DOI: 10.30499/11G.2022.362017.1456 (5093 Uli) Ve ) domio VP LY o3keds 1Y Ay el f G 30855 oo

16090 axdllao fipmoy 4y (63945 101, 3l eolisiwl b Josimo (gl 5030 59,8 (o2 Lwlils
Ol e QU glase 31 5UL 5,1 (LLS pre

Ty w5 So3 lsasg) |sho & 083 Lo jures

Ol Ol Sl 51 pllne Ceaglio 5 iSOyt lalllao 55 o oG jubpl P Canrps |
Ol I Ol 5,13 s Ceaglio 5 KiSigh lalllas 35 yo ¢ e Slbac doly Jptoo T
Ol e o LS G g3 sz eoliaal T

(AN ERVAVVAT-Bog-JNOA ) SR VAL A & RGN YY)

odus

5 o 2 Uiy il & B e iy Slgres 9 5b5 S cGmizman 5 (o) & (5398 Ly g dbj SuSE )8 4 argi L
395 Glybl e b gglite S0 iSlied culi 45 (6,500 Blual g sl ¢ oxawy ) (clooyis alie GosnS (daw ) Claal (oo, Kl
Sge lise S Cusby Cyman £)5e5 Jolss ey 4 39 ) 53T 5 ) sl doly 5B 1 oslle el o BB gy eyl
SUL 51 U sdas Cygody Al (pl D o S 1) ]S Zlael dets b awyy Bos «Dlguwy 0g alyiy,y (S jeb 4 b wldiy o,y
sgate 4 adlllae cpl )3l B> Slgw) 4 S Ay (agu) S b g Cugh) jodan dhauly 4 (Sl (Saiile) Glise (92
Jsb geme b g i g o0 odlisul 5,080 Av (1 b (e & (63585 )01, olSd 6 e 558 LS )3 yemo 3298
2 glun o cpl il ol asuie Lasoi Sop b i5y0,0 b la e slagylonia o g 0ad (B3l bapl Il ons il yio £V
Orle (gt Slpen wad 21y s 4 dog b Cul 0ad Con ol Cund 4 @l Gop g el lojlgale polai (g9 dm dlsye
O¥3908 & Joizee dl"d)l?‘-;—“’@ Jy.é S UJL»LW: 2 k;\ﬁlb _\;lyL;o «S dgu5 o0 odalin 6}19‘ dl.hé]aaa 5D oAb L;'L»Lw dlhd)l};&@

A0k addllas 590 adlaio )

Sl g)bmm o gl )5l (S Sl ed coli (GPR) (yoj 45 (63985 )bl 1 Sl (SO 519

h.gharahi@yahoo.com Lol o, *



VEY OY oles Y o (Ol | & 58 555 aloes

J\)&A}@jﬁ Y

OLE 1y oS L Sdlys s ek b I zae Jlyl
ol b sl gy S Cambse e (g s e
S phie 4 phaie ) e Lk Jod Gas 4 OGS
o lp s bas e ol 1) Gas OT (56 5 e
syl s T o S Gl (a)'U sk
358 daloen gy g 25 50 il (eba 5

e N Ve e e e nd Gl
L s Lyd o0 o> u?\,f)m“; S il sl s
Sy 02 S el e Ges 3 O de Oldal )l
g - U RN R P AT
e 8358 1y o g Doy g 53 (S5 Fms
(s APl g etiS CUSL e K (0,
Al Sl blis (555 e () S Jol lalSL
Slasl 3 Opde Coldal g dals Jhia S o
e L e S S S WS B e
84-5'“6))45@4*‘*&1&“‘)?‘ 2L e 53 s
Ol 5 (o0 (il Jadio 0398 00 0> (e 4 (8358 L),
da.fu O dwlie g Lo e Doglite polie i eslatal
e 1) 383 L e (s Gas g okl s 4y s
.J;

J;mkm,;ﬁtcty\,ujsduﬂbgaw
Y F ) 51l diS o i | Lo oS
(Dielectric permittivity) <SG =SJigs Y L8 -y
Db podls ol LS
L« (Electric conductivity) S zSJI uf Aol =Y
Dgh medlsliso
1 L & (Magnetic permeability) bl ol 5 ¥
Dgd podls Jle

