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22 DT TR :
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By5ll AL (9-1) S PP’ = 8,51 ,lad
€20 cm = (D) W ki 5 513 dalus 32 i 1 (9-1) Jbia
: Ja)
D
g
2
20
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2
A=r*xn
A=10>%3.142 =3142 cm’
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(B ¥ 5 Jsadl s (e any (538l 1 dlaaDla)

h2 hé6

hs
h1 o h‘_‘___// h7

d d d d d d

O smspans 32218 (10 -1) JS

i FPRA| Jgda 58 Ledie saclall sl Jamiud Trapezoidai Rule i aiall 40l sacld D
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h3 h5
Al A2 A3 A4
d d d d
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h1+hn
2

A=d[ +h, +hy+hy+...... + hg- ]

11 m

T~ T~

8+ 10
2

A =5 +9+7+11+7) =215 m’

(12-1) 83 ;i mage s WS Average offsets Formula sxeeV! lavgia (58 -3
hi+h2+h3+-+h
A —f = BEE Bt AR veT (11-1)

n

A= 8 m—1)d

n
h
A= X x L
n
n—1 =]~3mYlam:L dall <) yiall axe )
( ) 2 glial )
dohd
h2 h4
h1 h3 - h6 delia)) 3aeY Jsb = h
Jaliall 32eeY) 22 =
(n—1)d =adaill lad Joa = L
d d d d d

sae U 4 slutiall 5yl (12-1) JS&
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A=( )x L
n
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-l 2]

2
(B Y 5 Jdl Gasa (e (Fany (53l ; Alaadla)
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A B
d1 d2 d3 d4
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Aday ) e a1 dlag) A an sl (ebie Qs e slaie YU
o Clua y ldlaa) 45k Juasialyy ¢ Ay all o dadadll S ) cldloa) Jlesind -0
(19-1) JSN 8 LS g Aday Al e dadadll (IS s

- axis

(X3,Y3)
(X2, Y2)
(X1, Y1) (X4, Y4)
X - axis ’
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Oiliill e damaall ol il = Aa < Bb
Ol e oY= a3a, , bb,
Aa=Aa; -aa,=Aa;-Dtana
Bb=Bb, -bb;=Bb; -D tan a
Bb - Aa=(Bb, - D tan @) — (Aa, - D tan «) : A B s A O Al 3
Bb - Aa=Bb, - Aa;
)y A8lsall (5 5l 305k e Lala Uadll e oLl a3y 3

Dlead) it aay5 ¢ (A) Adatill B (S5 aihalill (gaa] e o alls Dy pudll Slea s - o
(3 —1) 252 3 skl o Lo jil daana ) K55 ¢ A 8l (A) 3 kauall 3ol J8 24 55 453 ) 505
G M5 el 8 O i guaiall (338 ing g (B) el 3 plansal el 3 Liaf 33555 ¢ e

(15 —2) JSAL i s LS ¢ (dlaall Caiatiia 3 leall) J V) aua ) aa
¢ Jeall ol gmall e L gee 5 Lalat Ll laill dad o e o (e gll B (s sl 138
Gl aae gl ¢ Hlaill bad A ane e clld o allad) 8 Csaiall (558 (sl &l 13 L
)yl Jala b b alind 5 jsaall (e el L) 055 ¢ g pmall Hsnall e laill lad
& dagauall 4 gl 3ol il Gulatil leadl (B 53 gasall jueleddl a3 5k o0 (i

(A8Y) 3 )
bs
|
____________________ b

D : i D i !

S

Gyl e Jiantiilee (b A A (0 il Sleall g (15— 2) s
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:@)uﬁyqui‘fh%qﬂwﬂtgwua&@w@&m

Guiall jadl mha (5 5iue a9 : Mean Sea level (MLS.L) ) pha s 5iwa 1
Dy ¢ A Ed) e (5 gise Liadl e s i) Cilia 8 Jeal) ey 46 Eall Jaaioy

. e (0. 0) Y s 4 gusia

o8 Bl aea 4gl) ol (A jall mhas (5 sie Jansie 585 1 Datum A8l qgwda 2
O5Sas ¢ padll Andla 5l e sae Jalsad daiti (5 AY ddhia e | jaie 35S0 ¢ Aipea dahaie
_S)Aﬂiéjmlaaelnm#}Jl@dﬂ‘@udﬁu&lﬂmﬁﬁbﬁ&)ﬁd‘@
Cpuiall (A g ia sl daglae) dadle ol dhais a5 1 Bench Mark (B.M) 4l 31, .3
e S Jamidiy ¢ 43)lial) pdans oguie ) Do Aaliaad) 55000 (e ddle 4y Leppalio d0ad
(ke s LIS Caliss 5 ¢ Lgia Ay 8l dalisall Jlae Y1 8 (6 ,AY) Jaliil) Canilia slay) 5 48 e
il e daad) (SLY) & pagiy ¢ Aoy s e sl Qi) GGy ¢ Lt
(16 —2) JSE B LS ¢ A )

(B.M.) 4 suill o8 ) e a5 (16 — 2) <3
b (5 siua (e Al i ) o (aliasl ke 58 5 : Elevation (Elev.) 4hiill qgedia 4
daglaa dbis (o jleall cual 2y 5300 8 a5 1 Back Sight (B.S) 4dld)) 521 80 5

ol ) sladl Cala i LAY 5 A pall Be | AL ety ¢ O ) sa ddals gl o gauiall
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Jad o) O A el 5yl o 355 36) B 45 1 Fore Sight (F.S) 4xleY) ¢l 6
. Aadiall el ol and 5 AT adige ) Slgadl

Odie) 8 2aY Ledsa Sleal) Jib 3 4l a5 @ Turning Point (T.P) O\l 4kii 7
ta sl e (B.S) Aadladl e jill 5 ¢ leall J5Y) aaza sl e (F.S) daale¥) 5o 5l Lat 5 ¢ Lo
Al 2y Jleadl aaall

Oe A gudll Slead Hlaill bad #1655l sa 9 : Height of Instrument (H.I) jlgd gldsi ) .8
Csmia () 3 kel (B.S)) dlal) sl jdll dilia) 3k oo gy ¢ sl e (6 s
el il Lede caal <) a0

paldl) (1 -2) dsaadl ae Ayl dolee 3 dlasivsa) clalbiadl) (any sy (17 -2) Sl

Point B.S F.S HI Elevation | Remarks
Al [ aalal) sl ) | Al sel Al [ Sleall gl )l | ALl Copeia | cidaaSlal
B.M
T.P,

ol a W >
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Gl Bab ge dld o gl Jgaa B bl z1)) LaSs 4 sl Juel Gl a5l

