[ DOR: 20.1001.1.22286837.1394.9.4.8.7 ] [ Downloaded from jeg.khu.ac.ir on 2025-12-06 ]

[ DOI: 10.18869/acadpub.jeg.9.4.3207 |

YY v VWAL Oliss £ 5l cogh Ao (i polidipon 4 50

3as 9,90 52 9 (B T 90 a8 s sLAGIIS (o) 3
Spelio yuls 53 &8l AN (Spaling Jalas gl 037

‘GBJLA u;s.u.n; ‘uuﬁ.au_la_ala J—LAL‘ ‘<J§U|JJ:’ ‘UJJ‘)
pole BaSEAls agiie (oo gu 8 slKEAN
A1y i s ot 3y Ml ol€tia 55 (0 Leolialls Lt juans

AY/ANS B N/VYe dbys b

s LS

G35 Ol U3 sdate glacins code VL e 53 A e Do L

@los ) ghuaid 3 sleel 3,50 sla bl 5 (S Ol n oSl (Sslus sla S5
0 b an o b3 S e G 3 el il glaasl ol 5 Sl e
oY 53 s s e e 2 il 5 e s dee g Sl e VA
s Sl 4 a5 b s ol el Cse 530S Glages L S B
ol Gas deda b Sl s ge LSS sg s laedls 55 s s SS VA s s e
e bl (pl ol ol slgi dgde gl easdme 3 bl 1 (Salus e gl
s I8 dete et e 8T oS s sl eV e e b 08
Sl s Gl Ges cpl il 2o Y Sl 2o shls S8 Sl il s oS Jld
S e A Lo U Y Sl e LS s &S e B8 Jled s G0 (S e
A Sl ey a6l Ll dgde el o e Y S Ges oy opl Ol e e

et 5 e Sl L3l (6555 sl b gl s el il bl

TA s 2kl (gl (38 Gas (5 g0 S e L gie 1o adS slaesly

ro_yazdanfar@yah00.com  J gius sy 5


http://dx.doi.org/10.18869/acadpub.jeg.9.4.3207
https://dor.isc.ac/dor/20.1001.1.22286837.1394.9.4.8.7
https://jeg.khu.ac.ir/article-1-2021-fa.html

[ DOR: 20.1001.1.22286837.1394.9.4.8.7 ] [ Downloaded from jeg.khu.ac.ir on 2025-12-06 ]

[ DOI: 10.18869/acadpub.jeg.9.4.3207 |

VWAE Dlins § 55lat g Al ¢ punlige gl oy 450 YYA

dode

la oo oSS (IS slaadlfo Sl o) Slaaiig (7 ge Lo Lol
Jeds s xels V0] sl oo b ey IS 55 Jools slosla sla ol = 5 ey iag
035 $o5p5 o) Jomes Dl a5 (S e sl oKt s G e s e
DIV 555 n 5,50 LaLS Sl eslinal b ST 55 L (Sd 85 o slabas b s Sl
G Sles S uens 3 edd eslimal ol bl S S 2V e 53 s mse S e
Vs e SEIYYT Y] el s s bolazle (glos ) Jandlygiws 5 baaal ool CAE1 s
38 S35 ey 3olse opl bl onl 3 eslinud

Ll e Yo Jpeme lacsle sl (SeSS 55 (b 15 b 28 Gas -

el e Y0 508 1 S0l Sl il bt SlaS L Gos -

ARG < PRSI [ FUW K VS CIR PN JCORE AR GO RO
e e Cawda |y S ('S\JS 3l Glaasein s

s el Olgea OF &35 5,50 53 IS Gl Vs® g b 208 w55 le
[Yo] comlas e ol 3005 el opl 40 oS ploud ahex 513510 52 ol (gloy )
5 IVT ek a5l dons Yo Sl cp gt B s oS 01 550, il gla by,
U B T Sl a e ol olKatle el Uzl opl byl S8
A iy b onl by opde Jals 1 oSl b L dlols ass ) 5l 508
Y e 03 B e S L e (o Sl bl S oSl oo
2 s g o SOk Ol (2 eide 4 [TV]DAT DA NIF] il
b Gl e e L glas iy la D8 5 Lol gl g S e Y
ol Sl eslial g 3 s 18] il BIS el Sae 35 aib a1 s slaolatla
Sl el o oSl DI Sl EU e Sl St ) (6,8 et e las

oalaul 6)_5:5 JA))M &K}?L«: A:ij‘ L;b“))l 6LAL5V:JJJ BERES) UJ»“ )\ [\Y] ‘[‘\] .\JLA&


http://dx.doi.org/10.18869/acadpub.jeg.9.4.3207
https://dor.isc.ac/dor/20.1001.1.22286837.1394.9.4.8.7
https://jeg.khu.ac.ir/article-1-2021-fa.html

[ DOR: 20.1001.1.22286837.1394.9.4.8.7 ] [ Downloaded from jeg.khu.ac.ir on 2025-12-06 ]

