\eo WA le ) 5iled (oan )l Ao (mdige ol o3 &5

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22286837.1399.14.1.4.2 ]

O 3 Ly yeidi 150 5 g0 dadlas)lacass gas y
(oliiile 4 (ylicdl

(LT ola s (s pmel ulasgo (sulis Grundans
Ll asle 3uSaaly b e g o231
WY il AV/r0/0 8 il b

LS

ol JSKi5 e gy Osansty 51 oLl S Olil G d oy 5 O bl i

s CHLE & e n Gl s ol sl Shs il o
P s eon e ) B S ool SS e i ol
Ol o el Ll S Bl s e Glal sl i ebid s Olio e
S S Ve K ol wdtige Ll 5 Slessaet cxll ks Rash
MLalesl @ ARELST sl el il sl 5 A8 Ol o p Slacgsd o
e gk SO 5 (s gl Shs (o lbd S Sl sat S 631> JUl
b el (Sabls plps cgedl S e Gl iles] Cou bad ses ol 02
Lla 13 T S 3 o S Sl (55 eSS (5)Ld e glie (sl
S e (S5 5 el S Sles a3 Sl oS sl LS Gadow opl il
EXCll 515310 3 0 g S5 slasIUT 51 aslinal b il 0 La0T Gl Sl g 3
Gzt gl ol s s sy SO 5 (S5 Sleo gt B
Pl @ s St Il s (SO Sl gt 5 e (55 e Ll Ol e ool
ol e b BTS) s (228 sl (bl o GUil 0 5 St 2015 225

el 30 il () e g Ol & ol K2 s s (SHV)

a.mehrdad1372@yah00.com  J s i 55°


https://jeg.khu.ac.ir/search.php?slc_lang=fa&sid=1&auth=%D9%82%D8%A8%D8%A7%D8%AF%DB%8C
https://jeg.khu.ac.ir/search.php?slc_lang=fa&sid=1&auth=%D8%A2%D9%84%DB%8C%D8%A7%D9%86%DB%8C
https://dor.isc.ac/dor/20.1001.1.22286837.1399.14.1.4.2
https://system.khu.ac.ir/jeg/article-1-2804-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22286837.1399.14.1.4.2 ]

IR Sl ) 6slat ol dlom ¢ i ol s 50 Vel
dode

5 o Gl 4 b e Elie s gl (6 (S Sl a5

Ja b, SO 5 (S Slopart (el G (60,08 s o
e 3550 3405 mbo 53 S Gl S 5 pedigs b (LIS Coasl
5 g Do st WlE S S5 0 g e o el Ol
U i 5 eslie Slas st 51 AT s et [EV] )l (g i sl SO
Sleogas ool Yove Jl a8 o SaS aKiw ol wilige L1, i 40 Lol
35 3 es 5 B ar s sy Ceadl iS5l esliad L K SO
sde pulul y Coaslie le S Sl sla Sius Srown lp 1y alsy (05 el
S 5 s o dalsy (o) T LELKes 5 JSls [TE] L3S 6l el
(Y00 0) TOLKan 5 Ola g [YA] Lsls 13 am 55 5550 ol SIS Sl past U |y i
sor b lbi b Caslis 5 6O (LS Caslie o bl g, S
S5 Sl gas 5 Caslie 20 Jaly, (V00D 0L 5 Sl [F0] wis S
(Joos a4 adeles 5 Caslie Saly Jrasn cnl oo [VE] LS w1 S
oS Clea ool sds Gasiie plys 5 Caglie b b3 S Sl st o A
boamg (S5, Ol s s dled (w815 s Suiad eha bl s K sl
5 055 53 ol Slasl ol (550 LOT Sl 5 Kb wlid K Sls gnst
b s Dl poast Ll 4 (S a5 5 il shiten bl 5 bisisl 555 L
Sleogaz AR5 5 ol s s pons i ol 3 il dtly O i

) o SO L&C,.;S}.lﬂﬁ u.w.h.@.ﬁ wlﬁ.ﬂdf)

1. Katez and et al

2. Dhakal and et al

3. Kahraman and et al
4. Chang and et al


https://dor.isc.ac/dor/20.1001.1.22286837.1399.14.1.4.2
https://system.khu.ac.ir/jeg/article-1-2804-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22286837.1399.14.1.4.2 ]

Vv (sLila S Dol pmmn o Olin et 1535 50 dallan) Lol sy o peilign slih ol Slos yoa oo

()5 2Ll e ol 5
T IR RO PR PR DY O g e S g
oliile S Oltu,ed 4 o8 Sl s Sl e 4 Jled Sl Ol 3 Oleal 53 OWs Ol g
SOl g cpl Sl o pp e Ol s cl (S 0 05 0 2 pdome sl @2 B2 5l
o oS5 (Ot 8 a3 0 &) Oyt 5 (e 2 0 S S 0 DS 58 0 2o 52
FaAS OV L6 Sl e pn Bl ool 20 1088 Uys e 51 gl ol plisl ol
Vs am s Y OF oWl ar (550 5 s YO 5 a3 £V n oldli Job ol
Sl )l (il Jlass gladkie s ol C”}“J; Slpdlcasl 4 culs dads
sz | Ol el pl Bl sl (3,3 g 5 058 dled S 3 SR 4 2z e
i S ol 5 ] bl a e e ndeS Glaauls Lles S
bl Camdge A58 ) IS8 5 D] L) e Jledias o a aikle ab s S5

CM‘ ol OJ\.) QL«;».’ ol WS ] :L;.k..ﬂ

4o 48°
3% 35°
N\,
\,
\\ “-\
| [ 240 .
34030 ~ 5 | 3430
. d.\)uu'\\" -
36 TN
'/'\#'
AN | ol
e
21 e S
4 )
.ﬁm Wil /0 omsstiee
e
) o)
318 \‘\ég- =
47 48°

o.\.:w)ﬁuh.ﬂu - @Eﬁ‘,&?w’_*}au.J\ 'S..n:'


https://fa.wikipedia.org/wiki/%D9%87%D8%B1%D8%B3%DB%8C%D9%86
https://fa.wikipedia.org/wiki/%D9%87%D8%B1%D8%B3%DB%8C%D9%86
https://fa.wikipedia.org/wiki/%D8%A8%DB%8C%D8%B3%D8%AA%D9%88%D9%86_\(%D8%B4%D9%87%D8%B1\)
https://dor.isc.ac/dor/20.1001.1.22286837.1399.14.1.4.2
https://system.khu.ac.ir/jeg/article-1-2804-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22286837.1399.14.1.4.2 ]