H.I of Point = Elev. of Point + B.S of Point (1-2)

dad a2y ¢ L MGl (B.S) Jhaudl it e &y gudll Jgan 8 (H.I) def Laily iS5
el all Caan g t;_\tﬂ'l osall Gk e dalisl Caalie Ay Al Leleaius (HI) el &Lﬁﬂ)l
4k S e Bﬁ_,'aul

Elev. of Point=H.I-F.S (2-2)

& T oo LS ¢ iy lluall Gl e salall Clagi) (e Ul (i Al SN (3 plati
- Ay Ay

s - - - v - o &

s ¢ ol &HJIJM}ALASQJEJ‘LJ}JE@AQ ‘;%‘Lﬁu.“ u'_ﬂc-h‘)s.“ L;\_‘AA1:(1 -Z)JLIA
£20m =B.M. A il o puia O Crale 1) (B Adatill) o gusia

s gad
DY) OBl bt gk e HIL el gl )l cauay ]
H.I.=Elev. BM. A + B.S
HI. =20 + 471 = 2471 m
: Y s G (Elev. B) B dhatill G suia cavny 2
Elev. B= H.I. - FE.S.
Elev.B=24.71 - 2.80= 2191 m



S Juail) [ e livall o glall A Al yal) [ dablesal)

AL h A gl AL (o o) antit § gyl gudl) Adee 8 Bl il il s (2 — 2) Jia
g el ¢ obial 8 gaally A ga LS iS5 ¢ 100.00 m = (B.M) e sains S5V (A)
¢ Cliluall daua e (a5 A gl bl L

Point B.S E.S H.I Elevation (m) | Remarks
A | 360 [ 100.00 B.M
B 6 40 sy 2. 10 TP
C 260 =S -‘_:_iﬁbﬂ'}, TP
T R Ty

Jus 8 Abaiil) oda of i (T.P.) Olose 4l a (B) Akt of Jsoall 3 SY Laxie ; Jad)
56l s Sleal) SV gl e (F.S) Asale) a5l oy ¢ e (il i il Ll Sl
sl il ()5S ¢ (C) AN Al 3 Jall G5 ¢ alii any Sleall sad) pua gl (00 (B.S) 4l

(F.S) dmlal 3¢l 8 () 555581 360 il 5 ¢ (B.S) Auls 3¢l 58 Lails I 5Y)

Do Jen Apai S 0S8 ¢ e JSE Jlen (Rlane) daal 080 Bl Calia sy i Y
3 Vsl (HID) Slead gl dad slayly unliall Casady ¢ (duala¥) 56l ) 5 4alal) 3e) jall)
(H.I) 4ad e slaic YU deaill s2gd (5 AN Bl cundie syl a8 e ¢ e daas JSI 4508

PS5 (2-2) & (1-2) Wb 0 p83 A (Gl Bl a5 ¢ daill ]
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A Al yal) [ dablesal)

H.I,=B.M. A+ B.S, =100.00 + 3.60 = 103.60 m

Elev. B=H.I, - F.Sg =103.60— 2.10 =101.50 m

saall (HLL) Jleal gl ) Led sla) cany A 40 Aandl 1) jlead) iy dls yall o2 b

H.I, = Elev. B + B.S;=101.50 + 6.40 = 107.90 m

Elev. C=H.I, - F.S¢c = 107.90 — 4.20 = 103.70 m

© suaall (HIB) A alag) s SN QAN ddas ) gl Ol Jab dls yall 028 ua_g

H.I;= Elev. C+ B.S¢ =103.70 + 2.60 = 106.30 m

Elev.D=H.I; - F.Sp=106.30 - 8.50= 97.80 m

Point B.S F.S H.I Elevation | Remarks
A 3.60 103.60 100.00 B.M
B 6.40 2.10 107.90 101.50 T.P
¢ 2.60 4.20 106.30 103.70 T.P
D 8.50 97.80

> =12.60 | > =14.80

p st (Aplaadl dleal (38x) Clibual) (e 38N 5 ¢ A pudil) JalE Capdia o) Alae (g Lingil Lia
-4y Aabaall gulaiy

> B.S — ) F.S = Last Elev. — First Elev.
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Ay Sl Al dalaal) gakadg
12.60 m = & saxall () 5S8 B.S el § aead -]
14.80 m = g sanall ) SAF S el 3 (-__us 55
bl a3

- 45y

(3-2)
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Y. B.S =) F.S = Last Elev — First Elev
12.60 — 14.80 = 97.80 — 100.00

=2 M) = =23

Gl (53 ¢ 5 LEY) g dadlly Ayl N Alslaall il gl (5 gl oMl L cilbuaall (pe Jaad

-

) - '.-J

Sl bad iy gl V) e85 8l 2 -2
Earth Curvature and Line of Sight Refraction Effects

Slead Jlanind (Kays dua ¥l Al e )t Lilas Ll Jlea (B 8 ki) ba oS
0sSi Latie (805 ¢ a1 S5 Bl ) geda paad 8 e il 4y 5k e (g ad A Ll
058 lle el gl Jlea (o 3uS Clilie 3y )Y e de singe sl 5 e
(oY) sSh W il G Ay guil) 5 jlanse e 33 salal) el 8l (anal) Jand o) ang s payY)
Aagsaall 3ol Al o Jsandl Lala Glel jall (o )5Sl ot = jhay s

3 SV e ey b g 438 dala ) AHESY 3 pal) e b (Lhd)) sl bad g e die
DL o sl ¢ )Y b alaily 0 5Si5 ABUS Y AGidall olaily Y] pa ol e il
Cile) Sl ) LSV laie Al cand el il L8 lals Jsean ) g5 Wil Jiusd ()
LY Sz el LAl s Jad O Gang Ala) @l 8 el Al 3 SN | gapaaal]
O Aladl Caaiia B leall 0K Latie Clagaaaill o3 (5a8 Y ¢ il L LS
(18-2) & 8 e sa LS 5 ¢ (4 landll

! s SV 5 Ty S e gl Ukl sk )

Ce=—0.0785 D* (4-2)
Cr=+0.0112 D’ (5-2)
Ccr=—0.0673 D (6-2)
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T
(m) JSM sl jlaie: Cr t (m) LSl maaadll i : Ce
(Km) 489! ddld)) - D ¢ (m) JeSy sSll sl liie: Coer
My dax
A8y Jadl) X R l A

o

AP~
b Lf:):’/
,‘/
?

gaye

O

W~

sl Jlae | A il 48 & LKW1 5355 SN 80 g (18 — 2) JSN

L gudll e 86l 8 DS 5 ¢ Waa Jl Aiee Al e 2000 m Alas e i Flae 1 (3-2) Jba
¢ LS (J_,Sﬂ'l) clin D dasiaall 3ol j8ll an ¢ 2,758 m
2km= 220 = km Y 2000 m disai : dad

