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Ü·³»²·±²æ ×ÐÛ èð ó êðð ·² ¿½½±®¼¿²½» ©·¬¸ Û«®±²±®³ ïçóëéå ×ÐÛ ß èð ó êððå ×ÐÛ Ñ ïèð ó êððå ×ÐÛ éëð
Ì±´»®¿²½»æ ÛÒ ïððíìæ ïççí
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ß¾³»«²¹»²æ ×ÐÛ èð ó êðð ¹»³�y Û«®±²±®³ ïçóëéå ×ÐÛ ß èð ó êððå ×ÐÛ Ñ ïèð ó êððå ×ÐÛ éëð
Ì±´»®¿²¦»²æ ÛÒ ïððíìæ ïççí
Ñ¾»®º´�½¸»²¾»½¸¿ºº»²¸»·¬ ¹»³�y ÛÒ ïðïêíóíæ ïççïô Õ´¿» Ýô Ë²¬»®¹®«°°» ï

{ Ý±³³¿²¼» ³·²·³¿´»æ °±«® Í îíë ÖÎô ½ºò ½±²¼·¬·±² ¼» ´·ª®¿·±² °¿¹» îïê å °±«® ¬±«¬» ¿«¬®» ¯«¿´·¬� ìð ¬ ±« «·ª¿²¬ ¿½½±®¼ò
õ Ý±³³¿²¼» ³·²·³¿´»æ ìð ¬ °¿® °®±º·´� »¬ ¯«¿´·¬� ±« «·ª¿²¬ ¿½½±®¼ò
ö Ì±²²¿¹» ³·²·³«³ »¬ ½±²¼·¬·±² ¼» ´·ª®¿·±² ²�½»·¬»²¬ «² ¿½½±®¼ °®�¿´¿¾´»ò

{ Ó·²·³«³ ±®¼»®æ º±® ¬¸» Í îíë ÖÎ ¹®¿¼» ½ºò ¼»´·ª»®§ ½±²¼·¬·±² °¿¹» îïê å º±® ¿²§ ±¬¸»® ¹®¿¼» ìð ¬ ±® «°±² ¿¹®»»³»²¬ò
õ Ó·²·³«³ ±®¼»®æ ìð ¬ °»® »½¬·±² ¿²¼ ¹®¿¼» ±® «°±² ¿¹®»»³»²¬ò
ö Ó·²·³«³ ¬±²²¿¹» ¿²¼ ¼»´·ª»®§ ½±²¼·¬·±² «°±² ¿¹®»»³»²¬ò

{ Ó·²¼»¬¾»¬»´´³»²¹»æ º�® Í îíë ÖÎ ¹»³�y Ô·»º»®¾»¼·²¹«²¹»² Í»·¬» îïêå º�® ¶»¼» ¿²¼»®» Ù�¬» ìð ¬ ±¼»® ²¿½¸ Ê»®»·²¾¿®«²¹ò
õ Ó·²¼»¬¾»¬»´´³»²¹»æ ìð ¬ °®± Ð®±º·´ «²¼ Ù�¬» ±¼»® ²¿½¸ Ê»®»·²¾¿®«²¹ò
ö Ü·» Ó·²¼»¬³»²¹»² °®± Þ»¬»´´«²¹ ±©·» ¼·» Ô·»º»®¾»¼·²¹«²¹»² ·²¼ ·³ Ê±®¿« ¦« ª»®»·²¾¿®»²ò

×ÐÛ èð ß{ñö ëôð éè ìê íôí ìôî ë êôíè êçôê ëçôê ó ó ó ðôíîë êìôçð
×ÐÛ èðö êôð èð ìê íôè ëôî ë éôêì êçôê ëçôê ó ó ó ðôíîè ëìôêì

×ÐÛ ß ïðð{ñö êôç çè ëë íôê ìôé é èôéè èèôê éìôê ó ó ó ðôíçé ëéôëé
×ÐÛ ïððö èôï ïðð ëë ìôï ëôé é ïðôí èèôê éìôê ó ó ó ðôìðð ìçôíí

×ÐÛ ß ïîð{ èôé ïïéôê êì íôè ëôï é ïïôð ïðéôì çíôì ó ó ó ðôìéî ëìôìé
×ÐÛ ïîð ïðôì ïîð êì ìôì êôí é ïíôî ïðéôì çíôì ó ó ó ðôìéë ìëôèî

×ÐÛ ß ïìð{ ïðôë ïíéôì éí íôè ëôê é ïíôì ïîêôî ïïîôî ó ó ó ðôëìé ëîôðë
×ÐÛ ïìð ïîôç ïìð éí ìôé êôç é ïêôì ïîêôî ïïîôî ó ó ó ðôëëï ìîôéð

×ÐÛ ß ïêð{ ïîôé ïëé èî ì ëôç ç ïêôî ïìëôî ïîéôî ó ó ó ðôêïç ìèôéð
×ÐÛ ïêð ïëôè ïêð èî ë éôì ç îðôï ïìëôî ïîéôî ó ó ó ðôêîí íçôìé

×ÐÛ ß ïèð{ ïëôì ïéé çï ìôí êôë ç ïçôê ïêì ïìê Ó ïð ìè ìè ðôêçì ìëôïë
×ÐÛ ïèð ïèôè ïèð çï ëôí è ç îíôç ïêì ïìê Ó ïð ìè ìè ðôêçè íéôïí
×ÐÛ Ñ ïèðõ îïôí ïèî çî ê ç ç îéôï ïêì ïìê Ó ïð ëð ëð ðôéðë ííôïî

×ÐÛ ß îðð{ ïèôì ïçé ïðð ìôë é ïî îíôë ïèí ïëç Ó ïð ëì ëè ðôéêì ìïôìç
×ÐÛ îðð îîôì îðð ïðð ëôê èôë ïî îèôë ïèí ïëç Ó ïð ëì ëè ðôéêè íìôíê
×ÐÛ Ñ îððõ îëôï îðî ïðî êôî çôë ïî íîôð ïèí ïëç Ó ïð ëê êð ðôééç íïôðë

×ÐÛ ß îîð{ îîôî îïé ïïð ë éôé ïî îèôí îðïôê ïééôê Ó ïî êð êî ðôèìí íèôðî
×ÐÛ îîð îêôî îîð ïïð ëôç çôî ïî ííôì îðïôê ïééôê Ó ïî êð êî ðôèìè íîôíê
×ÐÛ Ñ îîðõ îçôì îîî ïïî êôê ïðôî ïî íéôì îðïôê ïééôê Ó ïð ëè êê ðôèëè îçôîì
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×ÐÛ èð ß ëôð êìôíè ïêôëï ïèôçè íôïè íôðé êôèë îôçè ìôêç ïôðì ïéôêð ðôìî ðôðç ï ï ó ï ï ó
×ÐÛ èð êôð èðôïì îðôðí îíôîî íôîì íôëè èôìç íôêç ëôèî ïôðë îðôïð ðôéð ðôïî ï ï ó ï ï ó

×ÐÛ ß ïðð êôç ïìïôî îèôèï íîôçè ìôðï ìôìì ïíôïî ìôéé éôëì ïôîî îïôîð ðôéé ðôîè ï ï ó ï ï ó
×ÐÛ ïðð èôï ïéïôð íìôîð íçôìï ìôðé ëôðè ïëôçî ëôéç çôïë ïôîì îíôéð ïôîð ðôíë ï ï ó ï ï ó

×ÐÛ ß ïîð èôé îëéôì ìíôéé ìçôèé ìôèí ëôìï îîôíç éôðð ïðôçè ïôìî îîôîð ïôðì ðôéï ï ï ó ï ï ó
×ÐÛ ïîð ïðôì íïéôè ëîôçê êðôéí ìôçð êôíï îéôêé èôêë ïíôëè ïôìë îëôîð ïôéì ðôèç ï ï ó ï ï ó

×ÐÛ ß ïìð ïðôë ìíìôç êíôíð éïôêð ëôéð êôîï íêôìî çôçè ïëôëî ïôêë îíôîð ïôíê ïôëè ï ï ó ï î ó
×ÐÛ ïìð ïîôç ëìïôî ééôíî èèôíì ëôéì éôêì ììôçî ïîôíï ïçôîë ïôêë îêôéð îôìë ïôçè ï ï ó ï ï ó
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×ÐÛ Ñ îðð îëôï îîïï îïèôç îìçôì èôíî ïëôìë ïêèôç ííôïï ëïôèç îôíð íçôîê çôìë ïëôëé ï ï ó ï ï ó
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Ü·³»²·±²æ ×ÐÛ èð ó êðð ·² ¿½½±®¼¿²½» ©·¬¸ Û«®±²±®³ ïçóëéå ×ÐÛ ß èð ó êððå ×ÐÛ Ñ ïèð ó êððå ×ÐÛ éëð
Ì±´»®¿²½»æ ÛÒ ïððíìæ ïççí
Í«®º¿½» ½±²¼·¬·±² ¿½½±®¼·²¹ ¬± ÛÒ ïðïêíóíæïççïô ½´¿ Ýô «¾½´¿ ï

Û«®±°�·½¸» ×óÐ®±º·´» øÚ±®¬»¬¦«²¹÷
ß¾³»«²¹»²æ ×ÐÛ èð ó êðð ¹»³�y Û«®±²±®³ ïçóëéå ×ÐÛ ß èð ó êððå ×ÐÛ Ñ ïèð ó êððå ×ÐÛ éëð
Ì±´»®¿²¦»²æ ÛÒ ïððíìæ ïççí
Ñ¾»®º´�½¸»²¾»½¸¿ºº»²¸»·¬ ¹»³�y ÛÒ ïðïêíóíæ ïççïô Õ´¿» Ýô Ë²¬»®¹®«°°» ï 

{ Ý±³³¿²¼» ³·²·³¿´»æ °±«® Í îíë ÖÎô ½ºò ½±²¼·¬·±² ¼» ´·ª®¿·±² °¿¹» îïê å °±«® ¬±«¬» ¿«¬®» ¯«¿´·¬� ìð ¬ ±« «·ª¿²¬ ¿½½±®¼ò
õ Ý±³³¿²¼» ³·²·³¿´»æ ìð ¬ °¿® °®±º·´� »¬ ¯«¿´·¬� ±« «·ª¿²¬ ¿½½±®¼ò

{ Ó·²·³«³ ±®¼»®æ º±® ¬¸» Í îíë ÖÎ ¹®¿¼» ½ºò ¼»´·ª»®§ ½±²¼·¬·±² °¿¹» îïê å º±® ¿²§ ±¬¸»® ¹®¿¼» ìð ¬ ±® «°±² ¿¹®»»³»²¬ò
õ Ó·²·³«³ ±®¼»®æ ìð ¬ °»® »½¬·±² ¿²¼ ¹®¿¼» ±® «°±² ¿¹®»»³»²¬ò

{ Ó·²¼»¬¾»¬»´´³»²¹»æ º�® Í îíë ÖÎ ¹»³�y Ô·»º»®¾»¼·²¹«²¹»² Í»·¬» îïêå º�® ¶»¼» ¿²¼»®» Ù�¬» ìð ¬ ±¼»® ²¿½¸ Ê»®»·²¾¿®«²¹ò
õ Ó·²¼»¬¾»¬»´´³»²¹»æ ìð ¬ °®± Ð®±º·´ «²¼ Ù�¬» ±¼»® ²¿½¸ Ê»®»·²¾¿®«²¹ò

×ÐÛ ß îìð{ îêôî îíé ïîð ëôî èôí ïë ííôí îîðôì ïçðôì Ó ïî êì êè ðôçïè íëôïð
×ÐÛ îìð íðôé îìð ïîð êôî çôè ïë íçôï îîðôì ïçðôì Ó ïî êê êè ðôçîî íðôðî
×ÐÛ Ñ îìðõ íìôí îìî ïîî é ïðôè ïë ìíôé îîðôì ïçðôì Ó ïî êê éð ðôçíî îéôïé

×ÐÛ ß îéð{ íðôé îêé ïíë ëôë èôé ïë íçôî îìçôê îïçôê Ó ïê éð éî ïôðíé ííôéë
×ÐÛ îéð íêôï îéð ïíë êôê ïðôî ïë ìëôç îìçôê îïçôê Ó ïê éî éî ïôðìï îèôèê
×ÐÛ Ñ îéðõ ìîôí îéì ïíê éôë ïîôî ïë ëíôè îìçôê îïçôê Ó ïê éî éî ïôðëï îìôèè

×ÐÛ ß íðð{ íêôë îçé ïëð êôï çôî ïë ìêôë îéèôê îìèôê Ó ïê éî èê ïôïëê íïôêë
×ÐÛ íðð ìîôî íðð ïëð éôï ïðôé ïë ëíôè îéèôê îìèôê Ó ïê éî èê ïôïêð îéôìê
×ÐÛ Ñ íððõ ìçôí íðì ïëî è ïîôé ïë êîôè îéèôê îìèôê Ó ïê éì èè ïôïéì îíôèï

×ÐÛ ß ííð{ ìíôð íîé ïêð êôë ïð ïè ëìôé íðé îéï Ó ïê éè çê ïôîëð îçôðç
×ÐÛ ííð ìçôï ííð ïêð éôë ïïôë ïè êîôê íðé îéï Ó ïê éè çê ïôîëì îëôëî
×ÐÛ Ñ ííðõ ëéôð ííì ïêî èôë ïíôë ïè éîôê íðé îéï Ó ïê èð çè ïôîêè îîôîì

×ÐÛ ß íêð{ ëðôî íëéôê ïéð êôê ïïôë ïè êìôð ííìôê îçèôê Ó îî èê èè ïôíëï îêôçï
×ÐÛ íêð ëéôï íêð ïéð è ïîôé ïè éîôé ííìôê îçèôê Ó îî èè èè ïôíëí îíôéð
×ÐÛ Ñ íêðõ êêôð íêì ïéî çôî ïìôé ïè èìôï ííìôê îçèôê Ó îî çð çð ïôíêé îðôêç

×ÐÛ ß ìðð{ ëéôì íçé ïèð é ïî îï éíôï íéí ííï Ó îî çì çè ïôìêì îëôëï
×ÐÛ ìðð êêôí ìðð ïèð èôê ïíôë îï èìôë íéí ííï Ó îî çê çè ïôìêé îîôïî
×ÐÛ Ñ ìððõ éëôé ìðì ïèî çôé ïëôë îï çêôì íéí ííï Ó îî çê ïðð ïôìèï ïçôëé

×ÐÛ ß ìëð{ êéôî ììé ïçð éôê ïíôï îï èëôê ìîðôè íéèôè Ó îì ïðð ïðî ïôêðí îíôèé
×ÐÛ ìëð ééôê ìëð ïçð çôì ïìôê îï çèôè ìîðôè íéèôè Ó îì ïðð ïðî ïôêðë îðôêç
×ÐÛ Ñ ìëðõ çîôì ìëê ïçî ïï ïéôê îï ïïè ìîðôè íéèôè Ó îì ïðî ïðì ïôêîî ïéôëê
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Ñ¾»®º´�½¸»²¾»½¸¿ºº»²¸»·¬ ¹»³�y ÛÒ ïðïêíóíæ ïççïô Õ´¿» Ýô Ë²¬»®¹®«°°» ï

{ Ý±³³¿²¼» ³·²·³¿´»æ °±«® Í îíë ÖÎô ½ºò ½±²¼·¬·±² ¼» ´·ª®¿·±² °¿¹» îïê å °±«® ¬±«¬» ¿«¬®» ¯«¿´·¬� ìð ¬ ±« «·ª¿²¬ ¿½½±®¼ò

{ Ó·²·³«³ ±®¼»®æ º±® ¬¸» Í îíë ÖÎ ¹®¿¼» ½ºò ¼»´·ª»®§ ½±²¼·¬·±² °¿¹» îïê å º±® ¿²§ ±¬¸»® ¹®¿¼» ìð ¬ ±® «°±² ¿¹®»»³»²¬ò

{ Ó·²¼»¬¾»¬»´´³»²¹»æ º�® Í îíë ÖÎ ¹»³�y Ô·»º»®¾»¼·²¹«²¹»² Í»·¬» îïêå º�® ¶»¼» ¿²¼»®» Ù�¬» ìð ¬ ±¼»® ²¿½¸ Ê»®»·²¾¿®«²¹ò

ØÛ éðð ßß{ ïëð êéð íðð ïí ïé îé ïçðôç êíê ëèî Ó îé ïîî ïçè îôìêè ïêôìê
ØÛ éðð ß îðì êçð íðð ïìôë îé îé îêðôë êíê ëèî Ó îé ïîì ïçè îôëðë ïîôîë
ØÛ éðð Þ îìï éðð íðð ïé íî îé íðêôì êíê ëèî Ó îé ïîê ïçè îôëîð ïðôìè
ØÛ éðð Ó íðï éïê íðì îï ìð îé íèíôð êíê ëèî Ó îé ïíî îðð îôëêð èôëïí
ØÛ éðð ¨ íëî{ íëî éîè íðè îë ìê îé ììèôê êíê ëèî Ó îé ïíè îðð îôëçî éôíëç
ØÛ éðð ¨ ìïè{ ìïè éìì íïí îçôë ëì îé ëíïôç êíê ëèî Ó îé ïìî îðê îôêíë êôíïð

ØÛ èðð ßß{ ïéî ééð íðð ïì ïè íð îïèôë éíì êéì Ó îé ïíð ïçè îôêêð ïëôëï
ØÛ èðð ß îîì éçð íðð ïë îè íð îèëôè éíì êéì Ó îé ïíð ïçè îôêçè ïîôðí
ØÛ èðð Þ îêî èðð íðð ïéôë íí íð ííìôî éíì êéì Ó îé ïíì ïçè îôéïí ïðôíì
ØÛ èðð Ó íïé èïì íðí îï ìð íð ìðìôí éíì êéì Ó îé ïíè ïçè îôéìê èôêëë
ØÛ èðð ¨ íéí{ íéí èîê íðè îë ìê íð ìéìôê éíì êéì Ó îé ïìì îðð îôéèî éôìêç
ØÛ èðð ¨ ììì{ ììì èìî íïí íð ëì íð ëêêôð éíì êéì Ó îé ïìè îðê îôèîì êôíëé

ØÛ çðð ßß{ ïçè èéð íðð ïë îð íð îëîôî èíð ééð Ó îé ïíð ïçè îôèëè ïìôìì
ØÛ çðð ß îëî èçð íðð ïê íð íð íîðôë èíð ééð Ó îé ïíî ïçè îôèçê ïïôëï
ØÛ çðð Þ îçï çðð íðð ïèôë íë íð íéïôí èíð ééð Ó îé ïíì ïçè îôçïï çôçç
ØÛ çðð Ó ííí çïð íðî îï ìð íð ìîíôê èíð ééð Ó îé ïíè ïçè îôçíì èôèîì
ØÛ çðð ¨ íçï{ íçï çîî íðé îë ìê íð ìçéôé èíð ééð Ó îé ïìì îðð îôçéð éôêðì
ØÛ çðð ¨ ìêê{ ìêê çíè íïî íð ëì íð ëçíôé èíð ééð Ó îé ïìè îðì íôðïî êôìêì

ØÛ ïððð ßß{ îîî çéð íðð ïê îï íð îèîôî çîè èêè Ó îé ïíî ïçè íôðëê ïíôèð
ØÛ ïððð ¨ îìç{ îìç çèð íðð ïêôë îê íð íïêôè çîè èêè Ó îé ïíì ïçì íôðè ïîôíé
ØÛ ïððð ß îéî ççð íðð ïêôë íï íð íìêôè çîè èêè Ó îé ïíî ïçè íôðçë ïïôíé
ØÛ ïððð Þ íïì ïððð íðð ïç íê íð ìððôð çîè èêè Ó îé ïíì ïçè íôïïð çôçðë
ØÛ ïððð Ó íìç ïððè íðî îï ìð íð ìììôî çîè èêè Ó îé ïíè ïçè íôïíð èôçéè
ØÛ ïððð ¨ íçí{ íçí ïðïê íðí îìôì ìíôç íð ëððôî çîè èêè Ó îé ïìî ïçè íôïì èôðï
ØÛ ïððð ¨ ìïë{ ìïë ïðîð íðì îê ìê íð ëîèôé çîè èêè Ó îé ïìì ïçè íôïë éôêð
ØÛ ïððð ¨ ìíè{ ìíé ïðîê íðë îêôç ìç íð ëëéôî çîè èêè Ó îé ïìê ïçè íôïé éôîì
ØÛ ïððð ¨ ìçì{ ìçì ïðíê íðç íï ëì íð êîçôï çîè èêè Ó îé ïìè îðì íôïç êôìé
ØÛ ïððð ¨ ëèì{ ëèì ïðëê íïì íê êì íð éìíôé çîè èêè Ó îé ïëì îðè íôîì ëôëê
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ØÛ éðð ßß ïëð ïìîéðð ìîêð ìèìð îéôíì ïððôí éêéí ëïïôë éççôé êôíì éèôêí ïçëôî èïëë ï î ó ì ì ó
ØÛ éðð ß îðì îïëíðð êîìï éðíî îèôéë ïïéôð ïîïèð èïïôç ïîëé êôèì ïððôï ëïíôç ïííëð ï ï ï í ì ì Ø× Ø×
ØÛ éðð Þ îìï îëêçðð éíìð èíîé îèôçê ïíéôï ïìììð çêîôé ïìçë êôèé ïïîôê èíðôç ïêðêð ï ï ï î ì ì Ø× Ø×
ØÛ éðð Ó íðï íîçíðð çïçè ïðëìð îçôíî ïêçôè ïèèðð ïîíé ïçîç éôðï ïíîôê ïëèç îïìðð ï ï ï ï î í Ø× Ø×
ØÛ éðð ¨ íëî íëî íèçéðð ïðéïð ïîíçð îçôìé îðïôê îîëïð ïìêï îîçí éôðè ïìèôê îìêï îêðëð ï ï ï ï ï ï Ø×
ØÛ éðð ¨ ìïè ìïè ìéîëðð ïîéðð ïìèìð îçôèð îíçôð îééêð ïééì îéçé éôîî ïêçôï íçèç íîèëð ï ï ï ï ï ï Ø×

