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Abstract
The uniaxial compressive strength (UCS) is one of the most important parameters that is needed and

determined for studying rock mechanics of intact rock in most rock engineering projects. In spite of sim-
ple appearance of this test, the careful performance is very difficult. Therefore, scientists have made many
attempts for indirect estimation of this parameter using simple tests (such as point load index (Is)) and they
generated some relations between these parameters. 

This paper presents the new relationship between UCS and Is by using laboratory tests on Travertine
samples of Mahallat. To determine the relations between parameters, the mathematical modeling has been
used. Statistical analyses show that the nonlinear equation has a higher correlation coefficient than the lin-
ear; also, by estimating another effective parameter, porosity, and by adding it to the last equation, the cor-
relation coefficient between actual and predicted data was improved in multiple non-linear equations. The
comparison between actual and predicted results has proved acceptably accurate. 

Key words: correlation coefficient, text laboratory, point load index, test, porosity, travertine rock,
Uniaxial compressive strength.
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89/8 23/3 6/53 21

{¿õü± 3- ðíõ¬�° {õ²üÐ {
íÏ̂þ )øý·}õâ±�ï( 	²ì�ü¼ º�̈À ��° ðÛÇú|�ÿ
¶ñä {±�ô°{ò#

{¿õü± 1- ð¥õû|ÿ �ð
�ï 	²ì�ü»�� A( 	²ì�ü¼ ��° ðÛÇú|�ÿ B( 	²ì�ü¼

ìÛ�ôì� {±�Þíþ {à ì¥õ°ÿ

�~ôë 3- 	ð�èý³ 	ì�°ÿ ¬�¬û|ø�ÿ ¤�¾ê �² �ð
�ï 	²ì�ü»�� ì©}éØ

{©é©ê)%( º�̈À ��° ðÛÇú|�ÿ
)aPM(

ìÛ�ôì� {±�Þíþ {à
ì¥õ°ÿ  )aPM(

32 32 32 {Ï~�¬

779/ 6 522/ 3 285/23 ìý�ðãýò

41/8  71/3 13 ìý�ðú

79/0 19/ 1 82 ì~*

269/2 045/0 597/5 �ð¥±�Ù �¶}�ð~�°¬

577/ 8 292/0 585/33 ô�°ü�ð̧

79/0 19/1 09/32 Þíýñú

51/11 11/4 05/34 �ý»ýñú

81/01 02/2 06/91 ¬�ìñú|ÿ {Óýý±�� 

*�ú|¬èýê ô�õ¬ ì~ø�ÿ ì}Ï~¬̂ Þõ�ß}±üò ì~ Ú±�° ¬�¬û º~û �¶�.



¶Ïý~ ¬øÛ�ó Ú�¶î ¶}�̂°ÿ: {©íýò ìÛ�ôì� {±�Þíþ {à ì¥õ°ÿ ¶ñä {±�ô°{ò ì¥ç�̂ �� �¶}×�¬û...

…¶•. …üò ìÛ~…° ‹† {õ›^ú ‹ú ð}†ü� „²ì†ü¼ ‹± °ôÿ 001 ðíõðú ¶ñä

‹ú|¬¶• „ì~û …¶•. …ðœíò ‹ýò|…èíééþ ìß†ðýà ¶ñä „ÿ …¹ „° …ï …üò

°…‹Çú °… ‹±…ÿ Þéý̂ú̂|ÿ ¶ñä|ø† Ú†‹ê {Ïíýî ¬…ð·}ú …¶•. ¬° ›~ôë 4

ð}†ü� „²ì†ü»†– ¶ñä {±…ô°{ò ‹† °…‹Çú|ÿ ì̄Þõ° ìÛ†ü·ú ìþ|ºõ¬. 

‹† {õ›ú̂ ‹ú ›~ôë 4€ …üò °…‹Çú ¬° ìõ°¬ ¶ñä {±…ô°{ò ì¥ç–̂

¾¥• ð~…º}ú€ ¬° ð}ýœú ›ù• {©íýò ìÛ†ôì• {±…Þíþ …² „²ì†ü¼

º†̈À ‹†° ðÛÇú|…ÿ °…‹Çú|ÿ ›~ü~ÿ {Ïýýò ìþ|â±¬¬. 