1000

Cer=—0.0673D*=—0.0673 x (2)° = — 0.2692 m

Corrected Reading = 2.758 — 0.2692 = 2.4888 m 3e) ol st

Leveling Methods A gudl) 3k 3 -2
P A seill (U8 Hla llla
ek 0o suads sl 8 Loliie) 44 yla a3y 1 (Direct Leveling) 8 dbuall 4y gl -1
(staff) dalal) & ol 3 jhaay ¢ (Level) 4t lea Jlantindy 4 LAY ddlial) (il
. (Elevations) Bl cuulia sla) Jal (e 3 13l JS5
D leie SN gl Hhll (e de sana e Jailipr 3 pdilsall £ 4 gudl) 22
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Trigonometric Leveling AN 4y gudh) 1-3-2
A g 3l 5 AN Adlsall (LS 13 o aif ) Sl (8 Jaadills 7 it All) 48 pkall o3gr Ll
(A sandl Adlisall) glis Y1 (3 8 aunds ¢ Lgd 2ua y) Akl S die (Vertical angle) 42 sl
228 5 ¢ ¥ 53 5l e Jlandnly () 3 alal Clall dpsnigl) ol sall) CURL Claa (5 )k (e
el ) e el Ll b (S Jla 8 Jastid Q) 85 5 il & sual) (e 380 J8 435, L)
Gl vie jleall [ Siall Jall caiadly ¢ O jasiall de e (7 — 5) Al A 53 5 el
3 e Jaxiudy ¢ 5 bl 4 gudl) pe Yoy sl Y A5 Hhall oda Jlerind (Sad ¢ <l jaaial)
D fie Ay pudill e g i) l2a 8 A0

A gaad) ) 3 Gl Y 5058l Jlea -

.EDM 558 jlea dadd o0 5l (Tape) ool das 3 -

. (Level Rod) 4 sxill 3 ylavsa -
t L Gpand o dggudl) (e £ ol 10N aedly
D Ol oy I Y da A el e g ) 138 g 1 Admpead) AT & gt} [ Y

S pall Caagll ) Jsea ) el o oSy Alald) oda & : sl s Al (e gl da )
(19 —2) JSa 8 LS ¢ aea )l Adai (5 4k A8Y) Al

F

A

h

C e )
T 1 B =

) h,
A
B.M.. TR o0,
= D -

AR 4 gudll b Baal g Akl (he hagd) 2a y (19 — 2) S

CRhal (pa 43 guiia 235 Qo gllaall Caagll a5 1 Caagll daills dal 5 oladly (il (e da Yl -
iy 4EY) Alad) (L) 3 gea el Chagdl N Jsea sl AlSa) axe Alla ool palis
(20 —2) Jsall A LS ¢ Glealdl Akt s
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ccliiiall 5 laall gl ) (ol 46 jeal & Aol L3R L ol Bl of ) 5 LAY jaaslas

e g anllall C‘j‘)’baoﬁulﬁﬁjcz\é@xﬂ\ﬁu\ E‘J:’i}

F

b GHGRE B EH BRI

I
v ' Y A I W AR A R

B 4y gudll 8 yiihads (e Caagll aa (20 — 2) JSA

: Anhal) LA A gt / L3
Aaiad 5 sl 8 Y Ays S A Cang 35 S Bhalia g clalie e Jalail) A3y Hl) o3 b oy
e 3l Clalisall y Aanlal) glaliall Jail Al eLisy Lo 3o Amlosall clpleall 8 43 k) o3a

Ll g Jall A e e g gall Euglinll ald e ) alaee 2aa3 5 ¢ A gaall Sl gusal)

oAy mha (e 3 S el jal Lalall e gledll Al jy 3 A58 B A sl daal (e

D 4Y) Cile g sally luaal

bl Jand Tan s Ll (5 S50 i jY) pedae e sapae Jalili 5 adl ge aaady HLgal (]
Al of 44 2 gula CilS o) gu 3 _jpraall 53 50S))

8 se il Ak padl s ¢ Y adand Al aeal N e Gt ;S aa )l 2
Aoas ye Ll

oadl) da (5 s Jaws sia (358 Jaldil) el ) cpadl A gaad) 5 Aol iy gl 3

Jac.géju’_\l_)}.ﬂ1gﬁgu~»‘;l 6 sina il Hladl) &ﬁj&)ﬂ‘)ﬁ‘i}&iﬂb& 4
Agadlal sl sl

Aduaiill § 48 2 g pkall il Al Lls) 5
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Barometric Leveling A fla gl gult 2 -3 -2
e Ji sl bl o lale L cilelis )Y) aaa 8 (air pressure) @ sadl Jaiall Jasio)
rhan (5 s 358 plELY) ae Lo ity (g sall Ll ) (gl ¢ umaa Sl pliE Y BaL )
o o (Sas Gima Aghus $oky sises ) hen Qantuly (il (s il (pallyy . Jad
Ghliadl (A Jaall ald JC0 dulia 4 yla g U 4G lall el g ¢ Gibatill Gy gudall (358 s
oda of Wdde | 35 iV Gl Jlanind die 881 1) o) clilie Q] Lial Jaaiasi 5 3 e )

i A 00 JLa) B any ¢ Al e 3555 gl o3 gl (Juma 30 il

Reciprocal Leveling Adalial) 4ypudl) 3-3 -2
Gl (pinme (pihali O GpaladY) DS e Silel 8 Wil 5 M Al 4 pudll Cllee saa) (A
Ay eopilail) (s Chatiall B Sleadl paaas oSar ¥ I ¢ sty SIS Gile sy da B
3By ek oo A Gl e g Al 138 Jentiy musall daiga B Jleall mag axe e Uadl)

ol 38 A ) dala e gl ae DAY el ) i B sutll Jlea Jai e 8l
Y5 elini¥ 5 8130 sall i ae s Ay galll dilee ol & Gaad ) cUadl) o Ladu
(21 -2) SN 4 LS ¢ Ll e (alill 2 i g

2,58%) 35Liuall

Aaiiall 4 guiill ean gy (21 — 2) S8
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Differential Leveling dlaaldn) 4 guil) 4- 3 — 2
5aa AalSs 3 gualally ¢ Bna Ay gud a8l g ) (amlic) Cleli ) 4 axa5 & sl (e g sill 13 o
ol el Cumnliall 028 dlag) g8 osllaall s ¢ opaial) U ggane Lol (o 3 e LA 238 () g
Gleld )l Aoy Jesiuds (Bench Marks) dsud adlg) sualy (puiall) gld ¥ daglea
il Sl U sy ol Bl o, 15 e el W g 350 OB (e gl

gt gl S g st

¢ olial ans,ll (838 giall Cila glrall (e (C) Adadil) o sania Canunl 3 (4 — 2) Jlia