IR Sl ) 6slat ol dlom ¢ i ol s 50 VoA
adkate ol iy

S sl @By e S15 Os5 sdme 53 elidipnes Cambge b 51 e dilat
03,55 o 515 5 Ol e — ki G055l 0808 (S gladsly  Jenis
S Slads s s Sl ool oslesy 5l bl Bias baasly oo
Sl el Cole 4355 ) 55 59 50

0355 i o S5 05 Sl slads1s

sy Sty (O ) sl ae same (LI Qb_-ﬁ.,,—c,\:w O slaws glaa=15 Y

s sty (o Sypsgmr GLEBGET psms Sladoly (& Obr o — 7 i

D])}“}M&}gﬁj B él.hv\}‘} (e QM

oLl S i 53l 45 sazee

GRS R 1Al Ol G g sl eSS S eliile S ]

S ey b Jled st 4 Ssp sl as ez () AS 8 om0 ST
3 01 4 il Olee ST a1 s bl cpl il sks S G315
5 sos olile S Glacddl wls 53 ol Wles — T gl dn a8 51 S5
sy a3 53 Solipl Sl pdl 5 4S5 50 5hS 5 Els 53 (Ula Ol ul 5s bl
0l S 5l skt = o 515 03555 s 055 Szl 53 &S ltes e o L3I
53 sl (Hls A8 e Jeate dlmde 53 msss s sl 4 b Ll s Oles
Sl el 85 Shse e R L B nl s A s (e ST
ails o Lol sdoe ciS 5 5 e pdl 2l b das e 1) 0B adls 3 35250 el
05 g S (sl Gl ) aesel Gl cl S alis ul Ll e o)1
23 S5 A S gl VTV das mes 5 1 ol 35050 2o s dliile S
Sl a5 e i 9o 00 S el Sal gl cper Jatdl sl
s gl 5SS Lseas Sis pa a8 )l Ogens Y sy - i sl as ges
S0 0 B OLS R 5 eliile S s 0 Sty 0SSl C o i Sy


https://dor.isc.ac/dor/20.1001.1.22286837.1399.14.1.4.2
https://system.khu.ac.ir/jeg/article-1-2804-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22286837.1399.14.1.4.2 ]

V4 (Lo S Ol pmmn o Dl g 1535 50 Ladllan) Lo sy 5 peikige orlidipme) oo ot o)

¥l — sl assema b 55 0 5 bl S sl csla 5 s 5 ks 5l [V]
o Ll Vb 53 aS Ol 5 a0l (ool ol Ol o 4l Slac sl b 5 Olas slao S
S Sl o hS Vv o8 dgba (Wl s S e adsdl Ol sl A
VT a5 Olos ar (o S15 5 a8 5 sr 51 IS 51 g 5 g s s 51 B s2e S 5bos
Spbse 3pdoe cpiy e ST oLl S clacd il IS (18A8) 5 i s
(YT OLen 5 Jomme) 31 8 (VAVE) 55 5 VAV s i S J- s 1]
Laile S ailaie 5o et bl .l (lelS ST by e 05 sl gl SIS
(oo g —tims A 8) Olsie S 5 Ll Oaidty b 5w 4L o
il 3305 4w Jold QLS ol a8 sl s (VAVY) 55 [Y] Lles L;)\KCU
SoLT s sl 5l JSize (e 0) oliile S 5,0 Jlad 53 5305 ondsl -
el Ly 8 5 a5y siols (s (sl
S o)ls Qgaicty LBl o 55 o 3 aegame B8 g 02 25055 s —
el 038 2SS Dy (3 35 I
O 53 & ol il 0355 G 51 K020 pa b 55 3300, Gposw —
IVTAYT 5505 35ms ol o Glame Ylazml 5wl sl 5L sl 5 lads s
Lo] sl ol onls OLAS ol pw s dilate cwlldipey 4280 Y J&.&);

b,y 93l

Sk 10 sl (e pa adlie Glaldis y (oldn) Do ozt o) 5 SR

LMT@}W;M Gt gai 51 olial ol it eals Jlisml ol losT a0 5 bl onles
S 5 S Sl lesl 5 g e sbe 08 B 4 (Sl ud 03100 sl s
Stialy 53 o pll LOT 555 (ASTM,2001) 5 ISRM,2007) sl 52 L (3ilas
i Sla S oo Lagh 5 ol s ikl 5 (13 2 gl 5l g s 0
e s Ol S Sen b ) Lol 5l S50 blis g b ey
ol e ) Jadr sl e O, SOKG 5 S Oleo sat

A ab)jT U’:“’A)J“ﬁ U”\ BE ol enlaial


https://dor.isc.ac/dor/20.1001.1.22286837.1399.14.1.4.2
https://system.khu.ac.ir/jeg/article-1-2804-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22286837.1399.14.1.4.2 ]

WAL e ) 5kt cpanlem dor ¢ potige ol ey 0 Ve

34°15"

47° 32" o 5 10 47° 45"

oal> J_r

“wl; Y 4.1‘,44

[ 2V 100 v e e B2 5 ol s ) p Adlate ol A28 Y S

v #.
wo e 0 Cou Lma S S5 sla S 45 Wlesls 0lid Cilite gla hass,
e S S5, ile elge aSl S 6500 5 LS Sl 5 Wl S
S San Sadisad s & Ceend e fpenas el LIS L s S5 ol
534S el ols Ol LS ol S5 cla.in YOS el sl el (7 ISKS)


https://dor.isc.ac/dor/20.1001.1.22286837.1399.14.1.4.2
https://system.khu.ac.ir/jeg/article-1-2804-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22286837.1399.14.1.4.2 ]

BB (Lo S Ol pmmn o Dl g 1535 50 Ladllan) Lo sy 5 peikige orlidipme) oo ot o)

G5 ol 53 edd esliul (g ezl sacade N ga

e § sl cadle oslad
Condtl S 0505 SHV A
USRI I PE E Y
oy S5 oL slin ucs v
s as s n% ¢
Cusby Loy w/. 0
ol a3 o pmes O35 Gs 1
S ol 05 Yd \4
Flal o A1y 055 Vsat A
P Vs 4
R vp Ve
S S Caslie BTS N
Sk L erls ISso VY
St Er Vv
< Avg Ve