[ DOI: 10.18869/acadpub.jeg.9.4.3207 |

“Y'q ,\@,‘;.aﬂ,:):c,_é)_ﬂ)':\é,at.isjcl;@;‘51)3;@;));w:;}iﬂ}djﬂcf\;pﬁéuul:y)ﬂ

oo gar L lle i o Clie Gos ol eV 5 Y S e Y Calis
gl 5))@% oK Lo

AR Shnpy g b ol S dsle Gas ol (T OLSes 5 5 5
4S5 5 Ll laesls (pl3 3 (b 58 4SS glaesls Lol Caliss wilaie 0 (slaesls w1l
S 3 oKl ol ) SOl J s sl 0¥ Ges Blas 35l sln 1 (ol g
S Sl 255 ) el lsad ey INTIAT (1 JK8) Wlos S 1) asein 55
Do ged onl Gollae 58 0 IS o U e dsb poler S slacs e L oSl 58
b e slaosls L oSl o s 3,50 1 (gl il Y 35 500 5 b slaolKesle ()
woasl Y= e b sl gl e ) Anl dnes Sy Vo Ges
Aot e

5 e e 53 B mge S Jbsn sbaesls (LUl s p Shasn cal 5
Foas oS glaesls ulaly (2 n e e e 8 e L e ek 6l (02 4 L)
o b ARl Gl DLl o oY el e SLOLAST e Gos gl 5 s
2 i g o 355l S 1 it ) sl el 03 oSt I s
qbﬁfwj&iéudiwsﬁﬂvﬁLLSJ}”J}.L@L»JQJJMV"\)(&
Ot Ao g, Sl eslinad bl ol sdd eslinad et ol slos ) (shang sy Dlides
(e T Gas 3 bl cnl slie 5 e Blasl > d e e Laugie i
dale Gee bl e A S35 e pw bwgte lacsls L eSS gl slabal
SleS Ll 5l asms dle K 53 S paedmn 9 B gl g dib by S
533 2l Sl B g S g S Sl p3Y Ges Bl () mla B

ol 0 EOr EK:}L«.M ‘;<:.AL€.J &.a-:-’uﬁj


http://dx.doi.org/10.18869/acadpub.jeg.9.4.3207
https://dor.isc.ac/dor/20.1001.1.22286837.1394.9.4.8.7
https://jeg.khu.ac.ir/article-1-2021-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.22286837.1394.9.4.8.7 ]

[ DOI: 10.18869/acadpub.jeg.9.4.3207 |

VWA Bliss £ 5lad g Aor (pokige libopn 450 YYy e

2000 G 1o R 1 [ T B N S| 1 1 (-
£
2
@ 1000 =
(3 . -
> 1 L
T 3 L
= ] C
@
= i B
3 4 B
€
§ 200 =
b
=
% 100 n
o 3 C
£ i L
©
c e -
=
2 J L
] 4 L
3
e 20 —
[=N
0
o
10 g
LR TS LR | ] T T T TTTg | T T T
0.1 0.2 1 2
Period (s)
° Japan (KiK-net)
A California sBoqre, 2003t3 ;
V  Califomia (Varian hole, Daley & McEvilly, 1990)
A Califomia (Long Beach Water Treatment Plant, ROSRINE)
+  Turkey (Sandikkaya et al., 2010)
A  Parkfield (Thompson et al., 2011)
WNA generic rock (Boore and Joyner, 1997)

élﬁ)}.&s&u.bff L;Léab\b U‘“’L“"J’"Cj"d}b r)%&Jéwwjéﬁﬂwazb\ Jgo\;
[A] V] —alses

A s (gl e
Sl o Sl ppe Cods el S 1 Al Sds (350 s 4l et )3 deta
Sl Jimas el b pls 48 5 (55 0 Ol s ) bl 53 ol dm 3 bl
e Slgy (G3) dgde e oKitle Ll o Sl (GreskS 10 BV ) GasoS
35S o hedm e o o s s oy Slelil S e b sladiliag 5 ag,0lS
ol ol e3ls QLA e 53 St C3lL LB Y S s ol sdd L


http://dx.doi.org/10.18869/acadpub.jeg.9.4.3207
https://dor.isc.ac/dor/20.1001.1.22286837.1394.9.4.8.7
https://jeg.khu.ac.ir/article-1-2021-fa.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.22286837.1394.9.4.8.7 ]

[ DOI: 10.18869/acadpub.jeg.9.4.3207 |

ARAR! At et 53 Sl 1 Saales ol sl 3 s e sl 5 Bt r e Slae3lS ooy
SSosbay ol Sl B ol gla s alols 51 b el cnl > Sbe i
wlboidys anle 5 3 L Olels ) l,il:-jgj.&«wj:.\.@,i.ack.cﬁ Sk sl
Jhd 5 Ga Gb a5 b o 8 o anls 5 anle 4 3 S0 b 4 o5
S YO sgde el lid pl Cubes 5 i IY] Sy o Ji.u . Sl 4 8,4
LY] el

¢ ooy

T X R 2 & % = e T ham

Y]WS%@SBQ\;MYJ&:

b aly cpfotalan 5 sl Ol os 0l ARl SE o Bl 525 Sl

WWAG Jlu )3 dgde glo) ) (lvaige s Glaiass ol Al SISl 5,50 ol 5
Soolabs )y oSl da s ol Sl i Olsea w4l s
L8] cl a3 S g i opl cilises blE 3 it oKiusl Yo 550> 55 Al