HI3 |
H12 B.S3 Fﬂsj
- F.S2 2175
HIl S0 -
T FST|2950 0y _L-TT
B.SI o e - ]
-
BIS i e sl i i I
7 A
g
B.M=Elev.132.650
e 80 LS 5 400 cililuall (5 525 2 Jal)
Elev. A=B.S, + Elev. BM — F.S, (7-2)

Elev. A =3.215 + 132.650 — 1.090
=134.775 m
Elev. B=B.S, + Elev. A — F.S,
=2.950+ 134.775 — 0.755
=136.970 m
Elev. C=B.S; + Elev. B — F.S;
=3.610+136.970 — 2.175

=138.405 m
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Closure Error Juidy) Ui g4 -2
A5 el 3 A el Jlae Y ALalil) Cupliall mmaald Gilee o o) cang Aliall Ll oLad) aay
At et 13 W) L Jand el ang g ¢ A sllaal d8al1 3 p0ay e ey asdiall dpbual) cilileal)

A (e 4 gadll Dlae Bale) luall (ad 45 7 saneall 2a) Uasl)

: Alaninal) 4y gl Jlael & 53 a5 JUEBY! Und oloaad (8 ke 2a 3

0 8 gms e Ty o apttlll Tl s 5 Aty Ayt Bk, g s ) 1
Dy ol e dlaie Wl ) S5 4 guill Agles daia (pe 3aal
YE.S—=)B.S=0 (8-2)

Babnr oyl A0 Al LG ¢ npollall o o S fn el Aoy, ¥yl R 2
s e dae WU oS5 tall 38 Hhad ¢ Layl o guiall
AE=YF.S—YB.S (9-2)

Ayl 4 el 4@l G (58 (5 s s g0 Agsadll Alee i (AE ) JY) Uad i s 1Y
Sl Alee (3 5k e 4l A gunall Alia ) Al g A gl Q) )

(22-2) JSEN LS ¢ ) ) i die g g ¢ A gudi o)y T Ay gl dlec ClS 13 *

T.P1

S1 S

B.M1
4 guutll) o) i
P2
Ss 4
3

T.P4 S4 T.P3

4O iy Ay gudt o8l 3 fag A 4 el Aidee a3 (22 -2) S
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s L Jusy) s g5l )
AE = Theortical Elev. BM1 — Measured Elev. BM1 (10-2)
Jiyl U = AE
LA sl o8 )1 o el o suiall = Theatrical Elev.BM1
A sal) 81 ) (0 sundll) (ulEal) i suidl = Measured Elev.BM1

o LS ¢ BM2 AT g 32 (55 BMI (e oy 32 15 25l Slae 2lS 131 L) *

(23 -2) i
T.P1
S1
S2
B.M1
T.P2
B.M2
S3
Ss
T.P4 S4 T.P3

DAV i B 5y g5 5 Ay gusd o8l 5y T A 4 sl Alae pria sy (23-2) JS2

© 6 sba QY Und () 58 ¢ A gl Alee (ha (o suenall)

AE = E2 — E2 (11-2)
. BM2 4 sutll 81 ) (5 jlaill o guiall = E2
CBM2 sl 8 )0 4 sedill lae (o (@ sminall) sl o gaiall = F2

Giob 0o s AE JuY) Uns ddas) g 4y uil) dlaad 2800l o« (C) 4821 lS il - L
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€ =

=&
—
=
&

. (mm) sheldl 48l @i = C
- el JaY) Uaa = A E
(KM) e LI ol g G gutl) Clilise & game = K

JL&:‘-‘)’ 323aall 43al) u'_ﬂ.m.a'l}a (e (e u.\’i.n“ aaal) -._..u‘u - s_Ij...mJ'l 43l !._1.‘1...1 :i__;)l._u. : | ]
D(2—2) Jsaall (8 dai pe 4y sl Jlae Y sa0aall 5 4 gllaall 280 Cliial o () A sl

A gudll Jlac Y 48al) s 3 Sl siase pra 33 (2 — 2) Jsaadl

L Hlaaa da) ds
E =4 mm+vVK S da ) e dE)
E = 8.4 mm VK A As )l (e A8
E=12mmVK A s Hall (e 4340
E = 20.3 mm+vVK Ayl 1) Ayl pe 80N

A8 G (i jad CLALEN alaf Lz A0l 85 Leazad ) 5l bl
Ll 1550 BMI dusedll ) o 4bolil 45 dlee cypl 1 (5 - 2) Jda

ALl s L 53,8l lulil) culS s BMI 45l 5 Y g 520l 5 TP1,TP2,TP3,TP4
P Y Jsaall LS Ly Lad cililonall 5 i) uudial

daaddl | mAdial culidl | m At
BM1
TPI 10.321 A1.31
TP2 11.521

304.50
TP3 12.031

199.21
TP4 11.008

241.53
BMI 361.51
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sl mhau 5 siue (358 10.000 m s BM1 g sl a8l 51 (5 kil Gguiall o Caale 13
dglext 482l Aa )0 awal ¢ ]0_012mé}uaa,ﬁlieh;@)h¢pdig}ua.dl dglaal) 4l g

¢ 4 guatl

TP

T.P4 3
DO A adl) Cliln i ] pdal)
Y.Si=K=150696 m
s Jay) Wad cny 2
AE = 4 bl dadll — 4 punall ol
AE =10.000 — 10.012

AE =—=0.012m=—-12 mm

15 sl g ABAl S sy 3

AE
(=%
_ 12mm
~ V1.50696 km
C=9775 mm

O e sl A0 &80l A j0 Cuand g asY Al A ol e o &y sall Aglead A8 i (3)

s S8 syl Was ) G
E =8.4v1.50696

E=10.31mm
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Errors Distribution sUad) jgi 5 -2
Laladl Ll oy ity Jderiuall Sleal) g oi 8 L) Y 4l Llee 48 Ge a2 ) e
O ¢ Al Qlua die e ja WSy alae d805 aal ) 3 lge e 508 da 0 adinig ¢ Jaall
E<C x VK coe Y Ol e &l 8 7 genal) Uadl) laie
s Bal Cunliall Qo (Sagd ¢ da gansall dailll e (B) SIS Uadll jlaie 230 Y o rains
G oY Jeadl sale) ladie g s gansall Lol e 315 13 W ¢ LD o3a Ll Uadll dod
@b am)sis ladll mmaal of ) pdis | Asie e o sShe g G s 1S o sSom

