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This research work is devoted to the footprint analysis of a steel-belted radial tyre (185/65R14) under
vertical static load using finite element method. Two models have been developed in which in the
first model the tread patterns were replaced by simple ribs while the second model was consisted of
details of the tread blocks. Linear elastic and hyper elastic (Arruda-Boyce) material models were
selected to describe the mechanical behavior of the reinforcing and rubbery parts, respectively. The
above two finite element models of the tyre were analyzed under inflation pressure and vertical stat-
ic loads. The second model (with detailed tread patterns) was analyzed with and without friction
effect between tread and contact surfaces. In every stage of the analysis, the results were compared
with the experimental data to confirm the accuracy and applicability of the model. Results showed
that neglecting the tread pattern design not only reduces the computational cost and effort but also
the differences between computed deformations do not show significant changes. However, more
complicated variables such as shape and area of the footprint zone and contact pressure are affected
considerably by the finite element model selected for the tread blocks. In addition, inclusion of fric-
tion even in static state changes these variables significantly.
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øí¡ñýò€ ð}†ü� ¤†¾ê …² ºŒýú|¶†²ÿ °… ‹† ¬…¬û|ø†ÿ {œ±‹þ ‹ú ¬¶• „ì~û
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ð±ï||…Ö³…° dradnatS/SUQABA…ðœ†ï º~ ô …² ð±ï|…Ö³…°
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¶†ü± ðõ…¤þ …¶}×†¬û º~û Þú ¬° ºßê 3 ð»†ó ¬…¬û º~û …¶•. …ì† ¶†̈•

ì~ë 2 ‹ú ¬èýê ô›õ¬ Æ±§ °ôüú ì·}é³ï Æþ ì±…¤ê ‹ý»}±ÿ …¶•. ‹±…ÿ

¶†̈• …üò ì~ë …‹}~… ì~ë ¬ô ‹Ï~ÿ …›³…ÿ ì¥~ô¬ ð»†ó ¬…¬û º~û ¬°

ºßê 2 …¾ç§ ô …›³…ÿ ð†¤ýú °ôüú „ó ¤Ù̄ º~. ¶�̧ ¤õë ì¥õ°

Ÿ±« ‹ú ìÛ~…° 01 ¬°›ú ¬ô°…ó ¬…¬û º~ {† ÚÇ†Ñ 01 ¬°›ú|…ÿ ¶ú ‹Ï~ÿ …²

{†ü± ‹~ôó °ôüú …üœ†¬ ºõ¬ )ºßê 4(. …² Æ±Ù ¬üã± ì~ë øñ~¶þ

‹éõá|ø†ÿ {»ßýê ¬øñ~û °ôüú {†ü± ðý³ ›~…â†ðú …üœ†¬ ô ‹† …¶}×†¬û …² …›³…ÿ

¶ú ‹Ï~ÿ ºŒßú|‹ñ~ÿ º~ Þú ¬° ºßê 5 ð»†ó ¬…¬û º~û|…ð~.

‹~üò {±{ý� {Ï~…¬ÿ ²ü±ì~ë )ledom-bus(| …² ‹©¼|ø†ÿ ì©}éØ {†ü±
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ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë ‹ý·}î€ ºí†°û 6€ ‹ƒùƒíƒò -…¶ƒ×ƒñƒ~ 6831 

ºßê 1-›†ðí†üþ …ôèýú …›³…ÿ {†ü±.

ºßê 2-ºŒßú …›³…ÿ ì¥~ô¬ ¬ô ‹Ï~ÿ ì}Û†°ó ì¥õ°ÿ {†ü±.

ºßê 3-ºŒßú …›³…ÿ ì¥~ô¬ ¶ú ‹Ï~ÿ {†ü± ‹~ôó Æ±§ °ôüú.

ºßê 4-ÚÇ†Ñ 01 ¬°›ú|…ÿ {†ü± ‹~ôó °ôüú.