S g 4 ) 095 eblines 1S 2 e
Ol 03 5 A8 (0 S il S 4 Sy 4 b s

AU gl ol auls Ol 5 Sy alse

ko )
o Sl ey om w358 Db )
S L GespS Gl n Glp bl S
SOL eI Ll By, ol o 5L oSS
5in) LS (oo Jos g0 U5L 5 Ll Gls ST
¢ 5l GPR oKws K esle Sl s Y0V
ol sloul I .l ot S5 IR oS 5
G5 033 4 ek p ST dby 4 eSS ol L
J‘;‘:" o) 03 6ok e e b C\}»\ P osliw )
gl b s s B G 4 plael a4 (Kln 5 L e
ol e Gl S e s DSk
(o 51 g lsel 51 rand cla w1 53 gobiliie s 2SI
s 0,8 5T LO8AY il L) s dal s oL
Ol Ul o8y oSG &) om 2 15 OB ol ot
Lo 1y ObL laaals 3 oS > Ol 5 das g

(O JKa) S s

(e 5o l3l 3 ge UL s Sl gled N J

Sk 5 ez d 5T 5l 2 ge L8 5 S35 0L

b oos dix Sl o, S 53 Sdlys 5 oebaw ) ol
S35 ,l5ly (Laoliws onl e ash S Ll ki
S g 6 S SN e gal sy Do 5 3 e
G eks Sy glaesls ioles adsl da.b doe o

Sl ol (@36 ) e Ol 5o &8 ol S —



v O e SUE! Ol 51 50L SIS DlLst pmn 10635 3m andllan ¢ n 4 (6555 100 31 a3lizal Uy fosome (gla 251 55,3 olalis

b 5 Gl i (5l EGT s we  Olalas
4 Olge Olp) 5 edd pll Ollee Il
e &35 Glam b b KeuSls (5L, 18T
i s sl ST g 3 8 Ol e adlate o
oo LS s e a4 6558 Hlaly Sladles (VYA
St L (Gl KaT Gl e eblie
b a8 53 e Ssp o gbeSE ys Gl
5 Ol 5L, (AP O 5 550 o sl)
YAV 5y Gheswe) b p) Ogde (slad )
Cobes e Oldlas Goomen 5 (WA (oo
S Sl S5 BB s S e il OFAR G 5e) SIlanT
Sl (Gl,aT gl 5 ziw S0 Oldlas
Dl eay 4 63585 Sl By S esled L ol
wlols adllas oyl 55 b Coda &8 0T Jb= les
0 3 O G L 3 Jorme oS5 3
03 Sl o3 g Wasls 6oy 5 3505, ok, 5 S
) 4 8358 sl glacils Sl eslizul b andlas oy
Ol skl 3508 5 (5515 slaphis dsb s
Gl bl pde 5 odd i S50 olull
lols bt 4 adlas ol 53 Lol 68 I
A g S5 U s el sl by
5 il 2o PPY Jsb p sama b plashis Ol¢

) o J:)‘J?} &.«;’)bﬂ QT

Lools culblopw )
phie s s b o lelis sk 4 el ol 5
Jsb 5o besls opldd Csls 5 e £PY J}bf’}wb
5T L (MALA GX HDR) o&ews 1 oslizul b 5 s
ilspRadan 7 5I30 e 5L 5 eds ls 5 A5G0 A
ozl 540 51,45 ali‘w::,:_,.,aj A JQJA.,L:;J?
7 aabeie 5> asdllas 548 03 gdme ol 0l o3l Lislel

el 0k 8l 015

iS5l go uebline s SUI (laaatniin Gl ) LE
23 2 se T Olje Geimmen 5 odins S5 s 4
Ol 5 o Sy 2l SG ey (S 0T
(S Sl dal s ey 4 (63585 ol Cl}ei aals
4 358 bl mlsel 4 o =t slag ke sl g
Lol g5 e 3Ly Wt O g C‘f" gl seas Olad )
glsl sl ) L5le sl ge 51 s oy kiS see OT
Mjfg‘y‘a‘%iwbbeTW;eTj‘
Tloel 5ol S o Sl b QUL sl a5
5 Lgh oo e AUSS Joolsd 43 el 4 (8358 Llsl,
il Lasl o 6,8 5 s A0l 5

O s S35 L sy s 0> S NTRES
deles b Gl 358 Ges Sl gy opl 38 Ges
b S (22,58 5 SN Gl 5
3 P15 655 o el IS Hsb @ s e RS
3585 Gas RS o gr a2 3lpe (Sl
OV W) 258 o0 e & 358,00l sl
2l s e (S SU ol o5y o3 Julse
LS r 3E Jl)) blins S 7 0 3585 oo
S2l5n 4 015 o0 LOT S50 Julse (o fagn abor 51 oS
Sl gtndils T Ol ol Sl g
23,8 05Lal s Olps 5 elaw 5

