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To find angle B:
DE? = DB? + BE? — 2[DB % BE] x cos(B)
9.542 = 52 + 62 — 2[5 x 6] x cos(B)

Angle B=120 degree
At the same way we can find angle D=33° and angle E=27 degree.
Check: 120+33+27=180 degree>>>0.K

DE afiwall ki) o 35ac ;\Alﬁh,ajhd\ Sl

sdand) 48, )k

The length of DF= 5m * cos 33=4.193m

The length of FC= 6m * cos 27=5.346m

4.193m + 5.346m approximately equal to 9.54m>

The line FB is the perpendicular line on ED line=5m *sin33=6m*sin27=2.723m.

Alternative way, by zero the measure tape at point B, then touch the tape measure DE left and

right, the lowest value will be at point F.

Alternative way, by using Pythagoras Theorem, 3:4:5 triangle.
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Conversion Factors

Examples: convert 30 degree to Radian measure?

. /4 o _T
Solution: T80 X 30° = .
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Examples: convert 10 degree to Gradient measure?

Solution: tan (10°) X 100 = 17.63 percent of slope (Gradient measure).
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1 mile= 5280 feet 1 Km=1000m
Foot= 12 inch 1m=100cm
1cm=10mm
1m=10dm
1dm=10cm

Conversion Factors
1 mile=1.609 km

1 mile= 5280 feet

1 inch=2.54 cm

1 ft.=30.48 cm
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Measuring Multistory Building Height and Vertical Angles Using Tape only
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X (m) Y (m) L (m) B (m) Z (m) K (m) | Vertical
Measure Measure Measure Measure e 4glis 7+B Angle
bytape | bytape | bytape | bytape | X/L=Y/Z (degree)
tan
(Z/L)

Group Names
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Measuring Angles Using Tape only
B
g
A
2 . 2 .
Sl = ds¥ a2 4 ) aal)” — 2[JsYalall x Sl alall]]
X cos (sl AL 45 30)
Work Description meter dm cm mm in. ft.

(mx1000) | (¢cm/2.54) | (in./12)

1- | Measure the distance AB=

2- | Measure the distance BC=

3- | Measure the distance AC=

Degree Radian= — X D° Gradient %
180 tan (D °) x 100

4- | Using the Cosine Equation to find Angle A=

5- | Using the Cosine Equation to find Angle B=

6- | Using the Cosine Equation to find Angle C=

77- | The summation of angles A+B+C=

Group Names

Supervisor Signature
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Pentamirror —— — Focusing knob

Optical sight

—Eyepiece lens

Horizontal cirde
revolver
Bottom plate (For AE-7C)
Horizontal fine-motion knob :
Leveling screws

Circular level
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Sighting and Focusing

1) Point the telescope in the direction of the target.
Then, sight through the aiming sight and align the
target to the apex of the triangular mark in the
field of view, as illustrated.

Target -

Aiming sight

-
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60m approx. , 9m opprox,

I 736 Ist. Setup

2-824

2nd Setup

{ Ist. Setup) True Height difference = 2824 -1-T36 = 1088
(2nd. Setup) Apparent Height difference =2-217 -1+ 133 = I-r084

Diff = 0004 which is less then
Emm

s Lewvel is in odjustment

Shaglaa y& Akl ) Ao glas Ak (e Bench Mark 2 @ geia J& aly i /
Ga iy e ) i qgwie (6 gy @iy BIM ) o 8 kel gl A guil) g qual 2y -
Al e Y laiay dalicall dalad) ddagd) (pa Al ol dunigh) 400 JANa g a1 dlaky ) B i)
LYY ﬁASM\va\ﬁw\#

2.130 (il 5 yhsa B¢ 2

-

Bench Mark (B.M)= Reduced Level=30.000 meter from Mean sea Level (M.S.L) or Datum
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(M) Middle cross hair =
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1'73 - Ih (L) \\ Lower cross hair 1.73

_Street Level

C

TR

B
When the Level is ready at point A, put the staff once at point B, and another at curbstone (point C), then fill the
blank table:

Staff readings

B

Staff readings

C

Middle
Cross
hair(m)

(M)

Upper
Cross
hair(m)

(U)

Lower
Cross
hair(m)

(L)

Check
middle
reading=
(U+L)/2

Calculate
distance
AB (m)=
(U-L)x100

Middle
Cross
hair(m)

(M2)

Upper
Cross
hair(m)

U)

Lower
Cross
hair(m)

(L)

Check
middle
reading

(U+_L)/2

Calculate
distance

AC (m)=
(U-L)x100

20

. Height of curbstone (h)= M2-M1=

meter

Group Names

Supervisor Signature
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Staff reading at A | Staff reading at B | Height of ceiling=A+B
(m) (m) (m)
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Group Names

Supervisor Signature
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Bench Mark (B.M)=Distance from bottom of staff to the Mean sea

Bench Mark at Point R1 R2 Bench Mark at Point B (m)=
A Staff Reading Staff Reading B.M+R1-R2
(B.M) m (m) (m)
Given 30.000

Group Names
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(Two Peg Method) dwsStaial) 4 gadl) - A gudil) jlgad ailal) gaadl)

: 20m Y Am < 20m .
E‘H ' FR2 FRle
SR2 SR1 |
E : M
E
Second Step First Step
SR2 SR1 Height FR2 FR1 Height
Difference Difference
(m) (m) poren (m) (m) freren
Difference between D1 and D2 (A) (mm) =
Level is in adjustment.if A <5 mm
Level is adjustment : YES NO