ØÛ èðð ßß ïéî îðèçðð ëìîê êîîë íðôçî ïîíôè èïíì ëìîôî èëêôê êôïð èëôïë îëêôè ïïìëð ï î ó ì ì ó
ØÛ èðð ß îîì íðíìðð éêèî èêçç íîôëè ïíèôè ïîêìð èìîôê ïíïî êôêë ïðêôï ëçêôç ïèîçð ï ï ï ì ì ì Ø× Ø×
ØÛ èðð Þ îêî íëçïðð èçéé ïðîíð íîôéè ïêïôè ïìçðð ççíôê ïëëí êôêè ïïèôê çìêôð îïèìð ï ï ï í ì ì Ø× Ø×
ØÛ èðð Ó íïé ììîêðð ïðèéð ïîìçð ííôðç ïçìôí ïèêíð ïîíð ïçíð êôéç ïíêôï ïêìê îééèð ï ï ï ï í ì Ø× Ø×
ØÛ èðð ¨ íéí íéí ëîíçðð ïîêçð ïìéðð ííôîí îíðôí îîëíð ïìêí îíïï êôèç ïëîôï îëëì íìðéð ï ï ï ï î î Ø×
ØÛ èðð ¨ ììì ììì êíìëðð ïëðéð ïéêìð ííôìè îéêôë îéèðð ïééê îèîé éôðï ïéíôï ìïèð ìîèìð ï ï ï ï ï ï Ø×

ØÛ çðð ßß ïçè íðïïðð êçîí éççç íìôëë ïìéôî çðìï êðîôè çëéôé ëôçç çðôïë ííìôç ïêîêð ï ï ó ì ì ó
ØÛ çðð ß îëî ìîîïðð çìèë ïðèïð íêôîç ïêíôí ïíëëð çðíôî ïìïì êôëð ïïïôï éíêôè îìçêð ï ï ï ì ì ì Ø× Ø×
ØÛ çðð Þ îçï ìçìïðð ïðçèð ïîëèð íêôìè ïèèôè ïëèîð ïðëì ïêëè êôëí ïîíôê ïïíé îçìêð ï ï ï í ì ì Ø× Ø×
ØÛ çðð Ó ííí ëéðìðð ïîëìð ïìììð íêôéð îïìôì ïèìëð ïîîî ïçîç êôêð ïíêôï ïêéï íìéëð ï ï ï î ì ì Ø× Ø×
ØÛ çðð ¨ íçï íçï êéìíðð ïìêíð ïêççð íêôèï îëìôí îîíîð ïìëì îíïî êôéð ïëîôï îëçé ìîëêð ï ï ï ï í ì Ø×
ØÛ çðð ¨ ìêê ìêê èïìçðð ïéíèð îðíèð íéôðë íðëôí îéëêð ïéêé îèíî êôèï ïéíôï ìîëê ëíìðð ï ï ï ï ï î Ø×

ØÛ ïððð ßß îîî ìðêëðð èíèð çééé íéôçë ïéîôî çëðï êííôì ïðïê ëôèð çíôïë ìðíôì îïîèð ï ï ó ì ì ó
ØÛ ïððð ¨ îìç îìç ìèïïðð çèïè ïïíëð íèôçé ïèðôé ïïéëð éèìôð ïîìë êôðç ïðíôê ëèìôì îêêîð ï ï î ì ì ì Ø× Ø×
ØÛ ïððð ß îéî ëëíèðð ïïïçð ïîèîð íçôçê ïèìôê ïìððð çííôê ïìéð êôíë ïïíôê èîîôì íîðéð ï ï î ì ì ì Ø× Ø×
ØÛ ïððð Þ íïì êììéðð ïîèçð ïìèêð ìðôïë îïîôë ïêîèð ïðèë ïéïê êôíè ïîêôï ïîëì íéêìð ï ï ï ì ì ì Ø× Ø×
ØÛ ïððð Ó íìç éîîíðð ïìííð ïêëéð ìðôíî îíëôð ïèìêð ïîîî ïçìð êôìë ïíêôï ïéðï ìíðîð ï ï ï í ì ì Ø× Ø×
ØÛ ïððð ¨ íçí íçí èðééðð ïëçðð ïèëìð ìðôïè îéïôí îðëðð ïíëí îïêè êôìð ïìéôí îííî ìèðèð ï ï ï î ì ì Ø×
ØÛ ïððð ¨ ìïë ìïë èëíïðð ïêéîè ïçëéï ìðôïé îèèôê îïéïð ïìîè îîçè êôìï ïëíôï îéïí ëïðèð ï ï ï î í ì Ø×
ØÛ ïððð ¨ ìíè ìíé çðçèðð ïééìð îðééð ìðôìï íððôç îííêð ïëíî îìêì êôìé ïêðôï íîðð ëëîçð ï ï ï ï í ì Ø×
ØÛ ïððð ¨ ìçì ìçì ïðîèððð ïçèìë îíìïí ìðôìî íììôë îêèîð ïéíê îèïè êôëí ïéìôï ììíí êìðïð ï ï ï ï î í Ø×
ØÛ ïððð ¨ ëèì ëèì ïîìêïðð îíêðð îèðíç ìðôçí ìðíôî ííìíð îïíð íìéë êôéð ïççôï éîíð èïîìð ï ï ï ï ï î Ø×
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Ð±«¬®»´´» »«®±°�»²²» � ´¿®¹» ¿·´» ø«·¬»÷
Ü·³òæ ØÛ ßô ØÛ Þ »¬ ØÛ Ó ïððóïððð ½±²º±®³» � ´KÛ«®±²±®³» ëíóêîå ØÛ ßß ïððóïðððå ØÔ çîðóïïðð
Ì±´�®¿²½»æ ÛÒ ïððíìæ ïççí ØÛ ïðð ó çððå ØÛ ïððð ßßóÓå ØÔ ßßóÎ

ßê ó ðî ØÛ ¿ª»½ ÙØÛâÙØÛ Ó å ØÔ çîðå ØÔ ïððð ¿ª»½ ÙØÔâÙØÔ Ó
Û¬¿¬ ¼» «®º¿½» ½±²º±®³» � ÛÒ ïðïêíóíæ ïççïô ½´¿» Ýô ±«ó½´¿» ï

Û«®±°»¿² ©·¼» º´¿²¹» ¾»¿³ ø½±²¬·²«»¼÷
Ü·³òæ ØÛ ßô ØÛ Þ ¿²¼ ØÛ Ó ïðð ó ïððð ·² ¿½½±®¼¿²½» ©·¬¸ Û«®±²±®³ ëíóêíå ØÛ ßß ïðð ó ïðððå ØÔ çîð ó ïïðð
Ì±´»®¿²½»æ ÛÒ ïððíìæ ïççí ØÛ ïðð ó çððå ØÛ ïððð ßßóÓå ØÔ ßßóÎ

ßê ó ðî ØÛ ©·¬¸ ÙØÛâÙØÛ Ó å ØÔ çîðå ØÔ ïððð ©·¬¸ ÙØÔâÙØÔ Ó
Í«®º¿½» ½±²¼·¬·±² ¿½½±®¼·²¹ ¬± ÛÒ ïðïêíóíæïççïô ½´¿ Ýô «¾½´¿ ï

Û«®±°�·½¸» Þ®»·¬º´¿²½¸¬®�¹»® øÚ±®¬»¬¦«²¹÷
ß¾³»«²¹»²æ ØÛ ßô ØÛ Þ «²¼ ØÛ Ó ïðð ó ïððð ¹»³�y Û«®±²±®³ ëíóêîå ØÛ ßß ïðð ó ïðððå ØÔ çîð ó ïïðð
Ì±´»®¿²¦»²æ ÛÒ ïððíìæ ïççí ØÛ ïðð ó çððå ØÛ ïððð ßßóÓå ØÔ ßßóÎ

ßê ó ðî ØÛ ³·¬ ÙØÛâÙØÛ Ó å ØÔ çîðå ØÔ ïððð ³·¬ ÙØÔâÙØÔ Ó
Ñ¾»®º´�½¸»²¾»½¸¿ºº»²¸»·¬ ¹»³�y ÛÒ ïðïêíóíæ ïççïô Õ´¿» Ýô Ë²¬»®¹®«°°» ï

{ Ý±³³¿²¼» ³·²·³¿´»æ °±«® Í îíë ÖÎô ½ºò ½±²¼·¬·±² ¼» ´·ª®¿·±² °¿¹» îïê å °±«® ¬±«¬» ¿«¬®» ¯«¿´·¬� ìð ¬ ±« «·ª¿²¬ ¿½½±®¼ò

{ Ó·²·³«³ ±®¼»®æ º±® ¬¸» Í îíë ÖÎ ¹®¿¼» ½ºò ¼»´·ª»®§ ½±²¼·¬·±² °¿¹» îïê å º±® ¿²§ ±¬¸»® ¹®¿¼» ìð ¬ ±® «°±² ¿¹®»»³»²¬ò

{ Ó·²¼»¬¾»¬»´´³»²¹»æ º�® Í îíë ÖÎ ¹»³�y Ô·»º»®¾»¼·²¹«²¹»² Í»·¬» îïêå º�® ¶»¼» ¿²¼»®» Ù�¬» ìð ¬ ±¼»® ²¿½¸ Ê»®»·²¾¿®«²¹ò

ØÔ çîð ¨ íìî{ íìî çïî ìïè ïçôí íî îì ìíêôï èìè èðð Ó îé ïîê íïî íôìî çôçè
ØÔ çîð ¨ íêë{ íêë çïê ìïç îðôí íìôí îì ìêìôì èìéôì éççôì Ó îé ïîè íïì íôìí çôìð
ØÔ çîð ¨ íèé{ íèé çîï ìîð îïôí íêôê îì ìçíôð èìéôè éççôè Ó îé ïîè íïì íôìì èôèè
ØÔ çîð ¨ ìïé{ ìïé çîè ìîî îîôë íçôç îì ëíîôë èìèôî èððôî Ó îé ïíð íïê íôìê èôîé
ØÔ çîð ¨ ììê{ ììê çíí ìîí îì ìîôé îì ëêçôê èìéôê éççôê Ó îé ïíð íïè íôìé éôéê
ØÔ çîð ¨ ìèè{ ìèè çìî ìîî îëôç ìé îì êîïôí èìè èðð Ó îé ïíî íïê íôìè éôïí
ØÔ çîð ¨ ëíì{ ëíì çëð ìîë îèôì ëïôï îì êèðôï èìéôè éççôè Ó îé ïíê íîð íôëð êôëê
ØÔ çîð ¨ ëèë{ ëèë çêð ìîé íï ëëôç îì éìëôí èìèôî èððôî Ó îé ïíè íîî íôëî êôðî
ØÔ çîð ¨ êëí{ êëí çéî ìíï íìôë êî îì èíïôç èìè èðð Ó îé ïìì íîð íôëê ëôìë
ØÔ çîð ¨ éèì{ éèì ççê ìíé ìðôç éíôç îì ççéôé èìèôî èððôî Ó îé ïëî íîê íôêî ìôêî
ØÔ çîð ¨ çêé{ çêé ïðîè ììê ëð èçôç îì ïîíïôð èìèôî èððôî Ó îé ïêð ííì íôéð íôèí

ØÔ ïððð ßß{ îçê çèî ìðð ïêôë îé íð íéêôè çîè èêè Ó îé ïíì îçì íôìéç ïïôéê
ØÔ ïððð ß{ íîï ççð ìðð ïêôë íï íð ìðèôè çîè èêè Ó îé ïíì îçì íôìçë ïðôèç
ØÔ ïððð Þ{ íéï ïððð ìðð ïç íê íð ìéîôð çîè èêè Ó îé ïíê îçì íôëïð çôìéì
ØÔ ïððð Ó{ ìïî ïððè ìðî îï ìð íð ëîìôî çîè èêè Ó îé ïìî îçð íôëíð èôëèð
ØÔ ïððð ¨ ììí{ ììí ïðïî ìðî îíôê ìïôç íð ëêíôé çîè èêè Óîé ïìî îçê íôëí éôçç
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ó Ð®±º·´ ¹»³�y ÛÒ ïððëêóïæ ïççèò
ö Ü·» Ó·²¼»¬³»²¹»² °®± Þ»¬»´´«²¹ ±©·» ¼·» Ô·»º»®¾»¼·²¹«²¹»² ·²¼ ·³ Ê±®¿« ¦« ª»®»·²¾¿®»²ò
õ Ó·²¼»¬¾»¬»´´³»²¹»æ ìð ¬ °®± Ð®±º·´ «²¼ Ù�¬» ±¼»® ²¿½¸ Ê»®»·²¾¿®«²¹ò



¨ ïðì ¨ ïðí ¨ ïð ¨ ïðì ¨ ïð ¨ ïðì ¨ ïð ¨ ïðì

èé

Ò±¬¿¬·±² °¿¹» îïïóîïë ñ Þ»¦»·½¸²«²¹»² Í»·¬»² îïïóîïë

Ü�·¹²¿¬·±²
Ü»·¹²¿¬·±²
Þ»¦»·½¸²«²¹

Ê¿´»«® ¬¿¬·¯«» ñ Í»½¬·±² °®±°»®¬·» ñ Í¬¿¬·½¸» Õ»²²©»®¬»

¿¨» §ó§ ñ ¿¨» ¦ó¦
¿¨· §ó§ ñ ¿¨· ¦ó¦

ß½¸» §ó§ ñ ß½¸» ¦ó¦

Ù

µ¹ñ³

×§ ã ×¦
³³ì

¿¨» «ó«
¿¨· «ó«

ß½¸» «ó«

¿¨» ªóª
¿¨· ªóª

ß½¸» ªóª

Ý´¿·º·½¿¬·±²
ÛÒÊ ïççíóïóï

°«®»
½±³°®»·±²

É»´ò§ ã É»´ò¦
³³í

·§ ã ·§
³³

×«
³³ì

·«
³³

×ª
³³ì

·ª
³³

×§¦

³³ì

Ô èð ¨ èð ¨ è çôêí éîôîë ïîôëè îôìí ïïìôè íôðê îçôéî ïôëê óìîôëí ï ì
Ô èð ¨ èð ¨ ïð ïïôç èéôëð ïëôìë îôìï ïíèôè íôðí íêôîí ïôëë óëïôîé ï ï

Ô çð ¨ çð ¨ é çôêï çîôëë ïìôïí îôéë ïìéôï íôìé íèôðî ïôéê óëìôëí ì ì
Ô çð ¨ çð ¨ è ïðôç ïðìôì ïêôðë îôéì ïêëôç íôìê ìîôèé ïôéê óêïôëï í ì
Ô çð ¨ çð ¨ ç ïîôî ïïëôè ïéôçí îôéí ïèìôð íôìì ìéôêí ïôéë óêèôîð ï ì
Ô çð ¨ çð ¨ ïð ïíôì ïîêôç ïçôéé îôéî îðïôë íôìí ëîôíî ïôéë óéìôêð ï í

Ô ïðð ¨ ïðð ¨ è ïîôî ïììôè ïçôçì íôðê îíðôî íôèë ëçôìé ïôçê óèëôíé ì ì
Ô ïðð ¨ ïðð ¨ ïð ïëôð ïéêôé îìôêî íôðì îèðôé íôèí éîôêë ïôçë óïðìôð ï ì
Ô ïðð ¨ ïðð ¨ ïî ïéôè îðêôé îçôïî íôðî íîèôð íôèð èëôìî ïôçì óïîïôí ï î

Ô ïïð ¨ ïïð ¨ ïð ïêôê îíèôð îçôçç íôíë íéèôî ìôîí çéôéî îôïë óïìðôí î ì
Ô ïïð ¨ ïïð ¨ ïî ïçôé îéçôï íëôëì íôíí ììíôí ìôîð ïïëôð îôïì óïêìôï ï í

Ô ïîð ¨ ïîð ¨ ïð ïèôî íïîôç íêôðí íôêé ìçéôê ìôêí ïîèôí îôíë óïèìôê ì ì
Ô ïîð ¨ ïîð ¨ ïï ïçôç íìðôê íçôìï íôêê ëìïôë ìôêî ïíçôè îôíë óîððôç î ì
Ô ïîð ¨ ïîð ¨ ïî îïôê íêéôé ìîôéí íôêë ëèìôí ìôêï ïëïôð îôíì óîïêôê ï ì
Ô ïîð ¨ ïîð ¨ ïí îíôí íçìôð ìêôðï íôêì êîëôç ìôëç ïêîôî îôíì óîíïôè ï í
Ô ïîð ¨ ïîð ¨ ïë îêôê ìììôç ëîôìí íôêî éðëôê ìôëê ïèìôî îôíí óîêðôé ï ï

Ô ïíð ¨ ïíð ¨ ïî îíôê ìéîôî ëðôìì íôçé éëðôê ëôðð ïçíôé îôëì óîéèôë î ì

Ô ïìð ¨ ïìð ¨ ïð îïôì ëðìôì ìçôìí ìôíð èðîôð ëôìí îðêôè îôéê óîçéôê ì ì
Ô ïìð ¨ ïìð ¨ ïí îéôì êíèôë êíôíé ìôîé ïðïë ëôíç îêîôð îôéì óíéêôê î ì

Ô
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Ì±´»®¿²½»æ ÛÒ ïððëêóîæ ïççì
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Ù´»·½¸½¸»²µ´·¹»® É·²µ»´¬¿¸´ øÚ±®¬»¬¦«²¹÷
ß¾³»«²¹»²æ ÛÒ ïððëêóïæ ïççè
Ì±´»®¿²¦»²æ ÛÒ ïððëêóîæ ïççì
Ñ¾»®º´�½¸»²¾»½¸¿ºº»²¸»·¬ ¹»³�y ÛÒ ïðïêíóíæ ïççïô Õ´¿» Ýô Ë²¬»®¹®«°°» ï

ß«¬®» ¼·³»²·±² «® ¼»³¿²¼»ò Ô» ®¿§±² ®î °»«¬ �¬®» ·²º�®·»«® »² º±²½¬·±² ¼« °®±½�¼� ¼» ´¿³·²¿¹»ò
ó Ð®±º·´� ½±²º±®³» � ÛÒ ïððëêóïæ ïççèò
õ Ý±³³¿²¼» ³·²·³¿´»æ ìð ¬ °¿® °®±º·´� »¬ ¯«¿´·¬� ±« «·ª¿²¬ ¿½½±®¼ò

Ñ¬¸»® ¼·³»²·±² ±² ®»¯«»¬ò Ì¸» ®î ®¿¼·« ³¿§ ¾» ³¿´´»® ¼»°»²¼·²¹ ±² ¬¸» ®±´´·²¹ °®±½»ò
ó Í»½¬·±² ·² ¿½½±®¼¿²½» ©·¬¸ ÛÒ ïððëêóïæ ïççèò
õ Ó·²·³«³ ±®¼»®æ ìð ¬ °»® »½¬·±² ¿²¼ ¹®¿¼» ±® «°±² ¿¹®»»³»²¬ò

ß²¼»®» ß¾³»«²¹»² ¿«º ß²º®¿¹»ò Ü»® Î¿¼·« ®î µ¿²² ¶» ²¿½¸ É¿´¦°®±¦» µ´»·²»® »·²ò
ó Ð®±º·´ ¹»³�y ÛÒ ïððëêóïæ ïççèò
õ Ó·²¼»¬¾»¬»´´³»²¹»æ ìð ¬ °®± Ð®±º·´ «²¼ Ù�¬» ±¼»® ²¿½¸ Ê»®»·²¾¿®«²¹ò

Ô ïëð ¨ ïëð ¨ ïðóñõ îíôð ïëð ïð ïê è îçôí ìôðí ïðôêï ëôéï ëôîè ðôëèê îëôëï
Ô ïëð ¨ ïëð ¨ ïîóñõ îéôí ïëð ïî ïê è íìôè ìôïî ïðôêï ëôèí ëôîç ðôëèê îïôìì
Ô ïëð ¨ ïëð ¨ ïìõ íïôê ïëð ïì ïê è ìðôí ìôîï ïðôêï ëôçë ëôíî ðôëèê ïèôëí
Ô ïëð ¨ ïëð ¨ ïëóñõ ííôè ïëð ïë ïê è ìíôð ìôîë ïðôêï êôðï ëôíí ðôëèê ïéôíê
Ô ïëð ¨ ïëð ¨ ïèõ ìðôï ïëð ïè ïê è ëïôð ìôíé ïðôêï êôïé ëôíé ðôëèê ïìôêí

Ô ïêð ¨ ïêð ¨ ïìõ ííôç ïêð ïì ïé èôë ìíôî ìôìë ïïôíï êôîç ëôêê ðôêîë ïèôìê
Ô ïêð ¨ ïêð ¨ ïëóñõ íêôî ïêð ïë ïé èôë ìêôï ìôìç ïïôíï êôíë ëôêé ðôêîë ïéôíð
Ô ïêð ¨ ïêð ¨ ïêõ íèôì ïêð ïê ïé èôë ìçôð ìôëí ïïôíï êôìï ëôêç ðôêîë ïêôîè
Ô ïêð ¨ ïêð ¨ ïéõ ìðôé ïêð ïé ïé èôë ëïôè ìôëé ïïôíï êôìê ëôéð ðôêîë ïëôíé