23 o) $358 )l dhs 4 Dl 5 Dlalllas
Sl b 528 s Calises LG s 5l glaans
Olalllas 4 Ol g5 0 ainej 0l 55 0l plonil Doladllas alar
oplal wliiaie ate) 53 VAL OLGe 5 juwso
Slaesls 55 5 4t 55 Sladllas (gl 5l immen 5 S
OLas 5 i dlis & Ol o) & $358 LI,
O 4 835 sl Glaesls O alge any s 144Y
b o8 5 el il T Sladlas .5 4ed oLa0
23 o 4 s LIl sl slaaaieia 5 eslizl
S (Y8 O n 5 edlS)  ekaws 5 sl i



VEY Y oyles VY e Ol 655 585 e O 5 25 f

535380 535400

Losal,

Lo Jedoss Lasit 5 ol blis

Seamlela o lva

e
535280 535380

535300 535380

Lol

Lo b Lail 5 Izl Lolss
3 — el sl sl

Lo b5
—= ——

4 v
£ -2

e, 2

5 - 3 -

3951130 3951140 3951150 3951160 3951170 3951180 3951190 3951200 3951210
3951130 3951140 3951150 3951160 3951170 3951180 3951190 3951200 3951210

]

Meters & O B

= = -y - ——
535280 535300 535320 535340 535360 535380 535400

il s Ky UK Jled 4 g 6LAJ‘_\L}); aslsl «(UL Ji.i) JL&;—\ Slag,lun ool s 4 ol el p Ly ULy e 4 g Lgl.ag}.:é},; Yy JS.Z

(ol JS8) Jlaat Glags b o ol jan 4 0l



o O e SUE! Ol 51 50L SIS DlLst pmn 10635 3m andllan ¢ n 4 (6555 100 31 a3lizal Uy fosome (gla 251 55,3 olalis

S ol s SIS g 58 o, 255 )
Coda yls SSUE gl o g T o 2ty Blas
Sl 6@.‘ Soluslsen (B (65luylsan I oslisal
Ly cilsy dsb s olas slassy Slo opl bl oo
S gn o LI (6,5 e S oslisal |
33 S Sldlas glacils o cadlas opl s
2203 5098 oo p A bandlas 5 50 (Go3 g
ol 4 Oy gl oS Sl S5 w5l .28 8 bl
Sl o 535 3 s sl ows sl o) skite
‘Cljf)m) 236 A8 e (S 5y Olal) Il
S Cod sahols a)le (6,551 5 G b I3
wole bl oy ol 53 5 Al e el 1 OT
r g b edd gluld (o)l Ges Lish oo jaie
(o i 2 o) o5 1505 o v 36 503 5
-3E r\;)\:l) Caa dalj.a anldl )3 558 e e
odd 63y4) oldi i S lun o ol e 4 ol

I

S 0l Jls 4 S e s Ko Jd
Sl ookl 513 2 0L (5 4l e 5o 5 (F JSC)
Sl S5lsl, F JSKs 55 ol o3 0 AP 0T Job &
2! 5345 650k ol 0k 03 5T oo 1L a3 o
Bleel H> Gadats Slas)lmia o 555 0 sty K2
4 Jome a5 555 s odalie La(a\;j:b FRE
ol asmtin K55 5o 3 s b 5035 305
IS B bl Jlas & g g 55K Js
J}J&A{M‘ﬂﬁ@‘bﬁl{ldﬁiﬂ&fﬁm‘)b‘,(a
b Las e lapl Solsl, 0 JS8 sl 035 e AP 0T
9> phie ol Ak sl edd 03,91 ey
‘S'U}"i'gs‘ odus e Fro 9 V0 Lol y3 (gl o
oain 5y a3 Jta b 5035 B350 4 Jeros
lods

A5 ol Jd e Cpar Cgr 53Ky s

o e PPY dsb g geme b f35 5 Sdn sl nl s
i Bl cwlie laesls 05,57 Cws 4 bt
SU UL S 0Ll eagdees 55 afdy Sl
@ oy gluly 5o (Job Jés ¥ Jels (OUEl Ol
sl ¥ s s b e Ly Ka KD Jles
olar & odd Zabs, bl 4 b
Iy andllas 5590 03 gdkome 3 ot Slulis Glag )l o