Group Names

Supervisor Signature
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Z ] %
o BM + BS = H =
HI - FS = TP ELEV

o zliad Ldie < pa i g B e Aygeddll Slga JAI Jand) Gty g ALy gl Adlicall ()9S5 Ladie (Sl
Differential W= Gt o) Series Leveling Auleiall 4yl avw Jardy A) sl

oAl 13gd e Jaa &) 2l g (miSall Jand) () ABLLNL 2B gall Jaad) ) o) dld ikl g Leveling
wJard) Jaguid JuuSY) el J gan i A 08y )

Differential Leveling

Level Rod

e e e e i i

Backsight Faresight

-
Hedg bt of Instrwment

—

Kmown Elevation

Vertical Datum - Efevation =0.0 m
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Sl 3y B jhaall Ao 5530 B S A9 1BS W LAl (Say g Backsight 4udlad) 3¢ 8l -
S

) JiS 08 3 jhauall e Mg 8e) B AN A5 IFS waldiy Foresight dxlaY) 351 &) -

A1) Be) Jil) aay A Bel 8 JS A 9 1IS maidi g Intermediate sight dxbu gl 351 81 -
AsalaY) Bs) Al S g

518N B jlaua A 4 i) Slga (e Siaal) b g 88Y) adY) g8 g:Line of Sight Ukl kA -

3 :(MSL) Mean Sea Level a3l gl (sgiwa L) camy g Datum 40l mhw -
.0.000 (s 5 dagd Bale Migyg o) i i gauia

g BN b e dBluall g8 g tHI s<idag Height of Instruments Jg) gl -
i

Euny (alil) 3 o Lgale ¢ oS5 AN AaBi) A 9 TP aidd g Turning Point ol dadi -
OSang Wl SR any 4818 Bl 8N Leale 1B g Jlgad) JAI 38 duala¥) 36 8N Lgule T4

.Temporary Bench Mark <8 43 guii 281 5 W jLic|
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Voo JAS) Lagdn Adlesal) cuils 13 B Akl cugia uglhaallg A 4dai b oY o v =BM ) dad s
Jlgall Bas) g A8 e AS) gliad (g) , i

Datum =0.000 m

=BS 5_hmall 35 B cuilsy A Al o 5 jhuall g dual alig 1 s Lo Sl g -
S a VoY, Y0 =Y, ¥ e+ ¢ Height of Instrument Jall gldi)) o8 | Y, ¥1e

Datum 4

Datum = 0.000 m

V,YY0 =FS 5 k) 350 B ¢ o< Ul Slgad) sl aa §1 Adali I A ddali (e B jlaucal) JilS .Y
A VLAY = e Ly LY e =61 Adali Giguda (B ca V0 Y, ¥R O=H| ) Ly,
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Datum =0.000 m

Turning Point Jiai (5 §1 ek o 5 acual) ¢liy aa 12 2 gal) 4 puiil) Slgn Jidy -¥

Ny .+, TAO=(BS) B kall Bel 8 cuilS g Asalal g AdlA Lgale e ) B asa of didg (TP)
Bz AL Sy I 2 Y o), VY g8 g Al AT g guia g CiBga BM giad S1 Akl

rob LSy ST (A ALEIAN B jlanual) 3518 pa S1 Akl o gaiia pad ok (8 A s g
_e\~\,l\\°=~,'k/\°+\~\,\\"~

BS

0.685m

51
12

Datum =0.000 m
OSay ¥, 0V o =FS dala) 3 lacuall 3o 89 Ll Slgadl eliy aa S2 M S1 (3a b jkauuall JAi - £

SV AN e b LaS g B shaall Bed B e Slgad) g ) 2 ok DA (e §2 i geda ) A
& 8A, YEozr oV,
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Datum = 0.000 m

=HI g AL TP sl A1) §2 Aaki 8 3 jhasal) o BS 4dll 31 89 I3 (12 (e dasudl) Jlga Jihy -0
) 499,84=\,Y¢o44A,YE0

BS

1.745m

A A
1
2 i
52 e I3
Datum = 0.000 m
t LSy B qpia g AL Y, Y6 FS Aualal bel by B Ak ) 5 jhaall JAE -1
2 aV,10.=Y,¥¢.-449,44
ES
2.340m
A
I3 P
= 3
Datum = 0.000 m JFQT.BSOm
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LIS sae 3aby) gy Al JSI Jabadle ) zliad Lgisd DA Cualiall ) AdY A8k ool oda g
Jand) SO (e 48BN Cliluaad) W cpadal Al g 34 gilal) Agaudiil) (g ydal) 1) Lol A |abaa ¥ rsaay
u.as.u\ Jand) g g,.\.“uM
spbeadl 08yl dlUia

Height of Instrument or Height of collimation -\

Rise and Fall Method -Y¥

i) Jliall By phatl S Gla A8k 7 3y i gany . byl g Cilsales agla Bas) g Ul

Height of Instrument or Height of collimation N gl

G B laall dalay) 351 8N g L8181 30 jill g BM ) ke 4 9 Jiad) ¢pe Cilidaral) 4d i Jgdn Jard =)

AL S au ga
Staff Reading (m) Height of Reduced Remarks
Points Backsight Foresight | Instruments | Level RL
(m) (m)
A 2.365 No reading 100.000 Bench Mark
(BM)
S1 0.685 1.235 Turning Point
S2 1.745 3.570 Turning Point
B No reading 2.340 Required BM

2- First Height of Instruments (HI)=Bench Mark Value (BM)+Backsight (BS) staff Reading

15t HI=BM+BS=100.000+2.365=102.365m

Staff Reading (m) Height of Reduced Remarks
Points Backsight Foresight | Instruments | Level RL
(m) (m)
A 2.365 102.365 100.000 Bench Mark
(BM)
N | 0.685 1.235 Turning Point
S2 1.745 3.570 Turning Point
B 2.340 Required BM
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3- Next Reduced Level (RL)=Last HI-Foresight (FS) or Intermediate sight (IS)
RL=102.365-1.235=101.130m