Ô ïèð ¨ ïèð ¨ ïíõ íëôé ïèð ïí ïè ç ìëôë ìôçð ïîôéí êôçí êôíë ðôéðë ïçôéì
Ô ïèð ¨ ïèð ¨ ïìõ íèôí ïèð ïì ïè ç ìèôè ìôçì ïîôéí êôçç êôíê ðôéðë ïèôìð
Ô ïèð ¨ ïèð ¨ ïëõ ìðôç ïèð ïë ïè ç ëîôï ìôçè ïîôéí éôðë êôíé ðôéðë ïéôîí
Ô ïèð ¨ ïèð ¨ ïêóñõ ìíôë ïèð ïê ïè ç ëëôì ëôðî ïîôéí éôïð êôíè ðôéðë ïêôîð
Ô ïèð ¨ ïèð ¨ ïéõ ìêôð ïèð ïé ïè ç ëèôé ëôðê ïîôéí éôïê êôìð ðôéðë ïëôíð
Ô ïèð ¨ ïèð ¨ ïèóñõ ìèôê ïèð ïè ïè ç êïôç ëôïð ïîôéí éôîî êôìï ðôéðë ïìôëð
Ô ïèð ¨ ïèð ¨ ïçõ ëïôï ïèð ïç ïè ç êëôï ëôïì ïîôéí éôîé êôìî ðôéðë ïíôéè
Ô ïèð ¨ ïèð ¨ îðõ ëíôé ïèð îð ïè ç êèôì ëôïè ïîôéí éôíí êôìì ðôéðë ïíôïí
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Ô ïëð ¨ ïëð ¨ ïð îíôð êîìôð ëêôçï ìôêî ççîôð ëôèî îëêôð îôçê óíêèôð ì ì
Ô ïëð ¨ ïëð ¨ ïî îéôí éíêôç êéôéë ìôêð ïïéî ëôèð íðîôð îôçì óìíìôç ì ì
Ô ïëð ¨ ïëð ¨ ïì íïôê èìëôì éèôíí ìôëè ïíìì ëôéé íìêôç îôçí óìçèôë î ì
Ô ïëð ¨ ïëð ¨ ïë ííôè èçèôï èíôëî ìôëé ïìîé ëôéê íêèôç îôçí óëîçôï ï ì
Ô ïëð ¨ ïëð ¨ ïè ìðôï ïðëð çèôéì ìôëì ïêêê ëôéï ìííôè îôçî óêïêôî ï î

Ô ïêð ¨ ïêð ¨ ïì ííôç ïðíì èçôëð ìôèç ïêìì êôïé ìîíôè íôïí óêïðôð í ì
Ô ïêð ¨ ïêð ¨ ïë íêôî ïðçç çëôëð ìôèè ïéìé êôïê ìëðôè íôïí óêìèôð î ì
Ô ïêð ¨ ïêð ¨ ïê íèôì ïïêí ïðïôì ìôèé ïèìè êôïì ìééôê íôïî óêèëôï ï ì
Ô ïêð ¨ ïêð ¨ ïé ìðôé ïîîë ïðéôî ìôèê ïçìé êôïí ëðìôï íôïî óéîïôí ï ì

Ô ïèð ¨ ïèð ¨ ïí íëôé ïíçê ïðêôë ëôëì îîîï êôçç ëéïôê íôëë óèîìôë ì ì
Ô ïèð ¨ ïèð ¨ ïì íèôí ïìçí ïïìôí ëôëí îíéë êôçè êïïôí íôëì óèèîôð ì ì
Ô ïèð ¨ ïèð ¨ ïë ìðôç ïëèç ïîîôð ëôëî îëîé êôçê êëðôë íôëí óçíèôð ì ì
Ô ïèð ¨ ïèð ¨ ïê ìíôë ïêèî ïîçôé ëôëï îêéë êôçë êèçôì íôëí óççíôð í ì
Ô ïèð ¨ ïèð ¨ ïé ìêôð ïééë ïíéôî ëôëð îèîî êôçì éîéôè íôëî óïðìé î ì
Ô ïèð ¨ ïèð ¨ ïè ìèôê ïèêê ïììôé ëôìç îçêë êôçî éêêôð íôëî óïïðð ï ì
Ô ïèð ¨ ïèð ¨ ïç ëïôï ïçëë ïëîôï ëôìè íïðê êôçï èðíôè íôëï óïïëï ï ì
Ô ïèð ¨ ïèð ¨ îð ëíôé îðìí ïëçôì ëôìé íîìì êôèç èìïôí íôëï óïîðî ï í

Ô
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ó Ð®±º·´� ½±²º±®³» � ÛÒ ïððëêóïæ ïççèò

Ð®±º·´� ½±²º±®³» � ßÍÌÓ ßêñßêÓ ó ðîò

Ñ¬¸»® ¼·³»²·±² ±² ®»¯«»¬ò Ì¸» ®î ®¿¼·« ³¿§ ¾» ³¿´´»® ¼»°»²¼·²¹ ±² ¬¸» ®±´´·²¹ °®±½»ò
õ Ó·²·³«³ ±®¼»®æ ìð ¬ °»® »½¬·±² ¿²¼ ¹®¿¼» ±® «°±² ¿¹®»»³»²¬ò
ó Í»½¬·±² ·² ¿½½±®¼¿²½» ©·¬¸ ÛÒ ïððëêóïæ ïççèò

Í»½¬·±² ·² ¿½½±®¼¿²½» ©·¬¸ ßÍÌÓ ßêñßêÓ ó ðîò

ß²¼»®» ß¾³»«²¹»² ¿«º ß²º®¿¹»ò Ü»® Î¿¼·« ®î µ¿²² ¶» ²¿½¸ É¿´¦°®±¦» µ´»·²»® »·²ò
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ó Ð®±º·´ ¹»³�y ÛÒ ïððëêóïæ ïççèò

Ð®±º·´ ¹»³�y ßÍÌÓ ßêñßêÓ ó ðîò

Ô îðð ¨ îðð ¨ ïëõ ìëôê îðð ïë ïè ç ëèôï ëôìè ïìôïì éôéë éôðè ðôéèë ïéôîð
Ô îðð ¨ îðð ¨ ïêóñõ ìèôë îðð ïê ïè ç êïôè ëôëî ïìôïì éôèï éôðç ðôéèë ïêôïè
Ô îðð ¨ îðð ¨ ïéõ ëïôì îðð ïé ïè ç êëôë ëôëê ïìôïì éôèé éôïð ðôéèë ïëôîé
Ô îðð ¨ îðð ¨ ïèóñõ ëìôí îðð ïè ïè ç êçôï ëôêð ïìôïì éôçí éôïî ðôéèë ïìôìê
Ô îðð ¨ îðð ¨ ïçõ ëéôï îðð ïç ïè ç éîôé ëôêì ïìôïì éôçè éôïí ðôéèë ïíôéì
Ô îðð ¨ îðð ¨ îðóñõ ëçôç îðð îð ïè ç éêôí ëôêè ïìôïì èôðì éôïë ðôéèë ïíôðç
Ô îðð ¨ îðð ¨ îïõ êîôè îðð îï ïè ç éçôç ëôéî ïìôïì èôðç éôïê ðôéèë ïîôëð
Ô îðð ¨ îðð ¨ îîõ êëôê îðð îî ïè ç èíôë ëôéê ïìôïì èôïë éôïè ðôéèë ïïôçé
Ô îðð ¨ îðð ¨ îíõ êèôí îðð îí ïè ç èéôï ëôèð ïìôïì èôîð éôïç ðôéèë ïïôìè
Ô îðð ¨ îðð ¨ îìóñõ éïôï îðð îì ïè ç çïôð ëôèì ïìôïì èôîê éôîï ðôéèë ïïôðí
Ô îðð ¨ îðð ¨ îëõ éíôç îðð îë ïè ç çìôï ëôèè ïìôïì èôíï éôîí ðôéèë ïðôêî
Ô îðð ¨ îðð ¨ îêõ éêôê îðð îê ïè ç çéôê ëôçï ïìôïì èôíê éôîë ðôéèë ïðôîì

Ô îëð ¨ îëð ¨ îðõ éëôê îëð îð ïè ç çêôì êôçí ïéôêè çôèï èôçï ðôçèë ïíôðî
Ô îëð ¨ îëð ¨ îïõ éçôî îëð îï ïè ç ïðï êôçé ïéôêè çôèê èôçí ðôçèë ïîôìí
Ô îëð ¨ îëð ¨ îîõ èîôè îëð îî ïè ç ïðê éôðï ïéôêè çôçî èôçì ðôçèë ïïôèç
Ô îëð ¨ îëð ¨ îíõ èêôì îëð îí ïè ç ïïð éôðë ïéôêè çôçé èôçê ðôçèë ïïôìð
Ô îëð ¨ îëð ¨ îìõ çðôð îëð îì ïè ç ïïë éôðç ïéôêè ïðôðí èôçè ðôçèë ïðôçë
Ô îëð ¨ îëð ¨ îëõ çíôë îëð îë ïè ç ïïç éôïí ïéôêè ïðôðè èôçç ðôçèë ïðôëí
Ô îëð ¨ îëð ¨ îêõ çéôð îëð îê ïè ç ïîì éôïé ïéôêè ïðôïí çôðï ðôçèë ïðôïë
Ô îëð ¨ îëð ¨ îéõ ïðï îëð îé ïè ç ïîè éôîð ïéôêè ïðôïç çôðí ðôçèë çôéç
Ô îëð ¨ îëð ¨ îèóñõ ïðì îëð îè ïè ç ïíí éôîì ïéôêè ïðôîì çôðì ðôçèë çôìé
Ô îëð ¨ îëð ¨ íëóñõ ïîè îëð íë ïè ç ïêí éôëð ïéôêè ïðôêï çôïé ðôçèë éôêç

Ô îðí ¨ îðí ¨ ïç ñõ ëéôç îðí ïç è ì éíôê ëôéê ïìôíë èôïë éôíè ðôèðë ïíôçì
Ô îðí ¨ îðí ¨ îîôî ñõ êéôð îðí îîôî è ì èëôð ëôèè ïìôíë èôíî éôìì ðôèðë ïîôðí
Ô îðí ¨ îðí ¨ îëôì ñõ éëôç îðí îëôì è ì çêôè êôðð ïìôíë èôìè éôëð ðôèðë ïðôêð
Ô îðí ¨ îðí ¨ îèôê ñõ èìôé îðí îèôê è ì ïðè êôïï ïìôíë èôêë éôëé ðôèðë çôëð
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çï

Ò±¬¿¬·±² °¿¹» îïïóîïë ñ Þ»¦»·½¸²«²¹»² Í»·¬»² îïïóîïë

Ü�·¹²¿¬·±²
Ü»·¹²¿¬·±²
Þ»¦»·½¸²«²¹

Ê¿´»«® ¬¿¬·¯«» ñ Í»½¬·±² °®±°»®¬·» ñ Í¬¿¬·½¸» Õ»²²©»®¬»

¿¨» §ó§ ñ ¿¨» ¦ó¦
¿¨· §ó§ ñ ¿¨· ¦ó¦

ß½¸» §ó§ ñ ß½¸» ¦ó¦

Ù

µ¹ñ³

×§ ã ×¦
³³ì

¿¨» «ó«
¿¨· «ó«

ß½¸» «ó«

¿¨» ªóª
¿¨· ªóª

ß½¸» ªóª

Ý´¿·º·½¿¬·±²
ÛÒÊ ïççíóïóï

°«®»
½±³°®»·±²

É»´ò§ ã É»´ò¦
³³í

·§ ã ·§
³³

×«
³³ì

·«
³³

×ª
³³ì

·ª
³³

×§¦

³³ì

Ô îðð ¨ îðð ¨ ïë ìëôê îîðç ïëîôî êôïé íëïê éôéè çðíôð íôçì óïíðê ì ì
Ô îðð ¨ îðð ¨ ïê ìèôë îíìï ïêïôé êôïê íéîê éôéé çëéôð íôçì óïíèì ì ì
Ô îðð ¨ îðð ¨ ïé ëïôì îìéî ïéïôî êôïì íçíî éôéë ïðïï íôçí óïìêï ì ì
Ô îðð ¨ îðð ¨ ïè ëìôí îêðð ïèðôê êôïí ìïíë éôéì ïðêì íôçî óïëíê í ì
Ô îðð ¨ îðð ¨ ïç ëéôï îéîê ïèçôç êôïî ìííë éôéî ïïïé íôçî óïêðç î ì
Ô îðð ¨ îðð ¨ îð ëçôç îèëï ïççôï êôïï ìëíî éôéð ïïêç íôçï óïêèï ï ì
Ô îðð ¨ îðð ¨ îï êîôè îçéí îðèôî êôïð ìéîë éôêç ïîîï íôçï óïéëî ï ì
Ô îðð ¨ îðð ¨ îî êëôê íðçì îïéôí êôðç ìçïë éôêé ïîéí íôçð óïèîï ï í
Ô îðð ¨ îðð ¨ îí êèôí íîïí îîêôí êôðè ëïðî éôêê ïíîì íôçð óïèèç ï î
Ô îðð ¨ îðð ¨ îì éïôï íííï îíëôî êôðê ëîèê éôêì ïíéë íôçð óïçëë ï î
Ô îðð ¨ îðð ¨ îë éíôç íììê îììôð êôðë ëìêé éôêî ïìîê íôèç óîðîð ï ï
Ô îðð ¨ îðð ¨ îê éêôê íëêð îëîôé êôðì ëêìë éôêï ïìéê íôèç óîðèì ï ï

Ô îëð ¨ îëð ¨ îð éëôê ëéìí íïéôç éôéî çïìì çôéì îíìï ìôçí óíìðï ì ì
Ô îëð ¨ îëð ¨ îï éçôî ëççé ííîôé éôéï çëìè çôéí îììé ìôçî óíëëð ì ì
Ô îëð ¨ îëð ¨ îî èîôè êîìç íìéôì éôéð ççìê çôéï îëëï ìôçî óíêçé í ì
Ô îëð ¨ îëð ¨ îí èêôì êìçé íêîôð éôêè ïðííç çôêç îêëë ìôçï óíèìî î ì
Ô îëð ¨ îëð ¨ îì çðôð êéìí íéêôë éôêé ïðéîé çôêè îéëç ìôçï óíçèì î ì
Ô îëð ¨ îëð ¨ îë çíôë êçèê íçðôç éôêê ïïïïð çôêê îèêï ìôçð óìïîì ï ì
Ô îëð ¨ îëð ¨ îê çéôð éîîê ìðëôî éôêë ïïìèè çôêì îçêí ìôçð óìîêî ï ì
Ô îëð ¨ îëð ¨ îé ïðï éìêí ìïçôí éôêí ïïèêï çôêî íðêë ìôèç óìíçè ï í
Ô îëð ¨ îëð ¨ îè ïðì éêçé ìííôì éôêî ïîîîç çôêï íïêê ìôèç óìëíî ï î
Ô îëð ¨ îëð ¨ íë ïîè çîêì ëîçôì éôëì ïìêêç çôìè íèëç ìôèê óëìðë ï ï

Ô è ¨ è ¨ íñì ëéôç îèèï ïçèôî êôîê ìëèè éôçð ïïéì íôçç óïéðé î ì
Ô è ¨ è ¨ éñè êéôð íîçí îîèôì êôîï ëîíê éôèì ïíëð íôçè óïçìí ï í
Ô è ¨ è ¨ ï éëôç íêèê îëéôé êôïé ëèëð éôéè ïëîî íôçé óîïêì ï ï
Ô è ¨ è ¨ ï ïñè èìôé ìðêî îèêôí êôïí êìíî éôéî ïêçî íôçê óîíéð ï ï

Ô



¨ ïðî ¨ ïðî
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Ý±®²·�®» � ¿·´» �¹¿´»
Ü·³»²·±²æ ÛÒ ïððëêóïæ ïççè
Ì±´�®¿²½»æ ÛÒ ïððëêóîæ ïççì
Û¬¿¬ ¼» «®º¿½» ½±²º±®³» � ÛÒ ïðïêíóíæ ïççïô ½´¿» Ýô ±«ó½´¿» ï

Û¯«¿´ ´»¹ ¿²¹´»
Ü·³»²·±²æ ÛÒ ïððëêóïæ ïççè
Ì±´»®¿²½»æ ÛÒ ïððëêóîæ ïççì
Í«®º¿½» ½±²¼·¬·±² ¿½½±®¼·²¹ ¬± ÛÒ ïðïêíóíæ ïççïô ½´¿ Ýô «¾½´¿ ï

Ù´»·½¸½¸»²µ´·¹»® É·²µ»´¬¿¸´
ß¾³»«²¹»²æ ÛÒ ïððëêóïæ ïççè
Ì±´»®¿²¦»²æ ÛÒ ïððëêóîæ ïççì
Ñ¾»®º´�½¸»²¾»½¸¿ºº»²¸»·¬ ¹»³�y ÛÒ ïðïêíóíæ ïççïô Õ´¿» Ýô Ë²¬»®¹®«°°» ï

Ü�·¹²¿¬·±²
Ü»·¹²¿¬·±²
Þ»¦»·½¸²«²¹

Ü·³»²·±²
ß¾³»«²¹»²

Ü·³»²·±² ¼» ½±²¬®«½¬·±²
Ü·³»²·±² º±® ¼»¬¿·´·²¹

Õ±²¬®«µ¬·±²³¿y»

Ù

µ¹ñ³

¸ ã ¾

³³

¬
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®ï
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®î
³³
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³³î
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Ô îð ¨ îð ¨ íó ðôèèî îð í íôë î ïôïî ó ó ó ó
Ô îë ¨ îë ¨ í ñó ïôïî îë í íôë î ïôìî ó ó ó ó
Ô îë ¨ îë ¨ ì ñó ïôìë îë ì íôë î ïôèë ó ó ó ó

Ô íð ¨ íð ¨ í ñó ïôíê íð í ë îôë ïôéì ó ó ó ó
Ô íð ¨ íð ¨ ì ñó ïôéè íð ì ë îôë îôîé ó ó ó ó

Ô íë ¨ íë ¨ ì ñó îôðç íë ì ë îôë îôêé ó ó ó ó

Ô ìð ¨ ìð ¨ ì ñó îôìî ìð ì ê í íôðè ó ó ó ó
Ô ìð ¨ ìð ¨ ë ñó îôçé ìð ë ê í íôéç ó ó ó ó

Ô ìë ¨ ìë ¨ ìôë ñó íôðê ìë ìôë é íôë íôçð ó ó ó ó

Ô ëð ¨ ëð ¨ ì ñó íôðê ëð ì é íôë íôèç ó ó ó ó
Ô ëð ¨ ëð ¨ ë ñó íôéé ëð ë é íôë ìôèð ó ó ó ó
Ô ëð ¨ ëð ¨ ê ñó ìôìé ëð ê é íôë ëôêç ó ó ó ó

Ô êð ¨ êð ¨ ë ñó ìôëé êð ë è ì ëôèî Ó ïî íë ìðôë ëôïé
Ô êð ¨ êð ¨ ê ñó ëôìî êð ê è ì êôçï Ó ïî íê ìðôë êôïí
Ô êð ¨ êð ¨ è ñó éôðç êð è è ì çôðí Ó ïî íè ìðôë éôçç

Ô êë ¨ êë ¨ éó êôèí êë é ç ìôë èôéð Ó ïê íé íè éôìì

Ô éð ¨ éð ¨ êó êôíè éð ê ç ìôë èôïí Ó ïê íê ìí éôðë
Ô éð ¨ éð ¨ éó éôíè éð é ç ìôë çôìð Ó ïê íé ìí èôïì
Ô éë ¨ éë ¨ êó êôèë éë ê ïð ë èôéí Ó ïê íê ìè éôêé
Ô éë ¨ éë ¨ èó èôçç éë è ïð ë ïïôì Ó ïê íè ìè ïðôðí

ß«¬®» ¼·³»²·±² «® ¼»³¿²¼»ò Ô» ®¿§±² ®î °»«¬ �¬®» ·²º�®·»«® »² º±²½¬·±² ¼« °®±½�¼� ¼» ´¿³·²¿¹»ò
ßª»½ ¿®�¬» ª·ª» «® ½±³³¿²¼»ò 

ó Ð®±º·´� ½±²º±®³» � ÛÒ ïððëêóïæ ïççèò

Ñ¬¸»® ¼·³»²·±² ±² ®»¯«»¬ò Ì¸» ®î ®¿¼·« ³¿§ ¾» ³¿´´»® ¼»°»²¼·²¹ ±² ¬¸» ®±´´·²¹ °®±½»ò
ßª¿·´¿¾´» ©·¬¸ ¸¿®° »¼¹»ò

ó Í»½¬·±² ·² ¿½½±®¼¿²½» ©·¬¸ ÛÒ ïððëêóïæ ïççèò

ß²¼»®» ß¾³»«²¹»² ¿«º ß²º®¿¹»ò Ü»® Î¿¼·« ®î µ¿²² ¶» ²¿½¸ É¿´¦°®±¦» µ´»·²»® »·²ò
ß«½¸ ³·¬ ½¸¿®º»² Õ¿²¬»² »®¸�´¬´·½¸ò 

ó Ð®±º·´ ¹»³�y ÛÒ ïððëêóïæ ïççèò

»

»

¬

¬

¸

¾

®ï ®î

®î
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Ô èð ¨ èð ¨ èó çôêí èð è ïð ë ïîôí Ó ïê íè ëí ïðôèí
Ô èð ¨ èð ¨ ïðó ïïôç èð ïð ïð ë ïëôï Ó ïê ìð ëí ïíôíï

Ô çð ¨ çð ¨ éó çôêï çð é ïï ëôë ïîôî Ó îì ìé ëï ïðôìî
Ô çð ¨ çð ¨ èó ïðôç çð è ïï ëôë ïíôç Ó îì ìè ëï ïïôèï
Ô çð ¨ çð ¨ çó ïîôî çð ç ïï ëôë ïëôë Ó îì ìç ëï ïíôïè
Ô çð ¨ çð ¨ ïðó ïíôì çð ïð ïï ëôë ïéôï Ó îì ëð ëï ïìôëí

Ô ïðð ¨ ïðð ¨ èöñõñó ïîôî ïðð è ïî ê ïëôë Ó îé ìè ëí ïíôïï
Ô ïðð ¨ ïðð ¨ ïðöñõñó ïëôð ïðð ïð ïî ê ïçôî Ó îé ëð ëí ïêôïë
Ô ïðð ¨ ïðð ¨ ïîöñõñó ïéôè ïðð ïî ïî ê îîôé Ó îé ëî ëí ïçôïï