2> il SOl Sl p 3l e s G s s o) 2 el
Olistys lassh sy IS o Al & BlE can 53 & e3p o s 4l
srlate 032l e glacips 511 Lol dadsad nl SOy ol wiey 53 Su3ip 5 Sl
S5l (s VemAO) sl Jold Kol b S5 S 5 8] 35le e
3 sl il (o3 Y0) 08 51 i Sl 5 (S5 e 5lS (23 10— Y0)
Cadsle Gl eSS plS e o Skl e gdone 3 S Sl e e
SIS 55591 5 ke LOT 3L JSsboay s 5 S 51 28 Jorel 5 Sk 323
55 ealie sl Glasl 53 Ol5 s b sdee skd 5 Sis st e &S o
5t hls & Wl LS5 baereS s 5l ) Bes SIS s
ol Gl e S 0l 5 ) e (Sdast 5 LLEES Sl (S S
L il S 5ot fids Cusslid b s Can S ST o JSan S & nsd! Sosba
Gl il (S 5 Sl ol il e g Blesls S L Sa s sl s
omled o Sl IS S ol (e el Lol bl Sl 2 ]


https://dor.isc.ac/dor/20.1001.1.22286837.1399.14.1.4.2
https://system.khu.ac.ir/jeg/article-1-2804-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22286837.1399.14.1.4.2 ]

WAL e ) 5kt cpanlem dor ¢ potige ol ey 0 Y

3ol ladi gl 53 S g n 555l 53 S 5 sdS il laars a8 LIS s

L (D) XPl 5 @) PPLs 53 udsgisle SHU dhais o Ky Koo pslas ¥ IS

sl las i) plas e n CSs ek sed Kb Sls seast (6 Sl
J:-‘j d)j JJLJ: Lavf}_u u‘»‘ RGIUOH I W4 (abu‘ (ISRM,ZOO?) g<~.« &.:J&A qu'“)‘w
(GS) JAL?' Caond u-pj“"“‘ U)j 9 (/n)&r.laﬁ M)J c(m%)g:a‘}}é‘) M)) L(’Y)r}r}'

RGO PN S ebjjiéf_}:j@w}&@u\‘ Jj.,\q-)s.(;.w‘

Sl 5 olss
bl Gk S cl (Sajlea pl s S Cuaglie Olppe b yme Sl plss
DIV 3550 6 Se3l S 53 b T 55 (S slaas IS 03l I3 L (S0 plss
plod o) SIeSar 5 5 gl S slaas (Ll 31 G5l skea (Guiss opl s
Oso3l ol (S33lsa duld (b 53 Lol e 55 5, wie 5 Geer STl
Sl o 53 pls3 artls bl 1 S {14V JeaS el o plnil (S V0 3
huaih als e ol el Gasls el [ L& 0AVY) Ll 5 SO

NOWPRTLR PR B PP 2 Lles S


https://dor.isc.ac/dor/20.1001.1.22286837.1399.14.1.4.2
https://system.khu.ac.ir/jeg/article-1-2804-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22286837.1399.14.1.4.2 ]

VY

<aL:;‘L&JSQlJ..~‘ e A \_*L’Mjé..« LYY dadlas) LAC,.:?}.,LU.“{ kg J""l"“:‘gﬂ") UL:.p).a;- oA

o w,ﬁwa.ug;,;,.g,’ 6\.&43‘5»3 ‘;(a‘kﬁ QL.&’}‘“’W.?'SGJ‘)i c;\."o Y JJJP'

G0 Gs) Ysar(@/em®) | y(griem®) | yq(gricm?) @ )
\ Y/AV Y/ Y/AO Y/AY +JAV YN
Y Y/AA Y/AL Y/AY Y/AY VA A\
Y Y/AY Y/Ar Y/VA YV /Ay A\
3 YV Y/VO Y/VE Y/VY DAY A\
o Y/ Y/AA Y/A Y/AO /48 /Y
B Y/41 Y/AA Y/AV Y/AO VAV A\
v Y/AL Y/AY Y/Ar Y/VA DAY /Y
A /A Y/VA Y/ VYV Y/VO +/AA /Y
q Y/AQ Y/AA Y/A Y/A0 A A\
Ve Y/A\ Y/V4 Y/ VYV YV A A\
1) Y/A0 Y/AY Y/AY Y/A V/AO A\
VY Y/A\ /A Y/VA YV VAL A\
N Y/AQ Y/AV /Ao Y/AL VAN A\
Ve Y/AV Y/AA Y/A Y/AL VA Y/e
Vo Y/AY Y/Ar Y/VA Y/VA VAV A\
Avg Y/A0 Y/AY Y/AN Y/A /A4 Y/

I % Jﬁlﬁji dhq_g-kﬁﬁ 63)‘};:« \o PL) ﬁ)b rbé ﬁ\.ﬁ}i @L‘b A J}J?

1d(%) & ya IS sl
44/VA S \
44/V GO PRI Y
44/Ay Sk A
44/0A S 12
44/0¢ Sk 0
44/0» Sk h
44/¢Y [CIRPR g v
44/Y S A
44/v1 Sk q
aa/vY S ‘"
LLVARY Sk 2 "
44/1Y Sk 2 W
44/) . Sk VY
44/ S Ve
44/ Y s Vo



https://dor.isc.ac/dor/20.1001.1.22286837.1399.14.1.4.2
https://system.khu.ac.ir/jeg/article-1-2804-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22286837.1399.14.1.4.2 ]

IR Sl ) 6slat ol dlom ¢ i ol s 50 ARF3

TH o =

oo yn 5 go oo olSas Sl S5 5 03 P e St (S0 e
slaolesl 5l Sz o Slesl Y] ol sas eslinad NX I3 L (S
B N S S C R i e
b3 Jolse o pd e oslinal S (Selis Sloogast und sl 0538055, &) s0n
o o3 5 0S5 gz LIS (b oy ¢ ol sl (3L (S e
5 Sl by edlen e Selus —SaVl b 5 Sae plel L]
Spe ol Mesas Sy (6,) bejss Slhosat 5 cluaY Olmio (Sl Ss
oy 5IVS Sliie b (515 3l Slos ) o g iU (Slatel 5 oS
2 S S s pae o e Sialesl @t Jsdr s [0 3y e eslinad (V)
Cosl 0 a;ﬂi&w S 3 e uu“uj@uo J s
Vs = 0.4V, + 0.691 M)