Staff Reading (m) Height of Next RL Remarks
Points Backsight Foresight | Instruments
(m) =last HI —
FS or
IS
A 2.365 102.365 100.000 Bench Mark
(BM)
S1 0.685 1.235 101.130 Turning Point
S2 1.745 3.570 Turning Point
B 2.340 Required BM

4- Next Hi=last Hi+(BS-FS)
Next HI=102.365+(0.685-1.235)=101.815m

Staff Reading (m) Next Next RL Remarks
Points Backsight Foresight | HI=last
HI+(BS-FS) | =last HI —
FS or
IS
A 2.365 102.365 100.000 Bench Mark
(BM)
S1 0.685 1.235 101.815 101.130 Turning Point
S2 1.745 3.570 Turning Point
B 2.340 Required BM

Joaal) Jasi 48, jhal) udiyg -0

Next RL=Last HI-FS=101.815-3.570=98.245m

Staff Reading (m) Next Next RL Remarks
Points Backsight Foresight | HI=last
HI+(BS-FS) | =last HI —
FS or
IS
A 2.365 102.365 100.000 Bench Mark
(BM)
S1 0.685 1.235 101.815 101.130 Turning Point
S2 1.745 3.570 98.245 Turning Point
B 2.340 Required BM
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Next HI=Last HI+(BS-FS)=101.815+(1.745-3.570)=99.990m
Staff Reading (m) Next Next RL Remarks
Points Backsight Foresight | HI=last
HI+(BS-FS) | =last HI —
FS or
LS
A 2.365 102.365 100.000 Bench Mark
(BM)
S1 0.685 1.235 101.815 101,130 Turning Point
S2 1.745 3.570 99.990 98.245 Turning Point
B 2.340 Required BM
Next RL=Last HI-FS=99.990-2.340=97.650m
Staff Reading (m) Next Next RL Remarks
Points Backsight Foresight | HI=last
HI+(BS-FS) | =last HI —
FS or
IS
A 2.365 102.365 100.000 Bench Mark
(BM)
S1 0.685 1.235 101.815 101.130 Turning Point
S2 1.745 3.570 99.990 98.245 Turning Point
B 2.340 97.650 Required BM
Checking.......

>BS - >FS = RL @ last point - RL @1% point
(2.365+0.685+1.745)-(1.235+3.570+2.340) =97.650-100.000
4.795-7.145=97.650-100.000
-2.35=-2.35 - calculations are 0.K
Aadd Aial) dgilaal) Jlee) daua day 815 Aaana 48a) Jlae ) 0985 gl b jidu Y check -1 13 o)) :4Badk

31 (Y)Y 1Y) dabliddl juida/ Aand) dunia aud



) Ldin and
dalall uida
ALY Alds yal)

& patiuall daalal)

Fuigl) s

Rise and Fall Method :Lib

a5 hacuall Lpala¥) 351 il g LAIRY 55 ) g BM ) Jlka a5 Jial) e cibanall 4 guaig Jgaa Jard =

Al S pud ga
Points Staff reading (m) A H = last Reading — next Reading Next RL Remarks
—gL + [Rise
—LEall
BS (m) FS (m) if + Rise if - Fall RL (m)
A 2.365 | Noreading 100.000 BM
S1 0.685 1.235
S2 1.745 3.570
B No 2.340
reading
2- Find Difference in elevation (m) A H = last Reading — next Reading
Points Staff reading (m) AH Next RL Remarks
= last Readin i
— next Readhg}' =last RL + [‘;2{?
BS (m) FS (m) if + Rise if - Fall RL (m)
A 2.365 .| Noreading - - 100.000 BM
s1 0.685 |~ 1.235 —|> 2.365-
1.1.235
N =1.130
S2 1.745 ™ 3570 » 0.685-
3.570
=2.885
B No reading 2.340 > 1.745-
2.340
=0.595
Rise
3- NextRL = lastRL + Fall]
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Points Staff reading (m) AH Next RL Remarks
= last Reading Rise
— next Reading =lastRL + Fall
BS (m) FS (m) if + Rise | if-Fall RL (m)
A 2.365 No reading 100.000 BM
51 0.685 1.235 1.130 100+1.130=101.13
52 1.745 3.570 2.885 101.13-2.885=98.245
B No reading 2.340 0.595 98.245-0.595=97.650
Checking.......

>'BS - Y FS = Y Rise - Y Fall =RL @ last point - RL @1*' point

(2.365+0.685+1.745)-(1.235+3.570+2.340)=(1.13)-(2.885+0.595)=97.650-100.000

=-2.35 . calculations are 0.K

i) Aglaat) Jlas¥) Ao ay ¢S g Aagaua Atial) Jlas¥) 055 ol b sidy Y check ) 138 ¢ sAkiad

:Jbia

1 AUl JUall A Las Jaad) £U Intermediate Sight (IS) Ak sl il 81 (ary Clua ol ¢)) (Sang

3.015 0.730

J
1.925 0. 362 g
|z.552 |1_me 0.927 1.903 3.589 b Level
H position 4
0.571
B 1.305 1.422 Level
A Level C osition 3
Datum position 1 \D /F P
RL+50 m

Datum
RL+50 m
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Level
position 1

