) J&il Jbad Jaukal J6Y) 48, )

AL o die gl Ao gl qualy— 1

M 08t Cuan (A) 4Bl G iy - 2
¥ 5 0l Slg )

i (el o) o) daliiualy g Jlgad) (e AN dAgad) 8 — 3
el gL LS Lge L ghy Ade"(A) Akl 228 Jlgad) (o al Al (B) Adaki 8 4,88

(F.L) sy (A) sl A dmd ) 8 ) paud oy JUaiall aglal) plagll o 4
(C) OSily 8 lacsall 35 B Jawig 185

23 (F.R) tags Jaial) qully g sl ) gaal) Jga LAl j9 - 5
1S M8 ¢ (D) oSl g 3 ansal) 351 B Jauadi g (A) A8 ) Aol )
(Jpaad ) ling Sleadld V1 g dasaa ABal) (U (Gl gua g

5 he g Jlgally o

:aadll 44y )k (Line of Collimation) il Jad Jasdal ; 45U 44, )l
4 ) A8 Jauar of ddaia 2l o gl qualy— 1
518710 o5 cingd) (1) Loma) 1 5l 330 o (F L) Uaiall alal) qudaghl (3 2
el AN Jad g A588Y) 5 il
Be) B 10 &l chagh) L) Al S B ) aud day g (F.R) goash) ) JUaial) Gty — 3
e Al Jauud g 488N 5 5l
Wadl) jlala comad QIS 04y Al 1) g dasaua A83MallE 1800 = (s A G (38N (S 13
Al e Slgad) Uad Gl 488 puida g AU JUal) g (Uaddl) &lld e Slgad) Jany &5
EX. :-

The following data we measured to check the line of collimation Make
adjustment to get the correct resulit.
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Sol.: -

St. To Face | Hz. C. ;Error Correction Corrected
daaal) | Ciagd) | aall Reading Uadld) eaall) angles Aaaiaall
A B L 48°15'53"" 48°15'53"" - 00°01' 03" 48°14'50""

R 228°13'47" 48°13'47" +00°01' 03" | 228°14'50"
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) By
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- d.m’.d\ 434, )l
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A o oy A
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b O (AU Call) (g ghos Lag 4 55Y)
a bas Alld Gl 13) Jaandl) g (andll slay — 3
Al e Addfal) 4y 38 pal) Ay ilal) A 8AY) st g (and
- sgaadl) 48, )k
mu‘_nﬂu_um L) el A88Y) 5 ilal) Ael8d i guily Slead) s st
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35th343§).«1\ oy\ﬁ\mg&@ym\@uﬂ\usy
(Jpaal ) liagh 4,38 sal) 300 oo A
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IS oladly deladl & a3 (Adjusti

LY Ciaiiag Ao 88 Jay (o) 48

SR I G Jaw g A8l 4G ¢
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i gal) Ao 88 Janli o § shacaall ) A gl aly g JULl) by 7
(2700°) Al ) 3_slal 3o B Jugd
(D) oSl (b st 488Y) 3 o) 35 B

2id g a2, ¢ Las (b
Haisa O JS dad (Adjusting screw) sdisal) Sl Qg Aol gy — 2

Mgl g b B0V pdigal) Aol O 1N
Mgl g ) A8l pla ) Al (AjUSEING serem) Pisal) Ao W8 Joaat of Jasas gl - 3
Mﬁjh@Ji@}ﬁJﬂéﬁdﬁ ) 1) Saanil) g asdl) il ghad ad 4

REATYEGH P Ve ‘ﬁs‘x\ 5 A Bl 2k o) ) <l pa Bac Al
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.(Precise and Accurate) il ¢ 4w By pand) Lpdary (e 4 B cilithal) - 3
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D7

2 Accurate but not Precise 4 Not Accutate and Not Precise

83 gua pal) cililull (Accuracy) G4l s (Precise) 4341 o (341 (8) Jsill

. — .
(Digital Theodolite) (<8} <N 535811 7 - 3¢
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dasall & guunall cldjany) zil a6 4 — 8 o
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LQJA‘ 3_pa Jadil) J?M ui\ &JAJSS :(Prev. )[d.al.ud\] J‘[&J&J] el =
Sl g jdl) AL il :(RESID)[39AY] S — *
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) ALl dn g jaall giliil) o (38 90 1(OK) [dﬁ\y]yj\_ ¢
shage dliaa
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Sl Ol

A Jlmal) il adY) ddld ya e 58 o

el BE 592 33 STATION STANDARD-DEVITION
200 T () -
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Std.Dev.NO : Mot 0,013
Std.Dev.HO @ mo i 0.000
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S(Adla) B ualidl) (el (a ad e o[ Gileadl] Sal) —
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(¢ -)m&y\@matmuj wt.mm\ﬁy\ ua;..cuu [ubu\ agll v