St Sl 3 e p GBS sk e S GRle3T 8 gl

& gad 0yle Vp(Km/S) V(Km/S) O sl 5y S K(GPa) G(GPa)
\ O/YYA Y/VVY Y £Y/4A VaveY
Y 0/vY YWY ¥ $8/0V VavEY
v o/ YAV N £0/A4) Yo/res
2 0/YVA Y/VaY A £E/VVA V4/400
0 o/YYV Y/MY /Y £0/VYY Yo/YeY
a1 O/YAY Y/vVaL A LE/AY Y4/441
v /YY1 Y/VVY A EY/AA Va/vey
A O/YYA /A il £0/AQ) ARVARE)
q o/¥YV Y/IANY an! £0/VYY Ya/YEY
Ve /YY1 Y/VVY A EY/AA. Va/vey
Al O/YYA YA an £0/A4) Yo/Tos
\Y O/YYA A\IA44% Y £Y/4A Va/vey
'YW 0/YYq A\IA44% Y £E/0V Va/vey
VE [Anm AZ3N Anl £0/A4) ARYARY)
Vo 0/YV1 Y/VAY Y $8/VV4 14/440
Avg 0/Yq Y/Vao A LE/AY 14/4Y



https://dor.isc.ac/dor/20.1001.1.22286837.1399.14.1.4.2
https://system.khu.ac.ir/jeg/article-1-2804-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22286837.1399.14.1.4.2 ]

Vo (Lo S Ol pmmn o Dl g 1535 50 Ladllan) Lo sy 5 peikige orlidipme) oo ot o)

PLdl Sl 53 o 2 ST sk 5 8 S8 GRale3T S 0 J g

Spe et | VR(KMIS) | V(KMS) | 03l i | GPa(K) | GPa(G)
\ 0/YY4 Y/AVY AR [VARYA Ye/EN0
Y 0/YVV Y/AYY /M £8/ 8V Y4y
Y 0/00) YAy YAn 0/ YV/VYY
2 VARSI Y/AY VAn t0/90Y AEVARA
0 0/¢74 Y/AN\Q A LA/QYY Yy/ YY1
h 0/¢+4 Y/ALO /Y LV/A Y /AAA
\% 0/YY) Y/AY« Al t0/90Y AEVARA
A 0/00) Y/AeY /Y 0/ YV/VYY
q 0/YYY Y/IAY A t0/90Y ARVAN'Al
K 0/¥Y1 Y/VVY A LY/4As VA/VEY
AR 0/¢74 Y/AN\Q /T LA/AYY Yy YY1
'Y 0/¢+4 Y/ALO YAn LV/AT Y /AAA
'Y 0/YY4 Y/VVY A L8/ eV ARVA%A
A} 0/YY4 Y/ANY A [VARFA ARVAAY
Vo o/YVY Y/AYY /Y A7 3 YoMy
Avg /YA Y/AYY ¥ £V L YoMt

TR P
ol 0 ens (ISRML,2007) 5ylikial s 50 K Sl Sls g
S S Caglie 5wtV e (65 e ST (oL o glia (glakad L el
Goli Cuwslie 5 glaai sl caglis (el s (6 Se3lll s lacs o
Ceoslie ol ol plnil Ll 5 St S s gl Slad gl Sy SapmeSS
S S et 4 sk el b e e leslinal b s b AES
el ol s
2L b Sl N dadr GEOATY) Jle 5 s 30l &) sdmes, elul

:V.:;Skg.\:‘.g@bm:@); oSS golis Cuglie yulad


https://dor.isc.ac/dor/20.1001.1.22286837.1399.14.1.4.2
https://system.khu.ac.ir/jeg/article-1-2804-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22286837.1399.14.1.4.2 ]

Y44 Sl ) sl ‘VAJ% A comlige (ol L_).;.

"\

VAN Jles 53] gumeesS (o lid Caoglin bl 3 S0 Ko (gukivony N Jgudr

o5, 0.(MPa) o, (psi) o.(Km/s?) Caslls 2
A >YY) >S¥Yaan >YYor W s
B JAEEAN ARTERE o R VIYo-YYO! Y

C 00—\ Aver=\ees 0Y-1VYo Lo 20
D YA-00 IERREV RN YAY-01Y ol

E <YA <t <YA\ ol ke

ol S pla g ade S Dpen et Jade S e 5580

oSS (golid Cuslis w0 ateioVl Jsde Cud 3l sl Sl a5 sl ol oslazad

G‘)‘VJ)J?)JASJ}}Z&MM}Mgu&wcgj.lﬂwwu‘ﬁ Nl K

RGO PR WA
DAV s 5 23] ts o bl S K (gkizen, V J gk
°2) Pk S oty R PEVRCIS
H L >0
h“};,a Yero0on
L ol <Yuu

Caos| oozl y (S s

Gl e 03031 352 oo eslizal ol 2 Sl sk b gl VY] 3s, 0 S
s ol sl ool 5 s 3 1l LB 5 o 5 8 e 1l Osa3l S
5 baised chexly o 3l pled o el 0dd eslinad Lop g el 2 )
Sls gast bl 2B A dode 5 s Sl S pla 4 o (6 -
C@ldbﬁ&&s&wj&ﬂuﬂ@u‘\J;Jo,—ﬁ;;ﬁ.b‘-db—ﬁdicj&

GV Y %61 03)}1


https://dor.isc.ac/dor/20.1001.1.22286837.1399.14.1.4.2
https://system.khu.ac.ir/jeg/article-1-2804-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22286837.1399.14.1.4.2 ]

VWY

(aLZjL»JS ol e A \_*L’Mjé..« L3R dadlas) LAC,.:?}.,LL,;“_ kg J""l"‘:‘gﬂ") UL:J).A;- oA

it o 3,8 Koo wdige 03 5 (Sle Sl pa el s A Jpa

450 | BTS(MPa) | UCS(MPa) Elastic 1ss0(MPa) SHV Er S o3,
modulus(GPa)

\ /08 AO/ Y 1o /Y Y/ 0 0 V1o /Yo CH
Y 1 AR Vi /0 \/¢ o1 o /8y BH
v VY Veor /A Y/ ot LY CH
1 YAy Ve Y A YA 1y oVY/ A BH
0 Vet AO/ & o8 /¥ YA h\d o/ A CH
1 Y/ AY/A A Y4 T VW A CH
v VN AvIY v/ 0 YA oY NAVAY CH
A /Y vo/ ot ¥/ o VAE/ YA CH
q /v 2% oY/ 4 Y/o iy TAV/ 4 CH
Ve Yo VoA AUA /0 ot 0oV/ &+ CH
1 o/\Y Voo 7 Y4 oA wy CH
\Y /Y Y)Y vo/ 1\ £/0 01 YL/ A BH
Y Y/¥E AV/0 10 \rAl a VEY/ AO CH
Ve Y10 AA/A N ¥/0 1t Vig/ 4 CH
Vo g/08 4./ /e 8/ 10 A% CH
Avg £/A0 Q¥ vV Y/ 8 ov T/ 00 CH
CL.@J KPS J-"ﬁ&ww-’%‘ ‘5-*&65)}‘;—4& A_JL-AP‘,«G’ wb) cl.o A J}-\?