DOl deany 4 gl il

2 Ay O Al Jlasinil &y 43y yhall 028 Ay 1 JlAL) (y ABLisal) 43, )b -1

E
ei=ﬁ>{]_‘i (13—2)
col Y
. Mdﬂt_i_,un.nnt‘naﬂ Jl.ﬁn: ei
2 ) sl st E
. (faﬂl.*.._ali das e 4daail) :\&L...m) ddasal) el Al lall e Hlad) Joa L;
. (mliﬁhﬂl)%;ﬁi&bm;}l#i&w:ZL
E = Measured ELV. (BM.) — True ELV (B.M.) (14 -2)
DAY ) e Jarindy 1 Jlgad) Cillaaa dae Ay k)
E
ei:E_NXNi (15—-2)

A S gl Uadl) i s g
LSS0 Ussl laia s E
(S ddlisall) 4KH Cilasall 22§ gana s XN

(A Y] A gl Al (e Alusall) Al s J8 S a2 N
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Adledl LS5 (A, B, C, D, F, G) blall casalia (il 45508 Slea Jaxind 1 (6 — 2) e
adatill o guie f Caale 13 ¢ Adais JS3 Uad¥) g5 JUBY) Uad 2a ¢ 100 m b 4dais JS o

.299m 54 Gkl auiag30m s A
daglea Lol G 30aY) Adaiill 5 ¢ G puial) daglaa A ddaddl o) JaadU )] Cla glaa e 1 Jad)
600 m (& I A8luall ) 5 | daSaa s Lo slae g & Lin 4y suill Dlae o ey 138 5 0 guidl)

100 m A Al Ak G dilua) o

: B.S. L.S. F.S H.I ‘
Point | . . W I Elevation | Remark
J:u;h a;l)_dl a;l_)ﬂ'l a;l_)ﬂ'l ELHJJ \_JHM C_,LL‘AM‘
el | Adan ) | Al eall ‘
A 1.45 31.45 30.00 B.M
B 1.54 29.91
C 1.63 29.82
D 1.37 1.75 31.07 29.70 LB
E 1.46 29.61
F 151 29.56
G 1.25 1.25 29.82 B.M
b 3.00 2.82

s ) lgaami s A (S i Y 5l s

Elevation A = 30.00
H.I (A) = Elevation (A) + B.S (A) =30.00+ 1.45=31.45m

Elevation (B) = H.I (A) — 1.S (B) =31.45—1.54=29.91 m
Elevation (C) = H.I (A) — 1. (C) =31.45-1.63=29.82 m
Seall plit )l it Y ¢ ladie leall ad) A Akl a4y (TP) D Al Giguiie ot 5

Elevation (D) = Elevation (A) - F.S(C)=31.45-1.75=29.70 m P EL
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s adaaill sda A Sleall gl ) aa A
H.I (D) = Elevation (D) + B.S (D) =29.70 + 1.37 = 31.0 7m
Elevation (E) = H.I (D) — L.S (E) =31.07 — 1.46 =29.61 m
Elevation (F) =H.I (D) - .S (F) =31.07 — 1.51 =29.56m
Elevation (G) =H.I (D) -F.S(G)=31.07 — 1.25=29.82m

Clos G g 130 Jaal) (8 Una clllin o ey 138 5 Aliasina) Gl e slaie WL Gllall
- AV Aoladdl e Laddl 13a A

E = 4 el daidll — (4 k) slasall 408

E=2982-299=-0.08m

E=—0.08 X 1000 = — 80 mm D el () il e (LA 138 dad g
D Y 0N Jlasinly Jandl Gada g Gosaidl A 7 saneall Wadll =) AY 45 Ed e Jass

E<Cx VK

E=4x 0.6

E =3.098 mm

:mm‘aa_)ﬂ‘ld.oaﬂlJJ'SM@I:J;MCWJ_.’L:-LL:J‘IQ‘\JJ.A:J'IEJLC.JHM»M.‘.GH_\H

E<C x VK

E=12 X v0.6
E =9.68

died il Gy Wl zoakul Al e I sas ale 8 sy zoabul Al Uadl) Wl cadg
AR Cus e UGN Aa e g8 i) (53 daadl 0 L 6le (9.68)
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SN Juadl) [ Lclial) o glal)

GG As ) [ dalial)

Y sl iy g g ki) Bl ea e Jualal) Ubal) 458 e Jans Lia

Ei=2—NXNi

—0.08
e = ><Ni

600
e;=—133x10-* xN;

e,= —133 X 107*x 0= —0m

€p= —1.33 x 10" *x 100 = — 0.0133 m
ec= —1.33 x 10 *x 200 = — 0.0266 m
eq= —133 x 10°*x 300 =—0.04m
ee= —1.33 x 10 *x 400 = — 0.053m
ef= —1.33 X 10"*x 500 = —0.067 m

eg= —133 X 10 *x 600 = — 0.08 m

Adjusting Leveling Networks

Ay gl Sl prauai 6 — 2

el Qs ¢ sas Lgie Ay puiill Jlael 8 elaal Sigan ) a5 0 Jal gadl (0 2yael) lllia
s A gadl) Slea (3 IS sl Ao Undll 058 QD) g ¢ Janll Aialiadl) 4y 5al) ca g ylall
Aoy Lo Uadll e slag) 5 4 sull Aglee (8 Eaad ) oUadlY) maals Jaal) (3825 Cany Sl
A 43 7 samsall (po ST Undld) (€130 a3y ¢ Y oF 4 gl dilee 8 43 7 panse Uadldl 120 13 L
o LaS elad¥) & 55 Wany s ¢ 4y 7 sl adld) dgan aa i) Wadll o 5 ¢ 5 )aT 5 50 Janll

DGk (o paalp ¢ Aalud) ol a5 S5

2 AV Al Jleniady ¢ Wadll a5 58 2ey aaall o sl il
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Aol A G guiall Uad jlaie — (G gusnall) o gusiall = zraaall o gusiall
Correct Elev. = Measured Elev. — e; (16 -2)
(6 -2) @l JEd Glibia 5 i) J a0 Adadi ISV daaiadl) Cuulid) aa 1 (7 = 2) J<a

Correct Elev. = Measured Elev. — g;

Cor.Elev. A=30—-0=30m

Cor. Elev. B=29.91 — (— 0.0133) =29.923 m
Cor. Elev. C =29.82 — (— 0.0266) =29.847 m
Cor. Elev. D =29.70 — (— 0.04)=29.74 m
Cor. Elev. E=29.61 —(— 0.053)=29.663 m
Cor. Elev. F=29.56 — (— 0.067) =29.627 m

