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MEMORIU TEHNIC

Denumirea lucrarii: Studiu topografic pentru reabilitare si modernizare drum judetean DJ
196: limita judetului Satu Mare - Horoatu Cehului - Benesat, km 28+000 - 28+900 - 36+080 -
43+150, faza studiu de fezabilitate, Judetul Salaj.

Beneficiarul lucrarii: CONSILIUL JUDETEAN SALAJ

Obiectul lucrdrii: Amplasamentele studiate sunt situate pe UAT Cehu Silvaniei si UAT
Benesat.

Scopul lucrarii: Realizarea studiului topografic reabilitare si modernizare drum judetean DJ
196: limita judetului Satu Mare - Horoatu Cehului - Benesat, km 28+000 - 28+900 - 36+080 -
43+150, faza studiu de fezabilitate, Judetul Salaj.

Continutul lucrarii: Conform scopului lucrérii si caietului de sarcini, documentatia privind
studiul topografic va contine planul de situatie cu drum judetean DJ 196: limita judetului Satu
Mare - Horoatu Cehului - Benesat, km 28+000 - 28+900 - 36+080 - 43+150, plan rezultat in
urma masuratorilor topografice specifice pentru acest gen de lucrari, plan de incadrare in
zona, inventarul de coordonate al punctelor utilizate la ridicarea detaliilor.

Amplasamentul terenului: Zona propusi este situatid pe UAT Cehu Silvaniei si UAT
Benesat.

Operatiuni topo cadastrale:

Lucrarea se incadreaza in sistemul geodezic national — Proiectie Stereografic 1970, iar
Sistemul de Altitudini este Marea Neagra 1975.

Metode de lucru folosite la realizarea misuritorilor topografice:
» Metoda Statica pentru determinarea punctelor de spn;m principale
* Metoda drumuiri sprijinite la capete
¢ Metoda radierii din punctele fixe
* Metoda GPS RTK, pentru ridicarea detaliilor topografice, precizie 1-2 cm

Aparate topografice de lucru folosite la masuritori:
» 1 Statie totalda TCRA 1105, precizia unghiulard de 5 sec
* 3 Receptoare Leica 1200 de dubla frecventa

Procedura de lucru:

Pentru efectuarea masuratorilor s-au executat urmitoarele operatii topografice:

a) Realizarea retelei de sprijin principale prin observatii statice GPS

¢ Pe intregul amplasament s-au materializat 8 borne/picheti metalici. Punctele au fost
amplasate sub forma de perechi de puncte pentru a folosite ulterior la realizarea
drumuirilor respectiv a ridicdri detaliilor topografice.

* Pentru determinare s-au folosit 3 statii permanente fixe si anume Baia (BAIA), Bacau
(BACAU) si Deva (DEVA), masurand spre fiecare punct nou 3 vectori.

» Ladeterminarea punctelor noi s-au folosit 3 receptoare GPS, 3 modele 1200, ambele
de dubla frecventa
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Pentru determinarea coordonatelor punctelor noi s-au planificat sesiuni de masuratori
GPS

Prelucrarea datelor s-a facut cu softul Leica GeoOffice Combined

Rezultatul prelucrérii si compensarii retelei de sprijin se regdseste in Anexal15A
Pentru verificarea retelei GPS punctele au fost citite si RTK, cu referinta locala.
Transformarea coordonatelor din Sistemul ETRS89 in Sistemul de Proiectie 1970 s-a
facut cu TransDat Versiunea 4.04.

Realizarea retelei de sprijin secundare

Ridicarea detaliilor topografice s-a realizat prin metoda RTK cu referintd locala fixata
pe puncte de coordonate cunoscute si 2 rovere mobile, respectiv drumuiri acole unde
nu s-a putut executa masuratori prin metoda RTK.

Rezultatul prelucrarii si compensarii drumuirilor se regaseste in Anexele atasate la
documentatie

Precizia de determinare a punctelor noi radiate a fost de Dy=0.02 c¢m, Dy=0.02 cm,
far Dh=0.020 cm, iar abaterea unghiulari a fost de 60 sec.

Datele culese din teren au fost descircate cu software de specialitate Leica Geo
Office Combined si prelucrate cu programe de post-procesare, date care au fost
exportate in figsiere ASCII si RINEX, care au fost folosite la intocmirea documentatiei
si efectuarea verificarilor.