44--11--  „„ðð††èèýý³³||øø††  ôô  °°ôô……‹‹ÈÈ  „„ìì††°°ÿÿ

üßþ …² °ô½|ø†ÿ „ì†°ÿ ‹±…ÿ {Ïýýò …°{Œ†É ‹ýò �†°…ì}±|ø†ÿ

ì©}éØ …¶}×†¬û …² °ô½ °â±¶ýõó|âý±ÿ )Þí}±üò ì±‹^Ï†–( ìþ|‹†º~.

¬° ìŒ¥™ °â±¶ýõó€ ø~Ù ü†Ö}ò °…‹Çú|…ÿ ‹ýò ì}Óý±̂ø†ÿ ô…‹·}ú ô

ì}Óý±̂)ø†ÿ( ì·}Ûê ìþ|‹†º~. …üò °…‹Çú ìíßò …¶• …² ðõÑ ̈Çþ̂ ü†

Òý± ̈Çþ̂ ‹†º~. {†‹Ïþ Þú …°{Œ†É ‹ýò ì}Óý±̂ø†ÿ ì·}Ûê ô ô…‹·}ú °…

‹ý†ó ìþ|Þñ~ ‹ú {†‹Ð °â±¶ýõó ì±¶õï …¶•. ‹±…ÿ …ðœ†ï °â±¶ýõó

¨Çþ̂ ¶†¬û ô Ÿñ~â†ðú|ÿ …ì±ô²û …² ð±ï …Ö³…°ø†ÿ „ì†°ÿ ì}Ï~¬̂ÿ ‹ù±û

â±Ö}ú ìþ|ºõ¬ Þú ð±ï …Ö³…° …¹ �þ …¹ …¹ …² ì}~…ôë|{±üò „ó|ø† …¶•. 

ð¥õû|ÿ Îíê ¬° ð±ï …Ö³…° …¹ �þ …¹ …¹ ‹ú|…üò Ú±…° …¶• Þú ‹†

ì»©À̂ Þ±¬ó ì}Óý±̂ø†ÿ ì·}Ûê ‹ú|Îñõ…ó ô°ô¬ÿ ô ì}Óý±̂ ô…‹·}ú

‹ú|Îñõ…ó ̈±ô›þ€ ìõ{õ° ð±ï|…Ö³…° ‹† {õ›ú̂ ‹ú ìý³…ó ìÛ†¬ü± ô°ô¬ÿ ô

¨±ô›þ ìÏ†¬èú|…ÿ °… …üœ†¬ ìþ|Þñ~ Þú ‹ú|ô¶ýéú|ÿ „ó ìþ|{õ…ó ìý³…ó

ì}Óý±̂ ô…‹·}ú °… ‹± ¤·� �†°…ì}±ø†ÿ ô°ô¬ÿ )ì}Óý±̂ø†ÿ ì·}Ûê(

{©íýò ²¬. …üò ìÏ†¬èú ¬° ¶Ç¦ …Î}í†¬ „ì†°ÿ ¬…°…ÿ 59 ¬°¾~ ¬Ú•̂

…¶•. ‹ú|ÎŒ†°– ¬üã± ›õ…Ž|ø†ÿ ìÏ†¬èú|ÿ …üœ†¬ º~û ð·Œ• ‹ú

ìÛ†¬ü± ô…ÚÏþ )ì}Óý±̂ ô…‹·}ú( ¬…°…ÿ Â±ü� øíŒ·}ãþ )R( ¬° ¶Ç¦

…Î}í†¬ ìùñ~¶þ ìþ|‹†ºñ~. ø± Ÿú ìý³…ó Â±ü� øíŒ·}ãþ ‹ú Î~¬ üà

ð³¬üà|{± ‹†º~ ìÏ†¬èú|ÿ …üœ†¬ º~û {õ¶È̂ ð±ï|…Ö³…° ¬…°…ÿ ¬Ú•̂

‹†æ{±ÿ …¶•.

°…‹Çú|ÿ ̈Ç^þ ‹ú|¬¶• „ì~û ‹ú øí±…û Â±ü� øíŒ·}ãþ „ó ìý†ó

ìÛ†ôì• {±…Þíþ {à|ì¥õ°ÿ ô º†̈À ‹†° ðÛÇú|…ÿ ‹±…ÿ ¶ñä

{±…ô°{ò ‹† {õ›ú̂ ‹ú ð}†ü� ‹ú|¬¶• „ì~û …² „²ì†ü¼|ø†ÿ „²ì†ü»ã†øþ

)›~ôë 2( …°…̂ú º~û …¶•. 