Cor. Elev. G =29.82 — (— 0.08)=29.9m

Stations Gidasall 7-2

Al Y gl Ay e dEY) dilall iy ()Yl Glo (aas) i ddle (b ddaadll
CRaglae 0585 G Al Al e L g s pdal (538 al) Jadll e (g ¢ A sllaall A )Y
Sie il sale iS55 ¢ (Profile) (o) skl adaial) Lo e Llas) adl se Jiiedl cillasiall Jasiad
Loy 5 L Janiad () Sl pall 230 73 Y1 e Sall e 3 (sta. 3+45) @slad A Aaaall
(15045 sa5 SN g el 215 yie 45400 (& o6 Adaal) Gl Alidls ¢ jie die 4l gl AL L)
g (sta. 5+20.50) sd B Aane o) b 135 ) e 345 o Aaad) lls ) Gild) ) <
D)) sie diesed gl (uld Ada 80 dised Lo jlate dile oli¥) A e e B oAdali) o i
zohl sl aaallS Lluall Cllead) o) ja) Say lgas . ) 5ie 520.50 dileall 5S35 T ) e 20.50

LU oy Ailad) 1 a5y Cillaadl
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S Juail) [ e livall o glall GG As ) [ dalial)

Cuiil 341725 AUl B dhaa (e elabl 12518 m W laie ddls Cud 1 (8 - 2) Jha
O Al Canal 25 C ddaadl jlaie s ¢ slial 8 S pra g WS (535S yall Jaad) e € ddaiill
£ (2+15.00) = A ddaadl i Cade 13 B ddasall LI} A sl

Sta. B =3+17.25 :dad)
D @YS Glasal) 48y jlay (iS55 [25.18 m o2 C ) B (e Adlidll

125.18 m=1+25.18

1 C Abaddl ISy Gagu € ) B sl (o Adlisall e B ddaaall jlhaie g geae Gl 4ile
Sta. C=(3+17.25) + (1+25.18)
Sta. C =4+42.43
B A (e4dluddl=Sta, B— Sta. A B ddasall ) A dasall (e ddlidl Gl

= (3+17.25) — (2+15.00) =1+02.25

B A (x4l =102.25m

Sta. A = 2+15.00 Sta.B=3+17.25 Sta. C=4+42.43

Profile okl pliidl) § -2

A8 Jia o2 3 all g gyl a3 Jsh e Tiian 5Sss (a)Y) mhe (52 5enl) pluiall
G BEl e s g g pdall (638 pall Jadll Joh o daayy g8 dee ol ¢ ok ) ¢ uas
ol skl adiiall o 3 ¢ ) ol (o Sldlaally n ) e cpuiie Lol (ol g
Cogd A Calidly (X) il jpad) o (liluall) cillaadl culy dlliy (S G 0)

(YY) gl el e
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S Juail) [ e livall o glall A Al yal) [ dablesal)

jil el u_‘}LJ'l c]:éa.“ syl 13 clbm1 ol g Lasia Lol S (iaT 560 o)) g
Ll lilial) Ggliti g ¢ sl Ladly B jaiise &;_‘J.]a.“ c.lni.d'l @ Gllaaal) ol 4l

s sllaal) 38215 i, A sl smins

Ayl ghal) adalial) Jao 20} 5 (19

g s odall ((ams ) (538 sal) adll slsial e (m )Y Aagda 48 jua -]

o2 3 g2l g g plall jland) Juadl jlia) e udigal) elid 22

Ll o 5) ceraaill oLy bd pe gkl )Y Jad Led adaliny 3 Lalad) s 25 23

(pa) o o ) lias Y

Eaall bad gl e adatll g a2l (3lesi A8 e 4
Claslen 5oy Y sed ¢ (638 pall adad Cuilagy o ) i DU T Ly daay ¥ (S dal) adaiall )
oY) e B Uy pd Jadd ) o i) by Lail 5 daly ()l (e g 5 0 el iS5
Laila Yalaiay ¢ 5 pdal) i ge 2 53a ann (e Ll Ll (Y1 dans amy A i) 85 Ja glass
Gl Lgld (g 38 el Jadll ala o L dawtie 0585 ) Gz, Wl 6 S pal) Jaal) Al
ball e 30 5ae 5 ) gy Bale 258 Gl dpia pull alalidll Jee (50 Lo dhans 4la) Sl sles
il s eal) il IS e gllaall Jaall agas e DU & 3 daiia JI skl s g 5 dall (g S 5al

Gl M) Ll Jan e lia3 Y e lgnadia Gilia g Clasbeall (g iyl dpailly Ll
4 dawd Jyaall 2al 2see d8lal p dshll ahaiall Jsoa dapa (A aasl Gl ¢ 4a
Cuulio Sl 488 =gy (9 — 2) JEal) (& Jsaally | ally Lalaill oy (Clileall) Cillasall
O Slilual Hlaiay (Jshall adatall Je 83 g2 gall (HI) phaill Jad g1 ) 33y ylay & guanall Jalisl)

s A5Y) il ghaddly A ghal) adalal) awy (Say 3 ¢ adalall Ayl ALl (e Ay el Jaliill

Ii Jsb o lele mad) ddee iy al 3 LU Qudia g R@Y) cliladl (p5 2 ]
(X) Usne Jia pfisn S8 s ans y adaall (oS5 Aglasy Tawi ¢ Jsaall (& sl adaidll
2 ¢ el Dlee Ll ey pal 3 LB G A8Y) QliLadl ¢ gana o s g3
ol Gy 4881 laoley) sy ¢ Leaalie Cidea ) ) Lladl) #3815 &Y Ll e
i)
Waxs ¢ Jeziusall pus )l ebie o e WL &b () Jsaall bl Jiay (g2 500 Jad oy 2
B Qg e Jlidiy Jgaal) i oLAY) Jad g Agaadall (oY) laad o guie Unsf Jaals

63



S Juail) [ e livall o glall GG As ) [ dalial)

nnlall a3 skl adaiall (558 jall Jadll Jalis it Laday s ¢ &)l b Jiad Lgda
(Lee i) L suaia g Aais JSI 4881 clblosall Coany g

Uy lgaany ) sladall Ll Jua s adaiall (g 38 sall Jadll Cpulin Ll ppen JaS) 20 3
. (Ground Line) e s o 2 oandall skl adaall Wl (K5 4 jaie Lo ghads

A gl clilicall AV 4@y Clileall Laalas) ¢ Cplfiee any e L) 2 4
Gl 4 da) i) ()€l g S8 (V) A8l 2 gela Sl Gl o(Galiall)
- (andidl) 45 ganll L) a5 LS

alasiod A an )l Gubiia Ll 171000 5 1/500 s any ouliiay 28Y1 Clilidl o 5 5
b3 25 Y5 ¢ 1/100 sl 1/50 Jia (LS any (ubia) @ld (51 06K cundiall (bl
Uastisall s N (i o8 5 ol (g 55 uall as ¢ Lagine (3,8l G5 Lails A5 anlaall
A88Y) Clilsall an pl) (alila JLEAS aalag g | (AT 4y g pin A glaa (51 adaial) oy e
DAY Jalgadl e Gualiall o )l (b g

