gt

Lo s old g yaSojlal ju pali Glo) Al oy
T LI iy, 3 ouliedl b juls il SeSa

S:\J—HS&;‘SAbJ;{WW}&;QM‘J‘wJM%‘;QQ‘J

Y0 Hle ) sl s Mo pdige ol yme 3 4 05

f."csm‘wé'.;‘).o;;s&‘)ls(s\g‘).u&.)w

AN /e Sy QYN dl s sl

0 A~

SLie Sl i glaesle (b s age bbb S S

Ol (Al bdas Cind 53 Sdgpds oo iy Wb b 5 (6 86 slul J sl
b )3 it o GlaBaa b 235 oS3l syl 51 esls ez (& 8L
Gl lsT Ll iy e 55 (g, S eI s it (S8 gy aasr el 2 28
G 8 o 13 i Cou By S el Llaad L8 A (658 gl &S
Ol Ol 53 15 spdpe bl St sST HLESl ol ool LS o S22 Sy
Sy ey A ekl el e Sl 51 Siml A5 sk 5 S ST L
St ST LS A s ey A b 4 S S Gl B S Sles
Lol aher 5148 ol 3a 5308 1 s (gdate Julse das ol 0L 555 5l (6 S i
SSosba 5 (Saesl 5 00 Tk (Jolss (S Sl s b 0l w4 Ol
oot oS s b 0l s G ol 53 S elal el sl L
Ol sd e e lsl LBl SilsT 5 oske 58 5 Sllas o oS Sloj 4 Sl 0
(ML i 5l s OS] sl ST e Wgad 355 e OBl sl
Gos Qv 5 80 Yo VY il 0) il sla,l 0loy U olsl Lasl ilesl
S b by G20 4 edd 3l G Cd o 5l 0L gl b ool s g ol (3
) ooy ST 5 Al Wy OF ) dey 5 OS5 568 (G Yo) Sl 8350

.spjjsuiﬁ&ijleuww'/;ugédl GG,

0 0les G plS e alsl SLasl s 55 aes g hdS glaely

moahmadi@modares.ac.ir J st 0k 5

*


http://www.sid.ir

W90 5ler ) olad s o anlige ol e 4 525 Yy .
PRV

3 gn Sl 0T 53 eSS S o D13 S5 o B S IS 5ba
St ST Ll ooy ol 413 55 0 1o slm) ol S 55 Son ol 5 2S5 g5 oS
S a8 35 e (s3daze slaoslinal cdlisn pole s sy cpl 51 pd e wiS olsl LBl L
AT 0l 5l 38 ol S U e s b 55 oyl Com 4 Ol aha O
3015 6ok Sl a5 slaesle Slael s 5o b s adsl Gl A S 5 i )
Lr G is e 53 1) (o5 S oS Cassdoms s auia b o2y, Olseas Jhg) )
38 Sypo O 5 fie la bl 5 gadsn ol s p 0> 63L5 Slata sl (el o3l
by bl el S50 25 L5k 5 53 iy s &S ol bl e 5o
gl ol oS b wigad S Sl ol Gl bl § g se 65 el 5
kS ol ol s, S e 3 bl cos 1 s gl oS Gles B s si
@33 45 e 4 B Sl s 55 ol s sl S s b Ol mell 5t 6 e R
sl 4,8 ool (63L 5 Sla sy wtenl e il

L oS wmslys e S sdalie 555 0 B 1 58 0 andls T (S s I,
0ol SIS L s als OVt s adsl e b wess 55 Slde ol Oley cddS
DTAS oo Joo 25 2l e