)2( 64.0=R       sI 749.4 + 26.61=SCU

¬° …üò °…‹Çú SCUìÛ†ôì• {±…Þíþ {à ì¥õ°ÿ)aPM(€ sI

º†̈À ‹†° ðÛÇú|…ÿ )aPM(ô RÂ±ü� øíŒ·}ãþ ìþ|‹†ºñ~.

‹† {õ›ú̂ ‹ú �†üýò ‹õ¬ó ìÛ~…° Â±ü� øíŒ·}ãþ ‹ú|¬¶• „ì~û …²

°…‹Çú|ÿ ̈Çþ̂€ …°{Œ†É Òý±̈Çþ̂ ìý†ó …üò ¬ô �†°…ì}± ‹† …¶}×†¬û …²

ð±ï|…Ö³…°€ ìõ°¬ ‹±°̂¶þ Ú±…° â±Ö•. …°{Œ†É Òý±̈Çþ̂)ìÏ†¬èú|ÿ ¬°›ú

¶õï̂( ìý†ó ìÛ†ôì• {±…Þíþ {à ì¥õ°ÿ ô º†̈À ‹†°ðÛÇú|…ÿ ¬°

°…‹Çú|ÿ 3 …°…̂ú º~û …¶•. ¬° {¿õü± 5 ðíõ¬…° ì±‹õÉ ‹ú °ô…‹È …°…̂ú

º~û ¬ü~û ìþ|ºõ¬.

)3( 3sI 40401-2sI18488+sI 062.532-858.222=SCU

27.0=R 

‹† {õ›ú̂ ‹ú {¿õü± 5€ …°{Œ†É Òý±̈Çþ̂ ìý†ó ìÛ†ôì• {±…Þíþ

{à|ì¥õ°ÿ ô º†̈À ‹†°ðÛÇú|…ÿ ‹±…ÿ ¶ñä {±…ô°{ò ì¥ç–̂ ¬…°…ÿ

Â±ü� øíŒ·}ãþ ‹†æ{±ÿ …¶•. ¬° ô…ÚÐ …Ö³…ü¼ Â±ü� øíŒ·}ãþ

²ìýò|ºñ�¶þ Þ�°�±¬ÿ - ¶�ë ¶õï - ºí�°û �ù�°ï 652

UCS= 20-
25 Is

Is
(MPa)

UCS
(MPa) 

ºí�°û|

ÿ ðíõðú

UCS= 20-
25 Is

Is 
(MPa)

UCS
(MPa)

ºí�°û|ÿ 
ðíõðú

88-4/07 25/3 9/23 31 92/79-8/77 98/3 2/93 1

5/67-2/16 60/3 4/53 41 53/9-8/47 47/3 5/13 2

52/56-2/25 16/2 82 51 57/48-8/76 93/3 5/34 3

5/36-8/05 45/2 2/52 61 57/201-2/28 11/4 13 4

52/86-6/45 37/2 82 71 57/09-6/27 36/3 9/73 5

57/86-6/25 36/2 8/52 21 48-2/76 63/3 6/14 6

57/27-2/85 19/2 1/03 91 5/57-4/06 20/3 1/14 7

37-4/85 29/2 9/92 02 52/001-2/08 10/4 1/72 8

97-2/36 61/3 13 12 57/69-4/77 78/3 7/82 9

77-6/16 80/3 1/03 22 57/74-2/83 19/1 9/32 01

52/97-4/36 71/3 5/92 32 09-27 06/3 4/23 11

38-4/66 23/3 6/53 21

�~ôë4- ìÛ�ü·ú|ÿ ð}�ü� �ú|¬¶� 	ì~û �² 	²ì�ü¼|ø�ÿ 	²ì�ü»ã�øþ �� °��Çú|ÿ
	ÿ �¹ 	° �ï )MRSI(�±�ÿ {©íýò ìÛ�ôì� {±�Þíþ {à|ì¥õ°ÿ �² 	²ì�ü¼
º�̈À ��° ðÛÇú|�ÿ

{¿õü± 4- ðíõ¬�° {õ²üÐ {
íÏþ )øý·}õâ±�ï( 	²ì�ü¼ {Ïýýò {©é©ê
¶ñä {±�ô°{ò



¶Ïý~ ¬øÛ�ó Ú�¶î ¶}�̂°ÿ: {©íýò ìÛ�ôì� {±�Þíþ {à ì¥õ°ÿ ¶ñä {±�ô°{ò ì¥ç�̂ �� �¶}×�¬û...