Aabiaal) (il @ld al W) e A sl ) 8 oAl sl 3 3 s Y dede 1]

el e s LS T S Cupuliall g colilall G (880 OIS WS 88V s ) i 22
Al s ¥ o Ao dslhall &8 ol LS @ E oo 3 c skl e e A3

ccanilial) Sl i Janadi 8 Alaaiosal)

Ll sy g 3450 ddee 3 daling (oY) (sLidV) Jad) mpenaill Jad ae 20a) Wades .6
Woay ¢ paall L guia 4l JS sy 5 (Grade Line) (soreaill ball sanall cunlidl)
abiie o) @l gl Al daitie b gl saaall Cunlid) LIS g Jea s}

Ala¥) Lnplall alladll bad (aualy 3 (Profile) g sosiall Jshall adaiall ansy (e slgT¥) anig
oo OSains (£ s il asanadll oY) Jad) saadl Jasll capulie Jaa ) 4] ¢ )Y xdaud
DY) AL Gl e 5 s | g g el sllaall g adl gl (G AaS]) ABDR]) i)

¢ gt sl G alitia e 53 ok LY sk il A pu Alee cusal 1 (9 - 2) e
(Grade (sareaill slisyl La Blsi Cualia aa ¢ JEH Jpoall 3 daia e LS el il
il L slase (H) Aledll adaiip (A) 4ladl ddas 8 L) Jadd o guial) (IS 13 ¢ 5 5dll Line)
(1000/1) 589 ai ) i Of Caale 1) = sl (5 phall skl adaiall aus )5 ¢ dungdall ()Y
(100/1) (53 sendl aus Jl1 (ula g
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Points Distances Ground Elevation
Ll | (m) &sY) clilual | (m) Akl (a )Y Cculie
A 0 12
B 20 11
¢ 40 11.5
D 60 14
E 80 17
F 100 19
G 120 18.5
H 140 19

F &Y oA Galah (Grade Line) easenail) eLiaY) Jad Jalsi Culic dag o5 1 Jad)
Jsenall il Cguia = I 5Y) AL o glaal) o gusitall # (Jaall x 488N Adlsall J 5ha)
Grade Elev. point = Grade Elev. First point =+ (S X D) (17 -2)
(o) gaelaill Jud) 53 gLyl lad (+)
- (SnsSN) Al Jaad) 3 LY dad ()

Al g Al aall Ak s o guaiall (3 8
Al Bl S e ALl 5.8

Lyl Laal Judll (Slope) =

A grade
- =
S A Distance (18-2)
19 —-12 7

140 -0 140
Dol WS (17 —2) sl gaadaty oLasY) Jadd 4 gaall Jaliil) Caplia 223 2

Lagd ¢ L) Jad o gaaie = (H) Al ddaili 5 (A) dglad) adaii] dgmpdall 0 )Y osasie Ol e
12 m = Grade Elev. A = Ground Elev. A : &) &

19 m = Grade Elev. H = Ground Elev. H
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Grade Elev. B=Grade Elev. A + Sx(D A —> B)
=12+0.05%x20=12+1=13m

Grade Elev. C =Grade Elev. A + Sx(D A——> (O)
=12+0.05%x40=12+2=14m

Grade Elev. D=Grade Elev. A + Sx(D A —>D)
=12+005x60=12+3=15m

Grade Elev. E=Grade Elev. A + Sx(D A —>E)
=124+0.05x80=12+4=16m

Grade Elev. F =Grade Elev. A + Sx(D A ——>F)
=12+0.05%x100=12+5=17m

Grade Elev. G=Grade Elev. A + Sx(D A —> Q)

=12+ 0.05%120=12+6=18m

Points Distances Ground Elevation Grade Elevation
Ll | (m) LY cliled) | (m) Akl ()Y cualia | ((m) sy b Culia

A 0 12 12

B 20 11 13

C 40 11.5 14

D 60 14 15

E 80 L% 16

F 100 19 17

G 120 18.5 18

H 140 19 19
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Vil By i) Vit o il o e iy S il o SN L) 5
SV 10 M OS5 A s Jiad aie Ungf Liguia JE38 11 m ga 5 Jsaall (A Csaie

bliall

Elevation (m)

10

0 20 40 60 20 100 120 140
Distances (m) 4u88Y) clila)

nplall (i 3 Capndiall A5 5l y (3 yhall = el ¢LasY) Jad 5 (a3 Jshall adaiall (5 5k e
Latind ¢ ¢ 5l 28 e (Fill) p2 05 (Cut) sl Gl ) dom s Lpapansill Conidial) e
Lo S oSl a0 688 Alaall ) e Jay 138 andad) e U gl gl gl ()58
D cand Gl G S 13 el i adalall o ey 1368 A3 e aa Ml g sl (Blac] cilS 13
Ols ¢l Daall g 0150 e Als Lo Jgmanll iy 0 ) i ) 4nd s Ll apanatll i)
(Civil 3D) zeabi ;S Apaadill zal jll Jlasicly a0 5kl (Y1 oS addid) L) ddac
AN jlais) ) dilayl Uadll jliie Qi el y Laliil) dap il 38R Jenil o Yoy

Al
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Errors Sources in Leveling A pudtl) ililas B pUadY) jilas 9 -2

: Instrumental Errors 4% shaiy) .

+ Leia g laatiad) 3 ylaial) 5 Jeadl i cUad¥ o3a

g A (e g 5188 e paldy 1 leall Jived JS) aaad daghi ay 531 Uadl) ]
380 Sleadl oy L (BLS) 5354l 5 (F.S) dadiall (g Adliall Coiatia A& gl
Lails Chatiall 8 Sleadl del@ ()5S G om0 ) 30 5 4 a aiel Bam By saca

Gk o eladll uia® o Gaay 1 @l 3 Aleaiud) 5 el e gy o) sl 2
Lo &35 JSUI (e \ggle Jadlas G cayg ¢ Lellantial Jif el gha g 3 lansall 58 (5 S
A Y e e Gl

: Jadu g (Personal Errors) s Uadd) .o

c Soall (A4 el delid lua aae ]

okl (A Jeaiid Al Dyl 8 ) sl 7 gag a2 D

oY) A paski 338l daa () sam lae s a ) pall e Dlead) caal 3
el i G i 88 leall sl ) alahaal 4

