(i

VWAV i)l ol 5 olRisls oyl yoe (g (o 0,58 ae oz

Silwsy a¥ 99 i Joxo 15 Lausiid <z (GPR) Hloly 05,18

B9, (2358
(Tt (liws ,S ol oo 00D ¢yl o 09,5 ;L okl

f.farooghi @uok.ac.ir

aods>
(o gl ey S lsie ds o gine )l loolatul b (gileg, Y 9o eled Jore a5 g (oS Slasie olulil el gy Sllllas )l ) Gow
L0 Gl oy L Lo ools Sl g 4325 5 000 )5 2l o 5 Jlo)l (glegy slo 4 (5,0 4 uadblioeg STl zlgel «SaiSS cpl jo
L ezt ol caslial 0¥ g0 Lolad Jore 51 wllos a0 g0 uled Jome (olulits jo o) Jgud BB SUlg5 sosas (ylis g, guls .ol 48,5 &5
D5 s Gha Y 50 cenlial Gulad e Conbs plste (JUS Jelodi g 45 @ 4255

.Gali.i.{uﬂ Ol ololy dalidee gilwgy ¥ o 25 1guds Olods

doddo

b oj el el 005 1By 9 98, 5 Sedye> Sk ol ol @lie Liles Gl il ond aB s b g ke )8 Gebliteg oS sl
2lie 50 glgal ol (owlul g osae Sglis el 00ls ot 093 4 1) G asli g ool, Jed 5l (egman @l 5l (ormmg dsgazme (uablineg 35Ul
[0 ) WYY Jlo o Jomlo Laugi o i bl 2SI (695 el abolting 2501 lyol L] g3 Job 435 5o 5 oilS 3
90 4 olg3 oo |y bl [2] el udolineg xSl (6550 (sl )5 o ot 51 o (RADAR= RAdio Detection And Ranging) s,
Oy 0> dshi ol oF (aalll o pMasl )0 b g (quslid (o oLy b (e lloly 9557055 ol (o Sl 5 Sy slo b, 09,5
85,5 o 5b (Fu sl Y Bes et 5 (g8 plal CoxBge aand gz g e 0,8 sl & (GPR=Ground Penetrating Radar)

5 [SMA13)oass a8 5 I cslid (bl § ) Jame (quslid (o) cne (55,5laS pole 5o by, ol 5l ealitul 4338 sllle o
Ayl Cambge uand 4 olaisl T Glos )5 sl ol oo T G tee it LSS ol 5l eoliiul 4 Cl 4Bd iz (il pes gwdige il S
Srse gl oyi> 5 @8 9 M i 4 Ol oo Ol S0 )5 rstege 1L [T]0] el axils ghae sl S 5 OG5 Ol sl
5 Olree (omditeny® 0yFe pé gy (ol Sl eoliiul e )3 (ramy Dlalllas 0950l 0,5 0 L01 ey 4 ye g Lealiog B Wil (siley, (S sledlsys
Gl aY cubis s [10] wlas Gubling 2SI olss sl & Gls5 oo ol ol o [9LL8]cwl alowl Jl> 4o &1L Lo je sl 29,5
a5 Sl 455 BB Cpwle g Llie (slylo oy, ol 5l eolaul 5,5 o Ll oo [0 Cutid Jome S g o Cagb,y oy s [11] 5k,
osleS Vo gy 1) M o 50 olKass 00itS | Lol anlis alosy eV et pos [12] g,y 98 wopin e ¢ 31 0l bl o yrages
Sl g 6)5] 2oz 9 S8l sladl ey wledlsl 6)51 oz (eels jo

e 5 GB0 Sjle a4 b g ol (ileg; lo Y wles e (o3 ol i 58 gy ol 0l ) Bae (alRinle] Slalllas cpl
Mol s nl 5l eolial b lalides (glug; Y S wled oo ceS 5 oS jshate Gl sl cenld] (89 g e p3 Y (e (al Cang
i 035l (g3lag; olKtalojl 1o 5 anilp 508 Cl o sledy 5 el 555 0 oialojl (5ySam 5 SaS L Slalllas (l ol 00 ()
oo 53y 2 Sllllas canl 00 alowl icenl 35,8 55 1,0 (655 p0 lS 3 611 a5 e Il K 5l ooliial U g oy e 5 Lyl oKl ol yoe
el oy gl siloges cdlin] &Y 5 (58 il 4¥ K L]

