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O ABSTRACT 0O

The research aims to complete the theoretical, analytical and practical study for
elevation networks in some medium and small dams in the coastal region of the Syrian
Arab Republic, In terms of the configuration of network, strength of network and measured
elements, And instruments that must be used to obtain the required accuracy, and efficient
of the mathematical model used, The design and implementation of monitoring and control
points in the used network and propose appropriate solutions. During the research was
done on two independent programs , The first relates to simulated measurements in the
elevation network specific elements, The second for adding program to software is the
famous engineering drawing (land development) to enable the user for adjusting elevation
networks without going out of the graphical program.

The research concluded that specific proposals on elevation geodetic networks
studied, and to show the efficiency of all programs designed within Land development
software and modeling the elevation measurements.

Keywords: dam, geodetic control network, control elevation network, drawing cadastral
program, adjusting elevation program, modeling measurements.
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A 8yl 3y LeS LS (e o gial) ol 880 giall Ao L)) Ol Jhaes

A ECEN= Ul - tbadi s 3
SN LSS e A O j\j 10 g gt 0,
S =110 {é 11w syl
et o (m! Dl? e 1- rn = rand(n,1); L.
1 5.6217 2.3 2 - J=1;sum=0;X=[];u=(];
2 11.6435 1.9 3 for m=1:1:((n/12))
3 22.6160 1.6 4 - for 3=1:1:22
4 12.4283 3.2 : =w?f:-um‘mu.u:
= j- i '
5 16.8109 2.3 7. end
6 6.2935 2.1 g x(m,1)=sum;
7 -5.2047 1.7 = sum=0;|
L 3 : 10 - end
8 5313 Ly4 11 - for i=l1l:1:m
12 - ufi,1)=x(i,1})-62
m S| NETan K EBm s

Lo lin)) Aud guilidl Ailgdl) Aadall) oy (o) JSugdl (11) Joi)

paiine malin ol Jlaninly Jpaedll Ailee ela) cdoe li)Y) 28050 dadal Lolee (e 5paY) Aspall _ o
dgals ) olibal GAlly Lld (e 7 58all alind) o ( 4y adjustment network ) by i (cat zaliy)
= (8 57) alsaall cuw VBA ( for applications ) sl e land development 2009 zliy
tadal Vs el Joawill by i)l cileliy) iy dadall

(Lilsde 7 3lai 10 ) Ao liy) Lae 8l ASuall Lslgdad) (Sally ) clulil) cylal Lasmdl dadall) qeitiis(7)Jsaad
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pi=1.44 mm C=0.5 km

Hida Dgiss | Zgiss | Jgiee | dgipe | Sgis | Ogies | Tgisw | Sgipd | g | 10 giss
1 -4.2683 -4.2685 -4.2709 -4.2686 -4.2690 -4.2682 -4.2697 -4.2692 -4.2676 -4.2672 -4.2696
b -17.7168 | -17.7162 | -17.7168 | -17.7174 | -17.716% | -17.7163 | -17.7167 | -17.7158 | -17.7161 | -17.7177 | -17.71647
3 -20.2651 | -20.2651 | -20.2653 | -20.2655 | -20.2653 | -20.2657 | -20.2648 | -20.2641 | -20.2656 | -20.2642 | -20.2637
4 -2.1076 -2.1085 -2.1073 -1.1061 -2.1083 -2.1098 -2.1084 -2.1078 -2.1074 -2.1083 -2.1077
5 17.9433 | 179438 | 179431 | 17.9443 | 17.9443 [ 17.9440 179438 | 179433 | 179421 | 17.9418 | 17.9449
] 16.3428 | 16.3416 | 16.3419 | 16.3410 | 163418 | 16.3422 163442 | 16.3417 | 16.3428 | 16.3434 | 16.3439
7 10.0717 10.0721 10,0711 10.0761 10.0697 | 10.0694 10,0722 10.0701 10.0743 10.0724 10.0699
g 443578 | -44.3569 | 443571 | 443557 | 443613 | 443641 | 443574 | 443543 | 443574 | 443578 | -44.3581
¢ 4.2002 4.2005 4.2020 4.2020 4.1994 4.2000 4.1971 4.2028 4.2029 4.2011 4.2037
10 2.0916 2.0903 2.0942 2.0916 2.0922 2.0919 2.0934 2.0942 2.0913 2.0933 2.0908
11 358893 | 358910 | 358890 | 355867 | 3583884 | 35.5896 358904 | 358885 | 35.8863 | 355886 | 358856

