Il nvestigarea geofizica a structuRddd3carmn

din dotarea CESTRI N.

Poate fii ut il S$umt mas ROMANI iAI?e real i zalt e

din punclegedénei @l privind €alstguéantact

Mod de lucru si recomandarea |CE

Echi pament uGPRBReoad®&ad amn

Ecihpament ul-GRGRRma d¥@aan este un echi pamentt

edi star wsdtriuct uri | or rutiere/terasament elaof /

>

ndel or el ectromagnetice. Echiealhendall e GtPRr @

c

un sistem de prelucrare a datelor colectate:

X Pri mul sistem, sistemul SI'R. 30, estee
colectare a datelor. Acest sistem includeg ¢
entru setarea parametrilor "nainte de mts
izuali zarea datel or / rmdaprrglrwamed toerl u tnt & i eng ruD
stocate Hi -uvi giual emageeimaft e den "Bicatn.ar i sHti cCo
conecta | a 4 antene cu frecvenH de: 2 GHz,

chipamentul GPR — Georadar impreuna cu sistemul SIR-30 de i
olectare date scanate ale structurii rutiere, unitatea centrala, folosita |
| pentru setarea parametrilor si vizualizare radargrama in timp real, DMI |
nstrument precis de masurare a distantei), antenna GPS pentru
registrarea pozitiei exacte si reprezentarea traseului.

Echi pamet GRR0O Si stem SIR

X Si st emul de prelucrare a datel or <coll e
sof t-wlarRADANt 7sofActeare prelucreazt datel e | cc
radargrame. Prelucrarea datelor poate fi rlea
Ssitua™i ei
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RADAN este acroni mul pentru RAdbar dEBDBBFSANEAhI,)

Mbsurttorile cu acest echipament sunt ef e
U0 Deplasarea antenelor prin aer THUdthirlki zaate

speci al pentru identificarea grosi milj|or

iU Depl asnareenae | a@r “n contadwticlui zsatpr pé& atHat
adOncimar enaHi per e'c’Hisnet.e” mai p

TR

Pentru investigaH i lGPR-a Slchutpamemt ude Get
interna™H ondal9. ASTM D6432
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Ce este echipamentul GPR?

Acroni mul GPR ~ Hi are originea “n Groun:c
Ranging).

Echi pament ul utilizeazt unde el ectromagn:
refd esii absorb™Hi e). FoloseHte "~ n acest sten|s

de frecven He

Frequency

400 MHz

Frequency = cycles / second

1 cycle / second = 1Hz (Hertz)

GHz (Billion Hz)

Tovk ' X Y
e &
Py
Electricity Television Cell Phones  Microwave Infrared Visible Light  Ultraviolet X-Rays Gamma Rays

Non - lonizing Electromagnetic Fields Optical Radiation lonizing Radlation

Frequency

10 MHz 500 MHz 10 GHz 30 THz 600 THz 300 PHz 30 EHz

Sur ManuPpnlbbdoc at

Ca Hi zona de | £t™Hi  me de bandt a frecven He
frecven™Hel or el enRadmobpi T¥, Hielcuptoare cu mi

Date privind antenele utilizate de echi pamer
Tipul antenei 1 AdO©nci me dg¢ Utilizare
Frecven ™t
(m)
. Structuri rutiere.
Antena Horn aer ; .
0.5 Imbracamintestratsuperior
2,000 MHz .
de fundatie.
Antena Horn aer .
1,000 MHz 0.8 Straturi de f ur
Antena de sol 1 Stratur.i de funda Hi i
900MHz fundare
Antena de sol o5 Terasamente sau teren de
400MHz ' fundare
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Al te echipament e doampleeanhe rztha reedd runterd) & wzdagtac

constantei dielectric itivi ), itatii temperaturii si pentru
determinarea umidi i i modificarea capaci
lectri ! datorita infl

ce

Percometrul este un echipament ce se ufi
dielectricul ui pentru material ul de |l a supr
dielectricului este necesarakr ecdat iddmiit @iaape m tma Ir L
de scanare.