[-\] ‘[\]QQL“&;&JG“;’@‘ ;%J)Quw)‘ﬁ) duw)fﬁ)juw“&jﬁ L)'-l\ GL:.’


http://dx.doi.org/10.18869/acadpub.jeg.9.4.3207
https://dor.isc.ac/dor/20.1001.1.22286837.1394.9.4.8.7
https://jeg.khu.ac.ir/article-1-2021-fa.html

[ DOR: 20.1001.1.22286837.1394.9.4.8.7 ] [ Downloaded from jeg.khu.ac.ir on 2025-12-06 ]

[ DOI: 10.18869/acadpub.jeg.9.4.3207 |

VWAE Dlins § 55lat g Al ¢ punlige gl oy 450 YYVY

u'i‘ “ 4;-)3 lJ &;».w( .L@,:..a OKJ;-L..« [N (‘L;JU\ dyb bﬁﬂ) db}; bﬁﬂu\.\.b )‘ ;&Sb—
sble @wid ol illas .g;,wJ\e.,\.ie:\;&&&@m);@ﬂisﬁﬁrﬁuﬁd"ﬁ)b

Ssp oMae a4 et B8 5 S e ol 0 0l LR ed pse Ao 3 3spelS
Ly 35, Sy Llodds 55 e ba Zy cpl 53 35 0 Ly Gblis sdee 5 5555 0 03533

3 0300000

1Y M000000

[£] dgee ki 2 90 o il ¥ IS

okl salaiul = e o pw Sl tSab
s e LI 53 a8 dies S8 VA 3 Co s by bl sl eslinal glaesls
it S ledd el gloleS 0503 Jhssn oKl (gloy ) (ghvesy (gl g

el ol LS Gas Sl 513503 0 IKE 55 s e els OLES |y Laesls SuST


http://dx.doi.org/10.18869/acadpub.jeg.9.4.3207
https://dor.isc.ac/dor/20.1001.1.22286837.1394.9.4.8.7
https://jeg.khu.ac.ir/article-1-2021-fa.html

[ DOR: 20.1001.1.22286837.1394.9.4.8.7 ] [ Downloaded from jeg.khu.ac.ir on 2025-12-06 ]

[ DOI: 10.18869/acadpub.jeg.9.4.3207 |

YY\Y A@,i.oﬂﬁi}):C,.éj.;{)fﬂéghpj;laj‘51)3;[.:3;)}4‘}m;:;jﬁ)d\iﬁcf&&ﬂéhul:y)ﬂ

Legend

Boreholes
depth(m)
. <15
« 15-30
& 30
— rmashhad
s e s 5 Hiomeie
| B B

s 5 7S 53 0l aaliiul Gl6LE 05,5 gloy ) Oge)l slresls FuSTy b USS
Mﬂbﬂé&wCM»I\JL«L;NAJ.]ayjﬂ“}aﬁéuablh‘;’b‘fow)ml&b

Wl (YA 35160l Ol gl (slo3 ) aabiopml 53 e stiwos, SO 0T 3 o 50

JSVS oles! ‘_;Uhe:‘.: }‘ SR U*:J': g & :J}‘ﬁ
slagli= 5o a4l .J:.M)de..}j.aw«{Jiﬁcywﬂéuéﬁfajl,\jl)\fﬁ
4 g T S 6,55\.&45&@@@@ BRI Db s odyd S fg S gl

U&jgww\c&wcbﬁ&bjjiﬂéjﬁwui:_})l.gu@ibjbu J"J" J{VJ


http://dx.doi.org/10.18869/acadpub.jeg.9.4.3207
https://dor.isc.ac/dor/20.1001.1.22286837.1394.9.4.8.7
https://jeg.khu.ac.ir/article-1-2021-fa.html

[ DOR: 20.1001.1.22286837.1394.9.4.8.7 ] [ Downloaded from jeg.khu.ac.ir on 2025-12-06 ]

[ DOI: 10.18869/acadpub.jeg.9.4.3207 |

VWAE Dlins § 55lat g Al ¢ punlige gl oy 450 \RAR3

T slis s b Olgen [A] AT 555 35dome s oo 5l g2 Yo JIV0 ST
Ao Yo Ve Sl Blesl 4 bl e (KNBD) (258 sl ) S5 55 25
Sl fo g 51 508 (o msn Lo Slrosls Ao ys 00 Sl L2 55 A s
35S e b gaileS shls eyt i lacole sdas 0L 3 L V1]
SLdS Slae) oo Pl B (5 e o Slaesls oSS sl V] aes 2o o
AT ol o &) a5 o oS Sloesls o5 om0 o e g5 il (e )
Sl AeS leshs Sl s o2 man S 203l Sl 2 sy 53 INTAD]
2 bl ool Dlie 5 e i mse S pS0ke o2 Ll (e e G
E3t e Jagie slaesls pales 1) sl cpl Sl ol 0 oy 0 gy s
JSE) Wl oy a o B e D bt filie > Olosl hes @ bgie 55
Cf o (3508 Hsoee 5 S0 YA LY Blasl j5 5, T LS L ga 8l e (0
Sl aSolor sl sl jasiie a3 S, L V) L as e OLE 1) e e Jaw g
e e b TR Sl e Bleel (s S e laesls (S0l s, 0