…üò °…‹Çú )27.0=R( ð»†ó|¬øñ~û|ÿ Òý±̈Çþ̂ ‹õ¬ó …üò …°{Œ†É

ìþ|‹†º~. 

¬° …¬…ìú ‹† ìÛ†ü·ú|ÿ ìÛ†¬ü± ‹ú|¬¶• „ì~û …² °…‹Çú|ÿ 3 ô ìÛ†¬ü±

„²ì†ü»ã†øþ ìÛ†ôì• {±…Þíþ {à|ì¥õ°ÿ ‹ú ‹±°̂¶þ …̈}çÙ ìý†ó

„ó|ø† �±¬…̈}ú ìþ|ºõ¬. {¿†ôü± 6 ô 7 ð»†ó|¬øñ~û|ÿ …üò …°{Œ†É ô ìý³…ó

…̈}çÙ ìý†ó …üò ìÛ†¬ü± ìþ|‹†ºñ~.

‹† {õ›ú ‹ú {¿†ôü± 6 ô 7 Â±ü� øíŒ·}ãþ ìõ›õ¬ ìý†ó ìÛ†¬ü±

„²ì†ü»ã†øþ ô {©íýñþ ¤†¾ê …² °…‹Çú|ÿ )3( ìŒýò …̈}çÙ Ú†‹ê

ÚŒõèþ ¬° {©íýò ìÛ†ôì• {±…Þíþ {à ì¥õ°ÿ ìþ|‹†º~.

øí†ó|Æõ° Þú …º†°û º~€ ‹† {õ›ú̂ ‹ú ðíõðú|ø†ÿ ìõ›õ¬€ „²ì†ü¼

{Ïýýò {©é©ê ðý³ ‹† …¶}×†¬û …² …ºŒ†Ñ ô ÒõÆú|ô°ÿ ô ‹± …¶†¹

°ô½|ø†ÿ „ÿ …¹ „° …ï ‹±…ÿ ø± ðíõðú …ðœ†ï º~. ›ù• ‹±°̂¶þ

{©é©ê ‹ú Îñõ…ó Î†ìéþ ìõ‡÷±̂ ‹± °ôÿ ìÛ†ôì• {±…Þíþ {à ì¥õ°ÿ

°ô…‹È ̈Çþ̂ ô Òý±̈Çþ̂ „ó|ø† ‹±…ÿ ¶ñä {±…ô°{ò ì¥ç–̂ ¬°

ìÏ†¬æ– 4 ô 5 …°…̂ú º~û …¶•.

)4(                          32.0=R       N154.0 - 227.53=SCU

)5(3N850.0-2N559.0+2N437.4 - 692.04=SCU

53.0=R

¬° …üò °…‹Çú SCUìÛ†ôì• {±…Þíþ {à ì¥õ°ÿ )aPM(€N

{©é©ê  )%( ô RÂ±ü� øíŒ·}ãþ ìþ|‹†ºñ~.