Level E

position 2

Lewvel

position 2

Level
Level position 4
position 3
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Height of Instrument or Height of collimation 4% )k :¥ ol
Staff Reading (m) Height of Reduced Remarks
Points Backsight | Intermediate | Foresight | Instruments | Level RL
Sight (IS) (m) (m)
Datum 2.554 50.000 BM
A 1.783
B 0.926
C 1.963
D 1.305 3.587 TP
E 1.432
F 3.250 0.573 TP
G 1.925
H 3.015 0.496 TP
J 0.780
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Staff Reading (m) Next Next RL Remarks
Backsight | Intermediate | Foresight | HI=last
Points Sight (IS) HI+(BS-FS) | =last HI —
FS or
IS
Datum 2.554 50.000 50.000 BM
+2.554
_»  =52.554
A 1.783 > 52.554 52.554
-1.783
=50.771
B 0.926 ( HIfor IS || 52.554 52.554
=last HI -0.926
=51.628
C 1.963 52.554 52.554
> -1.963
=50.591
D 1.305 3.587 52.554 52.554 TP
+(1.305- -3.587
> 3.587)= =48.967
| sean
E 1.432 HI for IS 50.272 50.272
=last HI -1.432
=48.840
F 3.250 0.573 50.272+ 50.272 TP
(3.250- -0.573
> 0.573)= =49.699
/ 52.949
G 1.925 HI for IS 52.949 52.949
=last HI -1.925
=51.024
H 3.015 0.496 52.949+ 52.949 TP
(3.015- -0.496
0.496) =52.453
=55.468
J 0.780 55.468-
0.780
=54.688
Al Al 4818 AaBill Audi ga dgdac ol JalAIN Slgad) gL ) ABaadla
Checking...

>BS - > FS = RL @ last point - RL @1 point=4.688 . calculations are 0.K
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Rise and Fall Method 4&; ks ;Lili
Points Staff reading (m) AH Mext RL Remarks
= last Reading =last RL +
— next Reading Risal
FnH]
BS (m) 15 {m) FS (m) if + Rise if - Fall RL (m)
Datum 2.554 50.000 BM
A 1.783 2.554 50.000
-1.783 +0.771
=0.771 =50.771
B 0.926 1.783 50.771
-0.926 +0.857
=0.857 =51.628
C 1.963 0.926 51.628
-1.963 -1.037
=1.037 =50.501
D 1.305 3.587 1.963 50.591 TP
-3.587 -1.624
=1.624 =48.967
E 1.432 1.305 48.967
-1.432 -0.127
=0.127 =48.840
F 3.250 0.573 1.432 48.840 TP
-0.573 +0.859
=0.859 =49.699
G 1.925 3.250 49.699
-1.925 +1.325
=1.325 =51.024
H 3.015 0.4%6 1.925 51.024 TP
-0.496 +1.429
=1.429 =52.453
] 0.780 3.015 52.453
-0.78 +2.235
=2.235 =54.688

llal) A i) i M LSt Jgaad) (b Fall U 4duad) 3 LAY pud g3 ¥ saliadla
Checking...
Y>BS - Y FS = Y Rise - ) Fall =RL @ last point - RL @1** point
4.688 calculations are 0. K
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This table is site survey date. Please find reduced level for each point using Rise and fall

method and Height of collimation method?

Staff Staff Reading (m) Height of Reduced | Remarks

Station Backsight | Intermediate | Foresight | Instruments | Level RL

Points Sight (IS) (m) (m)
A 2.130 50.000 BM
B 1.990 0.390 TP
C 0.700
D 2.120
E 3.400
F 0.510 2.740 TP
G 0.970
H 1.250

37

Solution: Reduced level for point H=50.250 m and checking value = 0.25
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Closed and open traverse

1- Closed level traverse
Series of level runs from a known Datum or RL to a known Datum or RL

2- Closed loop level traverse
Series of level runs from a known Datum or RLback to the known Datum or
RL.

3- Open level traverse
Series of level runs from a known Datum or RL. This must be avoided
because there are no checks on misreading.

known known
Datum or RL A Datum or RL

known
Datum or RL

D
B S —‘\'
known E

DatumorRL A
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a8l A BMa Jil g a0 sl sl Ak |/ A0 Al
Yo vy / ] s dalua
Differential Leveling dlewludiall 4 gudl)
1.5
L.S C L.S
Level
Position 2
B.S Level EFS
Position 1 F
A F.S
B.M D
30.000 m
1- Field work
Staff Reading (m) Reduced
Points . Intermediate . Level RL Remarks
Backsight (BS) Sight (IS) Foresight (FS) (m)

A Given 30.000 B.M

B Office Work 1P

C Office Work 1P

D Office Work TP

E Office Work 1P

F Office Work | End Point

2- Office Work

- Find Reduced Level for each point using Height of Instruments (Collimation) Method, then check the results.

- Find Reduced Level for each point using Rise and Fall Method, then check the results.

Group Names
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H.W _ Differential Leveling Aewludiall 43 gudill iu il g

1.5
1.5 C 1.5
B » E
Level
Position 2
B.S Level F.S
i Position 1 F
A F.S B.S
B.M D
30.000 m
1- Field work
Staff Reading (m) Reduced
Points ) Intermediate . Level RL Remarks
Backsight (BS) Sight (IS) Foresight (FS) (m)

A Given 30.000 B.M

B Office Work 1P

C Office Work 1P

D Office Work TP

E Office Work 1P

F Office Work | End Point

2- Office Work
- Find Reduced Level for each point using Height of Instruments (Collimation) Method, then check the results.

Find Reduced Level for each point using Rise and Fall Method, then check the results.