.b\e.,\.})wkw\\ L.?-Mj.)u)l)):w‘.;wjb L;\Z);Cjﬁ

frequency

20 30 40 50 60 70 80

depth{m)

o oslanal glaesls o Jlgl B s ses .0 JS‘Z


http://dx.doi.org/10.18869/acadpub.jeg.9.4.3207
https://dor.isc.ac/dor/20.1001.1.22286837.1394.9.4.8.7
https://jeg.khu.ac.ir/article-1-2021-fa.html

[ DOR: 20.1001.1.22286837.1394.9.4.8.7 ] [ Downloaded from jeg.khu.ac.ir on 2025-12-06 ]

[ DOI: 10.18869/acadpub.jeg.9.4.3207 |

YY\o A@..i.oﬂﬁi,):C,.éjjjﬂéghpj%zj‘51)3;[.:};)}4w:inﬁ)O,\iﬁC}ag;&ﬂéhul:y)ﬂ

Rl e Lo Jlie 53 alS aled 53 Gas a Gl Er e o 0L
:MTQAJQJ@&@J&-JJA@Lﬁﬁ&rﬁ%yw;‘ﬁb.xuﬁ)}abg
Vs(30)=a+b*Vs(z) + ¢ M

Cjﬁ ‘;'-"j*-" JG.W}:,O VS(Z) 4]'1»;;« d":’J" C}a M}w .ja.w)in VS(30) edas\) u.“.\ BE

.Md@bquzb}%rb:a&b}jm:é‘ 4&\7—&9&))&f

SOO'I T T T T T T T
700
| ottt
_ ¥ ow e oo
¥ W AR R 4 ’..t";’?
500 N XA
5 IR URIPIRA N+ " el
g RPN SRS s
400 PEAPR A B vs16
vsl4
vsl2
+  wslo
300 5 g
* wsb
vsd
200 vs2
vsall
— fitting(1:1)
100 pf i | | | | I i
100 200 300 400 500 600 700 800)
Ws(z)

MJ‘Ycrf.é"“-"'ﬁu‘f'ﬁCr“ﬂg}f‘i‘ﬁi“wu:‘ﬁcfuﬂbﬂnﬁ
ol Wrosls VoY adayl 50 3l (6 e

LAJ:“bliU':"L;:‘“‘J("AVJ;\‘:’)"}JJ‘”\"t“Jd‘J’u‘ﬁu}Mﬁ)u\J‘p\‘Jﬁ"\})b
qo Qw‘ ckw b.}}J}r.A Lh)‘.)_}a.; r.w) ).) C,.w\ a.l.o.;": c.}‘.} J:f.lLAJ ;lev.ﬁ éw‘ LS\J"
Oleid A IS )5 Al g oL Ol 4 aalsl 53 aS amrﬂ)d‘&jﬁd\ﬁwﬁ

sl 0l 0315 LA Gas a0 e 3 ki) ol il 5 aiile (glast


http://dx.doi.org/10.18869/acadpub.jeg.9.4.3207
https://dor.isc.ac/dor/20.1001.1.22286837.1394.9.4.8.7
https://jeg.khu.ac.ir/article-1-2021-fa.html

[ DOR: 20.1001.1.22286837.1394.9.4.8.7 ] [ Downloaded from jeg.khu.ac.ir on 2025-12-06 ]

[ DOI: 10.18869/acadpub.jeg.9.4.3207 |

\yae ka)izgwgr@&‘waﬂuquﬁ

avglvs(30])
with 95% pred bounds

AR

Sl g et (Sood o ol oty Lo 5550 (51l o Al a2 N J g

z a b g R? G

2 0.74 3145 83.65 0.207 0.63
4 1.098 206.5 67.35 0.486 0.39
6 1.171 156.3 57.62 0.62 0.29
8 1.207 118.2 48.03 0.735 0.21
10 1.199 93.27 405 0.81 0.15
12 1.182 75.68 34.36 0.866 0.12
14 1.154 64.01 29.24 0.9 0.09
16 1.129 53.76 25.04 0.928 0.07
18 1.1 45.68 214 0.948 0.06
20 1.08 34.33 17.73 0.965 0.05
22 1.06 27.98 13.52 0.979 0.03
24 1.04 18.96 10.17 0.988 0.02
26 1.029 12.3 6.67 0.995 0.02
28 1.015 5.865 3.6 0.998 0.01

——fitting

++++95% prediction bounds

*  data

150

200

250 300
avglsid)

350 400

450

—+—fitting

-+ 95% prediction bounds

+  data

avg(vs(30))
with 95% prad bounds
o
Z
2

200

250 300 350
avglvs(2)

400


http://dx.doi.org/10.18869/acadpub.jeg.9.4.3207
https://dor.isc.ac/dor/20.1001.1.22286837.1394.9.4.8.7
https://jeg.khu.ac.ir/article-1-2021-fa.html

[ DOR: 20.1001.1.22286837.1394.9.4.8.7 ] [ Downloaded from jeg.khu.ac.ir on 2025-12-06 ]

