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@ôäaìóØŽì‹Ð@ õ‹Žïàb÷@ æî‡äóš@ ói@ óäaìòŠaŠ@ ìó÷@ ónîíŽïq@ çbØóØŽì‹Ð@ ômóàýó@ ôä†‹Ø@ õŠb ŽîŠbq
@oŽî‹Ùi@çb“ïä@oò†@óØòìòŠaŠ@ônaŠòìbä@ôÝŽïè@ì@æŽî‹Ùi@ónaŠb÷@ òìòŠò†ò‡îŠbî}Air route 

Centra lineN{@@
æî‹Ð@ @ ômóÜìò†íŽïä@ ôäaˆb÷ ICAOm@ ôØóîbáåŽîŠ@ ‡äóš@@Žíi@ òìì†‹Ø@ çb“ïä@ oò†@ ômójîb

@õ‹Žî†ìbš@ì@´ƒÙŽîŠ@Žíi@oŽî‹åŽïéiŠbØói@ónîíŽïq@óØ@õóäbïäaìóØŽì‹Ð@ò‹Žïàb÷@ìó÷@õŠŽíu@ôä†‹ØŠbî†
@ õŠŽíu@ •óäa‹Žïàb÷@ ìó÷@ ì@ óäaìòŠaŠ@ ìó÷@ ôä†‹Ø}VOR@ {@ õ‹Žïàb÷@ ôä‡äbÙÜóiDME@@ @

}VOR / DME / N@{oŽî‹Øò†@†òŒìbäN@@
VOR@ Z@@ ãó÷@ ôàóvåŽïq@ ô’óióÜ@ói@ ì@ óïîŽíî†aŠ@ ôäŽìÙÜó÷@ ôÙŽî‹Žïàb÷@ óØ@ a‹Ø@ ‘bi@ a†óbi

@ôäbØónaŠb÷}SVP°@{@óäb“‚óq@ìóÜ@ÚŽïØóî@õónaŠb÷@ŠóóÜ@çbØòìòŠaŠ@ì@pbØò†@”‚óq@Žßbå
oŽî‹äò†a†N@@

óäí¹Z@@
@ õónaŠb÷@ ŠóóÜ@ ÛíØŠóØ@ ì@ ôäbáŽïÝ@ çaíŽïä@ õìòŠaŠ@ õónaŠb÷}RUY°@ {@õìŠó@ ômýóèˆŽìŠ

ôïmbå íà@ô“‚óq@ŠóóÜ@òìa‹ØŽïu@VORômóÜìò†íŽïä@ôäbáŽïÝ@õóäb‚óØŽì‹Ð@õN@@
DME/N@Z@õòìa‹ÙmŠíØDistance Measurement Equipment @ôä†‹ØŠbàˆó÷@õ‹Žïàb÷@ómaì@

@ @ônïq@òì@òìóäb‚óØŽì‹Ð@çóîýóÜ@çbØòŠìì†@òìbàN@ôäbØòŠŽíu@óÜ@óÙŽïØóî@õóäb“ïä@DME@Žíi@óØ@
Žî‹åŽïèò†ŠbØói@ çbØòŠìì†@ òìbà@ õòìbà@ bm@ oQPP@ ôîbîŠò†@ Þïà@@ }ôäbØòŠŽíu  DME @ô’óióÜ
a‹Ø@‘bi@a†óbi@ãó÷@ôàóvåŽïqN@{@@

@çbØóïäbb÷@ òìòŠaŠ@ ôä†‹ØónaŠb÷@ Žíi@ æŽî‹äò†a†@ óØ@ õóäa‹Žïàb÷@ ìó÷@ μŽïÝi@ ónîíŽïq@ a†òŠaíi@ ãóÜ
@ ça†ý@fi@ çóÙiŠbØ@ôÙŽïq@ íÙŽîŠói@ çbnòì@fiì@ôàaìò†Šóiói@ óØ@ æi@ ÚŽî‹Žïàb÷@oŽïiò†@õŠíØ@ ãóØ@ ì



 

 ١١

@ói@óäa‹Žïàb÷@ìó÷@oŽïiò†@ì@pbØbä@ŽßíjÔ@ÛóîóÜóè@ïè@a‡äbb÷@óÜ@óïmóàýó@ôÙŽïmóibi@óàó÷@óÙäíš
çaìòŠ@ ì@oaŠ@ôîbáåŽîŠ@ óØ@ æi@ ÚŽîŠŽíu}ÖïÔ†@{@ì@õŒŠói@ ì@ æŽîí’@ôåïäaŒ@ Žíi@ çaìóØŽì‹Ð@ ói@pa‡i

a‡äbb÷@óÜ@óØóØŽì‹Ð@õónaŠb÷N@@
@ õónŽîì@ ìì†@ çaíŽïä@ õòìbàVOR@ õ‹Žïàb÷@ ìì†@ çaíŽïä@ óÜ@ ôäbb÷@ ôÙŽîìòŠaŠ@ õ‰ŽîŠ†@ çbî@ 

VOR@ a†@ Z@ õ‹Žïàb÷@ ìì†@ çaíŽïä@ óÜ@ óØ@ òìbà@ æî‹mŠìì†VOR @õ‡äòíîóq@õónŽîì@ ìì†@ çbî@ a†@
@oŽî‹åia†@@óØ@a‡ä†‹Ø}QPPÞïà{@ói@Úîä@ómaì@óî@ôîbîŠò†@@õQXU@âØ}@òìòŠaí‚@õó“‚óä@õ‹îó

óÙiN{@@
@@
@ @

ì@ ÚÜóØ@ Žíi@ ôØòŠó@ õbàóåi@ŠóÜòŠóÜ@ óÜ@ çaìóØŽì‹Ð@ óØ@ óîòìó÷@ çbØóïäaìóØŽì‹Ð@ ò‹Žïàb÷@ óÜ@ æm‹ Šò
}Frequency@{@çb“ïånò†@Žíi@oŽî‹Ùi@ôäìŠ@ìbšŠói@oŽïäaímò†@òìò‹Žïàb÷@ìó÷@õìbä@ì@óbåŽïq@ì

@õónaŠb÷@ôä†‹Ø@õŠb ŽîŠbq@ì@a†óØòìòŠaŠ@ônaŠòìbä@ôÝŽïè@ôäbïà@óÜ@LóØóØŽì‹Ð@õónaŠb÷@ôä†‹Ø
ØóØŽì‹Ð@ õóïîŽíb÷@ òŠóiììŠ@ ìóÜ@ ça†óäýóÜ@ òì@ ó}óïÕÐýa@ óyb¾a@ {@çb“ïånò†@ óØòìòŠaŠ@ Žíi@ óØ

@@çbØòìa‹Ø@ õŠb ŽîŠbq@ óšìbä@ oŽî‹mìò†@ çbïŽïq@ •óäaŠóiììŠ@ ìó÷@ Lçìa‹Ø@ @
}Protected AirspaceN{@@

VOR
2

VOR
1

270°90°

100   nmi = 185 km . 

@@ôäbåŽïèŠbØói@ói@ôäbb÷@õìòŠaŠ@ôäbäa†@Žíi@çbØóî@ôØòŠó@bàóåiVORZ@@
äb“ŽïØ@ó“‚óäóiôäaìóØŽì‹Ð@õ‹Žïàb÷@óÜ@æm‹ Šòì@ÚÜóØ@õbàóåi@ŠóóÜ@ôäbb÷@ôØóîóŽđîŠ@ô VOR@

@óØ@oŽîiìbš@ŠóióÜ@òìó÷@oŽïiò†YUE@ìbä@óÜ@oŽïäaíni@ì@oŽî‹Ùi@Šó Žíà@óØóØŽì‹Ð@Žíi@æî‹Ð@ômbØ@õ
ŠaŠ@ ìó÷@ õónaŠb÷@ ì@ ó“‚óä@ oŽïiò†@ ómaì@ ômóàýó@ ói@ òìónŽïåŽï·@ a†óïäbb÷@ òìòŠaŠ@ ìó÷@òìò

@•óàó÷@ ì@ æšóäŠò†@ ôŽïÜ@ ì@ æåŽïåŽïéi@ õŠbØói@ æäaíni@ ó“ŽïØ@ fi@ çbØóØŽì‹Ð@ óØ@oŽî‹“ŽïÙi@ ÚŽîŠŽíuói
æŽî‹Øò†@òìòŠaí‚@õóäýb‚@ãó÷@ôä†‹ØìbšòŠóiZ@@



 

 ١٢

Q@ N@ çbî@oŽïiaŠ†@ âîbm@ aì@ óäa‹Žïàb÷@ ìó÷}Calibration@ {@ óÜ@ ç†‹ØóÜóè@ õò‰ŽîŠ@ óØ@oŽïia‹Ø@U@°@
oŽïšóäŠò†N@@

R@ N@ ãóuŠó@oŽïiò†@ói@oîíŽïq@ ì@oŽïiìa‹äaŒ@ôäbb÷ói@õŠíØ@ ì@ ãóØ@fi@ óØòìòŠaŠ@ Šó@õŠbïäaŒ
@oŽïiò†@ ‹m@ ôØóîbmaìói@ çbØóîŠbïäaŒ@ ôä†‹Øìaìóm@ Žíi@ pbØóä@ ‹m@ ôØóîòìbšŠó@ ïè@ Žíi@ òìóäaŠó 
@ìbä@ì@õŽí‚@õŒŠói@ì@æŽîí’@çìa‹íä@óØó“‚óä@ŠóóÜ@óØ@õóäbîŠbïäaŒ@ìó÷@õòìóåŽîí‚ói@çaìóØŽì‹Ð

@õàòŠ@ì@oŽîìóÙi@oò†@ôäbb÷ói@óØóäb‚óØŽì‹Ð@õŠìì†@ì@òìbà@ì@ónaŠb÷@ì@óØòìòŠaŠ@ì@óØò‹Žïàb÷
@oŽî‹Øbä@ ì@ a‡ïäaìóØŽì‹Ð@ óÜ@ óä‹ @ ŠŽìŒ@ pbØ@ óÙäíš@ ‹m@ @ ôØóîòìbšŠó@ ïè@ Žíi@ òìóäaŠó @ fi

pbòŠbØ@ôäa†ììŠ@ô‹móà@ŠóióÜ@oŽî‹Ùi@õŠbïäaŒ@õòìóä†‹ØŽíØ@ôäaìŠòìbšN@@
S@Nbä@óÜ@ónîíŽïq@òìóäbîŽíèói@oŽïäaíni@çaìóØŽì‹Ð@óØ@oŽïia‡Žïm@õaì@ôäaìóØŽì‹Ð@õ‹Žïàb÷@a‡’óØóØŽì‹Ð@ì

@õŒa‹àb÷@ oŽïiò†@ bmaìói@ çbØóîŠbïäaŒ@ ôä‡äbîó @ Žíi@ pbÙi@ õ‡äòíîóq@ a‡î‹Žî†ìbš@ ôäbØóÙåi@ Žßó óÜ
@ ÚŽïqíÙŽîŠ@ ôä†‹ØónaŠb÷@ õ‡äòíîóq}Precision@ @ {Žíi@ oŽïióè@ a†óØóØŽì‹Ð@ õóåïibØ@ ìbäóÜ@ìó÷@

ónóióàN@@
T@ N@ôä‡äbäóÜóè@ônóióà@Žíi@æåŽïèò†ŠbØói@óØòìòŠaŠ@óØ@õóäbäaìóØŽì‹Ð@ìó÷@ Žßó óÜ@oŽî‹Ùi@‰ŽîìaŠ

@ôäbåŽïè@ oò†ói@ Žíi@ òìóî@ ôäaìóØŽì‹Ð@ ôäóîý@ ì@ ç†‹ØónóuŠói@ ì@ ç‡äb−í @ çóîýóÜ@ @ óØòìòŠaŠ
ôäaìóØŽì‹Ð@ômóàýó@ônb÷@æî’biN@@

U@N÷@õìòŠaŠ@õ‰ŽîŠ†@ôäóîý@ì@óØòìòŠaŠ@ôäbq@ôåïäaŒ@ônóióà@Žíi@oŽîiìbš@ŠóióÜ@oŽïiò†@ôäbb
@õŠíib÷}oŽîìò†@ãóØ@ôäóàómí@pŠíØ@õìòŠaŠN{@@

V@N@Žßó óÜ@æî‹iØóî@çbî@òìóä†‹Ø@Žïq@ôàb−ó÷@óÜ@ónîíŽïq@óØ@õòŠóiìŠ@ìó÷@ôä†‹Ø@çb“ïä@oò†
a†‹m@ôäbØòìòŠaŠN@@

W@ NŽîìòŠaŠ@ ôäìíi@ ôä†‹ØìbšòŠ@òìóäíibïš@ çbî@ ‹m@ ôÙŽîìòŠaŠ@ Žßó óÜ@ æî‹iØóî@ çbî@ kîŠóm@ ôÙ
óØòìòŠaŠóÜN@@

X@N@õ‡äòíîóq@ì@òìa‹Ø@Ša†Šíå@çbî@æî‹Ð@Žíi@òìa‹ØóÌò†óÔ@çbïäbb÷@óØ@õóäbšìbä@ìó÷@óä‹ ŠŽìŒ
@ìó÷@ôäbb÷@óÙäíš@oŽîiìbš@ŠóióÜ@õŒbiŠó@õóšìbä@çbî@óîóè@òìóî@ôäbán“ïä@ô“îbb÷@ói

@óäbšìbäòìòŠaŠ@ìó÷@õŒŠói@æîàä@ôä†‹Ø@çb“ïä@oò†@ì@óØòìòŠaŠ@õónaŠb÷@Šó@óäóØò†ŠbØN 
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@@
ôäbb÷@õìòŠaŠ@ôäbäìbäZ@@

@òì@ óîóè@ çbîìbä@ ì@ ónaŠb÷@ çbmóÜìò†@ ìŠb’@ çaíŽïä@ ôäbØbŽîŠb’@ ì@ bŽîŠ@ õìòŒ@ ŠóóÜ@ çŽíš@ íØòì
Žï’@ çbàóèói@ oŽî‹äò†a†@ Žíi@ çbï“ïmóÜìò†@ ñòŠbàˆ@ bèòìŠóè@ì@ ìbä@ ìàòŠ@ çbØóïäbb÷@ õìòŠaŠ@ òí

oŽî‹äò†a†@Žíi@çbîòŠbàˆN@@



 

 ١٤

@ ômóÜìò†íŽïä@ ôäbnŠb’@ ôåî‹Ð@ ôäaˆb÷ICAO@çb“ïä@ oò†@ ôÙŽïnïq@ ÚŽîìòŠaŠ@ òŠŽíu@ Šóè@ Žíi@
ŠaŠóÜ@ õòìóä†‹Øbïu@ ì@ ç†‹Ø@ çb“ïånò†@ ônóióàói@ òìì†‹Ø@óÜ@ ÚŽîìòŠaŠ@ Šóè@ õìbä@ ‹m@ ôäbØòìò

@ôØóîòŠbàˆ@ì@ÚŽïnïq}R@çbî@S@{òìímbè@ÚŽïq@óäb‚N@@
@ôäbØónïq@ çbØóïmóÜìò†íŽïä@õìòŠaŠ@ ŽíiA , B , G . R@óäí¹@ Žíi@ çbØòìòŠaŠ@ôäbäìbä@ Žíi@ òìa‹äa†@

@ ói@ ìbÐ@ óÜ@ çìíšŠò†@ bm@ ôqŽíÝ@ óÜ@ ×a‹ŽïÈ@ ôäìíjÝ‚a†@ ôÜb‚@ óÜ@ ômóÜìò†íŽïä@ õìòŠaŠ@õìbä
RWXTòìa‹äìbäN@@

@ôäbØónïq@çbØóïØòŠó@õŽí‚ìbä@õìòŠaŠ@ŽíiL , M , N , P@çaíŽïä@õìòŠaŠ@õìbä@óäí¹@Žíi@òìa‹äa†@
@aŠóàb@ì@óïäbióy@õónŽîìLQRVòN@@

@ çbØóïØòìý@ óïîŽí‚bä@õìòŠaŠ@ Žíi}Ë‹Ð@{@ôäbØónïq@ çbØóîH , J , V , W@Žíi@ bèòìŠóè@ òìa‹äa†@
Üóè@õóØŽì‹Ð@õìòŠaŠ@ônïq@ŠónqŽíÙïKòìa‹äa†@N@@

@ óÜ@ ôäbb÷@ õìòŠaŠ@ ôäbqQP@ bm@ ôîbîŠò†@ ôÝïàRU@ôîbáåŽîŠ@ çbØóäaìóØŽì‹Ð@ ì@ óî@ ôîbîŠò†@ ôÝïà@
ç‹Ñi@çbØòìòŠaŠ@ônaŠòìbä@ôÝŽïè@ŠóóÜ@ó“ïàóè@óØ@æŽî‹Øò†N@@

@ôîaŒŠóióÜ@a‡Ôa‹ŽïÈ@óÜ@çbØóïmóÜìò†íŽïä@õìòŠaŠ}QUPPP@{ìó÷@@pbØò†@fq@oò†@òìóîfq@óî@õŒŠói@
@óiLower limits@@@ì@oŽî‹iò†ìbä@çbØòìòŠaŠ@õ@Upper  limit@çbîaŒòŠb’@Ûòì@ãýói@óïäŽíi@çbî@@

@fäóîò†@çbØóØŽì‹Ð@óØ@Žßb‚@æî‹mŒŠói@μÜò†@a‡ïäaìóØŽì‹Ð@óÜ}UWPPP@bm@VPPPP@{@”îìó÷@óîfq
óîŒŠói@ìóÜ@óÙäíš@òìóîóØŽì‹Ð@ìó÷@ô’ìòŠ@ì@ôîóáØŽím@õŠŽíu@ói@ò‡äóibq@ì@ŽínóqóÜbq@õŠónØbÐ@òì

@õìòŒ@ôäb“ŽïØaŠ}óïiˆb§a@{òìóîbØ@ónŽî†@”ŽïØ@ìN@@
@õó’óiŠóè@ì@oŽî‹Øò†@•óia†@”îŒŠói@ônb÷@ŠóóÜ@çbØòìòŠaŠ@ a‡äbØóÍÜbiòŠóÔ@òìòŠaŠóÜ@Šbu@ŠŽìŒ

@óÜ@óäí¹@Žíi@oŽî‹Øò†@õ‹Žî†ìbš@òìóÙŽîŠónÙŽï@çóîýóÜQUPPP@bm@SPPPP@õ‹Žî†ìbš@ÚŽîŠónÙŽï@fq@
†@ìŠóóÜ@oŽî‹Øò†@çb“ïä@oò†@óØŽì‹Ð@ÛóîòŠbàˆ@ Žíi@ ì@pbØò}SPPP@{@‹m@ôÙŽîŠónÙŽï@òìóîfq

oŽî‹åŽïèò†ŠbØói@óØŽì‹Ð@‹m@ôØóîòŠbàˆ@Žíi@ì@pbØò†@õ‹Žî†ìbšN 
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@@
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@òìòŠaŠ@õòìóä†‹Øìþi@ ì@çb“ŽïØó“‚óä@ ì@ç†‹Ø@oìŠ†@ óÜ@ òŠbï‹qŠói@ ì@ ŠŽírq@ óØ@õó’ói@ ìó÷
@ @ @ @ óÜ@ çbØóïäbb÷}@ @ @ @ @ @ @ @çaÜa@ óÝ@{@oŽî‹mìò†@õfqAeronautical Information 
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oä‹i@ôàb‚@ôä‡äbäóÜóè@ ~óîóè@”ïä‹ @õ‹m@ôä‡äbäóÜóè@ÛòìŠóè@ Nõóiì†@Ûòì@ ~@ì@ïibm
Úïqü÷@õómóió@NŽîŠói@üi@oŽïåŽïèò†@ŠbØói@‡äòìbä@ãbà@ôÙŽï‚‹ä@ a†bÙî‹àó÷@óÜ@òŒì@õŠbïäaŒ@ôä†‹iòí

bÙî‹àó÷@üi@ìímbè@ômìóä@ôäbØòŠüu@ìíàóè@II@ôäbéïu@ômìóä@ô‚‹ä@ÛòìNHH 

 
@ôÜb@óÜ@pìóä@ô‚‹ä@õón“‚QXVQ@ôÜb@bm@òì@RPPW@@

@@
ói@ ÚŽïÝïàŠói@ üi@ óåïÔónaŠ@ ô‚‹ä@ ì@ pìóä@ ôäbäa‡‚‹ä@ ói@ oŽïnóè@ Úïqü÷@ oŽïšò‡Žïq@ õóÙîä@R@

ôÙî‹àó÷@õŠýû†@Na‡naŠòìbä@ômýóèˆûŠ@óÜ@pìóä@ÞïàŠói@Ûóî@ôäbåŽïèŠò†@@ô‚‹ä@ói@òŠójàaŠói@óØ@N
pìóä@ÚŽïÝïàŠói@üi@oŽî‹äò†a†@óØ@õóäb‚‹ä@ãó÷~@ôäbØóÈò†ìónà@ôånƒ“Žïq@ì@ç‡äóÙÜóè@õìí›Žïm

óîa†bïm@ômìóäN@ ónîíŽïq@ óØ@ óÙŽîŠbØüè@ ãóèŠói@õìí›Žïm@•óàó÷@õaŠòŠóoŽîi@ ìbšŠói@ óÜN@Ûóä
ìýóÙŽïm@ôÙŽïÝïàŠói@ôàóèŠói@õbàóåi@ŠóóÜN@ôånƒ“Žïq@õüè@òíi@Úïqü÷@ôàóèŠói@õòìóä†‹ÙàóØ