5 e IY] 5,5 edalia ole ) B 0l o Ly Ll 1 oS s S GilS T b s S
P g [T s bbb oKl s wxia ¥ 1 rn LB 55 aS Wi S 318 e
dale (5 sy 03l plonl slahlesT 4 a5 L 0L L) ol en 4 OLSas
S Aok @k e gl A5 Al S s S 1S i Ll s s el S5 S
Aops Vo b Wlg e et 5 SU st Ol b [8] ol sk LB (UL )
Ao s Yool FOS Ot 5 4SS 03 D g 03] e dj\ﬂ bt G, b Uest
ol Jlo VB Ll e S il GBI los 55 et sl 5 Sl oy gmme SO 20 ST

[E1LS Laim [y 555 i

1. Yoshikawa 2. Mogi 3. Kurita 4. Fujii 5. Seto 6. Utagawa 7. Nag


http://www.sid.ir

Y sl oLl gy 3l eslizad L3l S br 25 (6 Sesltl 53 ot Oloy 3 e

S US el 5as N SasST Jibesl s B by g il Jlgbl T 5 s e

TSl e s (S 5) el ‘_;)l;\.f)l.fu:,:i)h\i.aj\jsvsm\.:ujwdﬁ:mf\'h 595
53 Ay kBl 4 oe Oliioes la_iagsy aSonl b [0] b o il lde opl 53,
St bl il Sledal Csay dalss syl b el o 5l Oy o st
5 b Oloy e 5 0ley bl 5s ) olie slagal LK ¢l & el o S

St ST L0 5 558 FIL sl 5o SUS
ol Szl b 3 Laes s Son abn sty b3 & oS 25 51 a gy sbas S
2SS 5 lacins W1y 53 LRl 5 e s3lesl BB S s Cins b el
Sie a5 Sl B syl o abadle ag b diS e o0 |y Al e Bl L3 (18,0 s oS
TV 35 ond sl S 55 Gidor S5 m 055 13 (3 DL e Sl same (6510551
35 g e edalie Lyls 3 IS (ISl Cos &S (ol 5 Ko s,
b SRl gl e o IS (S0 s RS lds (IS S Sesl
So35 b e Jae Sl el 5 S Jlde 4 A5 i &S Gles B g Al e o
Lt Cdls gy YL LS A5 e o St ) LS &S ol e 4 bl (ol i
S ol ol 538 6055 hol B8 IV Al e SR S ei D son St ST
LS o pasie SISl o g 3 1y 3 5 St B sl Ll )
[A]
S el ke 35 L3 0T 4y el 03Y 48 G ) 3 4, S SNl
St ST 48 ol e 3l o S ST LA sl sy e g 51 S T lS =
b onls Ol gl il bl ol il 03 S s wlia] s 5l eds ine
Sy shas ool sk e 03 S Ly a5 3 Sl b S ST L)
il (sla S 53 IS ¢ same 4 mond SO 350 0 plonil Ol & S

2D g o SO

1.Jin 2.Qi 3. Count


http://www.sid.ir

W90 5ler ) olad s o anlige ol e 4 525 VY

eeld I3 L sl 5l 56 sl g San ST LSl p by 1 melds s -

e s Syt Iy Sendd s Ol S e edudy cpl S eslatal b s sd e sl

OF 53 S 3 Ao LL 1w o3l Bl (6,8 vty S ST 0T s 48 L
ol o iy a5 esll (Ll Sz ST

S B gad S5 25k 53 52 Sl 8

S b oo Jils 51 (6okms 53 0o Bty 53 b 25 Cand s (S5 Sl 0B
23 Sl e Sl bl 5 U85 Sl Odre Ol jes peligs Bue) 2
eid Sesle GLbL le 25 (S5 5 mis o Gl A5 Odre 5 Ol es wkige
LB s (25 S5m0 dase L1 pladlicss [ (sl b aelr Oslas i f55)
FRCECJENSWEPIW- I CITCIV 1 I JCVRRCIU R GRSV UL S S RV PO
S ph Sl slml 585 e 55 Ly e 5 e e glralr
St by Sl ol OS5 i plralr p LS s ) S5 Cands
LA A2L S5e e