Al na
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V (I-1I) > 0.9 deg. Measure point
again!
A8 2 22 g Y Al Lal 2B gall el ABIS Sl ) A3 Y | Morre points or distances required!
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- 3 e glaal) JA)
s il glaall JWA) Ay
1) sLadY) Jady daldl)
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Al ) e FRT T
hilae] Aail (8 il £1A) Ak OY dliy ga o) Bl ¢ Save via RS232!
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A glatia lilucay () g8 Jaaudi-
3 ) LA hagiie (ugd bbui g
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38818 gl 5 aall A, Lile Cmay Ladic A
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St. B.S Left |C.L ht | F.S H.I R.L R.L R.L
Point | Poin Left C.L Right
B.M 1.045 | N, | - o 51.045 | ----- 50.000 | -----
0+ 00 1390:\1.400 1.290 49.655 | 49.645 49.755
0+50 1. 1.150 | 1.180 49.875 | 49.895 49.865
1+ 00 0.975 | 0.985 50.080 | 50.070 50.060
1+50 | & 270 | 0.950 | 1.250 49.775 | 50.095 49.795
2+ 00 585 1.225 | 0.885 50.460 | 49.820 50.160
2+50 0.695 | 2.300 |0.785 50.350 | 48.745 50.260
3+00 |,0. 2.335 49.012 48.710
3+50 ‘s 2.350 46.662
4+ 00 2.561 46.451
> 1.347 | > 10.350 | > 4.896 > 440.093
-t B daddical) (il g8l 4 _ 23«
HI=BM+B.S - (18)
R.L=H.I-(L.S)or (F.S) --------- (19)
Checking (1) :
Z B.S - Z F.S = R.L of Last point - R.L ofFirst point ~======-- (20)

1.347 - 4.896 = 46.451 —50.000 = - 3.549y = - 3.549 Check
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Checking (2) (a8ail): -

ZR.L except first point ={Z(H.I*NO.(I.F.S+F.S)} - Z (I.F.S + F.S) ---- (21)
. 440.093 = {(51.045 *7) + (49.012*2)} — (10.350 +4.896)
. 440.093 = {357.315 + 98.024} — 15.246
. 440.093 = 455.339 — 15.246 = 440.093 Check

(How to drew the Longitudinal section) s skl adaall aw, 4855 - 234
- :hl8a 3 gua yal) A ghall adalall) gility aldd) J gaad) oL
Station | Ground Level | Remarks <Uasall g cia gl

0+00 |[35.0 Sia gl jlewe ol

0+25 42.0 Sl A A gl @B lually
0+50 48.0 il 8 ) o adass

0+75 41.0 (bl o) il ol gl 3 gas
1+25 38.0 Sl Al Al Ll

1+50 35.0 GloaY) sl Jlusall 3 ]

1+75 | 36.0 Al il B

2+00 [38.5 Shal) b Al
2425 420 Gl e AT
Sia (1:2500) esbia pusy by sl Cillaaal) Jalki yaaty o gh -
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Ex. 1:-
Find the (Es , Ns , Zg) from the following data which were measured by
(EDM) instrument from station A (1000, 2000, 100) , Ia=1.6 m,

AZ ga=30°17'13" ,V.C.R =271°11" 19" ,S.D=1050 m ,hr=2.6 m ?
Sol.: -

AZ.ng = AZ Ba + 180° = 30°17'13" + 180° = 210°17°'13"

Hz. Dis. ae = S.D *sin vcr ------ (22)

Hz. Dis. s = 1050 * Sin 271°11" 19" = 1049.774

AL.ag = S.D * c0S. vcRr ----- (23)

AL.as = 1050 * Cos. 271°11" 19" = - 21.781m

AE = Dep. as = HZ. pis. ag *Sin Az, ----- (24)

AE =1049.774*Sin 210°17'13"" = - 529.433n

AN = Lat. g = HZ. pis. A *C0S az. ----- (25)

AN =1049.774*Cos. 210°17'13" = - 906.491n

Eg = Ea + AE - (26) .

Eg = 1000 + (- 529.433m) = 470.567 m. =

Ng = Na + AN ----- (27) \>
Ng = 2000 + (- 906.491m) = 1093.509

Zg =Za+ hi-AL.ag- hr ----- (28)
Zg=(100+1.6-21.781m—2.6
OrZg=2Za+AL =100+ (-2

Quall & gty £3LaY) dtﬁe

219 m.
m—1m) = 77.219 m Check.

Cildaaall Zuaual aa duli Aed Ll g3l (ubB 6 — 23
| cilfilaay) Glua g aladll g g

inates of stations (B, C) for the triangulation
networksho elow? If A (4550, 3350), AZ.ag = 75° 15", AB = 4561,
results?

=Y. Théoxy Angles = 180° (N — 2) ----- (29)
Angles = 180°(3 — 2) =180°00'00""

Z Measured Angles =< A +<B + <C=180°00'00" check.
= AZ.ag =75°15'00""+<A=AZ.Ac=92°58"'56""+180°=AZ.ca= 272°58'56""
S AZ.ca=272°58'56""+<C=AZ.ce=398°56'56""- 360°=38°56"56"
- AZ.ce38°56'56"+180° =AZ.sc 218°56'56"" +<B=AZ.sa=255°15'00""
- AZ.sa255°15'00" - 180° = AZ.as = 75°15'00"" check.
(AB/sin<C)=(BC/sin<A)
- BC = (4561m * sin 17°43'56"") / sin 125°58'00"" = 1716.344n
(AB /sin <C) = (AC /sin <B)
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= AC = (4561m * sin 36°18'04"") / sin 125°58'00"" = 3336.275m

75°15'00"

17° 43" 56"

125° 58' 00"

- Xg = Xa+ AX =4550 + 4561 m * sin 75°15'00"" = 8960.6
S YB=Ya+AY =3350 + 4561m * Cos 75°15'00™ = 4511.239
s Xe=Xa+AX =4550 + 3336.275m * sin 92°58" 7881.757m
S Yec=Ya+AY =3350 +3336.275m * Cos 9 '=3176.427m
= Xe =Xg+AX= 8960.696+1716.344*Sin 21 6™=7881.756m Check.
s Yce=YetAY= 4511.239+1716.344*Cos 218°56'56 "= 3176.426m Check.