Bydiad) dilgdal) & dlall) ands iz (8) Jgaadl
1 giss 2 gige 3 gis 4 gig 5 gi 6 giss 7 i 8 gig 9 gl 10 giss

Mppe (#1) | 0.0005 | 0.0009 | 0.0015 | 0.0011 0.0017 | 0.0013 | 0.0015 0.0012 | 0.0005 | 0.0012

Mugs (m) | 0.0005 | 0.0009 | 0.0015 | 0.0011 0.0016 | 0.0012 | 0.0014 | 0.0012 | 0.0005 | 0.0012
Mz (w1) | 0.0004 | 0.0007 | 0.0012 | 0.0009 | 0.0013 | 0.0010 | 0.0012 0.0010 | 0.0004 | 0.0010
Mg (m) | 0.0004 0.0007 0.0012 0.0009 0.0013 0.0010 0.0012 0.0010 0.0004 0.0010

)
Mpg (m) | 0.0005 0.0008 0.0013 0.0010 0.0015 0.0011 0.0013 0.0011 0.0004 0.0011
Mpgy (nr) | 0.0004 0.0008 0.0013 0.0010 0.0014 0.0011 0.0013 0.0010 0.0004 0.0010

Lo (m) | 0.0007 0.0011 0.0019 0.0014 0.0021 0.0016 0.0019 0.0015 0.0006 0.0015

Lo Y AN apaal Cony (Aliae Af)dall Guldll =30 S o 255 (8) 5 (7)) Calsaall At8la (ge

(95% ) A& Aygaass dpac al
rtial) ciluldl slaly sl @iail : 5

Giat Lo 1 e la)Y) ) A< 5 Apae 6l A la)V) A0l gald) oLl jlad) aey Jisd) Gl
Dhil) (2009-2002 ) alse¥1 e aandl gae e @llyg 11,12 ] (850l clangsall ) saw e IS A
3 Jlee¥) ol ikl LSy ((13) 5(12 ) alSall e Labhadly ((11) dsaalls (10) Jsaadls (9) Jsaad
DA Adial) Ll 25 e 3l b Lad a2l auen ) Al JleeY) o LAl 2 b i
Adbiad) e 3 el cys
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Laayal) 850 ) sially &y guuna AGNAN Gl )y 50 86100 s Ayglal) Ahaaall o £dall oG Janal) £ 3N) (9) Jgn
:(2002/04/23 b s

PNT 231412002 25/812002 262003 18/5/2004 13772006 120472008 | 25/8/2002 | 2/6/2003 | 18/5/2004 | 13/7/2006 | 12472008
1 151.1423 | 1511424 | 1511393 | 151.1432 | 1511411 | 1511367 | 0.0001 -0.003% | 0.0002 -0.0012 | -0.0056
2 1511021 | 1511014 [ 151.1023 | 151.1035 | 151.1020 | 1511013 | -0.0007 0.0002 0.0015 -0.0001 -0.0008
3 151.0758 | 1510783 | 151.0782 | 151.0771 | 151.0685 | 151.0721 | 0.0005 0.0025 0.0013 -0.0072 | -0.0037
4 181.2183 | 151.2200 | 151.2198 | 151.2188 | 151.2243 | 151.2200 | 0.0002 0.0005 | -0.0005 0.0050 0.0007
5 150.9495 | 1500479 | 150.9535 | 1509500 | 150.9470 | 450.0465 | -0.0046 0.0040 0.0005 -0.0025 | -0.0030
5] 1511295 | 1511833 [ 1511847 | 1511873 | 1511805 | 1511811 | -0.0043 | -0.004% | -0.0022 | -D.0090 0.0015
T 151.0413 | 1510413 | 151.0424 | 151.0410 | 151.0407 | 151.0345 | 0.0001 0.0011 -0.0002 | -0.0042 | -0.0056
g 1511230 | 1511224 | 1511204 | 151.1238 | 151.1248 | 151.1255 | -0.0007 | -0.0026 | 0.0008 0.0017 0.0024
el 151.0764 | 1510783 | 151.0745 | 151.0771 | 151.0747 | 151.0634 | 00012 | -0.0020 | 0.0007 -0.0017 | -0.0081
10 1511676 | 1511674 | 1511670 | 151.1679 | 151.1697 | 151.1680 | -0.0002 | -0.0006 | 0.0003 0.0021 0.0014
11 151.09233 | 1510979 | 151.1023 | 151.0867 | 151.1009 | 151.1008 | -0.0004 0.0040 | -0.0016 0.002& 0.0025
12 181.2793 | 1512775 | 151.2818 | 151.2792 | 151.2794 | 151.2818 | -0.0018 0.0025 | -0.0001 0.0001 00128
13 151.0950 | 151.0967 | 151.0955 | 151.0965 | 151.1004 | 151.00382 | 0.0016 0.0004 0.0015 0.0082 00032
14 1511838 | 1511837 | 1511840 | 151.1842 | 1511871 | 1511730 | -0.0001 0.0002 0.0002 0.o03z2 -0.005%
15 151.1422 | 1511402 | 1511413 | 151.1445 | 151.1400 | 151.1459 | -0.0021 | -0.000% | O0.0022 -0.0014 0.0036
16 151.02855 | 1510862 | 151.0816 | 151.0830 | 151.0893 | 151.0845 | 00006 | -0.0041 | -0.0028 0.0037 0.0092
17 1811185 | 15111685 [ 1511118 | 151.1123 | 151.1125 | 151.1159 | 00010 | -0.0036 | -0.0032 | -0.0031 0.0004
18 1812175 | 1512189 | 151.2220 | 151.2224 | 151.2172 | 151.2243 | 00013 0.0045 0.004% -0.0002 0.0062
18 1511228 | 1511224 | 15112008 | 151.1239 | 151.1190 | 151.1185 | -0.0005 | -0.0020 | 0.0011 -0.0032 | -0.0032
20 1511360 | 15112686 | 1511392 | 151.1342 | 1511323 | 1511287 | 0.000% 0.0032 -0.00%8 | -0.0037 | -0.0052
21 1511465 | 1511488 | 1511473 | 151.1468 | 151.1458 | 1511424 | 0.0003 0.0002 0.0002 -0.0008 0.0012
0.0250
0.0200
0.0150
0.0100 - -
00050
00000