{»ßýê ô °ôÿ øî ¶õ…° º~ {† ÚÇ†Ñ 01 ¬°›ú|…ÿ Þ†ìê …² {†ü±¤†ôÿ

‹éõá|ø†ÿ °ôüú …üœ†¬ º~ )ºßê 6(. ¶�̧€ …üò ÚÇ†Ñ ¤õë ì¥õ°

Ÿ±̈¼ {†ü± ‹ú ºßê {ñ†ô‹þ ¬ô°…ó ¬…¬û º~€ {† ¬° ðù†ü• ì~ë ¶ú ‹Ï~ÿ

Þ†ìê {†ü± øí±…û ‹† ›³ˆý†– Æ±§ °ôüú {»ßýê ºõ¬ Þú ¬° ºßê 7 ð»†ó

¬…¬û º~û …¶•. {Ï~…¬ â±û|ø† ô …›³…ÿ ìõ°¬ …¶}×†¬û ¬° ¶†̈• ì~ë|ø†ÿ

ü†¬ º~û ¬° ›~ôë 1 „ô°¬û º~û|…ð~. øí†ó|Æõ° Þú ì»†ø~û ìþ|ºõ¬€ {Ï~…¬

…›³… ô â±û|ø† ¬° ì~ë ¶ú ‹Ï~ÿ ‹† Æ±§ °ôüú ‹ú ì±…{� ‹ý»}± …² ì~ë ¶†¬û

1 …¶•. ‹ñ†‹±…üò€ …›±…ÿ ì~ë ‹† Æ±§ ¶†¬û °ôüú ðý†² ‹ú ²ì†ó ô ìñ†‹Ð

¶©• …Ö³…°ÿ ‹ú ì±…{� Þí}±ÿ ð·Œ• ‹ú ì~ë ‹† Æ±§ °ôüú ¬…°¬.