RAEE sl ol R G s Blelual | sl 88 B
i PTG SUVORE 350 SUON | I S PN I R EQ B

ALy 5 AT Al L Lebia Al el 1) Jpaid p2e 7

G INEN sl 8

: A Le Jaddy (Natural Errors) 4suhll sUady) -
TSN EETE N LN

sl syl il 2

Cooloall cila jo et A Gaad Al & padll 3
bkl g Sleall Cipd (B w4
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:qi,'l-ﬂqﬁflw

(B. M) &ysuidl Gl .3 (F.S) duda¥) 3¢l jill - 2 (B.S) 4ilal) s jill - |
skl alid) - 6 A il Al - § ol o

. il 7 pal aa ase 4 sl Jleel 8 Alasivall Lalisall 3 362 gl il 8 L/ 2 e
¢ Aliall JleeY) 8 Allenind (8 4 gl Slea 43l g (o) Al aS /3

an Al el 4 gl Jlaef & Jlaill Jad LSl ()W) S5 8l (386 / 4 s

¢ 4 glall alaliall Joe 2353 A L/ 5 e

¢ lekae A8 5l o8 Loy € Joaalod ey ¢ ALl &y pdll A W/ 6

,dasé Wase € 4 sl 3 o A e /7

+ Ly Loy 00 e ) al Shel / 8

.......... ans Ol (Bl (4 e e (5 giat 4 gl 3 jen) plina A 4SSN ]

..................... L dalse 322 e Jghall adaiall ans J Jasioidl s )l (il dainy 2
..................... B e nnmenmen s ¥

o Al BV Gmialls Gl Gp GUA (55l JaEY) Uas 3

-4y gl aglac

............. 5 e b Gy SN AR ke e ALalill Ay ) o) 4
s Gl JSay L PR p— g by Al 5 38 ) s ey S
.................. 56y e Siila 5 5V Ay pull Slea 23 6
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G Juadl) [ duslial) a glal) ASEY As jal) [ Aalual)

Directions Slalaiyi 1 — 3

iny Al dagad) Labluall Slleall e V) e Jle Bl o Uil lalad¥) (L 2
Lslhall clulal) a1 Lo sluall ading 3 Aped sall daluadl Jleel o dee @l 3 lad) eile
a5 LS Apad ) Claglen gl dpars 5 Il 3 ) Lelisatds )] mhas o Laliall a8l sa sl
(Sl 13 3 il L) dalide (350 yhay L) oda oy day 55 A da sl clalas) e seaal)
s (a3 (Reference Line) aa sl Jad ) 4 dlie dlasiidl bl anea () 585
e phias o iole s A il A3 i (Traverse) s (alaadll Cojmy Lo ol@ll e
g oY) ol dainall Jaghadll (e cli pe aae e daidi il Ay 305 A shll daleall cilulal
L) Lk ey Ll phal (e Alaial)
Wl Gy ¢ o DY) bl il Gl ¢ gy Jishl pld e Claliadl o 5l aren daias
Aoaall JleaS Apnal) 3 jeal) (e b e 5 (eld A, o) 350 plally (Wl 3 g 3al) sds (o
A ¢ pad gall el Jlaely alidll o818 438000 Ll 2 LY 5 (Total Station) AelSidl
Ll s 0 Gl sl a5l Slea Adand 5y (mabalinall Jladll) oy Cpma olail (e g DY) Cldl il
el Jeail) 8 Slata Ta i 7 i (31 Y 50 58]l Slea Adand 5 & S
1 dale 3 ) gy lalady) ands

Azimuth s 3 (G )as) oY) -]

Bearing s 2> a2l (Gl a3V1) olaiyl 22

. gkl (Gl aiY) slasy) -3
a3 ¢ Aa o (1) Bad Wl 15 3 Ala sl Jlexioly 280 Qadal 5 oo jlitall 3 claladY) (s
g ¢ analinall Jladll sladl yaad A Ll Jasins 5 Uagead) Lalisall 3 3¢y (e dlia gl
olai¥l 13gd dacilly L) jal da ghadll 5 cilala
2 al) olai¥) sa Jladdl oladl e ) e il e e dalusall Jlae 3 () seanadiall i) S8
slatily (alaS A A gl 0l slaT¥) Caymy L A Al e Ll s daplall 8 clalasl QS e
il (Sayy o5 Al i ) (Meridian) i)l cemy ol aa pe i ) A ALl e

D) slad¥) e el (A1 s pall & 58 () A ola3Y)

Assumed Meridian wa hdal) Jladd) 1 -1-3
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G Juadl) [ duslial) a glal) ASEY As jal) [ Aalual)

M clalady) &S 4] s ol ) s e (ladl) bd ) A caead 521 L3yl s
Ja e aaied 3 ¢ Al ) Loal () oS5 Allad) oda 8 a8l sall o8 GUA 5 el dlee 3 5 AY)
Talas) ()5S 4 Tany Sl oladl o (zal iy @l g 8 jral) f asadalinad) Jladd) olas) 4 yea axe

Jandl adge 3l jhe Lixa e

Juedlly (Uasiiall) @ lEaY) Juadll 138 (s 4Nl 48 e (e deal ) (S of 2y WY (Says
. ng.i...a.“

Magnetic Meridian rablital) Jladd) 2-1-3

el il a6 A jall 8 D jie g 5 e Lpsllina 5, Adaud g eaaad (S (53l SISV sa
slaily Ay gf 30 Anii Lgild 5 oY) oda € 13 ¢ Laily Jladll 128 ) s 3 AT whline Jlae
Gk o) Jdll s sl ¢ puhalinall slat¥) adle Gy A aa el Jad ) A Al G jic
Gy ¥ uhalinall Ll o) 3 ¢ (uaabinal ol pai¥) A0 3) pandi Ayl 3 Adall Jladll (e
ol (8 duphalinal 30Y) 4l pd8 o)) Jwedll Jig say | 8l aall Adall JLdll e
(1-3) J8&) & WS ¢ (Compass)

hlinal) Jladl) sladl aaas 8 Jerdad )5 oS il Aagdl Lalusdll 336280 (30 dia sl 228
IS dge gl Lila CiWlae (B Jasiadiy olad¥) 13¢d dpally Jo gladl) ) jas) ol lalasl (il
Bainall 5 jeaY) o daall A jsia e S aa g M 0 S

S5 A Flag¥ls A V) J A aia oSaa elat Ledy el (g 5 javie Ao (e Abia sl S
Alia gl (g fiad g ¢ Gamall o e G (o Ll HSS j dpuplalina 5 ) e Janiod g ¢ 3¢l jall 43y 3
gl 13 fany el Giliaily s e e aullag ¢ a el (e g oshan 5 (e e
Jledl) e A Ladlad) alel 4 2 (180) dedll Wl ¢ agiall Lo Alall 5 da o (Liua) Ladladl Lo
el Gojie sladl (8 3L VL il 138 oy ¢ adalinal)
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