ŠíØbi@ õbîŠò†@ Ûòì@ ìíiäa‹ @ çbîìí›Žïm@ óØ@ çbåŽïéàóèŠói@ ôäbØóšìbä@ óÜ@ ãóèŠói@ N@õòìó÷@ ”Žïq
oŽïi@ôîbmüØ@a‡naŠòìbä@ômýóèˆûŠ@óÜ@õìaÜóè@ô ò†óîNŽïu@òì@çòìb‚@Úïqü÷@óØ@óïä@çbàí @õó

óîòŠìó @ôÙŽîŽïèN@@

http://upload.wikimedia.org/wikipedia/commons/8/87/Oil_Prices_1861_2007.svg�


 

 ٢٧

òŠûŒ@ õìí›Žïm@ ì@ óäa‹ @ ŠûŒ@ a†òŠaíi@ ìóÜ@ çbåŽïèŠóiòì@ üi@ ôn“ @ ôØóîòíŽï’ói@ μäaì‹Žïmói@ N@õüèói
@õòìóäíjàóØ@ õüè@ òíi@ a†ìì†ŠìíiaŠ@ õò†ó@ ôäbØò†òìóä@ õbmòŠó@ óÜ@ çbåŽïéàóèŠói@ õòìóäíjàóØ

aíi@ óÜ@ a‹Øò‡Žïq@ ô“ï÷@ óØ@ @ çbåŽïèŠóiòìa‡mìóä@ ôäbåŽïéàóèŠói@ õŠN@ŽôØŽïØ@ õüè@ òíi@ •óàó÷
@ôäýb@çaíŽïä@õòìbàóÜ@a‡äbØó‚‹ä@õòìóäíiŒŠóióÜRPPS@ì@RPPUa†N@õbäaím@óØ@ôäaínîóä@ÚŽïqü÷@ì

pbÙi@çbØó‚‹ä@óÜ@õŠb ŽîŠbq@ì@pbÙi@çaìa‹Ð@ôn“ @ôàóèŠóiN@@
@@

 @õüîbà@ôäbàóÜ@æîäói@ôäbØó‚‹äRPPX@ôäóàómìí@õóŽîì@óÜ@a†
Šò†óÜbïäŠüÑïÜbØ@óÜ@‡ÝïÑ‹Ùîbi@õòìò 

 
a‡äbéïu@óÜ@õŠíib÷@ô‚û†ìŠbi@Šó@ónŽïnóiò†@o“q@õ‡äímói@pìóä@ŠóóÜ@õŠbØaìa†N@•óàó÷@óØ

pìóä@ôäbØó‚‹ä@ôä†‹ÙîŠbî†@óÜ@óïîóåï›åi@ôÙŽîŠbØüèN@õa‹ÙŽïm@ôàóØ@‘båîŠíib÷@ôäaìbïq@óÜ@Žõ‡äóè
@ ôäbØó‚‹ä@ ôä†‹Ø†bîŒ@ üi@ òìóä‹Žï ò†@ ôäbéïu@ ôä†‹Øó’ó pìóäN@óØ@ óîòìó÷@ õbäbà@ •óàó÷

ìa‹ÙîŠbî†@ ôØóîbŽîŠ@ ói@ óïä@ Žïu@ ôäbéïu@ õó’ó @ ì@ pìóä@ ô‚‹ä@ çaíŽïä@ õ‡äòíîóqN@õaŠòŠó
@ì@ òímìóØaì†@ôØóîò†Šbî†@ óØ@õòìói@oŽî‹bäbä@ çaŠbu@ ŠûŒ@pìóä@ô‚‹ä@õòìóäíiŒŠói@ óØ@õòìó÷

a†óØòŠí@ôîbmüØ@óÜ@pa†ò†ììŠN@@
@@

@@

http://ar.wikipedia.org/wiki/%D9%85%D9%84%D9%81:May2008gasolineCA.jpg�


 

 ٢٨

@õüîbà@ôäbà@óÜ@æîäói@ô‚‹äRPPXa†@@
‡ÝïÑ‹Ùîbi@ôäóàómìí@ôØóîóŽîì@óÜ@~bÙî‹àó÷@óÜ@bïäŠüÑïÜbØ@@

@@
@ ôÜb@ õŠóîbäóî@ ôäbàóÜQYYYôàä@ ôÜb‚@ ón“îó @ pìóä@ ô‚‹ä@ a†N@ôàóèŠói@ ôä†‹Ø†bîŒ@ õaì†

ìóØ@ bïb÷@õóØóîŠíib÷@ ó“ŽïØ@ôäa†ììŠ@ômbØ@ çbàóèóÜ@ ×a‹ŽïÈ@ãóØ@pìóä@ ŠóóÜ@õŠbØaìa†@ †‹Ø@õa
òìónŽïjiN†‹Ø@õ†bîŒ@òŠìó @ôØóîòíŽï’@ói@pìóä@ô‚‹ä@õòìó÷@õaì†@N@ói@•ò‡äòìó÷@ìì†@òíi@póäbäóm

@ ôÜb@õüä@ ôäbà@ ôåmbèRPPPN@ôÜb@ôîbmüØ@ óÜ@ æîŒóia†@ ói@ òìò†‹Ø@ônò†@ ‹maì†RPPQ@ì@ a†
@pbéŽïÜ@õaì@bmóè@Šü óä@ôØóïîa‹ÙŽïm@ói@†‹Ø@õ†bîŒ@‹maì†@óÜ@ÞïàŠói@Ûóî@ô‚‹äTP@òíi@òìòŠýû†@UP@

@ôäbà@ôåmbè@ói@Šýû†Y@ôÜb@õRPPT@N@ôäbàóÜ@Ûí@õìb‚@ômìóä@ô‚‹äQQ@ôÜb@õRPPT@óÜ@a†
@ ón“îó @ ì@ ‡äaŠórŽïm@ôØŠüïïä@õóŠüi@ôäbØóä‡äþàó‚USŠýû†@N@ôäbàóÜ@ ìQRORPPT@ òíi@ a†UU@

Šýû†@ Níi@ ì@ †‹ÙŽïrïnò†@ çbØó‚‹ä@ôŽïØŽïØ@ ‹maì†@ì@ æîäói@ ŠóóÜ@õŠbØaìa†@ôä†‹Ø†bîŒ@õüè@ ò
@ÚŽîŠ@ôØóîòíŽï’@ói@çóÙiŠbØ@æäaímbä@çbØó ìýbq@óØ@õòìóÜ@ôÜ†ìì†@ôäìíi@oìŠ†@õüè@òíi@ì@Žßî†

ÚŽïq@ ì@ N@ ôäbà@ õbmòŠóbm@ @ ìíi@ ãaìò†Šói@ óîóÙ›ŽîŠ@ ãó÷XORPPU@ ~@õaì@ ÛŠüïïä@ õóŠüi@ ŽômbØ
@óÜ@ìb‚@ômìóä@ôäbØó‚‹ä@õò‡åîb÷@óØ@ìíšüiVU@ŠóóÜ@õŠbØaìa†@óØ@a‡ÙŽïmbØ@óÜ@pbØò†@ŠórŽïm@Šýû†@

çbØó‚‹ä@ óäa‡ŽîíŽïi@ oŽïåŽï·Šóè@ æîäói@ N@ói@ òìóä†‹Ùïäb ŠŒbi@ ói@ oŽïnò‡Üóè@ ÛŠüïïä@ õóŠüi
òìòìb‚@ ômìóä@ IIóîa†bïm@ ôï’ò‡åîb÷@ ônójŽî‹ @ óØ@ NHH@ôäbØó‚‹ä@ ôä‡äbäóÜóè@ üi@ óîbàóåi@ óØ

ŽîŠ@ óÜ@ a†bÙî‹àó÷@ óÜ@ ìb‚@ ômìóä@õóŠüi@ Žõ‡äóè@ ì@ òìóbØóm@ õaìb÷ˆûŠ@ õóÜóÙŽïm@ ômìóä@ õó
a‡äbØóïîò‡åîb÷@óïmìóä@ónójŽî‹ @óÜ@çóØò†@óÜóàbà@óØ@çóè@”î‹mN@ômóÜìò†íŽïä@ômìóä@õóŠüi@Ûòì

òìónä‹i@ôàb‚@Šóói@pbØò†@óÜóàbà@óØ@çò‡äóÜ@óÜN@@
 @ôÜb@ômìóä@õò‰äómRPPX 

Šói@ óäbnŽï’@ ôØóîòíŽï’ói@ pìóä@ ôäbØó‚‹ä@ ôÜb@ ôîbmüØ@ óÜ@ òìüiŒRPPWa†~@óïî‹ŽîŠ@ ÛóîòíŽï’ói
@óÜ@a†òìóäíiŒŠói@óÜ@‡äbÙ’@ôäbØóïîóäaíŽïqVP@ôÜbóÜ@ÚŽïÝïàŠói@üi@Šýû†@RPPW@õbmòŠó@ì@RPPX@

@óÜXP@ôäbàóÜ@ì@†‹ÙîŠórŽïm@Šýû†@SORPPX@Šbu@ãóØóî@üi@QPP@ón“îó @ì@‡äaŒói@ôÙî‹àó÷@õŠýû†@
ì‰Žïà@óÜ@ôäbØónb÷@æî‹mŒŠói@ôäbàóÜ@ÚŽïmbØ@ a†ìVORPPX@õóÙîä@ ón“îó @ a†RWŠQTW@üi@ Šýû†@

ÚŽïÝïàŠói@ ~@õŠbØaìa†@ ŠóóÜ@‘‹m@õüèói@•óàó÷@ òìómbè@ æîŒóia†@ ìòŠói@ ì@ ‡äbîb‚óä@ õŠûŒ@ ãýói
@ìíi@ìíäb‚@ì@ŠaŒ@ì@õìòŒ@ôåèòŠ@õóØòŠbØüè@óØ@òìóïäbéïu@õŠíib÷@ôäìíióÐó‚@õüèói@ôäbéïu@N



 

 ٢٩

@ ôäbàóÜQPORPPXìóä@ ô‚‹ä@ @ a†@ üi@ õŒóia†@ pVP@óÜ@ ónb÷@ æîàä@ óØ@ ÞïàŠói@ Ûóî@ üi@ Šýû†@
a‡ÙŽïÜb@õòìbà@N@ôäbà@ÛóîòíŽï’óiQPORPPX@ÛóîòíŽï’@ói@pìóä@üi@oŽî‹äò†a†@Âäbà@æîqa‹‚@ói@

@ õò‰ŽîŠ@ óiSR@ E@ ôäbà@ óÜ@ béäóm@ ì@ õŒóia†@ õóØó‚‹äQPORPPX@ì@ a‡’bnŽï÷@ óÜ@ ì@”î‹maì†@ ì@
@ôÜb@ôäbØóäbà@õbmòŠóóÜRPPY@çaíŽïä@óÜ@pìóä@ÞïàŠói@Ûóî@ô‚‹ä@a†TPMUP@ãä@ìŒŠói@Šýû†@

pbØò†N@@
 óîóè@çbïmìóä@ôàóèŠói@æî‹mŠûŒ@õóäbmýì@ìó÷ 

ôÙî‹àó÷@ômóàíÙy@õòŒì@ôäbØòŠbàb÷@ôŽïqói@N@ôàóèŠói@óäbmýì@ìó÷@òìòŠaí‚@õý@õóîòíŽï’@ãói
òíióè@çbïmìóä@Na‡ÙŽîˆûŠ@óÜ@ÞïàŠói@çüïÝàói@~bïàóèŠói@õ‹i@ôŽïqóiçZM@@

QN õ†íÉ@ôiòŠóÈ@ôåï“äb’@@
RN ×a‹ŽïÈ 

SN bïìŠ 

TN ça‹Žï÷ 

UN ÚïØóà 

VN μš 

WN wîìŠóä 

XN a†óäóØ 

YN þŽîìòäóÐ 

QPN ìím‹Øóî@ôiòŠóÈ@ômaŠbáï÷ 

QQN oŽîíØ 

QRN bî°óä 

QSN ìím‹Øóî@ôåï“äb’IbïäbnîŠóiHH 

@@
@@
@@
@@
 



 

 ٣٠

ó÷ÙŽîŠ@ónïÜ@ãbäóè@ì@ãóèŠói@õ‹i@ôŽïqói@òìa‹ƒò†Š@@
@IIRPPW@II@HH@@ÞïàŠói@ŠaŒóèOˆûŠHH 

Œ@@pýì ãóèŠói ò†Šbäóè Œ@@pýì ãóèŠóiò†Šbäóè

 بية السعوديةالعر المملكة  ١
§ 

١٠،٢٤٨٨،٠٣٨ 
١٠

٢،٦١٦٢،٢٩١ § الكويت 

٢،٥٦٥٢،٣٤٠ النرويج ١١ ٧،٠٥٤ ٩،٨٧٤ روسيا  ٢

٢،٣٥٣٢،٠٨٢ § نيجيريا ١٢  ٨،٤٥٧ المتحدة الولايات  ٣

 ٢،٢٧٧ البرازيل ١٣ ٢،٣٢٦ ٤،٠٣٤ § إيران  ٤

٢،١٧٤١،٩٠٧§ الجزائر ١٤  ٣،٩١٢ الصين  ٥

٢،٠٩٧١،٥٠١ § العراق ١٥ ١،٣٨١ ٣،٥٠٠ المكسيك  ٦

١،٧١١  § أنغولا ١٦ ١،٠٥٥ ٣،٤٢٢ آندا  ٧

 العربية المتحدة الإمارات  ٨
§ 

٢،٥٠٧ ٢،٩٤٨ 
١٧

١،٥٨٤  § ليبيا 

١،٢١٣ آازاخستان ١٨ ١،٩٦٠ ٢،٦٧٠ § فنزويلا  ٩

@@
@@
@@

@ @ 

http://ar.wikipedia.org/wiki/%D8%A7%D9%84%D9%85%D9%85%D9%84%D9%83%D8%A9_%D8%A7%D9%84%D8%B9%D8%B1%D8%A8%D9%8A%D8%A9_%D8%A7%D9%84%D8%B3%D8%B9%D9%88%D8%AF%D9%8A%D8%A9
http://ar.wikipedia.org/wiki/%D8%A7%D9%84%D9%83%D9%88%D9%8A%D8%AA
http://ar.wikipedia.org/wiki/%D8%B1%D9%88%D8%B3%D9%8A%D8%A7
http://ar.wikipedia.org/wiki/%D8%A7%D9%84%D9%86%D8%B1%D9%88%D9%8A%D8%AC
http://ar.wikipedia.org/wiki/%D8%A7%D9%84%D9%88%D9%84%D8%A7%D9%8A%D8%A7%D8%AA_%D8%A7%D9%84%D9%85%D8%AA%D8%AD%D8%AF%D8%A9
http://ar.wikipedia.org/wiki/%D9%86%D9%8A%D8%AC%D9%8A%D8%B1%D9%8A%D8%A7
http://ar.wikipedia.org/wiki/%D8%A5%D9%8A%D8%B1%D8%A7%D9%86
http://ar.wikipedia.org/wiki/%D8%A7%D9%84%D8%A8%D8%B1%D8%A7%D8%B2%D9%8A%D9%84
http://ar.wikipedia.org/wiki/%D8%A7%D9%84%D8%B5%D9%8A%D9%86
http://ar.wikipedia.org/wiki/%D8%A7%D9%84%D8%AC%D8%B2%D8%A7%D8%A6%D8%B1
http://ar.wikipedia.org/wiki/%D8%A7%D9%84%D9%85%D9%83%D8%B3%D9%8A%D9%83
http://ar.wikipedia.org/wiki/%D8%A7%D9%84%D8%B9%D8%B1%D8%A7%D9%82
http://ar.wikipedia.org/wiki/%D9%83%D9%86%D8%AF%D8%A7
http://ar.wikipedia.org/wiki/%D8%A3%D9%86%D8%BA%D9%88%D9%84%D8%A7
http://ar.wikipedia.org/wiki/%D8%A7%D9%84%D8%A5%D9%85%D8%A7%D8%B1%D8%A7%D8%AA_%D8%A7%D9%84%D8%B9%D8%B1%D8%A8%D9%8A%D8%A9_%D8%A7%D9%84%D9%85%D8%AA%D8%AD%D8%AF%D8%A9
http://ar.wikipedia.org/wiki/%D9%84%D9%8A%D8%A8%D9%8A%D8%A7
http://ar.wikipedia.org/wiki/%D9%81%D9%86%D8%B2%D9%88%D9%8A%D9%84%D8%A7
http://ar.wikipedia.org/wiki/%D9%83%D8%A7%D8%B2%D8%A7%D8%AE%D8%B3%D8%AA%D8%A7%D9%86


 

 ٣١

 @ôÜbóÜ@çbïä†‹Øò†Šìbè@õ‹i@ôŽïqóiRPPSa†ZM 
QN @ôåï“äb’õ†íÉ@ôiòŠóÈ@@
RN wîìŠóä 

SN ça‹Žï÷ 

TN ìím‹Øóî@ôiòŠóÈ@ômaŠbáï÷ 

UN þŽîìòäóÐ 

VN bî°óä 

 
WN ÚïØóà 

XN ÷aŒóu 

YN bïjïÜ 

@@

 

http://ar.wikipedia.org/wiki/%D9%85%D9%84%D9%81:Oil_reserves_2005.jpg�


 

 ٣٢

@ôÜb@pìóä@ô ò†óî@IIRPPWHH@@
@IIÞïàŠói@ŠaŒóè@OˆûŠHH@@

 

Œ@@pýì Ãò†óî Œ@@pýì Ãò†óî 

العربية  المملكة  ١
 السعودية

٢٦٢٫٣ 
٩ 

 ٤١٫٣ ليبيا 

 ٣٦٫٢ نيجيريا  ١٠ ١٧٩٫٢ آندا  ٢

 ٣٠ آازاخستان  ١١ ١٣٦٫٣ إيران  ٣

 ٢١ المتحدة الولايات  ١٢ ١١٥ العراق  ٤

 ١٦ الصين  ١٣ ١٠١٫٥ الكويت  ٥

 الإمارات  ٦
العربية المتحدة

٩٧٫٨ 
١٤ 

 ١٥٫٢ قطر 

 ١٢٫٤ المكسيك  ١٥ ٨٠ فنزويلا  ٧

 ١٢٫٣ الجزائر  ١٦ ٦٠ روسيا  ٨

 ١١٫٨ البرازيل  ١٧   
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ôäbáŽïÝ@õŠb’@ì@óØóšìbä@ìò†buói@pa†ó÷@Ûóïäaíu@a‡“ïmbØ@çbàóèóÜòì@@oŽïÜíuó÷@õŠíib÷N@@

t@OÙ’b÷@Žði@ŠbØüè@bîb÷@_@òìóåmìóØaì†ì@çìíiìaìóm@ÂäòŠ†@õììŠóÜ@óîòˆû‹q@ãóÜ@a‹ØŠûŒ@õò‡äŒb ì@ôîóÝ @óîa‹
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 ٣٩

ÙÜíÐóÜ@ æîŠbï‹qŠói@ ðŽïÜ@ óáŽï÷@ õó’ói@ ìó÷óØ@ ‡äbîó aŠ@ bmŽîŠóiói@ a†bmòŠóóÜ@ôäbïîŠìì†@ õó
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@ ìíi@ N“Žïq@ ôäbØóàýòìóÜ@ bèòìŠóèòì@bmŽîŠóiói@ ãón’óè@ õŠbï‹q@ ôàýòìóÜ@ ômójîbmói@ a‡“î
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@ a‹Øò†@ óØóîìòŒ@ õòìóäíi@ Ú’ììN@ãó÷@ Žßó óÜ@ ç†‹Ù“ï÷@ ôàb−ó÷óÜ@ òìò‹m@ ôØóîýóÜì@ ÛóîýóÜóàó÷@

oŽî‹ÙäüØ@ô“ï÷@ì†‹q@õŠaíi@óÜ@óîóè@çbïîaŒòŠb’@‹mbîŒóØ@pìóØŠò†@óîbïäbràüØ@Ûóä@‹ aŠ@õŠaíî†ì@
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@ôŽïuójŽïu@ôØŠím@ôäûŠbÙïq@õbïäbràüØ@ì@ômóîì†‹Ø@ôäa‹Žï÷@ôibïèaŠ@õbïäbràüØ@óØòˆû‹q@ôåîaî†
b ŽîŠbq@ ôäaŠbîŒa‡äó÷@ òì@ pbØó÷@ôäa‡äóàŠbØ@ ì@ çbØòŠbîŒa‡äó÷òì@ çóØó÷@ ôn’ŠóqŠó@ ôäbáŽïÝ@ õ
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QN@ õŠbï‹q@ ôàýòì@ óÜ@ Ûòì@ ì@ çbØòˆû‹q@ ói@ pòŠbió@IW@ H@oò†@ ”Žïq@ ónîíŽïq@ ì@ óàìímìì

@ìíàóè@ôä†‹ÙŽïq@òì@@oŽïia‹Ø@ò†bàb÷@üi@ôäbØó ‹i@õón“‚@ìó“‚óä@ì@æîaî†@ì@õíŽïqììŠ@Ûóîòˆû‹q
a‡îbïm@”ï÷ói@oŽî‹Ùi@oò†@bvåï÷@ì@òìónŽïia‹Ø@ÚŽïš@@N@@