Lodld gdi g wiloy ¥
Jlesl fpas 4 6358 HI3l) ray smip 03 e 4
s BB ot ) shaie & baosls (655 olin sl 2515
sla Sl Ol Cy (g o ods Ll
e s sl Gl S S e e |y Jles]
03 S Yl Lyl 5L sl sla 5 5ls 5 a4 kb
Jleel besls (69, (glamd jig sla J5ls 5 Ll Olides
Olg oo andllan cpl s ol oslazal gla 550, 5 555
Sgon 5 auls Sy sb I Ole b cane) Ol o
w8 0ke lo Bls, 8 eplal s Bl gl
Ao eslimal Lol sy o 5 plell bt
(S s slalases 53 (6354 Sl5l, i, 5l eslizul C‘i‘“
Az B Lol 5l and & i b 5 (¢ WSS
Olgy o S 555 o0 odalin AL 5wl w s
23 ol s f e bl Sl S, 0us
€nj s C3do ol 55, ok Josl s 5505
g JB S5 s 8 el JSCta 1 031 0 S
SalS ety g9y Dslae slre g dlast ¢ 315, 5o
S48 sy hay 358 Ges il L I Oy
Gos 3 Al 015 B sph o Lol Culg 5o S
Jlasl ¢ JSn ool @5 g bl 2ol saelas 5 b
s e iy oo B4 (9 00 Laosls (69 0 g
Coa 555 o Jlesl Laosls (535 457 it Oloj L ke



VEY QY o pled VY o Ol &K 58 555 aloms OSan 5 3 5

S b (5e) By N

an an

s e il 1y sledalie sba gyl o 5e 3 sla Jlans - K1 da.ial.,.]a.&f a.x.ﬁ,uigl.sj.ﬁ,sn\_)f)\;b—f JS..‘»

. () i N

5500

) Jda Js

an E am

Aas o Gl | gledalie sla b o 508 6LAJ§=M—K2&:.E.4L{L,JJA5JJU§)'IAJ;¢U§JI>IJ 0 JS.:

Jhd 4 O gz AP Jsb Sl LK by wuuw\;ﬁmc@&;w,u(fﬁs)
A odalie ol (6 lmin g oo onl 3 b il Slapl Solsl, 7 IS8 55 sl 035 20 AP OT Job o
Sl 0 0315 OLES 5T 03 gdoes O s 457 (63,050 3 d‘l‘&i‘ Jsb s .l ol a:))TCE.E.aCﬁH.lJa.;JA
@;dwu&w,ﬁ,gwwwtﬁ%;@ G5 p 4 Jemme & b sl Gl g Y

Y JSKa) sl . Llods  amie 5, i s Lo ey



Ol 4o ol ()\-L_..cjl)?UL:)?)lf()l{l:ij'.u:t;:)yd&;éw}q‘ssﬁ):bjlum\\i&h‘L;LA‘}}:)_,J.&&L.:\;&

I () Jedsz I N

2000 2500

S S () Jds 2 Jsb N

S Sismeian] > () Jebs » Jse

2000 25.00

25_
e i

50
() —

75_

. -
ins g il 1y il Sl b o e sedalie slagsslowia ol sl s — K& o b Ja o sd (5515 5 1 S5000, Y JK3



VEY QY o pled VY o Ol &K 58 555 aloms OLen 5 53

S Fciad (%) Sy Jo N

() s b

o w50 nm 50 o 50

sl fdiee 5 Il QLW...'ULJ@}A Slodalin 6“6)%&&T6u(}ch;mﬂ_Ll Chiﬁghgfoﬁu:j\:jr\ﬁ)l:b/\ JS.:

s e Glad 1) Bnisb 4 Jere glas sl

§ womep () Jedyz Jyb N

() Jeyp Jpb

A sl s 5 Jlazs| uL“...-LLJa,..JA Slodalin glaglvn o &T s ki — L2 Clzi.abluf ok H5ls rljf)l:\) A JS&

ams o Glad 1) B 4 Jere glas s



Ol 4o ol ()Lx:.ojl}?Ul{f)lf()l{l:iﬂ:gé)rummé&:‘)'q‘55)5)\:l))'l o3lizul b Jazoes (gla 5595 olulis

(%) Juby Sy

50

() i b

0o 0 aunn %00 10000 10500
\ f L | I

A sl 5 Jla uLw.,.U L ohadse dlodalin lag bma o &T sl bt — Ls Claia L ohase edd S5ls rljfjbb AR JS.Z