0= sl RS Lok et dar iy A e s 18 SR S e
5 (AE S sST L) 538 3 la iy 5 (Jols [ o 5JUT 5 Sl 2
izen "ORA) i s + 5 s

SGosbar s o slhald s s 25 (Sl Gla by Olgea b b, ol
2 oibesl plil 51 asly 355 pad Sl Joee 53 (LS L 5) A5 eies D oy
SASl (U5 L ) i oBilesl s wlKotle 5 Jowe Sl el 351 o5he (535
L oladses baosre opl 5l ad Jime oKilsl &0 ol (glaesae aSepl 5l dm s 0
g e o3l K SolKe Ml oo ezl glas bl Log Vo ¥ b a4 Jub s
Sheslinad U lsl Slasl glaslasty 5 4 S 55 sdoes (1S, o Wgas 2 pns
ol A3 55 a5l sed 4 Jlesl 5l 4 le s e Sl ol (sla ) g

1. Felicity ratio 1. Acoustic Emission 3. Deformation Rate Analysis


http://www.sid.ir

VY sl oLl gy 3l eslizad L3l S br 25 (6 Sesltl 53 ot Oloy 3 e

Solor 5i e i LT Lzl S, 58 Jes olal 5 4l 5l Sols ) K8 s
dﬁb&yC‘}A‘J);-)lmjmQJ}&LA;SJ}'ﬁ)MJUAmM:ﬁ@oMWJ.iJJJ
Q’l\} ..L\:Mjﬁdﬁ oKivs oo oJJS Ca.‘.?li).) Iy P C\)ﬁ\ U'i‘ oK LSL‘.A)W J»S&

ol G gealS 55 el LB pUT o) s | Ll

JiLw

o9 5501 ol
g ol
Aol s cugw  gT T Zlgal

)w
2 Ll Zlgal y
oud Jlas! (o g T | oo Jlast G

Dgo Sbul aia b &5 5
[N sl St iy 5 Shes ulal 5 a0l N S

By e A e pde lels bl olaml aul g ssd e aedle YIS s 4SOk
a5 Laails 5 ol i S 55 S oS ol Sy 4 by e A-B sl U s
ez oML A 4 B A

sladils 5 oS 55 S oSl Joay 555 el sdalin (ool <8 B-C £3° FIE Y
il sl esls L Rl L s Wledey soll Lo b a0 Ko baias 1S5
..\J_.l}6Lﬁgsjjje%»)uuulﬁd‘fﬂuﬂ6w‘dLﬂ)C'D g‘r“:‘b';‘@li&‘
slasla= J.fvma Oealsdl e el s s s e el SOl LS e .)\»;)4..0@).:-'
Glaslasy g enls aslsl 52 Al 4 WS 5t 4 ad> 0 ol 5l ..,\;jva 3 42 94 L;lj)Li;jl
Sos 0, 30 SS (55l Cuoslio 4y LU b aS o Iy il 53l (6305 o b St ST L)
D],

228 F s 0l b S e
5 GOl e e ek (e Ol e (il i S 15 dbsl> S sba

A s Sy sl o3 (Sl i Obey Se (& 5 3deme IS0


http://www.sid.ir

W90 5ler ) olad s o anlige ol e 4 525 Yy

SoSesme G aSepl Jdsas yls Gl 538 31 55 (5l 5ol 31 e el (6w Ol
23 et &@L‘ﬂ Ll s s sdome (IS0 5 IS0 i (K sladse
el Colg 03 5 Gges g 5 03 Ol opre Jll 5 WS i Sl ey Jas Ll 2
el s wad b a5 55 e (6 SleS ool sen o3l 55 (5Lad 0 eSS e

DT el 550 sl SLasl Jogy 3 eslizad U 55 e

==

o 3 Sl I

S g~ o

(228 I

el é)j" Q..\:».ﬂjl'