R@ N@ãŠa†aíïè@ çbØòìíšŠò†@ òŒbm@ ì@ çbØó−ó @ òŠbîŒa‡äó÷@ üi@ômójîbmói@”ïäaŠbîŒa‡äó÷@ ói@pòŠbió
jŽïnØ@ó“ïàóè@L@ôÙïnØa‹q@ôäbîˆ@@Žßó óÜóØŠìbè@ãaìò†Šói@õòìóä‡åŽîí‚@ì@òŒbm@ôàa‹ û‹q@ì@çbØó@çbïŽî
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S@NoŽî†ŠbØói@çbØòˆû‹qóÜ@õóäbnòŠóØ@ìó÷@üi@çbØónŽïm@ì@õíŽïqììŠ@ói@ça‡ïä‹ N@@
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@ôäbnŠb’@õŠbîŒa‡äó÷@@
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E-mail:rizgar_muhandis@yahoo.com@
òˆû‹q@@ôàóèìì†@ô’ói@õìa‹‹rŽïÜóØ@@
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‹q@ñóØûi@béäóm@óØóäüØ@bŽîŠ@óØ@òímbè@òìóØbŽîŠ@ðÍÜbiòŠóÔ@ðàb−ó÷@óÜ@óØòˆûIR@H@ói@òíi@‡îb
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@ðäbáŽïÝ@ìß@ŽîŠóiN‹q ŽîŠbq@ðäbØòˆûbìíi@oìŠ†ý@çbîóØbŽîŠ@ðä†‹Ùäbq@ñóØûiN@@
@t@O_çóÙi@óØòˆû‹q@ôä†‹ÙŽïuójŽïu@ì@ôn’ŠóqŠó@ì@æîaî†@ôäbØóÌbäüÔ@óÜ@ÚŽïbi@ômŠíØói@óîbÙm@ @

‹q@ îaî†@ ñbïäbràüØ@ çóîýóÜ@ óØòˆûIlbïèaŠ@ Hòìa‹Ø@ òìóïäa‹Žï÷@ ñ@ ÚŽïnójŽî‹ @ ðŽïqói@@Žßó óÜ
ïäbáŽïÝ@ ðäaìòŠb’a‡~‹q@ ðä†‹ÙŽïuójŽïu@ òì@ ñbïäbràüØ@ çóîýóÜ@ óØòˆûIŠíÕ—Üa@ H@oŽîŠ†ó÷@ ãb−ó÷

Üói@ñòíŽï’ói@ðmóîaŠò‡åŽïN@@
@t@O_ò‡äóš@óØòˆû‹q@õìí›Žïm@ @
‹i‹q@ðäí›Žïm@ñ@ a†bmòŠóóÜ@ óØòˆûIRU~VSX~SSS~PPP@ H@@ðì†ó@•ó’@ìŠbïÝà@wåŽïqì@oïi

o’óèìŠü @ ñaì†@ ãýói@ ìíi@ Šbåî†@ ŠaŒóè@ Žðì@ ð@ ì@ çüŽïÝà@‹q@ ñóu†íi@ ñŠbÙäa@ónŽïió÷@ óØòˆû
IST~YTT~TWW~YXP@Hy@ìbnÐóy@ì†óŠaíš@ì@çíŽïÝà@Šaíšì@Þš@ì†óüä@ìŠbïÝà@Šaíš@ì@ðó@pì

Šbåî†@bn’óè@ì†óüä@ìŠaŒóèN@@
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t@@O_ò‡äóš@óØòˆû‹q@ôäìíi@ìaìóm@õòìbà@ @
‹q@ðäíiìaìóm@ñòìbà@óØòˆûIRUPHŠ@ñŠbÙäaŠü @ñaì†@òˆûN@@

t@O@_óØòˆû‹q@ôä†‹ÙŽïuójŽïu@õbŽîŠ@Šó@ómóäímbè@óØ@çìíjïš@óäbnÐ‹ @ì@ó“ŽïØ@ìó÷@ @
‹q@ñbŽîŠ@óåmbèóØ@ñóäb“ŽïØ@ìó÷çóäbàó÷@óØòˆûZM@@

Jü÷@ñòŠbàˆ@ñŠûŒŠóØ@ÞŽïjàüma‡äbØòŠbØ@ðäa‡àb−ó÷@ðmbØóÜ@pbØ@ŠûŒ@çíi‹ŽîN@@
JòŒbm@ñòŠbiìb÷@Žñ‡äóè@a‡“ï÷@ðmbØóÜaíió÷@çíia‹’üqa†@óØ@æmìóØŠò†@óî@òìómóîbäa‹Ùi‰ŽîŠ†@ìíióØ@ç@

‹q@mìóØaì†@ñüèói@çbØòŠbØ@ðäíi†bîŒ@ŠóióÜ@óØòˆûN@@
Jðä†‹ÙŽïuójŽïu@üi@oîì@ñŠûŒ@ðmbØ@óØ@‹ aŠ@ñŠaíî†@ñó ‹i@ðä†‹Ø†bîŒN@@
JÜìbè@ðä†‹Øóä@ñŠbØìbèó“ŽïØ@ñüè@òíió÷@Šbu@Žñ‡äóè@çbïmbN@@
@tOóàíÙy@çóîýóÜ@óØòˆû‹q_@oŽî‹Øò‡ŽïuójŽïu@òìómójîbm@ômŠóØ@çbî@òìóáŽîŠóè@ôm@ @
‹qÜói@ ñòíŽï’@ ói@ oŽî‹Øò‡ŽïuójŽïu@ âŽîŠóè@ ðmóàíÙy@ ñóu†íi@ ŠóóÜ@ óØòˆû@ì@ ðmóîaŠò‡åŽï

‹q@ð’ói@’ŠóqŠóói@ðäbáŽïÝ@ñb ŽîŠbq@ðäbØòˆûN@@
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t@ @ OäbØòŒbïå“Žïq@ ì@ õŠbØaìa†@ a‡äbnäbØòŠbØí“ï÷@ ôäìíšòíŽîŠói@ ’bi@ ìbåŽïqóÜ@ôäbØòˆû‹q@ @ üi@ μš@ çbn

_çbmìímbèa†@ @
çòìòŠaí‚@ñý@ñóäbàó÷@çbàŠbïå“ŽïqZM@@

J‹q@ðä†‹Ø@æîaî†ŠíØíàóØ@Žði@çbØòˆûŠü @ñüè@ónŽïióäóØ@ña‡ä†‹ÙŽïuójŽïu@ðmbØóÜ@ñŠbÙäaN@@



 

 ٤٣

JŠ@ðÜí‚@ñòìóä†‹Ø@a‡äbiìbŽîŠ@ñŠaíióÜ@ çbØó−ó @ðmójîbmói@ðäbnŠb’@ðäaŠbîŒa‡äó÷@ üi@ çbåŽïèa
@ðmójîbmóióàóØ@a†òŠaíiìóÜ@çbîaŒòŠb’@ñòŠbàˆ@óÙäíšN@@

J‹q@ðäa‡àb−ó÷@ta‹‚@ñüè@ónŽïió÷@ Šbu@Žñ‡äóèóØ@…‹ä@æîàóØói@póàíÙy@ðäíióä‡äóibq@çbØòˆû
@pbÑ–aíà@ñìŠóÜN@@

J‹q@ ðäíiŠbØójnò†@ ñŠaìŠói@ ðäbà@ ðîbmüØ@ óÜ@ çbØòˆûIR@ H@ñòìbà@ æî‹mbîŒ@ pbÙjŽïq@ oò†
çbnŒ@Ûóä@oŽïia‡åîìbè@ñŒŠòìóÜN@@

tO@òímìóØaì†@õü‚@õìa‹ÙîŠbî†@ômbØ@óÜ@óØòˆû‹q@óîa‹Ù’b÷@@~_@çìíjïš@çbØòŠbØüè@ @
‹q@mìóØaì†@ñŠbØüè@çóäbàó÷@óØòˆûZ@@

@JìaŠŠbè@ñ†Šói@ïš@ðä†‹Ø†bîŒ@ì@óØbŽîŠ@ïš@ñŠínó÷@îaî†@îŠü Icrushed stoneH@@
Jn‚Šò†óÜóØ@†íáÝu@ói@ðÜbØín“Ø@ðÝ @îŠü @ñó ‹i@ðä†‹Ø†bîŒìíióä@a†óØóïmòŠóåi@óN@@
J@‹ aŠ@ñŠaíî†@óÜ@ÚŽïnåîüu@‡äóš@ðä†‹Ø†bîŒN@@
J@çbîòìóä†‹Ø‰ŽîŠ†@ì@çíia‹’üqa†óØ@çüØ@ñòŠbiìb÷@Žñ‡äóè@ñòìóåîŒû†N@@
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@ñòíŽï’ói@ðäbáŽïÝ@ìòŠóicamberóîaíió÷@ìíi@ŠjÜóè@óîŠý@ìó÷@óØbŽîŠ@ñòìòŠò†@ìòŠói@òìómóîa@N@@
JçbØòŠbØ@mìóØaì†@ñüè@òíióØ@ñŠbiŠûŒ@ðÙŽïäaŠbi@Žßb@ãó÷@ñaìóèí’óØN@@
tO_ôäbáŽïÝ@õŠb’@üi@óïš@òìóîŠbÙäaíu@ì@õŠíib÷@ì@üšímbè@õììŠóÜ@óîòˆû‹q@ãó÷@ôä‹ @ @
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Š@bnÐ@a‡É@aŒò@ @

çbïàŠó @õìb÷@õŠóiòíŽîŠói@ @
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ŠbîŒa‡äó÷ôäbnŠb’@õ@ @
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@I@ãòŠaíš@ô’ói@õŠóØìaìómH@@
Highway Drainage@@
@ûŠòìb÷@çbî@ç†‹ØŠüšòìb÷ 

@@
@çbiìbŽîŠ@üi@óîóè@ûŠòìb÷@ì@ç†‹ØŠüšòìb÷@òŠüu@ìì†@çb¸ìì@“Žïq@@

@@QM@@@@òìòŠó@õûŠòìb÷@Drainage@@Surface@@
@RM@@@òìò‹Žîˆ@õûŠòìb÷@Drainage@@Surface@Sub-@@

@ói@æîò†ó÷@ôä‹ @a†ó’ói@ãóÜSurface@Sub-@ôbi@“Žïq@óÙäíš@Drainage@@Surface@ 
äbà†‹ÙN@@
@@

Drainage@@Surface@-Sub@@
@õìòŒ@‹Žîˆ@õûŠòìb÷ì@ç†‹ØŠüšòìb÷ZMõòìóån‚Šìì†@óÜ@óî@ônî‹i@@@óØbŽîŠóÜ@òìò‹Žîˆ@õìb÷@N@@

@çbbi@òìó“ŽïqóÜ@Ûòì@@òìòŠó@õûŠòìb÷ì@ç†‹ØŠüšòìb÷ói@a‡ïä‹ @çbiìbŽîŠ@õŠbîŒa‡äó÷@Šó ó÷
@@@@@aìó÷@†‹Ø@•üàaŠóÐ@õìòŒ@‹Žîˆ@ôä†‹ØŠüšòìb÷@μŽïÝi@çbî@óØbŽîŠ@‹Žîˆ@ôä†‹ØŠüđšòìb÷òì@†‹Ø

@@@@@@@@@@@†‹Ø@oìŠ†@óØbŽîŠ@üi@ôîó“ïàóè@ôØóîó“ŽïØ@N@Žïq@óîüi@@@@@çbiìbŽîŠ@õŠóåîaî†@õŠbîŒa‡äó÷@ónîí
@•óØbŽîŠ@‹Žîˆ@bèòìŠóèòì@ìŠóiìŠìò†@ìóØbŽîŠ@Šó@ôä†‹ØŠüšòìb÷@ói@pa‡i@ôÙä‹ N@@
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õìòŒ@‹Žîˆ@õìb÷@ôäbØòìbšŠó@@
Sources of Sub- surface Water@@

@@
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

@@@@@@@@@@@@@@@@@@@@@
flow@Ground - water@( i )   @@@

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ground water@ ( ii 
) Capillary rise from @@ 

 shoulders , slopes and natural ground   ~@off on pavements @from surface 

run -@(iii)seepage@@@
@@@@@@@@@@@@@@@@@@@@@

roadway @@above the@@
@@@@@@@@@@@@@@@@@@@@@

spring@(iv) @@
Darcys LawZ@M@@

ôŠa†@õbbî@õ@Žðqói@oŽî‹Øó÷@çb“ïä@oò†@çbî@oŽî‹Øó÷@ŽßûäüØ@a‡Ý @ìbäói@ìb÷@ôån“îûŠZM@@
@Q= KiA                                                                                          @@

                            @@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@MS/sec@Q= 

discharge@@@@@@@@@Where @@
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@sec@m/@@Permeability@K= 

Coefficient of @@
@@@@@@@@@@@@@@@@@@@@@

i = Hydraulic gradient@@
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@A = C/S area at right angles to the 

direction of flow, mR@@
(K)@õbèói@K@ìóØóÝ @ôäbØó’ói@õòŠaìóÔ@ôŽïqói@”îìó÷L@oŽîŠü ó÷@‹m@ôÙŽïÝ @üi@òìóÙŽïÝ óÜ@

@çbïäìíi@•óia†@@
Grain –size distribution@ãóÜ@Ûòì@óîóè@a†óØóÝ @çaíŽïäóÜ@õóïîb’üi@ìó÷@bèòìŠóè@òì@

@oŽîìóØó÷Šò†@a†óîón“‚N@@



 

 ٥١

@óØón“‚@@
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@Some typical values of permeability of soils and bases @@

Soil / base K, m/sec No. 
Less than  Q*QPMV@@Impervious soil such as stiff clay Q-@@
Q*QPMRMQ*QPMV@@such silty clay, sandy silt, silt @Semi –pervious soil R- 

> Q*QPMS Pervious soils,such as sand and Gravel@@S- 

 
M @æî’bi@@@@@@@a‡ÜbšóÜ@ôäbäa†@ì@õŠüi@ôäbåŽïèŠbØóiói@”ïàó÷@õìòŒ@‹Žîˆ@ôä†‹ØŠüšòìb÷@üi@•bŽîŠ

@@@@@õŠónÝÐ@ôØóîónòŠóØói@oŽî‹’üqó÷a†@μŽïÝi@çbî@òìónŽî‹Øó÷‹q@çb’bqòìfilter material@ãó÷@
@@@ôäòŠóÐ@õŠüiói@oŽî‹ió÷@ìbä@óäbîŠüiFrench drainI@@ôäòŠóÐ@ôä†‹ØŠüšòìb÷@çbî@H@çbîòì

Šüšòìb÷@ìa‹’üqa†@ôä†‹ØIburried drainsH@@ @@õòmói@æŽî‹Øó÷@oìŠ†@ŽÞ @óÜ@óäbîŠüi@ãó÷ RP – 

QU  @@@òìa‹Ø@ônåîüuói@òìóØóî@o“ïäómói@æŽî‹äó÷a†òì@âIopen joint@H@@@õŠüi@oŽî‹äaímó÷òì
@@@@@@@@@@@@@@@@@@@L@òìa‹Ø@çíØ@çíØ@ôäò‡Èóà@õŠüi@ôäbåŽïèŠbØóiói@çbîòì@òìa‹Ø@ônåîüuói@ãýói@oŽî‹åia†@ônŽî‹ÙäüØ

ó÷òì@@@@@ŽônŽîŠ‡i@ô’bi@ôØóî‰ŽïÜóäbîŠüi@ìó÷@oŽïiIslop@H@@@@@@ôäaíŽïäóÜ@•óî‰ŽïÜ@ãó÷òì% P~QU@@üi@EQ~P@
@òì@IQU@â@H@@paìŠóä@bïq@ô›ïè@oŽïi@ÚŽïÝ @ónîíŽïq@óØóÜbš@õòìòŠó@ô’óiIpŠím@H@ïè@ómaì

@òìòŠaí‚@ónŽïšóä@òìòŠó@ô’óióÜ@ÚŽîìb÷N 

 

@@



 

 ٥٢

@@@@@@æi@kîŠóm@oŽïió÷@óäbîŠüi@ìó÷Iparallel@Hi@@@óØbŽîŠ@õ‡îb@ìì†@ŠóèóÜ@óØbŽîŠó@~@@@æiaói@óäbàó÷@òì
@òìóåia‹Ø‰ŽîŠ†@óØbŽîŠ@ônaŠòìbä@óÜ@óØ@òìóäbîŠüi@ìói@@Itransverse drainN@H@@@@

@@@@@Šóè@òìQPP@@@@@@@@óØbŽîŠ@ônaŠòìbä@ói@³îŠóm@óØ@ôäbØóîŠüi@óÜ@ã@@@Ioutlet@H@@@óØòìb÷@õòìó÷@üi@oŽïióè
@ìóØbŽîŠ@õòìòŠò†@ónŽï›i@òìóî@ôn’ì‹@õûŠòìb÷@ìbä@ónŽîˆ‹iN@@

@òìòŠaí‚@õóäbåŽîì@ãó÷@~@ôäòŠóÐ@õŠüš@òìb÷@óÜ@æØóîóäìí¹@μŽïÝi@çbî@æØóîóåŽîìN@@

@@
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

@@



 

 ٥٣

î‹i@ õóšìbäóÜ@ ç†‹ØŒ†@ ìb÷óÜ@ óåm‹ŽîŠ@ ç†‹Ø@ Šüšòìb÷óÜ@ oóióà@ bèòìŠóè@õóØóåŽîìóÜ@ Ûòì@ a†@ æ
@óØ@çìíi@bïåÜ†@üi@”îìó÷@õŠüi@ôäbäa†ói@oŽîìóØó÷Šò†@òìòŠóhydraulic gradient @óåîó‚ó÷@@

@ônb÷@‹Žîˆbase – course@ @ óïmóàýó@‹mbîŒòì@Isafety@ H@@ói@oïŽïåia†@ç†‹ØŠüšòìb÷@õŠüióØ
@ôÜíÔQ~RU@‹ŽîˆóÜ@ ãsub gradeìó÷@ç†‹ØŠüšòìb÷óÜ@oóióà@ bèòìŠóèòì@@ônb÷@ôåîŒóia†@üi@óîò

@póàýó@ôÙŽïnb÷@üi@õìòŒ@‹Žîˆ@õìb÷Isafety@ H@@ônb÷@‹Žîˆ@üisub grade@õóîóåŽîì@ãóÜ@Ûòì@
@óØbŽîŠ@õý@ìì†ŠóèóÜ@õ‰ŽîŠ†ói@ç†‹ØŠüšòìb÷@ôÝŽïè@ìì†@ôäbäa†ói@”îìó÷@oŽîìóØó÷Šò†@a†òìòŠaí‚

@ýìó÷@üi@òìý@ãó÷@ôÙŽïÝŽïè@Žßó óÜ@Itransverse@@HüØóÜòì@õòìbà@Šóè@a‡äbØò‰ŽîŠ†@óÝŽïè@ôîbmIQPPã@H
@òìòŠò†@üi@oîóÙîŠò†@óØòìb÷@N@@

@@



 

 ٥٤

@ôäbäa†ói@ oŽîìóØó÷Šò†@ a†òìòŠaí‚@ õóîóåŽîì@ ãóÜ@ Ûòì@ L@ a†bŽîŠóÜ@ ç‹ØŠüšòìb÷@ õ‹m@ ôÙŽîŒaíŽï’òì
@@@@@@@@@@@@@@@@@@@@ìa‹‚aŠ@ô¾@ôÙŽïåïš@Isand blanket@H@ŠóóÜIsub grade@H@@óØ@ÚŽïmbØ@•óàó÷

Ipavement@ H@ òìa‹Ø@ôÙŽïåïšIopen texture@ H@oŽîŒóió÷a†@ ìb÷@ ìíiIpa†ó÷a†@ H@bmóè@ òìòŠaí‚@üi
@Šó@üi@oŽï›i@oŽïÜóîbäòì@óåïš@ãó÷@ómb ò†Isub grade@H@ôån“îûŠ@ói@”îìó÷@ôäa‡ÙŽïm@õüè@ónŽïji

@ómb ó÷@bm@ýìó÷@ìý@ãó÷@üi@óØòìb÷Idrain pipe@H@@òìa‹äa†@óØbŽîŠ@o“ïäóm@óÜóØ@õN@@

@@
ilter design F@@

@ ŠónÝÐ@ ôä†Ša‰jÜóèóÜIgranular filter@ H@ç†‹ØŠüšòìb÷@ õŠüi@ ôn“qìŠìò†@ üi@ òìóä†‹Ø@ ‹q@ Ûòì
Idrain pipe@H@ò‹ aŠ@õŠaíî†@o“q@bèòìŠóèòì@L@oŽîŠ‡jŽïq@ô’bi@ôØóïä‹ @ónîíŽïqI@Ûòì@çbîòì

@ @ a‡äbØò†‹q@ çbî@ a†bŽîŠ@ôÌaŠóÔóÜ@ ç†‹Ø‰ŽîŠ@ †Šói@ ‹Žîˆ@ üi@ ÛóîónòŠóØIpitching@ H@ôÙŽîŠónÝÐ@ Ûòì
ìa‹Žï ìýóèIIììˆòìb÷@@@HHõìbšòŠ@ónîíŽïq@@æîóÙi@òìòŠaí‚@õóäýb‚@ãó÷ZM@@

QM@óØónòŠóØ@ónîíŽïqI@óØò†bà@H@oìŠ†@a‹Žï‚@ôÙŽïä†‹ØŠüšòìb÷@pa‡i@bŽîŠóØ@õò‡äòìó÷@oŽïi@‹iŒ
@oŽïji@Ipermeability@H@@

RM@óØónòŠóØ@ónîíŽïq@IóØò†bà@Hòìó÷@oŽïi@†Šìì@õ†aìóà@ôäìíi@Þ‚a†óÜ@oŽïi@‹ŽîŠ@oŽïäaíni@õò‡ä
@†ŠììIóØò†Šìì@H@óØóîŠüi@@@@@@@@@@@@@@@ìbä@üiI@óÜ@†Šìì@õ†aìóà@ôä‡äbmìóÐì@çbàóäóÜ@oŽïi@‹ŽîŠ@çbîòì