Group Names
Supervisor Signature
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1 ~~8
25 200

= )l el

52 m

51m :
50 m
4 _ : :
A S | g E el -1 3 e B E
=, = (=] =] Q %
s 2 A g s
= 8 o i 2 0
Sa R b e 1 i
> E & I 2 = o
Datum=0.000m
Om 30m 60 m 90 m 120m 150m 180 m 210 m

Typical profile of Longitudinal Section

(Formation Line) s i

UJJY‘M‘Q‘MJ&J)M‘&b&‘jdﬁd‘%)dééﬁus&‘gww‘wm‘bdm"ﬁml'g&"hiﬁ
il 90 9 peial) Aala i Al (yda V) G el JSG S AN a5 sl Jlas ¥ Ao ARIS (8 e (!
2 g dad) cilaas Ly ""@djwéﬁ\ﬁf-uﬁﬁhi

(Vhal) Al (e AgaS) jil) Adlsal) x $LEN) Jad Jaa) + Adal J ) o gauia =pLEN) Jad o Al () o gauia
L g laa o gllaall Adadil) ) £ g pdiall B A gY) Aail) (e Adlacall & 3 ApaS) i) Adlusal)

S Jaall S 13 (+)
JAadU Jaal) (s 131 (-)
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52 my

51m

50m

€ oY) day ¥ LA LAY Jad Cuaaiia aea) , jia Yo il S

(Dol B Jara) a VY, Y= A g¥) Aalil) aguia 1l
AVYI=(a Yoxe, s V)HVY, Y40l Addil) G gude
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Datum=0.
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Datum=0.000m 0om 30 m 60 m 90 m 120 m 150 m 180 m 210 m
-1 ey
S;\ﬁdjsﬁs,w\%gé? 1,0 aJ\&@LM\Q\J&JHQAJhéhLJs oAl Al cie) Al sa Al
Staff Distance BS IS FS RL Remarks
Reading (m)
1 0 1.5 60.5
2 30 2.5
3 60 4.0
4 90 3.0 2.0
5 120 5.5
6 150 6.0 1.0
7 180 3.0
-t slhaal)

.(H1) &k (Rise and Fall Method) ¢ il Ak (S cuulia g A% =)

Ad g aal) 5okl cua clibuald) daua (e 28U -Y

J\&MJALM\&JJHﬁ%wﬁaw)wgﬁqgljh&kﬁdeu)\‘;31,35\éJJS\e\.\&luL) =Y
o B ana ) aliBa g (A an ) aliia

Yo %V 580 Msra %), Y o e Jrara e, 0 v s gadally jluall Adakl (e Litise sLEN) b an ) -t
A B

A9 Jdal) (ghlia iy -0

) Laa ga Jual) o B (kg oL&) Jad Juad) Gl 0 A La -

1 AN Jgaad) B SUamal) Jaldil) cupilia ald) Aaua (ya SU -V
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Staff Distance BS IS FS RL Remarks
Reading (m)
1 0 1.5 60.5
2 30 2.5 59.5
3 60 4.0 58.0
4 90 3.0 2.0 60.0
5 120 5.5 57.5
6 150 6.0 1.0 62.0
7 180 3.0 65.0
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Points A B C D E F G H
Distance (m) 0 30.0 60.0 90.0 | 120.0 | 150.0 | 180.0 | 210.0
R.L 51.000 | 51.500 | 51.250 | 50.000 | 50.250 | 51.000 | 51.250 | 52.000
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Longitudinal Section (Profile) 43 shll akaliall

1- Field work

Chainage | Distance Staff Reading (m) Reduced
ointsg (m) Backsight Intermediate Foresight Level RL Remarks
P (BS) Sight (IS) (FS) (m)
A 0 30.000 B.M
B 30 Office Work
c 60 Office Work
D 90 Office Work
E 120 Office Work
F 150 Office Work
G 180 Office Work
H 210 Office Work

2- Office Work

- Find Reduced Level for each point using any method, then check the results.
- Using a Cartesian graph paper; draw the profile with a suitable scale.

- Draw a Formation line between A and H, starting from first point A, with a slope of 0.75%.

Group Names

S AR e Bl Glga O aae Bal ) O Gleadly audal o)) caa (K19 Lt g 9l Ada g JalS pua g GliLSal- ABaadle
b gl CandS piay DAL sae JliS g 5 ) 3518 3 Adle

Supervisor Signature
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Eyepiece Adjuster:
to focus on bull's-eye reticle

Focus Knob:
to focus on ground target
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Center the point
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Step 1. Place the center point of the pro-
[ravcCier oy B vertex of the .|||!.;'!t:.

Stap 2. Place the ) mark on one side of the
angie.

Step 3. RBead the measure of the :|1=.!-;E|' where

the other sxle croswes the prodaclor.

[lie measure of the angle is 35°,

e ga ol Jlga haud i

Robotic setting S5l 5 g) b (S (5 ging Lgia andd 4o 5il) Cua ¢ ¥ 92 50 B Jga) Alids
Ll Jo g siad (Al gilgde Al 55¢aY) ha bl dlee (B L0l 5 5ga) (A 4alEY) Oy
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g pna e Cadludl) g AclBil) Jaudn § g0 Vg dasaa S AclAl & g craluddl) Jasda 9 Y ()
(o 93 500 a9 g 3l g Cingd) LBud A1 L) Zloca (e Japal) b cidlia) gl

ferh LS Lgilhal ga (065 (A €1 60U (pall) Janidal) sl 7 g aly g 9

1- Instrument with tribrach (three screw leveling head).

2- Optical plummet.

3- Circular bubble.

4- Plate bubble.

5- Tripod with adjustable length legs.
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Lalual) jode Lanigh 45
A Al

Ze 39°:29":45"

nit

h=

) 50°:30":15"
Horizontal=0

For Check: 50(1:30":15"" + 39(1:29':45"” = .90(1:00':00"

opposite Side
tan @ = 2PPOSTe-Ce

40l A8Mal) Coa g -¢
adjacent Side

a ¥1,¢ =tan 50°:30":15"” xa Y+ =AC

Hypotenuse
opposite Side

adjacent Side

ATYANYA= VL VA E FRLE =CD&L§3J\+AC&L§5J\=GJ,\S‘&L§SJ\ -0
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Ans/ 90°:00:00” - 50°:30":15" (let simplify the subtraction)
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rby LSy Al 10 g A8 09 gdn 3 A LA ruasd
89°:59:60"” itis the same number of 90°:00’:00”

Now it is very easy by hand and without using calculator to subtract

89°:59':60"” - 50°:30":15" = 39°:29":45"
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Measuring The Height of The Reached Base Tower
A

. o™
\\'\1“3‘\0

\
="
(@]

<
N
—
LEX

~.