OY >0 3l J’ﬁ\.;dajﬁpjk;):.nm 39> Al.pléljda.bél,\;.,ljl o ui,)'bﬁdaiaUL{Ji,z): s e Gl B8 4 Jeteee slagglia

(A UK ol
Jld g g gz 2V 7 Jsb Sl LLs Jos
5 Sl gyl o JI Ve JSKE s as S,
Gos 03 sAFBAF 5T EYY AV BV Jub clajle
T o3 utoe sl odalin BB (2 VOB /D o B
23 A Ol ) o Sl Jlzml 31 oS
el odalie LB AL GVY 5 FO B FY Jub clajl e
630 3 s spe J1 ) 355 03 9domn man

G5 axpii g ey ¥
G S Loty Sy ol KSE D, 4 g L
Ol 5 oo el S s 9 5L o (ioma 5 e
PR SR RTINS SOV PF- R P PR R UPCRC-
oo iz wlin GosS (el ) Oolal Sl KT

el ok 0351 oo slgl B (g 2

w i S5 ol Jld Cand s alsl s
Sl Ly G Ly phaie
03)5T (Slodalin Slacs)buia o olpen 4 aglaie (!
ol ol
Jld & O g 53 V7 b Sl LD s
b el 5y Sl golea o Jas Cils

B /0 o B Gos 53 5 11O L VY 5 9F 1 OF (FO L FY

Gl«ab“"}&»‘)bfwlcdm

Al S5 4 p50 il odalin b5 (5 V/0
B ASAY b AP Jsb gl ze 5o sl Slawnls
(A JSE) Sl odalie B4 1 AVAY
Vo7 b Sl b dled 4 g S 3 Lo s
Sk slajl e s Sl gola o S Cils
VG /0 B es 55 s FOLFF 5 YO LYY (F LYY
Al S5 e pl il sdalin B 55
oualie BBAVY BV ey Job 5 5s o] Slaals



VFY Y ojled (VY il 0l &5 555 ales

O 5 25 \.

&b

Sl sy OYR0) e Fge ol
Slolizl L oliile 57 g st 53 535 ol S8
AAY (DY Ol 1 &S50 955 dlams sl g

& el (Glegs KT el (Sl
&S bl e (VWP Lugs ofs (e
dowe GPR3 45 hgy ) eslazal U ool giluy,
(D8 Ol &5 585

Blindow, N., Eisenburger, D., Illich, B., Petzold,
H. and Richter, T., 2007, Ground penetrating
radar, In Environmental Geology (Eds
K.Knddel, G.Lange and H.-J.Voigt), Springer,
283-335.

Davis, J. L. & Annan, A. p., (1989). Ground-
penetrating radar for high-resolution mapping
of soil and rock stratigraphy. Geophys.
Prospect. 37, 531-551

Kofman, R., Ronen, A. and Fredman, S., (2006).
Detection of model voids by identifying
reverberation phenomena in GPR records,
Journal of Applied Geophysics, 59, 284-299.

Neal, A., (2004). Ground penetrating radar and its
use in sedimentology, principles, problems
and progress. Earth-science Reviews, 66, 261-
330.

Parasnis, D. S., (1997). Principles of applied
geophysics, Sthedition, Chapman and Hall.
Reynolds, J. M., (1997). an introduction to
applied end environmental geophysics, John

Wiley & Sons Ltd.

Fisher, E., McMechan, G.A., Annan, A.P.,
Cosway, S.W., (1992). Examples of reverse-
time migration of single-channel, ground

penetrating radar profiles: Geophysics, 57,

577- 586.

Shafri, H. Z. M., Abdollah, R. S. A., Roslee, M.
and Numiandy, R., (2008). Optimization for
ground penetrating radar (GPR) mixture
model in road pevement density data analysis,
IGARSS, USA.

Van Dam, R. L. and Schlager, W., (2000).
Identifying causes of ground-panetrating radar
reflections using time-domain reflectometry
and sedimentological analyses,
Sedimentology, 47, 435-449.