@ a‡äbØòìóä†‹Ø‹qIEmbankment@ H@òìóåï’üqa†@ õüèói@ çŽîŠbrïi@ õòìó÷@ üi@ óØbŽîŠ@ ôÌaŠóÔóÜ
IpitchingN@H 

@@



 

 ٥٥

MŽîŠbq@õòìó÷@üi@@òìòŠaí‚@õóîó“ŽïØìbè@ìì†@ãó÷@æîóÙi@òìòŠó@õóØóîói@ˆ†@óÜb‚ìì†@ãóÜ@õŠb 
@ììŠ@óåîó£@ónîíŽïqZM@@

          DQU (filter)@@@@@@
(i) ___________________    <   U @@
         DXU (protected soil ) 

                                               @@@@@@
    )                                              Tor   ≥    (U         ≥   )         filter (QU   D)     ii(

   @@
DQU (protected soil ) 

Principles of Foundation Engineering / Fifth Edition   Braja M.DasJ@@
@oŽïÜó÷óØDQU@ómaì@EQUm@bïq@õóä‰ŽïiìóÜ@çbî@õòŠbióÔ@ìóÜ@oŽïi@‹m@†Šìì@@oŽïió÷@ŠórŽïN@@

@bèòìŠóèòìDXU@ómaì@EXU@oŽïió÷@ŠórŽïm@bïq@õóä‰ŽïióÜ@çbî@õòŠbióÔ@ìóÜ@oŽïi@‹m@†Šìì@N@@
@çbî@õòŠaìóÔòìIôávy@H÷@çb“ïä@oò†@ŒŠ†@çbî@óØóïîóäŒbi@óäíØ@òìòŠaí‚@õóäb“ŽïØìbè@ãói@oŽî‹Øó@@

                               DXU (filter )  

(iii) for slots , _______________ >  Q~R 

                            Slot width  
 

o          .Q     >  )filter  (XUD,          for circular holes )   iv(@@
                                               Hole diamater  

  @@
@óäí¹@üi@ZML@ìíi@çíØ@çíØ@L@óØóä†‹ØŠüšòìb÷@õŠüi@Šó ó÷@@òì@ôäbØóäíØ@õòmIQPâÝà@H@ìíi

@õóÝqóÝq@ãó÷óØ@ÚŽïÝ óÜ@oîóØó÷@çüš@ôn“qìŠìò†@õŠónÝÐ@ôåîaî†Iôåïš@μš@H@oŽïi@õóØòŠaìóÔ
Isoil gradation@H@@

percentage passing                                      Sieve size 
Q~QX mm                                                        QPP  

P~TRU mm  =  TRU  micron                            YS 

P~SPPmm   = SPP   micron                             XU 



 

 ٥٦

P~QUPmm   = QUP   micron                             VP 

P~PWUmm   = WU   micron                               QU 

P.oUSmm   =  US micron                                  W 

  
DQU  ( protect soil )  = WU micron   = P~PWU mm 

 
          U          ≥  )filter  (QUDFrom equation                        @@

DQU (protected )@@@                                                

DQU ( filter ) ≥ U * DQU ( protected )  

                     ≥  U*P.oWU = P~SWU mm  

DXU ( protect ed soil ) = SPP micron =P~S mm ((point A)) 

          U    <      )     filter  (QU       DFrom equation                         @@
                                                 DXU (protected  soil) 

                                 
DQU  ( filter )  ≤ U*P~S ≤ Q~U mm  ((point B)) 

@óÜb‚@ìì†@ãó÷B,A@æîóØó÷@âòŠ@@@~@óØóÝ @ôÐa‹ @ôä†‹Ø@çb“ïä@oò†@çb’bqN@@
M Šó@óåïŽî†@çb’bqõó“ŽïØìbè@I@iv@H@ 

@@



 

 ٥٧

@@@õòìóåîŒû†@üifilter/DXU@@@
o          .Q     >  )filter  (XUD          ,for circular holes )   iv(@@

                                               Hole diamater  
DXU (filter ) >Q~P*QP mm >QPmm ((point C)) 

@ôåî@ói@ónŽîìóØó÷@óØ@õóÄ‹ŽïØ@ìó÷A,B@ônaŠ@õýói@ì@@IC @H@@óØòŠónÝÐ@üi@μŽïäóøîa†@paìŠó÷@~@üi
üi@ôn“qìŠìò†óØóäíÙäíØ@óî@õŠ@@

 off treatment -Capillary Cut@@
@óØóšìbä@çbîòì@oŽïi@‹mŒŠói@õìòŒ@‹Žîˆ@õìb÷@ônb÷óØ@a‡ÙŽïåŽîí’óÜ@oŽî‹Ùi@oìŠ†@ÛóîbŽîŠ@Šó ó÷
@μŽïÝi@çbîòì@æîŽîŠbri@óØbŽîŠ@ónîíŽïq@L@paì‹i@bïq@õìb÷@óØbŽîŠ@õýìó÷@ìý@ãó÷@çbîòì@oŽïióè@õìb÷

@μäaíniIdrain@H÷@ôîìíàóÜbm@bî@ôîóÜììŒò†@óÜbm@õòíŽï’ói@òìb÷@ìó÷@Ûòìóä@æîóÙi@üi@ôä†‹ØŠüšòìb
@ôä‡äa‹›q@çbî@ôä‡äa‹ia†ói@”îìó÷@L@òìòŠaí‚@õóîòíŽï’@ãói@óØbŽîŠ@ôäbØóåïš@üi@òìónŽïi@ŒŠóiCut 

offómóïb‚@ìó÷@@ZM@@
QM @@ÚŽïåïš@ôäbäa†Isand blanketH@@
RM @çüÝîbä@ôäbäa†Ipoly ethen@H 

SM @ôäbäa†@õÔ@õ†bjÜItar feltH 

TM Ô@ÚŽïåïš@ôäbäa†IpüØ@âîa‹iI@Hprime Coat H 

UM @a†Ô@Žßó óÜ@ôä†‹ØìýóÙŽïmói@óÙÝ @ôä†‹ØŽïèóiIbituminous stablised soil @H 

@óä‡äa‹›q@ãó÷@ôäbäa†ói@”îìó÷ICapillary Cut- off@ H@õŒŠóióiQU@òìóØòìb÷@ônb÷@ŠóóÜ@â
ó÷@çbî@óånaŠbq@ãó÷@ÚŽïuŠóàói@óÜ@õóØóî@ôÜíÔ@oŽïióä@àóØ@óØòìb÷óÜ@ò‹ŽîŠ@óåïš@ãIsub grade 

H@óÜVP@oŽîìóØó÷Šò†@a†óîóåŽîì@ãóÜ@Ûòì@âN@@

@@



 

 ٥٨

@ @

@ @
@ @

@ @
@ @
@ @

@ @

ürîŠ@ õó’ü @ óÜŠ@õbåïi@ ôä†‹Ø@ oìŠ†@ õòˆû‹q@ óØ@ ìíi@ •bi@ çbáŽïq@ a‡äbàóØòŠbÄü @ õòŠbàˆ@ ãó÷@ õˆbm
Šb÷@ çbàŠbï‹q@ õììŠ@ •ónóióà@ ìói@ òìóåîóÙi@ Šóói@ ôäbáŽïÝ@ óÜ@ õŒbbåïi@ õóïÔbm@ŽîŠói@ õóna

@ŠbîŒa‡äó÷@I@îÉÜa‡jÈ@‡á«@æî‡Üa@þ–@Hó†‹Ø@óØòˆû‹q@õŠbïn’ŠóqŠ@@õóîòíŽï’@ãói@çbï“îŽîŠói@ì
òìóåîa†@ôàłòì@òìòŠaí‚@õýNNNN 

@ôä†‹Øò†bàb÷@ZçaŠbîŒa‡äó÷@õŠbÄü @ @



 

 ٥٩

@ @
@ @

@ŠbîŒa‡äó÷@@
@îÉÜa‡jÈ@‡á«@æî‡Üa@þ–@@

òˆû‹q@õŠbïn’ŠóqŠó 

====================== 
@@

t@O_óïš@óØòˆû‹q@õìbä@ @
@ôäbáŽïÝ@óÜ@õŒbbåïi@õóïÔbm@õbåïi@ôä†‹Ø@oìŠ†@õòˆû‹q@@

t@O‹Ùnò†@ônŽïäüš@ì@óØûi@õòŠbiŠò†@ÛóîómŠíØ@óîbÙmçóÙi@óØòˆû‹q@ôäbØóÌbäüÔ@ói@ç†N@ @
@õìbäói@óØ@óîóè@õŒbbåïi@õóïÔbm@Ûóî@béäóm@a‡ïäbáŽïÝ@õb ŽîŠbq@óÜ@óîa‹Ù’b÷I@ômóîaŠóiòíŽîŠói

@ôäbáŽïÝ@õŒbbåïi@õóïÔbmHói@Šó@óØ@ @óî@ I@ç†‹Ø@Žôu@ón“ïä@ìòìóä†‹Ùäa†òìb÷@ômòŠaŒòìH@L@ ò
íàóè@ óÙäíš@ òŠóóÜ@ õŠûŒ@ ôÙŽîŠb“Ð@ óîóïÔbm@ ãó÷@a‡ïäbáŽïÝ@ õb ŽîŠbq@ óÜ@ óØ@ õóäaˆû‹q@ ìó÷@ ì

çóîýóÜ@oŽî‹Øò†ïmóîaŠóiòíŽîŠói@ì@pòŠaŒòì@o“ @à@ôåïåÙ“q@ a†óîóïÔbm@ ãóÜ@ @ òìóäbØóó@üi@çbî†aì
@ômòŠaŒòì@óÜ@õŒbbåïi@õ‹m@ôØóîóïÔbm@üi@Ûóîbåïi@ôä†‹ÙnìŠ†@õóØûi@òìó÷@ŠóióÜ@L@oŽî‹Øò†

@òìóä†‹Ùäa†òìb÷@a‡ÜóéîŠóî‹i@óØ@L@@ìíi@båïi@õóïÔbm@Žô@ôä†‹Ø@oìŠ†@óÜ@Žô@Šóè@óÜ@õŒb
@ õb ŽîŠbq@ IÛüè†@ ì@ ‹ŽïÜìóè@ ì@ ôäbáŽïÝ@ H@õòˆû‹q@ õòŠbiŠò†@ L@ pbÐó–aíà@ ìó“‚óä@ çbàóè@ ói

@õŒbó“ïq@ õóšìbä@ ónŽîìóØò†@ óØòˆû‹q@ ôäbáŽïÝ@ óÜ@ õŒbbåïi@ õóïÔbm@ õbåïi@ ôä†‹Ø@ oìŠ†
@bnŽï÷@õŒbbåïi@õóïÔbm@Úîä@ôäbáŽïÝóØ@ÛóïîìòŒ@óšŠbq@ŠóóÜIQQXJWRHómaì@@ã@@@õŠóiìŠ@ói

IXTYVãR@ H@ õóÙîä@ óØbåïi@ õŠóiììŠ@ òìISPPPãR@ H@ @ òìímbéÙŽïq@ •ói@ ŽôóÜ@ ò@ óØ@@çbïÙŽï’ói



 

 ٦٠

a†@óîòíŽï’@ãói@çbØó’ói@òì@Lóàüéäìì†@òìa‹Ø@•óiZMŠa‡ï÷@üi@çbïÙŽï’ói@@ôäìíióè@Žßó óÜ@óîÚŽïÜüè@
òì@óäbƒjŽïnØ@üiÚŽïÜüè@n“Žïš@üi@ôåïåÙ“q@üi@çbî‹m@ôÙŽï’ói@@LÛóîóäbƒ@IaíàóÜóÙŽïm@L@oî‹ÙäüØ@õ†@

L”ï’L@HNNNN@@wåŽïqóÜ@ó’ói@ãó÷@ÚŽïÜüè@Šóè@óØ@òìímbéÙŽïqÚŽïÜüè@õóØòŠóiìŠ@IQRJVH@òìòìbäóÜóØ@@ã
ìì†@ ôäìíióè@ õaŠòŠó@ @ Lòìómòìa‹Øbïu@ Úïnþq@ ói@ •ói@ õìa‹‹rŽïÜ@ õŠììˆ@ìˆì@üi@ ‹m@ õŠ

@Þïvm@ì†aíà@ôåm‹ ŠòìôåïåÙ“q@üi@‹m@ôÙŽï’ói@ L@óîa†ó’ói@ãóÜ@ Šóè@ @ôä†‹Ø@ I@LoÜóÑó÷@ LÔ
Lünäóáïš@L…bîüi@@@H@ŠaíšóÜ@õòìò‹Žîˆ@ôàüéä@óàüéäìì†@õòíŽï’óióØ@õó’ói@ìó÷@òì@Lòìa‹Ø@çb‚Šóm

@Žßüè@Šóè@óØ@òìímbéÙŽïqÚŽïÜüè@õóØòŠóiìŠ@IWJQRH@ãó÷@òìL@@ãóäłüè@òìa‹Ø@•óia†@óîòíŽï’@ãói@ZM@
ÚŽïÜüè@q@ üi@ ôåïåÙ“I@ õŠüi@ HÚŽïÜüè@üi@ Ió’Šòì@ @ HÚŽïÜüè@ôåïåÙ“q@ üi@ Iói‹m@ H@ LÚŽïÜüè@@Ûòì

@õòìòŠò†óÜ@òì@Lóîóè@pþîbÐ@õŠììˆì@óÜìb«@õŠììˆ@a†ó’ói@ãóÜ@Šóè@L@oŽî†ŠbØói@ói‹m@õóåï−ó 
ŽîŠììˆ@ì@ó‹q@õŠììˆ@ì@çaìóbq@õŠììˆ@ìì†@óØbåïi@óîóè@@ça‹ŽïÐü’@üi@ÚNòì@ói@óØòˆû‹q@@ôn“ 

òŠaíî†@õŠìínó÷@ ói@oŽî‹Øò†@oìŠ†@o“‚@ ói@ôäbØISVâ@ @@ H@óàüéäìì†óØ@õó’ói@ ìóÜ@ óu
@òìa‹Ø@oìŠ†@¶óÙîóè@õbåïióiNòì@@çìíiìaìóm@õò‰ŽîŠòì@óîa‡îbmüØóÜ@óØòˆû‹q@óÜ@ç†‹Ù“ï÷@ôÌbäüÔ

IYUN@HE@@
t@O@_@òìa‹Ùåïia†@òìóïŽïØ@çóîýóÜ@ì@_@ò‡äóš@óîòˆû‹q@ãó÷@õìí›Žïm@ @

nî‹i@óØòˆû‹q@õóu†íiï@óÜ@ó@IRLQPSLPSPLURP@H@@ôåïia†@@@çbn†ŠíØ@ôáŽîŠóè@ômóàíÙy@LŠbåî†
@òìì†‹ØN @@

@@



 

 ٦١

t@Oìíi@ò‡äóš@óØòˆû‹q@ôäìíi@ìaìóm@õòìbà@_@@ @
@çìíibØói@oò†@õŠaìŠói@IRPMUMRPPX@@H@@
@@@@@@çìíiìaìóm@õŠaìŠói@@@@@IYMVMRPPY@H@@

@@

@@
@@
tO@ç†‹Øìaìóm@õbŽîŠ@Šó@óåmbè@óØ@çìíjïš@óäbnÐ‹ ì @ìó÷a‡îü‚@ômbØóÜ@óØòˆû‹q@ôä†‹ÙŽïuójŽïu@ì@@_@ @

@óÜ@ìíi@ônî‹i@óØòˆû‹q@üi@ìa‹Ùäb‚Šóm@õìòŒ@õŠóiìŠ@bmòŠó@ìíióè@ŠûŒ@ônÐ‹ ì IQPPJWP@Hã@
óÜ@ @ óØ@õóšìbä@Ió ‹ÔH@ói@ ìíia‹äa†@ôØóîóšìbä@ óÜ@ óØ@ @ óØóïîìòŒ@ôåŽîí’@õìb−í óä@õüè@ ói@ ãý

L@ìíi@ a‡äaín“ïäa†@õ‹šóè@õüè@ói@bèòìŠóè@îŒaìbïu@ôäìíi‹q@õìòŒ@óÜ@ŽÞÅïÜ@õŠûŒ@ôØó@@La†óØòˆû
íŽîŠói@ õaìa†@ ŠóóÜ@ Žôuón“ïä@ ìòìóä†‹Ùäa†òìb÷@ ômóîaŠóiòbáŽïÝ@ ôä†‹Ø@ômóîbØûŠó@ @ ôä

@õóïÔbm@ Úîä@ôäbáŽïÝ@õŒbó“ïq@õóšìbä@ üi@ õŠü @ @õóØòˆû‹q@ôåŽîí’@ðäbáŽïÝ@ôäaìòŠb’
óØ@ ÛóïîìòŒ@ óšŠbq@ ôä†‹Ùäb‚Šóm@ ói@ bnŽï÷@ õŒbbåïiIQQXJWRHã@N@@ óåîŠü @ ãó÷@ òìIUSˆûŠ@@H

ÅïÜ@ õŒaìbïu@ óØòˆû‹q@ üi@ a‹Ø@ çb‚Šóm@ óØ@ õóïîìòŒ@ ìó÷@ çb’bq@ L@ o‚aì†@ õóØòˆû‹q@a‡îbïm@ ŽÞ
@õóÙîäV@ŽÞÅïÜ@õŒaìbïu@a‹Øò†@oìŠ†bïm@õóØbåïi@óØ@õòŠóiìŠ@ìóÜ@òì@Lìíi@ãITã@H@óáŽï÷òì@L@ìíi

@õòíŽï’ói@óØbåïi@ôÙŽï’ói@ôä†‹Ø@oìŠ†@ói@”îìó÷@æî‹ Šòì@óÝÅïÜ@õŒaìbïu@ì@óÜ@†ìí@çbáïäaím
óØbåïi@õó“‚óä@ôäìíi@Œaìbïu@õüèói@ìíi@•óàó÷@L@¶óÙîóè@õbåïi@ói@ãüéäìì†@õbåïi@õó“‚óäóÜ@

@õóïÔbmI‹ćïÜìóè@Ûüè†@ì@HL@Øòˆû‹q@õóu†íi@ìòìbà@Šó@ò†‹Ø@õŠbØ@óîó“‚óä@ôåîŠü @ãó÷@òì@L@ó
@ ‡äóš@ôä†‹Ø†bîŒ@õaŠòŠóóàó÷‹q@üi@ ìíi@oîíŽïq@ óØ@Ûóîó ‹i@ìíióä@ a†óØón‚Šò†óÜ@ óØ@ óØòˆû



 

 ٦٢

nþq@ói@a‡äbØóÈbÔ@óÜ@çbØó’ói@õìa‹‹rŽïÜ@õŠììˆ@õòìóä†‹Øbïu@óäaìóÜ@õaìóè@õòìóä†‹Øbq@L@Úï
bäa†ói@çbØóïÔbm@õŠììˆìbää@ójyb@ì@oØò†@ôN@@

t@O@òìa‹ÙŽïuójŽïu@òìómójîbm@ômŠóØ@çbî@âŽîŠóè@ômóàíÙy@çóîýóÜ@óîòˆû‹q@ãó÷@_@ @
‹qŽðu@ójŽïu@òìómójîbm@ômŠóØ@çóîýóÜ@óØòˆû@óØ@Žõ‹Øò†@@I@ýóÔ@õbïäbràüØH@óîN@@
t@O@íŽï’@ì@bŽîŠ@@ói@âŽîŠóè@ômóàíÙy@çìì†‹Ø@üi@ôäbb÷ŠbØ@ì@õŠbØìbè@ÚŽîŒa@@_@ @

@óØòˆû‹q@õóu†íi@ôä†‹Ùåïia†@ói@òìì†‹Ø@õŠbØìbè@âŽîŠóè@ômóàíÙyN@@
t@OôäbáŽïÝ@õŠb’@üi@óîa‡ïš@óÜ@óîòˆû‹q@ãó÷@ôä‹ @_@ @

óîòˆû‹q@ãó÷@äüØ@‹mbîŒ@õüè@ónŽïiò††aíà@ô—zÐ@ôä†‹ÙÜû@óØ@õóäa‹Žïàb÷@ìó÷@óÙäíš@çbØòˆû‹q@õ
‹Øò‡åïia†@ õüiŠ@ óÜ@ oŽîïnïÜaíØ@ õìŽïèóä@ @ bèòìŠóè@ L@ ça†ŒŠói@ ôÙŽïnb÷@ óÜ@ òìó@õó“ŽïØ@ ôån“

òŠb“Ð@ìó÷@õòìóä†‹Ø@ ãóØ@ bèòìŠóè@ @ LçbØòˆû‹q@õ†aíà@ô—zÐ@ôåmìóØaì†@õóïÔbm@ ŠóóÜ@ óØ@õ
@óîóè@bnŽï÷@õŒbbåïiN@@

t@Onb÷@@óÜ@òìóïnŽïÜaíØ@õììŠ@óÜ@çbØóÜóqì@ßóØ@ì@‹Žïàb÷@óÜ@óØòˆû‹q@ôäbØómbéÙŽïq_@ça‡ÙŽï@ @
ò†@Žßó óÜ@çbØóÜóqì@ßóØ@ì‹Žïàb÷ïä@ a†óØòˆû‹q@ôä†‹ÙnìŠ†@õón‚Š@ôØóîón‚Šò†@ói@íÙÜói@ L@ó

@oŽî‹Øò†@òìò‹m@ôØóîbïäbràüØ@çóîýóÜ@óîbïuN@@
t@OaŠbîŒa‡äó÷@ôÜûŠç†‹Ø@ćôuójŽïu@ì@æîaî†@óÜ@óïš@ç@ìó÷@ôä†‹Ø@ôn’ŠóqŠó@ì@a†óîòˆû‹q@_@ @

