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Hashemite University
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Civil Engineering Department

Surveying Laboratory

Experiment No. 2
Partl: Horizontal Tapping Over Uneven or Sloping Ground

Part2: Measuring The Sides & The Diagonals of A Quadrilateral

Name: EYAD MONTHER ASHI
No.: 1430018

Sunday 9/10/2016

Group 2




#Part1: Horizontal Tapping Over Uneven Or Sloping Ground

FWD BWD

AB 1.60m 1.59m

BC 1.59m 1.58m

FIFEFETFFFFS

CcD 1.20m 1.21m

+ Total Horizontal Distance:
- FWD=4.39m
- BWD=4.38 m

+» Average Horizontal Distance:
. ] FWD+BWD (4.39+4.38
Average Horizontal Distance = . = ¢ . )= 4.385m

> Error=1|AD-DA|=4.39-4.38=0.01
+» Accuracy Relative

. error 0.01
Accuracy Relative To AD = =——=1/439
AD 4.39

error_ 0.01
DA ~ 4.38

Accuracy Relative To DA = = =1/438

#Part2 :Measuring The Sides & The Diagonals Of A Quadrilateral

FWD BWD AVG. ’ \B
AB  29m 2.85m 2.875m
BC  264m 261m 2.625m
O 277m 2.78m 2.775m
DA 3.62m 3.64m 3.63m

AC 3.85m 3.86m 3.855m
BD 4.35m 4.33m 4.34m




(DA)?=(CD)?*+(AC)?-2 (CD)(AC) cos a1l

(3.63)% = (2.775)%+(3.855)%-2(2.775)*(3.855)cos a1l
0,=63.98

(AB)2=(BC)%+(AC)?-2 (BC)(AC) cos a2

(2.875)% = (2.625)%+(3.855)%-2(2.625)*(3.855)cos a2
0,=48.21

** B1 ANDG,:

(AB)?=(DA)*+(BD)?-2 (DA)(BD) cos 81

(2.875)% = (3.63)%+(4.34)%-2(3.63)*(4.34)cos B1
B.=40.67

(BC)?=(CD)?+(BD)?-2 (DA)(BD) cos 82

(2.625)2 = (2.775)%+(4.34)?-2(2.775)*(4.34)cos B2

Bz=35.35

+* Diagonals length ...

a3 =al+a2=112.19

B3 = B1+ 2 = 76.02
(AC)?=(CD)*+(DA)*2 (CD)(AD) cos 3
(AC)2=(2.775)2+(3.63)*2(2.775)(3.63)cos(76. 02) AC =4.00 m
(BD)?=(CD)2+(BC)%-2 (DC)(BC) cos a3

(BD)?=(2.625)%+(2.775)?-2(2.775)(2.625)cos(112. 19) BD = 4.480 m




+* Diagonals Error ...

error BD = |BDexp. - BDca|c.| - |4.34'4.480| - 0-14

error AC = |ACpr,'AcCa|c,| - |3-855‘4-00| - 0-145

X8 DiagonalsAccuracy ...

error 0.14

accuracy BD = = == =0.03125
BDcalc 4480 32

error _0.145 _ 1

= = =0.03625
ACcalc 4.00 27.58

accuracy AC =
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Horizontal Control for Mapping by Linear Measurements

Name: EYAD MONTHER ASHI
No.: 1430018
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Group 2




Length (m)
2.9
2.64
2.77
3.62
0.7
0.78
0.85
0.60

az

Angles (a,B,y and,n)

a ala2 a
— —_— Fan L —
2L1 sin 2

Angular closing error:

w = |360 — ), Angles| =

|360 — (88.85 + 102.52 + 116.42 + 73.73| =21.52
Traverse to scale (1/100):

AB=29m=290cm ——» ﬁ =2.9cm

BC=2.64m=264cm ——» — ﬁ = 2.64cm

CD = 2.77m =277 ¢cm - % =2.77cm

1 X
DA =3.62m =362 cm m = E = 3.62cm




e The Linear Closing Error is :

AA' = 0.9cMmat scale1:1000= 0.9 M
AA _ 0.9
AB+BC+CD+DA _2.9+2.64+2.77+3.62

e relative error =

=0.075m

e ERROR TRIANGLE IN SCALE (1/50):