[ DOI: 10.18869/acadpub.jeg.9.4.3207 |

YY\Y

800

700

awg(vs(30))
with 95% pred bounds
W @
= <
=S =S

£
o
=]

"\‘é":‘j-&':’);&"f-—éﬁi)ﬂé—__ﬁt—i:Jﬁl}tjle.gjl:.“J))ﬁL;A;;J}‘ﬁjédﬂcfuﬁéuﬂ_‘\:;ﬂ)ﬂ

avgvs(30))
Z
2

with 95% pred hounds
w
=
S

s
=)
S

T T T 800 T T T T T T
——fitting ——fitting
95% prediction bounds * 5% pradiction bounds -
+  data 7 00N 4 gars 1

300 1 300+ 1
* *
300 . . . . , , 200 i . . . . .
is0 200 250 300 350 400 450 500 100 150 200 250 300 350 400 450
avglvs(B)) avg(Vs(6))
g00 T T T T T T T 200 T T T T T T T
——fitting ——fitting
*
95% prediction bounds 95% prediction bounds M
7000 % data 7 700 +  data 7
- * * .
£ 600F 7 E so0t R
3 3
=2
S 5=
=38 [
£= soor 1 £ sso00f 1
a5 >
) =Q
=
= 400 b = t ,
B g 400
300 R 300 | ]
*
200 . . . . . - . 200 , , , , , , ,
1s0 200 250 300 350 400 450 500 550 %50 200 230 300 350 400 450 500 550
avg(Ws(100) avglvs(12))
800 T " T 800 T : T : . T . T
—— fitting fitting L
"""" 95% prediction bounds * . acor
95% prediction bounds -
700 +  data 7 700 * date - 4
5 -
5 600 ] E 600 1
52 .-
o g S
I 5500 1 Z 2 sool ]
B =
= 0h =
i 2o
=
2 400 1 £ L |
£ % 400
300 1 200t ]
200 ! L L . L 200 L L L L L L L L
1oo 200 300 400 500 600 700 iS0 200 250 300 350 400 450 500 550 600

avglv's(16))

avg(Vs(14))

Gos L sn 5l b S g faipw B ss s S g b3 B51 5 Y S


http://dx.doi.org/10.18869/acadpub.jeg.9.4.3207
https://dor.isc.ac/dor/20.1001.1.22286837.1394.9.4.8.7
https://jeg.khu.ac.ir/article-1-2021-fa.html

[ DOR: 20.1001.1.22286837.1394.9.4.8.7 ] [ Downloaded from jeg.khu.ac.ir on 2025-12-06 ]

[ DOI: 10.18869/acadpub.jeg.9.4.3207 |

WAL Slie) £ 55l s Ao ki ol

YY\A

- 200 T : ! !
——fitting ——fitting
ol L 95% prediction bounds | 95% prediction bounds *
data TOON + data 1
E s00f ] ERT g
~ 8 ~
2t 23
g 5500 1 £ ss00f k!
2 £
= =
L] 7 i
=
2 400t — £ 400t 1
300F 1 300 ]
200 . . . . 200 L L . .
[ 300 200 =00 500 00 300 300 400 500 500 700
avgv's(20)) avglvs(22))
300 T T ! . 800 T T T T ! ! ! .
——fitting ——fitting
++-85% prediction bounds -0+ 95% prediction bounds
700 % s ] 0 % gats il
2 s00 1 H g
g 3
g3 53
2 2 500 z e
g { g2 ]
S e
) (s
=
= 400 4 £ ]
B g
300 4 J
200 . . . .
500 L L L L . . . .
200 300 4005\,9(\/5(24))500 600 700 200 250 300 350 400 450 500 550 600 650
avgiv's(18))
800 300 : ! ! !
——fitting —+— fitting
--85% pradicton bounds 95% prediction bounds
N e g 1 7000+ data B
€ s00| g e 600 1
5
=8 =3
23 a3
7 5 500 1 £ &s00 4
S 92
&0 &8
S 400t E = 00 ]
H 5
300t 1 300 ]
200 L . . . . 200 . . . . .
200 300 400 500 500 700 800 200 300 400 500 500 700 800

avg(Vs(28))

\% JS.Z aalsl

avglv's(26))


http://dx.doi.org/10.18869/acadpub.jeg.9.4.3207
https://dor.isc.ac/dor/20.1001.1.22286837.1394.9.4.8.7
https://jeg.khu.ac.ir/article-1-2021-fa.html

[ DOR: 20.1001.1.22286837.1394.9.4.8.7 ] [ Downloaded from jeg.khu.ac.ir on 2025-12-06 ]

[ DOI: 10.18869/acadpub.jeg.9.4.3207 |

ARAR) _,\é,.f;»)@hf:,):C,_é)_jijﬂé:al;isjtlzjdlﬂjl._,;sjj.aw:;}iﬁ}d\iﬁcfc,&ﬁéhul:f)ﬂ

error {m/s)

; A S S S S S S S T
o] 2 4 2] g€ 10 12 14 1le 1lg 20 22 24 26 28 30
depthim)

e
i

035

=1
W

standard deviation

0.25
0.2

0.15F--
0.1

0.05

i i 1 i i . it *F * .
a 2 4 3] 8 10 12 14 1s 18 20 22 24 26 28 30
depthim)