| s =~ I —— DO = o= - A = = = BO0E e =008 |

(Al chaalgl) ) Ayl B (B g2 sud gl Adaumal) lo Ao D) i igan p cppm ((12) 20
Ll cculdlall gl r\\j‘-i OMA 5) ¢l A JalAll e a3,y Alal) cld (12)Jsddly (9) Jsaad) Cam
(10) Jyadl gﬁ (e oh LaS i) cilsd cluggal) ) Ay

b i€ Laaapal) 3,500 ) ially Aygeuna AN gl JMA Sl e Lpuasiyl) A8all Bl Janall £ EEN) (10) Jsia

:(2003/07/22

i | 2zio72003 | 24082003 | 18/10/2004 | 200072006 | 25072007 | 23082009
R3 201.731 201.731 201.731 201.731 201.731 201.731
NI 208.718 205.721 205.74 205.737 203.736 203.738
N2 203.439 205.44 203.446 203.944 203.435 203.436
w3 | 203.456 203.456 208.459 203,46 203.458 203.457
Ny 203.352 203.353 203.351 203.354 203.353 203.353
NF 208.325 203.336 208.324 203.326 203.327 203.325
NE 191.66 191.665 191.688 191.686 191.685 191.684
N7 | 191737 191.777 191.754 191.754 191.753 191.752
NE 191.842 191.812 191.818 191.82 191.818 191.82
NG 188.012 183.009 182.925 182.926 182.925 182.928
NIG | 182.718 182.698 182.652 182.655 182.651 182.654
R4 203.667 203.637 203.616 203.619 203.616 203.614
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:2003-8-24 (dmase capie AN Gall 590 ) Ayguria sl aa Jalis o Ao ¥) clydil o (11 ) Jstad

24, 082007 | 1 £ 32004 | 2 q.-ﬂ&f?ﬂt?ﬁ 2 .i:'JZ{ZfJD 7| 2308 2009
£
m m m m m

NI o.002 o.027 a.018 G017 0.a2

N2 o.007 o0.007 8005 a.008 a3.007

NI o o.003 a.004 a.002 a.a07

N 0001 -0.601 0.002 0.001 0.001

NF o011 -0.601 0.001 0.002 0

N& 0005 0.028 0.026 0.025 0.024

N7 0.04 0017 0.017 0.016 0.015

NS -0.03 -0.024 -0.022 -0.024 -0.022

NG = GaF -G8 T -0. 086 -0.087 -0. 084
NI -0.02 -0.066 -0.065 -0.067 -0.064

R4 -0.03F -0.G51 -0.048 -0.051 -0. 053

N:: N2 N N4 N Ns N3 Ngs No Niw Ry
] I I
‘ *cl_ | I /é‘.
E———— Z h) A
W \\ '/ AN
p \
\) >
Y o
\
- —
LY P
\g, £
—& -18M0/2004 —- - 200772006 o 26007/2007 ~— o~ 23/08/2000