=
ST T
== 20ty coiap
o | SO
e
ﬂwﬁQ’m§|Ju¢$‘MgLJlSJh}QJJ:QﬂJL:.‘S‘hqu’ba.VJs.i’-

]

Je 5l sblse &\)T slasl Gy sheslaal U by 25 slie M}dﬁfaﬂ,\ﬂ

ui))OilASQM':\:«;,-)S,b”l.gdb.s)\:b();f_Gﬂjﬁbﬂrbd\)zvsohjcvsfci}a
A5 5t o 1 0T mls & il b5 o il o ol slac e 5l G o
a5 oslal b oles (Ko sla bl 4 015 e b el cnl o S dhor 5 das s
S ams bl gl 4 oSes am Bl dil Jsd J6 mls Senl sl s e
et 5 Ol Sl edd SLsb S esd sl b Ol ax e .28 S e | WO


http://www.sid.ir

YvVo sl oLl gy 3l eslizad L3l S br 25 (6 Sesltl 53 ot Oloy 3 e

oo Ml (Baa ol Odewy Sl & ol (Ko sladipod (55 b3k 3 b 0l
saseta e (Llodd sl SLS| AlS Sl asite Gos Sl S Sal glad s
2ol DLl G, b caln (sla b Olo 3 Lt god cal s 0 (SIS0 i L
S Sf3ges e ol by 53 sdal Csay @l el LpS e Shlasl
OF b b as sl oy Cilsn gladley Lo sbd Gl 55 sllat Ao bl

D gaseia 235 GLoL s

S sl slowl 5 L el (g 5lwoslbel
L 0T 30 sl b 5 ooty SULES pessl 03 251 SLES) (2s) (2 80
Silesl Ll s s b wlie el bl gladgas gl SOl 5 (s Sl gua
A e gl L 5 035 sl Lo sl badi a3l 0Ly badipoi olad s
[IY] sl anils Y/0 G YV/o
A lueslel (ST Kis 51 1 Soshe o 1 eslinad b 4505 V4 jgine opl (gl
Bl & ges Slaasiia ) dsdar s s e Ol 1y el eslel Sl glawisel ¥ IS

Sl ol &1

ol gl eddeslel (gIal grul slad goi ¥ IS

1. Felicity rate


http://www.sid.ir

W90 5ler ) olad s o anlige ol e 4 525 i

&:37!.76‘,3 ol ubr.:.;‘ ‘5\.@44}04 é&jé}é Olasede N J_gJ.>

(Pg) S azils E o, -
) ) N < Ko iz
o (griem?) (GPa) (MPa)
oYY /44 Yv VoY Sal

o) 03 el (S ladised IS Ly e GRS Sl e O
i Oly e 3 L pasede Slie Lb ol esbel gladges eled s, A
dor o s Sl Dde ax po Sl sl sl dsed 4 L Olge 4 &Sl sl Jlesl
slwl K 3 sl 13 oS s aasl= |55 0,05 (6oL Caenl 58 Jlesl L pl al e
3yl K s belS 5 bay b 35

CY sl (S SL Ay A5 SR Gl ) edd el s s w4 S L
35 55 Ol ool Sepl b s Olsanl JKLbe ¥ oy K 0 5SS sl
S Sl sl Jlgs 5550 355 3,15 g0l 4 (5 4 b s et 5o (Gloy Sode
o33 5 el ol ) Wil pa So ot ness s sl s ISLL £
Bpd e edalie o e IS 3 R (m e

Sop S Ay shy S e b SSL Ik s SIS et Dlalis 5L
2o bl S Al S S S S Solea sl 5y LS Sl S eaa lad
ol Wl ls s sl SIS 0les S S SaS 5 oS e b slme IS Uk
sl S50 A e 3 15 dS o Al @ Fors 3 Sl FeS S s S S
S FeS Sle 53 5l ad s A e 3w ps S A Wlandl s Gl e )
[Ve]aas o Ol 1y s (S L yame 4 b 3 i