—
/_-,‘.':
T

1- Gently set both the bobbles and plummet of the theodolite.
2- Set the Theodolite as a Level, by making the telescope exactly horizontal.

Middle Calculate the | Check the | Vertical angle Grade Vertical Vertical
Reading | distance BD in | distance Oindegree V% distance (m) | distance (m)
CD in meter=(Upper- BD in AC=BDx | AD=AC+CD
meter Lower)x100 meter tan 6
using Tape

3- Manually and without using calculator, subtract 90° - 6 =
4- Mathematically Convert 8.to fraction mode (example 50.504166666° )

5- Mathematically Reconvert the result again to degree mode (example 50°:30’:15")

Group Names
Supervisor Signature

73 (Y)Y 1Y) dabliddl juida/ Aand) dunia aud




dayl) duaia ?‘“‘é & patiuall daalal)
dalall uida dwaigl) 448
ALY Alds yal)

adad N Joagl oS Vg aiacld ) Jguasl (Sar ¥ o p L)) (b

A HVA OSly L Aantle G BY A ) (bl Y 93 93l G g8l (e AL B plaaal) izl )

albaadly 59538 Ll Jguaa s Sty (Al g 7 oully A Sl Jiad Al 9 B Ak gad i g3 ) o gSuali A i )
daa Y v o=dyg) 3l dad (8 Zenith=0 Luall OIS 131 g o 43 Y 0= S5 Horizontal=0 Ll ¢S 13)

74 (Y)Y 1Y) dabliddl juida/ Aand) dunia aud



& patiuall daalal)

) Ldin and
uigl) At

dalall uida
ALY Alds yal)

......Horizontal=0_

VL.V A

i

Zenith=0 Distance

6 = 01=02=15"

03=\.0° 62 — 105 — 90=15°

a YLVA

61=15°

Distance

a ", 16 =tan 15/a), VA = 488 Al gz Al LAl ciliMal) aladily -
sl (gl At BLAN Ay g) 31 (sl g Ao Ui ) o gllaal) gz ) B S Al g A s g3 5l) o gSaulli A gi =Y
A o i A9l 3N )9S Zenith=0 ) Horizontal=0 $) s bua

=16m

Al b Line of Collipation (Sight)

14.239+1.78

tan (65) xV," ¢ =14.239m

1 a0

(o]

AE
AE +EB

y a0 E |

AB =
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Frequent Ask Questions (FAQ)-
1-Is this method of measure accurate?

2-lIs it possible to use smart phone software (Android) instead of this method?

3-What is the maximum distance between the user and the tower?

4-What is the maximum height that we can measure?

5-Why should we measure the height of the tower?

6-How can | measure the height of the cantilever of the building?

7-lIs it possible to use steel tape instead of staff?

8-Checking the plummet of the theodolite, is a must?

9-Why shouldn’t we measure the grade?

10- Is it possible to measure without bubble check?

11- If we could not see the base of the tower because of trees for example, what should we do?

12-1 have only level instrument, may | measure the tower by this method?

13- What should I do if | forgot my scientific calculator in the site?

14- If the base of the theodolite tripod not the same level with the base of the building (approximately 15
meters), is this method valid?

15- Should | rewrite this leaflet in my report exactly?

16- Is the height of the tripod effect on the measure?

17-Is it possible to measure the height of two adjacent building at one location of theodolite?

18- If the setting of the theodolite changed, is this method valid?

19- What is the accurate instrument to measure the height of the building?

20- What should I do If the setting of the theodolite angle on the military?

21-1 have a Digital electronics. Measure instruments, may | use it to measure the height of the building
instead of this method?

22-Is it possibleto measure the height of airplane flight?

23-Is it possible to use the theodolite when raining?

24- We use TOPCON theodolite, is there another types, and which one you prefer?

25- | should measure the height of the building at night, is it possible?

26- There is a soil compactor close to me, is it possible to continue measuring?

27- Why shouldn’t we use Total Station instrument instead of Theodolite?

28-Is it possible to use Google earth to measure height of building?

29-|1 am Environment engineering student not a surveyor, why should | learn this method?

30- How can | check that my height measure correct or not, what is the suitable method for that?

31- What if | can reach the top and the base of the building, should | use this method?

32- The tower is not exactly vertical, it is curved to the left, how can | check the measure?
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Measuring Height of the Tower

A
A B Line of Colliafation
03
- o1 ”1€
C 62
D
1- Staff reading (middle hair) EB= distance CD= m
2- Vertical Angle CED. 61 = Angle EDB- 62 = 0 ! "
EB EB
3- tan62—5—>>> -~ BD_tanGZ_ EC = m
4- Vertical Angle AEC 03= 0 ! "
5- tan 83 = 2—; —->»  ~\Vertical distance AC =CE x tan 63= m
6- Vertical distance AD=AC+CD= m
Group Names Supervisor Signature
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B
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C
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gole hie i g JS& TOP VEIW
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(0 set ) 488 Ay 5150 pdualy 0 gl ¥

¢ AU Lal o, %Y, ) Aol Jadd ) ¥ sa) aadiad Gua AUy JSI ALY OGS l  sSdil) An gl ¢
L had S M) plaiandd

1A g Joia Jas e pdgall adl pay Ay Ay s lliadle jiBa At a5y -0

78 (Y)Y 1Y) dabliddl juida/ Aand) dunia aud



79

) Ldin and & patival) daalal)
dalall uida dwaigl) 448
ALY Alds yal)

sdan) ad 5a

1 Ll o)

g

o)