@çbîaŠbØ@ôÙŽïÜûŠ@çaŠbîŒa‡äó÷@ÚŽîŠbîŒa‡äó÷@Šóè@a‹Ø@a‡Žïm@õŠbÙäaŠü @óØòˆû‹q@óÙäíš@ìíióè@õŠaíióÜ
@ìíióè@õü‚@ôÜûŠ@a‡îü‚biòŠbØ@õó“‚óä@òŠbiìì†@ôäaím@õbiòŠbØ@õŠbïn’ŠóqŠó@õŠbîŒa‡äó÷@@Lî@ô

@òìónŽî‰Žî‹ia†@óØòˆû‹q@õòìóånƒÙŽîŠ@óÜ@ìíióè@õaŠbØ@ôÜûŠ@@ÚïäbÙïà@õŠbïn’ŠóqŠó@õŠbîŒa‡äó÷@L
@ì@ãóØ@@çbáïmóîaŠóiòíŽîŠói@ôåîaî†@ô’@ói@ôäaŠbîŒa‡äó÷@òì@@L@óØòˆû‹q@ôÙïäbÙïà@õŠaíi@ôäbØóïîŠíØ

@õŠbïn’ŠóqŠó@ôÐbnòìL@ óØòˆû‹q@ ôäbØóïîŠbÙäaŠü @ õòìóä†‹Ùåîaî†óÜ@ ìíióè@ çbîaŠbØ@ ôÙŽïÜûŠ
èói@ @ •óØòˆû‹qóè@ çbîaŠbØ@ ôÙŽïÜûŠ@ òíŽï’@ çbàóó @ ãb−ó÷ói@ ì@ ç†‹Ùïn’ŠóqŠóóÜ@ ìíi@ôä‡äbî

‹q@óØòˆû@@N@@
 çbmómìì@aì†NN@ @
 ŽïÜ@ õi@ óØ@ @ Ûóîòˆû‹q@ Šóè@ ãŠa†aíïè@çb‚Šóm@ üi@ õìòŒ@ ÚŽï“ï÷@ ìíàóè@ ”Žïq@ òìónŽî‹Øò‡

@ì@ çìóØóäaì†@ çbØòˆû‹q@ ïš@ íØbm@ oŽî‹“ŽïÙi@ üi@ õó“‚óä@ óïîìòŒ@ ìó÷@ ŠóóÜ@ çb’bq@ oŽî‹Ùi
@oŽî‹Øóä@a‡äbØó“‚óä@ìóu†íi@óÜ@õŠbÙäaŠü @ò‡äòìó÷@N@ @ 

  



 

 ٦٣

@@

 
 

 
 



 

 ٦٤

 
 

@b÷@NŠbîŒa‡äó÷@@
Òî‹’@‡á«@çbèŠíi@@

ôäbáŽïÝ@õüÙäaŒ@õŠbîŒa‡äó÷@õ‰ïÜüØ@óÜ@bnüàbà@@
Burhanmuhamed@yahoo.com 

==============================  
 

Žï@ô’óiãóé 

@@
@ì@ ça‡ÜóèŠó@ õìì‰Žïà@ ôäòìb‚@ çbØón’@ ìíàóè@ @ a‡äìíi@ ôäbéïu@ ì@ çbîˆóÜ@@@@@@@@@@@@@@@@

ì@ ç†‹ØŠbØ@ôÙŽïrnò†Šü @ óåmbè@õbmòŠó@æäbqò@~@ôóØ@Ûòì@ ŠbîŒa‡äó÷@óàbäaì‹i@ çòìb‚@ì@
Šürq‡äójÜóà@ìóäý@Ûòì@”îŠbîŒa‡äó÷@ì@ÛóîýóÜ@@ì‰ŽïÜüØ@ônäaŒ@ôÙŽî@@ôØóîýóÜ@ôº†bØó÷@ì

‹m@~@bmòŠó@ ì@ ça‡ÜóèŠó@ õìì‰Žïà@ çòìb‚@óä†‹ØŠbØ@ ôÙŽïrnò†@ ì@@ N‰ŽïÜüØõŠbîŒa‡äó÷@ õ @
ŽïÝ@õüÙäaŒý@ Ûòì@ôäbá‡äbîóŽïq@õ‡äòìbä@ ì@ óää@ çbn†ŠíØ@õòìóä‡äaˆíi@ ì@ çaŠbîŒa‡äó÷@ ô@~

Ša‡å’‹q@ôÜb@çbîò†@ôÌbäüÔ@ìì†@ôØóîìì‰Žïà@ôäòìb‚@ómóà‚‹q@ì@~@@ãó÷‰ŽïÜüØ@õüÙäaŒ@óÜ@ò
@μàòŠaíš@ôäbáŽïÝ‰ŽïÜüØ@μàóØóî@ ì@ ×a‹ŽïÈ@õŠbîŒa‡äó÷@ õ‰ŽïÜüØ@ì@ çbn†ŠíØ@õŠbîŒa‡äó÷@ õ

@@ãóuŠó@ôÙîa†‰ŽïÜüØäbØòóäbn†ŠíØ@õŠbîŒa‡äó÷@õ‹m@ôN 

 
 



 

 ٦٥

‰ŽïÜüØì@õŠbîŒa‡äó÷@õNNNb Šò†@õòìóä†‹Ø@@
ì@ çbn†ŠíØ@ ôÙÜó‚@ õóØóäŒóà@ óåîŠóqaŠ@ õaì†óÜ@@@@@@@@@NN@ôäaŠü¬ó‚@ ì@ çaŒüÜ†@ ôÜìóè

.ì@oäaŒ@üÙäaŒ@~óÜ@IQTOQQ@@OQYYR@Hòìóîa‹Ø@ôäbáŽïÝ@õüÙäaŒ@õóØòìa‹‚a†@b Šò†NNN@ãóØóî@üi
óÜ@ Šbuó÷@Üb@ ¶íÝî@ ôIQYYU@ H@ õb Šò†‰ŽïÜüØ@ôä‡åŽîí‚@ ôÜbì@ òìóîa‹Ø@ õŠbîŒa‡äó÷@ õ@ @

IQYYUMQYYV@ H@ ôåm‹ ŠòìóiIVV@ H‡åŽîí‚ŠbØ@†‹ÙŽïq@ ônò†@ @ õ‹Žî†ìb÷@ ô’óióÜ@ ôibmíÔ@ ì@N
@ ôÜb@ ç‡åŽîí‚@ çb’bqIQYYVMQYYW@ H@ ói@ õŠbØbåïi@ ô’óióÜITS@ H@ôÜb@ ì@ ôibmíÔ@ @

IQYYYMRPPP@Hói@õŒbŠýóm@ô’óióÜIRX@H@ŠbØ‡åŽîí‚†‹ÙŽïq@ônò†@ôibmíÔ@ì@N@óbi@ôäóîb’
óÜ@ç‡åŽîí‚@õòìbà@ôäbØó’ói@@õŠbØbåïi@ì@õ‹Žî†ìb÷@IŠaíš@HóÜ@ì@Žßb@@õŒbŠýóm@ô’óiIåŽïq@H

óÜb@N@@
@@@@@@@@‰ŽïÜüØ@bnŽï÷@bm@õòìóä‡äaŠŒóàa†@õòìbàóÜ@õŠbîŒa‡äó÷@õIQS@H@òìü‚ói@@ôäaìíšŠò†@¶ìí‚
òíî†@óÜ@ìIQP@H@ a‡Üìí‚IQPVX@HŠbîŒa‡äó÷“Žïq@ì@òìì†‹Ø@płìì@ói@•óÙ@óÜ@@õòŠbàˆ@ a†bnŽï÷

@ óÜ@ ‹mbîŒ@ ómün“îó @ ôäaŠbØ‡åŽîí‚@ IQQPP@ H@ ômóîa‹ aŠ@ a†óîòìbà@ ãóÜ@ L@ ŠbØ‡åŽîí‚‰ŽïÜüØ@ì@
@ oŽïšò†@ ì@ òìíš@ òíŽîŠói@ @ òìóÙŽîŽîŠói@ ‡äóš@ çóîýóÜ@ ôäbØó’ói@ ~@òŠbàˆ@ ôäbØón“‚@ óÜ@ Ûòì@ @

@IY@ì@QP@@Hòìímbè@a†N 

@@
@@
Œ@õìbä@çbØò‹ aŠ@@ômóîa‹ aŠ@õòìbà@@‹ aŠ@õŠò†ò‡îŠbî@@õŠò†ò‡îŠbî@õòìbà@@

Q@
†N@ÓììòŠ@‡á«

Š†bÕÜa‡jÈ@@
RUOXOQYYUM
SPOQQOQYYY@@

ãN@ŽôÕÐ@îÈ@†íá«
‡á«@@

QYYUMWOYOQYYX@@

R@
†@N@‡äóàíuŠó÷

Öî‡–@‡á«@@
QOQROQYYYQM

RQOYORPPS@@
†@N@‹áÈ@†aŒìóä

âïy‹Üa‡jÈ@@
WOYOQYYXM
RPOQPORPPQ@@

S
†@N@‡¼a@ßbáØ

‡ï’òŠ@@
RQOYORPPSMbnŽï÷@@

†@N@‹Øb’@üØ‹Žï’
bnÐ@@

QQOQPORPPQM@@

@@@@@@†N‡ïÉ@‡¼a@ßþu@bnï÷bm@@
@òŠbàˆ@õón“‚IYH 



 

 ٦٦

@ô’ói@ÛûŠó
õ‹Žî†ìb÷@@

@õòìbà
ômóîbØûŠó@@

@ô’ói@ÛûŠó
õŠbØbåïi@@

@õòìbà
ômóîbØûŠó@@

@ô’ói@ÛûŠó
õŒbŠýóm@@

@õòìbà
ômóîbØûŠó@@

@ÛûŠó
@ô’ói
biòŠbØ@@

†@N@b–@Š†bÔ
μàa@‡á«@@

QXOQPOQYYU@@
QQOQQOQYYW@@

†N@ÓìòŠ@‡á«
Š†bÕÜa‡jÈ@@

RWOWOQYYV@@
ROYOQYYY@@

†@N@çbòì
âî‹Ø@Ša‡àaŒ@@

TOYOQYYY@@
†N@üa

@ÓìòŠ
‡ïª@@

†@N@üØ‹Žï’
bnÐ@‹Øb’@@

TOQROQYYW@@
QQOQPORPPQ@@

†@N@‡á«@†aŒa
‡¼a@@

RUOYOQYYY@@
WOXORPPP@@

†N@ÓììòŠ@‡á«
Š†bÕÜa‡jÈ@@

WOXORPPP@@@@

†@N@‹áÈ@†aŒìóä
âïy‹Üa‡jÈ@@

QQOQPORPPQ@@
RXORORPPT@@

†@N@ÓìòŠ@‡á«
Š†bÕÜa‡jÈ@@

WOXORPPP@@
QOYORPPQ@@

†N@‡á«@†aŒa
‡¼a@@

WOXORPPP@@
RWORORPPQ@@@@

ãN@‡á«@Œbïä
‡ïÉ@@

QMSMRPPT@bm
bnï÷@@

†@N@‡¼a@ßbáØ
‡ï’òŠ@@

QOYORPPQ@
RUORORPPT@@

†@N@çbòì
âî‹Ø@Ša‡àaŒ@@

RWORORPPQ@@
QOQORPPR@@@@

@@@@
†@N@b–@Š†bÔ

μàa@‡á«@@
RXORORPPT@
MQRMRPPX@@

ã@N@bäa†ôÑ—à@
‡ï’Š@@

QOQORPPR@@
ROQQOPPR@@@@

@@@@†N@‡¼a@ßþu
‡ïÉ@@

SOQOPYM
QVOSMPY@@

ã@N@âïy‹Üa‡jÈ
ôÝÈ@æy@@

ROQQORPPRM
VOQPORPPX@@

@@

@@@@
†@N@‡¼a@ßbáØ
)Šbïn’ŠóqŠó(@@

QWOSOPY@
bnï÷bm@@

†N@‡á«@‡ªa
ÝÈô@@

WOQPORPPX@
bnï÷bm@@@@

 
@òŠbàˆ@õón“‚IQPH@@

@@



 

 ٦٧

@ôäbØó’ói@ôäaŠò†Šbî‹i‰ŽïÜüØ@@óÜ@Œóàa†@òìóäbØó’ói@ôä‡äaŠû‹àó÷@óØòìbm@ @
@@

Œ@@@ô’ói@õŠò†Šbî‹i
õ‹Žî†ìb÷@@

@ô’ói@õŠò†Šbî‹i
õŠbØbåïi@@

@ô’ói@õŠò†Šbî‹i
õŒbŠýóm@@

ô’ói@õŠò†Šbî‹i@
biòŠbØ@@

Q@@ã@N@‡á«@Žßbàb
‡ï’òŠ@‡á«@@

ã@N@‹àíÈ@çbîŠb÷
†íá«@@

ã@Nßþu@ßb»@†aŒb’@ãN@pòÈ@μáÌ
‡ï’Š@@

R@@ã@Nâ−@Šb ŒŠ@æî‡Üa@@ã@N@çaì
‡ï’Ší‚@@

ã@NŠí‚@çaì‡ï’@@ãNôíà@çbºa@@

S@@ã@Næî‡Üaöbïš@
æî‡Üaöbéi@@

@@ãNp†íu@ãb“è@óÝï»@ãNöþÈô«@@@æî‡Üa
æ¼‹Üa‡jÈ@@

T@@ã@NÖïÐím@‡ïàí÷@@@@ã@Nßþu@ßb»@†aŒb’@†N@pÈ@μáÌ
‡ï’Š@@

U@@ãNŠ†bÔ@‡ïÉ@‡ïàí÷@@@@ãNæy‡¼aüàói@@@@
V@@ã@N@ßí @Ö÷bÐ@au

‡á«@@
@@@@@@

@ôäaŠbîŒa‡äó÷@ì@çbîbnüàbà‰ŽïÜüØ 

@μàóØóîóÜ@@@@@ ôä‡åŽîí‚@ôÜb‰ŽïÜüØõŠbîŒa‡äó÷@ õIQYYUMQYYV@ H@ béäómIpìóy@ H@ì@ bnüàbà
Iò†@HŠbîŒa‡äó÷IõŠóäíè@Hòìíióè~”ïäaìó÷ZM@@

çbîbnüàbà@@@
QM †@NŠ†bÕÜa‡jÈ@ÓììòŠ@‡á«I@õŠbïn’ŠóqŠó‰ŽïÜüØ@@@@@@@@@@@@@@@@@H@@
RM †@N@@μàa@‡á«@b–@Š†bÔIõ‹Žî†ìb÷@ô’ói@ÛûŠó@@@@@@@@@@@@@@H@@
SM ã@N@îÈ@†íá«@‡á«@ŽôÕÐI‹ aŠ@õŠò†ò‡îŠbî@@H@@
TM †@N@@@@@@@@@@@@@@@@@@@@@@@@Óì‹Éà@õ†bè@çì‡î‹Ð@@
UM ã@N@@@@@@@@@@@@@@@@@@@@@@@@‡¼a@†íá«@‡á«@@
VM ã@N@‡ï’òŠ@‡á«@ŽßbàbI•ói@õŠò†Šbî‹i@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@H
WM ã@NÈ@çbîŠb÷†íá«@‹àí@@



 

 ٦٨

çaŠbîŒa‡ä@ó÷@@
QM@@@@@@@@μàa@‡á«@ŽßíòŠ@Šbï’ì@@@
RM@‡¼a@‡á«@ôÑ—à@@@@@@@@@@@@@@
SM@öa‹@ŒôØ†íá«@@@@@@@@@@@@@@@
TM@@@@@@@@‡ï’Š@‡á«@μÄóè@@@
UM@@@@@@@@@@@@@@@@@‡ï’Š@pòÈ@μáÌ@@@
VM@@@@@@@‡ïÉ@óÝÜa‡jÈ@@aŒòŠ@@@
WM@@@@@@@@@‡¼a@‹áÈ@Ša†‹@@@
XMèbm@ŠaíjŽîŠ@@@@@@@@@@@‡á«@@@
YM@@@@@@@@@@@@@@ôÐü–@çbíÈ@ôÝÈ@@@

QPMßþu@ßb»@†aŒb’@@@
QQMÒî‹’@‡á«@çbè‹i@@

@@
@ôäbîbnüàbà‰ŽïÜüØZ@@

@@
çbîbnüàbà@@õòŠbàˆ@@

Œ@@ç‡åŽîí‚@ôÜb@@
@@õòŠbàˆ

@çbîbnüàbà
õ‹Žî†ìb÷@ô’ói@@

@@õòŠbàˆ
@çbîbnüàbà

@ô’ói
õŠbØbåïi@@

@@õòŠbàˆ
@çbîbnüàbà

@ô’ói
õŒbŠýóm@@

@õ‹Üóè@ @
òaŠünØ@†@@

@õ‹Üóè
Šónbà@@

@õüØ
ôn“ @@

Q@@QYYUMQYYV@@W@@@@@@R@@U@@W@@
R@@QYYVMQYYW@@U@@T@@@@S@@V@@Y@@
S@@QYYWMQYYX@@U@@U@@@@S@@W@@QP@@
T@@QYYXMQYYY@@V@@V@@@@T@@X@@QR@@
U@@QYYYMRPPP@@@@@@@@Y@@@@@@

V@@RPPPMRPPQ@@@@@@@@V@@QR@@QX@@

W@@RPPQMRPPR@@Y@@QR@@W@@V@@RR@@RX@@

X@@RPPRMRPPS@@QQ@@QT@@U@@W@@RS@@SP@@

Y@@RPPSMRPPT@@QU@@QU@@W@@X@@RY@@SW@@

@@
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@



 

 ٦٩

@ ôäìíi@ çaìa‹Ð@ ì@ æmìóÙ“Žïq@ ôàb−ó÷@ óÜ@ óbi@ ôäóîb’@@@@@@@@@@@@‰ŽïÜüØõŠbîŒa‡äó÷@ õ@~@
bnŽï÷QOVORPPY@@ãóÜ‰ŽïÜüØò@I@S@ŠüïÐû‹q~@@U@ŠüïÐû‹qŠò†ò‡îŠbî@õ@~@Y@@ì@@bnüàbàTY@

Šò†ò‡îŠbî@õbnüàbà@H@@ ómaìWVüàbàŽßó óÜ@ bn@ISXŠbîŒa‡äó÷@@ ìUW@ HŠójäbàŠóÐ@@ŠaŒí ŠbØ@ ì
óîóèN@@

bà@@õòŠbàˆà@ôäbîbnü‰ŽïÜüØ@ôä‡åŽîí‚@ôÜbóÜ@IRPPXMRPPY@HçbïäbØó’ói@õò‹Žîí óiZ@@
@@

Œ@@ônäaŒ@õóÝq@@@ô’ói
õ‹Žî†ìb÷@@

@ô’ói
õŠbØbåïi@@

@ô’ói
õŒbŠýóm@@

@ô’ói
biòŠbØ@@

@õüØ
ôn“ @@

Q@@ŠüïÐû‹q@@Q@@Q@@Q@@M@@S@@

R@@ŠüïÐû‹q@õ
‡îŠbîŠò†ò@@

Q@@Q@@R@@Q@@U@@

S@@bnüàbà@@S@@U@@S@@X@@QY@@

T@@@õbnüàbà
Šò†ò‡îŠbî@@

QW@@QX@@W@@W@@TY@@

U@@ôn“ @õüØ@@RR@@RU@@QS@@QV@@WV@@

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
ìb ŠbàümNNN@ôäaŠbØ‡åŽîí‚‰ŽïÜüØ@@

bàˆ@ Žßb@ói@ Žßb@@@@@@†bîŒ@çbïibmíÔ@ì@çaŠbØ‡åŽîí‚@õòŠŠóióÜ@ì@òŠìó @ôÙŽïäíi@@òìü‚ói@õìbš
Ü@ì@òíî†@óÜ@çb›Ø@ô’bi@ôØóîò‰ŽîŠ@ì@òŠbàˆ@a‡’ò‡äòíŽïä@ãó‰ŽïÜüØçóè@@~@òŠbàˆ@õón“‚@óÜ@Ûòì

IQQì@QR@ H@ôä‡åŽîí‚@ ôÜbüi@ ì@ pbØò†@ †bîŒ@ çbØó’ói@ õò‹Žîí ói@ çaŠbØ‡åŽîí‚@ õòŠbàˆ@ ì@ a†
IRPPXMRPPY@H@õóÙîäQQPP‰ïÜüØ@óÜ@ŠbØ‡åîí‚@óîóè@a†@N@@

@@@@@@@@@@@@@@@



 

 ٧٠

@óÜ@ìa‹Ø@Šbàüm@õŠbØ‡åŽîí‚@õòŠbàˆ‰ŽïÜüØç‡åŽîí‚@ôäbØóÜb@õò‹Žîí ói@õŠbîŒa‡äó÷@õ@@
@@