Ll b el (ISl Al Sl aids e e ) (OSL A 5 s el
Sl pladlls s 8L iy Jul K 5o el (Sae 1 55 35 el JPCORUISPWIE
AE bl ol 11 o 5148, 18 S050S5 535 St 5 2220 3 S

CS o S SS sy Lol bl Ll opl Lo plasil (slad 5ol Sy s (5,105 5L

1. Kranz



http://www.sid.ir

Y sl oLl gy 3l eslizad L3l S br 25 (6 Sesltl 53 ot Oloy 3 e

A a5 asde s Ol s pmpa Esl o ) oty Sl Dk 5 e S
S o S |y S

sl HLesl oy oy gt (I8l 2 el e 03 E b e ! e Sus Gl
EUSE oo apd e e e S 5o g o) ezl Bl Late dge @
el ot ) Ciltsn 5l (S (5] Ol cm SIS 15 50

pre loading of C2 sample

gl P fSaw

AE Count

5 o 07 87 o o A7 & AP & o Y by
3 RGN 0 R A S

,,,,,,,,,,,,

‘_;JIKJ\.j&ﬁgﬂb’u‘su‘}%‘dlﬁabjwﬁusjhﬁ.iJﬁ.ﬁ
xSl SOl s e Ol ) (S Gladisad 55 i A5 sbl e 0 IS
ﬁfﬁdl.:ﬁ',\ Cfbdliwlilf.ﬂ“ 5L é\ﬂJ&wm)s ey o 3l (815 550 0

A azdls &5 ol aids Y e L ol r)%ﬁﬂ):jdwldwq@:

2]
[

=

v

W

Q

="

[

30 30 min
MPa

0.1
300 600 300 2700

Time §

L g0 (5,108 5L i Xy, .0 K


http://www.sid.ir

YYAA

Y40 ,le ) BJL«JTA;.A.\?\;AJ;@W\;;@Q@);}

ol slasl bl

0 ool b b b gas opl o I8 L o 4503 VY Ll Oles 3 ey 1 )
s laseie ¥ Jade i S 13 sl Lasl Jilesl sge 3, Q0 580 Yo VY wids
.M;wgu\)ag%yéu&iuj@u

Sl odds oLl s 3 L 5, Bl U iy 25 das e 0L @\:& SOl
s Slas Saw ST oLasl 5s; 51 5as Ve JIe 550 U 55 g Seslul gl
S5 e S, A s Bl Oley il L ossd e 4l aSOle ool EAY
il ool Gzt i 25 31 5 R el L3

Sl eds il Glad sas 51 SO (gl A5 e reasd SO s N S s
ol el s G pme 45 ool s

Ol 36 s p sl alal Hlasl by BB s Olasis ¥ ol

ot e v S )
‘ S A b ol gl gl
/ FR (MPa)

aids 0 C1
rr LA v

aids 0 Cc2

SISl C3
§ $A1 YAA

Bl C4

BSR4 €5
0,8 YR YAV

VY C6

BESAR Cc9
¥4 Cav Y41

BESAN C10

BESR S Cc7
v VY 4,14

BESR S C8

SRS Cl1
AY VoA *¥,0

BESRN C12



http://www.sid.ir

Y4 sl oLl gy 3l eslizad L3l S br 25 (6 Sesltl 53 ot Oloy 3 e

w10
7 :

Cumulative AE Count

: : :
-10 0 10 20 30 40 50
Stress(MPa)

Cldﬁd‘ﬁy%ﬁ&“’.ﬁ&g}b}dn‘}g
ASMAL}ijr.NJQLGJWfMWJ‘JJN)JaMTCAMbMGb
\0 )}))‘)‘J\.S.A w‘}g;.w‘ [ A Jlﬁ)b d)lﬁ)bﬁij‘i‘)‘JJ(’S)j)Y. .}}J?—Ud:uj
5t ) s Sl 5, e J100 sus B Ol s Sisosbar il

poedkd oLl A5 Ol L, VO SKE b e SRl e 51 5 ke 0T 5l e

Nogs

o o

wow
= o

<

& oo

- 32

w 30

A

L 28

—

v 26
24
22
20

0 20 40 60 30 100
Days
uLa) J&-‘j BL o L;’li)L’ JJ Q‘J:;G A% J.i,&


http://www.sid.ir

W90 5ler ) olad s o anlige ol e 4 525 YYY.