Prelucrarea datelor s-a executat cu soft de postprocesare si cu programele specifice
de lucru (Autodesc Civil 3D). S-a intocmit planul de situatie la scara 1:1000 cu toate
elementele culese de pe feren si s-au ficut verificirile de rigoare pentru acest gen
de lucrari.

Puncte geodezice de sprijin noi folosite

Puncte X{m) Y(m) H(m)
noi
BE1 658518.104 364097.457 244.954
BE3 658469.081 364960.110 220.184
BE6 657883.845 367407.289 198.202
BE7 658514.681 368378.635 190.929
BE3 658453.523 369743.105 184.953

BE10A 658642.853 370797.912 188.012
CH2 657422.404 360896.626 182.184

GPS1 657514.657 358140.860 192.960

intocmit;
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ANEXA 15 A — COMPENSAREA RETELEI DE SPRIJIN

Project name:
Date created:

Time zone;
Coordinate system name:
Application software:
Processing kernel:

R

Retea_de sprijin_DJ196_2015
08/06/2015 11:06:21
3h OO
E-TransDatRO
LEICA Geo Office 7.0
MOVE3 4.0.1

Adjustment
Type: Constrained
Dimension: 3D
Coordinate system: WGS 1984
Height mode: Ellipsoidal
Number of iterations: 1
Maximum coord correction in last iterafion: 0.0000 m v (tolerance is met)
Stations
Number of (partly} known stations: 2
Number of unknown stations:
Total: 11
Observations
GPS coordinate differences: 45 (15 baselines) (including 1 baseline as free observation)
Known coordinates: 6
Total: 81 (including 3 free observations)
Unknowns
Coordinates: 33
Total: 33
Degrees of freedom: 18
Testing
Alfa {(multi dimensional): 0.4041
Alfa 0 (one dimensional): 50%
Beta: 80.0%
Sigma a-priori (GPS): 10.0
Critical value W-test: 1.98
Critical value T-test (2-dimensional): 2.42
Critical value T-test (3-dimensional): 1.89
Critical value F-test: 1.04
F-test; 0.02 o (accepted)
Results based on a-posteriori variance factor
~ Inputdata
Approximate Coordinates
Station Latitude Longitude Height [m]
BACA  46°33'43.40939"N  26° 54' 43.95596" E  219.2042
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BAIA
BE1
BE10A
BE3
BE6
BE7
BES
CH2
DEVA
GPS1

DX
DY
bz
pX
DY
DZ
DX
DY
DZ
DX
DY
bZ
DX
DY
DZ
DX
DY
DZ
DX
DY
DZ
DX
DY
DZ
DX
DY
DZ
DX
DY
DZ
DX
DY
DZ
DX
DY
DZ
DX
DY
DZ
bX

47° 39' 06.42444" N
47° 24' 43.03071" N
47° 24' 51.91414" N
47° 24 42 .08127" N
47° 24" 24 92257" N
47° 24' 46.04380" N
47° 24' 45.03865" N
47° 24' 05.16146" N
45° 52" 42.29431" N
47° 24' 06.03632" N

23°33'27.75921" E
23° 11" 50.55509" E
23°17' 09.96564" E
23°12'31.74645" E
23° 14 29.07216" E
23°15'14.72290" E
23° 16' 19.85852" E
23709 19.14133" E
22° 54' 48.71911" E
23° 07" 07.64879" E

271.0260
284.9137
228.0291
260.1495
238.2013
230.9220
224.9622
2221711
246.7290
232.9693

Observations

Station Target St. ih
BACA BES
BACA BE7
BACA BE3
BACA BE10A
BACA BE1
BAIA GPS1
BAIA CH2
BAIA BES
BAIA BE7
BAIA BE6
BAIA BE3
BAIA BE10A
BAIA BE1
DEVA GPS1

Tg. ih

PFA Dr. Ing. Nicolae lon BABUCA

Known in Position and Height

Known in Position and Height

Reading
54838.6086 m
-280039.5014 m
64500.9319 m
55360.5785 m
-281301.3800 m
64526.2841 m
56809.3787 m
-284397.7307 m
64465.1029 m
54281.7700 m
-279135.5380 m
64646.9058 m
571451108 m
-285193.3833 m
64503.1365 m
31903.9816 m
-22234.2437 m
-18805.5443 m
30832.1486 m
-19693.8548 m
-18831.7837 m
26523.7466 m
-11943.6743 m
-17996.2181 m
270457724 m
-13205.6100 m
-17970.8221 m
278693137 m
-13893.4849 m
-18406.9152 m
28494.4488 m
-16301.9458 m
-18032.1225 m
25966.8956 m
-11032.7178 m
-17850.2670 m
28830.2477 m
-17087.5615 m
-17894.0459 m
-119466.7462 m
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DY
DZ
DX
DY
DZ