- a3l
Fabially Adasi pall culifial) AB1S Ja 128a
V) Fiag Suay il JS Ll g5 (38 59 s
L ASadd) (A clilial) JS gy cbfilaa) ilua

g.d.s'a\gi Lﬁ\gb&gﬁﬁm#‘ﬂb&m
Al a3 LglS £ 3L J) gl b Aty A5 (9
AsalaY)

Ex.2: -
Compute Coordinates of s
shown below. If AB is

N\

N
A

ons (B, C, D) for the combined network
CD is R.L.? Then check the results?

R.L

A (5000, 6000)

55°20' 06"

B.L = 25001

Sol.: -
_;&M@W\QHMAM(ABC)AJAAJA\&M\QUJM
. (BC)? = (AC)? + (AB)?> - 2* (AC) * (AB) * Cos < A ----- (30)
VYo YOI ) o) [ dabeal) pud [ Juagall — AR agaall [ AUl 3 gana GIae dana (udigall (el dlas)

B i i i i i g

SH2 -0 <k ~0k- —H - 4~~~k Xk i K =1 -0k Xk Kk b K K =i R Kk k- Kk 1 K -~k Xk Kk i —H 1 = X Kk k- i K —H 0k ki Kk e i K =X~ X Kk Xk —HE X < X Kk Kk i K —H X -k Kk Kk K K~ X K R K e e X K 15K



%%%%%%%%=K>(='=X}(='=K>!='=XX='=K>!='=XX='=K>!='=XX='=K>!='=X}(='=K>!='=X}(='%%%%40%'%%'40%'4%'=§0(='4%'=§0(='40%'=§0(='40%'%0(='40%'%0(='40%'%0(='40%'%#%%%%=§0(='40%'=§0(='40%'=§0(='40%'=§0(='40%'%#%%%%%%%%%%%%%%%%%%%%%%

e e o i LAl e e e e e i i o e e e A e e e e e

. (3000)? = (3500)%+ (2500)?- 2 * (3500) * (2500) * Cos <A
S <A=57°07"18"
.~.By using Sine Formula for the triangle (ABC): -
- (AB/Sin<ACB) =(BC/Sin<A) ------ (31)
.. (2500 / Sin < ACB) = (3000 / Sin 57° 07" 18")
- <ACB =44°24'55"
.~.By using Sine Formula for the triangle (ABC): -
- (AC/Sin<ABC)=(BC/Sin<A)
. (3500 / Sin < ABC) = (3000 / Sin 57° 07’ 18")
- <ABC=178°27'47"
.-.For Checking (<A + <ABC + <ACB) = 180° Check
- 1sh LS (BCD) 2y sall &lial) Ll g5 (380
.Y Theory Angles = 180°(N — 2) = 180°(3 — 2) =180°00'0
=), Measured Angles=<B+<C+<D=179°59'57"
.. Error =) Measured Angles - ' Theory Angles£--# (32)
". Error =-00° 00" 03"

- T.C=-Error ----- (33) \  y
~T.C=+00°00"03" 'H?
\
Measured Angle CorrectiongCorrected Angle
<B=55°20"06" +1" 55°20' 07"
<C=283°50'56" 83°50' 57"
<D =40°48' 55" 40° 48' 56"
S =179°59' 57" S =180° 00’ 00" check

el

- b BCD) &biall ¢ (CD , DB) Jgb qund
.~.By using Sine ula for the triangle (BCD): -
. (BC/ SIMg (CD/Sin <CBD)

40° 48' 56") = (CD / Sin 55° 20’ 07"") .. CD = 3775.068m
s ine Formula for the triangle (BCD): -

. (BC /[Sin <D) = (BD / Sin <BCD)

. (3000 #Sin <40° 48’ 56"") = (BD / Sin 83° 50’ 57"") .. BD = 4563.358m
. AZa8 = AZ.ac + Corrected <A

= AZ.As =70°30'00" +57° 07'18" = 127°37'18"

S AZ.ea= AZ.ag + 180° = 127°37'18" + 180° = 307°37'18™

S AZ.sc =AZ.gat+ <ABC = 307°37'18" + 78°27'47"

~.AZ.sc =386°05'05"- 360° = 26°05'05"

~.AZ.sc =307°37'18" + 78°27'47" = 386°05'05" - 360° = 26°05'05"
~.AZ.gp = AZ.sc + <CBD =26° 05’ 05" + 55°20' 07" = 81°25'12"

S AZps=AZpep+ 180°=81°25"12"+180° = 261° 25" 12"

S AZ.pc = AZ.pg + <BDC =261°25"12""+ 40° 48’ 56" = 302°14'08"
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S AZ.co=AZ.pc+180°=302°14' 08" - 180° = 122° 14’ 08"

S AZ.cs=AZ.co+<DCB=122°14'08" + 83° 50’ 57" =206° 05’ 05"
~AZ.sc = AZ.cs - 180° =26° 05’ 05" Check

SAZca=AZ.cs + <ACB =206° 05’ 05" + 44° 24’ 55" =250° 30" 00"
S AZac=AZ.ca-180°=250°30'00"-180°=70° 30’ 00" Check