°ô…‹È …°…̂ú º~û ìý†ó {©é©ê ô ìÛ†ôì• {±…Þíþ {à ì¥õ°ÿ€

Â±ü� øíŒ·}ãþ ìñ†¶Œþ ðŒõ¬û ô Ö†Ú~ …Î}Œ†° …¶•. ¬° ¾õ°{þ|Þú

°…‹Çú ÿ Òý±̈Çþ̂ „ó ð·Œ• ‹ú °…‹Çú|ÿ ̈Çþ̂ …² Â±ü� øíŒ·}ãþ

‹†æ{±ÿ ‹±̈õ°¬…° …¶•. ðíõ¬…° ì±‹õÉ ‹ú °ô…‹È 4 ô 5 ¬° {¿õü± 8

ð»†ó ¬…¬û º~û Þú ìý³…ó ìÛ†ôì• {±…Þíþ {à ì¥õ°ÿ ‹† …Ö³…ü¼

{©é©ê Þ†ø¼ ìþ|ü†‹~. ›ù• ‹±°̂¶þ {†‡÷ý± øí³ì†ó {©é©ê ô

º†̈À ‹†° ðÛÇú|…ÿ ‹± °ôÿ ìÛ†ôì• {±…Þíþ {à|ì¥õ°ÿ ô ‹† {õ›ú̂

²ìýò|ºñ�¶þ Þ�°�±¬ÿ - ¶�ë ¶õï̂ - ºí�°û �ù�°ï752

{¿õü± 8- °��Çú ÿ ìý�ó ìÛ�ôì� {±�Þíþ {à|ì¥õ°ÿ ô {©é©ê ¶ñä {±�ô°{ò
ì¥ç�

{¿õü± 6- �°{��É ìý�ó ìÛ�¬ü± ìÛ�ôì� {±�Þíþ {à|ì¥õ°ÿ {©íýò ²¬û º~û �²
°��Çú|ÿ )3( �� ìÛ�¬ü± 	²ì�ü»ã�øþ ¶ñä {±�ô°{ò ì¥ç�̂

{¿õü± 7- �̈}çÙ ìý�ó ìÛ�¬ü± ìÛ�ôì� {±�Þíþ {à ì¥õ°ÿ {©íýò ²¬û º~û
�² °��Çú|ÿ )3( �� ìÛ�¬ü± 	²ì�ü»ã�øþ ¶ñä {±�ô°{ò ì¥ç�̂

{¿õü± 5- °��Çú|ÿ ìý�ó ìÛ�ôì� {±�Þíþ {à|ì¥õ°ÿ ô º�̈À ��° ðÛÇú|�ÿ
¶ñä {±�ô°{ò ì¥ç�̂



¶Ïý~ ¬øÛ�ó Ú�¶î ¶}�̂°ÿ: {©íýò ìÛ�ôì� {±�Þíþ {à ì¥õ°ÿ ¶ñä {±�ô°{ò ì¥ç�̂ �� �¶}×�¬û...

‹ú °ô…‹È 3 ô 5€ °…‹Çú|ÿ 6 …°…̂ú â±¬ü~û …¶•. 

)6( 3sI156.11-2sI679.89+sI665.362-946.352=SCU

67.0=R                                     2N721.0+N859.1-

¬° …üò °…‹ÇúSCUìÛ†ôì• {±…Þíþ {à ì¥õ°ÿ )aPM(€ sI

º†̈À ‹†° ðÛÇú|…ÿ )aPM(€ N{©é©ê )%( ô RÂ±ü� øíŒ·}ãþ

ìþ|‹†ºñ~.

øí†ó|Æõ° Þú ìç¤Ëú ìþ|ºõ¬€ ‹±°̂¶þ øí³ì†ó …üò ¬ô �†°…ì}±

¶Œ� …Ö³…ü¼ Â±ü� øíŒ·}ãþ º~û ô ð}†ü� ¤†¾éú ð»†ó ¬øñ~û|ÿ

Þ†ø¼ ̈Ç†ÿ ìÛ†¬ü± ‹ú|¬¶• „ì~û …² °…‹Çú|ÿ 6 ð·Œ• ‹ú °…‹Çú|ÿ 3

ìþ|‹†ºñ~. ¬° {¿õü± 9 …°{Œ†É ìý†ó ìÛ†¬ü± ¤†¾ê …² …üò °…‹Çú ‹† ìÛ†¬ü±

ô…ÚÏþ SCUð»†ó ¬…¬û º~û …¶•. {¿õü± 01 Ö±…ô…ðþ …̈}çÙ ìý†ó

…üò ìÛ†¬ü± °… ð»†ó ìþ|¬ø~. ìÛ†ü·ú|ÿ Ö±…ô…ðþ …̈}çÙ ){¿†ôü± 3 ô 6(

ìý†ó ìÛ†¬ü± ¤†¾ê …² °ô…‹È 3 ô 6 ð»†ó|¬øñ~û|ÿ Þ†ø¼ ̈Ç† ô ¬°

ð}ýœú …Ö³…ü¼ ìý³…ó ¬Ú^• ¬° °…‹Çú|ÿ 6 ìþ|‹†º~.