Cu ajutorul Percometrului se determint |va
de | a suprafa™a zonei i nvestigate se tneodi f i «
|l a suprafa™Ht. Dielectricull metndrriualAelparHi e Btle
Cn cazul met al el orh. dielectricul se consi der

Realizarea investdRgaWwi il or cu Antenel e

Se introduce valoarea medie a dielectrijic
"ncep mbsurttorileNcdeceate, dooht ane ene HDRa

Principiul Annhea®tl ieg&PiRi:| or ,

U Emit AAhdetr o odMagrnetaildde frecven HtL, 2000

sistemul ruti er ;

0 Receptioneazt undele EM reflectate diln

Practicent'un momcare unda EM ajunge | a |in
cu dielectric diferit (AeoadurcdeiiviBMteetltde freerfi
captatt de receptorul Antenei, i ar, cperdlnalIntptu
strat/ materi al pOnt | a moment ul “n care gl|s
de refl exi e 'Hi propagare se repett.

Mentionktm ct:

U O datdO©nccuileme@gur daei;: scade

0O Cu c©t diferen™Ma | a rivelu e ©Odi altceatsrt|iLc

ma i proeminenta “n radargr amt;

0O Viteza de deplasare a undel or EM esteg o

care | e stritbat (corelat cu dielectrijcu

0 Viteza de depl astteecansndet br EM nu e|s
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Material Dielesciric Vitezd Sist (umed) 7 113
(mrnEs)
Grasia P 112
L i 300 [umneds)
Apa dulca &1 33 Carbune 4_5 134 — 150
Apd de mare #1 13 Cuart 43 145
Zapadd polard | 1.4 -3 194 - 252 Beton 58 55120
Gheald polard | 3-3.15 168 Asfalt 13 i34-173
Gheala temp. 32 167 PvC £} 173
Gheald purd 12 167
Gheata de lac
der ap.;’l dulca 4 150
“*Factor de conversie metru la unitali engleze:
Gheald de marg 2.5 - & TE - 157 2,84 cmin 1 inch.
Parmalmost 1-—8 106 — 3060 ** Tabel de valor de dislectric adaptat de la:
Misip costal 10 9 Raynalds, John M.
(uscat) i 1997  An Introduction to Applied and
Misip (uscat) 1— 6 120 - 170 Enviranmental Gaophysics, John Wiley &
Sones, Mew Yaork.
Misip {umed) 2530 55— 6l
Mamal (umed) | 10 o5
Argild (umeda) | 8- 15 26— 110
Sol argilos E] 173
Miasting 12 B
Taren
&
agricol 1 mn
Pasuna 13 a3
“Sal mediu” 16 75
Granit 5-8% 106 - 120
Calcaros 7-9 100-113
Dalomitd 688 106-115
Bazall jumed) | & 106

Schéaimave®w &i gat esrtprriecttaticiee r
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GPR aystem

Controlier

Data Logger preie  Displovy

Ground surface Z

—

BB

Radargrama pentru

structura rutierd

= : Energia undei scade pe masura
AdincimeaZ ce adancimea creste

RADARGRAMA SI TU

Pa®gefLO




Geophysical Survey Systems, Inc. SIR® 30
Manual
Afisare oscilograma cu
Mod curba rosie a functiei de
colectare amplificare suprapusa Meniu
Numar canal date \ principal  Submeniu
MODE - MAN - MAN___ 005 Active Channel - 1
EH1- 2101 |
Scala gri
Linescan
Bara de
control
Calitate
semnal GPS . E 5 _ : |
= - - . = — —
PLAYBACK FILE RECALL
Stocare | — ‘ MODE INFO cusTOM
Figura 26: Mod colectare - Un canal activ — Mod Time — Canal 1 selectat

RADARGRAMAITRABRAMICT at
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Concluzi e:

Cn termeni generali, GPR func™H oneazt pri
de “"naltt frecven™t cttre un medime dHiun tdt .s pTer
este definitkt conform teoriei [ ui Maxwel If.
energie este reflectatt "~ napoi, “n timp ce
ur mbtor ul mediu dielectric) pOnikl icr®enrdt arn.t |CAC
apari H e s e repett poOnt c©O©nd unda se at|ien
Propriett™ |l e electromagnetice ale materilal
interpretarea tendin'Hee taimppult udie nn é oe p Hiee .r ¢

Low Conductivity Medium Conductivity Average High Conductivity
Good results for GPR. results for GPR. Poor results for GPR.

Air, Dry Granite, Freshwater, Freshwater Ice, Snow, Wet Clay, Wet Shale, Seawater.