Ô ïïð ¨ ïïð ¨ ïðöñõ ïêôê ïïð ïð ïí êôë îïôî Ó îé ëð êî ïèôïè
Ô ïïð ¨ ïïð ¨ ïîö ïçôé ïïð ïî ïí êôë îëôï Ó îé ëî êî îïôëì

Ô ïîð ¨ ïîð ¨ ïðó ïèôî ïîð ïð ïí êôë îíôî Ó îé ëð éî îðôïè
Ô ïîð ¨ ïîð ¨ ïï ïçôç ïîð ïï ïí êôë îëôì Ó îé ëï éî îîôðé
Ô ïîð ¨ ïîð ¨ ïîó îïôê ïîð ïî ïí êôë îéôë Ó îé ëî éî îíôçì
Ô ïîð ¨ ïîð ¨ ïí îíôí ïîð ïí ïí êôë îçôé Ó îé ëí éî îëôéç
Ô ïîð ¨ ïîð ¨ ïë îêôê ïîð ïë ïí êôë ííôç Ó îé ëë éî îçôìí

Ô ïíð ¨ ïíð ¨ ïîóñö îíôê ïíð ïî ïì é íðôð Ó îé ëî èî îêôíé

Ô ïìð ¨ ïìð ¨ ïðö îïôì ïìð ïð ïë éôë îéôî Ó îé ëï çî îìôîì
Ô ïìð ¨ ïìð ¨ ïíö îéôì ïìð ïí ïë éôë íëôð Ó îé ëì çî íïôðë

ó Ð®±º·´� ½±²º±®³» � ÛÒ ïððëêóïæ ïççèò
õ Ý±³³¿²¼» ³·²·³¿´»æ ìð ¬ °¿® °®±º·´� »¬ ¯«¿´·¬� ±« «·ª¿²¬ ¿½½±®¼ò
ö Ì±²²¿¹» ³·²·³«³ »¬ ½±²¼·¬·±² ¼» ´·ª®¿·±² ²�½»·¬»²¬ «² ¿½½±®¼ °®�¿´¿¾´»ò

ó Í»½¬·±² ·² ¿½½±®¼¿²½» ©·¬¸ ÛÒ ïððëêóïæ ïççèò
õ Ó·²·³«³ ±®¼»®æ ìð ¬ °»® »½¬·±² ¿²¼ ¹®¿¼» ±® «°±² ¿¹®»»³»²¬ò
ö Ó·²·³«³ ¬±²²¿¹» ¿²¼ ¼»´·ª»®§ ½±²¼·¬·±² «°±² ¿¹®»»³»²¬ò

ó Ð®±º·´ ¹»³�y ÛÒ ïððëêóïæ ïççèò
õ Ó·²¼»¬¾»¬»´´³»²¹»æ ìð ¬ °®± Ð®±º·´ «²¼ Ù�¬» ±¼»® ²¿½¸ Ê»®»·²¾¿®«²¹ò
ö Ü·» Ó·²¼»¬³»²¹»² °®± Þ»¬»´´«²¹ ±©·» ¼·» Ô·»º»®¾»¼·²¹«²¹»² ·²¼ ·³ Ê±®¿« ¦« ª»®»·²¾¿®»²ò

Ò±¬¿¬·±² °¿¹» îïïóîïë ñ Þ»¦»·½¸²«²¹»² Í»·¬»² îïïóîïë
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Ý±®²·�®» � ¿·´» �¹¿´» ø«·¬»÷
Ü·³»²·±²æ ÛÒ ïððëêóïæ ïççè ñ ßÍÌÓ ßêñßêÓ ó ðî
Ì±´�®¿²½»æ ÛÒ ïððëêóîæ ïççì
Û¬¿¬ ¼» «®º¿½» ½±²º±®³» � ÛÒ ïðïêíóíæ ïççïô ½´¿» Ýô ±«ó½´¿» ï

Û¯«¿´ ´»¹ ¿²¹´» ø½±²¬·²«»¼÷
Ü·³»²·±²æ ÛÒ ïððëêóïæ ïççè ñ ßÍÌÓ ßêñßêÓ ó ðî
Ì±´»®¿²½»æ ÛÒ ïððëêóîæ ïççì
Í«®º¿½» ½±²¼·¬·±² ¿½½±®¼·²¹ ¬± ÛÒ ïðïêíóíæ ïççïô ½´¿ Ýô «¾½´¿ ï

Ù´»·½¸½¸»²µ´·¹»® É·²µ»´¬¿¸´ øÚ±®¬»¬¦«²¹÷
ß¾³»«²¹»²æ ÛÒ ïððëêóïæ ïççè ñ ßÍÌÓ ßêñßêÓ ó ðî
Ì±´»®¿²¦»²æ ÛÒ ïððëêóîæ ïççì
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Ô ïëð ¨ ïëð ¨ ïðóñõ îíôð ïëð ïð ïê è îçôí Ó îé ëî ïðî îêôîé
Ô ïëð ¨ ïëð ¨ ïîóñõ îéôí ïëð ïî ïê è íìôè Ó îé ëì ïðî íïôîí
Ô ïëð ¨ ïëð ¨ ïìõ íïôê ïëð ïì ïê è ìðôí Ó îé ëê ïðî íêôïï
Ô ïëð ¨ ïëð ¨ ïëóñõ ííôè ïëð ïë ïê è ìíôð Ó îé ëé ïðî íèôëî
Ô ïëð ¨ ïëð ¨ ïèõ ìðôï ïëð ïè ïê è ëïôð Ó îé êï ïðî ìëôêí

Ô ïêð ¨ ïêð ¨ ïìõ ííôç ïêð ïì ïé èôë ìíôî Ó îé ëé ïïï íèôçë
Ô ïêð ¨ ïêð ¨ ïëóñõ íêôî ïêð ïë ïé èôë ìêôï Ó îé ëè ïïï ìïôëê
Ô ïêð ¨ ïêð ¨ ïêõ íèôì ïêð ïê ïé èôë ìçôð Ó îé êð ïïï ììôïë
Ô ïêð ¨ ïêð ¨ ïéõ ìðôé ïêð ïé ïé èôë ëïôè Ó îé êï ïïï ìêôéî

Ô ïèð ¨ ïèð ¨ ïíõ íëôé ïèð ïí ïè ç ìëôë Ó îé ëé ïíï ìïôëê
Ô ïèð ¨ ïèð ¨ ïìõ íèôí ïèð ïì ïè ç ìèôè Ó îé ëè ïíï ììôëç
Ô ïèð ¨ ïèð ¨ ïëõ ìðôç ïèð ïë ïè ç ëîôï Ó îé ëç ïíï ìéôê
Ô ïèð ¨ ïèð ¨ ïêóñõ ìíôë ïèð ïê ïè ç ëëôì Ó îé êï ïíï ëðôëç
Ô ïèð ¨ ïèð ¨ ïéõ ìêôð ïèð ïé ïè ç ëèôé Ó îé êî ïíï ëíôëê
Ô ïèð ¨ ïèð ¨ ïèóñõ ìèôê ïèð ïè ïè ç êïôç Ó îé êí ïíï ëêôëï
Ô ïèð ¨ ïèð ¨ ïçõ ëïôï ïèð ïç ïè ç êëôï Ó îé êì ïíï ëçôìì
Ô ïèð ¨ ïèð ¨ îðõ ëíôé ïèð îð ïè ç êèôì Ó îé êë ïíï êîôíë

ß«¬®» ¼·³»²·±² «® ¼»³¿²¼»ò Ô» ®¿§±² ®î °»«¬ �¬®» ·²º�®·»«® »² º±²½¬·±² ¼« °®±½�¼� ¼» ´¿³·²¿¹»ò
ó Ð®±º·´� ½±²º±®³» � ÛÒ ïððëêóïæ ïççèò
õ Ý±³³¿²¼» ³·²·³¿´»æ ìð ¬ °¿® °®±º·´� »¬ ¯«¿´·¬� ±« «·ª¿²¬ ¿½½±®¼ò

Ñ¬¸»® ¼·³»²·±² ±² ®»¯«»¬ò Ì¸» ®î ®¿¼·« ³¿§ ¾» ³¿´´»® ¼»°»²¼·²¹ ±² ¬¸» ®±´´·²¹ °®±½»ò
ó Í»½¬·±² ·² ¿½½±®¼¿²½» ©·¬¸ ÛÒ ïððëêóïæ ïççèò
õ Ó·²·³«³ ±®¼»®æ ìð ¬ °»® »½¬·±² ¿²¼ ¹®¿¼» ±® «°±² ¿¹®»»³»²¬ò

ß²¼»®» ß¾³»«²¹»² ¿«º ß²º®¿¹»ò Ü»® Î¿¼·« ®î µ¿²² ¶» ²¿½¸ É¿´¦°®±¦» µ´»·²»® »·²ò
ó Ð®±º·´ ¹»³�y ÛÒ ïððëêóïæ ïççèò
õ Ó·²¼»¬¾»¬»´´³»²¹»æ ìð ¬ °®± Ð®±º·´ «²¼ Ù�¬» ±¼»® ²¿½¸ Ê»®»·²¾¿®«²¹ò

»

»

¬

¬

¸
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®ï ®î

®î
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õ Ý±³³¿²¼» ³·²·³¿´»æ ìð ¬ °¿® °®±º·´� »¬ ¯«¿´·¬� ±« «·ª¿²¬ ¿½½±®¼ò
ó Ð®±º·´� ½±²º±®³» � ÛÒ ïððëêóïæ ïççèò

Ð®±º·´� ½±²º±®³» � ßÍÌÓ ßêñßêÓ ó ðîò

õ Ó·²·³«³ ±®¼»®æ ìð ¬ °»® »½¬·±² ¿²¼ ¹®¿¼» ±® «°±² ¿¹®»»³»²¬ò
ó Í»½¬·±² ·² ¿½½±®¼¿²½» ©·¬¸ ÛÒ ïððëêóïæ ïççèò

Í»½¬·±² ·² ¿½½±®¼¿²½» ©·¬¸ ßÍÌÓ ßêñßêÓ ó ðîò

õ Ó·²¼»¬¾»¬»´´³»²¹»æ ìð ¬ °®± Ð®±º·´ «²¼ Ù�¬» ±¼»® ²¿½¸ Ê»®»·²¾¿®«²¹ò
ó Ð®±º·´ ¹»³�y ÛÒ ïððëêóïæ ïççèò

Ð®±º·´ ¹»³�y ßÍÌÓ ßêñßêÓ ó ðîò

Ô
Ü�·¹²¿¬·±²
Ü»·¹²¿¬·±²
Þ»¦»·½¸²«²¹

Ü·³»²·±²
ß¾³»«²¹»²

Ü·³»²·±² ¼» ½±²¬®«½¬·±²
Ü·³»²·±² º±® ¼»¬¿·´·²¹

Õ±²¬®«µ¬·±²³¿y»

Ù

µ¹ñ³

¸ ã ¾

³³

¬

³³

®ï
³³

®î
³³

ß

³³î
q

»³·²

³³ 

»³¿¨

³³

ß²»¬
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Ô îðð ¨ îðð ¨ ïëõ ìëôê îðð ïë ïè ç ëèôï Ó îé ëç ïëï ëíôê
Ô îðð ¨ îðð ¨ ïêóñõ ìèôë îðð ïê ïè ç êïôè Ó îé êï ïëï ëêôçç
Ô îðð ¨ îðð ¨ ïéõ ëïôì îðð ïé ïè ç êëôë Ó îé êî ïëï êðôíê
Ô îðð ¨ îðð ¨ ïèóñõ ëìôí îðð ïè ïè ç êçôï Ó îé êí ïëï êíôéï
Ô îðð ¨ îðð ¨ ïçõ ëéôï îðð ïç ïè ç éîôé Ó îé êì ïëï êéôðì
Ô îðð ¨ îðð ¨ îðóñõ ëçôç îðð îð ïè ç éêôí Ó îé êë ïëï éðôíë
Ô îðð ¨ îðð ¨ îïõ êîôè îðð îï ïè ç éçôç Ó îé êê ïëï éíôêì
Ô îðð ¨ îðð ¨ îîõ êëôê îðð îî ïè ç èíôë Ó îé êé ïëï éêôçï
Ô îðð ¨ îðð ¨ îíõ êèôí îðð îí ïè ç èéôï Ó îé êè ïëï èðôïê
Ô îðð ¨ îðð ¨ îìóñõ éïôï îðð îì ïè ç çïôð Ó îé êç ïëï èíôíç
Ô îðð ¨ îðð ¨ îëõ éíôç îðð îë ïè ç çìôï Ó îé éð ïëï èêôê
Ô îðð ¨ îðð ¨ îêõ éêôê îðð îê ïè ç çéôê Ó îé éï ïëï èçôéç

Ô îëð ¨ îëð ¨ îðõ éëôê îëð îð ïè ç çêôì Ó îé ìð îìð çêôíë
Ô îëð ¨ îëð ¨ îïõ éçôî îëð îï ïè ç ïðï Ó îé ìï îìê ïððôçì
Ô îëð ¨ îëð ¨ îîõ èîôè îëð îî ïè ç ïðê Ó îé ìî îìê ïðëôëï
Ô îëð ¨ îëð ¨ îíõ èêôì îëð îí ïè ç ïïð Ó îé ìí îìê ïïðôðê
Ô îëð ¨ îëð ¨ îìõ çðôð îëð îì ïè ç ïïë Ó îé ìì îìê ïïìôëç
Ô îëð ¨ îëð ¨ îëõ çíôë îëð îë ïè ç ïïç Ó îé ìë îìê ïïçôï
Ô îëð ¨ îëð ¨ îêõ çéôð îëð îê ïè ç ïîì Ó îé ìê îìê ïîíôëç
Ô îëð ¨ îëð ¨ îéõ ïðï îëð îé ïè ç ïîè Ó îé ìé îìê ïîèôðê
Ô îëð ¨ îëð ¨ îèóñõ ïðì îëð îè ïè ç ïíí Ó îé ìè îìê ïíîôëï
Ô îëð ¨ îëð ¨ íëóñõ ïîè îëð íë ïè ç ïêí Ó îé éè îðë ïëîôê

Ô îðí ¨ îðí ¨ ïç ñõ ëéôç îðí ïç è ì éíôê Ó îé êì ïëë êéôç
Ô îðí ¨ îðí ¨ îîôî ñõ êéôð îðí îîôî è ì èëôð Ó îé êé ïëë éèôêï
Ô îðí ¨ îðí ¨ îëôì ñõ éëôç îðí îëôì è ì çêôè Ó îé éð ïëë èçôïî
Ô îðí ¨ îðí ¨ îèôê ñõ èìôé îðí îèôê è ì ïðè Ó îé éí ïëë ççôìí

Ò±¬¿¬·±² °¿¹» îïïóîïë ñ Þ»¦»·½¸²«²¹»² Í»·¬»² îïïóîïë
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ß«¬®» ¼·³»²·±² «® ¼»³¿²¼»ò Ô» ®¿§±² ®î °»«¬ �¬®» ·²º�®·»«® »² º±²½¬·±² ¼« °®±½�¼� ¼» ´¿³·²¿¹»ò
õ Ý±³³¿²¼» ³·²·³¿´»æ ìð ¬ °¿® °®±º·´� »¬ ¯«¿´·¬� ±« «·ª¿²¬ ¿½½±®¼ò
ó Ð®±º·´� ½±²º±®³» � ÛÒ ïððëêóïæ ïççèò
ö Ì±²²¿¹» ³·²·³«³ »¬ ½±²¼·¬·±² ¼» ´·ª®¿·±² ²�½»·¬»²¬ «² ¿½½±®¼ °®�¿´¿¾´»ò

Ñ¬¸»® ¼·³»²·±² ±² ®»¯«»¬ò Ì¸» ®î ®¿¼·« ³¿§ ¾» ³¿´´»® ¼»°»²¼·²¹ ±² ¬¸» ®±´´·²¹ °®±½»ò
õ Ó·²·³«³ ±®¼»®æ ìð ¬ °»® »½¬·±² ¿²¼ ¹®¿¼» ±® «°±² ¿¹®»»³»²¬ò
ó Í»½¬·±² ·² ¿½½±®¼¿²½» ©·¬¸ ÛÒ ïððëêóïæ ïççèò
ö Ó·²·³«³ ¬±²²¿¹» ¿²¼ ¼»´·ª»®§ ½±²¼·¬·±² «°±² ¿¹®»»³»²¬ò

ß²¼»®» ß¾³»«²¹»² ¿«º ß²º®¿¹»ò Ü»® Î¿¼·« ®î µ¿²² ¶» ²¿½¸ É¿´¦°®±¦» µ´»·²»® »·²ò
õ Ó·²¼»¬¾»¬»´´³»²¹»æ ìð ¬ °®± Ð®±º·´ «²¼ Ù�¬» ±¼»® ²¿½¸ Ê»®»·²¾¿®«²¹ò
ó Ð®±º·´ ¹»³�y ÛÒ ïððëêóïæ ïççèò
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Ü·³»²·±²æ ÛÒ ïððëêóïæ ïççè
Ì±´�®¿²½»æ ÛÒ ïððëêóîæ ïççì
Û¬¿¬ ¼» «®º¿½» ½±²º±®³» � ÛÒ ïðïêíóíæ ïççïô ½´¿» Ýô ±«ó½´¿» ï

Ë²»¯«¿´ ´»¹ ¿²¹´»
Ü·³»²·±²æ ÛÒ ïððëêóïæ ïççè
Ì±´»®¿²½»æ ÛÒ ïððëêóîæ ïççì
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ß¾³»«²¹»²æ ÛÒ ïððëêóïæ ïççè
Ì±´»®¿²¦»²æ ÛÒ ïððëêóîæ ïççì
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Ô ïîð ¨ èð ¨ èö ïîôî ïîð èð è ïï ëôë ïëôë íôèí ïôèé èôîí ëôçé íôîë ìôïç îôðç ðôíçï íîôïî
Ô ïîð ¨ èð ¨ ïðö ïëôð ïîð èð ïð ïï ëôë ïçôï íôçî ïôçë èôïç êôðï íôíë ìôïé îôïë ðôíçï îêôðï
Ô ïîð ¨ èð ¨ ïîö ïéôè ïîð èð ïî ïï ëôë îîôé ìôðð îôðí èôïì êôðì íôìë ìôïê îôîð ðôíçï îïôçí

Ô ïëð ¨ éë ¨ çõ ïëôì ïëð éë ç ïî ê ïçôê ëôîê ïôëé çôèî êôëç îôèë ìôìï ïôêï ðôììð îèôëç
Ô ïëð ¨ éë ¨ ïðõ ïéôð ïëð éë ïð ïî ê îïôé ëôíï ïôêï çôéè êôêî îôçð ìôíç ïôêë ðôììð îëôèé
Ô ïëð ¨ éë ¨ ïïõ ïèôê ïëð éë ïï ïî ê îíôé ëôíë ïôêë çôéë êôêë îôçë ìôíé ïôêè ðôììð îíôêì
Ô ïëð ¨ éë ¨ ïîõ îðôî ïëð éë ïî ïî ê îëôé ëôìð ïôêç çôéî êôêè îôçç ìôíê ïôéî ðôììð îïôéè

Ô ïëð ¨ çð ¨ ïðóñõ ïèôî ïëð çð ïð ïî ê îíôî ëôðð îôðì ïðôïð éôðé íôêï ìôçé îôîð ðôìéð îëôèì
Ô ïëð ¨ çð ¨ ïïõ ïçôç ïëð çð ïï ïî ê îëôí ëôðì îôðè ïðôðé éôðç íôêê ìôçë îôîí ðôìéð îíôêï

Ô ïëð ¨ ïðð ¨ ïðóñõ ïçôð ïëð ïðð ïð ïî ê îìôî ìôèï îôíì ïðôîé éôìè ìôðè ëôîë îôêì ðôìçð îëôèí
Ô ïëð ¨ ïðð ¨ ïîóñõ îîôë ïëð ïðð ïî ïî ê îèôé ìôçð îôìî ïðôîí éôëî ìôïè ëôîí îôéð ðôìçð îïôéî
Ô ïëð ¨ ïðð ¨ ïìõ îêôï ïëð ïðð ïì ïî ê ííôî ìôçè îôëð ïðôïç éôëë ìôîè ëôîî îôéë ðôìçð ïèôéç

Ô îðð ¨ ïðð ¨ ïðóñõ îíôð îðð ïðð ïð ïë éôë îçôî êôçí îôðï ïíôïë èôéì íôéî ëôçì îôðç ðôëèé îëôëè
Ô îðð ¨ ïðð ¨ ïîóñõ îéôí îðð ïðð ïî ïë éôë íìôè éôðí îôïð ïíôðè èôèï íôèî ëôèç îôïé ðôëèé îïôìç
Ô îðð ¨ ïðð ¨ ïìõ íïôê îðð ïðð ïì ïë éôë ìðôí éôïî îôïè ïíôðï èôèê íôçï ëôèë îôîì ðôëèé ïèôëé
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Ô

Ô ïîð ¨ èð ¨ è ïîôî îîëôé îéôêí íôèî èðôéê ïíôïé îôîè îêðôð ìôïð ìêôíç ïôéí óéèôëð îíôêë ì ì
Ô ïîð ¨ èð ¨ ïð ïëôð îéëôë íìôïð íôèð çèôïï ïêôîï îôîê íïéôð ìôðé ëêôêð ïôéî óçëôíì îíôëí í ì
Ô ïîð ¨ èð ¨ ïî ïéôè íîîôè ìðôíé íôéé ïïìôí ïçôïì îôîì íéðôé ìôðì êêôìê ïôéï óïïðôè îíôíé ï ì