@õòŠbàˆ
@õŠbØ‡åŽîí‚
ìa‹ØŠbàüm@@ Œ@@ç‡åŽîí‚@ôÜb@@õ‹Žî†ìb÷@ô’ói@@

@ô’ói
õŠbØbåïi@@

@ô’ói
õŒbŠýóm@

‹Žïä@@Žôà@@

@õüØ
ôn“ @@

Q@@QYYUMQYYV@@VV@@@@@@TV@@RP@@VV@@
R@@QYYVMQYYW@@QRV@@TS@@@@QPT@@TT@@QTX@@
S@@QYYWMQYYX@@QVT@@XW@@@@QWW@@VW@@RTT@@
T@@QYYXMQYYY@@RPU@@QQV@@@@RQS@@QPS@@SQV@@
U@@QYYYMRPPP@@RQR@@QUQ@@RX@@RVX@@QQV@@SXT@@
V@@RPPPMRPPQ@@RQV@@QWQ@@VP@@SQS@@QRS@@TSV@@
W@@RPPQMRPPR@@RRR@@QWQ@@YP@@STY@@QSV@@TXU@@
X@@RPPRMRPPS@@RPP@@QWW@@QQP@@SSW@@QUP@@TXW@@
Y@@RPPSMRPPT@@QWX@@QWT@@QSW@@STQ@@QTX@@TXY@@

@òŠbàˆ@õón“‚IQQH@@
‚@ôÜb@ôäaŠbØ‡åŽîí‚@õòŠbàˆôä‡åŽîí@IRPPXMRPPYH@@@
@@

çbØó’ói 
@ôÌbäüÔ
ãóØóî@@

ãòìì†@ôÌbäüÔ 
@ôÌbäüÔ
ãóïŽï 

@ôÌbäüÔ
ãòŠaíš 

@ôÌbäüÔ
ãóvåŽïq 

ôn“ @õüØ 

 ‹Žïä Žôà ‹Žïä Žôà ‹Žïä Žôà ‹Žïä Žôà‹Žïä Žôà ‹Žïä Žôà üØ 

õŠbØbåïi UV RX VS TP WR ST WR RW  RVSQRY SYR 
õ‹Žî†ìb÷ SR RU ST RP UX RS SW RX  QVQYV RUW 

õŒbŠýómRU QW RU QQ RV QT RS RPRQ QQ QRPWS QYS 

biòŠbØ QX SS SR ST TP TQ SW RS  QRWQSQ RUX 

@õüØ
ôn“  

QSQ QPS QUT QPUQYVQQRQVYYXRQ QQ VWQTRY QQPP 

@òŠbàˆ@õón“‚IQRH@@



 

 ٧١

@ôäaìíšŠò†‰ŽïÜüØZ@@
@@@@@@@@@@‰ŽïÜüØÜb@ôäìíi@ìaìóm@Žßó óÜ@õŠbîŒa‡äó÷@õí‚@ô@ôä‡åŽî@IRPPXMRPPY@@H@òìì†@μà

óÜ@ béäóm@ bnŽï÷@ íØbm@ ì@ pbØò†@•óÙ“Žïq@ biòŠbØ@ õŠbîŒa‡äó÷@ ¶üq@IQP@ H@a‡äaìíšŠò†@ ¶ìí‚
@ì@òìíióè@ôäaìíšŠò†IQPVX@H@òìì†‹Ø@•óÙ“Žïq@płìì@ì@ßó ói@õŠbîŒa‡äó÷@~@õón“‚óÜ@Ûòì

@òŠbàˆIQS@Hòìímbè@a†N@@
@@@

@õòŠbàˆ
çaìíšŠò†@@

@@
çaìíšŠò†@ôÜb@ô’ói@ôäaìíšŠò†@

õ‹Žî†ìb÷@@
†ô’ói@ôäaìíšŠò@

õŠbØbåïi@@
‹Žïä@@Žôà@@

@õüØ
ôn“ @@

QYYXMQYYY@@SQ@@@@RS@@X@@SQ@@
QYYYMRPPP@@SW@@RQ@@SX@@RP@@UX@@
RPPPMRPPQ@@SR@@SS@@TY@@QV@@VU@@
RPPQMRPPR@@UQ@@TQ@@WQ@@RU@@YV@@
RPPRMRPPS@@VP@@UT@@VX@@TT@@QQR@@

ôn“ @õüØ@@QXQ@@QTW@@RTV@@QQR@@SVR@@
@òŠbàˆ@õón“‚IQSH@@

‰ŽïÜüØì@@@NNåŽîí‚ýbi@ôä‡@@
óÜ@@@@@@@@@@@@@õó’ó @ ì@ ç‡åŽîí‚@ ì@oäaŒ@ôäaìŠbØ@õòìòŠìòŠ@ôånƒ“Žïqì@ æmìóÙ“Žïq@ ìbåŽïq
@ õ‹mbîŒ‰ŽïÜüØôîóØìíäóè@ ônîíŽïq@ ì@ õŠbîŒa‡äó÷@ õ@ ~@ôä‡åŽîí‚@ ôÜb@ óÜ@ Šbu@ ãóØóî@ üi

IQYYXMQYYY@ H@ ói@ õŠbØbåïi@ ô’óióÜIS@ H@ ôÜb@ óÜ@ ì@ ŠbØ‡åŽîí‚IQYYYMRPPP@ H@ô’ói@ óÜ
@ ói@ õ‹Žî†ìb÷IR@ H‡åŽîí‚@ ŠbØ‡åŽîí‚@ łbi@ ôäInubà@ H†‹ÙŽïq@ ônò†~@ôÜb@ bèòìŠóè@ @

IRPPPMRPPQ@ @ H@ üi@ łbi@ ôä‡åŽîí‚IiòŠbØÚïäbÙïà@ ì@ b@ HóÜ@ çb’bq@ ìòìóîa‹Ø@Üb@ô@ @
IRPPTMRPPU@H@†‹ÙŽïq@ônò†@õŒbŠýóm@ô’óióÜ@łbi@ôä‡åŽîí‚N@Šbu@ãóØóî@üi@óbi@ôäóîb’

Üb@biòŠbØ@ô’óióÜ@ôRPPW@łbi@ôàŽíÝi†@@ôä‡åŽîí‚@@òìóîa‹Ø@~@òŠbàˆ@ôäbØón“‚IQTìQUìQV@H
òŠbàˆ@@õŠaìŠói@bm@łbi@ôä‡åŽîí‚@ôäaŠbØ‡åŽîí‚@õìbä@ìQMVMRPPYŽï÷@ì@pbØò†@a‹Ù’b÷@bnQR@
Žîí‚aŠünØ†@õŠbØ‡å@@ìSPŽîí‚@óîóè@Šónbà@ŠbØ‡å~ŽïióÜ@óv@Šói@çaîI@†NŽßbàb@ì@‡ï’Š@‡á«@



 

 ٧٢

†N‡ï’Š@ pòÈ@ μáÌ@ HŽïÝ@ õüÙäaŒ@ õòìòŠò†óÜ@ çbîaŠünØ†@ çbîbnüàbà@ ì@ ôäbáI@Šíäa@ õŠb÷
@‡á«@ßí @×óîbÐ@ auì@kï−@HïràüØ@ônäaŒ@õŠaíi@ óÜ@çbîŠónbàòìbåïè@oò†ói@ Šómí@ì@

@ çbîbnüàbà@ óÜ@ ÛóîŠóèIì@ ‡¼a@ †í«@ ‡á«ì@μy@ ó¼@ çbàbì@ çbibi@ ‡ï’Š@ üØb÷@Š@aŒò
‡ïÉ@ óÝÜ‡jÈ@ HŽîí‚Ø†@õŠbØ‡å@ çaŠün~‰ïÜüØ@õbnüàbà@ üä@ bèòìŠóèŽîí‚@@óÜ@ çaŠünØ†@ õŠbØ‡å

bÙî‹àó÷@ìbqìŠìó÷@ôäbØüÙäaŒ@N@@
Žíè@@@@@@@äìíi@oìŠ†óÜ@ýbi@ôä‡åŽîí‚@õóim@òìóïb@‹àó÷Šói@‡äóš@çóîýóÜ@ûŽîŠói@òìóÙîòìíšòíŽî@

ì@oŽïšò†@~@Šói@íØòìŽîça@@ I†@NŠ@‡¼a@ßbáØ‡ï’ò~†@NŠ@‡á«@Žßbàb‡ï’ò@~†@N@‹Øb’@üØ‹Žï’
bnÐ@~†@Nâïy‹Üa‡jÈ‹áÈ@†aŒìóäH@@

@@
@õŠbØ‡åŽîí‚@õòŠbàˆ

ýbi@@ Œ@@•ói@@
Šónbà@@òaŠünØ†

æm‹ Šòì@ôÜb@@õŠónbà@õóàbäaì‹i@
ìaŠ‡Žïq@@

Q@@@ô’ói
õŠbØbåïi@@

QY@@T@@QYYX@@üi@RPPY@QQ@@

R@@õ‹Žî†ìb÷@ô’ói@QP@@T@@QYYY@@üi@RPPY@@W@@
S@@biòŠbØ@@QU@@M@@RPPP@üi@RPPY@@W@@
T@@ÚïäbÙïà@@T@@M@@RPPP@üi@RPPY@@S@@
U@@õŒbŠýóm@@QR@@T@@RPPUüiRPPY@@R@@
@@@@VP@@QR@@@@SP@@

@òŠbàˆ@õón“‚IQTH 

 

p@@ôäbï@õìbä@@•ói@@Šürqõ@@æm‹ Šòì@õŠaìŠói@@
@oò†@õŠaìŠói

Øói@çìíiŠb
ç‡åŽîí‚óÜ@@

ôäa‡Žïq@õŠaìŠói@@
óàbäaì‹i@@

Q@@ôíà@Š‡ïy@ôÝÈ@@õŠbØbåïi@@paöb“äa@@QUOQQOQYYX@@QWOROQYYY@@QTOTORPPQ@@
R@@ŠíÑÌ@âî‹Ø@çaìbØ@@õŠbØbåïi@@paöb“äa@@QUOQQOQYYY@@QWOROQYYY@@RWOVORPPQ@@
S@@‡ï’Š@‡á«@μÄóè@@õ‹Žî†ìb÷@@ÚïÜûŠ‡ïè@@VOQPOQYYY@@YOQPOQYYY@@YOTORPPR@@
T@@bÈî‹Ø@„Žï’@@âõŠbØbåïi@@paöb“äa@@VOQPOQYYY@@YOQPOQYYY@@YOTORPPR@@



 

 ٧٣

óÝÜ‡jÈ@@
U@@@õ‡éàçbárÈæy@@@õŠbØbåïi@@paöb“äa@@VOQPOQYYY@@YOQPOQYYY@@RVOYORPPR@@
V@@Š†bÔ@‡ïÉ@‡Žïàí÷@@õ‹Žî†ìb÷@@ÚïÜûŠ‡ïè@@VOQPOQYYY@@YOQPOQYYY@@QVOQORPPS@@

W 
@ó¼@‡¼a@μbî

μàa@@
õ‹Žî†ìb÷@@ÚïÜûŠ‡ïè@@QSOQQORPPP@@WOQPORPPP@@QVOQORPPS@@

X@@bšŠ‡ïÉ@óÝÜ‡jÈ@@@ÚïäbÙïà@@ÚïäbÙïà@@ROTORPPQ@@QOTORPPQ@@RYOYORPPS@@

Y@@@x‹Ð@Šbèóiìóä
ôÑ—à@@õ‹Žî†ìb÷@@ÚïÜûŠ‡ïè@@QSOQQORPPP@@WOQPORPPP@@RYOYORPPS@@

QP@@@‡á«@æ¼‹Üa‡jÈ
‡ï’Š@@

biòŠbØ@@biòŠbØ@@RPOTORPPQ@@QOTORPPQ@@QSOQPORPPS@@

QQ@@‡ï’Š@pÈ@μàóÌ@@biòŠbØ@@biòŠbØ@@ROTORPPQ@@QOTORPPQ@@RROQRORPPS@@
QR@@μy@‡¼a@Žíàói@@õŠbØbåïi@@paöb“äa@@QSO@QQORPPP@@WOQPORPPP@@ROQORPPT@@
QS@@ŠíÑÌ@âïyŠ@†bè‹Ð@@õŠbØbåïi@@paöb“äa@@QSOQQORPPP@@WOQPORPPP@@RYOSORPPT@@
QT@@†íá«@b–@‹áÈ@@ÚïäbÙïà@@ÚïäbÙïà@@RQOQPORPPQ@@@@SQOUORPPT@@
QU@@‡¼a@‡á«@ãbàóä@@ÚïäbÙïà@@ÚïäbÙïà@@RQOQPORPPQ@@@@UOQPORPPT@@

QV@@@‡á«@†aŒìóä
×†b–@@

biòŠbØ@@biòŠbØ@@QQOYORPPS@@QOSORPPT RUOSORPPW@@

QW@@âî‹Ø@æy@μbî@@biòŠbØ@@biòŠbØ@@QVOSORPPT@@QOSORPPT QSOUORPPW@@
QX@@μy@‡¼a@ßb»@@biòŠbØ@@biòŠbØ@@QVOSORPPT@@QOSORPPT QWOTORPPW@@

QY@@Òî‹’@‡á«@çbè‹i@õŠbØbåïi@@@çbiìbîŠ
òìóånaí ì@@

QWOQPORPPT@@RPOQQORPPT QWOYORPPW@@

RP@@‡¼a@Š‡ïy@Žì‹š@@õŠbØbåïi 
@çbiìbîŠ
òìóånaí ì@@

QWOQPORPPT@@RPOQQORPPT RVOXORPPW@@

RQ@@‡ïª@‡á«@•‹Žïè@@õŠbØbåïi 
@çbiìbîŠ
òìóånaí ì@@

QWOQPORPPT@@RPOQQORPPT RVOXORPPW@@

RR@@âî‹Ø@ßbáØ@õ†Šóè@@õŠbØbåïi 
@çbiìbîŠ
òìóånaí ì@@

QWOQPORPPT@@RPOQQORPPT RVOXORPPW@@

RS@@@μàó÷@ó¼@aŠa†
‡á«@@

biòŠbØ biòŠbØ@@RPOQQORPPU@@RROQQORPPU XOSORPPX 

RT@@‡á«@æy@aŒóu@@õŠbØbåïi paöb“äa@@ROQQORPPU@@RROQQORPPU ROTORPPY 

RU@@çby‹Ð@ôznÐ@bäŠ@@õŒbŠýóm õŒbŠýóm@@RPOQQORPPU@@RQOQQORPPU QWOQORPPY 

RV@@‡á«@óÝÜ‡jÈ@çaí’@@õ‹Žî†ìb÷ ÚïÜûŠ‡ïè@@RPOQQORPPU@@RPOQQORPPU QYOSORPPY 



 

 ٧٤

RW@@@†íá«@ŒŽìŠìóä
îÈ@@

õ‹Žî†ìb÷ ÚïÜûŠ‡ïè@@RPOQQORPPU@@RPOQQORPPU QSOTORPPX 

RX@@ôÝÈ@ßþu@Šòíäó÷@@biòŠbØ@@biòŠbØ@@RPOQQORPPU@@RROQQORPPU@@XOQORPPY@@
RY@@æ¼Š@ßb»@wäbàb÷@õ‹Žî†ìb÷ ÚïÜûŠ‡ïè@@RYOQQORPPV@@YOQRORPPV QPOUORPPY 

SP@@@æî‡Üa‹—ä@Œbäói
«ô@æî‡Üa@@

õŒbŠýóm õŒbŠýóm@@RYOQQORPPU@@QPOQRORPPV ROTORPPY 

@òŠbàˆ@õón“‚IQUH@@
@@

Q@@ôÝÈ@μy@ò†Šì@@ýbi@ôàíÝi†@@biòŠbØ@@RXORORPPW@@QOQPORPPW@@QPOUORPPY 
@õóàbäaì‹i
òìa‹ØŽíi@@

R@@‡ïª@‡á«@çaí’@@ýbi@ôàíÝi† biòŠbØ RXORORPPW@@QOQPORPPW@@QPOUORPPY 
@õóàbäaì‹i
òìa‹ØŽíi@@

S@@–âïèa‹ia@μy@ózïj@@ýbi@ôàíÝi† biòŠbØ RXORORPPW@@QOQPORPPW@@QPOUORPPY 
@õóàbäaì‹i
òìa‹ØŽíi@@

@òŠbàˆ@õón“‚IQVH@@
@ôäbØóïÔbm‰ŽïÜüØZ@@

@ óÜ@ ÛóîóïÔbm@ Šóè@@@@@@@@@@@@@@@@‰ŽïÜüØ@ õŠbîŒa‡äó÷@ õŠbmq@ ì@ æî’bi@ ôäòìb‚@ Ûóîò†a@”Žï
nîìa‡Žïq@ì‹Žïàb÷@æî‹mímìóØóï@Ü@óäbïÔbm@ãó÷@ì@oŽî‹iò†òíŽîŠói@òìóÙŽîŽîŠói@‡äóš@çóîýó@~@Ûòì

@òŠbàˆ@õón“‚óÜIQW@Hòìímbè@a†@N@@
@@

Œ@@çbØóïÔbm@õìbä@@çbØóïÔbm@õìa‹‹rŽïÜ@@
Q@@Ûb‚@õóïÔbm@@ŠbîŒa‡äó÷MÒî‹’@‡á«@çbè‹i@@@
R@@@†aíà@ ì@oŽî‹ÙäüØ@õóïÔbm

båïi@@
ŠbîŒa‡äó÷M@ @ôÝÈ@‘bjÈ@‘‡åMÜüïu@ @ @ôuüM

àíÈ@ŒüÜ†óÒî‹’@Š@@
S@@ŽïqìŠ@õóïÔbmõí@@õ@NŠbîŒa‡äó÷M‡á«@Žßí @×óîbÐ@au@@@



 

 ٧٥

T@@ÚïÜûŠ‡ïè@õóïÔbm@@õ@NŠbîŒa‡äó÷M@æî‡Üaöbéi‡ïÉ@‡á«@@@
U@@ìb÷@ônìŠ†@õóïÔbm@@õ@NŠbîŒa‡äó÷M@æî‡Üaöbéi‡ïÉ@‡á«@@@
V@@õ‹ Šói@õóïÔbmI†aí¾aóàìbÕàH@@õ@NŠbîŒa‡äó÷M@î‡Üaöbéiæ‡ïÉ@‡á«@@@
W@@‹míïràüØ@õóïÔbm@@

I@óïÔbmìì†NH@@
õ@NŠbîŒa‡äó÷Mkï−@Šíäa@õŠb÷@@@

X@@Š@õóïÔbmŽîçbiìb@@@@
@@biòŠbØ@ôäbØóïÔbm@@@@

@òŠbàˆ@õón“‚IQWH@@

@@

@@
Ûb‚@õóïÔbm@@



 

 ٧٦

õŠbØ‰ŽîìaŠ@õóåïìíä@@@
óØýbš@ óîóåïìíä@ ãó÷@@@@@@@@ì@òŠìó @ ôÙŽïmóà‚@ ôäòìb‚@óäaìa‹ÐŠói@ ì@ýóÜ@ bnŽï÷@ bm@çóî

Šói@‡äóšŠói@òìóÙîŽîŽîòìa‹Ø@ômóîaŠóiòí@~@çaŽîŠói@I†NŠ†bÕÜa‡jÈ@ÓììòŠ@‡á«@~†@N@‡¼a@ßbáØ
Š‡ï’ò@ ~†@ NŠ@æy@Žßbàb‡ï’ò@ ~†@ NŽï÷@ì@ @μàa@‡á«@b–@Š†bÔã@çóîýóÜ@•bn@N@çaì

‡ï’Ší‚Hòìò@îó @ãb−ó÷ói@ôØýbšìŠbØ@óÜ@ô’bi@ôØóîòŠbàˆ@bnŽï÷@bm@ì@oŽïšò†òíŽîŠói@òìì‡äb
@òŠbàˆ@õón“‚IQV@HóÙŽï’ói@Øýbš@ìŠbØ@óÜ@ôäbØóïZ@@

@@
Œ@@‹q@õìbäçbØòˆû@@”ï÷@õŠüu@@
Q@@çb²‡äóiŠò†@õìa‡äói@@@ôåïåÙ“qÛb‚@@

R@@ŽîìØónbõbiòŠbØ@ôäI×†b–‡ï~õ‹ÑØNçì‹ óàòq~@õó¡óÜóè
ì@‡ïèó’@ ŠòŒóómH@@

@ôåïåÙ“qÛb‚@@

S@@@õóäbƒ’ü‚óäITPP@HôäbáŽïÝ@ôîò‹ŽîìóÜóÔN@@@ôåïåÙ“qÛb‚@ì@ç†‹ØíŽïqìŠì@
Šìíå@ôä†‹Ø@õŠbî†@@

T@@ôäbØóäbƒ’ü‚óäIõŠbØ‹ŽïÐ~çìíjÜbåà@ì@ôn“ H@@õŠbîŒa‡äó÷@õó“‚óä@@
U@@DOKAN Water Supply Project @ôåïåÙ“qÛb‚@@
V@@Žîì@õbiòŠbØ@õónIRYŽïà@ômaì@bHôäbáŽïÝ@õN@@@ôåïåÙ“qÛb‚@@
W@@Šbè@õìa‡äóiòìaŠ@@@ôåïåÙ“qÛb‚@@
X@@îbåïi@ôäaìòŠb’@õŠýóm@ôôäbáŽïÝN@@@ôåïåÙ“qÛb‚@@
Y@@õ†aŒb÷@ôØŠbq@õóšbîŠò†@@@ôåïåÙ“qÛb‚@@

QPŠóäíè@õŠýómN 
@ôåïåÙ“q@ì@†aìóà@ì@Ûb‚
üØoî‹Ùä 

QQ@@çbîbåïibä@õbäbºóq@õóîbåïi@@@ôåïåÙ“qÛb‚@@
QR@@üÙäaŒ@õòìóåmìóäaì@ôÜüè@ôîbåïiIbåïiüÙäaŒ@ôîóäŒbi@ó›áïä@õH@@@ôåïåÙ“qÛb‚@@
QS@båïiîŒ@õòìóåî‰Žîím@õ‡äòìbä@ôüÙäa@@@ôåïåÙ“qÛb‚@@
QT@@†‹q@óÜ@ÛóîòŠbàˆ@õòìóä†‹Ø@Úïšì@âïá—m@ì ŠŽîçbn†ŠíØ@ôäbØb@@@@