ìùî|{±üò ì·‰éú|…ÿ Þú ‹†ü~ ¬° …üò|›† ¬° ðË± â±Ö• „ó …¶• Þú ‹ú ¬èýê

�ý¡ý~âþ …ºß†ë ‹éõá|ø†ÿ ìõ›õ¬ ¬° Æ±§ °ôüú {†ü± Îíç_ …ìß†ó …üœ†¬

üà ºŒßú …›³…ÿ ì¥~ô¬ ‹±…ÿ ð†¤ýú °ôüú Þú ¬° Ö¿ê ì»}±á ‹† ¶†ü±

‹©¼|ø† …² è¥†Í {Ï~…¬ â±û|ø† ô …›³… üß·†ó ô øí©õ…ó ‹†ºñ~€ ô›õ¬

ð~…°¬. Îçôû ‹± „ó Ÿõó ø± ‹éõá ‹ú Æõ° ›~…â†ðú ºŒßú|‹ñ~ÿ ìþ|ºõ¬€

…ìß†ó Î~ï øí©õ…ðþ ‹ýò ºŒßú …›³…ÿ ‹ýò ‹éõá|ø† ðý³ ô›õ¬ ¬…°¬. ‹±…ÿ

°ÖÐ …üò ì»ßê€ …² …èãõ°ü}î …{¿†ë )eit(| …¶}×†¬û ìþ|ºõ¬. ‹~üò {±{ý�

Þú …‹}~… ¶Çõ¤þ Þú ‹† üà|¬üã± ¬° {í†¹ ‹õ¬û ô ðý³ …›³…ÿ ð†¶†²â†°

¬…°ð~€ ºñ†¶†üþ ô ¶�̧ üßþ …² „ðù† ‹ú Îñõ…ó ¶Ç¦ …¾éþ )retsam(| ô

¬üã±ÿ ¶Ç¦ Ö±Îþ )evals(| ¬° ðË± â±Ö}ú º~û ô ‹ýò „ðù† …èãõ°ü}î

…{¿†ë {Ï±üØ ìþ|ºõ¬. ¬° …üò …èãõ°ü}î Ö±Å ìþ|ºõ¬ Þú {í†ï ¬°›†–

„²…¬ÿ °ôÿ ¶Ç¦ Ö±Îþ ¬…°…ÿ øí†ó ìÛ~…°ÿ ‹†ºñ~ Þú ðÛÇú ì»†‹ú „ðù†

)…² è¥†Í ìõÚÏý• ÖÃ†üþ ô øñ~¶þ( ¬° °ô½ ¶Ç¦ …¾éþ ¬…°…¶•.  |

ì~ë °Ö}†° ìõ…¬

…² ì~ë Þ»·†ó ̈Çþ )‹† ì~ôë ü†ðä E| ô Â±ü� �õ„¶õó |( ‹±…ÿ ‹ý†ó

°Ö}†° …›³…ÿ {Ûõü•|Þññ~û )ðª|ø†ÿ ì¿±Öþ ô …èý†Ù Öõæ¬ÿ( ô ì~ë

ν

‹±°¶þ ðË±ÿ ô {œ±‹þ {¥éýê ›†�†ÿ {†ü± °…¬ü†ë 41RR56/581| ‹† Æ±§ °ôüú ‹ú Þíà °ô½ …›³…ÿ ì¥~ô¬ìý±¤íý~°Â† Ú±ü»þ€ ìœ}Œþ …‹Ç¥þ

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë ‹ý·}î€ ºí†°û 6€ ‹ƒùƒíƒò -…¶ƒ×ƒñƒ~ 6831 594

ºßê 5-ºŒßú …›³…ÿ ì¥~ô¬ ‹éõá|ø†ÿ °ôüú.

ºßê 6-ÚÇ†Ñ 01 ¬°›ú|…ÿ {†ü± øí±…û ‹† ‹éõá|ø†ÿ °ôüú.

ºßê 7-ºŒßú …›³…ÿ ì¥~ô¬ ¶ú ‹Ï~ÿ {†ü± 063 ¬°›ú|…ÿ øí±…û ‹†

Æ±§ °ôüú.

{Ï~…¬ …›³… {Ï~…¬ â±û ì~ë …›³…ÿ ì¥~ô¬

2501

18751

14068

978

17362

96778

¬ô ‹Ï~ÿ ì}Û†°ó ì¥õ°ÿ

¶ú ‹Ï~ÿ ‹~ôó Æ±§ °ôüú

¶ú ‹Ï~ÿ ‹† Æ±§ °ôüú

›~ôë 1-{Ï~…¬ â±û ô …›³… ¬° ì~ë|ø†ÿ …›³…ÿ ì¥~ô¬ …üœ†¬û º~û.
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‹±°¶þ ðË±ÿ ô {œ±‹þ {¥éýê ›†�†ÿ {†ü± °…¬ü†ë 41RR56/581| ‹† Æ±§ °ôüú ‹ú Þíà °ô½ …›³…ÿ ì¥~ô¬ ìý±¤íý~°Â† Ú±ü»þ€ ìœ}Œþ …‹Ç¥þ

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë ‹ý·}î€ ºí†°û 6€ ‹ƒùƒíƒò -…¶ƒ×ƒñƒ~ 6831 

…‹±Þ»·†ó ‹±…ÿ ‹ý†ó °Ö}†° {ñ¼ -Þ±ð¼ ìõ…¬ æ¶}ýßþ …¶}×†¬û º~.