AB=2.9m=290cm —» —=-2* —58cm
50 290

=2 =5.28cm
0

BC=2.64m =264 cm —_— =
264

1
5
CD = 2.77m =277 cm 1 _* _554cm
50 277
1 X

=0 = ﬁ =7.24cm

AA' = 0.9m =90 cm . r_*_18cm

50 90
AA' =(AB+BC+CD+DA)=(5.3+5.28+5.54+7.24)=23.86

DA =3.62m =362 cm

A D

._ Aoax _ DD" 18 _ DD" _

DD'= " = AD ~2386 — 1cez =1.25cm 5 0.0125m
_ Aax _CC' _ 18 _ CC" _ a3
CC'= A = ac 7386 — 1108 0.835cm —» 835*10°m
._ Aax _ DD" 18 _ DD" _ %13
BB'= I — a8 7386 58 =0.437 cm - 5 437*10°m
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Hashemite University
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Civil Engineering Department

Surveying Laboratory

Experiment No. 5

TESTING THE LEVEL AND TRAINNING LEVELING

Name: EYAD MONTHER ASHI
No.: 1430018

Sunday 23/10/2016

Group 2
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ID#1430018 LASR (4#/100) —— 00.18

FS ELEVATION #SET UP
00.18
00.222
00.177
00.141

CHECK:

ZBS — ZFS = LAST ELEV — 1THELEV

6.009 — 6.006 = 00.18 — 00.18
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Hashemite University
Faculty of Engineering
Civil Engineering Department

Surveying Laboratory

Experiment No. 6

Differential leveling

Name: EYAD MONTHER ASHI
No.: 1430018

Sunday 30/10/2016

Group: 2




DATA and SKETCH:

1.385 1.383
1.417 1.43

ELEVATIONS, (HlI's):

1.393
1.385

[x] CHECK:
z BS — ZFS = LAST ELEV — 1"™MELEV

4.195 —-4.198 = 00.177 — 00.18 = —0.003

Errorin (A):
LAST ELEV — 1™MELEV = 0.177-0.18=-0.003
Allowable error =mx+K
=12x1073xVK
=12Xx1073%xv22.20 * 103
=0.00178

The errorin A is not OK. (17.2mm>12mm)




Accuracy:

error —0.003 -1

= . = = = —1.35%10"%
total distance 22.20 7400

Correction when we use Cumulative distance & corrected elevation:
Cumulative distance

Correction for point A = X—error

total distance
22.20

=——x0.003 =0.003
22.20

Correction elevation for point A = Correction + elevation

=0.003 +0.177=0.18

point Elev. Cumulative correction Corrected
distance Elev.

0.18 0 =% %0.003=0 0.18(fixd)
2220

0.19 7 H x0.003= 0.0009 0.1909

0.145  15.20 %xo 003= 0.002 0.147

0.177  22.20 2220 %0.003= 0.003 0.18

Correction when we use # of setup & corrected elevation:
. . # 3
Correction for point A = of setup Xerror =-X0.003 =0.003
total # of setup 3

Correction elevation for point A = Correction + elevation
=0.003+0.177=0.18

. . Corrected
point Elev. # of setup correction Elev

0.18 L - g x0.003 = 0 0.18(fixd)

=§><0.003 - 0.001 0.191

= g %0.003 =0.002 0.147

- g %0.003 = 0.003
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Hashemite University
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Surveying Laboratory

Experiment No. 7

Contouring from grid (spot) elevation

Name: EYAD MONTHER ASHI
No.: 1430018

Sunday6/11/2016

Group:2




Data:
Elev. BM(A) =0018/100 = 00.18 m
point

e e e e e £

Al
A2
A3
A4
A5
Ab
A7
A8

C1
C2
C3
C4
C5
Cé6
C7
C8
El
E2
E3
E4
ES
E6
E7
E8

B.S reading =3.987 m

Elev
00.18




Gl 2710 1.457 H1
G2 2705 1462  H2
G3 2585 1.582 | H3
G4  2.550 1.617 H4
G5  2.560 1.607 H5
G6  2.623 1.544 H6

G7 2.873 1294 | ~ H7
G8 2955 1212 H8
[x] CHECK:

Z BS — ZFS =LAST ELEV — 1"™MELEV

3.987 — 2853 =1314-0.18 = 1.134

max.elevation—min.elevation

#of line+1
_ 1.967—-0.822

9+1
=0.1145

Contour interval =

CC; = min. + Cl =0.822+ 0.1145 = 0.9365
CC,=CC; +CI=0.9365 + 0.1145 =1.051
CC; =CC,; +Cl=1.051 +0.1145 = 1.1655
CC,=CC3+Cl=1.1655+0.1145=1.28
CC;=CC; +Cl=1.28 + 0.1145 = 1.3945
CCe = CCs + C1 =1.3945 + 0.1145 = 1.509
CC; =CC¢ + Cl =1.509 +0.1145 = 1.6235
CCs=CC; +Cl =1.6235+0.1145=1.738
CCo=CCs+Cl=1.738 + 0.1145 =1.8525
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Hashemite University
Faculty of Engineering
Civil Engineering Department