Building name Corner Azimuth Angle | Distance from A Remarks
(degree) (m)
Building 1 Jladd) oladily J4¥) 1501:30":50" 100 AB
gl A 6501:12':04" 7 AC

Gl sladly &MY | 85(1:407:33” 90
Building 2 Gdd) oladly J oY) 11001:20':15" 98
gl ALY 119(1:30":50" 55
Qeiad) oladly GEY | 15507:507:30" 105
Building 3 Juedd oladly Jg¥) | 345(1:55':50" 99
b gl (A 32001:25':50" 33
Gl sladly &I | 30001:307:20” 47
Building 4 Juadd ol Jg¥) | 27501:15":15" 16
il oladly BN | 22507:30':50" 26
Building 5 A oladly Y 20501:30":20" 64
gl A 19001:45':50" 53
i) oladly &I T 18611:30':50" 101

2 Oy yhay 488Y) cldlosall (uld Ay NI
RV EPIYRRANKEC IR

P L i) 3 il g Llal) 8 padil) B 8 co (81 =3lgad) B 3 g gal) Laliud) &l i aladiuly -Y

()0 ) Sl s sl i)

SAzimuth S ali 13l [ u

gl ) i) cra A8 Ay 9130 faa b Aalucall A3 B9 Jladill sladl 58 9

$Zenith 2 419059 Azimuth 2 490 G G888 La /w

Zenith Azimuth
Vertical 4 8L 491 ) Horizontal 488 4, ) ;
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.BC glal
BC2=AC2+AB2-2*AC*AB*cos(BAC)

TBAC 491 ) Ada) LS oMo 3 ga gall Jgaall ad e /o
Angle BAC=azimuth AC — azimuth AB
=6501:12":04" - 1501:30":50"” =49(1:41":14"

$USAl A Y Jldlag X ke g Al /o
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X=100*%sin(15(1:30":50")=26.747m
Y=100%cos(1511:30":50"")=96.356m
Then try to draw a (X-Y) sketch by AutoCAD program.... (Required!)
£ oy sy A il puzlaall ) £ s ) oSy

42 D Jpasll oSa Vs 4118 ) Jguagl s 1 L) o )
428 ) g3l (s g sl N Jgua sl S ¥ 0 LS (b Y

A el 48 gy o) AutoCAD gebis a)3a3uls (3 Dimension ) Sba¥) (A3 Jabada anal /(A @) 9) e
AaiY) aaa da gl /(An @alg) o
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1
2

Buildings Data Collect e slaa 435 2d

Site Work
Collimate the North direction and set the Theodolite display horizontal angle (0 set)......given by supervisor.
Collimate the corner C and find Azimuth AC ( 81)=Angle BAC= 0 ! "
Collimate the corner D and find Azimuth AD ( 82)=Angle BAD= 0 ! "
63 =062-01= ° ! )
Using tape, find horizontal distance AC= m.
Using tape, find horizontal distance AD= m.
Using tape, find horizontal distance CD= m.
Using the formula check-horizontal distance CD= m.

CD? = AC? + AD? — 2[AC x AD] x cos(83)

Office Work

- Using A4 size paper, Protractor and Ruler to draw the front fagade of the building or AutoCAD.
- The suitable scale'is 1/500. A
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Reciprocal Leveling by using Theodolite Instrument
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Reciprocal Leveling by using Theodolite Instrument

1

Given the RL @ A=30m, required RL @ B.
2- 1% step the Theodolite behind staff A.

- Staff reading B= m.
- Staff reading A= m.
- Residual value (R1)= m.

3- 2"d step the Theodolite behind staff B. IE a e
- Staff reading B= m. I:'I' 2 step E-I fm
- Staff reading A= m. L

- Residual value (R2)=
4

Avg. Residual value=R1+R2/2 = m.

5- If staff reading A > staff reading B, then Reduced level @ B > Reduced level @ A.
~. Reduced level @B = Reduced level @ A + Avg. Residual value
Reduced level @B = + = m.
6- If staff reading A < staff reading B, then Reduced level @ B < Reduced level @ A.
~. Reduced level @B= Reduced level @ A - Avg. Residual value

Reduced level @B = - = m.
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& NS A g jrall () 581 canen Lgilabuna A4 s (S puatin, JUSE) ) SN aseady 1 931 Ayl
JCaliall g Judatiaall
1A 43y lal)
A gl JS) JA08 aBiga (o) b P Akl (Kilg (v, ) I Adai pdga (-
Eua X1,X2,X3,X4 Jia JSa) S ) o (80 S (A P Ad (ha (el jgaal) o A588Y) ABliall aiad LY
A5 SOV S 130 L ga 5L g o galall gaall jluw o oSN oS 131 Ailall alal Al 8 L) gia gl
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Al B L) i g ¥1,Y2,¥3,Y4 Jia 0S5 JS N P Akl ¢pa gaball jgaal) o A g8l Alual) uuas Y
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1AL (ARl (adas pd

Areq = 1 9 {(Xl. Y2 + X2.Y3 + X3.Y4 + X4.Y1) —}
Tea =% (Y1.X2 +Y2.X3 + Y3.X4 + Y4.X1)
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X1=-8 X2=-8 X3=12 X4=12
Yi=-4 Y2=4 Y3-4 Yd4=-4
1 ((X1.Y2+X2.Y3+X3.Y4+X4.Y1) — .
Area =5 { (Y1.X2 +Y2.X3 + ¥Y3.X4 + Y4.X1) } = 160 Unit
28 pal) Jasl) & gl