<

oo b s slaesls (& ylome Ol pul (il Uas Sl ok A S
ol 35 (Sren Ja S Laesls (SASTy oS Glasl 53 A 5V gla s Gullas
o e U e Vossde 4wl gl e VTG Ry Ges 5 ]
Olebl o 83 5d5en 5 Ay oo (2818 ) 5 a3l 51Ol muil 5 ol /4 (St
oSl G e Al 4 K s ol sds SOL L;:ﬁv_ala;'-g_él)]a\): Loys 40
o313 0L dgda sed (hools S sl Goe b 508 Glasl 5 St JB e Tr 55 S
VSJ:A\'\)'lui:{L}A.o\6\J.3ueslza\ﬁ:ﬁdwﬁLf«aMUﬁp}gJﬁd|)>.gMﬂla.,\.\L

3_,,;@@>L¢:M1V330 J)ij&lfVJi&)Jd.\.&Ajb\ L}.rfrj b\j))‘ 9 u{‘)‘w‘


http://dx.doi.org/10.18869/acadpub.jeg.9.4.3207
https://dor.isc.ac/dor/20.1001.1.22286837.1394.9.4.8.7
https://jeg.khu.ac.ir/article-1-2021-fa.html

[ DOR: 20.1001.1.22286837.1394.9.4.8.7 ] [ Downloaded from jeg.khu.ac.ir on 2025-12-06 ]

[ DOI: 10.18869/acadpub.jeg.9.4.3207 |

VWAE Dlins § 55lat g Al ¢ punlige gl oy 450 YYY.

avgly's(3 0}/ avg(v's(z)

N S R S i
o 2 4 6 8 10 12 14 1o 18 20 22 24 26 2§ 30
Depthim)

Goo blie 55 kit Blasl Co o g0 4 o oo S8 e B e ol A IS

ol S 31 o (sl p3Y Gos 2550

e Jpems glaesle sl oSl ik s (6l ey o3 (suaids Sl eslinud
w3l YA bl oy el Lol laojle 5 adpmady slassle gl 5 ool
Sl Jgona oy ool s o 53 MKt eiuy b b e 5 JEes a
il e opl ol laie ol

Slos ) S S 3 A3l 2ok ik 35l )

o gy 8350 S ST Ll 13 b cnlis glae s Ol bl LY

Slos A s S 53 b ik 4 Lo Cld 05 5 el ¥

Slosf s B ey ol | St Selys Jde pns

il 051 sy 5 oKl Salus Jie @ ok el g2l 03 S 55 .0

Ot g 3 el Ol
s gl 53 b bzl 5 ela Sl el Sl LS LSk Tulg 5

sl


http://dx.doi.org/10.18869/acadpub.jeg.9.4.3207
https://dor.isc.ac/dor/20.1001.1.22286837.1394.9.4.8.7
https://jeg.khu.ac.ir/article-1-2021-fa.html

[ DOR: 20.1001.1.22286837.1394.9.4.8.7 ] [ Downloaded from jeg.khu.ac.ir on 2025-12-06 ]

[ DOI: 10.18869/acadpub.jeg.9.4.3207 |

rYvy Agto et 53 8T A1 Saalys el 8l 3 25 e 30 5 st an e SRSl s
S b S Salos Je w0 5 b b mlsnal gl 5 e i SOl

of s a3 Tlool 4 pde Chin ey ) AL Glos ) ey Sl (Sle3 ) i
Slr b sbn oo S 5l sl palie gl ) glaasbion 5 Oliioms 35 ad o sl
el 5 S SO el el B Olgear Al S Olge Sl ) i
m/s a>= (ICC, yev o) Ml Slale 4ol 600 M/s 1= (1444) iS5 55
oslizul 1, VOrMIS o o (o g il YA+ waliomD) Ol los ) aaboml 5 Vs
Gos Gloi) e Gl VOMIS e 55 L sl tash s [1] [6] Lles S
s opl Gl ol et bl dgte 5> Al S s gl psY Gl
(o Jdg s a Sl By ol os ol sl fee (YY) 0L 5 L5 s il
S esls WY (gl sl oy oo Olon oS iy zse U poler SO 5 O il 55
Dl 0 0313 L3 4 IS 3 S 5 el S A BTy il Glas!

3 g op Al (V) Ayl 51 Sl Sle

Vs(z) = z/tt(z) (v)
g a6 0F) il st Z Gos b ((Z)) e OLes oS
z dz
tt(z) = Y
@ =fv ()

el Gos & sl s b o JAa V4 (2) o0F) Ayl s
lae Lol o o5 (F) Aol sl (0l 252 ) 4 IS s esls YL 5 e
23 S5l 24 L) Wl g VO Co i ke L S (R oY Culbis da
5ok 3,50 il glas g gl (Lab b A&l Sl OT 5l 5 ke glacs
Sy S P8 e Y Gee ol e bl el edd 5 e b
el (Sl b)) inly 50 5lus pasiie | oSale 55 L sl
Gos Bl 5ol ey (6585 bt Sl 4 5 dgde 53 el (S el g2 glaesls
Sl G Clesl )5 eals 35S 4 am 55 L AS o sl | JAK,“;'-L.» g I P e P p‘}!