Surveying Laboratory

Experiment No. 7

Test the level

Name: EYAD MONTHER ASHI
No.: 1430018

Sunday13/11/2016

Group:2




Ra=1.423 m Rcp =1.457m

RAD =1.52m RCB =1.356m

AHtrue = RCD - RCB = 1.455 - 1.347 = 0-102

AHirye = RlAD = R'AB
RCD - RCB = (RAD - 25a) - (RAB - 5“)

0.102 = (1.52 - 25a) - ( 1.423 - 5a)

a=-0.00025 m/m @error is negative, so the error must be
added to the read.
collmation error a per 5m hoeizantally:
0*5=-0.00025*5=-0.00125 m/5m
Correction :

POINT CORRECTION
R'ep Rep - 10 1.457 - 10x(—0.00025)=1.4595
R'cs Res - 10 1.355 - 10x(—0.00025)=1.3575
R'as Rag - 5 1.423 - 5x(—0.00025) =1.42425
R'ap Rap - 25 1.52 - 25x(—0.00025) =1.52625

Reco-Rece =R'ep - R'ce = R'ap - R'ag =
(1.457-1.355) = (1.4595-1.3575) = (1.52625-1.42425)
=0.102 itis ok
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Experiment No. 9

Measurement of Horizontal and Vertical Angle

Name: EYAD MONTHER ASHI
No.: 1430018

Sunday23/11/2016
Group: 2
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Horizontal Angle :

A 250°03'00" 70°03'30"
B 302°951'35" 122°30'30"

Use Difference method :
FL< AB=B(I)-A(I)= 302°51'35"-250°03'00''=52°48'35"

FR<AB=B(II)-A(II)= 122°30'30"-70°03'30"=52°27'00"

AB< =Avg. = AI+AIl _ 52°48'35"+52°27'00" —£2037'47 5"

IS I O T T
250°03'00" 70°03'30"
- 52948'35" 52027'00" 52°37'47.5"

IR 302051'35"  122030'30"

Means method

mean A 250°00'00"+(0°03'00'+0°03'"30"")/2 = 250°03'15"

mean B = 302°00'00"'+(00°51'35''+00°30'30")/2 = 302°41"2.5"




Vertical Angle :

A 8°19'15" |171°38'20"

AB=FL(I)-FL(I)= 8°19'15"+171°38'20"'=179°57'35"

RS 00112.57
- Correct the I (F.L) =8°19'15"+ 0°1'12.5”=8°920'27.5"

- Correct the II (F.R) =171°38°20” + 0°1'12.5”=171°39'32.5"

- index error =

point I(F.L) II (F.R) *sum index error
A 8°19'15" 171°38'20" 179°57'35" 0°2’25”

A’ 8920'27.5" 171°39'32.5" 180°0°0” -

Angle of elevation = 8°20'27.5"

zenithal angle = 90° - Angle of elevation /

= 90° - 3020-27.y
= 81939'32.5"
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Hashemite University
Faculty of Engineering
Civil Engineering Department

Surveying Laboratory

Experiment No. 10

Repetition & error of closure

Name: EYAD MONTHER ASHI
No.: 1430018

Sunday27/11/2016

Group: 2




0°0’0” 340°46°20” 126°44’10”

85°12’40” | 107°33’40” | 275°36’30”

170°21'30” | 234°43’50” @ 64°55’30”

255°26’30” | 1°18’30” | 213°40'50”

340°46°20” 126°44’10”  2°29'40”

0 2 2

_ (Ll—LO)xn]
m= [ 360
-Mean angle AOB = L mx 3%

n n
340°46'20”-0°0'0" 360 °
= n + [0]x =-=85°11"35"

Lf-Li 360

-Mean angle BOC = " + mxX

n
_ 126°44'10"-340°46'20 n [2]x¥=126°29'27- 5”

4
-Mean angle COA = Lf;u T mx ?
=2°29’40"—:26°44’10” +[2]x 3%":148°56'22- 5”

> angle 85°11’35”’+ 126°29’27.5” + 148°56’22. 5"
=360°37’25"

Error =360 -) angle
=360 - 360°37’25"’= 0°37’25"

last reading

Check error =

n
_2°29'40’
T4
=0°37’25”




errorxangle
360
corrected angle AOB=(0°37"25""/360)x85°11’35"