Labue Glua qiglhaal) (b ¥ S ) yaal oy -

G 55l Jlga (e LY g 4l (S G A ) 02 Y g (b ¥ g5l Sl gl -Y
A Ol ) Adas

05 0)=P AL 4 g saball g ) JlaaY) adalss dadi A Jlgall cualodl) AalS yliad oY

eaﬂm ¢! %ﬂ&du‘&éyhﬂem :\JLA‘;AJ Jaddl ) 4-3-}&33\9)14&\2444& 1
Y gaball jaallsladl (Sl adld e

Lgdlall jgaall slaily (Oset) AEN) 4y 51 30 et a3y -0

o) Gy Ga ¢Sy S N Azimuth ) A1) el qsthall JSAN (S ) Jlea) G gSudi A gl oy 21
JLgiabas Gl 31 yall

Laliead) il pnds Ba sk (o 91 Gl o i aladiiails Lal 0S5 JS ) P lgad) coalid Adaks (e Adlucal) (il oy -V
Staff skl Ao g i Slgally 3153 5all

s Aflial) calaall alaA00L Y Aad g X Aad ) Adu) Al -A

A gal) g ddlaad) <l LYY Ble) s g ¢y gIAN (Gaadal ATy -9

rdan) giga (b AU Jgand) digs aly-)

Azimuth(degree) { Distance (m) | Distance X (m) | Distance Y
(m)
PA 243(1:26":6" 45 X1 Y1
PB 296(1:33":54" 445 X2 Y2
PC 7104:33":54" 410 X3 Y3
PD 10811:26":6" 410 X4 Y4

|

b sal) (e Lgbean oy LA J1gal) (e Lgabasa Aty
(GaiSe cililua)

\ ) \ )
I

(Y T-Y V) Galisad) jode/ Ll dudia aud



dayl) duaia ?‘“‘é & patiuall daalal)
dalall uida dwaigl) 448

ALY Alds yal)

e Foasa AP
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S e il a3 Alls 108°:26':6” =PD Azimuth ) 4l e 4diall clibuall (e aslea -
L g gl

S bl Jay yd Aan) gy Ll Lguld a5 Al g 4+/TO=PD 4881 ddlucall dad Adial) clibual) (3o aglaa =Y
JLaliad) &l e

71°:33":54"=108°:26":6" -V A+ = @ Lad ) Sl (e oY

X3,Y3 z At 4l J)gal) aladialy -t

329 Y Y=4+/10 x sin(71°%:33':54")=X3 & -0

Ciaa g 4= 4+/10 X cos(71%:33":54")=Y3 cua -1

-V

Ol A saal) g B (o s Sy LAY (i gh g a1 i gl Gkl (ha g s La () 3 Aliadlas

oda 43 24 M Processer s RAM s (s siag 43 13 JSdu Total Station ) J4 W asis Al cililaad)
.2 Lad Total station ) Jig aladied LA (o 8 <8 Undany Lilas Lgdulai g ¢y g
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Calculation of Land Areas
-I-V* —_—
-X T4 X
Yo
Status Azimuth direction Diagonal Status of © Value of
Value Distance(m) 0 Degree
TA 0 ! " 01=Azimuth TA 0 ! "
TB 0 ! " 02=180-Azimuth TB 0 ! "
TC 0 ! " 63=Azimuth TC-180 0 ! "
TD 0 ! " 04=Azimuth TD-270 0 ! "
Distance of X (m) Sign and value of X Distance of Y (m) Sign and value of Y (m)
(m)
Sin01 x distance(TA) | X1=+ Cos01 x distance(TA) | Y1=+
Sin02 x distance(TB) | X2=+ Cos02 x distance(TB) | Y2=-
Sin03 x distance(TC) | X3=- Cos03 x distance(TC) | Y3=-
Cos04 x distance(TD) | X4=- Sin 04 x distance(TD) | Y4=+

Apply the Area formula then check your results by using AutoCAD program
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P At

Miad g g8 U 4y 0 aladiualy P Al ) g sl S ) (e (S IS (e B pilsal) Adlsall (il (S llisy -
2 VLAY =pA Al

G (a Sy JS () Jladd) Jad e 488Y) 459030 e Jidi (Al 9 Azimuth ) &gl Glas (e dllXS 20
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0 =tan"1(2 =+ 2) = 45°00": 00"
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Point Coordinates (m) Distance (m) | Azimuth(degree)

X Y

PA 2 2 2.83 45°:00": 00"
PB 2 4 4.47 26°:33':54"
PC 4 4 5.67 45°:00: 00"
PD 4 2 4.47 63°:26": 06"

AulEal) JlasY)

WP Ak 8 Sleall cualial o)

O K ) Jaddl sladl (B aly JLadl) olad) 48 jaa pse Alla Loy Jladll oladl I Slgadl A gd oY

(Oset) 4881 4931 deally 488Y) 435030 J&8 -7

QSall gl ol Coa  Azimuth ) 4l iy ABleal) (e BNl AUl Jodad) laisly A Akl (pad -t
o YAY W jlake Al (i oy (ull) Jay pud aladinaly 9 45°: 00": 007 W laia 4880 4 g) 53 g o)
AN ey dan o o) sl aladiady A AT Gl & gl 311 elaily Jlgad) cualud Adaki ¢y
Ahl) oA, Gpaaat fy Ay plal) (pudly g

Point Distance (m) | Azimuth(degree)
PA 2.83 45°:00": 00"
PB 4.47 26%:33":54"
PC 5.67 45°:00': 00"
PD 4.47 63%:26": 06"
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Ayl dwaia i S & patiuall daalal)
daluall Lida ; Kol dwigl) A4l
a4 ae = g {

A A yal _

¥ 9 g8l aladiuly g2 N A8 aa e S B ) 98U bk
Lay Out Square Fountain

Given the following information

Direction Azimuth(degree) Distance (m)
PA 45°:00: 00" 2.83
PB 26°:33":54" 4.47
PC 45°:00: 00" 5.67
PD 63°:26": 06" 4.47
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