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
@òŠbàˆ@õón“‚IQVH@@

@@
@@



 

 ٧٧

@õóäbƒjŽïnØ‰ŽïÜüØ@@
@ ãóÜ@@@@@@‰ŽïÜüØóîóäbƒjŽïnØ@ ò@ŠbØ‡åŽîí‚@ôäbØóî@ônîìa‡Žïq@Ûóîò†aŠbm@ìóîóè@•bi@ìòŠìó @ôØ

ôäòìb‚@óäbƒjŽïnØì@pbØò†@μia†ZM@@
QM´aí‚Z@@

 õïÝåï÷@ôäbàŒói@kŽïnØN@@
 IQRYR@HôiòŠóÈ@ôäbàŒói@kŽïnØN@@

RM@ŽïnØ@ ôuóéäóà@ ôj@ ZŽîí ói‰ïÜüØ@ ôäbØó’ói@ õò‹ŽïnØ@Žîí‚@ ói@ pójîbm@ ôuóéäóà@ ôj@ŠbØ‡å
òìómòìa‹ØbïuZ@@

çbØó’ói@@ŽïnØ@õòŠbàˆk@@@ôäb“ïäìbä
ŽïnØk@@

õ‹Žî†ìb÷@@RPPX@@QW@@
õŠbØbåïi@@RQPS@@QT@@
õŒbŠýóm@@UWU@@W@@
biòŠbØ@@QSTS@@RQ@@

@@
SMI@@URQ@Hõ†ŠíØ@ì@ôiòŠóÈ@ôäbàŒói@õŠbîŒa‡äó÷@ì@ônäaŒ@õòìa‹Øìþi@ì@ŠbÄü N@@
TMòŠbàˆ@@õïÝåï÷@ôäbàŒói@õŠbîŒa‡äó÷@ì@ônäaŒ@õòìa‹Øìþi@ì@ŠbÄü @óÜ@ÛóîN@@

bmòŠóóÜîŠóiì@ ç†‹ØŠbØ@ ôäbØóïŽîŽïnØ@ ôäbØòŠbØ@ ôä†‹iòíÐ@ çóîýóÜ@ óäbƒjó@ŠójäbàŠ@ @
@I@çb‚@çbºóq@HóÜ@ÛóîŠóè@çb’bqì@Iy@óÝï»ŽïŠ@ì@æ†íá«@ìaŒaH@òì@Šóiòíî@@bèòìŠóè@ìíšò†

ŽïnØ@ õŠbïn’ŠóqŠó@ μàóØóîòìíi@ Òî‹’@ ‡á«@ çbè‹i@ ŠbîŒa‡äó÷@ óäbƒj@@Šbu@ μàóØóî@ üi@ ì
@ôàóØóî@ôåî‹“m@ôäbàóÜQYYWŽïàˆŠóì@ç†‹Ø@μÜüq@μàóØóî@ŽïnØ@õ‹òìa‹Ø@óäbƒj@N@ôäóîb’

óbi@Žï÷Šói@ bnŽîŽïÜ@ ‡yaíÜa‡jÈ@ ãaŠb÷@ @ õŠbØìbèói@ ì@ ìòìa‹‹rIŽïiì@ ‡¼a@ Š†bÔ@ ó“‚íä@ßbƒ
‡ïÉ@ó¼@‘ŠbÐ@HŠói@ôäbØòŠbiìŠbØŽîoïšò†@òíN@@

@@
@@
@@



 

 ٧٨

oŽïäŠónäó÷@õ‡äòìbäZ@@
@óÜ@@@@@@@@@@‰ŽïÜüØôäìíi@Žßó óÜ@@õŠbîŒa‡äó÷@õìímìóÙ“Žïq@õŠómíïràüØ@õóïÔbm@ìì†@~óÜ@Üb@ô
@ ôä‡åŽîí‚IRPPSMRPPT@ HŽî‡äòìbä@ óØ@ oŽïäŠónäó÷@ õòŠìó @ ôÙIRP@ Hóîa‡Žïm@ õŠómíïràüØ@

ìaŠŒóàa†ò@@ @ ômbií’@ ôäbà@ óÜRPPT†‹Ø@ ôäbØómóà‚ói@ ônò†@~@ôÝŽïè@ óbi@ ôäóîb’
@ãóÜ@oŽïäŠónäó÷‰ŽïÜüØò@óÜ@@ôÜbIRPPQ@Hóîóè@òì@N@Žï÷ÜbóÜ@bn@ôä‡åŽîí‚@ôIRPPXMRPPY@H

@ óÜ@ ‹mbîŒQYP‰ïÜüØ@ óÜ@ ŠómíïràüØ@ì@ óîóè@ a†@ó‹Žï ŠbØ@ ì@ õŠóäíè@ òŠbiìŠbØ@ ãóuŠói@ çbØóî@
oŽîŠ†ò†@ãb−ó÷@ŠómíïràüØ@N@@

@@
@@

 
  



 

 ٧٩

  
  
  
  
  

 ía‰@ óã…ŠØnë‰…@ ónòiòßòiòòÛ@ónflî×òí@ ÚòíüòÛ@ @ æaìflîã@ òÛ@ ô†ãñìíòq@ ó×òí
@ñëò’íŠm@ó×òíüòÛ@ë@æa‰bí‹a†ãòö@ô‰bÃû@ë@æbnë…‰ì×@óãa‰bí‹a†ãòöôˆflîÛû×@òÛ@ô‰bí‹a†ãò÷

óãbàflîÜ@ ôûØãa‹@ N@ôëë‰òÛ@ óİãòçb÷ßòç@ ë@ ô‰b×ëbç@ óã…ŠØÛûmë†ãìm@ Šmbí‹@ ónòiòßòi
böòi@ë@æ…Š×ˆflíëa‰æb×òîíñ‹a†ãòö@ë@ónãa‹@òî×üb™@ë‰b×@òÛ@×òí@óãëìib@~@ëìßòç@ôñëòö@ûi

@oflîi@a…üëë…‰òç@óãb×ñ‰b×ì’îö@óän‚’flîq@ë@ò‘ò@ë@æa‰bí‹a†ãòö@ómòßŒ@òÛ@æb×bãaìmN 
bäflîq@ëòÛ@@æòíüòÛ@a†‘ñëôˆflîÛû×ô‰bí‹a†ãò÷@æbç‰ìi@‰bí‹a†ãòö@Œflí‰òi@ñëòîãbàflîÜ@ôûØãa‹@@†àª
@ÑíŠ‘@ æòíüòÛ@ ë@ûi@ÑîmòÛ@ Þ…bÇ@ ‰bí‹a†ãòö@ Œflí‰òi@ ñëò’îãbnë…‰ì×@ óãa‰bí‹a†ãòö@ ónflî×òí

@óãaìîn’q@ë@‰b×ëbç@oflíëòîi@ò×@“îØflí‰bí‹a†ãòö@‰òç@ë@æaŠØí‰bí…@óİãòçbßòç@ë@ô‰b×ëbç
@ âòÛòÛëòçæbß@ æòØi@ ô†ãñìíòq@ ñëñŒflí‰òi@ ëë…@ ëòö@ óÜíòàîö@ ôòİflí‰@ òÛ@ oflîãaìmñ…@ pbØi@@N

ßb¬òö@ë@åmëò×‰ò@ôaìîçòiâòç‰òi@Šq@ô‰b×@óãa†N @@
 

Burhanmuhamed@yahoo.com 
adilmawlawi@yahoo.com@@

 
  
  
  

 

mailto:Burhanmuhamed@yahoo.com


 

 ٨٠

@ @
  
  

  
  
  
  

ôä†‹Øò†bàb÷ 
Òî‹’@‡á«@çbè‹i@bnüàbàM@ôä‡äbîó aŠ@õ‰ŽïÜüØõŠbîŒa‡äóø@ @

Burhanmuhamed@yahoo.com@@

mailto:Burhanmuhamed@yahoo.com
mailto:Burhanmuhamed@yahoo.com


 

 ٨١

óÜ@Žßüuí»@ ì@ ôØýbš@ õòíŽïšŠaíšì@@óàóèŠói@ ì@ oaí‚ ì@ ônäaŒ@@Š@õjå’û
@ôäbØóïº†bØó÷ì@õ‰ŽïÜüØ@a‡Üb@ãó÷@õŒŠòì@òŠbèói@óÜ@õŠbîŒa‡äó÷Z@@

QMŠ@@ôä‡äbîó a@õ‰ŽïÜüØŽî†ìb÷@ô’ói@õŠbØìbèói@õŠbîŒa‡äó÷Š@õ‹@õˆûT@ ó¿ó’QMTMRPPY@
@à‰mbØQRZSP@bnóè@ûŠòíïå’bq@@ôàòŠaíš@ôÌbäüÔ@õŠbØ‡åŽîí‚@üi@ÚîŠbåï@@ôäa†Œb@ói

Žî†ìb÷Šói@õ‹ŽîM@bäa†@ kï–óÜ@@¶üèER ~@ôäb“ïäìbäói Iìbäóè@ì@@pbïåi@ôäbØónîíŽïq@óÌbäüÔ
ì@ çbäŽôuójŽïuŽî†ìb÷@ õ†ûïqa‹m@ õó üu@ôä†‹Ø@õ‹H @çbîbnüàbàóÜ@ ÛóîòŠbàˆ@ óbi@ ôäóîb’

@ çìíiò†bàb÷@ @ çaŠbØ‡åîí‚ì~Žïm@ ìŠbï‹qóiì@ ôåïj@‹mbîŒ@ çbïäbØó−Šó@@çbîóØòŠbåï
‡äóàóÜìò†@ói@ì@@†‹Ø@‹m@†ìíN@@

RM@@ õ‰ŽïÜüØõŠbîŒa‡äó÷@ ~Žî†ìb÷@ ô’ói@ õ‹–Š@ õˆûU@ ó¿ó’@RMTMRPPY@ÜüèóÜô@@ @
I@Š@ ôØbäììüÙäaŒ@H~@ pbÈóQPZPPbnóè@ ôäbîói Žîí‚@ õóàbäŠónbà@ õü ínÑ @ ói@õŠbØ‡å

Žîí‚Übi@ôä‡åbMŠ@ßb»@wäbàb÷@@@çb¼Mói@ôäb“ïäìbä@I( Hydraulic Characteristics 

of Flow over Stepped Spillway@@@
 óÜîbmüØ@a‡@Œ@õóÝq@ ói@ óØóàbäûŠ@a Šòì@ ó’bi~Šói@ óbi@ôäbîb’@ Žî)‹q†@ ŠüïÐûN@â’bè@ ÊÐaŠ

@ôÝïéÜa(ìíióØóàbä@õŠbïn’ŠóqŠóN@@
SM@ôäbØóÜìóè@õòíŽïšŠaíšóÜ@@õ‰ŽïÜüØõŠbîŒa‡äó÷‡äòíîóq@ì@ô’ói@ôäbØóîì@biòŠbØ@@õŠbØìbè@

Šói@ ôäóèb÷óàóè@ ìŽîMŠ@ ŠbîŒa‡äó÷@ŠaíjŽîłìóÜ@ @ ‹àíÈ@Üó÷@ ômbïäbá@ ~@ôàb−òŠóiì@ ÛóîýóÜ
Žî‡Ðòì@ ôäa†ŠóôÙMÜó÷@ õû‹ÜŠbØ@ õüÙäaŒ@ŠóÜ@ ôäbá@ õˆûRTMQRMRPPX@ üi@õ‰ŽïÜüØ

õŠbîŒa‡äó÷@ NŠòìbq@ õóïÔbm@ óîüÙäaŒ@ ãó÷MõŠbî†@ Ûòì@ ôåï’óà@@•óÙ“Žïq@ biòŠbØ@ ô’ói@ ói
‹Ø†~@õˆûŠQUMTMRPPYŽïàb÷@ãóuŠóìa‹iìbä@ô’ói@ón“îó @óØóïÔbm@ôäbØò‹N‹i@bèòìŠóè@òŠbî

Žî‡Ðòì@a‡åîìbè@õìí“q@óÜ@ôòŠ@ôÙ@õ‰ŽïÜüØpbÙi@ìa‹iìbä@õüÙäaŒ@ôäa†Šó@õŠbîŒa‡äó÷N@@
TM@õ‰ŽïÜüØõŠbîŒa‡äó÷–@ õˆûŠQ@ ó¿ó’@QYMTMRPPY@pbÈóQRZPP@õŒaí“ïq@ ûŠòíïä@•bq

@ ôÙŽî‡ÐòìóÜ@ †‹Ø@ õ‰ŽïÜüØŠbjäó÷@ õüÙäaŒ@ õŠbîŒa‡äó÷@~@óØ@Šói@ óÜ@ çìíjmbè@ ÚŽïqŽî†@ çaN@ß†bÈ
@ õ‹ aŠ@ õ‡ïjÉÜaçbîbnüàbàóÜ@ ÛóîòŠbàˆì@ wïÜüØ~b’@ãóuŠó@ ôäa†ŠóóØò‡Ðòì@ óbi@ ôäóî

Übz’ü‚@õóîbàì†‹Ø@ôäbØóïÔbmì@•ói@ôäóèb÷óàóè@õ‡äòíîóq@õŠbîŒaí‚@ bèòìŠóè@ìíi@çbï
çìíi‹mbîŒN@@



 

 ٨٢

UMŠó@ômòŠaŒòì@õò‹äüØ@óÜ@ìb÷@ôäbØòìbš–Š@ôäaˆûQYbmRQOTORPPYŽïÝ@õŠb’óÜ@ôäbá~@@óÜ
@õ‰ŽïÜüØŠói@õŠbîŒa‡äó÷Žî@çaI†N@‡á«@Šbèóiìóä@çbîbnüàbàì@wïÜüØ@õ‹ aŠ@‡ï’Š@‡¼a@ßbáØ

@x‹Ð~Òî‹’@‡á«@çbè‹iì@μy@ó¼@çbàbH†‹Ø@çbîóØò‹äüØ@õŠa‡’ói@N@@
@VMŽïšŠaíšóÜ@çóîýóÜóØüšìímbè@õónÐóè@ôäbØóàbäŠói@õòíŠói@ôn“ @ômóîaŠóiíŽî@@õüšìímbè

Š@óÜ@ôäbáŽïÝ@ôäaˆûQRbmQWMTMRPPYaŠ†Œb@@~@õ‰ŽïÜüØ@õŠbîŒa‡äó÷–@õˆûŠS@ó¿ó’@QTMT@M
RPPYÜüèóÜôIŠóiüšímbè@ômóîaŠóiíŽîH~@pbÈóT@pójîbm@ ôÙîŠa‡î†@õŠa‡’ói@ ûŠòíïä@•bq@õ

äaŠòíŽïqìŠ@ì@çaŠbîŒa‡äó÷óiô†‹Ø@~a†òŠa‡î†@ãóÜ@ŠóiŽîüØ@õ‹ aŠ@ça@çbîbnüàbàóÜ@ÛóîòŠbàˆ@ì@wïÜ
@ çìíiŠa‡’ói@ õŠbØbåïi@ ô’ói@ ôäaŠbØ‡åîí‚ì~ì@ wäŠóì@ ôåïjŽïmói@Šóå‚ò@ìŠbïäaŒ@@çbïäbØóî

†‹Ø‹m@‡äóàóÜìò†@çbîóØòŠa‡î†N@@

@@
WM@@õ‰ŽïÜüØõŠbîŒa‡äó÷MbiòŠbØ@ô’óiMŠóiŽî†@N@çaíuÊ b@ôÌbäüÔ@õŠbØ‡åîí‚@Žô@ì@@oÐaŠ@

ãóØóî@ @ ~Š@ ôäaˆûRYMSPMTMRPPYói@@üi@ ônäaŒ@ õò‹äüØóÜ@ õŠa‡’ói@ Ûóîòìóåî‰Žîím
Žîí‚@ ãóØóî@ ôÌbäüÔ@ ôäaŠbØ‡å~ôäb“ïäìbäói@ IŽîím@ ôÜûŠ@çbä@ pbïåióÜ@ ìý@ ôäaìòŠò‰

a‡Ôa‹ŽïÈ@ õòìóä†‹Ùäa†òìb÷ì@ H@†a‡Ìói@ õüÙäaŒ@ ôàŒòŠaí‚@ @ õŠbîŒa‡äó÷@ ôvïÜüØ@ çóîýóÜóØ@ †‹Ø
ìíiaŠ†Œb@~ôäb“ïäìbäói@óîòìóåî‰Žîím@ãó÷Design and Construction of Workshops 

Board Šói@ ôn’ŠóqŠóói@ óØìíiŽî†@ NŽîí‚@ çóîýóÜ@ çaíu@ãóØóî@ ôÌbäüÔ@ ôäaŠbØ‡å@ @
IŠŽî@ôÝÈ@μj~ŠŽîb–@õ‡éàì@õ‡É@Šaíj@H@õóäìí¹@a†óØò‹äüØóÜ@óbi@ôäóîb’@ìíia‹Øò†bàb÷

î‰ŽîímŽôuójŽïu@õŠaíi@óîa‹‚@ìa‹Ø@‡äóóqóØòìóåç†‹Ø@@N@@



 

 ٨٣

XMŽïè@ÚŽïq@ôàb−òŠò†óÜ@‹q@ôäbåŽïÝ@õüÙäaŒ@çaíŽïäóÜ@ÚŽïÜüØümû@ôäbØbïäbràüØ@ì@ÛóîýóÜ@ôäbá
ünäóáïš@ôäbåŽïè@ãóèŠói@üiìím‹Øóî@ì@çbîŒbi@‹m@ôØóîýóÜ@~ØbïäbràüØ@ìím‹Øóî@ì@çbîŒbi@ôäb

@ãóèŠói@üiŽïè@õˆûŠ@ünäóáïš@ôäbåQ@ó¿ó’RPMUMRPPY@à‰mbØQPZPóÜ@ôäbîóióÜŠó@Üüèô@@ @
@Iô÷Q@H@@õ‰ŽïÜüØŒa‡äó÷@ÚîŠbåï@@ôäa†Œbói@bnóè@õŠbî~ŽôóØìíjm‹ @ü‚óÜ@õòŠòìóm@Z@@
aM‹q@üiìím‹Øóî@õbïäbràüØ@ôäbØòˆû@ãóèŠóiŽïèünäóáïš@ôäbåMÝbm@õünäóáïš@õó ŠbØ@@óuí

ó ŠbØ@õŠóiìŠìò†@ôäaìín“ïäa†@üiNŠói@üiŽîM‡ïª@ò‹îäN@@
lM@ôä†‹Ø@oìŠ†@õómbè@Úïq@ìünäóáïš@õìì‰ïà@~îŠói@üiMÐím@õŠìbèÖïN@@
xMó ŠbØ@óÜ@ômóàýó@~îŠói@üiM‹Øb’@pjÜa@ßb»N@@
@YM@õ‰ŽïÜüØ@õŠbîŒa‡äó÷–ô’ói@õŒbŠýómMŠ@@õˆûRTbmRUMUMRPPY@pbÈó@QPZPPôäbîói@
~Žï@Žïq@ μàóéłb@ õbäb“@ õóä@ ôäb“ïäìbäói@ õü‚IŒbŠýóm@ ìòŠóiŽõíä@ õ†ŠíØ@ ôØóî@H

Šói@ ôäìíiò†bàb÷óiŽîŽîŠbq@ çaŽïÝ@ õŠb qŠói@ ì@ ôäbáÜóà@ ô‹Š@ õ‡äójŽîŽïÝ@ ôånƒÙôäbá@ @
@I@Û@ç@õ@Hì@@ôn“ @õŠóiíîŠóiì@çbØóî@ôäaìòŠb’@õŠóiíîŠóiì@@ôäbáïÝ@ôäaìòŠb’@ôØûŠó

ì@ôäbáŽïÝ@õò†ŠòìŠóq@üÙäaŒ@ôØûŠó@ì@óÜ@ÛóîòŠbàˆ@ì@ôäbØòŠò†ò‡îŠbî@ì@çaíïà@ì@bnüàbà@
Žîí‚òìò†‹Ø@ çaŠbØ‡å@~@ŠónÙŽï@ wåŽïq@ óÜ@ óØbäb“Žïq@ŽïqìíjmbéÙ~@ôn’ŠóqŠóói@ çbîóØóîŠóè

Žîí‚@ çóîýóÜ@ çbîbnüàbàìíia‹Øò†bàb÷@ òìòìa‹Ø@ õŠbî†@ ôÙïÌbäüÔ@ ôäaŠbØ‡å@ ~@ôäóîb’
@òìóîa‹Øò†ŠóóiòìóäbØóäaíïà@çóîýóÜ@ãaìò†Šói@a†óîòìbàìóÜì‡äbîb‚@õˆûŠ@ìì†@óØbäb“Žïqóbi

ìíi@ ônî‹ióØ@óÜ@‹qì@ ãóèŠói@ çaŠbØ‡åîí‚@ õòˆû~Žî†üà@ õŠaíi@ çbØóàóèŠóiì@ ç‹@ŠìíqóÜóØ@@ì
ìíi@çaìíiò†bàb÷@ô’üƒÜ†@ì@õ‡äóàaŒòŠ@õbŽïuóØìíjm‹ @ü‚óÜ@ôäüØ@õŒbŠýóm@N@@

@@



 

 ٨٤

Žîìõóå@Šói@õŠbåïŽîM@bäa†@ kï–ôäb“ïäìbäói@Iìbäóè@ì@@çbä@pbïåi@ôäbØónîíŽïq@óÌbäüÔ@ì
ŽôuójŽïuôä†‹Ø@@õ‹î†ìb÷@õ†ûïrîa‹m@õó üuH 