Ô ïëð ¨ éë ¨ ç ïëôì ìëëôî ìêôéì ìôèî ééôçï ïíôïì ïôçç ìèíôî ìôçé ìçôçë ïôêð óïðêôì ïìôéî ì ì
Ô ïëð ¨ éë ¨ ïð ïéôð ëððôê ëïôêë ìôèï èëôíé ïìôëð ïôçç ëíïôï ìôçë ëìôèé ïôëç óïïêôê ïìôêê í ì
Ô ïëð ¨ éë ¨ ïï ïèôê ëìëôð ëêôìç ìôèð çîôëé ïëôèí ïôçè ëééôç ìôçì ëçôéð ïôëç óïîêôí ïìôëç í ì
Ô ïëð ¨ éë ¨ ïî îðôî ëèèôì êïôîé ìôéè ççôëë ïéôïì ïôçé êîíôë ìôçî êìôìë ïôëè óïíëôê ïìôëï í ì

Ô ïëð ¨ çð ¨ ïð ïèôî ëííôï ëíôîç ìôèð ïìêôï îðôçè îôëï ëçïôí ëôðë èéôçí ïôçë óïêðôç ïçôèé ì ì
Ô ïëð ¨ çð ¨ ïï ïçôç ëèðôé ëèôíð ìôéç ïëèôé îîôçï îôëð êìíôé ëôðì çëôéï ïôçì óïéìôé ïçôèï í ì

Ô ïëð ¨ ïðð ¨ ïð ïçôð ëëîôê ëìôîí ìôéè ïçèôë îëôçî îôèé êíéôí ëôïì ïïíôè îôïé óïçîôè îíôéî ì ì
Ô ïëð ¨ ïðð ¨ ïî îîôë êëðôë êìôíè ìôéê îíîôê íðôêç îôèë éìçôí ëôïï ïííôç îôïê óîîëôè îíôêï í ì
Ô ïëð ¨ ïðð ¨ ïì îêôï éììôì éìôîé ìôéì îêìôç íëôíî îôèî èëëôç ëôðè ïëíôì îôïë óîëêôè îíôìè î ì

Ô îðð ¨ ïðð ¨ ïð îíôð ïîïç çíôîì êôìê îïðôí îêôíí îôêè ïîçì êôêë ïíìôë îôïì óîèêôè ïìôèî ì ì
Ô îðð ¨ ïðð ¨ ïî îéôí ïììð ïïïôð êôìí îìéôî íïôîè îôêé ïëîç êôêí ïëèôë îôïí óííéôí ïìôéì ì ì
Ô îðð ¨ ïðð ¨ ïì íïôê ïêëì ïîèôì êôìï îèîôî íêôðè îôêë ïéëë êôêð ïèïôé îôïî óíèìôè ïìôêë í ì
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ËÞ èíè ¨ îçî ¨ îîê îîêôë ííçéðð éçèë çïëë íìôíï ïììôç ïïíêð ééíôí ïîïî êôîé çðôëë ëïêôë ïçîíð ï ï ï ì ì ì Ø× Ø×

ËÞ çïì ¨ íðë ¨ îðï îððôç íîëíðð éîðì èíëï íëôêë ïììôî çìîí êîïôì çèî êôðé ééôèè îçéôç ïèíðð ï ï ó ì ì ó
ËÞ çïì ¨ íðë ¨ îîì îîìôî íéêìðð èîêç çëíë íêôíð ïëíôî ïïîìð éíçôð ïïêí êôîé èêôðè ìîéôî îîðïð ï ï î ì ì ì Ø× Ø×
ËÞ çïì ¨ íðë ¨ îëí îëíôì ìíêíðð çëðï ïðçìð íêôéê ïêéôè ïííðð èéðôè ïíéï êôìî çëôìè êíðôë îêîèð ï ï ï ì ì ì Ø× Ø×
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ËÞ ïðïê ¨ íðë ¨ îéî îéîôð ëëíèðð ïïïçð ïîèîð íçôçê ïèìôê ïìððð çííôê ïìéð êôíë ïïíôê èîîôì íîðéð ï ï î ì ì ì Ø× Ø×
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ËÝ îëì ¨ îëì ¨ éíõ éíôï îëìôï îëìôê èôê ïìôî ïîôé çíôïð îîëôé îððôí Óîé ïðð ïëî ïôìçð îðôíë
ËÝ îëì ¨ îëì ¨ èçõ èèôç îêðôí îëêôí ïðôí ïéôí ïîôé ïïíôí îîëôé îððôí Óîé ïðî ïëì ïôëðð ïêôçð
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ËÝ ïëî ¨ ïëî ¨ íé íéôð îîïð îéíôî íðèôè êôèë ïìôîé éðêôî çïôìè ïíçôê íôèé íçôç ïçôìç íçôèì ï ï ó ï ï ó

ËÝ îðí ¨ îðí ¨ ìê ìêôï ìëêè ììçôê ìçéôì èôèî ïêôçè ïëìè ïëîôï îíðôç ëôïí ìïôî îîôíì ïìîôç ï í ó ï í ó
ËÝ îðí ¨ îðí ¨ ëî ëîôð ëîëç ëïðôï ëêéôì èôçï ïèôéë ïééè ïéìôð îêìôî ëôïè ììôç íïôçé ïêêôê ï î ó ï î ó
ËÝ îðí ¨ îðí ¨ êð êðôð êïîë ëèìôì êëêôï èôçê îîôïê îðêë îððôê íðëôí ëôîð ìçôè ìéôéè ïçêôç ï ï ó ï ï ó
ËÝ îðí ¨ îðí ¨ éï éïôð éêïè éðêôð éçèôè çôïè îìôîé îëíé îìëôç íéíôé ëôíð ëêôê èðôêí îìçôé ï ï ó ï ï ó
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ËÝ íëê ¨ ìðê ¨ êíì êííôç îéìèðð ïïëèð ïìîìð ïèôìë îïìôê çèïíð ìêîç éïðè ïïôðî îïçôì ïíççð íèêêð ï ï ï ï ï ï Ø×
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Dimensions and properties

   Section   Cut from Mass Width Depth Root Dimension
Designation Universal Beam per of of Radius

Metre Section Section Web Flange Flange Web Axis Axis
Section y-y z-z

Designation b h tw tf r   cf/tf   cw/tw cy

kg/m mm mm mm mm mm cm cm4 cm4

  305x457x127 914x305x253 126.7 305.5 459.1 17.3 27.9 19.1 5.47 26.5 12.0 32700 6650
  305x457x112 914x305x224 112.1 304.1 455.1 15.9 23.9 19.1 6.36 28.6 12.1 29100 5620
  305x457x101 914x305x201 100.4 303.3 451.4 15.1 20.2 19.1 7.51 29.9 12.5 26400 4710
  292x419x113 838x292x226 113.3 293.8 425.4 16.1 26.8 17.8 5.48 26.4 10.8 24600 5680
  292x419x97 838x292x194 96.9 292.4 420.3 14.7 21.7 17.8 6.74 28.6 11.1 21300 4530
  292x419x88 838x292x176 87.9 291.7 417.4 14.0 18.8 17.8 7.76 29.8 11.4 19600 3900
  267x381x99 762x267x197 98.4 268.0 384.8 15.6 25.4 16.5 5.28 24.7 9.89 17500 4090
  267x381x87 762x267x173 86.5 266.7 381.0 14.3 21.6 16.5 6.17 26.6 9.98 15500 3430
  267x381x74 762x267x147 73.5 265.2 376.9 12.8 17.5 16.5 7.58 29.4 10.2 13200 2730
  267x381x67 762x267x134 66.9 264.4 374.9 12.0 15.5 16.5 8.53 31.2 10.3 12100 2390
  254x343x85 686x254x170 85.1 255.8 346.4 14.5 23.7 15.2 5.40 23.9 8.67 12100 3320
  254x343x76 686x254x152 76.2 254.5 343.7 13.2 21.0 15.2 6.06 26.0 8.61 10800 2890
  254x343x70 686x254x140 70.0 253.7 341.7 12.4 19.0 15.2 6.68 27.6 8.63 9910 2590
  254x343x63 686x254x125 62.6 253.0 338.9 11.7 16.2 15.2 7.81 29.0 8.85 8980 2190
  305x305x119 610x305x238 119.0 311.4 317.9 18.4 31.4 16.5 4.96 17.3 7.11 12400 7920
  305x305x90 610x305x179 89.5 307.1 310.0 14.1 23.6 16.5 6.51 22.0 6.69 9040 5700
  305x305x75 610x305x149 74.6 304.8 306.1 11.8 19.7 16.5 7.74 25.9 6.45 7410 4650
  229x305x70 610x229x140 69.9 230.2 308.5 13.1 22.1 12.7 5.21 23.5 7.61 7740 2250
  229x305x63 610x229x125 62.5 229.0 306.0 11.9 19.6 12.7 5.84 25.7 7.54 6900 1970
  229x305x57 610x229x113 56.5 228.2 303.7 11.1 17.3 12.7 6.60 27.4 7.58 6270 1720
  229x305x51 610x229x101 50.6 227.6 301.2 10.5 14.8 12.7 7.69 28.7 7.78 5690 1460
  178x305x50 + 610x178x100 50.1 179.2 303.7 11.3 17.2 12.7 5.21 26.9 8.57 5890 829
  178x305x46 + 610x178x92 46.1 178.8 301.5 10.9 15.0 12.7 5.96 27.7 8.78 5450 718
  178x305x41 + 610x178x82 40.9 177.9 299.3 10.0 12.8 12.7 6.95 29.9 8.88 4840 603
  312x267x136 + 533x312x272 136.6 320.2 288.8 21.1 37.6 12.7 4.26 13.7 6.28 10600 10300
  312x267x110 + 533x312x219 109.4 317.4 280.4 18.3 29.2 12.7 5.43 15.3 6.09 8530 7790
  312x267x91 + 533x312x182 90.7 314.5 275.6 15.2 24.4 12.7 6.44 18.1 5.78 6890 6330
  312x267x75 + 533x312x151 75.3 312.0 271.5 12.7 20.3 12.7 7.68 21.4 5.54 5620 5140

+ These sections are in addition to the range of BS 4 sections
FOR EXPLANATION OF TABLES SEE NOTES 2 AND 3

Advance, UKT and UKB are trademarks of Corus. A fuller description of the relationship between Structural Tees and the Advance range of 
sections manufactured by Corus is given in section 12.
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STRUCTURAL TEES CUT FROM UNIVERSAL BEAMS

Properties (continued)

   Section   Buckling Torsional Mono- Warping Torsional Area
Designation Parameter Index symmetry Constant Constant of

Axis Axis Axis Axis Axis Index (*) Section
y-y z-z y-y y-y z-z y-y z-z

Flange Toe U X Iw It A
cm cm cm3 cm3 cm3 cm3 cm3 cm6 cm4 cm2

  305x457x127 14.2 6.42 2720 965 435 1730 685 0.656 18.1 0.749 17000 313 161
  305x457x112 14.3 6.27 2400 871 369 1570 582 0.666 20.6 0.753 12400 211 143
  305x457x101 14.4 6.07 2110 808 311 1460 491 0.685 23.4 0.759 9820 146 128
  292x419x113 13.1 6.27 2280 776 387 1380 606 0.640 17.5 0.742 11500 257 144
  292x419x97 13.1 6.06 1930 689 310 1240 487 0.660 20.8 0.747 7830 153 123
  292x419x88 13.2 5.90 1720 644 267 1160 421 0.675 23.2 0.751 6320 111 112
  267x381x99 11.8 5.71 1770 613 305 1090 479 0.641 16.6 0.741 7620 202 125
  267x381x87 11.9 5.58 1550 550 257 986 404 0.654 19.0 0.745 5450 134 110
  267x381x74 11.9 5.40 1300 481 206 867 324 0.670 22.6 0.749 3600 79.5 93.6
  267x381x67 11.9 5.30 1180 445 181 806 285 0.679 24.9 0.753 2850 59.2 85.3
  254x343x85 10.5 5.53 1390 464 259 826 406 0.624 15.9 0.731 4720 154 108
  254x343x76 10.5 5.46 1250 417 227 743 355 0.627 17.7 0.732 3420 110 97.0
  254x343x70 10.5 5.39 1150 388 204 691 319 0.633 19.3 0.734 2720 84.3 89.2
  254x343x63 10.6 5.24 1010 358 173 643 271 0.651 21.9 0.740 2090 57.9 79.7
  305x305x119 9.03 7.23 1740 501 509 894 787 0.483 10.6 0.662 11300 391 152
  305x305x90 8.91 7.07 1350 372 371 656 572 0.484 13.8 0.664 4710 170 114
  305x305x75 8.83 7.00 1150 307 305 538 469 0.483 16.4 0.666 2690 99.8 95.0
  229x305x70 9.32 5.03 1020 333 196 592 306 0.613 15.3 0.727 2560 108 89.1
  229x305x63 9.31 4.97 915 299 172 531 268 0.617 17.1 0.728 1840 76.9 79.7
  229x305x57 9.33 4.88 826 275 150 489 235 0.626 19.0 0.731 1400 55.5 72.0
  229x305x51 9.40 4.76 732 255 128 456 200 0.644 21.6 0.736 1080 38.3 64.4
  178x305x50 + 9.60 3.60 688 270 92.5 490 148 0.694 19.4 0.768 1230 47.3 63.9
  178x305x46 + 9.64 3.50 621 255 80.3 468 129 0.710 21.5 0.774 1050 35.3 58.7
  178x305x41 + 9.64 3.40 545 230 67.8 425 109 0.722 24.3 0.778 780 24.3 52.1
  312x267x136 + 7.81 7.69 1690 469 644 857 993 0.247 7.96 0.613 17300 642 174
  312x267x110 + 7.82 7.48 1400 389 491 696 757 0.332 9.93 0.617 8730 320 139
  312x267x91 + 7.72 7.40 1190 317 403 562 619 0.324 11.7 0.618 4920 186 116
  312x267x75 + 7.65 7.32 1010 260 330 458 505 0.326 14.0 0.619 2780 108 95.9

+ These sections are in addition to the range of BS 4 sections
(*) Note units are cm6 and not dm6.
FOR EXPLANATION OF TABLES SEE NOTES 2 AND 3

Advance, UKT and UKB are trademarks of Corus. A fuller description of the relationship between Structural Tees and the Advance range of 
sections manufactured by Corus is given in section 12.
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Dimensions and properties

   Section   Cut from Mass Width Depth Root Dimension
Designation Universal Beam per of of Radius

Metre Section Section Web Flange Flange Web Axis Axis
Section y-y z-z

Designation b h tw tf r   cf/tf   cw/tw cy

kg/m mm mm mm mm mm cm cm4 cm4

  210x267x69  + 533x210x138 69.1 213.9 274.5 14.7 23.6 12.7 4.53 18.7 6.94 5990 1930
  210x267x61 533x210x122 61.0 211.9 272.2 12.7 21.3 12.7 4.97 21.4 6.66 5160 1690
  210x267x55 533x210x109 54.5 210.8 269.7 11.6 18.8 12.7 5.61 23.3 6.61 4600 1470
  210x267x51 533x210x101 50.5 210.0 268.3 10.8 17.4 12.7 6.03 24.8 6.53 4250 1350
  210x267x46 533x210x92 46.0 209.3 266.5 10.1 15.6 12.7 6.71 26.4 6.55 3880 1190
  210x267x41 533x210x82 41.1 208.8 264.1 9.6 13.2 12.7 7.91 27.5 6.75 3530 1000
  165x267x43  + 533x165x85 42.3 166.5 267.1 10.3 16.5 12.7 5.05 25.9 7.23 3750 637
  165x267x37  + 533x165x75 37.3 165.9 264.5 9.7 13.6 12.7 6.10 27.3 7.46 3350 520
  165x267x33  + 533x165x66 32.8 165.1 262.4 8.9 11.4 12.7 7.24 29.5 7.59 2960 429
  191x229x81  + 457x191x161 80.7 199.4 246.0 18.0 32.0 10.2 3.12 13.7 6.22 5160 2130
  191x229x67  + 457x191x133 66.6 196.7 240.3 15.3 26.3 10.2 3.74 15.7 5.96 4180 1670
  191x229x53  + 457x191x106 52.9 194.0 234.6 12.6 20.6 10.2 4.71 18.6 5.73 3260 1260
  191x229x49 457x191x98 49.1 192.8 233.5 11.4 19.6 10.2 4.92 20.5 5.53 2970 1170
  191x229x45 457x191x89 44.6 191.9 231.6 10.5 17.7 10.2 5.42 22.1 5.47 2680 1040
  191x229x41 457x191x82 41.0 191.3 229.9 9.9 16.0 10.2 5.98 23.2 5.47 2470 935
  191x229x37 457x191x74 37.1 190.4 228.4 9.0 14.5 10.2 6.57 25.4 5.38 2220 836
  191x229x34 457x191x67 33.5 189.9 226.6 8.5 12.7 10.2 7.48 26.7 5.46 2030 726
  152x229x41 457x152x82 41.0 155.3 232.8 10.5 18.9 10.2 4.11 22.2 5.96 2600 592
  152x229x37 457x152x74 37.1 154.4 230.9 9.6 17.0 10.2 4.54 24.1 5.88 2330 523
  152x229x34 457x152x67 33.6 153.8 228.9 9.0 15.0 10.2 5.13 25.4 5.91 2120 456
  152x229x30 457x152x60 29.9 152.9 227.2 8.1 13.3 10.2 5.75 28.0 5.84 1880 397
  152x229x26 457x152x52 26.1 152.4 224.8 7.6 10.9 10.2 6.99 29.6 6.04 1670 322
  178x203x43 + 406x178x85 42.6 181.9 208.6 10.9 18.2 10.2 5.00 19.1 4.91 2030 915
  178x203x37 406x178x74 37.1 179.5 206.3 9.5 16.0 10.2 5.61 21.7 4.76 1740 773
  178x203x34 406x178x67 33.5 178.8 204.6 8.8 14.3 10.2 6.25 23.3 4.73 1570 682
  178x203x30 406x178x60 30.0 177.9 203.1 7.9 12.8 10.2 6.95 25.7 4.64 1400 602
  178x203x27 406x178x54 27.0 177.7 201.2 7.7 10.9 10.2 8.15 26.1 4.83 1290 511
  140x203x27  + 406x140x53 26.6 143.3 203.3 7.9 12.9 10.2 5.55 25.7 5.16 1320 317
  140x203x23 406x140x46 23.0 142.2 201.5 6.8 11.2 10.2 6.35 29.6 5.02 1120 269
  140x203x20 406x140x39 19.5 141.8 198.9 6.4 8.6 10.2 8.24 31.1 5.32 979 205

+ These sections are in addition to the range of BS 4 sections
FOR EXPLANATION OF TABLES SEE NOTES 2 AND 3

Advance, UKT and UKB are trademarks of Corus. A fuller description of the relationship between Structural Tees and the Advance range of 
sections manufactured by Corus is given in section 12.
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STRUCTURAL TEES CUT FROM UNIVERSAL BEAMS

Properties (continued)

   Section   Buckling Torsional Mono- Warping Torsional Area
Designation Parameter Index symmetry Constant Constant of

Axis Axis Axis Axis Axis Index (*) Section
y-y z-z y-y y-y z-z y-y z-z

Flange Toe U X Iw It A
cm cm cm3 cm3 cm3 cm3 cm3 cm6 cm4 cm2

  210x267x69  + 8.24 4.68 862 292 181 520 284 0.609 12.5 0.719 2490 125 88.1
  210x267x61 8.15 4.67 775 251 160 446 250 0.600 13.8 0.719 1660 88.9 77.7
  210x267x55 8.14 4.60 697 226 140 401 218 0.605 15.5 0.721 1200 63.0 69.4
  210x267x51 8.12 4.57 650 209 128 371 200 0.606 16.6 0.722 951 50.3 64.3
  210x267x46 8.14 4.51 593 193 114 343 178 0.613 18.3 0.724 737 37.7 58.7
  210x267x41 8.21 4.38 523 179 96.1 320 150 0.634 20.8 0.730 565 25.7 52.3
  165x267x43  + 8.34 3.44 519 192 76.6 346 122 0.672 17.7 0.758 670 36.8 54.0
  165x267x37  + 8.39 3.30 449 176 62.7 321 100 0.693 20.6 0.765 514 23.9 47.6
  165x267x33  + 8.41 3.20 390 159 52.0 291 83.1 0.708 23.6 0.771 378 15.9 41.9
  191x229x81  + 7.09 4.55 830 281 213 507 336 0.573 8.24 0.699 3780 256 103
  191x229x67  + 7.01 4.44 702 231 170 414 267 0.576 9.82 0.702 2130 146 84.9
  191x229x53  + 6.96 4.32 569 184 130 328 203 0.583 12.2 0.706 1070 72.6 67.4
  191x229x49 6.88 4.33 536 167 122 296 189 0.573 12.9 0.705 835 60.5 62.6
  191x229x45 6.87 4.29 491 152 109 269 169 0.576 14.1 0.706 628 45.2 56.9
  191x229x41 6.88 4.23 452 141 97.8 250 152 0.583 15.5 0.709 494 34.5 52.2
  191x229x37 6.86 4.20 413 127 87.8 225 136 0.583 16.9 0.709 365 25.8 47.3
  191x229x34 6.90 4.12 372 118 76.5 209 119 0.597 18.9 0.713 280 18.5 42.7
  152x229x41 7.05 3.37 436 150 76.3 267 120 0.634 13.7 0.740 534 44.5 52.3
  152x229x37 7.03 3.33 397 135 67.8 242 107 0.636 15.1 0.742 396 32.9 47.2
  152x229x34 7.04 3.27 359 125 59.3 223 93.3 0.646 16.8 0.745 305 23.8 42.8
  152x229x30 7.02 3.23 322 111 52.0 199 81.5 0.648 18.8 0.746 217 16.9 38.1
  152x229x26 7.08 3.11 276 102 42.3 183 66.6 0.671 22.0 0.753 161 10.7 33.3
  178x203x43 + 6.11 4.11 413 127 101 226 157 0.556 12.2 0.694 538 46.3 54.3
  178x203x37 6.06 4.04 365 109 86.1 194 133 0.555 13.8 0.696 350 31.3 47.2
  178x203x34 6.07 3.99 332 100 76.3 177 118 0.561 15.2 0.698 262 23.0 42.8
  178x203x30 6.04 3.97 301 89.0 67.6 157 104 0.561 16.9 0.699 186 16.6 38.3
  178x203x27 6.13 3.85 268 84.6 57.5 150 89.1 0.588 19.2 0.705 146 11.5 34.5
  140x203x27  + 6.23 3.06 256 87.0 44.3 155 69.5 0.636 17.1 0.739 148 14.4 34.0
  140x203x23 6.19 3.03 224 74.2 37.8 132 59.0 0.633 19.5 0.740 93.7 9.49 29.3
  140x203x20 6.28 2.87 184 67.2 28.9 121 45.4 0.668 23.8 0.750 66.3 5.33 24.8

+ These sections are in addition to the range of BS 4 sections
(*) Note units are cm6 and not dm6.
FOR EXPLANATION OF TABLES SEE NOTES 2 AND 3

Advance, UKT and UKB are trademarks of Corus. A fuller description of the relationship between Structural Tees and the Advance range of 
sections manufactured by Corus is given in section 12.