Ol & s (fpig G55 4 0 SL3L 50) (eedd o Dl L) A S

Felicity Ratio

0 20 40 a0 80 100

Days

Olay Al 53 s Cond Ol i L, A IS

ety SBER5 b G gl Ay lis
HSosba 5 (Saupol 50505 gl (il (S KL s e Sl gsbs else
Gl 5 Sl S K 526 s K SO gl el 5 el e gla il
0bs ot s s Al o) ol 51l slite ot Jlosd sl 25 ol s Ko
2 os ly ddies Glases (il S & yai Sl ol S sleslaal b ms oLk s
ol s s S 8 Sl GlaKa waed Gup b s e SOl S cily el
rlslaiasn @l LGS ol @l sl 3 ey alie ol ssae B e
VUK s 0] 5l g Cllae sal Cesay gl 1 0L ) A Al Ol
bl G cpl 5 o 5 e Slads 55 Ol 4 Cand fendd Cd D k5 W, wllS

el s


http://www.sid.ir

YY)

NI

-

1.3
1.2
IE
0.9

0.3
0.7

1

R

0B

ol SLaml sy 3l eslizad b 53l 3 SaSiy br o 25 6, Se3l0l 53 b Olos i s 0

-
e — . e e
’. -
0 20 40 o0 30 100
(5350 ol
L= o mm m
w
| |
]
bt ] L1 a0 120 150 180 210
a3

b ey s 13 503) slite (sla B o3 53 e o S S i alie A S
([O]@\&jﬁdh&,ﬁ)ﬁ@ugﬁw)\zﬁj&?&}dd‘

Lo Dy son Kb based IS L s GRS 3 S5 sl el el

& S 4o

\

L5 s O S w0 53 JelS pba e S5 65,8 Spse s S
S35 S LAE Jnlesl abnil by 53 5 43 55 513 SoscsS a5 JolS Lsbw

Lonl 3 et 5038 ns sl Glul Sl G Oy b S

S arlye S b


http://www.sid.ir

W90 5ler ) olad s o anlige ol e 4 525 YYYYy

Sl gad 315 Ol Ko slaized 1 5us £ 5l day Sz ST Ll il plmil Y
L8l i 25 5038 L o |y i 50 bl S ol 5o Sal
el 3L BB e s

S e S 3l Ol K il 5 Sl lacKin €5es ol ol sl byl Y
(SMELL A Sl sl s Yo s D3 edd (IAS,L Ry A5 4 et LSt
Oles o S5k 2,5 on o5 Ll Lsy G5 T Sl e 5 Sl 5eS
0l Sl dny 5 s S35 S a e S Sy T J1 00 50 2T
Al RPN S S A

o sd dholidly Jl)l Ol aSpl 5 Godos Sl eal sy mld 4 i L LS
s S ST L2l g, 3l eslinal b 25 s (b3l (sl o (5 80 o
5 SaSerme Obay Sl 5ay Yo ossde 5l e S ST Ll (bl 55 e 4o s

.aj.:vw;,b\,\gww 350 b Slos

cl:.a

1. Yoshikawa S., Mogi K., "Experimental studies on the effect of stress
history on acoustic emission activity-a possibility for estimation of rock
stress”, Journal of acoustic emission, vol. 8, No. 4 (1989) 113-123.