& gas BTS(MPa) UCS(MPa) Elastic lsso(MPa) Er Ko 03,

modulus(GPa)

\ 0/8s Vo ot /0 V\E/ YA CH
Y Y/A 4. A\/A /4 Veg/ gt CH
T v A /A §/0 Vot/ YY CH
£ Vo 4. A\/A £ Vei/ it CH
° YIVE o/t o8/ Y /0 INGVARY CH
1 £Y /4 IAVAY Y/ VEY/ 88 CH
v oY A £0/ 0 Y/ VAV /Y CH
A o/v A ot A AYY NV CH
q Y/AA 10/4 08/ 4 Y/0 AYY /2 A CH
Ve /44 AA 10 Y/0 VYA /Y CH
N £/AY A v/ R ALY /YO CH
VY /40 q) /o Y/0 T4V /A CH



https://dor.isc.ac/dor/20.1001.1.22286837.1399.14.1.4.2
https://system.khu.ac.ir/jeg/article-1-2804-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22286837.1399.14.1.4.2 ]

IR Sl ) 6slat ol dlom ¢ i ol s 50

\A

& gas BTS(MPa) UCS(MPa) Elastic lsso(MPa) Er Kow 03,
modulus(GPa)
d Y/AA Ar Y Y/ vvo CH
Ve 0/t e ot Y/A AVY/ oY CH
Vo Y/A Ve/y £0/ 0 Y/ RV CH
Avg £V vE/Y ISVER Y/ a\rAns CH

SEBe 5 (N Sl pat o B

Llisl Lol (s sl Shs b ook, mdige olidipe) Sloo e

ol Bl SO 5 (Kb Ols g sdkal w3 olde a5 bosjls asila

33 Cashy SR LS das e OLES Gt el 5l ol s el s el OLES st

UA.S-L.Z ‘W‘y‘ J}Jw ‘LS)}""&J Goled Cwslis O B b9 o L5L“4-.’.9"".’
g])hi.éq).b)wﬁub_\)é\t{lﬁ},,\J.Liu‘u;k\gd\i).ﬁ £S Coaglie 5 (glabaii L

Jolie 53 505 el jenas 1) Ko o sﬁ)ﬂwcjhw oL &S b o Aol gdin

S ol OF st ol o g |y Jsb mge S B byt il

Sl gty Dl oS byl Sl a5l 5t S Ol 5 Jsb 2 se o

LK s P C\}A‘C,&jw D0 el ey UJ)LC}A oy ol 3l L gd o Jlii

J:'“‘)Li )‘ U‘:Ajﬁ g)'i‘ BL) ol 45‘)\ é.g&ﬂ 9 Lsg:).\.é C)L:«ﬁfﬁ} L;’Li))\ )}Ja..»m
.4\4“15» Cewddy x) ;.b.ob )| aS Sl ol onlanu! (RZ)J:.::; g_,.;j.a )}J&.w

R =

2xi—X)(¥i—y;)

(x1-%;)?2 (Yi‘?i)z

(¥)

LJQ_QKA)éﬁéc)wr&-4__:Jaﬁféudbwﬁzﬁyéuww)ﬂé\ﬁﬁﬁ
el 0 o3lizael (F) day 51 (RMSE) s Silas o ks L (ol el b )

RMSE= /—2?=1<’1‘Vi‘§02

()



https://dor.isc.ac/dor/20.1001.1.22286837.1399.14.1.4.2
https://system.khu.ac.ir/jeg/article-1-2804-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22286837.1399.14.1.4.2 ]

ARR (Lo S Ol pmmn o Dl g 1535 50 Ladllan) Lo sy 5 peikige orlidipme) oo ot o)

sl Xy 5 Vi gl ki o Sa el mte 23l Xy Y0 5 (V) Ly, o
ol bl glads ged sl N
SHV) el 28 L BTS) L5, iS Canslie lesl oo Gllail o 5 o
bl ol .l /80 (P s Ol & ] Kot Sl
odud L;}“; J;L; amb ('Yd) KLa V.>=;- J\}"j Q)‘j B (BTS) L;Lijj’ L;JMZS Qﬁ)uﬂ
RMSE _imce YT 5 YooY\ (S5 55 ol VAT s (FP) e oy O s o 55500
s ooy 1d 51850 BTS SHV VP (sla ize (512 ialasl o (Sl yoid slad v
Dlde 95 s (glast Ol o add sad sldad 51581 L sl yaside S5 4w a5 SOk L

D}JLSA bi».& @j\})\.u.»@cv\.i ;;".‘.‘g:":i)\'li‘}'bli@ JZJA[S dxj‘_}_}a.l...: L;..:JJI:.;

=
o
o

y =221.8x- 1078.0
60 R2=0.735

UCS(MPa)

5.22 5.27 5.32 5.37
Vp(Km/s)

100
E 80
>3 60 y = 107.66x - 503.83
@ R?=0.9141
& 40
- 20

0

52 525 53 535 54 545 55 555 56

Vp(Km/s)


https://dor.isc.ac/dor/20.1001.1.22286837.1399.14.1.4.2
https://system.khu.ac.ir/jeg/article-1-2804-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22286837.1399.14.1.4.2 ]

WAL e ) 5kt cpanlem dor ¢ potige ol ey 0 \Ye

140

120 °
© 100 s
S 80 Py
a3 e y = 286,51 - 712.47
D 40 R2=0.7571

20

0
2.7 2.75 2.8 2.85 2.9

vd(gr/cm3)

&.i.&r:.wbb QJ'_,L."_;J}’;M.(S 6,\.:.5 @J&A&giﬁgb .‘\Jg.i

140
120 y =1.8753x - 13.578 [ J
’E 100 R2=0.8909
o
S 80 °
g 60
5 40
20
0
30 40 50 60 70
SHV

&:édb,:wk}&liij}’u&&Juuﬂ&thgbVJ&i

130
120 y =23.833x + 12.946
§ 110 R?=0.9493 PY
S 100 °
g’ 90
D 80 °
70
60
2 25 3 35 4 4.5 5
Is5,(MPa)