HEYEIR JKJL:.« Shestatal glray (o) cpl 51 sl ol o Uast L Laosls ngfwil.:.a e T


http://dx.doi.org/10.18869/acadpub.jeg.9.4.3207
https://dor.isc.ac/dor/20.1001.1.22286837.1394.9.4.8.7
https://jeg.khu.ac.ir/article-1-2021-fa.html

[ DOR: 20.1001.1.22286837.1394.9.4.8.7 ] [ Downloaded from jeg.khu.ac.ir on 2025-12-06 ]

[ DOI: 10.18869/acadpub.jeg.9.4.3207 |

VWAE Dlins § 55lat g Al ¢ punlige gl oy 450 YYYY

Gk o3 lenin el Ge b ba) OF Slilsea o o 5 bt 5 (6555 bt 53 S
) USE  eks €l (Y VV)OLKes 5 g 3lgin i3l o bt owte el L5l
NG

O RS G L 3B YY) 50S (6o Sasdoes Sl (oolgily s Gillae
5 LS oSS lisope S S a Oy by OF 5 508 L e Gee X
Lol SRl o Sosoa s GRIBIL S oY Gas 3B MY s 5l A
S dgha bdes i sl (F ISE) dgde LIS g pes AEE 5 Hppe Sove 4 xS
S Yol G Al S L5yl Gl OLEST Ges Ll adl oY (NL sy
3l el g opl 3 e ol ) e 58 e Ve (658 e sla s (gl s
b s s ol gl el 1 BLasST slaiileS Ges AL Oladigs Y yane &S
Gos Lany 5 o ealinel A8l I3 L5 8l e Oles 515 S o s
S bl Glr oY Ger bl wabonl 51 Sl gdues; 4 by 45 e T
s ozl Al

depth{m):corresponding to
one-guarter wavelength of shear wave

u] 0.1 0.2 0.3 04 0.5 0.6
Feriod(s)

:JJ’JJZJ.}CJAM}»j}&w\;ﬁ&Mcﬁ..,dd‘ﬁaﬁﬁ:&u.a)bw)‘:ﬂ.\' JSJ
el (YN0, 08 5 5 55l K b 0T ol 5 YU


http://dx.doi.org/10.18869/acadpub.jeg.9.4.3207
https://dor.isc.ac/dor/20.1001.1.22286837.1394.9.4.8.7
https://jeg.khu.ac.ir/article-1-2021-fa.html

[ DOR: 20.1001.1.22286837.1394.9.4.8.7 ] [ Downloaded from jeg.khu.ac.ir on 2025-12-06 ]

[ DOI: 10.18869/acadpub.jeg.9.4.3207 |

ryyy A@,.i.aﬂ,i):c,.é).ﬂ)ﬂé:al;isj._lzj‘51)3;[:3.3)).4w:;}iﬂ}d\iﬁcfc,&ﬁéhul:f)ﬂ

S S 4o

Ly, dgie 3l s ge sllaS Oa)5 los ) sbeesls bl lanl iags cpl s

A S B e e 5 G bugte b Ges a3 S e bauste o
VN Gas Sl edd oy Gl ull b LI S b i ol il
dayl, o it LG 3 s g0 Sy T LS s fdsn ol 5 el A
S sl Sle S das e 0L ol s ol e 3,800 S sp 5 Ges o
olial glaosls) ed G ddlad 5 G b (S5 St Lo sara dete 5 AL
S Slalas ) gy Wy ol oS (ol Ghle ) 4 bgs e Bies 35 Gadosd 3 ol
a3l eslinad bl o g 51 50 Sl Sl YU LA 3 gl A
53 ekd Sl GBS 5 e cpl o) Gl s Sl 2 ol dgde LIS 5y p0s
b orara il sl sl S5 ST Gas Bl ey ol

58 35 Ol e

@b

3o s S oldalie il oslind U dgio gt b s alStle Sl Ll e (5,81
OYAT) dgdn 33 oK oo uSls (k) s IS LaboLl

il T aoliil il kige 5 il 3 baOlaisle b aolin | s 5 Laial, Y
(VWAO) s QLG Ll 315 cp o

Olsles g ol ey (5018 Ul Al cctgdio (o) (sl gy s ool i Lol Y
QYA 5, Dbl 3l e 5 Se

Aete g AL S 1S ey Ao e (i) (sl aigr i ol eie il
OYAN) g5, 0Ll 5 (s5lu gl 5 S Ol

A el 5 ol s baolarstle 1 aol ol Sems 5 Olezstle Sliidiss S 0 .0

QOYAL) (3l st 5 St 33 psm Sl


http://rcmc.ir/index.php?name=UpDownload&req=getit&lid=345
http://dx.doi.org/10.18869/acadpub.jeg.9.4.3207
https://dor.isc.ac/dor/20.1001.1.22286837.1394.9.4.8.7
https://jeg.khu.ac.ir/article-1-2021-fa.html

[ DOR: 20.1001.1.22286837.1394.9.4.8.7 ] [ Downloaded from jeg.khu.ac.ir on 2025-12-06 ]

[ DOI: 10.18869/acadpub.jeg.9.4.3207 |

VWAE Dlins § 55lat g Al ¢ punlige gl oy 450 YYYe

wbOLL loype s Sole il oslézd b dgdie o8 3 olStle CJE g il ctisss SO 5 A
OYAT) e s 3 o200 g 0 dSLLis (Bl i S

7. Asten M.W., Boore D. M., "Comparisons of shear-wave slowness in the
Santa Clara Valley, California”, using blind interpretations of data from
invasive and non-invasive methods. Bulletin of the Seismological Society
of America 98, 1, (2005) 983-2, 003.