DX
DY
DZ
DX
DY
DZ
DX
DY
Dz
DX
Dy
DZ
DX
DY
Dz
DX
DY
DZ
DX
DY
DZ
DX
DY
Dz
DX
DY
Dz
DX
DY
DZ
DX
DY
DZ
DX
DY
Dz
DX
DY
DZ
DX
DY
Dz
DX
DY
bz

DEVA

Station

BACA

BACA

BACA

BACA

BACA

BAIA

BAIA

BAIA

BAIA

BAIA

BAIA

BAIA

BAIA

DEVA

DEVA

Target
BES

BEY

BE3

BE10A

BE1

GPS1

CH2

BES

BE7

BEG

BE3

BE10A

BE1

GP&1

CH2

CH2

Standard deviations

8d. abs / Cor
0.0050 m
0.0050 m
0.0050 m
0.0050 m
0.0050 m
0.0050m
0.0050 m
0.0050 m
0.0050 m
0.0050 m
0.0050 m
0.0050 m
0.0050 m
0.0050 m
0.0050 m
0.0050 m
0.0050 m
0.0050 m
0.0050m
0.0050m
0.0050m
0.0050 m
0.0050 m
0.0050 m
0.0050 m
0.0050 m
0.0050 m
0.0050 m
0.0050 m
0.0050 m
0.0050 m
0.0050 m
0.0050 m
0.0050 m
0.0050m
0.0050m
0.0050 m
0.0050 m
0.0050 m
0.0050m
0.0050m
0.0050m
0.0050 m
0.0050 m
0.0050 m

PFA Dr. Ing. Nicolae lon BABUCA

-33676.3623 m
116250.4448 m
-120538.5250 m
-31135.8704 m
116224.2409 m

Sd. rel/ Cor Sd. tot/ Cor
1.0 ppm 0.2976 m
1.0 ppm 0.2976 m
1.0 ppm 0.2976 m
1.0 ppm 0.2990 m
1.0 ppm 0.2990 m
1.0 ppm 0.2990 m
1.0 ppm 0.3022 m
1.0 ppm 0.3022 m
1.0 ppm 0.3022 m
1.0 ppm 0.2967 m
1.0 ppm 0.2867 m
1.0 ppm 0.2967 m
1.0 ppm 0.3030 m
1.0 ppm 0.3030 m
1.0 ppm 0.3030 m
1.0 ppm 0.0487 m
1.0 ppm 0.0487 m
1.0 ppm 0.0487 m
1.0 ppm G.0467 m
1.0 ppm 0.0467 m
1.0ppm 0.0467 m
1.0 ppm 0.0398 m
1.0 ppm 0.0398 m
1.0 ppm 0.0398 m
1.0 ppm 0.0407 m
1.0 ppm 0.0407 m
1.0 ppm 0.04067 m
1.0 ppm 0.0418 m
1.0 ppm 0.0418 m
1.0 ppm 00418 m
1.0 ppm 0.0430 m
1.0 ppm 0.0430m
1.0 ppm 0.0430 m
1.0 ppm 0.0380 m
1.0 ppm 0.0380 m
1.0 ppm 0.0390 m
1.0 ppm 0.0436 m
1.0 ppm 0.0436 m
1.0 ppm 0.0436 m
1.0 ppm 01752 m
1.0 ppm 0.1752m
1.0 ppm 01752 m
1.0 ppm 01755 m
1.0 ppm 0.1755m
1.0 ppm 0.1766m
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Station

BACA Latitude

Longitude

Height

BAIA Latitude

Longitude

Height

BE1 Latitude

Longitude

Height

BE10A Latitude

Longitude

Height

BE3 Latitude

Longitude

Height

BE6 Latitude

Longitude

Height

BE7 Latitude

lLongitude

Height

BES3 Latitude

Longitude

Height

CH2 Latitude

Longitude

Height

DEVA Latitude

Longitude

Height

GPS1 Latifude

Longitude

Height

Station Target

0K  BACA BES
DY
DZ

DX  BACA BE7
DYy
bz

DX BACA BE3
304
bz

B2X  BACA BE10A
DY
Dz

DX BACA BE1

PFA Dr. Ing.

o -Edjustment Resuits:

Coordinates

Coordinate
46° 33'43.40937" N
28° h4' 43.95597" £

218.2042 m
47° 39' 06.42444" N
23° 33 27.75921" E

271.0260 m
47° 24' 43.03070" N
23° 11" 50.55510" E

2849137 m
47° 24' 51.91414" N
23°17' 09.96565" E

228.0291 m
47° 24' 42.08126" N
23° 12" 31.74646" E

260.1495 m
47° 24' 24.92256" N
23°14' 29.07217" E

238.2013 m
47° 24' 46 04379" N
23° 15" 14.72292" £

230.9220 m
47° 24' 45.03864" N
23° 16' 19.85853" E

2249622 m
47°24' 05.16145" N
23° 09" 19.14134" E

2221711 m
45° 52'42.29431" N
22°54' 48 T1911" E

246.7290 m
47° 24' 06.03632" N
23° 07" 07.64880"E

232.8693 m

Observations and

Nicolae lon BABUCA

Adj obs
54838.6134 m
-280039.4818 m
64500.9486 m
55360.6381 m
-281301.4166 m
64526.3438 m
56809.3169 m
-284397.7525 m
64465.0457 m
54281.7626 m
-279135.5252 m
64646.9001 m
57145.1145 m

Corr Sd

-0.0006 m 0.0173m

0.0003 m 0.0173 m

0.0000 m 0.0173 m

0.0000 m - fixed

0.0000 m - fixed

0.0000 m - fixed

-0.0002 m 0.0055 m

0.0003 m 0.0055 m

0.0000 m 0.0055 m

-0.0002 m 0.0049 m

0.0002 m 0.0049 m

0.0000 m 0.0049 m

-0.0002 m 0.0054 m

0.0002 m 0.0054 m

0.0000 m 0.0054 m

-0.0002 m 0.0053 m

0.0002 m 0.0053 m

0.0000 m 0.0053 m

-0.0002 m 0.0052 m

0.0002 m 0.0052 m

0.0000 m (0.0052 m

-0.0002 m 0.0050 m

0.0002 m 0.0050 m

0.0000m 0.0050 m

-0.0001 m 0.0058 m

0.0002 m 0.0058 m

0.0000 m 0.0058 m

0.0000 m - fixed

0.0000 m - fixed

0.0000 m - fixed

-0.0001 m 0.0060 m

0.0003 m 0.0060 m

0.0000 m 0.0060 m
Residuals

Resid Resid (ENH) Sd

-0.0048 m -0.0154 m 0.0177 m
-0.0196 m -0.0019 m 0.0177 m
-0.0167 m 0.0211m 0.0177 m
-0.0586 m 0.0507 m 0.0177 m
0.0266 m 0.0112 m 0.0177 m
-0.0597 m 00716 m 0.0177 m
0.0618 m -0.0086 m 0.0178 m
0.0218 m -0.0078 m 0.0178 m
0.0572 m 0.0862 m 0.0178 m
0.0074 m -0.0157 m 0.0177 m
-0.0138 m 0.0037 m 0.0177 m
0.0057 m 0.0043 m 00177 m
-0.0037 m -0.0112m 0.0178 m
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oy
bz
BX
DY
BZ
DX
BY
D2
DX
DY
Bz
(134
DY
Dz
DX
DY
DZ
DX
DY
bz
BX
DY
DZ
DX
oY
Dz
BX
Dy
DZ
DX
DY
Dz