S Gl s gl )b Sl b (6,00 SS (L cuglie gy Al A IS


https://dor.isc.ac/dor/20.1001.1.22286837.1399.14.1.4.2
https://system.khu.ac.ir/jeg/article-1-2804-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22286837.1399.14.1.4.2 ]

'Y

UCS(MPa)

120
100

N B OO
O O O O O

(aLL'L»JSQL:_,,l e B Oltws e 1635 90 iallas) s s e J""L‘:'u':‘) Sles gat SR

y =14.718x + 31.247

R2=0.9133
» a0
...."'.‘
1 2 3 4 5
Is5,(MPa)

t‘?&‘ &:J\’JA 6‘@)\% u.d?’-u‘.:d)‘,’n& 6)‘-&&’ QJLEA&&%‘) A JS-;

BTS(MPa)
O FRP N WHS» OO N

2.7

y =159.97x - 385.55
R?=0.8754

2.75 2.8 2.85 2.9
yd(gr/cm3)

S o Ay 055 b a1 ks o il N+ SO

2.7

y = 37.81x - 100.86 o

R2=0.9356 !

o °
....... °

" S )

°
2.75 2.8 2.85 2.9

yd(gr/cm3)


https://dor.isc.ac/dor/20.1001.1.22286837.1399.14.1.4.2
https://system.khu.ac.ir/jeg/article-1-2804-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22286837.1399.14.1.4.2 ]

WAL e ) 5kt cpanlem dor ¢ potige ol ey 0 \YY

y =0.260x - 9.927

'
= 4 R? =0.950 _,o.-'
:
F > o .o
=
o
0
20 30 40 50 60 70
SHV
St Sl 3 Coadl 3K b s 5 onglie o Wl MY S
140 6.8224x + 58.387
y=6. X +58.
120 R?=0.834 :
=100 | T Pary
g e.0 .‘ [ J
s 80 '_ .
A 60
(&)
S 40
20
0
0 2 4 6 8
BTS(MPa)
w C;.“?’Jé ‘SJ.’N&; 6)‘.\:.; u"udle&é}ﬂ G;:*:S A:M‘guﬁaﬁ &f‘) .\“'JS.\:-
100
..... o0
__ 80 o ®®
. P
o 60 . ...... {
=
g 40
=1 y = 8.8996x + 32.954
20 R? = 0.9346
0
0 1 2 3 4 5 6 7

BTS(MPa)

&l{vj‘d\")éd)ﬂ&gd)wuv}w\e&k}ﬁﬂsu}u&w%‘).\i‘}So:‘


https://dor.isc.ac/dor/20.1001.1.22286837.1399.14.1.4.2
https://system.khu.ac.ir/jeg/article-1-2804-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22286837.1399.14.1.4.2 ]

Yy (Lo S Ol pmmn o Dl g 1535 50 Ladllan) Lo sy 5 peikige orlidipme) oo ot o)

5
y =0.1044x - 3.5422 e
4 R?=0.8031 o .-
Q.
3
© o .00
% 2 L
2 g
2
0
30 40 50 60 70 80
E(GPa)

PO PR PR AP IE STPTP v S AP [ PR VR PR Y-J U

5
°
4 y = 0.0868x - 1.9367 .
- R?=0.8049 oy
& 3 |
g [
S 2 e
“
1
0
0 20 40 60 80

E(GPa)

glsl Sl 55 aisd K 53 gl b atmsn Yl Jpds dal, N S

y=0.1139x-3.3100 .- r o
R2=0.8977 .g®® ' ®
oo

Isgo(MPa)
O B N W b U

30 35 40 45 50 55 60 65 70
SHV

wdlﬁ-‘)é J.;j-‘i}; ‘5‘.&&“ J} 6‘@)%9%‘@0‘}451 s.ha.b .\VJQ


https://dor.isc.ac/dor/20.1001.1.22286837.1399.14.1.4.2
https://system.khu.ac.ir/jeg/article-1-2804-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22286837.1399.14.1.4.2 ]

WAL e ) 5kt cpanlem dor ¢ potige ol ey 0

\Y¢

100
80 - *®
£ 60 ont®® °
‘E’ = 43/279x - 4225/4
g 40 ! R2 = 0/9409
20
0
98.8 99 99.2 99.4 99.6 99.8 100
1d(%)
ledl S 53 S oK (55 re S (LS gl b (K515 plss Al A S
S5 opl 3 edal sty (A0 gow 55 5 (3l Vsl N+ g
)05 55 Vsl - G0 s,
o UCS = 221.8Vp_ 1078.0 S sy )
A UCS = 107.66Vp _ 503.83 Pl sk P
0.75 UCS = 286.51yd - 712.47 S sy v
0.89 UCS = 1.8753 SHV - 13578 Six sy :
T UCS = 23.833Is50+ 12.946 s e ;
Y UCS = 14.718lsso+ 31,247 fL sk 1
0.87 E = 159.977d - 385.55 Six s v
ar BTS = 37.81yd - 100.86 Six s A
a0 BTS = 0.260 SHV - 9.927 Six s X
0.83 UCS = 6.8224 BTS + 58.387 Six sk v
093 UCS = 8.8996BTS + 32,954 el i "
0.80 Isso = 0.1044 E - 35422 Sin R X
0.80 Isso = 0.0868 E _ 19367 pL sk v
A Isso = 01139 SHV - 33109 s sk 't

0.94 UCS = 431279 1d(%) - 42254 pL sk 3



https://dor.isc.ac/dor/20.1001.1.22286837.1399.14.1.4.2
https://system.khu.ac.ir/jeg/article-1-2804-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22286837.1399.14.1.4.2 ]

\Yo

RMSE

(uLZJL»JSQLLJ o A Ol g5 1635 90 aadllae) s s slige J""L"‘:'u':‘) Sles gat oA

Sample
ilises 6l el ) ballas i Y S


https://dor.isc.ac/dor/20.1001.1.22286837.1399.14.1.4.2
https://system.khu.ac.ir/jeg/article-1-2804-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22286837.1399.14.1.4.2 ]

IR Sl ) 6slat ol dlom ¢ i ol s 50 '

Sample
s L;LasJ:.al)L_: o bl o .Y\JS.:

S ot Loy

3350 5 ol s Ll sad s s ko ( AKI LT Slat a3l bt 4 4z 5 L

Aoy il S 35 Lailbl Olg e 45 b olile S Ol o n slac sy
By ind e sl 5 Caglie falS el S > S s s ol G
Sles oz und Osol il sl S5 5 sl S Chs Sl of e
e b s 0l e n S 53 s Ao ys 0T el Gl (S
Al O35 5 dabr Cand o peasie O3 SMe peres el oS 55 O Ol e ls
;:é)lj f‘ﬁ 03y 33 L sled ‘J,,«f GHhuesy wlul ool 5Ly A =
O3 pslie Tds o35 53 Ladipes pled Lilr 5 nlSOL3 sues,y bl 5 pslie o
Sy gladised Cusby GRIBLosl Ol G onl Sl Jol w08
S LIS Caglie 5 slakh [ e ld itz e (g 5 ST (LS e sl
Tl SLL oS b e I sdie Of SLES Cusby doss GRIBIL 5 b
oSS (golis Cuwjlin aS sl QLS \Jjﬂa Yool Jle s syls ol eaa 1) cans

o SUIEVT b o Gl o &y pmas LOT (S350 plss als (50530 L S

1. Tugrul


https://dor.isc.ac/dor/20.1001.1.22286837.1399.14.1.4.2
https://system.khu.ac.ir/jeg/article-1-2804-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22286837.1399.14.1.4.2 ]

\YY (Lo S Ol pmmn o Dl g 1535 50 Ladllan) Lo sy 5 peikige orlidipme) oo ot o)

VAL s S il SIS s ey i s G il S
il el ekl g g e SRl g s Zasby Ao Sl
S Gy onl by ol a5l 5t OF 0o 3l zlpel o oS ol O s 55550
23 gl o s s el enay 1 2o S SR e i O L e
D] cd LU 5 S K Saa¥Wl gl S5y 5 ol K Sles pat L K
Akl LB ol SO sl 5 LK o gl o pslis W pene
03 s S 053 3 Job e s S B 05T Gdues; Gk s
Cuwglis b Jsb T Lo G &S 3l 0L sl il Al 18 YU L 6o,
Sl ars Lol J13 0 (o5 Bl e pp Glacsisd oS (sl
Sl (Ko K Caslis 5 LS gy St b6 g5 S e
O L (o BB cslie condl (2285 (e B S el ) lacsk
Los,S e 513 CH S BH o5 s K conglin Jho 5 s bwes, _laal 5 sl
- 55 5 CH sy o S Sl s 2o b sdel st Jsdo 4 4> g5
A el S ol 53 b O Gl s s O e ol CH s 55 gLl
= 53 SHV) el 28 L BTS) L, oi8 cuslie bl o Ll
S Caglin GalesT s ) el /80 s () s gy Olr o o] S
o S sphige oy Ju3 LB Al (Ya) St e a5 055 5 BTS) s
S SS (55 anslia 5 K55 plss o3l o iz il AT L (1)
Goarg bl AL oy () e a8 spdie ek 3 6
L1 s Ol SO 5 (s Sl gas sl cal 53 edalmsay (Sl g S
woarg bodaes Jod LB sl oo gl SVl 815 s e Ol s
ol 5 Sade Maly Cuglie Loz Ay 005 RabL e el o o Lol sel
S L s P Canslie Ol e Aoy 035 SR LS S ol 4 3l 35
4 S LS ) SO Sl gast Al e JalS Cuaslie a5 O35
RMSE o YY 5 You¥) K8 3 adas oo OLES | (65 i SUail S5 Slos guast

1. Goodman


https://dor.isc.ac/dor/20.1001.1.22286837.1399.14.1.4.2
https://system.khu.ac.ir/jeg/article-1-2804-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22286837.1399.14.1.4.2 ]

IR Sl ) 6slat ol dlom ¢ i ol s 50 YA

s 1 51850 BTS SHV Vp sla e (6l Jiulesl o (o gl slitad o

o St Ol gae el sad el J2al 58l bl aseiie S5 4w o 53 aSOLor Ll ol

| Ran 23ly e 4 ol o i e 5 b o J2alS a3ly 5ol s i SlAde 53

D g o

6;!;,.\5 9 JS..’CJ

g sl {’J.Y Ut 05 8 v.a\]a e b Je s oLisls ol 05 S 3

S s Sl s il S S SHL cbuﬂjui;wdmp

@l:.a

OYAY) 358 e SLLEST 5wl s Olosle byl Mol ) ol e s” ‘_Cu;gu'l A

5 @olasl bl L 5l (Ll S lahions dilais sl gl )" o UL Y
OYAY) i degds oKl Ayl ol )l8 asbobl " wla K

OTAE) o3 Dl i e oKl ol jlaal M S SGIK J sl F ey

3ot poons & L elibe S 5,0 Jld adsdl pSlaS A 5 esls il
ol (i m Ayl byl abObl b (s adlane LSS (S35
OY40) Olkes g e 5

lite (o S len elidnes LA 58S Sdae SLEST 5 el Olesle L0
Ol dideaees

chlasl Mtk 5 gk Sle (S SO gla el cr Do ) pemsd
YA Jl Ol Sl s oK1

Srdielss Ly 55 b S Oy 5 3las 23 s " g el B SWT e 5313 Y
Ol 3 cp bt (SLES (s 5"elile S Dbl o a sl
YoYU (\WAY) Csilams 5 (5 s o pde (Solons

olzile S adgdl LlKe w4 areols GlalaVolo 5 LEIBL andsil 5 3155 0" o) Gamse A
T4 Oldas b e olK2305 (65505 2 )| i IS LebOLL (" (e o i)

sliile S a5l aspeme SIS S il s GISsa adla ol (Ve A
AT Oldas i o g o835 (g5 5 bl lid I8 LLOLL (o o dies)


https://dor.isc.ac/dor/20.1001.1.22286837.1399.14.1.4.2
https://system.khu.ac.ir/jeg/article-1-2804-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22286837.1399.14.1.4.2 ]

\va (Lo S Ol pmmn o Dl g 1535 50 Ladllan) Lo sy 5 peikige orlidipme) oo ot o)

S 3 6L Jed e 53 Ol o ki gy (SE ST oSS o (gl e )
YAVTY (VWVA) e pshe alhaad MOT 55 b slacigy 23

11. Aydin A., BasuA., "The Schmidt hammer in rock material
characterization"”, Engineering Geology,Vol. 81(2005) 1-14.

12. ASTM., "Standard method for determination of the point load strength
index of rock”, ASTM Standards on Disc 04.08.; Designation D5731
(2001).

13. ASTM, "Standard Test Method for Splitting Tensile Strength of Intact
Rock Core Specimens" D3967 (2001).

14. ASTM., "Annual Book of ASTM Standard-Natual Building Stone",
Soil and Rock , part 19 . ASTM Publication office. Philadelphila (2001).