55--  ðð}}ýýœœúú||ââýý±±ÿÿ

„²ìõó|ø†ÿ Òý±ì·}Ûýî øí¡õó „²ì†ü¼ º†̈À ‹†° ðÛÇú|…ÿ Þú

‹±…ÿ {©íýò ìÛ†ôì• {±…Þíþ {à|ì¥õ°ÿ …¶}×†¬û ìþ|ºõð~€ ‹ú|¬èýê

¬…º}ò ôüµâþ|ø†üþ ì†ðñ~ Ú†‹ê ¤íê ‹õ¬ó€ …¶}×†¬û „¶†ó ô …°²…ó€

Ú†‹éý• …ðœ†ï „²ì†ü¼ ¶±²ìýò ô Î~ï ðý†² ‹ú „ì†¬û|¶†²ÿ ðíõðú ô ü†

„ì†¬û|¶†²ÿ …ð~á€ ìõ°¬ {õ›ú̂ ‹·ý†° Ú±…° â±Ö}ú|…ð~.

¬° …üò ìÛ†èú€ °…‹Çú|ÿ °ü†Âþ ìý†ó ìÛ†ôì• {±…Þíþ {à ì¥õ°ÿ

ô º†̈À ‹†° ðÛÇú|…ÿ ‹± °ôÿ ¶ñä {±…ô°{ò ì¥ç–̂ …°…̂ú â±¬ü~.

‹±°̂¶þ „ì†°ÿ ìý†ó …üò ¬ô �†°…ì}± ð»†ó ¬…¬ Þú °…‹Çú|ÿ Òý±̈Ç^þ

)27.0=R(ð·Œ• ‹ú °…‹Çú|ÿ ̈Ç^þ )64.0=R( …² Â±ü� øíŒ·}ãþ

‹†æ{±ÿ ‹±̈õ°¬…° …¶•. °…‹Çú|ÿ ìý†ó ìÛ†ôì• {±…Þíþ {à|ì¥õ°ÿ ô

{©é©ê€ Â±ü� øíŒ·}ãþ ìñ†¶Œþ °… ð»†ó ð~…¬û€ …ì^† {†‡÷ý± øí³ì†ó ìÛ†¬ü±

{©é©ê ¬° °…‹Çú|ÿ ìý†ó ìÛ†ôì• {±…Þíþ {à ì¥õ°ÿ ô º†̈À ‹†°

ðÛÇú|…ÿ€ ¶Œ� ‹ùŒõ¬ Â±ü� øíŒ·}ãþ )67.0=R(º~û …¶•. 

ìÛ†ü·ú|ÿ Ö±…ô…ðþ …̈}çÙ ìý†ó ìÛ†¬ü± {©íýñþ ô ô…ÚÏþ ‹† {õ›ú̂

‹ú ìý³…ó ¬Ú•̂ „ó€ ìþ|{õ…ð~ ìÏý†°ÿ ìñ†¶� ›ù• …°²ü†‹þ ð}†ü� °ô…‹È

…°…̂ú º~û ¬° …üò ̈¿õÁ ‹†º~.       

ìì±±……››ÐÐ

Öùýíþ|Ö± �èØ. ¶±ô½ §. 0831"„²ì†ü¼|ø†ÿ ìß†ðýà ¶ñä: ìŒ†ðþ ðË±ÿ ô

…¶}†ð~…°¬ø†"€{ù±…ó€ ¬…ð»ã†û ¾ñÏ}þ …ìý± ÞŒý±€ ›é~ …ôë̂.
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{¿õü± 9- �°{��É ìý�ó ìÛ�¬ü± ìÛ�ôì� {±�Þíþ {à|ì¥õ°ÿ {©íýò ²¬û º~û �²
°��Çú|ÿ 6 �� ìÛ�¬ü± 	²ì�ü»ã�øþ ¶ñä {±�ô°{ò ì¥ç�

{¿õü± 01- �̈}çÙ ìý�ó ìÛ�¬ü± ìÛ�ôì� {±�Þíþ {à|ì¥õ°ÿ {©íýò
²¬û º~û �² °��Çú|ÿ 6 �� ìÛ�¬ü± 	²ì�ü»ã�øþ ¶ñä {±�ô°{ò ì¥ç�
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