Dry Limestone, Concrete, Asphalt. Sand, Silt,
Dry Clay, Basalt, Sea Ice.

Cu c Ot di feren™Ha de dielectric a dout mat

va fi ma i mar e ‘Hi vizibilitatea interifet e
deschi st | a-cauHobamed Hdectaptbtezentare pe r adezé
Cu c©t diferen™HMa de dielectric a dout maft
va fi ma i mi ct ‘Hi vizibilitatea inteffet e
“"nchist | a culoareaHHIi mmodgdeur ppreepht br & L
Cn cazul investiga™i il or cu Antena 1 Hi y
U este necesart realizarea unor calibrtri
de aer dintre Antena Hi partea carosalbi
0 scanarea structuridi rut i-20 ek m/eh ,p o'dit ec| I i
mar i
Poate fi wutilizat “~n ROMANIA? Sunt mbsur{
din punct de vedere al l egi sl awi ei privind

To Whom It May Concern,

GSSI Radar Controller units and Antennas do not require factory calibration. There
are no calibration certificates available. These units have been designed to self-
calibrate automatically each time the unit is turned on.

"Unittwile de control radar GSSI. iu aenxt

i esr

certificate de calibrare disponibil eomAtesdte

fiecare datt c©nd sunt pornite.

0 Antenel e au DeaclmarnatHee CEe Compl i ance
0 Sistemul de achi zi Hhe date are Confor
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Doar pentru Antenele din Aer (Horn Ant e
cali brare care esHe aveteomat tve(dfehk rt

Hi mii exacte a antenei fa'Hb de -pamitteia

de aer™ Cali brarea presupune real/]

dat7e.l oFtrcku aScoefsttulf iRHhidearn de c a
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Declaration of CE Conformance

Geophysical Survey Systems, Inc. hereby confirms that the following named
products have been tested and meet the requirements of the European standards as indicated:

Models:

Model:

Model:

Models:

Model:

q

3101A, 5106A, 526008, 62000, MINISIR, MINIHR, LL3P, LLTRx, 41000SA, 42000S,
504008, 516008, 50270S, D50300/800

Description: Ground Penctrating Radar Antennas

European Standards: ETSI EN 301 489-32 V1.1.1 (2005-09). ETSI EN 301 489-V1.6.1
(2005-09),

ETSI EN 302 066-1 V1.1.1(2005-09), ETSI EN302 066-2 V1.1.1 (2005-09),

ETSIEN 302 066-1 V1.2.1(2008-02), ETSI EN302 066-2 V1.2.1 (2008-02),
ECC/DEC/(06)08

Place and Date of Issue: Intertek — ETL SEMCO 07.02.07, 03.11.09, 10.13.09, 11.18.09
Compliance Worldwide 03.23.12 09.25.12 04.14.14

Profiler™ EMP-400

Description: Electromagnetic Induction System
European Standards: EN61326:1997 + A1:1998 + A2:2001
Place and Date of Issue: Intertck - ETL SEMCO 08.29.06

FGDC-3000/2100, StructureScan™ EZ System, StructureScan™ MINI System

Ground P ing Radar Data Acquisition Systems
European Standards: EN61000-6-2:2005, EN61000-4-2, EN61000-4-3, EN61000-4-4,
EN61000-4-5. EN61000-4-6, EN61000-4-11
Place and Date of Issue: Compliance Worldwide 09.29.09, 11.25.09

SIR* 30, SIR" 30E

i Ground P ing Radar Data / System
European Standards: EN61000-6-4: 2007 per EN 55011:2009 + A1:2010
Place and Date of Issue: Compliance Worldwide 07.10.12, 07.11.12

SIR* 4000

i Ground P ing Radar Data System
European Standards: EN61000-6-4: 2007 per EN 55011:2009 + A1:2010
Place and Date of Issue: Compliance Worldwide 04.14.14
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Centruudidie TS®thni ce Rut-aerder Hi hohbe mdat
pament de investigaH i geofi zicei mul ni
din respect fa™Ht de antrepra@amam. Hi I

exact
Cu echipament ul Georadar RoadScan, nu
care trebuie extrase “"n vederea verif
dramati c.
Cu antenele de frecven™t unooars tg!l uanme c(d
supr af a™ft n corpul terasamentel or
Cu georadarul se poate identifica str
apela |l a investiga'Hi i di structive.
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