S Sl 3 sog0e Jouo!
gl C8ly0 g oaxiw B oyl SO Ly (ileg, lo Y 5o 4 eabolineg STl zlgal Jlo,l 5 (sites SleMbl Cod 0956 o ysto i (g, ol 5
o a¥  pdolineg xSl Slaseie 10 Joub JB iglas o Col pdy Sl Sl uadolinog i8Il zlgol ulSasl .ol 0055 ] G lamgs iS50



(i

VWAV i)l ol 5 olRsls oyl yoe (gudige (o 0,58 ae oz

Y S @t bl udbliseg xSUl ool jo (gl cme Dol aSale b g calie iz b Y g0 uled e jo W il ansls sg2y
95 bl oo 5o zlgel Jlaml 5 ulSail Cols 50 4 azgi b 00,8 o wSaie 05,5 Il o a4y o)l udolineg 2SI zlgal ol 954
St g 0y nl n T e e oS T Luled 5 Y o a0 LT 51 (otn 5 Jil 5 ol sl Y @ glsal 5l otsu el s m s Y
3 o3 Jitte s (55 250 e & 0088 5] Lot 585 el ) aold] swiz b 5T Sl 000 (g5, b Sl ey b oo
2l led oo 5 s3log, iz sl aY oad S gl 10 00 (o0 S Silog, sl a5 (g pSIl gl S il el g
Lo b omins alafy I &Y Calid 255 () 5 (eipad o o a5 5 o3l Solie 4L 5 oad uSn gyl (531 ol

2l LT (g5 53 glsel wiS 5 24,

Sibosy sl &Y (£,) (oo oS (53 a8 5 (€) D5 53 595 Sty 5| (n (slg; sl Y 55 (V) Guaboliing yiSUl lyal Ll et o
9l g0 00ld Hlis b3 alaly & jeo 4y 5 ol

v=_C¢_ (1)

Zloel Jlazsl zae Job Jsa S Sl (65 ol ay Hlai 0550 Y G SU g0 ol o 1 ol Sjle s SO STL (60 ol SAN 568 alal, o
s LT ezl () GudlS 3 L 1, ossSne by 5 Ll sy by colie b ¥ 5,8 55 (A) upblisns Ul

1=V )

L1315 e 1) a5 3,50 &Y (1) Cutls 55 (o 2 4l 5l esslog, &Y S5 51 (AL) 650 glaal ety 5 28, ploj ol L

= c.At 3)

2.e,

Silwgy sbd a¥ g 1)) wlasiv

e85 sl ol (oo Sley sl oty (il [14] 0,5 pundis 09,5 90 4 lg5 oo SleMbol 0,53 § zlgel Jloyl 0956 0 azg5 b 1, e sla ol
Sy peiins sok JI3L) (raej 4 (008 J195) gua Il 05 e 00 09,5 w4 Glg5 (oo 1) Lol g5 ol 5l Rl e K00 WBas S
Jlly g @)l 18 e SBgd mhaw I (g el ¥o o alold 1o Vgano g 3lae jokay Jlol)) Iga 4y (ouds 195) i ylol) « (0,50 )18 (re) laws
151055 oo 51,8 ooliznl 050 b ol 3o 5o ledMo S9! oz ) o