8. Boore D.M., Thompson E.M., Cadet H., "Regional correlations of vs30
and velocities averaged over depths less than and greater than 30 meters™,
Seismol, Soc. Am. 101 (2011) 3046-3059.

9. Boore D.M.Z., "Estimating V S30 (or NEHRP site classes) from shallow
velocity models (depths <30m)", Bull. Seismol, Soc. Am. 94 (2004b)
591-597.

10. Boore D.M., "A compendium of P- and S-wave velocities from surface-
to-borehole logging: Summary and reanalysis of previously published
data and analysis of unpublished data”, U.S. Geol. Surv. Open-File
Report 03 (2003b).

11. Boore D.M., Thompson, E.M., Cadet H., "Regional correlations of vs30
and velocities averaged over depths less than and greater than 30 meters",
4™ |ASPEI / IAEE International Symposium: Effects of Surface Geology
on Seismic Motion. August 23-26 (2011) University of California Santa
Barbara.

12. Bragato P.L., "Limits for the improvement of ground-motion relations in
Europe and the Middle East by accounting for site effects”, Bull. Seismol,

Soc. Am. 98 (2008) 2061-2065.


http://dx.doi.org/10.18869/acadpub.jeg.9.4.3207
https://dor.isc.ac/dor/20.1001.1.22286837.1394.9.4.8.7
https://jeg.khu.ac.ir/article-1-2021-fa.html

[ DOR: 20.1001.1.22286837.1394.9.4.8.7 ] [ Downloaded from jeg.khu.ac.ir on 2025-12-06 ]

[ DOI: 10.18869/acadpub.jeg.9.4.3207 |

YYYO .,\é,.f;»ﬂj):;‘,_éﬁijj\é:al;izjtlzj‘5113;[,;;)).:‘}“;:;}]).;}V{J&){C}ac,&ﬁéuul:f)ﬂ

13. Castellaro S., Mulargia F., Rossi P.L., "VS30: Proxy for seismic
amplification?"”, Seismol. Res. Lett. 79 (2008) 540-543.

14. Castellaro S., "The VFZ Matrix: simplified seismic soil classification
from a different perspective. ESG4", Santa Barbara (CA, USA), (2011),
23-26 August (2011).

15. Dobry R., Borcherdt R.D., Crouse C.B., Idriss .M., Joyner W.B., Martin
G.R., Power M.S., Rinne E.E., Seed R.B., "New site coefficients and site
classification system used in recent building seismic code provisions",
Earthg. Spectra 16 (2000) 41-67.

16. ICC, "International building code”, International Code Council (2000).

17. Kou C.H., "Study and application of microtremor characteristics", Ph.D
thesis (2009).

18. Lee V.W., Trifunac M.D., "Should average shear-wave velocity in the
top 30m of soil be used to describe seismic amplification?", Soil Dynam.
Earthg. Eng. 30 (2010) 1250-1258

19. Moss R.E.S., "Quantifying measurement uncertainty associated with
thirty meter shear wave velocity (VS30)", Bull. Seismol. Soc. Am. 98
(2008) 1399-1411.

20. Mulargia F., Castellaro C., "Experimental Uncertainty on the Vs (2)
Profile and Seismic Soil Classification”, Seismol. Res. Lett. 80 (2009)
985-988.

21. Mucciarelli M., Gallipoli M.R., "Comparison between VS30 and other
estimates of site amplification in Italy”, Paper No. 270, First European

Conference on Earthquake Engineering and Seismology, a Joint Event of


http://dx.doi.org/10.18869/acadpub.jeg.9.4.3207
https://dor.isc.ac/dor/20.1001.1.22286837.1394.9.4.8.7
https://jeg.khu.ac.ir/article-1-2021-fa.html

[ DOR: 20.1001.1.22286837.1394.9.4.8.7 ] [ Downloaded from jeg.khu.ac.ir on 2025-12-06 ]

[ DOI: 10.18869/acadpub.jeg.9.4.3207 |

VWAE Dlins § 55lat g Al ¢ punlige gl oy 450 Yyl

the 13th European Conference on Earthquake Engineering and 30th
General Assembly of the European Seismological Commission, Geneva,
Switzerland, 3-8 September 2006, available from http://www.earth-
prints.org/handle/2122/1945 (last accessed July 2011).

22. NEHRP Recommended Provisions for Seismic Regulations for New
Buildings and Other Structures, Part 1: Provisions (1997) Washington,
DC: Building Seismic Safety Council (1997).


http://dx.doi.org/10.18869/acadpub.jeg.9.4.3207
https://dor.isc.ac/dor/20.1001.1.22286837.1394.9.4.8.7
https://jeg.khu.ac.ir/article-1-2021-fa.html
http://www.tcpdf.org