Axis
of Gyration Modulus

Advance UKT split from Advance UKB

Modulus
Radius Elastic Plastic

BS EN 1993-1-1:2005
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Dimensions and properties

   Section   Cut from Mass Width Depth Root Dimension
Designation Universal Beam per of of Radius

Metre Section Section Web Flange Flange Web Axis Axis
Section y-y z-z

Designation b h tw tf r   cf/tf   cw/tw cy

kg/m mm mm mm mm mm cm cm4 cm4

  171x178x34 356x171x67 33.5 173.2 181.6 9.1 15.7 10.2 5.52 20.0 4.00 1150 681
  171x178x29 356x171x57 28.5 172.2 178.9 8.1 13.0 10.2 6.62 22.1 3.97 986 554
  171x178x26 356x171x51 25.5 171.5 177.4 7.4 11.5 10.2 7.46 24.0 3.94 882 484
  171x178x23 356x171x45 22.5 171.1 175.6 7.0 9.7 10.2 8.82 25.1 4.05 798 406
  127x178x20 356x127x39 19.5 126.0 176.6 6.6 10.7 10.2 5.89 26.8 4.43 728 179
  127x178x17 356x127x33 16.5 125.4 174.4 6.0 8.5 10.2 7.38 29.1 4.56 626 140
  165x152x27 305x165x54 27.0 166.9 155.1 7.9 13.7 8.9 6.09 19.6 3.21 642 531
  165x152x23 305x165x46 23.0 165.7 153.2 6.7 11.8 8.9 7.02 22.9 3.07 536 448
  165x152x20 305x165x40 20.1 165.0 151.6 6.0 10.2 8.9 8.09 25.3 3.03 468 382
  127x152x24 305x127x48 24.0 125.3 155.4 9.0 14.0 8.9 4.48 17.3 3.94 662 231
  127x152x21 305x127x42 20.9 124.3 153.5 8.0 12.1 8.9 5.14 19.2 3.87 573 194
  127x152x19 305x127x37 18.5 123.4 152.1 7.1 10.7 8.9 5.77 21.4 3.78 501 168
  102x152x17 305x102x33 16.4 102.4 156.3 6.6 10.8 7.6 4.74 23.7 4.14 487 97.1
  102x152x14 305x102x28 14.1 101.8 154.3 6.0 8.8 7.6 5.78 25.7 4.20 420 77.7
  102x152x13 305x102x25 12.4 101.6 152.5 5.8 7.0 7.6 7.26 26.3 4.43 377 61.5
  146x127x22 254x146x43 21.5 147.3 129.7 7.2 12.7 7.6 5.80 18.0 2.64 343 339
  146x127x19 254x146x37 18.5 146.4 127.9 6.3 10.9 7.6 6.72 20.3 2.55 292 285
  146x127x16 254x146x31 15.5 146.1 125.6 6.0 8.6 7.6 8.49 20.9 2.66 259 224
  102x127x14 254x102x28 14.1 102.2 130.1 6.3 10.0 7.6 5.11 20.7 3.24 277 89.3
  102x127x13 254x102x25 12.6 101.9 128.5 6.0 8.4 7.6 6.07 21.4 3.32 250 74.3
  102x127x11 254x102x22 11.0 101.6 126.9 5.7 6.8 7.6 7.47 22.3 3.45 223 59.7
  133x102x15 203x133x30 15.0 133.9 103.3 6.4 9.6 7.6 6.97 16.1 2.11 154 192
  133x102x13 203x133x25 12.5 133.2 101.5 5.7 7.8 7.6 8.54 17.8 2.10 131 154

FOR EXPLANATION OF TABLES SEE NOTES 2 AND 3

Advance, UKT and UKB are trademarks of Corus. A fuller description of the relationship between Structural Tees and the Advance range of 
sections manufactured by Corus is given in section 12.

 Local Buckling of Area

STRUCTURAL TEES CUT FROM UNIVERSAL BEAMS

Advance UKT split from Advance UKB

Thickness Ratios for Second Moment
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BS 4-1:2005

cz

z

y y

y

r
t

t

h

f

w

b

B - 48



STRUCTURAL TEES CUT FROM UNIVERSAL BEAMS

Properties (continued)

   Section   Buckling Torsional Mono- Warping Torsional Area
Designation Parameter Index symmetry Constant Constant of

Axis Axis Axis Axis Axis Index (*) Section
y-y z-z y-y y-y z-z y-y z-z

Flange Toe U X Iw It A
cm cm cm3 cm3 cm3 cm3 cm3 cm6 cm4 cm2

  171x178x34 5.20 3.99 288 81.5 78.6 145 121 0.500 12.2 0.672 249 27.8 42.7
  171x178x29 5.21 3.91 248 70.9 64.4 125 99.4 0.514 14.4 0.676 154 16.6 36.3
  171x178x26 5.21 3.86 224 63.9 56.5 113 87.1 0.521 16.1 0.677 110 11.9 32.4
  171x178x23 5.28 3.76 197 59.1 47.4 104 73.3 0.546 18.4 0.683 79.2 7.90 28.7
  127x178x20 5.41 2.68 164 55.0 28.4 98.0 44.5 0.632 17.6 0.739 57.1 7.53 24.9
  127x178x17 5.45 2.58 137 48.6 22.3 87.2 35.1 0.655 21.1 0.746 38.0 4.38 21.1
  165x152x27 4.32 3.93 200 52.2 63.7 92.8 97.8 0.389 11.8 0.636 128 17.3 34.4
  165x152x23 4.27 3.91 174 43.7 54.1 77.1 82.8 0.380 13.6 0.636 78.6 11.1 29.4
  165x152x20 4.27 3.86 155 38.6 46.3 67.6 70.9 0.393 15.5 0.638 52.0 7.35 25.7
  127x152x24 4.65 2.74 168 57.1 36.8 102 58.0 0.602 11.7 0.714 104 15.8 30.6
  127x152x21 4.63 2.70 148 49.9 31.3 88.9 49.2 0.606 13.3 0.716 69.2 10.5 26.7
  127x152x19 4.61 2.67 132 43.8 27.2 77.9 42.7 0.606 14.9 0.718 47.4 7.36 23.6
  102x152x17 4.82 2.15 118 42.3 19.0 75.8 30.0 0.656 15.8 0.749 36.8 6.08 20.9
  102x152x14 4.84 2.08 100.0 37.4 15.3 67.5 24.2 0.673 18.7 0.756 25.2 3.69 17.9
  102x152x13 4.88 1.97 85.0 34.8 12.1 63.9 19.4 0.705 21.8 0.766 20.4 2.37 15.8
  146x127x22 3.54 3.52 130 33.2 46.0 59.5 70.5 0.202 10.6 0.613 64.9 11.9 27.4
  146x127x19 3.52 3.48 115 28.5 39.0 50.7 59.7 0.233 12.2 0.616 41.0 7.65 23.6
  146x127x16 3.61 3.36 97.4 26.2 30.6 46.0 47.1 0.376 14.8 0.623 24.5 4.26 19.8
  102x127x14 3.92 2.22 85.5 28.3 17.5 50.4 27.4 0.607 13.8 0.720 21.0 4.77 18.0
  102x127x13 3.95 2.15 75.3 26.2 14.6 46.9 23.0 0.628 15.8 0.727 15.9 3.20 16.0
  102x127x11 3.99 2.06 64.5 24.1 11.7 43.5 18.6 0.656 18.2 0.736 12.0 2.06 14.0
  133x102x15 2.84 3.17 73.1 18.8 28.7 33.5 44.1   -    -  0.569 21.7 5.13 19.1
  133x102x13 2.86 3.10 62.4 16.2 23.1 28.7 35.5   -    -  0.572 12.6 2.97 16.0

(*) Note units are cm6 and not dm6.

FOR EXPLANATION OF TABLES SEE NOTES 2 AND 3

Advance, UKT and UKB are trademarks of Corus. A fuller description of the relationship between Structural Tees and the Advance range of 
sections manufactured by Corus is given in section 12.

 Indicates that no values of U and X are given, as lateral torsional buckling due to bending about the x-x axis is not possible, because the 
second moment of area about the z-z axis exceeds the second moment of area about the y-y axis.

Elastic Plastic
of Gyration

Axis
Modulus Modulus

Advance UKT split from Advance UKB
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Dimensions

   Section   Cut from Mass Width Depth Root Dimension
Designation Universal Beam per of of Radius

Metre Section Section Web Flange Flange Web
Section

Designation b h tw tf r   cf/tf  cw/tw cy

kg/m mm mm mm mm mm cm
  406x178x118 356x406x235 117.5 394.8 190.4 18.4 30.2 15.2 6.54 10.3 3.40
  368x178x101 356x368x202 100.9 374.7 187.2 16.5 27.0 15.2 6.94 11.3 3.29
  368x178x89 356x368x177 88.5 372.6 184.0 14.4 23.8 15.2 7.83 12.8 3.09
  368x178x77 356x368x153 76.5 370.5 180.9 12.3 20.7 15.2 8.95 14.7 2.88
  368x178x65 356x368x129 64.5 368.6 177.7 10.4 17.5 15.2 10.5 17.1 2.69
  305x152x79 305x305x158 79.0 311.2 163.5 15.8 25.0 15.2 6.22 10.3 3.04
  305x152x69 305x305x137 68.4 309.2 160.2 13.8 21.7 15.2 7.12 11.6 2.86
  305x152x59 305x305x118 58.9 307.4 157.2 12.0 18.7 15.2 8.22 13.1 2.69
  305x152x49 305x305x97 48.4 305.3 153.9 9.9 15.4 15.2 9.91 15.5 2.50
  254x127x84 254x254x167 83.5 265.2 144.5 19.2 31.7 12.7 4.18 7.53 3.07
  254x127x66 254x254x132 66.0 261.3 138.1 15.3 25.3 12.7 5.16 9.03 2.70
  254x127x54 254x254x107 53.5 258.8 133.3 12.8 20.5 12.7 6.31 10.4 2.45
  254x127x45 254x254x89 44.4 256.3 130.1 10.3 17.3 12.7 7.41 12.6 2.21
  254x127x37 254x254x73 36.5 254.6 127.0 8.6 14.2 12.7 8.96 14.8 2.05
  203x102x64  + 203x203x127 63.7 213.9 120.7 18.1 30.1 10.2 3.55 6.67 2.73
  203x102x57  + 203x203x113 56.7 212.1 117.5 16.3 26.9 10.2 3.94 7.21 2.56
  203x102x50  + 203x203x100 49.8 210.3 114.3 14.5 23.7 10.2 4.44 7.88 2.38
  203x102x43 203x203x86 43.0 209.1 111.0 12.7 20.5 10.2 5.10 8.74 2.20
  203x102x36 203x203x71 35.5 206.4 107.8 10.0 17.3 10.2 5.97 10.8 1.95
  203x102x30 203x203x60 30.0 205.8 104.7 9.4 14.2 10.2 7.25 11.1 1.89
  203x102x26 203x203x52 26.0 204.3 103.0 7.9 12.5 10.2 8.17 13.0 1.75
  203x102x23 203x203x46 23.0 203.6 101.5 7.2 11.0 10.2 9.25 14.1 1.69
  152x76x26  + 152x152x51 25.6 157.4 85.1 11.0 15.7 7.6 5.01 7.74 1.79
  152x76x22  + 152x152x44 22.0 155.9 83.0 9.5 13.6 7.6 5.73 8.74 1.66
  152x76x19 152x152x37 18.5 154.4 80.8 8.0 11.5 7.6 6.71 10.1 1.53
  152x76x15 152x152x30 15.0 152.9 78.7 6.5 9.4 7.6 8.13 12.1 1.41
  152x76x12 152x152x23 11.5 152.2 76.1 5.8 6.8 7.6 11.2 13.1 1.39

+ These sections are in addition to the range of BS 4 sections
FOR EXPLANATION OF TABLES SEE NOTES 2 AND 3

Advance, UKT and UKC are trademarks of Corus. A fuller description of the relationship between Structural Tees and the Advance range of 
sections manufactured by Corus is given in section 12.

Thickness Ratios for
 Local Buckling

Advance UKT split from Advance UKC
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Properties

   Section Mono- Warping Torsional Area
Designation symmetry Constant Constant of

Axis Axis Axis Axis Axis Axis Axis Index (*) Section
y-y z-z y-y z-z y-y y-y z-z y-y z-z

Flange Toe Iw It A
cm4 cm4 cm cm cm3 cm3 cm3 cm3 cm3 cm6 cm4 cm2

  406x178x118 2860 15500 4.37 10.2 843 183 785 367 1190 0.165 12700 405 150
  368x178x101 2460 11800 4.38 9.60 749 160 632 312 960 0.216 7840 278 129
  368x178x89 2090 10300 4.30 9.54 676 136 551 263 835 0.212 5270 190 113
  368x178x77 1730 8780 4.22 9.49 601 114 474 216 717 0.209 3390 125 97.4
  368x178x65 1420 7310 4.16 9.43 527 94.1 396 175 600 0.207 2010 76.2 82.2
  305x152x79 1530 6280 3.90 7.90 503 115 404 225 615 0.268 3650 188 101
  305x152x69 1290 5350 3.84 7.83 450 97.7 346 188 526 0.263 2340 124 87.2
  305x152x59 1080 4530 3.79 7.77 401 82.8 295 156 448 0.262 1470 80.3 75.1
  305x152x49 858 3650 3.73 7.69 343 66.5 239 123 363 0.258 806 45.5 61.7
  254x127x84 1200 4930 3.36 6.81 391 105 372 220 569 0.261 4540 312 106
  254x127x66 871 3770 3.22 6.69 323 78.3 288 159 439 0.250 2200 159 84.1
  254x127x54 676 2960 3.15 6.59 276 62.1 229 122 348 0.245 1150 85.9 68.2
  254x127x45 524 2430 3.04 6.55 237 48.5 190 94.0 288 0.242 660 51.1 56.7
  254x127x37 417 1950 2.99 6.48 204 39.2 153 74.0 233 0.236 359 28.8 46.5
  203x102x64  + 637 2460 2.80 5.50 233 68.2 230 145 352 0.279 2050 212 81.2
  203x102x57  + 540 2140 2.73 5.45 211 58.8 202 123 309 0.270 1430 152 72.3
  203x102x50  + 453 1840 2.67 5.39 190 50.0 175 103 267 0.266 951 104 63.4
  203x102x43 373 1560 2.61 5.34 169 41.9 150 84.6 228 0.257 605 68.1 54.8
  203x102x36 280 1270 2.49 5.30 143 31.8 123 63.6 187 0.254 343 40.0 45.2
  203x102x30 244 1030 2.53 5.20 129 28.4 100 54.3 153 0.245 195 23.5 38.2
  203x102x26 200 889 2.46 5.18 115 23.4 87.0 44.5 132 0.243 128 15.8 33.1
  203x102x23 177 774 2.45 5.13 105 20.9 76.0 39.0 115 0.242 87.2 11.0 29.4
  152x76x26  + 141 511 2.08 3.96 79.0 21.0 64.9 41.4 99.5 0.281 122 24.3 32.6
  152x76x22  + 116 430 2.04 3.92 70.0 17.5 55.2 34.0 84.4 0.281 76.7 15.8 28.0
  152x76x19 93.1 353 1.99 3.87 60.7 14.2 45.7 27.1 69.8 0.277 44.9 9.54 23.5
  152x76x15 72.2 280 1.94 3.83 51.4 11.2 36.7 20.9 55.8 0.269 23.7 5.24 19.1
  152x76x12 58.5 200 2.00 3.70 41.9 9.41 26.3 16.9 40.1 0.278 9.78 2.30 14.6

+ These sections are in addition to the range of BS 4 sections
(*) Note units are cm6 and not dm6.

FOR EXPLANATION OF TABLES SEE NOTES 2 AND 3

Advance, UKT and UKC are trademarks of Corus. A fuller description of the relationship between Structural Tees and the Advance range of 
sections manufactured by Corus is given in section 12.

Values of U and X are not given, as lateral torsional buckling due to bending about the y-y axis is not possible, because the second moment of 
area about the z-z axis exceeds the second moment of area about the y-y axis.
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Advance UKT split from Advance UKC
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HOT-FINISHED
CIRCULAR HOLLOW SECTIONS

Celsius® CHS

Dimensions and properties

Mass Area Ratio Second Radius Elastic Plastic
per of for Moment of Modulus Modulus

Outside Thickness Metre Section Local of Area Gyration Per Per
Diameter Buckling Metre Tonne

d t A d/t I i Wel Wpl IT W t

mm mm kg/m cm2 cm4 cm cm3 cm3 cm4 cm3 m2 m2

26.9 3.2 1.87 2.38 8.41 1.70 0.846 1.27 1.81 3.41 2.53 0.085 45.2
33.7 2.6 1.99 2.54 13.0 3.09 1.10 1.84 2.52 6.19 3.67 0.106 53.1
33.7 3.2 2.41 3.07 10.5 3.60 1.08 2.14 2.99 7.21 4.28 0.106 44.0
33.7 4.0 2.93 3.73 8.43 4.19 1.06 2.49 3.55 8.38 4.97 0.106 36.1
42.4 2.6 2.55 3.25 16.3 6.46 1.41 3.05 4.12 12.9 6.10 0.133 52.2
42.4 3.2 3.09 3.94 13.3 7.62 1.39 3.59 4.93 15.2 7.19 0.133 43.1
42.4 4.0 3.79 4.83 10.6 8.99 1.36 4.24 5.92 18.0 8.48 0.133 35.2
42.4 5.0 4.61 5.87 8.48 10.5 1.33 4.93 7.04 20.9 9.86 0.133 28.9
48.3 3.2 3.56 4.53 15.1 11.6 1.60 4.80 6.52 23.2 9.59 0.152 42.6
48.3 4.0 4.37 5.57 12.1 13.8 1.57 5.70 7.87 27.5 11.4 0.152 34.7
48.3 5.0 5.34 6.80 9.66 16.2 1.54 6.69 9.42 32.3 13.4 0.152 28.4
60.3 3.2 4.51 5.74 18.8 23.5 2.02 7.78 10.4 46.9 15.6 0.189 42.0
60.3 4.0 5.55 7.07 15.1 28.2 2.00 9.34 12.7 56.3 18.7 0.189 34.1
60.3 5.0 6.82 8.69 12.1 33.5 1.96 11.1 15.3 67.0 22.2 0.189 27.8
76.1 2.9 5.24 6.67 26.2 44.7 2.59 11.8 15.5 89.5 23.5 0.239 45.7
76.1 3.2 5.75 7.33 23.8 48.8 2.58 12.8 17.0 97.6 25.6 0.239 41.6
76.1 4.0 7.11 9.06 19.0 59.1 2.55 15.5 20.8 118 31.0 0.239 33.6
76.1 5.0 8.77 11.2 15.2 70.9 2.52 18.6 25.3 142 37.3 0.239 27.3
88.9 3.2 6.76 8.62 27.8 79.2 3.03 17.8 23.5 158 35.6 0.279 41.3
88.9 4.0 8.38 10.7 22.2 96.3 3.00 21.7 28.9 193 43.3 0.279 33.3
88.9 5.0 10.3 13.2 17.8 116 2.97 26.2 35.2 233 52.4 0.279 27.0
88.9 6.3 12.8 16.3 14.1 140 2.93 31.5 43.1 280 63.1 0.279 21.8
114.3 3.2 8.77 11.2 35.7 172 3.93 30.2 39.5 345 60.4 0.359 41.0
114.3 3.6 9.83 12.5 31.8 192 3.92 33.6 44.1 384 67.2 0.359 36.5
114.3 4.0 10.9 13.9 28.6 211 3.90 36.9 48.7 422 73.9 0.359 33.0
114.3 5.0 13.5 17.2 22.9 257 3.87 45.0 59.8 514 89.9 0.359 26.6
114.3 6.3 16.8 21.4 18.1 313 3.82 54.7 73.6 625 109 0.359 21.4
139.7 5.0 16.6 21.2 27.9 481 4.77 68.8 90.8 961 138 0.439 26.4
139.7 6.3 20.7 26.4 22.2 589 4.72 84.3 112 1180 169 0.439 21.2
139.7 8.0 26.0 33.1 17.5 720 4.66 103 139 1440 206 0.439 16.9
139.7 10.0 32.0 40.7 14.0 862 4.60 123 169 1720 247 0.439 13.7
168.3 5.0 20.1 25.7 33.7 856 5.78 102 133 1710 203 0.529 26.3
168.3 6.3 25.2 32.1 26.7 1050 5.73 125 165 2110 250 0.529 21.0
168.3 8.0 31.6 40.3 21.0 1300 5.67 154 206 2600 308 0.529 16.7
168.3 10.0 39.0 49.7 16.8 1560 5.61 186 251 3130 372 0.529 13.5
168.3 12.5 48.0 61.2 13.5 1870 5.53 222 304 3740 444 0.529 11.0
193.7 5.0 23.3 29.6 38.7 1320 6.67 136 178 2640 273 0.609 26.2
193.7 6.3 29.1 37.1 30.7 1630 6.63 168 221 3260 337 0.609 20.9
193.7 8.0 36.6 46.7 24.2 2020 6.57 208 276 4030 416 0.609 16.6
193.7 10.0 45.3 57.7 19.4 2440 6.50 252 338 4880 504 0.609 13.4
193.7 12.5 55.9 71.2 15.5 2930 6.42 303 411 5870 606 0.609 10.9

Check availability
FOR EXPLANATION OF TABLES SEE NOTES 2 AND 3

Surface AreaSection

Celsius® is a trademark of Corus. A fuller description of the relationship between Hot Finished Circular Hollow Sections (HFCHS) and the 
Celsius® range of sections manufactured by Corus is given in section 12.