=0°8'51.27"
corrected angle BOC=(0°37"25""/360)X 126°29°27.5"
=0°13’'8.81"

correction angles: =

corrected angle COA=(0°37’25""/360)X 148°56’22.5"”
=0°15’28.8"

corrected angles: =(Angle — correction)
corrected angle AOB=85°11’35""- 0°8’51.27"'= 85°2’43.73"

corrected angle B0C=126°29°27.5"-0°13'8.81"'= 126°16’18.69”

corrected angle C0A=148°56’22.5"-0°15’28.8"'=148°40'53.7"”

Check :

85°2’43.73"'+126°16’18.69'+148°40°53.7'=359°59'56.39"
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Exp. #10: measurement & caiculation of open traverse

B DATA
/ AA\\ . Angle ABC:

/ Lo @A= 0
C L —_— __ \ 2 Ll @-C= ..‘H..S:..S..&.:...\ Dl

LeC=.284° H2 26
Assyme azimuth BC=100

Lergth: AB..B.W...... BC...b.

o7

He R S I
16° 36 fs i

Hint: ({(+): Azimuth counter cidckwise, (-): Azimuth clockWise)

% pzns- AZ.AC +angle A

2&2.8A= AzBC-angleB
By, =AZ.BA + 180

Zlat. must be equal zero - lat.CA=- (lat.AB+ lat.BC)
Sdep: must be equal zero édep.CA= - (dep.AB+ 1at.BC)
Lét.:= Iéngtﬁ cos Az. ; |

Dep. = Ieng'tt; sin Az,

el —q dep. T ; ; .
Bearing CA = tan™! T:—':—:;A » then you can find the azimuth of BC according to your quarter

L 4
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C
Angles
| AEC | ec0 =D e *
| 2 | o - o |
L1 [\43° 627 Yo [5i"23726% [2%672Y o5 57" 127 557
ParalE ec” Ui ov (il ee' Bn- [DE2Y B0F |
Mezn zngle hus 217 12,57 [51°27°25~ (25973715~ (5771727 557

ZANGLES.-mz 2”4 51 39 0r 4255 35 15459717 55

Lwj”y 2” 22.5”

ERROR= + =

Correction equzlly for angles = ERROR /4 =..

- 569 Y3225 - 360

- 1y9°y8’ 22.5”
I o ool 2 L 5

Angles | Corrscizd znglzs
AEC [\o /K= 54 7 657"
ECD [ 1Y° i’ 54,3277
CDA | 2;2-: 0 9,377
DAE | 2(°Eo’H 9.3F7
SUM | 359" 59" 57.93 "
| £nzle | Azimuth | len | Iatitud= | departure
A 121‘50’47-3;7' Folins ,1"'-;-' ot e, 5 * | B R
’ e - o] 100 | 5 [-.368 | 4.92%
B Vo3 sx,éb?‘! d |- S0 ST
S ke I Ls‘svu 4-&7‘ 6 5.%9 : 2. 4&20
C ,w"\!’sq 3# | : ; {
| |- -7 Rz . 071 7 -5:35Yy |-4.508
| D rus‘z 5,37 I ;
! {.- 1252°9% 041" 6-30 -1.293 " -{.i45
LA o T—l 2 gl [
[sum BT e T R T e TS
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r'f Correctio; i~
| Iatirtrfdelm Corraction Corrected | Corrected Corrected
i’ n : éeDaﬁure lztitude departurs length i
. .O-O,Lj';f- - 2
‘f'g ‘ a.byqy ~o.43 | : $.5(2 l5.535 i
v 1
- | H
= et O bl ol < 5914 | 3.392 6-21¢g
= “"612— “Po‘ -N.7%2 | -3.4°7 |5 552
‘1‘0 55] °3|| —o.‘(ql | =5:>54% ig.4o08
SUM 1‘2. ‘25 +3'29 2eve 2er= l 3. 748
Northing Easting
1A 100 100
2|8 g7.549 Vo5.548
3|c (o5 483 lo & 34
Yy | D floe 74| 125-:3573
A 1'92.277 =iea . 292.922 =\a-»

2 Arca= :(;(72-5.,)”1(33-3,) +43099-9.) + ¥ (9, - 95)
AREA = . LTS B s EHBESA -5 ,239) "

zw the travarse zucerding to your coordinate. Ve

M Baaas oo REREE SHEAE SSAEY BRI ifit it A (SR R T Loy
e e EER AR R IR IRERE 2RTRE R0y AR R R o

SRR BdEE] Fol i) A B
EBETY IRRRE FOERRAAETE BRae
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