- X = Xa+ AX =5000 + 2500m * Sin 127°37'18" = 6980.147m

S YeB=Ya+AY =6000 + 2500, * Cos 127°37'18"" = 4473.888m

- Xe = Xa+AX =5000 + 3500m * Sin 70°3000"" = 8299.245n,

S Yc=Ya+ AY =6000 + 3500m * Cos 70°30'00" = 7168.324m

s Xe = Xg + AX =6980.147+3000 * Sin 26°05'05" = 8299.246m chec
S Yc=Ys+AY =4473.888+3000 * Cos 26°05'05" = 7168.323
~. Xp = Xg + AX = 6980.147+4563.358 * Sin 81°25'12" =114
2 Yp=Ys+AY =4473.888+4563.358 * Cos 81°25'12" =5154.696m
oo Xp=Xc+AX = 8299.245+3775.068 * Sin 122°14'08" = 11492.433n
= Yp =Yct+AY = 7168.324+3775.068 * Cos 122°14 =5154.697m

AN
V
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Sl A JI AN g (Mad) Jaral) ) nl s gua 3 g BN Y £ £ ogad)
Al e Sh 7 ¥ L)) Gila g a8 gy Adalgilal) Adasal) Slga cilaladiid 1 - 24
(Applications of T.S) skl z/nl aa dlalsiall Uaaal) 3 jgal aladiul i ) ga

i, .~ Setting the Azimuth : Jal<!) I LA Juax

The Coordinate azimuth of back sight could
be set automatically by using the coordinate
of the instrument station and back sight .

Ahaall oy slaTy) Jraal
gl dlasag At

AN

REM. = Remote Height

Joagl dsma Gty gl samdl il Uiy

in order to measure the height of apoint
which we can't put the prism , we can put
the prism on the vertical line , then we
measure the height of this point by

collimating the target point .

LSl Lgale (pSlall g i ¥ AL UL (bl
AL o (AL Al ISy utlal) i o gt
S0 8 g1 (ol Lyl ) At sl
Lol i aa Chagtl AR ) Al A ally gl

v ction to the center (Eccentricity) Sl (A J) 54N 2 - 24 &
381 5 (O (A8 sall) A ) Anaall Lo i g8 o)) adains ¥ L) (2 & guda gl 130 5 S8 ()
Y Jia (Badaa cilaa] gl Jalis) 4 pgaal) cildaaad) ) Ll g 300 5 ) slaWIS Lgia clual il

Bl diia gl pala 5 la ) £l S @ s IS0 (o LSS el ol Ay )1 Anaal) oY el
(X") Jia Baslusa gl 4y 9l ddiaa Jeo ) Lali ellMl Lgde g qual Jaatie Jy sy dusyis
4y 5l Adaaal) o S (35) Jskads ¥ S W )aka dblasa (X) 4938 pall daaal) (o 22
AL JSAN 8 LaS 4 gllaal) ALY JalALY i Calaa ¥l ) J) k¥l g LAY ua y3 a0k g
9 (X) (Ada¥) Lyl Lnaal) ) 53 galal) sl W) 4818 288 3585 of a3 o e g
: @m\ Adalaal)
C"=(e* Sina)/ (S * Sin1") - (34)
Where: C"= correction in second to a direction . slaid i sl sl
e = Eccentric distance < 30m 4353l 5 435S yall dasal) (s 43 38 sal) d8Lusall
o = Clockwise angle measured at (X') from accessible sta. to control sta.
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Ao glhaal) Caagl) ddads g 4y oIl duia Y 5 jasd) ddasa (s ALl G jBe oladly 4 g) 31
S = Hz. Dis. Between accessible station to control station.

Vg
>/

A /

Measured Dis.

) A JIFAY) £ gl ga Jad

(X) 428 all ddaaal) 2aai - 1

19 (€) 4 sl ddlacal) aai - 2
) 90 5 agililusa an ) g

o 5 5 (01, 02) SlaladY) aad - 3

Sau il (Cr, Co") clagauail) aaai- 4
Aaga agdl L) aa Aalall

BacLucal) daaall (e Ay LAY £ 3L ) Aati ) Adasal) sie 4 3) giall Jo ghadd) s i - 5
SBUEN Weal) (g 012) SRSl 83 gua sal) AN BRI f cillaanall 1)

QAL OO Ameihl) Anaall ) 12 9 (Cr", Co'") clavaat) Jili- 6

Cillaaal) ol i) o (AZ. v « AZ. XY)@JLguahw\uumme.é& 7
ALy Jag (X) A ) daadl 5 (Y, M) 82 g all

, M) (Baga pall cilaaall Sl a8 e AL clilnal adaai_8
.(Sin & Cos) abaill g i gaal) dslany (X)

LX) gl g Bas Ll
Gl ga g Al cildaa g g1 (Y, M) Jie 3350 sallan

(X ) (G5l Baclucal) ddaaal) sic A A..EM K|

E
LE
%
&
L
&
Lo
A3

- 1A JSA BaY gaudall Jl
o clagaiail) 48 pa qigthally Wls (6, 01, 02, St Sp) (r JS bl o
- (XY, XM) 5 (AZ. xm « AZ. xv) Baguajall Cilaal) sy Jf ghal)

1" =(e * Sin a1) / (S1 * Sin 1")  4alall daleall (1a
: C2" = (e * Sin a2) / (S2 * Sin 1"")  Aalall Adalaal) e
SAZ xy =01+ C"
SAZ xm=az - G
" (XY)?=(e)’+(S1)*-2*e*S1 Cos <1
" (XM)2=(e)? + (S2)? =2 * e * S, Cos < (360° - a)
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Ex. 1:-
Reduce the measurements of directions to the true station (S) which
were made at on eccentric station (S')? Then find length of (SA, SB)?