Dv
DV
DV
bv
DV
DV
Dv
DV
Y
DV
DV
DV
DV
bv
Dv

-285193.3689 m -0.0144 m 0.0175m

64503.1214 m 0.0151 m 0.0042 m

BAIA GPS1 31903.9780 m 0.0036 m -0.0013 m

-22234 2438 m 0.0001 m -0.0012 m

-18805.5463 m 0.0020 m 0.0038 m

BAIA CH2 30832.1488 m -0.0002 m 0.0000 m

-19693.8547 m -0.0001 m -0.0002m

-18831.7831m -0.0005 m -0.0006 m

BAIA BES 28523.7465 m 0.0001t m 0.0003 m

-11943.6747 m 0.0004 m 0.0000 m

-17996.2184 m 0.0003 m 0.0004 m

BAIA BE7 270457713 m 0.0011m -0.0008 m

-13205.6095 m -0.8005 m 0.0001 m

-17970.8232 m 0.0011 m 0.0014 m

BAIA BE6 27869.3137 m 0.0000 m 0.0000 m

-13883.4849 m 0.0000 m 0.0000 m

-18406.9152 m 0.0000 m 0.0000m

BAIA BE3 28494 4501 m -0.0013 m 0.0001m

-16301.9453 m -0.0004 m 0.0002 m

-18032.1213 m -0.0012 m -0.0018 m

BAIA BE10A 25966.8958 m -0.0001 m 0.0003 m

-11039.7181 m 0.0002 m -0.0001 m

-17850.2669 m -0.0001 m -0.0001 m

BAIA BE1 28830.2476 m 0.0001m 0.0002 m

-17097.5618 m 0.0003 m -0.0004 m

-17994.0456 m -0.0003 m -0.0001T m

DEVA GPS1 -119466.6993 m -0.0489 m 0.0167 m

-33676.3606 m -0.0017 m 0.0135m

116250.4704 m -0.0258 m -0.0490 m

DEVA CH2 -120538.5284 m 0.0034 m -0.0002 m

-31135.9716 m 0.0012 m 0.0026 m

116224.2336 m 0.0074 m 0.0078 m

GPS Baseline Vector Residuals
Station Target Adj vector [m] Resid Im]
BACA BES 292557.2717 0.0262
BACA BE7 293868.8100 0.0884
BACA BE3 297094 4668 0.0870
BACA BE10A 291620.2546 0.0167
BACA BE1 297928.6399 0.0212
BAIA GPS1 431957634 0.0041
BAIA CH2 41147 3617 0.0006
BAIA BES 34205.6190 0.0005
BAIA BE7 35054.4199 0.0016
BAIA BE6 36173.7763 0.0000
BAIA BE3 37454.5659 0.0018
BAIA BE10A 33388.4273 0.0003
BAIA BE1 38043.3368 0.0004
DEVA GPS1 170060.4639 0.0535
DEVA CH2 170314.5855 0.0082
Absolute Error Ellipses (2D - 39.4% 1D - 68.3%)
Station A [m] B [m] A/B Phi

PFA Dr. Ing. Nicolae ion BABUCA

0.0178 m
0.0178 m
0.0060 m
0.0060 m
0.0060 m
0.0058 m
0.0058 m
0.0058 m
0.0050 m
0.0050 m
0.0050 m
0.0052 m
0.0052 m
0.0052 m
0.0053 m
0.0053 m
0.0053 m
0.0054 m
0.0054 m
0.0054 m
0.0048 m
0.0049 m
0.0049 m
0.0055 m
0.0055 m
0.0055 m
0.0060 m
0.0060 m
0.0060 m
0.0058 m
0.0058 m
0.0058 m

Resid [ppm]

0.1
0.3
0.3
g.1
0.1
0.1
0.0
0.0
0.0
6.0
0.0
0.0
0.0
0.3
0.0

Sd Hgt [m]
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BACA 0.0173 0.0173 1.0 -8°
BAIA 0.0000 £.0000 1.0 90°
BE1 0.0055 0.0055 1.0 0°
BE10A 0.0049 0.0049 1.0 a0°
BE3 0.0054 0.0054 1.0 0°
BEG 0.0053 0.0053 1.0 o°
BE7 0.0052 6.0052 1.0 g°
BES 0.0050 0.0050 1.0 -19°
CH2 0.0058 0.0058 1.0 80°
DEVA 0.0000 0.0000 1.0 Q0°
GPS1 0.0060 ' 0.0080 1.0 6°

Schita retelei de sprijin

| 2P OF IR0000° E P 2T 200N E . 23 26 HF 50006 E

§7 33 3000 K-

& A BT

spfonon

&
e

&

0.0173
0.0000
0.0055
0.0049
0.0054
0.0053
0.0052
0.0050
0.0058
0.0000
0.0060
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Cota teren

Stalp electric

Capac camin vizitare canal
Capac camtin vizitare telefon
Simbol punct de statie
Capac camin vizitare apa
Rigola scurgere apa

Simbol pentru rasuflator/ camin gaze naturale
Reper de nivelment

Simbol pom

Simbol conifer

Zona verde

Denumire drum judetean

Capac camin vizitare cabluri electrice
Reper de nivelment

Stalp de lemn

Simbeol intrare acces

Simbol semn de circulatie
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DISTRIBUIREA, IMPRUMUTUL SAU CGRICE ALTA FORMA DE UTILIZARE FARA ACORDUL SCRIS AL SC CAPITAL VISION SRL.
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DISTRIBUIREA, IMPRUMUTUL SAU ORICE ALTA FORMA DE UTILIZARE FARA ACORDUL. SCRIS AL SC CAPITAL VISION SRL.
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