2. Kurita K., Fujii N., "Stress memory of crystalline rocks in acoustic
emission”, Geophysical Research Letters, Volume 6, Issue 1 (January
1979) 9-12.

3. Momayez M., Hassani F.P., "Application of Kaiser effect to measure in-
situ stresses in underground mines", Rock Mechanics, Tillerson JR and
Wawersik, WR (eds), Proceeding og the 33" US symposium on rock
mechanics, Santa Fe, New Mexico, AA Balkema, Rotterdam (1992) 979-
987.


http://www.refdoc.fr/?traduire=en&FormRechercher=submit&FormRechercher_Txt_Recherche_name_attr=auteursNom:%20(YOSHIKAWA)
http://www.refdoc.fr/?traduire=en&FormRechercher=submit&FormRechercher_Txt_Recherche_name_attr=auteursNom:%20(MOGI)
http://www.refdoc.fr/?traduire=en&FormRechercher=submit&FormRechercher_Txt_Recherche_name_attr=listeTitreSerie:%20%28Journal%20of%20acoustic%20emission%29
http://onlinelibrary.wiley.com/doi/10.1002/grl.v6.1/issuetoc
http://www.sid.ir

Y'Yy ol SLaml sy 3l eslizad b 53l 3 SaSiy br o 25 6, Se3l0l 53 b Olos i s 0

10.

11.

«6}5: AJLAJ ‘Jj;’gjj/j:’ o‘/y‘}mw&J/%@ﬁ’é”&)ﬂjf@[oj/’w)ﬁc.)s??uﬂ o\ji&cj

13.

Seto M., et al, "The relation between the variation of AE hypocenters and
the Kaiser effect of Shirahama sandstone”, Proc. 8th Int. Cong on Rock
Mechanics, Vol. 1, Tokyo, Japan (1995) 201-205.

Jin Y., Z. Qi, et al., "Time-sensitivity of the Kaiser effect of acoustic
emission in limestone and its application to measurements of in-situ
stress”, Petroleum Science 6(2) (2009) 176-180.

Li Y., Yang Y., Liu J., Zhao X., "Experimental and theoretical analysis
on the procedure for estimating geo-stresses by the Kaiser effect",
International Journal of Minerals, Metallurgy and Materials, Volume 17,
Number 5 (October 2010) 514.

Lavrov A., "The Kaiser effect in rocks: principles and stress estimation
techniques", International Journal of Rock Mechanics & Mining Sciences
40 (2003) 151-171.

Li H., Zhang B., "Laboratory determination of in-situ stress tensor using
AE method", Rock Stress, Sugawara, Obara & Sato (eds), © 2003 Swets
& Zeitlinger, Lisse, ISBN 90 5809 6394.

Amadei B., Stephansson O., "Rock stress and its measurement",
Published by: Chapman & Hall, London (1997).

Villaescusa E., Seto M., Baird G., "Stress measurements from oriented
core" Int. J. of Rock Mech. & Min. Sci. 39 (2002) 603-615.

Lehtonen A., Cosgrove J., et al. "An examination of in situ rock stress
estimation using the Kaiser effect.” Engineering Geology 124 (2012) 24-
37.

AY
OYAY) e Sy 5 ol8ls wdige 5 b 0SSl

The Working Group for estimating the primary state of stress in a rock


http://www.sid.ir

W90 5ler ) olad s o anlige ol e 4 525 YYYe

mass using the acoustic emission technique, "Suggested method for in-
situ stress measurement from a rock core using the acoustic emission
technique", Proc, 5th International workshop on application of
Geophysics in Rock Engineering, July 7, Toronto, Canada (2002) .

0 oo v (53 g0 anlllos o b i 0,505 DRA SAE (slo i) auslio  Jo iu)l N8

OYA) oot S 5 olKils wdige 5 o 840005 Ayl wlid )8 &l OLLe


http://www.sid.ir