Distances Directions

SS'=22.807m SS'= 00°00' 00"
S'A=5635.62n | S'A=341°56'08"
S'B =4870.65m S'B =123°18'58"

Sol. :-

. <3=360°-341°56'08" = 18° 03'52"
SCi"=<1=(e*Sinar)/(S1*Sin1") daladl Lataal) 3y

-.C1"" = (22.807m * Sin 341° 56'08") / (5635.62m * Sin 1'")

-.C1" = - 258.8418386"" / 3600 = 00° 04" 18.84"" = 00° 04" %9

5o G =<2=(e* Sinaz) / (S2* Sin 1") Aalall Usleall 349

-.C2" = (22.807m * Sin 123° 18'58") / (4870.65m * Sin 4'")

-.C2"" = 807.1092458" / 3600 = 00° 13" 27.11"" = L7

SAZ sa=ar+<1=a1+ Ci'" = 341°56"08% ¥ 9" = 342°00'27"
LAZ sg=a2-<2=0z-Cp" =123°18'58)" 3'27" = 123°05'31""
;. <4=180°-<3=180°-18°03'52" = 161° 36" 08"

. <5=180°- a,=180° - 123°18'58" = 56 2"

P

870650 ay=341° 56708

et pranicall ALl a1
\ 4
\ S
223 (SS'B) (SS'A) ¢iliall 2 (Cos) Aalea aladinly ¢ Jlugl) oladly sa gasall awi )
- o NS B ) guana 4591 59 Canlia da slaay (SA | SB) Cndeal) (e JS Jsha
5. (SA)Z=(e)?+ (S'A)2-2*e*S'ACos< 4
. (SA)? = (22.807)2 + (5635.62)2 — 2 *22.807 *5635.62 C0s161°56'08"" = 5657.307m

~(SB)2=(e)2+ (S'B)2—2* e * S'B Cos < 5
. (SB)? = (22.807)? + (4870.65)? — 2*22.807*4870.65 Cos < 56°41'02"" = 4858.160m
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EX. 2:-
At in accessible Station (L) in triangulation network an eccentric Station
(E) was setup nearby in order to obtain angle (< PLM) , the following
measurements were taken : -
Dis. (EL) = 3.321n, (K PEM) = 78° 22'45" | < LPM = 63°38'12" , Dpm =
1011.07m < MEL = 71°36'28" , < LMP = 38°01'54" calculate the correct
value of <(PLM) ?
¢ Jua¥) ) g3y JI A aay daauaal) (PLM) 438 Aad il G sllaall
Sol.: -
So01=3600 - (<1 +<3)=2360°-(78°22'45""+71°36'28"") = 210°00"47""
~oo2 = 3600 - <3 =360°-71°36'28" = 288°23'32"
Or 02 = a1 + < 1=210°0047" + 78°22'45™ = 288°23'32"" chec
In triangle (PLM), we have: -
~.Mistaken < PLM =180° - (< 2 + < 4) =78°19'54"
S (LP/Sin<4)=(PM/Sin PLM)
- LP =(1011.07 * Sin 38°01'54") / Sin 78°19'54"'3
(LM /Sin<2) = (PM/ Sin PLM)
- LM =(1011.07 * Sin 63°38'12"") / Sin 780§§ = §25.030m
~C1" = (e * Sin a1) / (LP * Sin 1") Aaladl Dty sd
~.C1"" = (3.321*Sin 210°00°'47'")/(636.060*Singd )= -539""/3600 = - 0°08'59""
- C2" = (e * Sin az) / (LM * Sin 1") ) dslaad) 38
-G =(3.321*Sin 288023'32")/ 30*Sin 1"")=-703"/3600 = -0°11'43"
~.Dire.cp=a1+ C1" = a1 + Cip 0°00'47" - 00°08'59" = 209° 51'48""
~.Dire..m=02-<2=a2+ =288°23'32" - 00°11'43" = 288°11'49""
. Correct <pLm = Dir - Dire. .p =288°11'49" - 209°51'48"'= 78°20' 01"
.. Difference betweme & Mistaken < PLM = 78°20" 01" - 78°19'54"" = 7"

Ex. 3:-

Compute thegfluced angles (01, 02,03) from the measured angles (a1') ,
(02") & (A1) to (A) as shown in the figure below? , Dis. (A1A) =e =
33m, (01")450°,(02")=260°, a3’ = 300°, S1=1300m, Sz =1100m, S3=1200m ?
ot 1) £3LSY) J) ) 2 daauaal) (01, a2 , 03) W90 dad Glua cgthal)

Ci" = (e * Sin 01) / (S1* Sin 17)  Aalall Alstaal)
~C1" = (33m * Sin 50°) / (1300m * Sin 1"")
~.C1" = 4010.972527" / 3600 = 01°06" 51"
o Ca" = (e * Sin az2') / (S2* Sin 1) el Lstaall (3
cz"-(ssm* Sin 260°)/(1100,*Sin 1")= - 6093.935411""/3600 = - 01°41'34"
. C3" = (e * Sin as") / (S3 * Sin 1") Aalal) dalaall 384
- C3"'=(33m*Sin 300°)/(1200m*Sin 1")= - 4912.340458"/3600 = - 01°21'52""
* 01= 01" + C1 = 50° + 01°06' 51" = 51°06' 51"
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S =o' —Co=2600-01°41" 34" = 258°18" 26"
soa3=a3' — C3=300°-01°21" 52 = 298°38" 08"
In triangle (AA1P1), we have: -
5 (AP1)? = (AA1)? + (A1 P1)2 =2 * (AA1) * (A1P1) * Cos 01’
. AP1 = {(33)? + (1300)?> — 2 * (33) * (1300) * Cos 50°}* = 1289.773n,