ì~ë|ø†ÿ …‹±Þ»·†ó ì}Ï~¬ÿ {†Þñõó ‹±…ÿ ‹ý†ó °Ö}†° ìõ…¬ …æ¶}õì±ÿ

{±…Þî|ð†�̄ü± )ü† ‹ú ÎŒ†°– ‹ù}± {Û±üŒ†_ {±…Þî|ð†�̄ü±( …°…̂ú º~û Þú …² ì~ë

¶†¬û {à �†°…ì}±ÿ ð‰õøõÞþ º±ôÑ  {† ì~ë|ø†ÿ Ÿñ~ �†°…ì}±ÿ �ý¡ý~û

…¬…ìú ìþ|ü†‹ñ~. ìùî|{±üò ì·‰éú ¬° …ð}©†Ž …üò ì~ë|ø† …Æíýñ†ó …² ¬Ú•

Îíê „ðù† ¬° �õº¼ ¬…¬ó ‹ú ¤†è•|ø†ÿ ì©}éØ ‹†°â̄…°ÿ Þ»»þ€

‹±ºþ ô Ö»†°ÿ …¶•. ‹† {õ›ú ‹ú …üò Þú ¬° …üò �µôø¼€ {ñù† …² „²ìõó

Þ»¼ …¶}†ð~…°¬ 214 D MTSA| …¶}×†¬û º~€ ‹ñ†‹±…üò …² ì~ë „°ô¬…-

‹õü̧ )ecyoB-adurrA(|||]22[ ‹~üò ìñËõ° ‹ù±û â±Ö}ú º~. ¬°…üò ì~ë

ð»†ó ¬…¬û º~û …¶• Þú ¬…¬û|ø†ÿ ¤†¾ê …² üà „²ìõó Þ»»þ ¶†¬û {à

ì¥õ°ÿ …² ¬Ú• Þ†Öþ ‹±…ÿ ì~ë Þ±¬ó  ÚÇÏú|…ÿ æ¶}ýßþ ¬° ¤†è•|ø†ÿ

ì©}éØ {Óýý± ºßê ‹±̈õ°¬…° ø·}ñ~. ¬° …üò ì~ë ¶†̈}†° ìõèßõèþ

…æ¶}õì± ‹ú ºßê ²ðœý±ÿ ‹† °Ö}†° Òý±âõ¶þ )naissuaG-noN(| ¬°

ºŒßú ¬° ðË± â±Ö}ú ìþ|ºõð~. ¬° …üò ì~ë {†‹Ð Ÿã†èþ …ð±ÿ́ Þ±ð»þ

)ytisned ygrene niarts(| ‹ú ºßê ²ü± ‹ý†ó ìþ|ºõ¬:

Þú ¬° …üò ìÏ†¬èú W| Ÿã†èþ …ð±ÿ́ Þ±ð»þ€ 1I| …üñõ…°ü†ð• …ôë {†ð·õ°

Þ±ð¼€| ì~ôë ‹±ºþ …ôèýú ôÂ±ü�|Þ»ý~âþ Ú×ê º~û

)hcterts gnikcol(| …¶•. ìÛ~…° …̈ý± Þíý}þ …¶• Þú ¬° „ó ºý�

ðíõ¬…° {ñ¼ -Þ±ð¼ …Ö³…ü¼ Ú†‹ê ìç¤Ëú|…ÿ ìþ|ü†‹~. ‹±…ÿ ‹ú Þ†°âý±ÿ

…üò ì~ë ¬…¬û|ø†ÿ ¤†¾ê …² „²ìõó {ñ¼ -Þ±ð¼ ‹±…ÿ „ìý³û|ø†ÿ

ì©}éØ ‹† ‹±…²½ Òý±̈Çþ ìõ°¬ �±¬…²½ Ú±…° â±Ö}ú ô �†°…ì}±ø†ÿ|

ô‹ú ¬¶• „ì~û Þú ¬° ›~ôë 2 ‹ú øí±…û Â±…ü� Þ»·†ó …èý†Ù

ì¿±Öþ ¬° {†ü± ¬…¬û  º~û|…ð~.  |

º±…üÈ ì±²ÿ ô ‹†°â̄…°ÿ

{†ü± ìõ°¬ ‹¥™ Æþ ¬ô ì±¤éú ‹†°â̄…°ÿ º~. ‹~üò {±{ý� Þú ¬° ì±¤éú

…ôë ²ü± Ö»†° ‹†¬ ¬…̈éþ )isp|5/53(  aPM|542/0  Ú±…° â±Ö}ú ô ¶�̧ ‹†°

Îíõ¬ÿ …ü·}† )gk| 035(| N4915  ‹ú „ó ô…°¬ ô {¥éýê â±¬ü~. º±É ì±²ÿ

ìõ°¬ ðý†² ‹ú ð†¤ýú ÆõÚú )daeb({†ü± Þú ¬° {í†¹ ‹† °üñä Ú±…° ìþ|âý±¬€

…Îí†ë º~. ‹~üò {±{ý� Þú ¬° …‹}~… Ö±Å º~ {† Ö†¾éú �†ºñú {† �†ºñú

)leeh-ot-leeh(| ÆõÚú ‹ú ìÛ~…° mm|4/52 )|hcni1( ‹ú üà|¬üã± ð³¬üà ô

¶�̧ ¬° …üò ¤†è• ÷†‹• ô ‹ú ¬ðŒ†ë „ó ‹†°ø†ÿ â×}ú º~û )Ö»†° ‹†¬

¬…̈éþ ô ‹†° Îíõ¬ÿ …ü·}†( ‹ú „ó …Îí†ë â±¬¬.