Van Overmeeren, R. A., (1994). Georadar for
hydrogeology, First break, 8: 401-408.

b S s Dldal ol (b )
B Lls s Olbl L b slize o Slss
oo 1 Jlasl g gol ol 3B 05l ol ol
Cusky Oppen 3 Jalse comes 4 356 I,
S sk Al wlagy ey olse Ol 5 s (ST
L GPR #lgel 3581 (o) o Goe cDlguy 0352 413 315
O3 UL 51 50 Gies ol cpl & s o talS”
L5 Cusby gl dbuly 4 S8 Sl Ol
el ls SB )3 Dby 4 Cand &ils 51y sy Dl
OLlst )3 e S50 (oo p oslie 4 addllae ol 5o
6 5 Llsly oSaws 3l ol Ol 31 5UL 5,8
MALA GX HDR o5aws 5 a6 Av 5T L e
s Sl e PPY U b gama b Jdg s V 5 eslinl
onéu(,\Jf)m“ w5 8 515 535, 3,0 Laesls
bl Uﬁ(bfj‘-’b ARSI N BIT LRV e
b o Sles Gl slaghis 53 w38
L;Ulg@@%hﬁe“:bﬁdf&a&hﬁuhchb
AL Wl e etd glald glag,leia o
5 G Glaesgdoe Lyl Jll lagsbeia s
oS O 3l KlFe 5 o Fiog P s

AL g ST ctual s i (T

Sl b 0
oige OLBT 31 asls o 555 OB, alw sy
2 g p e b)) Kap g 5 528 T
Slalllas S0 S5 5 ST 5 058 p e
Hs 6 (0Le ol et mlas Caslin 5 S 455

r_,L‘.Ug..u Slowans OLio i)l sla o laial,



Iranian Journal of Geophysics, Vol 17, No 2, 2023, P. 1

Identification of possible settlements using ground penetrating radar; case
study: the intersection of Kargar St. above the Engelab square in Tehran

Hamidreza Gharahi !*, Safoora Rozehkhan Akhooni ? and Habib Rahimi 3

! Head of Geophysics Department, Geotechnical & Strength of material study center of Tehran, Tehran Municipality, Tehran,
Iran
2 Head of Field Operation, Geotechnical & Strength of material study center of Tehran, Tehran Municipality, Tehran, Iran
3 Professor, Institute of Geophysics University of Tehran, Tehran, Iran

(Received: 13 September 2022, Accepted: 06 November 2022)

Summary

The Ground Penetrating Radar (GPR) method is high-resolution surveys with an
electromagnetic pulse reflection method for shallow earth layers. This method is similar to
reflection seismography, which operates on the basis of wave propagation and reflection. In a
simple case, a GPR device consists of a signal generator. The signal generated by this
generator is sent into the earth by the transmitter antenna. Waves travel through the earth at a
high speed and when these waves hit an object or reflection surface, due to the change of
electromagnetic impedance in these places, part of the waves will be reflected from the surface.
The receiving antenna located in the device shows these reflections as a high peak and records
the movement time and amplitudes of the reflections. The electromagnetic wave inside the
earth moves downwards in the form of a three-dimensional cone, and at the same time, factors
affect the speed and loss of the amplitude of these waves. In fact, the electromagnetic
characteristics of the materials, which depend on the constituent materials and the amount of
water in them, will have a great effect on the speed and loss of the range of the radar waves
penetrating the ground. Some materials, such as polar ice, are transparent to ground-penetrating
radar waves, and these waves can pass through it without much loss. Some other materials such
as clays saturated with water and also sea water is cloudy to these waves and reflect or absorb
these waves. Therefore, radar waves penetrating the ground are attenuated in short distances
and cannot propagate in such environments.

Considering the high-resolution power of the ground penetrating radar method, as well as
the high speed and ease of acquisition, it can be said that this method is useful in investigating
and detecting shallow subsurface targets similar to subsurface holes, canals and other targets
that have a different dielectric constant from the surrounding environment. It is an acceptable
method. In addition to the effect of the frequency of the waves sent from the GPR antenna,
other factors such as soil moisture, the amount of fine-grained clay materials, or the fineness of
the sediments in general, reduce the depth of investigation or penetration of GPR waves. This
problem is mainly caused by the higher electrical conductivity due to the presence of moisture
or fine-grained sediment particles compared to coarse-grained sediments. In this study, a
ground penetrating radar device with 80 MHz antenna was used and seven profiles with a total
length of 662 meters were taken to investigate the intersection of Kargar Street in Tehran. The
radargrams have been processed and the anomalies related to the meetings have been identified
on them. These anomalies are discussed in the next step on the positioning satellite images and
on the obtained results. According to the estimated results, there is a good agreement between
the anomalies detected in the parallel profiles, which can be proof of the acceptable
identification of possible anomalies in the study area.

Keywords: Ground penetrating radar (GPR), dielectric constant, radargram, possible anomaly
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