L) ;
In triangle (AA1P2), we have: - Q
5 (AP2)2 = (AAL)? + (A1 P2)?2 =2 * ( * (A1 P2) * Cos (360° - a2")

. AP, = {(33) + (1100)? — 2 * (33) * (#100) * Cos 100°} * = 1106.208m
In triangle (AA1P3), we have: -
(AP3)2 = (AA1)2 + (A1 P3)2 —

. AP3 = {(33)% + (1200)? —
Ex. 4:-

Compute the Nd angle (a , a1 ) from the accessible Station(A:) to
eccentric Station from the given data at St. (A1) as shown in the
figure beloW 2) =90° e =30m, p” =(1/Sin 1") =206264.8062,

(AA1) * (A1 P3) * Cos (360° - a3")
33) * (1200) * Cos 60°} * = 1183.845,

C1'= 30°), S1' =1094.47m, S2 = 1400m €1 = 200m, S1 = 1100m?
) ddaii ) 3l JI ) s daauaall (0, og) Al 3N dad Gilua o gllaal)
Sol. :-
s ?*8in C1') / (S1* Sin 17) dalall Adalaall (38
=T =(200m * Sin 72°) / (1094.47* Sin 1')

. T1" = 35847.39428" / 3600 = 09° 57" 27**.39 = 09° 57" 27"
a1 =3600- Ty — T2 =360° - 09° 57" 27"~ 90° = 260° 02’ 33"

s Co" = (e * Sin 02) / (S2 * Sin 1") dalal) ddalaal) (384

.C2" = (30m*Sin 30°)/ (1400*Sin 1'*) =2209.980067"*/3600=00°36'50""

s Ci"=(e*Sin (T + T2) /(St’ * Sin 1) Aaladl Lslaall 38

~.C1" = (30m * Sin (09° 57" 27'* + 90°) / (1094.47m * Sin 1'")
~.C1"=(30*Sin 99°57'27"/(1100*Sin1")=5540.664345"/3600 = 01° 32’ 21"
Soa=T1+ T+ +C1+Co
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Soe=09°57"27" +90° + 30° + 01° 32" 21" + 00° 36' 50" = 132° 6" 38"
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dailal) 3 ) gall g 3 gaad) il gosa 3 AL YT £ gud)

dd) & gudal) Jai) Al cilaladi 1 - 26
SN alial) @l Atuadtl) Jas) A Jas (bl d8) 2 galal) Jai) A et ]
(V9 — 0o — Ji— (g i) Y gl Qa2
Ay Al e cpihl Gy gl ) plaad) Cpad — 3
(ot g pdia ¥ Gl ) 944D e B il 138 g Ay L) e
-t Apuaigl) a jLdial) Al ja b A) & galal) Lai)

£ AN QS Euay (JJhall) dijlaally (g Al) dlaad) ) glaad qud) g Jia ) A -
Aaiaid) oSla) B (Jlall) i laall g Aadiliall CSaY) A

M rasaal) £ S ABlalal) (B s el @55 ¢
1AL LaS (S (Badal g1 gl (s s ola) o L gas

Leal) U1 A 28) ga dpand 3
3 Enag 3 gl a8l ga asd

et AIn Bl s gt
T Brin st livet i U wivi =
el
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.'\-._____\_________-- .hjh.'l...ri..!ll'-" J_d_
Sl g im0

qy Sead) JLERY e g JiaY) a8 gal) (1) JSid)

dagiices Ja ghdy Sadaal) JISEY) cilalve Aag) (G40 2 — 26 o

I\dﬂods to Calculate Areas Surrounded by Straight lines
(Tracing Method) 4sas ll 48y jlall — 1

......

e A8L) g ALalsl) Cilay pal) 230 Gl &y A% (e g Adalce o) 3 pal) JS&I)
2o all dabisay ALalSl) Cilay gal) 238 (i Ay Al o1 JalS Lgaan day duaBlil) Cilay sal)
eothall JCAL A< dalocal) s aa) 6l)
(Mechanical Method) 4SsilSal) 48y i — 2
JSEM clabicall Mol (aldll i gDl Sl pladluly o g ‘u.m gry LY 355\ XYY
bl J8hy wnigh maal) Bala B ds il oy Aaliiial) 8 g daliitel) dpwaigh
(Trapezoidal Method) < jaiall 4w 48y ) — 3

YEo YOOV o) o) [ dabeall pud [ Juagall — AR agaall [ AUl 3 gana Iae dana (udigal) (el dlas)

B i i i i i g

SH2 -0 <k ~0k- —H - 4~~~k Xk i K =1 -0k Xk Kk b K K =i R Kk k- Kk 1 K -~k Xk Kk i —H 1 = X Kk k- i K —H 0k ki Kk e i K =X~ X Kk Xk —HE X < X Kk Kk i K —H X -k Kk Kk K K~ X K R K e e X K 15K