(Sl chasls ) Gl ae A8ty Lol cilagsal) s Bl ) il e cp ((13) S8

2 B Ae i)Y Al apds Sluldl) elya) diey (13) Gahall JE (11) Jgaall il A& Jaadlall (e
Sl sl €l e ala gy olie oy o (Njg NG piidaiil) 8 Jagan clilia (< il
553 Unlaie | Canes 135 ) Al 350 Z)al fase slaie) &3 Y] IS 4y puaiy AN dallas 2ays caull

(a5l A g€ A5 Asnnsal

Jaediy e AEHY) GAGAY Gl guls maliy sls: 6

:Desktop Companion
iyl T 558 DA Aliall L@ DA Ga lgde Uloan 3 5,80 de Y1 iluldl)

i ) AutoCAD Civil 3D Land Desktop Companion ¥} aull maliy e (il oS Lilalatiy

Aypuiill S Joant gmaling ) iy cLgiluld jolian gl iy 1) CUSua) (ot o 4555,

(a Jeny VBA ( for applications ) sl due i)V i) Janedl pealiyy Wing (e Uity 288 cApnigl)

AutoCAD Civil 3D Land

S Autocad ALYl 5ac ey zalin 5f Gava Jardd 4iailse (Says Land Development gl

oo sl el i b Jise ) e Land development J) zaliy 536 (aun (o Janad zealill 138 ks
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1- C.J. Pretorius?, W.F. Schmidt, S. van Staden, K. Egger THE EXTENSIVE

GEODETIC SYSTEM USED FOR THE MONITORING OF A 185 METRE HIGH ARCH
DAM IN SOUTHERN AFRICA, 19 — 22 March 2001 Orange, California, USA

2- Kamil Teke OPTIMIZATION OF GEODETIC NETWORKS WITH
SCALAR OBJECTIVE FUNCTIONS
3- Dr. Jodo CASACA and Dr. Maria Jodo HENRIQUES, PortugalThe

Geodetic Surveying Methods in the Monitoring of Large Dams inPortugal, FIG XXII
International Congress Washington D.C. USA, April 19-26 2002

4- NetworksA. R. Amiri-Simkooei, M.ASCE; J. Asgari; F. Zangeneh-Nejad3;
and S. Zaminpardaz4Concepts of Optimization and Designof Geodetic , JOURNAL OF
SURVEYING ENGINEERING © ASCE / NOVEMBER 2012

5- Karadeniz Technical University, Engineering Faculty, Dept. of Geodesy
and Photogrammetry, Trabzon, TurkeyVerifying Pressure of Water on Dams, a Case Study,
Sensors 2008, 8, 5376-5385; DOI: 10.3390/s8095376

6- loana POP, Associate Professor PhD — UASVM Cluj-Napoca, Mircea
ORTELECAN, Professor PhD Eng. — UASVM Cluj-NapocaASPECTS REGARDING THE
MONITORING OF WEIGHT DAMS BYGEODETIC MEASUREMENTS

7- Grafarend, E. W., (1974), Optimization of Geodetic Networks, Bolletino di
Geodesia a Science Affini, 33(4), 351 - 406.
8- Generalised Measures of Reliability ~ forMultiple ~ Outliers

Nathan L. Knight School of Surveying and Spatial Information Systems University of New
South Wales, Sydney, NSW 2052, Australia

9- - Adjustment Computations: Spatial Data Analysis, Fourth Edition. C. D.
Ghilani and P. R. Wolf © 2006 John Wiley & Sons, Inc. ISBN: 978-0-471-69728-2 37.
10- HI'VEH BBET XA, 2010
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IUAPOSJIEKTPOCTAHIIMM T1O PE3VJIbTATAM CIIYTHUKOBBIX
I'EOAESUYECKNUX UBMEPEHNHN BO BLETHAME.

Ll il alasily Aglag oSl 2paudl 8 il gl yaail Aiyle 2 2010 ¢ & Cud Guasi )
(plid 3 Aeliall LAYL 4505l
11- beiBmie. B. A. ,1985- 0O03ddexTuBHOCTH OIEHKH BHYTPEHHBIX
nedopmaruit Cerelt ciennanbHoro HazHadenust . MUNTAuK M .
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