ous oolanwl (Geophysical Survey Systems Inc,) GSSI e85 ;0 ood aisle o) 4 oo oS Sloj Lol SO 5l ldllas ol o
oaiian 8 oyl G G A et (pl S o ol Al 6L Sl eagase (o 1, Sloj (LIS 0lfiws g3l 55 Gl gg ol yo () JSa) !
b 1o 15 o 51 s stantilo DAALolay )] 00 S 5 ookins b (sl (5T 4S5y 003 32 (K5 VB (635 0 ool 3 (6l 5 0351 340 0% S 3
roblisng 2SIl 2lgel S9d5 Bos g o0l Sl by (Lol (551 W 009 (o0 Jol 1) (VL olie Jlol) cl (ouslS 3 039000 aSl @) a2 g5
o yld Jloel b oparlyo cliliacel Gio au ;06 b 0ols ol pitaacws (509555 (10 00,5 oo dgame yio S5 5l S @ ] dawgs oo adoles
63535 S PV gt 31 s JiSis o o ooy Lzl 4 JUiSis i 23bol poiios i el 38y gloel 3,5 8 5 (o8

O PRVY RCORRY

coain b 5 005,05 (glo (T 5 S S st 551,55 (0 00535 po 9l (7 e JLaSToS WS (0 «cdy VY 4385 s (Gl 1l olSis — ) S5



i

VWAV i)l ol 5 olRsls oyl yoe (gudige (o 0,58 ae oz

it Jlo G 5l S e (g3logy o5l el sas ols plis alfisle;] Sladllas opl plol gz oo a3 5 IS0 (ileg, slo Y ¥ S50
@ oS el Frafenle olul 4 K gloww 0 Y SO (65, p a5 coSe el Feahe )Y olul @ oly (s3leg; g, Oleie 4 (5,8
Sl i oS wll (oo Al B 598 slenl) aSed jo oad AL (5ilus) el 5 (o s3lugy E95 Cnl Bl (oo ol S el lgas
wely shls a8 Ka 5l (Sade 5l eoliiwl glow Sladllas cpl j0 00,8 oo 1zl (lawl o 4 g0 b Y &G jww jo a5 Sale o Y

el oy ookl el (Sale i b peline upbliieg 2SI

(oabo3l 2550 53lwsy sl Y — Y JSb

ol 55 Y mlas g (g5lug, b 4Y mlas SluS 5 ) Jeaz 10 el 0ad oolainl Glizs slo Cuols 4y awle g o0 51 Sl 558 4Y 40

sl 0 @l )|

Silwg) sled Y dlas wlakin -1 Jgax

S R Sl o
oo 5 3505500 ST ol oy Cnns Ca,90 b ailo Candb
+ =Y. (mm) < -\f (mm) S 4ils
””” 9 OF 1 8
o= Ve — Olowws
o awbo
ool 5 51550001 ST ol jagy Cons W ails Cab
O -Y- (mm) + -0 (mm) G ails

Slig 3T el 0926 g Jol 0
099y 03,5 90 yekaie (nl glp cusle Y g mlas udblseg mSUl gl el )l aed Canss a8 ol picen 51 oolanul b oas slowl Slallas jo
555 e ol Sl aiged o BIKELe]T ledhny 55 55 0] s g, (o i BKalei] lach, (Gl 51 05 45 55 392
Plom olws nl o 0.5 o J1E Gyl 0y0e (D Con ailgiul wile) pols sla oKiws Lawgy g eals aziloy o) Allas b o a4
oS 55 ol s sledhsy 3 335 50 et e (sl 8 51yl S (53 b s o | e bl 55
Sy ool 18 b il i e b e Y Glgb mhaws 5l (iS5l (55 jlade Clo cnl 50 005 (oo Lyt o olSiss 095 3l ealitl L llas
SAll 388 g, 90 sla ools 5l oolaiwl azl [0 Sldlae cpl jo dbliceg xSUl slo el )b 0als (6,05 o3l polie .l Joa> LB (558 axan

ool 00y &) Dlallae ol jo asd, IS, Galises pllae SO SUl (g0 ol polie ¥ Jgaz po ail oo