ð}†ü� ô ‹¥™

¬ô ì~ë …›³…ÿ ì¥~ô¬ 1 ô 2 øí±…û ‹† ì~ë ìõ…¬ ¬° º±…üÈ ‹†°â̄…°ÿ

üß·†ó {¥éýê º~ð~. ‹ú ìñËõ°…°²ü†‹þ ì~ë|ø†ÿ …›³…ÿ ì¥~ô¬ {õ¶Ïú

¬…¬û º~û ¬° …üò Þ†°€ ¬…¬û|ø†ÿ ¤†¾ê …² ºŒýú|¶†²ÿ ‹† ìÛ†¬ü±

…ð~…²û|âý±ÿ º~û {œ±‹þ ìÛ†ü·ú º~ð~. „²ìõó|ø†ÿ {œ±‹þ ðý³ ¬° ¬ô

ì±¤éú ‹†°â̄…°ÿ ²ü± Ö»†° ‹†¬ ¬…̈éþ ô ‹†° Îíõ¬ÿ …ü·}† …ðœ†ï º~ð~.

)ì»†‹ú ‹† „ó Ÿú Þú ¬° ºŒýú|¶†²ÿ …ðœ†ï º~(. ‹~üò {±{ý� Þú ¬° ì±¤éú

…ôë {†ü± {† Ö»†° ¬…̈éþ …² �ý¼ {Ïýýò º~û ‹†¬ ²¬û ô ¶�̧ …‹Ï†¬ …¾éþ „ó

º†ìê ÚÇ± ̈†°›þ ô �ùñ†ÿ ‹ý»ýñú ìÛÇÐ …ð~…²û|âý±ÿ º~. ¬° ì±¤éú ¬ôï
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1/4

46/3

49/2

97/2

29/2

4/9652

8/3

28/1

75/1

1/2

78/1

28/1

53/5

51/1

°ôüú 

¬üõ…°û ›†ðŒþ

�~

‹é• ô æüú ðù†üþ

æüú

�±Þññ~û ÆõÚú

æüú ¬…̈éþ

›~ôë 2-�†°…ì}±ø†ÿ ì~ë „°ô¬… -‹õü̧ ô Â±…̂� Þ»·†ó ‹±…ÿ …›³…ÿ

æ¶}ýßþ ô {Ûõü}þ.

…‹Ï†¬ {†ü± ‹†¬ º~û

ì¥ê â³…°½ì¥†¶Œú º~û ‹†

ì~ë 2

ì¥†¶Œú º~û ‹†

ì~ë 1

ìÛ†¬ü±

{œ±‹þ

291

5/595

291

595

4/981

5/695

�ùñ†ÿ ‹ý»ýñú ìÛÇÐ {†ü±

ÚÇ± ̈†°›þ

›~ôë 3-ìÛ†ü·ú ‹ýò ìÛ†¬ü± …ð~…²û|âý±ÿ º~û ô ì¥†¶Œú º~û ¤†è• ‹†¬

º~û {†ü± ‹† ¬ô ì~ë. 



{†ü± ¬° ¬¶}ã†û �çðœ± Ú±…° â±Ö• ô ‹† ¾×¥ú|…ÿ ¾é� {í†¹ ¬…¬û º~.