%%%%%%%%=K>(='=X}(==K>!='=XX==K>!='=XX==K>!='=XX==K>!='=X}(==K>!='=X}(=%%@F%%@F%%@F40%'%%'=§0(='%%'=§0(='%0%'=§0(='%O%'=§0(='%O%'=§0(='%O%'=§0(='%%'=§0(='%%'=§0(='%%'=§0(='%%'=§0(='%O%'=§0(='%O%'=§0(='%O%'=§0(='%O%'%%%%%%%%%%%%%%%%%%%%%%%%

e A e S e s e

- 2 Al Dstaal) (385 LAl § dpwigh JICEY) Aol lua b addiog g 484 AL85
. Total Area=W{(h1+hn)/2)+(h2+hs+.. +hn.1)}+Residual Part - - - (35)

Ex.1:-
Find the area for the following figure?

dalilia y agan

Irregular Boundary

o g g g C [ ’
H ('] % E i Q L
2 e ei| - - - ol e
=3 I 1 I IL Il
. -% = & & a = :
81 15[(15 |15 |15 (15 : ‘
WO€WWWW W W W Traverse Line
Gialedad S8 e dalee  (AD)pN B

Sol.: -
The shape is like trapezoidal there f
. hn1=hg

- - . . -~ - -
(Trapezoidal method) < aiall slad) WJQM\ Glua 48y 4k (2) Jedd)

accerding to equation (35): -

. 2=1.06+1.11=2.1712
(Trapezoidal) &by <l jaia slad) uluad (A8 Lgbs S Aial) cilabusall dudlly
(O gand) Gpanad) (i 488Y) Adlsal) = (W) O an
B35 gall BaasY) dde = () Of Cua (g3 gaad) 2l dad = (h) O s
~ Area 2= {(hy + h7) / 2 + hy + hs + hs + hs + he + hy + hg}
s Area, #1.5{(2.61+2)/2+3.52+3.48+4.18+4.51+4.05+3.03+2.50}=41.36m?
s Total'Area= Areal + Area 2 = 2.17m% + 41.36m2 = 43.53 2
- (Simpson's one-third Method) ¢ s 48 b — 4
dpiada (i ) Jgaa cuilS 1) addind g (Trapezoidal) 48 adall slud¥) 4k sk (e (33 A
o3¢y Aalicall iy 5 B1Sa adad Jada e B le 3 gaad) e Bl A JS e ) (Say dua
g A 3 gand) o i da g5 il 13) 9 AN Astaal) (Gasaly Ao 8 Baas ) a6 43, jhal)
- 3 4 sllaal) A0S Aalical) il pAY) 3 peal) aa cOLAEY Aalus pa pany O g Adalaa (e
Total Area=W/3{(hithn)+2> (hs+hs+..)+4> (h2+hs+..)}+Residual Part - - - (36)
Syl e = () ¢ Gpallifa (d gas JS G Adlasal) = (W) O Ena
- 1 AN Bl g pal) JUial) il o O grssan (938 Galad
s.A1=(0.81 + 2.61)/2 = 1.06m?
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~A2 = (111 + 2.00)/2 = 11102
SoArear=Sum=A1+A2;=106+1.11=2.17n°

s Areaz = (W/3){(h1 + ho) + 2(hz + hs + h7) + 4(hz2 + hs + hs + hsg)}

~.Areaz = (1.5/3) {(2.61+2) + 2(3.48+4.51+3.03) + 4(3.52+4.18+4.05+2.5)}
. Total Area = (1.5/3) {4.61 + 22.04 + 57} = 41.82*

. Total Area = Areal+ Area 2 = 2.17m? + 41.82m? = 43.992

(Double Meridian Distance) (D.M.D) Jshll ki cielas &8k — 5
5 (Dep.) 4881 Ll (1S sall aaf Adslina o 45y jhall oda adtiadg fan 4880 43,
pii® dalicall L iih ilill 5 paad) aand) Ay f 4G 49y 9 (Lat.) 40
= 1A JUall (A LaS igl) JSEN 4 gllaal) ALK dabical) gridid

Ex. 2: -

Find the Area for the traverse (ABCDA) form the follovw ata by
(D.M.D) = (Double Meridian Distance)?

Sol.: -

Must be > Deps =0

Must be YLats =0 Jghll bd diclaay e—“

Side | Dep. |Lat. | (D.M.D) ( D.M.D) * Dep.
AB |-30 [+20 |[2*(0)+(+20)= +2 - 600

BC |-15 |-16 [2*(20)+(-16)= +2 - 360

CD |-25 |- 30 [2*(20-16) +(
DA |+70 |+26 |2*(20-16—
> 0.00 | 0.00 | d_LéNy) (uSasc

)=-22 + 550
(+26)=-26 | -1820
9 A 28 1) il | Y =2A=-2230

. Area = {> (D.M. D

. Area = (2230Q

2} ----(37)

Ex. 3:-

Find the Ar the traverse (ABCDA) form the following data by
(D.D.D) 2NDgtible Departure Distance)?