15. Amaral P. M., Guerra R. L, Cruz F. J., "Determination of Schmidt
rebound hardness consistency in granite”, Rock mechanic and Mining
science (1999) 833-837.

16. Anon., "Callssification of rocks and soils for engineering geological
mapping, part: Rack and soil materials", Report of the Commission of
Engineering Geological Mapping, Bulletion International Association of
Engineering Geology, 19 (1979) 364-371.

17. Bell F. G., "Engineering properties of soils and rocks", Blackwell
Science(2000) 482.

18. Bryson L.S., Gomez-Gutierrez I. C., Hopkins T. C. "Development of a
new durability index for compacted shale", Engineering Geology, Vol.
139-140 (2012) 66-75.

19. Bieniawski Z. T., "The point load test in geotechnical practice",
Engineering Geology, Vol. 9 (1975) 1-11.

20. Boggs S., "Petrology of sedimentary rocks", Cambridge university
press, London, England (2009).


https://dor.isc.ac/dor/20.1001.1.22286837.1399.14.1.4.2
https://system.khu.ac.ir/jeg/article-1-2804-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22286837.1399.14.1.4.2 ]

IR Sl ) 6slad ol Al ¢ pmtige gl s 50 VY

21. BS 812, Methods for determination of aggregate impact value(AlV),
British Standard Institute, London, England (1990).

22. Brown E.T., "Rock characterization testing &monitorig ISRM suggested
methods", PergamanPress (1981).

23. Cargill J. S., Shakoor A., "Evaluation of empirical methods for
measuring the uniaxial compressive strength of rock", International
Journal of Rock Mechanics and Mining Science &Geomechanics
Abstract, Vol. 27, No: 6 (2004) 495-503.

24. Chang C., Zoback M. D., Khaksar A., "Empirical relations between
rock strength and physical properties in sedimentary rocks", Journal of
Petroleum Science and Engineering, Vol. 51 (2006) 223-237.

25. Deer F., Howie K., Zussman A., "an introduction to the rock forming
minerals"”, John willy& Sons, 526 (1970).

26. Deere D. U., "Geological Considerations, In Rock Mechanics in
Engineering (1968).

27. Deere D. U., Miller R. P., "Engineering classification and index
properties for intact rock", Technical report AFWLTR- 65116, A.F.
Weapons Laboratory, Kirtland AFB, NM (1966).

28. Dhakal G., Yoneda T., Kato M., Kaneko K., "Slake durability and
mineralogical properties of some pyroclastic and sedimentary rocks",
Engineering Geology, Vol. 65 (2002) 31-45.

29. Franklin J. A., Chandra A., "The Slake durability test", Int.J.Rock
Mech. Min. Sci., Vol. 9 (1972) 325-341.

30. Gamble J. C., "Durability plasticity classification of shale and other
argillaceous rocks™. P.h.D. Thesis University of Illinots (1971).

31. Goodman R. E., "Introduction to rock mechanics”, John Wiley & Sons,
New York, USA (1989).


https://dor.isc.ac/dor/20.1001.1.22286837.1399.14.1.4.2
https://system.khu.ac.ir/jeg/article-1-2804-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22286837.1399.14.1.4.2 ]

¥ (Lo S Ol pmmn o Dl g 1535 50 Ladllan) Lo sy 5 peikige orlidipme) oo ot o)

32. Heidari, M., Mohseni H., Jalali H, "Prediction of Uniaxial Compressive
Strength of Some Sedimentary Rocks by Regression Models",
Geotechnical and Geological Engineering., vol. 36 (2018) 401-412.

33. ISRM, "The Complete ISRM, Suggested Methods for Rock
characterization testing and monitoring”, International Society of rock
mechanics (2007).

34. Katez O.,Reches Z., Roegiers J., "Evaluation of mechanical rock
properties using a Schmidt Hammer", International Journal of Rock
Mechanics and Mining Sciences, Vol. 37, (2000) 723-728.

35. Kahraman S., Gunayin O., Fener M.,"The effect of porosity on the
relation between uniaxial compressive strength and point load
index.International Journal of Rock Mechanics and Mining
Sciences,Vol. 42 (2005) 584-589.

36. Marquse A. D. A, Paes B. S. D., Marques E. A. G., Pereira L. C.,
"Correlation between uniaxial compressive strength and point load
strength for some Brazilian high- grade metamorphic rocks",
RevistaBrasileira de Geologia de Engenharia e Ambiental (2015).

37. Ricou L. E., "Evolution structuralke des Zagrides. La région clef de
Neyriz (Zagrosiranien)", Mem. Soc. Geol., France N.S. 55, 125 (1976)
140.

38. Ricou L. E., "Lcmetamorphisme au contact des peridotites de
Neyriz(Zagros interne, Iran): Developpement de skarns a pyroxene
(1971).

39. Ricou L. E., Braud J., Brunn J. H., Le Zagros, In: Livre a la mémoire de
A.F de Lapparent", Soc. géol. France, Paris (1977) 33-52.

40. Tarun S., Ashwani J., K S. Rao,"Rock Failure Pattern Under Uniaxial,
Triaxial compression and Brazillian loading Conditions"., Geotechnical


https://dor.isc.ac/dor/20.1001.1.22286837.1399.14.1.4.2
https://system.khu.ac.ir/jeg/article-1-2804-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.22286837.1399.14.1.4.2 ]

IR Sl ) 6slad ol Al ¢ pmtige gl s 50 \YY

applications., Lecture Notes in Civil Engineering LNCE, volume 13.,
(2018) 241-249.

41. Tugrul A., "The effect of weathering on pore geometry and
compressive strength of selected rock types from", Turkey. Engineering
Geology, Vol. 75, No. 3-4 (2004) 215-227.

42. Undul O.,Tugrul A., "The Influence of Weathering on the Engineering
Properties of Dunites", Rock Mech.,Rock Eng.,Vol. 45 (2012) 225-2309.

43. Ulusay R., Tureli K., Ider M. H., "Prediction of engineering properties
of a selected litharenite sandstone from its petrographic characteristics
using correlation and multivariable statistical techniques", Engineering
Geology, Vol. 37, (1994) 135-157.

44. Wang M., Cao P. "Numerical Studu on Flatted Brazilian Test and Its
Empirical Formula", EJGE., vol. 20 (2015) 122111-12224.


https://link.springer.com/bookseries/15087
https://dor.isc.ac/dor/20.1001.1.22286837.1399.14.1.4.2
https://system.khu.ac.ir/jeg/article-1-2804-fa.html
http://www.tcpdf.org