‹±…ÿ {Ïýýò …÷± {í†¹ {†ü± ‹† ¾×¥ú ì³‹õ° …² Þ†Ò̄ Þ�þ ¤·†¹ ‹ú Ö»†°

…¶}×†¬û º~. ‹† …Îí†ë ðý±ô ‹ú {†ü± ¬° ìÛ†‹ê ¾×¥ú ¾é� ü†¬ º~û€ ìÛ†¬ü±

ðý±ô ô {Óýý± ìß†ó Îíõ¬ÿ {†ü± ÷Œ• â±¬ü~. �̧ …² …{í†ï „²ìõó€ Þ†Ò̄

Þ�þ …² ì¥ê {í†¹ ̈†°ž ô ì·†¤• ›†�† …² °ôÿ ºßê ðÛ¼ ‹·}ú º~û

ìÏýò º~. ¬° ›~ôë 3 ð}†ü� ì±¤éú ‹†°â̄…°ÿ ²ü± Ö»†° ‹†¬ ¬…̈éþ ‹±…ÿ

ì~ë|ø†ÿ ì³‹õ° øí±…û ‹† ìÛ†¬ü± …ð~…²û|âý±ÿ º~û {œ±‹þ ð»†ó ¬…¬û º~û

…¶•. ìÛ†ü·ú ‹ýò ð}†ü� {œ±‹þ ô �ý¼|‹ýñþ º~û ¤ß†ü• …² ¬Ú• ø± ¬ô

ì~ë ¬…°¬.  …Ö³ôó ‹± „ó€ …̈}çÙ ð†Ÿý³ ‹ýò ¬ô ìÛ~…° �ý¼|‹ýñþ º~û ‹†

ì~ë|ø†ÿ 1 ô2 ðý³ ìŒýò „ó …¶• Þú ¬° ðË± â±Ö}ò …÷± Æ±§ °ôüú ¬°

ì~ë|¶†²ÿ …÷± Ÿñ~…ðþ °ôÿ ð}†ü� �ý¼|‹ýñþ º~û ð~…°¬. ð}†ü� {¥éýê

{ñ¼ ²ü± Ö»†° ‹†¬ ¬…̈éþ Îí~{†_ ‹±…ÿ ¤ê ì·‰éú …ð~…²û|ü†‹þ {†ü± )gnizis(|

‹ú Þ†° ‹±¬û ìþ|ºõ¬.  |

ðíõ¬…° ‹†° -{Óýý± ìß†ó ‹±…ÿ {†ü± ìõ°¬ ðË± ¬° ºßê 8 ð»†ó ¬…¬û º~û

…¶•. ì~ë {†ü± ‹† Æ±§ °ôüú ¬ô ì±{Œú ìõ°¬ {¥éýê Ú±…° â±Ö•. ¬° {¥éýê

…ôë Ö±Å º~ Þú øý¢ …¾Çß†Þþ ‹ýò {†ü± ‹† ¶Ç¦ {í†¹ ô›õ¬ ð~…°¬. ¬°

¤†èþ Þú ¬° {¥éýê ¬ôï Â±ü� …¾Çß†Þþ ìÏ†¬ë 7/0 ìÇ†‹Ü Ú†ðõó

…¾Çß†á Þõèò ¬° ðË± â±Ö}ú º~. ºý� …ôèýú ðíõ¬…° ‹†° -{Óýý± ìß†ó ‹ú

Îñõ…ó ¶×}þ Îíõ¬ÿ ̈õ…ð~û º~û Þú ìÏý†°ÿ …² °…¤}þ ô ð±ìþ {†ü± ¬°

¤±Þ• …¶•. ø± Ú~° …üò Þíý• Þí}± ‹†º~€ ¬° „ó ¾õ°– {†ü± øñã†ï

¤±Þ• °…¤}þ ‹ý»}±ÿ °… ‹±…ÿ ¶±ð»ýò Ö±…øî Þ±¬û ô …² …ð}Û†ë

ð†øíõ…°ÿ|ø† ô …°{Ï†º†– ›†¬û ìþ|Þ†ø~. …² ¶õÿ ¬üã± Þ†ø¼ ¶×}þ

Îíõ¬ÿ ìõ›� {Óýý± ºßê ‹ý»}±  {†ü± º~û ô ‹†Î™ …Ö³…ü¼ ìÛ†ôì•

Òé}»þ )ecnatsiser gnillor(| ìþ|ºõ¬. ‹ñ†‹±…üò€ …üò Þíý• ‹†ü~ ‹±…ÿ ø±

{†ü± ‹ùýñú ºõ¬. …Ö³ôó ‹± …üò€ ¬ô ðß}ú ìùî …² …üò ðíõ¬…° ‹ú ¬¶• ìþ„ü~.

…ôë „ó Þú øí†ó|Æõ° Þú …ð}Ë†° ìþ|°ô¬€ {×†ô– Ÿñ~…ó ì¥·õ¶þ ‹ýò

°Ö}†° ‹†° -{Óýý± ìß†ó ¶ú {¥éýê â×}ú º~û ì»†ø~û ðíþ|ºõ¬. ¬èýê Îí~û

„ó …¶• Þú …üò °Ö}†° ‹ý»}± {†‹Ð ºßê øñ~¶þ {†ü± ô Ö»†° ‹†¬ ¬…̈éþ
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