Sol.: -

Must bef} Deps =0

Mustbey Lats =0  aall hi dicliaay aly Jal)

Side | Dep. | Lat. | (D.D.D) (D.D.D) * Lat.
AB [-30 |+20 2*(0)+(-30)=-30 - 600

BC |-15 |-16 2*(-30)+(-15)=-75 + 1200

CD |-25 [-30 [2*(-30-15)+(-25)=-115 |+ 3450
DA |+70 |+26 |2*(-30—15-25)+ (70)=-70 |- 1820
S [ 0.00 [ 0.00 | L) (e oSy AW BN udi | Y =2A =-2230

- Area={>(D.D.D * Lat.)/ 2} ----(38)
. Area = (2230 / 2) = 1115 n? check
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(Coordinate Method) «lslaay) 44, kb — 6
alig 3okl Sl g (391 A 9 daiitiun Ja ghidy Basaal) JISEY) Aalun cilaad asdiud
- 1AL JLSEY) g e alaadl (38 5 Adabiss Sl o sthaall ablaad) (OIS ) cililaa) daisl
Ex. 4: -
Find the Area of traverse (ABCDA) by coordinate Method?
A(121.88,95.12),B(147.72,105.35),C(148.99,102.40),D(124.32,75.27) ?

Sol.: X1 Xo X3 Xn X1 Xa Xs Xc Xo Xa
T |
Yi Y2 3 Yn 1 Ya YB Y

=2 Area ={3 (Xa.YB)+(Xp.Yc)+(Xc.Yp)+(Xp.Ya)}-
>(Ya.Xe)+H(YB.Xc)+(Yc.Xp)+(Yp.Xa)} - --- (3
- 2 Area = {51006.98} — {51651.50} = (645.12 / 2) =

EX. 5:-

Find the Area of traverse (ABCDA) by coﬁq; ewethod?
A (5, 10), B (10, 20), C (20, 22), D%2

Sol.: ( Xz Xz Xz Xn X1

= 2 Area = {(Xa.Ye)+(Xs.Yc
(Yc Xp) + (Yp!
48 pa pe A cillaay) 48y

c.Yp)+(Xpo.Ya)} - {(Ya.Xg)+(YB. Xc) +
1={670} — {1075} = (405 / 2) = 202.50 m?
.3, 4) (Traverse) Gl aliaal) dalua cluald
salal) AVG 9 lad) Jlgaldls La) ditass JS cilidiaa)
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(2233" 53'344") Sl aiall sladl Clabua £ gana & ¥ dabusal)
(272117 51'144") S aial) sladl clabua £ gana & ) Aabusal)
SArea (1) =% (Xa+ Xo) (Ya=Yr) +% (Xe+ X2) (Y1-Y2)
sArea (2) =% (Xa+ Xz) (Ya—Y3) + % (X3 + X2) (Yz3—-Y2)
s Total Area=%2 [(Xa + X3) (Ya—Y3) +% (Xz+ X2) (Y3—Y2)]-
Yo[(Xa+ X1) (Ya—Y1) +% (Xe+X2) (Y1-Y2)]
~.Total Area =% [X1 (Y2=Y4) + X2 (Y3-Y1) + X3 (Ys=Y2) + X4 (Y1-Y3)]

(Geometrical Shapes Method) dswia JIS&] ) dadadl) aweds 48y jha — v

Fia 4B g e dpwria JISE) ) Ltialo 48 pa o glhal) dadadl) apuds 2y 48y yhalf
S Bl g Cpmal) g i jadall Apdd) g £ 3l (5 ) ghall g Cilay pall g cidbbiocal) g il
1Y) aax aly Al Baa o £ 5o IS dabiwa dlag) S 1388 9 3 510 Cual 4
Al LAY LaS ALK dadadlied

EX. 6: -

Find the Area of the lake from the following figure

Note: - All the dimensions are in meters.

Sol.: - -

Area of A ABC = (S(S-a)(5-b)(S-c))” \ -

S=(a+b+c)/2:(120+115+70)/2:'€§m
)

Areaa asc = (152.5(152.5 - 120)(152.5 - 11 2.5 -70))"%=3915.788 m?
Area of the line AB by Simpson rule<for odd columns: -

Area under s = (15/3){(0 + 0) + 2(8 + A0 + 4) + 4(6 + 12 + 7 + 5)}= 820m?
Area of the line AC by Trapez rule for even columns: -

Area under ac = 10{(0 + 0)/2 + +8+4 + 6+ 6)}= 350m?

Area of the line BC by off at irreqular interval: -

Area under c = {0*10 +6%45 ) 11*45 + 10*35 + 5*40 +6*35}= 15252

Area of Lake = 3g§— (820 + 350 + 1525) = 1220.788 m2.
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Ex. 1:-
Find the (Es, Ng, Zg) from the following data which were measured by
(EDM) instrument from station A (1000, 2000, 100), 1a = 1.6 m,
AZ ga=30°17'13", V.C.R = 271°11" 19", S.D = 1050m, hr. = 2.6m?
Sol.: -
AZ.ag = AZ a + 180° = 30°17'13" + 180° = 210°17°'13™
Hz. Dis. ag = S.D * sin v.cr = 1050 * Sin 271°11" 19" = 1049.77
AL.as = S.D * c0s. v.cr = 1050 * Cos. 271°11" 19" = - 21.
AE = Dep. ag = HZ. pis. A *Sin az. = 1049.774*Sin 210°17'13% = - 529.433n,
AN = Lat. ag = HZ. pis. A *C0S az. = 1049.774*Cos. 210°17°13" = - 906.491m,
Es = Ea+ AE =1000 + (- 529.4331m) = 470.567 m.
Ng = Na + AN =2000 + (- 906.491m) = 1093.5
Zg =Za+ hi- AL.ag- hr = (100 + 1.6 - 21.
Alternatively, Zg = Za + AL =100 + (- 217
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