Designation
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HOT-FINISHED
CIRCULAR HOLLOW SECTIONS

Celsius® CHS

Dimensions and properties

Mass Area Ratio Second Radius Elastic Plastic
per of for Moment of Modulus Modulus

Outside Thickness Metre Section Local of Area Gyration Per Per
Diameter Buckling Metre Tonne

d t A d/t I i Wel Wpl IT W t

mm mm kg/m cm2 cm4 cm cm3 cm3 cm4 cm3 m2 m2

219.1 5.0 26.4 33.6 43.8 1930 7.57 176 229 3860 352 0.688 26.1
219.1 6.3 33.1 42.1 34.8 2390 7.53 218 285 4770 436 0.688 20.8
219.1 8.0 41.6 53.1 27.4 2960 7.47 270 357 5920 540 0.688 16.5
219.1 10.0 51.6 65.7 21.9 3600 7.40 328 438 7200 657 0.688 13.3
219.1 12.5 63.7 81.1 17.5 4350 7.32 397 534 8690 793 0.688 10.8
219.1 14.2 71.8 91.4 15.4 4820 7.26 440 597 9640 880 0.688 9.59
219.1 16.0 80.1 102 13.7 5300 7.20 483 661 10600 967 0.688 8.59
244.5 8.0 46.7 59.4 30.6 4160 8.37 340 448 8320 681 0.768 16.5
244.5 10.0 57.8 73.7 24.5 5070 8.30 415 550 10100 830 0.768 13.3
244.5 12.5 71.5 91.1 19.6 6150 8.21 503 673 12300 1010 0.768 10.7
244.5 14.2 80.6 103 17.2 6840 8.16 559 754 13700 1120 0.768 9.52
244.5 16.0 90.2 115 15.3 7530 8.10 616 837 15100 1230 0.768 8.52
273.0 6.3 41.4 52.8 43.3 4700 9.43 344 448 9390 688 0.858 20.7
273.0 8.0 52.3 66.6 34.1 5850 9.37 429 562 11700 857 0.858 16.4
273.0 10.0 64.9 82.6 27.3 7150 9.31 524 692 14300 1050 0.858 13.2
273.0 12.5 80.3 102 21.8 8700 9.22 637 849 17400 1270 0.858 10.7
273.0 14.2 90.6 115 19.2 9700 9.16 710 952 19400 1420 0.858 9.46
273.0 16.0 101 129 17.1 10700 9.10 784 1060 21400 1570 0.858 8.46
323.9 6.3 49.3 62.9 51.4 7930 11.2 490 636 15900 979 1.02 20.6
323.9 8.0 62.3 79.4 40.5 9910 11.2 612 799 19800 1220 1.02 16.3
323.9 10.0 77.4 98.6 32.4 12200 11.1 751 986 24300 1500 1.02 13.1
323.9 12.5 96.0 122 25.9 14800 11.0 917 1210 29700 1830 1.02 10.6
323.9 14.2 108 138 22.8 16600 11.0 1030 1360 33200 2050 1.02 9.38
323.9 16.0 121 155 20.2 18400 10.9 1140 1520 36800 2270 1.02 8.38
355.6 14.2 120 152 25.0 22200 12.1 1250 1660 44500 2500 1.12 9.34
355.6 16.0 134 171 22.2 24700 12.0 1390 1850 49300 2770 1.12 8.34
406.4 6.3 62.2 79.2 64.5 15800 14.1 780 1010 31700 1560 1.28 20.5
406.4 8.0 78.6 100 50.8 19900 14.1 978 1270 39700 1960 1.28 16.2
406.4 10.0 97.8 125 40.6 24500 14.0 1210 1570 49000 2410 1.28 13.1
406.4 12.5 121 155 32.5 30000 13.9 1480 1940 60100 2960 1.28 10.5
406.4 14.2 137 175 28.6 33700 13.9 1660 2190 67400 3320 1.28 9.30
406.4 16.0 154 196 25.4 37400 13.8 1840 2440 74900 3690 1.28 8.29
457.0 8.0 88.6 113 57.1 28400 15.9 1250 1610 56900 2490 1.44 16.2
457.0 10.0 110 140 45.7 35100 15.8 1540 2000 70200 3070 1.44 13.0
457.0 12.5 137 175 36.6 43100 15.7 1890 2470 86300 3780 1.44 10.5
457.0 14.2 155 198 32.2 48500 15.7 2120 2790 96900 4240 1.44 9.26
457.0 16.0 174 222 28.6 54000 15.6 2360 3110 108000 4720 1.44 8.25
508.0 10.0 123 156 50.8 48500 17.6 1910 2480 97000 3820 1.60 13.0
508.0 12.5 153 195 40.6 59800 17.5 2350 3070 120000 4710 1.60 10.4
508.0 14.2 173 220 35.8 67200 17.5 2650 3460 134000 5290 1.60 9.23
508.0 16.0 194 247 31.8 74900 17.4 2950 3870 150000 5900 1.60 8.22

Check availability
FOR EXPLANATION OF TABLES SEE NOTES 2 AND 3

Celsius® is a trademark of Corus. A fuller description of the relationship between Hot Finished Circular Hollow Sections (HFCHS) and the 
Celsius® range of sections manufactured by Corus is given in section 12.

Surface Area
Designation Constants

Section Torsional

Hot
Finishedy y

z

z
t

d

BS EN 1993-1-1:2005
BS EN 10210-2:2006
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HOT-FINISHED
SQUARE HOLLOW SECTIONS

Celsius® SHS

Dimensions and properties

Mass Area Ratio Second Radius Elastic Plastic
per of for Moment of Modulus Modulus

Size Thickness Metre Section Local of Area Gyration Per Per
Buckling Metre Tonne

h x h t A  c/t (1) I i Wel Wpl IT W t

mm mm kg/m cm2 cm4 cm cm3 cm3 cm4 cm3 m2 m2

40 x 40 3.0 3.41 4.34 10.3 9.78 1.50 4.89 5.97 15.7 7.10 0.152 44.7
40 x 40 3.2 3.61 4.60 9.50 10.2 1.49 5.11 6.28 16.5 7.42 0.152 42.0
40 x 40 4.0 4.39 5.59 7.00 11.8 1.45 5.91 7.44 19.5 8.54 0.150 34.1
40 x 40 5.0 5.28 6.73 5.00 13.4 1.41 6.68 8.66 22.5 9.60 0.147 27.8
50 x 50 3.0 4.35 5.54 13.7 20.2 1.91 8.08 9.70 32.1 11.8 0.192 44.2
50 x 50 3.2 4.62 5.88 12.6 21.2 1.90 8.49 10.2 33.8 12.4 0.192 41.5
50 x 50 4.0 5.64 7.19 9.50 25.0 1.86 9.99 12.3 40.4 14.5 0.190 33.6
50 x 50 5.0 6.85 8.73 7.00 28.9 1.82 11.6 14.5 47.6 16.7 0.187 27.3
50 x 50 6.3 8.31 10.6 4.94 32.8 1.76 13.1 17.0 55.2 18.8 0.184 22.1
60 x 60 3.0 5.29 6.74 17.0 36.2 2.32 12.1 14.3 56.9 17.7 0.232 43.9
60 x 60 3.2 5.62 7.16 15.8 38.2 2.31 12.7 15.2 60.2 18.6 0.232 41.2
60 x 60 4.0 6.90 8.79 12.0 45.4 2.27 15.1 18.3 72.5 22.0 0.230 33.3
60 x 60 5.0 8.42 10.7 9.00 53.3 2.23 17.8 21.9 86.4 25.7 0.227 27.0
60 x 60 6.3 10.3 13.1 6.52 61.6 2.17 20.5 26.0 102 29.6 0.224 21.7
60 x 60 8.0 12.5 16.0 4.50 69.7 2.09 23.2 30.4 118 33.4 0.219 17.5
70 x 70 3.6 7.40 9.42 16.4 68.6 2.70 19.6 23.3 108 28.7 0.271 36.6
70 x 70 5.0 9.99 12.7 11.0 88.5 2.64 25.3 30.8 142 36.8 0.267 26.7
70 x 70 6.3 12.3 15.6 8.11 104 2.58 29.7 36.9 169 42.9 0.264 21.5
70 x 70 8.0 15.0 19.2 5.75 120 2.50 34.2 43.8 200 49.2 0.259 17.3
80 x 80 3.6 8.53 10.9 19.2 105 3.11 26.2 31.0 164 38.5 0.311 36.4
80 x 80 4.0 9.41 12.0 17.0 114 3.09 28.6 34.0 180 41.9 0.310 32.9
80 x 80 5.0 11.6 14.7 13.0 137 3.05 34.2 41.1 217 49.8 0.307 26.6
80 x 80 6.3 14.2 18.1 9.70 162 2.99 40.5 49.7 262 58.7 0.304 21.3
80 x 80 8.0 17.5 22.4 7.00 189 2.91 47.3 59.5 312 68.3 0.299 17.1
90 x 90 3.6 9.66 12.3 22.0 152 3.52 33.8 39.7 237 49.7 0.351 36.3
90 x 90 4.0 10.7 13.6 19.5 166 3.50 37.0 43.6 260 54.2 0.350 32.8
90 x 90 5.0 13.1 16.7 15.0 200 3.45 44.4 53.0 316 64.8 0.347 26.4
90 x 90 6.3 16.2 20.7 11.3 238 3.40 53.0 64.3 382 77.0 0.344 21.2
90 x 90 8.0 20.1 25.6 8.25 281 3.32 62.6 77.6 459 90.5 0.339 16.9

(1) For local buckling calculation c = h - 3t.
FOR EXPLANATION OF TABLES SEE NOTES 2 AND 3

Surface AreaSection
Designation

Torsional
Constants

Celsius® is a trademark of Corus. A fuller description of the relationship between Hot Finished Square Hollow Sections (HFSHS) and the 
Celsius® range of sections manufactured by Corus is given in section 12.

BS EN 1993-1-1:2005
BS EN 10210-2:2006
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z
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HOT-FINISHED
SQUARE HOLLOW SECTIONS

Celsius® SHS

Dimensions and properties

Mass Area Ratio Second Radius Elastic Plastic
per of for Moment of Modulus Modulus

Size Thickness Metre Section Local of Area Gyration Per Per
Buckling Metre Tonne

h x h t A  c/t (1) I i Wel Wpl IT W t

mm mm kg/m cm2 cm4 cm cm3 cm3 cm4 cm3 m2 m2

100 x 100 4.0 11.9 15.2 22.0 232 3.91 46.4 54.4 361 68.2 0.390 32.7
100 x 100 5.0 14.7 18.7 17.0 279 3.86 55.9 66.4 439 81.8 0.387 26.3
100 x 100 6.3 18.2 23.2 12.9 336 3.80 67.1 80.9 534 97.8 0.384 21.1
100 x 100 8.0 22.6 28.8 9.50 400 3.73 79.9 98.2 646 116 0.379 16.8
100 x 100 10.0 27.4 34.9 7.00 462 3.64 92.4 116 761 133 0.374 13.6
120 x 120 5.0 17.8 22.7 21.0 498 4.68 83.0 97.6 777 122 0.467 26.2
120 x 120 6.3 22.2 28.2 16.0 603 4.62 100 120 950 147 0.464 20.9
120 x 120 8.0 27.6 35.2 12.0 726 4.55 121 146 1160 176 0.459 16.6
120 x 120 10.0 33.7 42.9 9.00 852 4.46 142 175 1380 206 0.454 13.5
120 x 120 12.5 40.9 52.1 6.60 982 4.34 164 207 1620 236 0.448 11.0
140 x 140 5.0 21.0 26.7 25.0 807 5.50 115 135 1250 170 0.547 26.1
140 x 140 6.3 26.1 33.3 19.2 984 5.44 141 166 1540 206 0.544 20.8
140 x 140 8.0 32.6 41.6 14.5 1200 5.36 171 204 1890 249 0.539 16.5
140 x 140 10.0 40.0 50.9 11.0 1420 5.27 202 246 2270 294 0.534 13.4
140 x 140 12.5 48.7 62.1 8.20 1650 5.16 236 293 2700 342 0.528 10.8
150 x 150 5.0 22.6 28.7 27.0 1000 5.90 134 156 1550 197 0.587 26.0
150 x 150 6.3 28.1 35.8 20.8 1220 5.85 163 192 1910 240 0.584 20.8
150 x 150 8.0 35.1 44.8 15.8 1490 5.77 199 237 2350 291 0.579 16.5
150 x 150 10.0 43.1 54.9 12.0 1770 5.68 236 286 2830 344 0.574 13.3
150 x 150 12.5 52.7 67.1 9.00 2080 5.57 277 342 3380 402 0.568 10.8
160 x 160 5.0 24.1 30.7 29.0 1230 6.31 153 178 1890 226 0.627 26.0
160 x 160 6.3 30.1 38.3 22.4 1500 6.26 187 220 2330 275 0.624 20.7
160 x 160 8.0 37.6 48.0 17.0 1830 6.18 229 272 2880 335 0.619 16.5
160 x 160 10.0 46.3 58.9 13.0 2190 6.09 273 329 3480 398 0.614 13.3
160 x 160 12.5 56.6 72.1 9.80 2580 5.98 322 395 4160 467 0.608 10.7
160 x 160 14.2 63.3 80.7 8.27 2810 5.90 351 436 4580 508 0.603 9.53
180 x 180 6.3 34.0 43.3 25.6 2170 7.07 241 281 3360 355 0.704 20.7
180 x 180 8.0 42.7 54.4 19.5 2660 7.00 296 349 4160 434 0.699 16.4
180 x 180 10.0 52.5 66.9 15.0 3190 6.91 355 424 5050 518 0.694 13.2
180 x 180 12.5 64.4 82.1 11.4 3790 6.80 421 511 6070 613 0.688 10.7
180 x 180 14.2 72.2 92.0 9.68 4150 6.72 462 566 6710 670 0.683 9.46
180 x 180 16.0 80.2 102 8.25 4500 6.64 500 621 7340 724 0.679 8.46
200 x 200 5.0 30.4 38.7 37.0 2450 7.95 245 283 3760 362 0.787 25.9
200 x 200 6.3 38.0 48.4 28.7 3010 7.89 301 350 4650 444 0.784 20.6
200 x 200 8.0 47.7 60.8 22.0 3710 7.81 371 436 5780 545 0.779 16.3
200 x 200 10.0 58.8 74.9 17.0 4470 7.72 447 531 7030 655 0.774 13.2
200 x 200 12.5 72.3 92.1 13.0 5340 7.61 534 643 8490 778 0.768 10.6
200 x 200 14.2 81.1 103 11.1 5870 7.54 587 714 9420 854 0.763 9.41
200 x 200 16.0 90.3 115 9.50 6390 7.46 639 785 10300 927 0.759 8.40

(1) For local buckling calculation c = h - 3t.
Check availability

FOR EXPLANATION OF TABLES SEE NOTES 2 AND 3

Section Torsional
Constants

Celsius® is a trademark of Corus. A fuller description of the relationship between Hot Finished Square Hollow Sections (HFSHS) and the 
Celsius® range of sections manufactured by Corus is given in section 12.
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BS EN 1993-1-1:2005
BS EN 10210-2:2006
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HOT-FINISHED
SQUARE HOLLOW SECTIONS

Celsius® SHS

Dimensions and properties

Mass Area Ratio Second Radius Elastic Plastic
per of for Moment of Modulus Modulus

Size Thickness Metre Section Local of Area Gyration Per Per
Buckling Metre Tonne

h x h t A  c/t (1) I i Wel Wpl IT W t

mm mm kg/m cm2 cm4 cm cm3 cm3 cm4 cm3 m2 m2

250 x 250 6.3 47.9 61.0 36.7 6010 9.93 481 556 9240 712 0.984 20.5
250 x 250 8.0 60.3 76.8 28.3 7460 9.86 596 694 11500 880 0.979 16.3
250 x 250 10.0 74.5 94.9 22.0 9060 9.77 724 851 14100 1070 0.974 13.1
250 x 250 12.5 91.9 117 17.0 10900 9.66 873 1040 17200 1280 0.968 10.5
250 x 250 14.2 103 132 14.6 12100 9.58 967 1160 19100 1410 0.963 9.31
250 x 250 16.0 115 147 12.6 13300 9.50 1060 1280 21100 1550 0.959 8.31
260 x 260 6.3 49.9 63.5 38.3 6790 10.3 522 603 10400 773 1.02 20.5
260 x 260 8.0 62.8 80.0 29.5 8420 10.3 648 753 13000 956 1.02 16.2
260 x 260 10.0 77.7 98.9 23.0 10200 10.2 788 924 15900 1160 1.01 13.1
260 x 260 12.5 95.8 122 17.8 12400 10.1 951 1130 19400 1390 1.01 10.5
260 x 260 14.2 108 137 15.3 13700 9.99 1060 1260 21700 1540 1.00 9.30
260 x 260 16.0 120 153 13.3 15100 9.91 1160 1390 23900 1690 0.999 8.29
300 x 300 6.3 57.8 73.6 44.6 10500 12.0 703 809 16100 1040 1.18 20.5
300 x 300 8.0 72.8 92.8 34.5 13100 11.9 875 1010 20200 1290 1.18 16.2
300 x 300 10.0 90.2 115 27.0 16000 11.8 1070 1250 24800 1580 1.17 13.0
300 x 300 12.5 112 142 21.0 19400 11.7 1300 1530 30300 1900 1.17 10.5
300 x 300 14.2 126 160 18.1 21600 11.6 1440 1710 33900 2110 1.16 9.25
300 x 300 16.0 141 179 15.8 23900 11.5 1590 1900 37600 2330 1.16 8.25
350 x 350 8.0 85.4 109 40.8 21100 13.9 1210 1390 32400 1790 1.38 16.2
350 x 350 10.0 106 135 32.0 25900 13.9 1480 1720 39900 2190 1.37 13.0
350 x 350 12.5 131 167 25.0 31500 13.7 1800 2110 48900 2650 1.37 10.4
350 x 350 14.2 148 189 21.6 35200 13.7 2010 2360 54900 2960 1.36 9.21
350 x 350 16.0 166 211 18.9 38900 13.6 2230 2630 61000 3260 1.36 8.20
400 x 400 10.0 122 155 37.0 39100 15.9 1960 2260 60100 2900 1.57 12.9
400 x 400 12.5 151 192 29.0 47800 15.8 2390 2780 73900 3530 1.57 10.4
400 x 400 14.2 170 217 25.2 53500 15.7 2680 3130 83000 3940 1.56 9.18
400 x 400 16.0 191 243 22.0 59300 15.6 2970 3480 92400 4360 1.56 8.17
400 x 400 20.0 ^ 235 300 17.0 71500 15.4 3580 4250 112000 5240 1.55 6.58

(1) For local buckling calculation c = h - 3t.
^ SAW process (single longitudinal seam weld, slightly proud)

Check availability
FOR EXPLANATION OF TABLES SEE NOTES 2 AND 3

Celsius® is a trademark of Corus. A fuller description of the relationship between Hot Finished Square Hollow Sections (HFSHS) and the 
Celsius® range of sections manufactured by Corus is given in section 12.