ŽîìŽïàb÷@ õóåŽîím@ ôäbØò‹@ õòìóåî‰Design and Construction of Workshops 

Board@@
@@

 

@@



 

 ٨٥

 
  
 
 
 

@@
@@
@@
@@
@@
@@
@@
@@

ŽîímôäbØòìóåî‰@ @
@õŠbîŒa‡äó÷@õ‰ŽïÜüØ@–ŽïÝ@õüÙäaŒôäbá@ @

  
 ŽïÜíØ@ ôº†bØó÷ì@ ônäŒ@ ôäþq@ õòíŽïšŠaíšóÜ‰@‹mbîŒ@ ôäa†ìò‹iì@ õŠbîŒa‡äó÷@ õ

Žîím@ õŠaíiói@ ÛóîýóÜ@ aŒòŠb’ì@ Šürq@ ôäbóØ@ ôä‡äbîóŽïqì@ òìóåî‰~@ç†‹Ø@ õŠbî†
ŽïÜì@ ç†‹Ø@ çb“ïä@ oò†ìïmóibi@ ì@ óäbïnäaŒ@ õòìóåïÜüÙì@ oÐ‹ ìó“ŽïØ@ õóäb@

ŠíØíàóØômójîbmói@ ôäbáŽïÝ@õŠb’ì@ôn“ ói@ û‹àó÷@õbïä†@ôäbØóîŠbîŒa‡äó÷@ óïî@~@
‹m@ôØóîýóÜ@óäbïÉÔaì@ìóäbïnäaŒ@õŠóòŠbš@ôä†‹Ù’óÙ“Žïq@Žßó óÜN@@

@@@@@@õŠbîŒa‡äó÷@õ‰ŽïÜüØ@@ôäaìŠbØ–ŽïÝ@õüÙäaŒ@óàaìò†Šói@ôäbá@óÜ@@@@@ôä†‹Ù’óÙ“Žïq@@@@@
@@@@@@õòìóåî‰Žîím@çbåmbïåiì@ýbi@õóàbäaì‹i@óÜ@‹mbîŒ@ôØóîòŠbàˆ@ôäbåŽïè@oò†óiì@Žõíä@@
@@@@Šürq@ôäbîbnüàbà@ôä‡äbîóŽïqìN@@

 

  

  

  



 

 ٨٦

}@Q@{@@

@@
 

@õ‰ŽïÜüØõŠbîŒa‡äó÷~@ô’óiŽî†ìb÷õ‹@–Š@õˆûUó¿ó’@RMTMRPPYÜüèóÜô@IôØbäìŠH~@@pbÈóQPZPP@bnóè@ôäbîói õü ínÑ @ói@
Žîí‚@õóàbäŠónbàôä‡åîí‚@õŠbØ‡åłbi@MŠ@ßb»@wäbàb÷@ŠbîŒa‡äó÷çb¼@@Môäb“ïäìbäói@@@ @

Ia†@ôîóäbÙïÝq@õ‰ŽîŠŠóóÜ@ç‡äaŠórïm@ôÙïÜûŠ‡ïè@õbáïH@ @
(Hydraulic Characteristics of Flow over Stepped Spillway)@ @

 a†@ôîbmüØóÜ@ûŒ@õóÝq@ói@óØóàbäŠ@ó’bi@a Šòì~Šói@óbi@ôäbîb’@Žî)‹q†@ŠüïÐûNôÝïéÜa@â’bè@ÊÐaŠHõŠbïn’ŠóqŠó@@@
ìíióØóàbäN@@ @

i@óØóàbä@õü ínÑ @õóä‰ïÜŠói@óÜ@çìíi@ônî‹ŽîçaZ@ @
QM†@tNóä‰ïÜ@ôØûŠó@@@@@@@@@@@@@@@@@@@@@@@@@@kyb—Üa‡jÈ@‡¼a@ @
RM†@õ@tNãa‡äó÷@@@@@@@@@@@@@@@@@@@@@@@@@@@õŠíä@‡á«†aéi@ @
SMã@õ@tNNãa‡äó÷@@@@@@@@@@@@@@@ãbè†@æ¼‹Üa‡jÈ@Þ—ïÐ@ @
TM@†@ŠüïÐû‹qN@ôÝïéÜa@â’bè@ÊÐaŠ@ì@ãa‡äó÷@@@@@@@Šbïn’ŠóqŠóN@ @

 

ä@ ãó÷@ õ‹m@ ôÙŽïÜìóèóîóàb@ õ‰ŽïÜüØì@ ôäbáŽïÝ@ õüÙäaŒ@ õŠbîŒa‡äó÷@ôÙŽŽïàóèŠói

òŒaìbä@õŠbîŒa‡äó÷@õŠaíióÜ@óîŽïèŠó›Øa@ÚïÜûŠ‡@@ììb÷@ôäbéïu@õ‹m@ôÙŽïmóà‚@ì

ŽïäbØòŠóiŠbØóiôn@@~ói@pòŠbióŠŠó@ôäbØòŠüu@@ì@ôîìb÷@@õ‰ŽîŠóîŠbØ@@ŠóóÜ@çbî

õìb÷@õòŒì@ôäìíšìbäóÜ@õbäaímN 

 



 

 ٨٧

@@

@@



 

 ٨٨

 



 

 ٨٩

@@



 

 ٩٠

@@



 

 ٩١

@@



 

 ٩٢

@@
 



 

 ٩٣

}@R@{ 

 
@õ‰ŽïÜüØõŠbîŒa‡äó÷~@õŠbØbåïi@ô’ói–Š@õˆûU@ó¿ó’@XMQMRPPYóÜ@ÜüèôIô÷RH~@@pbÈó
QPZSPbnóè@ôäbîói õü ínÑ @ói@bàłbi@ôä‡åîí‚@õŠbØ‡åîí‚@õóàbäŠónMau@ŠbîŒa‡äó÷ 

@@‡á«@æyMôäb“ïäìbäói@@I@ônî‹ÙäüØ@ðÜóîaŠ@óÜ@ŒŠ†@ôäìíjnìŠ†@õaì†@õ‹ Šói
@õŒŠói@ñ‹ Šóiμîýüq@ðÜb’Š@ì@æb÷@ô“ï’ói@ìaŠ‰ŽîŠa†H@@

HPost-Cracking Strength of High Strength Fiber Reinforced 

Beam Concrete) @@
 óÜûŒ@õóÝq@ói@óØóàbä@a‡îbmüØ@a Šòì@ó’biŠ~Šói@óbi@ôäbîb’@Žî)‹q†@ŠüïÐûN@‡¼a@ßþu

‡ïÉ@HìíióØóàbä@@õŠbïn’ŠóqŠó@N@@
óØóàbä@õü ínÑ @õóä‰ïÜçaîŠói@óÜ@çìíi@ônî‹i@Z@@

QM†N@ôÝÈçb›àŠóä‰ïÜ@ôØûŠó@@@@@@@@@@@@@@@@@@@@@@@@@@@
RM†NóØbØ@†b“Ü†@ãa‡äó÷@@@@@@@@@@@@@@@@@@@@@Šìí@@
SM†NŽßbàb @@@@@@@@@@@@@@@‡ï’Š@‡á«@@@@ãa‡äó÷@@
TM‹q@†@ŠüïÐûN@@‡ïÉ@‡¼a@ßþu@@@@Šbïn’ŠóqŠóì@ãa‡äó÷N 

 



 

 ٩٤

 

ÙŽïÜìóèóîóàbä@ãó÷@@@@@@@@@@@@õ‹m@ô@õ‰ŽïÜüØì@ôäbáŽïÝ@õüÙäaŒ@õŠbîŒa‡äó÷ @ôàóèŠói

Žîím@ì@ôäí¯ìó’Žîím@ôäaìý@õòìóåî‰łìì@õŠò‰@õŠbîŒa‡äó÷@õŠaíióÜ@óî@õŠaìò†ŠíØ@ôm

oŽî‹ÙäüØ@@~çbØóïîýüq@óÜb“îŠ@õŠóîŠbØ@ói@pòŠbió)@steel fibersH@@õ‹ Šói@Šó@óÜ

ŽîŠa†@ŒŠói@õ‹ Šói@ônŽî‹ÙäüØ@ôÜóîaŠ@õòìóäbàóšæb÷@ô“ï’ói@ìaŠ‰.  

óÜ@μnî‹i@óØòìóåïÜüÙŽïÜ@ôäbØóî@ðØòŠó@òìaŠü @@@@@@@@@@Z@@

QMŽî‹ÙäüØ@ôäbnóq@õ‹ ŠóióØón@ compressive strength f'c@õa†ìóàóÜ@ISW~V@@bm@VP~SU@

ŽßbÙbqbïàNH@@

RMŽßb“îŠ@õòŠbióÔó’ói@ fiber volume fractionI@@P~PPE@@@~P~SU@E@@òìP~WH@E@@

SMŽïä@õò‰ŽîŠ@çbØóïîýüqóÜb“îŠ@õòmì@õ‰ŽîŠ†@çaí aspect ratio@I@QSS~QPP@òì@QVP@NH@@

ŽïÜ@ãó÷@óbi@ôäóîb’@îòìóåïÜüÙóäbïÙïnØa‹q@ðØóîòìóåïÜüÙŽïÜ@@óóî@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@N



 

 ٩٥

ón‚íq@ @

 
‹q@ ðØóîòìóåïÜüÙŽïÜ@ óîóàbä@ ãó÷çbØóïîýüq@ óÜb“îŠ@ õŠóîŠbØ@ ói@ pòŠbió@ ììŠómb‚ò†@ óäbïÙïnØa)@steel (fibers@Šó@ óÜ@

æb÷@ô“ï’ói@ìaŠ‰ŽîŠa†@ŒŠói@õ‹ Šói@ônî‹ÙäüØ@ôÜóîaŠ@õòìóäbàóš@õ‹ Šói@ @

(Strength of high strength reinforced concrete beams flexural)N @ñ‹ Šói@ ônî‹ÙäüØ@ ðÜóîaŠ@ òäaì†

†@õŒŠóiÜb“îŠ@ ì@æb÷@ô“ï’ói@ ìaŠ‰đŽîŠaõó ‹ióäbq@ói@μîýüq@ðSPPFQUP@õ‰ŽîŠ†@ òì@âÝà@RPPP@ìa‹ØŠbi@ òì@õŠbØbói@ ìa aŠ@âÝà@

òìóäa‹ÙïÔbm@òìòŠbi@ônåqìì†@õbŽîŠóÜ@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@N 

åïÜüÙŽïÜ@ óØ@ õóäbî@ ðØòŠó@ òìaŠü @ ìó÷óØónî‹ÙäüØ@ ôäbnóq@ õ‹ ŠóióÜ@ μnî‹i@ òìa‹ØŠóóÜ@ çbîòìó 

 compressive strength f'c@ õa†ìóàóÜ@ISW~V@ bm@VP~SUŽßbÙbqbïà@H@ ~Žßb“îŠ@ õòŠbióÔó’ói fiber volume  

fractionI@ @P~PPE@@ @ ~P~SU@ E@@ òìP~W@ H@ Eòmì@ õ‰ŽîŠ†@ çaíŽïä@ õò‰ŽîŠ@ òì@aspect ratio I@QSS~QPP@ òì@QVP@ H@üi

îŠçbØóïîýüqóÜb“@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@N@ @

       @õìónq@ðä†‹Ø†bîŒ@õüè@ónŽïiò†@çbØóïîýüqóÜb“îŠ@õòŠbióÔó’ói@óÜ@ç†‹Ø†bîŒ@óØ@o‚@çbîŠò†@çbØòìóä†‹ÙïÔbm@ðàb−ó÷

aŠ@õòìóäbàóš@ñ‹ Šói@òì@ñòìóäbàóšμîýüq@ôÜb“îŠì@æb÷@@ô“ï’@ói@ìaŠ‰ŽîŠa†@ŒŠói@õ‹ Šói@ônî‹ÙäüØ@ôÜóî@~@ôÜb“îŠ@õŠóîŠbØ

ôîbb÷@ õ‹ Šói@ônî‹ÙäüØ@ôÜóîaŠ@ ŠóóÜ@Ûòì@ ò‹mbîŒ@ ŒŠói@ õ‹ Šói@ônî‹ÙäüØ@ôÜóîaŠ@ Šó@ óÜ@μîýüq@ ~@ó’ói@ôäbåŽïèŠbØóiói

@õòŠbióÔIP~SU@E@òìP~W@HE@pbØò†@†bîŒ@òìóäbàóš@õìónq@õò‰ŽîŠ@óiIRQ~TU@E@òìTP~WT@E@ôäbnóq@õ‹ Šói@ÚŽïnî‹ÙäüØ@üiVP~SU@

oŽïi@ ŽßbÙbqbŽïà@ ~QP~PY@ E@ òìQY~TY@ E@ ôäbnóq@ õ‹ Šói@ÚŽïnî‹ÙäüØ@ üiSW~VÛóî@ õaì†@ óÜ@Ûóî@ oŽïi@ ŽßbÙbqbŽïà@@ NH@õbäaím

pbØò†@†bîŒ@@òìóäbàóš@õ‹ Šói@@õò‰ŽîŠ@óiIQU~QU@E@òìQX~QX@Eq@õ‹ Šói@ÚŽïnî‹ÙäüØ@üi@ôäbnóVP~SUoŽïi@ŽßbÙbqbŽïà@@~V~RU@E

@òìQR~RU@E@ôäbnóq@õ‹ Šói@ÚŽïnî‹ÙäüØ@üiSW~VÛóî@õaì†@óÜ@Ûóî@oŽïi@ŽßbÙbqbŽïà@@@@@@@@@@@@@NH 

     äaím@ôä‡äþàó‚@üi@òìa‹Ø@Šbïå“Žïq@Ûóîó“ŽïØìbè@óäbàb−ó÷@ìói@o“rÜbqb@ôÜóîaŠ@üi@ŠóîŠbØ@õŠü óäŠbi@õ‹iŒ@õó“ŽïØìbè@õ

‹ÙäüØμîýüq@ôÜb“îŠì@æb÷@ @ô“ï’@ói@ìaŠ‰ŽîŠa†@ @õŒŠói@õ‹ Šói@ônîN@óØòìa‹ØŠbïå“Žïq@ó“ŽïØìbè@ói@çìímbèŠò†@óØ@õóäa‹i@ìó÷

Šìbè@ aìóØ@ a‹åïiòìóî@ ôÙî‹àó÷@ õ†üØ@ çbîý@ óÜ@ ìa‹ØŠbïå“Žïq@ ôØóîó“ŽïØìbè@ óÜ@ çìímbèŠò†@ óØ@ õóäa‹i@ ìó÷@ Žßó @ óÜ@ æÙŽî@ @

IACISQXMPUH 



 

 ٩٦

 

POST-CRACKING STRENGTH 
OF HIGH STRENGTH FIBER 

REINFORCED CONCRETE BEAMS 
 

A THESIS  
SUBMITTED TO THE COLLEGE OF ENGINEERING AT 

THE UNIVERSITY OF SULIMANI IN PARTIAL 

FULFILLMENT OF 
THE REQUIRMENTS FOR THE DEGREE OF 

MASTER OF SCIENCE IN 
STRUCTURAL ENGINEERING 

 
 

By 

Jaza Hassan Muhammad 

B. Sc. in Structural Engineering 

٢٠٠٢ 
 
 

Supervised By: 
Prof. Dr. Jalal Ahmad Saeed 

   
 

September ٢٠٠٨                    Ramadan ٢٧٠٨                        ١٤٢٩  Galawezh  
  



 

 ٩٧

                            



 

 ٩٧

@@
 

@@
@@

@@
 

ôÙïäbÙï¾a@‘‡åé¾a@ @
âïèa‹ia@Š‡ïy@ @

óïÙïäbÙï¾a@ó‡åa@ôÐ@nubà@@@
 

By: Haidar Ibrahim 
com.yahoo@haidarnuceng  

  
  
  

mailto:haidarnuceng@yahoo.com


 

 ٩٨

Magnetohydrodynamics (MHD) (magnetofluiddynamics or 
hydromagnetics) is the academic discipline which studies the 
dynamics of electrically conducting fluids. Examples of such fluids 
include plasmas, liquid metals, and salt water. The word 
magnetohydrodynamics (MHD) is derived from magneto- meaning 
magnetic field, and hydro- meaning liquid, and -dynamics meaning 
movement. The field of MHD was initiated by Hannes Alfvén, for 
which he received the Nobel Prize in Physics in ١٩٧٠. 

The idea of MHD is that magnetic fields can induce currents in a 
moving conductive fluid, which create forces on the fluid, and also 
change the magnetic field itself. The set of equations which describe 
MHD are a combination of the Navier-Stokes equations of fluid 
dynamics and Maxwell's equations of electromagnetism. These 
differential equations have to be solved simultaneously, either 
analytically or numerically. Because MHD is a fluid theory, it cannot 
treat kinetic phenomena, i.e., those in which the existence of discrete 
particles, or of a non-thermal distribution of their velocities, is 
important. 

The simplest form of MHD, Ideal MHD, assumes that the fluid has so little resistivity 
that it can be treated as a perfect conductor. (This is the limit of infinite magnetic 
Reynolds number.) In ideal MHD, Lenz's law dictates that the fluid is in a sense tied to 
the magnetic field lines. To be more precise, in ideal MHD, a small rope-like volume of 
fluid surrounding a field line will continue to lie along a magnetic field line, even as it 
is twisted and distorted by fluid flows in the system. The connection between magnetic 
field lines and fluid in ideal MHD fixes the topology of the magnetic field in the fluid -- 
for example, if a set of magnetic field lines are tied into a knot, then they will remain so 
as long as the fluid/plasma has negligible resistivity. This difficulty in reconnecting 
magnetic field lines makes it possible to store energy by moving the fluid or the source 
of the magnetic field. The energy can then become available if the conditions for ideal 
MHD break down, allowing magnetic reconnection that releases the stored energy from 
the magnetic field. 

Ideal MHD is only strictly applicable when: 
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١. The plasma is strongly collisional, so that the time scale of 
collisions is shorter than the other characteristic times in the 
system, and the particle distributions are therefore close to 
Maxwellian.  

٢. The resistivity due to these collisions is small. In particular, the 
typical magnetic diffusion times over any scale length present in 
the system must be longer than any time scale of interest.  

٣. We are interested in length scales much longer than the ion skin 
depth and Larmor radius perpendicular to the field, long enough 
along the field to ignore Landau damping, and time scales much 
longer than the ion gyration time (system is smooth and slowly 
evolving).  

In an imperfectly conducting fluid, the magnetic field can generally 
move through the fluid, following a diffusion law with the resistivity 
of the plasma serving as a diffusion constant. This means that 
solutions to the ideal MHD equations are only applicable for a limited 
time for a region of a given size before diffusion becomes too 
important to ignore. One can estimate the diffusion time across a solar 
active region (from collisional resistivity) to be hundreds to thousands 
of years, much longer than the actual lifetime of a sunspot -- so it 
would seem reasonable to ignore the resistivity. By contrast, a meter-
sized volume of seawater has a magnetic diffusion time measured in 
milliseconds. 

Even in physical systems which are large and conductive enough that 
simple estimates suggest that we can ignore the resistivity, resistivity 
may still be important: many instabilities exist that can increase the 
effective resistivity of the plasma by factors of more than a billion. 
The enhanced resistivity is usually the result of the formation of small 
scale structure like current sheets or fine scale magnetic turbulence, 
introducing small spatial scales into the system over which ideal 
MHD is broken and magnetic diffusion can occur quickly. When this 
happens, Magnetic Reconnection may occur in the plasma to release 

http://en.wikipedia.org/w/index.php?title=Diffusion_law&action=edit&redlink=1
http://en.wikipedia.org/wiki/Diffusion_constant
http://en.wikipedia.org/wiki/Instability
http://en.wikipedia.org/wiki/Magnetic_Reconnection


 

 ١٠٠

stored magnetic energy as waves, bulk mechanical acceleration of 
material, particle acceleration, and heat. Magnetic reconnection in 
highly conductive systems is important because it concentrates energy 
in time and space, so that gentle forces applied to a plasma for long 
periods of time can cause violent explosions and bursts of radiation. 

When the fluid cannot be considered as completely conductive, but 
the other conditions for ideal MHD are satisfied, it is possible to use 
an extended model called resistive MHD. This includes an extra term 
in Ampere's Law which models the collisional resistivity. Generally 
MHD computer simulations are at least somewhat resistive because 
their computational grid introduces a numerical resistivity. 

Another limitation of MHD (and fluid theories in general) is that they 
depend on the assumption that the plasma is strongly collisional (this 
is the first criterion listed above), so that the time scale of collisions is 
shorter than the other characteristic times in the system, and the 
particle distributions are Maxwellian. This is usually not the case in 
fusion, space and astrophysical plasmas. When this is not the case, or 
we are interested in smaller spatial scales, it may be necessary to use a 
kinetic model which properly accounts for the non-Maxwellian shape 
of the distribution function. However, because MHD is very simple, 
and captures many of the important properties of plasma dynamics, it 
is often qualitatively accurate, and is almost invariably the first model 
tried.In many MHD systems, most of the electric current is 
compressed into thin, nearly-two-dimensional ribbons termed current 
sheets. These can divide the fluid into magnetic domains, inside of 
which the currents are relatively weak. Current sheets in the solar 
corona are thought to be between a few meters and a few kilometers 
in thickness, which is quite thin compared to the magnetic domains 
(which are thousands to hundreds of thousands of kilometers across). 
Another example is in the earth's magnetosphere, where current 
sheets separate topologically distinct domains, isolating most of the 
earth's ionosphere from the solar wind.                
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