Designation Constants
TorsionalSection Surface Area

BS EN 1993-1-1:2005
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HOT-FINISHED
RECTANGULAR HOLLOW SECTIONS

Celsius® RHS

Dimensions and properties

Mass Area
per of

Size Thickness Metre Section Axis Axis Axis Axis Axis Axis Axis Axis Per Per
y-y z-z y-y z-z y-y z-z y-y z-z Metre Tonne

h x b t A  cw/t (1)  cf/t
 (1) IT Wt

mm mm kg/m cm2 cm4 cm4 cm cm cm3 cm3 cm3 cm3 cm4 cm3 m2 m2

  50x30 3.2 3.61 4.60 12.6 6.38 14.2 6.20 1.76 1.16 5.68 4.13 7.25 5.00 14.2 6.80 0.152 42.1
  60x40 3.0 4.35 5.54 17.0 10.3 26.5 13.9 2.18 1.58 8.82 6.95 10.9 8.19 29.2 11.2 0.192 44.1
  60x40 4.0 5.64 7.19 12.0 7.00 32.8 17.0 2.14 1.54 10.9 8.52 13.8 10.3 36.7 13.7 0.190 33.7
  60x40 5.0 6.85 8.73 9.00 5.00 38.1 19.5 2.09 1.50 12.7 9.77 16.4 12.2 43.0 15.7 0.187 27.3
  80x40 3.2 5.62 7.16 22.0 9.50 57.2 18.9 2.83 1.63 14.3 9.46 18.0 11.0 46.2 16.1 0.232 41.3
  80x40 4.0 6.90 8.79 17.0 7.00 68.2 22.2 2.79 1.59 17.1 11.1 21.8 13.2 55.2 18.9 0.230 33.3
  80x40 5.0 8.42 10.7 13.0 5.00 80.3 25.7 2.74 1.55 20.1 12.9 26.1 15.7 65.1 21.9 0.227 27.0
  80x40 6.3 10.3 13.1 9.70 3.35 93.3 29.2 2.67 1.49 23.3 14.6 31.1 18.4 75.6 24.8 0.224 21.7
  80x40 8.0 12.5 16.0 7.00 2.00 106 32.1 2.58 1.42 26.5 16.1 36.5 21.2 85.8 27.4 0.219 17.5
  90x50 3.6 7.40 9.42 22.0 10.9 98.3 38.7 3.23 2.03 21.8 15.5 27.2 18.0 89.4 25.9 0.271 36.6
  90x50 5.0 9.99 12.7 15.0 7.00 127 49.2 3.16 1.97 28.3 19.7 36.0 23.5 116 32.9 0.267 26.7
  90x50 6.3 12.3 15.6 11.3 4.94 150 57.0 3.10 1.91 33.3 22.8 43.2 28.0 138 38.1 0.264 21.5
  100x50 3.0 6.71 8.54 30.3 13.7 110 36.8 3.58 2.08 21.9 14.7 27.3 16.8 88.4 25.0 0.292 43.5
  100x50 3.2 7.13 9.08 28.3 12.6 116 38.8 3.57 2.07 23.2 15.5 28.9 17.7 93.4 26.4 0.292 41.0
  100x50 4.0 8.78 11.2 22.0 9.50 140 46.2 3.53 2.03 27.9 18.5 35.2 21.5 113 31.4 0.290 33.0
  100x50 5.0 10.8 13.7 17.0 7.00 167 54.3 3.48 1.99 33.3 21.7 42.6 25.8 135 36.9 0.287 26.6
  100x50 6.3 13.3 16.9 12.9 4.94 197 63.0 3.42 1.93 39.4 25.2 51.3 30.8 160 42.9 0.284 21.4
  100x50 8.0 16.3 20.8 9.50 3.25 230 71.7 3.33 1.86 46.0 28.7 61.4 36.3 186 48.9 0.279 17.1
  100x60 3.6 8.53 10.9 24.8 13.7 145 64.8 3.65 2.44 28.9 21.6 35.6 24.9 142 35.6 0.311 36.5
  100x60 5.0 11.6 14.7 17.0 9.00 189 83.6 3.58 2.38 37.8 27.9 47.4 32.9 188 45.9 0.307 26.5
  100x60 6.3 14.2 18.1 12.9 6.52 225 98.1 3.52 2.33 45.0 32.7 57.3 39.5 224 53.8 0.304 21.4
  100x60 8.0 17.5 22.4 9.50 4.50 264 113 3.44 2.25 52.8 37.8 68.7 47.1 265 62.2 0.299 17.1
  120x60 3.6 9.66 12.3 30.3 13.7 227 76.3 4.30 2.49 37.9 25.4 47.2 28.9 183 43.3 0.351 36.3
  120x60 5.0 13.1 16.7 21.0 9.00 299 98.8 4.23 2.43 49.9 32.9 63.1 38.4 242 56.0 0.347 26.5
  120x60 6.3 16.2 20.7 16.0 6.52 358 116 4.16 2.37 59.7 38.8 76.7 46.3 290 65.9 0.344 21.2
  120x60 8.0 20.1 25.6 12.0 4.50 425 135 4.08 2.30 70.8 45.0 92.7 55.4 344 76.6 0.339 16.9
  120x80 5.0 14.7 18.7 21.0 13.0 365 193 4.42 3.21 60.9 48.2 74.6 56.1 401 77.9 0.387 26.3
  120x80 6.3 18.2 23.2 16.0 9.70 440 230 4.36 3.15 73.3 57.6 91.0 68.2 487 92.9 0.384 21.1
  120x80 8.0 22.6 28.8 12.0 7.00 525 273 4.27 3.08 87.5 68.1 111 82.6 587 110 0.379 16.8
  120x80 10.0 27.4 34.9 9.00 5.00 609 313 4.18 2.99 102 78.1 131 97.3 688 126 0.374 13.6
  150x100 5.0 18.6 23.7 27.0 17.0 739 392 5.58 4.07 98.5 78.5 119 90.1 807 127 0.487 26.2
  150x100 6.3 23.1 29.5 20.8 12.9 898 474 5.52 4.01 120 94.8 147 110 986 153 0.484 21.0
  150x100 8.0 28.9 36.8 15.8 9.50 1090 569 5.44 3.94 145 114 180 135 1200 183 0.479 16.6
  150x100 10.0 35.3 44.9 12.0 7.00 1280 665 5.34 3.85 171 133 216 161 1430 214 0.474 13.4
  150x100 12.5 42.8 54.6 9.00 5.00 1490 763 5.22 3.74 198 153 256 190 1680 246 0.468 10.9
  150x125 4.0 16.6 21.2 34.5 28.3 714 539 5.80 5.04 95.2 86.3 112 98.9 949 133 0.540 32.5
  150x125 5.0 20.6 26.2 27.0 22.0 870 656 5.76 5.00 116 105 138 121 1160 162 0.537 26.1
  150x125 6.3 25.6 32.6 20.8 16.8 1060 798 5.70 4.94 141 128 169 149 1430 196 0.534 20.9
  150x125 8.0 32.0 40.8 15.8 12.6 1290 966 5.62 4.87 172 155 208 183 1750 237 0.529 16.5
  150x125 10.0 39.2 49.9 12.0 9.50 1530 1140 5.53 4.78 204 183 251 221 2100 279 0.524 13.4
  150x125 12.5 47.7 60.8 9.00 7.00 1780 1330 5.42 4.67 238 212 299 262 2490 324 0.518 10.9

(1) For local buckling calculation cw = h - 3t and cf = b - 3t.
Check availability

FOR EXPLANATION OF TABLES SEE NOTES 2 AND 3

Celsius® is a trademark of Corus. A fuller description of the relationship between Hot Finished Rectangular Hollow Sections (HFRHS) and the 
Celsius® range of sections manufactured by Corus is given in section 12.
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HOT-FINISHED
RECTANGULAR HOLLOW SECTIONS

Celsius® RHS

Dimensions and properties

Mass Area
per of

Size Thickness Metre Section Axis Axis Axis Axis Axis Axis Axis Axis Per Per
y-y z-z y-y z-z y-y z-z y-y z-z Metre Tonne

h x b t A  cw/t (1)  cf/t
 (1) IT Wt

mm mm kg/m cm2 cm4 cm4 cm cm cm3 cm3 cm3 cm3 cm4 cm3 m2 m2

  160x80 4.0 14.4 18.4 37.0 17.0 612 207 5.77 3.35 76.5 51.7 94.7 58.3 493 88.1 0.470 32.6
  160x80 5.0 17.8 22.7 29.0 13.0 744 249 5.72 3.31 93.0 62.3 116 71.1 600 106 0.467 26.2
  160x80 6.3 22.2 28.2 22.4 9.70 903 299 5.66 3.26 113 74.8 142 86.8 730 127 0.464 20.9
  160x80 8.0 27.6 35.2 17.0 7.00 1090 356 5.57 3.18 136 89.0 175 106 883 151 0.459 16.6
  160x80 10.0 33.7 42.9 13.0 5.00 1280 411 5.47 3.10 161 103 209 125 1040 175 0.454 13.5
  200x100 5.0 22.6 28.7 37.0 17.0 1500 505 7.21 4.19 149 101 185 114 1200 172 0.587 26.0
  200x100 6.3 28.1 35.8 28.7 12.9 1830 613 7.15 4.14 183 123 228 140 1480 208 0.584 20.8
  200x100 8.0 35.1 44.8 22.0 9.50 2230 739 7.06 4.06 223 148 282 172 1800 251 0.579 16.5
  200x100 10.0 43.1 54.9 17.0 7.00 2660 869 6.96 3.98 266 174 341 206 2160 295 0.574 13.3
  200x100 12.5 52.7 67.1 13.0 5.00 3140 1000 6.84 3.87 314 201 408 245 2540 341 0.568 10.8
  200x120 5.0 24.1 30.7 37.0 21.0 1690 762 7.40 4.98 168 127 205 144 1650 210 0.627 26.0
  200x120 6.3 30.1 38.3 28.7 16.0 2070 929 7.34 4.92 207 155 253 177 2030 255 0.624 20.7
  200x120 8.0 37.6 48.0 22.0 12.0 2530 1130 7.26 4.85 253 188 313 218 2500 310 0.619 16.5
  200x120 10.0 46.3 58.9 17.0 9.00 3030 1340 7.17 4.76 303 223 379 263 3000 367 0.614 13.3
  200x120 14.2 63.3 80.7 11.1 5.45 3910 1690 6.96 4.58 391 282 503 346 3920 464 0.603 9.53
  200x150 8.0 41.4 52.8 22.0 15.8 2970 1890 7.50 5.99 297 253 359 294 3640 398 0.679 16.4
  200x150 10.0 51.0 64.9 17.0 12.0 3570 2260 7.41 5.91 357 302 436 356 4410 475 0.674 13.2
  250x120 10.0 54.1 68.9 22.0 9.00 5310 1640 8.78 4.88 425 273 539 318 4090 468 0.714 13.2
  250x120 12.5 66.4 84.6 17.0 6.60 6330 1930 8.65 4.77 506 321 651 381 4880 549 0.708 10.7
  250x120 14.2 74.5 94.9 14.6 5.45 6960 2090 8.56 4.70 556 349 722 421 5360 597 0.703 9.44
  250x150 5.0 30.4 38.7 47.0 27.0 3360 1530 9.31 6.28 269 204 324 228 3280 337 0.787 25.9
  250x150 6.3 38.0 48.4 36.7 20.8 4140 1870 9.25 6.22 331 250 402 283 4050 413 0.784 20.6
  250x150 8.0 47.7 60.8 28.3 15.8 5110 2300 9.17 6.15 409 306 501 350 5020 506 0.779 16.3
  250x150 10.0 58.8 74.9 22.0 12.0 6170 2760 9.08 6.06 494 367 611 426 6090 605 0.774 13.2
  250x150 12.5 72.3 92.1 17.0 9.00 7390 3270 8.96 5.96 591 435 740 514 7330 717 0.768 10.6
  250x150 14.2 81.1 103 14.6 7.56 8140 3580 8.87 5.88 651 477 823 570 8100 784 0.763 9.41
  250x150 16.0 90.3 115 12.6 6.38 8880 3870 8.79 5.80 710 516 906 625 8870 849 0.759 8.41
  250x200 10.0 66.7 84.9 22.0 17.0 7610 5370 9.47 7.95 609 537 731 626 9890 835 0.874 13.1
  250x200 12.5 82.1 105 17.0 13.0 9150 6440 9.35 7.85 732 644 888 760 12000 997 0.868 10.6
  250x200 14.2 92.3 118 14.6 11.1 10100 7100 9.28 7.77 809 710 990 846 13300 1100 0.863 9.35
  260x140 5.0 30.4 38.7 49.0 25.0 3530 1350 9.55 5.91 272 193 331 216 3080 326 0.787 25.9
  260x140 6.3 38.0 48.4 38.3 19.2 4360 1660 9.49 5.86 335 237 411 267 3800 399 0.784 20.6
  260x140 8.0 47.7 60.8 29.5 14.5 5370 2030 9.40 5.78 413 290 511 331 4700 488 0.779 16.3
  260x140 10.0 58.8 74.9 23.0 11.0 6490 2430 9.31 5.70 499 347 624 402 5700 584 0.774 13.2
  260x140 12.5 72.3 92.1 17.8 8.20 7770 2880 9.18 5.59 597 411 756 485 6840 690 0.768 10.6
  260x140 14.2 81.1 103 15.3 6.86 8560 3140 9.10 5.52 658 449 840 537 7560 754 0.763 9.41
  260x140 16.0 90.3 115 13.3 5.75 9340 3400 9.01 5.44 718 486 925 588 8260 815 0.759 8.41
  300x100 8.0 47.7 60.8 34.5 9.50 6310 1080 10.2 4.21 420 216 546 245 3070 387 0.779 16.3
  300x100 10.0 58.8 74.9 27.0 7.00 7610 1280 10.1 4.13 508 255 666 296 3680 458 0.774 13.2
  300x100 14.2 81.1 103 18.1 4.04 10000 1610 9.85 3.94 669 321 896 390 4760 578 0.763 9.41

(1) For local buckling calculation cw = h - 3t and cf = b - 3t.
Check availability

FOR EXPLANATION OF TABLES SEE NOTES 2 AND 3

Celsius® is a trademark of Corus. A fuller description of the relationship between Hot Finished Rectangular Hollow Sections (HFRHS) and the 
Celsius® range of sections manufactured by Corus is given in section 12.

Radius of Elastic PlasticSection Ratios for Torsional Surface Area
Designation Local Buckling of Area Gyration Modulus Modulus Constants

Second Moment
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HOT-FINISHED
RECTANGULAR HOLLOW SECTIONS

Celsius® RHS

Dimensions and properties

Mass Area
per of

Size Thickness Metre Section Axis Axis Axis Axis Axis Axis Axis Axis Per Per
y-y z-z y-y z-z y-y z-z y-y z-z Metre Tonne

h x b t A  cw/t (1)  cf/t
 (1) IT Wt

mm mm kg/m cm2 cm4 cm4 cm cm cm3 cm3 cm3 cm3 cm4 cm3 m2 m2

  300x150 8.0 54.0 68.8 34.5 15.8 8010 2700 10.8 6.27 534 360 663 407 6450 613 0.879 16.3
  300x150 10.0 66.7 84.9 27.0 12.0 9720 3250 10.7 6.18 648 433 811 496 7840 736 0.874 13.1
  300x150 12.5 82.1 105 21.0 9.00 11700 3860 10.6 6.07 779 514 986 600 9450 874 0.868 10.6
  300x150 14.2 92.3 118 18.1 7.56 12900 4230 10.5 6.00 862 564 1100 666 10500 959 0.863 9.35
  300x150 16.0 103 131 15.8 6.38 14200 4600 10.4 5.92 944 613 1210 732 11500 1040 0.859 8.34
  300x200 6.3 47.9 61.0 44.6 28.7 7830 4190 11.3 8.29 522 419 624 472 8480 681 0.984 20.5
  300x200 8.0 60.3 76.8 34.5 22.0 9720 5180 11.3 8.22 648 518 779 589 10600 840 0.979 16.2
  300x200 10.0 74.5 94.9 27.0 17.0 11800 6280 11.2 8.13 788 628 956 721 12900 1020 0.974 13.1
  300x200 12.5 91.9 117 21.0 13.0 14300 7540 11.0 8.02 952 754 1170 877 15700 1220 0.968 10.5
  300x200 14.2 103 132 18.1 11.1 15800 8330 11.0 7.95 1060 833 1300 978 17500 1340 0.963 9.35
  300x200 16.0 115 147 15.8 9.50 17400 9110 10.9 7.87 1160 911 1440 1080 19300 1470 0.959 8.34
  300x250 5.0 42.2 53.7 57.0 47.0 7410 5610 11.7 10.2 494 449 575 508 9770 697 1.09 25.8
  300x250 6.3 52.8 67.3 44.6 36.7 9190 6950 11.7 10.2 613 556 716 633 12200 862 1.08 20.5
  300x250 8.0 66.5 84.8 34.5 28.3 11400 8630 11.6 10.1 761 690 896 791 15200 1070 1.08 16.2
  300x250 10.0 82.4 105 27.0 22.0 13900 10500 11.5 10.0 928 840 1100 971 18600 1300 1.07 13.0
  300x250 12.5 102 130 21.0 17.0 16900 12700 11.4 9.89 1120 1010 1350 1190 22700 1560 1.07 10.5
  300x250 14.2 115 146 18.1 14.6 18700 14100 11.3 9.82 1250 1130 1510 1330 25400 1730 1.06 9.22
  300x250 16.0 128 163 15.8 12.6 20600 15500 11.2 9.74 1380 1240 1670 1470 28100 1900 1.06 8.28
  350x150 5.0 38.3 48.7 67.0 27.0 7660 2050 12.5 6.49 437 274 543 301 5160 477 0.987 25.8
  350x150 6.3 47.9 61.0 52.6 20.8 9480 2530 12.5 6.43 542 337 676 373 6390 586 0.984 20.5
  350x150 8.0 60.3 76.8 40.8 15.8 11800 3110 12.4 6.36 673 414 844 464 7930 721 0.979 16.2
  350x150 10.0 74.5 94.9 32.0 12.0 14300 3740 12.3 6.27 818 498 1040 566 9630 867 0.974 13.1
  350x150 12.5 91.9 117 25.0 9.00 17300 4450 12.2 6.17 988 593 1260 686 11600 1030 0.968 10.5
  350x150 14.2 103 132 21.6 7.56 19200 4890 12.1 6.09 1100 652 1410 763 12900 1130 0.963 9.35
  350x150 16.0 115 147 18.9 6.38 21100 5320 12.0 6.01 1210 709 1560 840 14100 1230 0.959 8.34
  350x250 5.0 46.1 58.7 67.0 47.0 10600 6360 13.5 10.4 607 509 716 569 12200 817 1.19 25.8
  350x250 6.3 57.8 73.6 52.6 36.7 13200 7890 13.4 10.4 754 631 892 709 15200 1010 1.18 20.4
  350x250 8.0 72.8 92.8 40.8 28.3 16400 9800 13.3 10.3 940 784 1120 888 19000 1250 1.18 16.2
  350x250 10.0 90.2 115 32.0 22.0 20100 11900 13.2 10.2 1150 955 1380 1090 23400 1530 1.17 13.0
  350x250 12.5 112 142 25.0 17.0 24400 14400 13.1 10.1 1400 1160 1690 1330 28500 1840 1.17 10.4
  350x250 14.2 126 160 21.6 14.6 27200 16000 13.0 10.0 1550 1280 1890 1490 31900 2040 1.16 9.21
  350x250 16.0 141 179 18.9 12.6 30000 17700 12.9 9.93 1720 1410 2100 1660 35300 2250 1.16 8.23
  400x120 5.0 39.8 50.7 77.0 21.0 9520 1420 13.7 5.30 476 237 612 259 4090 430 1.03 25.9
  400x120 6.3 49.9 63.5 60.5 16.0 11800 1740 13.6 5.24 590 291 762 320 5040 527 1.02 20.4
  400x120 8.0 62.8 80.0 47.0 12.0 14600 2130 13.5 5.17 732 356 952 397 6220 645 1.02 16.2
  400x120 10.0 77.7 98.9 37.0 9.00 17800 2550 13.4 5.08 891 425 1170 483 7510 771 1.01 13.0
  400x120 12.5 95.8 122 29.0 6.60 21600 3010 13.3 4.97 1080 502 1430 583 8980 911 1.01 10.5
  400x120 14.2 108 137 25.2 5.45 23900 3290 13.2 4.89 1200 549 1590 646 9890 996 1.00 9.26
  400x120 16.0 120 153 22.0 4.50 26300 3560 13.1 4.82 1320 593 1760 709 10800 1080 0.999 8.33

(1) For local buckling calculation cw = h - 3t and cf = b - 3t.
Check availability

FOR EXPLANATION OF TABLES SEE NOTES 2 AND 3

Celsius® is a trademark of Corus. A fuller description of the relationship between Hot Finished Rectangular Hollow Sections (HFRHS) and the 
Celsius® range of sections manufactured by Corus is given in section 12.

Torsional Surface Area
Designation Local Buckling of Area Gyration Modulus Modulus Constants

Second Moment Radius of Elastic PlasticSection Ratios for

BS EN 1993-1-1:2005
BS EN 10210-2:2006
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HOT-FINISHED
RECTANGULAR HOLLOW SECTIONS

Celsius® RHS

Dimensions and properties

Mass Area
per of

Size Thickness Metre Section Axis Axis Axis Axis Axis Axis Axis Axis Per Per
y-y z-z y-y z-z y-y z-z y-y z-z Metre Tonne

h x b t A  cw/t (1)  cf/t
 (1) IT Wt

mm mm kg/m cm2 cm4 cm4 cm cm cm3 cm3 cm3 cm3 cm4 cm3 m2 m2

  400x150 5.0 42.2 53.7 77.0 27.0 10700 2320 14.1 6.57 534 309 671 337 6130 547 1.09 25.8
  400x150 6.3 52.8 67.3 60.5 20.8 13300 2850 14.0 6.51 663 380 836 418 7600 673 1.08 20.5
  400x150 8.0 66.5 84.8 47.0 15.8 16500 3510 13.9 6.43 824 468 1050 521 9420 828 1.08 16.2
  400x150 10.0 82.4 105 37.0 12.0 20100 4230 13.8 6.35 1010 564 1290 636 11500 998 1.07 13.0
  400x150 12.5 102 130 29.0 9.00 24400 5040 13.7 6.24 1220 672 1570 772 13800 1190 1.07 10.5
  400x150 14.2 115 146 25.2 7.56 27100 5550 13.6 6.16 1360 740 1760 859 15300 1310 1.06 9.22
  400x150 16.0 128 163 22.0 6.38 29800 6040 13.5 6.09 1490 805 1950 947 16800 1430 1.06 8.28
  400x200 8.0 72.8 92.8 47.0 22.0 19600 6660 14.5 8.47 978 666 1200 743 15700 1140 1.18 16.2
  400x200 10.0 90.2 115 37.0 17.0 23900 8080 14.4 8.39 1200 808 1480 911 19300 1380 1.17 13.0
  400x200 12.5 112 142 29.0 13.0 29100 9740 14.3 8.28 1450 974 1810 1110 23400 1660 1.17 10.4
  400x200 14.2 126 160 25.2 11.1 32400 10800 14.2 8.21 1620 1080 2030 1240 26100 1830 1.16 9.21
  400x200 16.0 141 179 22.0 9.50 35700 11800 14.1 8.13 1790 1180 2260 1370 28900 2010 1.16 8.23
  400x300 8.0 85.4 109 47.0 34.5 25700 16500 15.4 12.3 1290 1100 1520 1250 31000 1750 1.38 16.2
  400x300 10.0 106 135 37.0 27.0 31500 20200 15.3 12.2 1580 1350 1870 1540 38200 2140 1.37 12.9
  400x300 12.5 131 167 29.0 21.0 38500 24600 15.2 12.1 1920 1640 2300 1880 46800 2590 1.37 10.5
  400x300 14.2 148 189 25.2 18.1 43000 27400 15.1 12.1 2150 1830 2580 2110 52500 2890 1.36 9.19
  400x300 16.0 166 211 22.0 15.8 47500 30300 15.0 12.0 2380 2020 2870 2350 58300 3180 1.36 8.19
  450x250 8.0 85.4 109 53.3 28.3 30100 12100 16.6 10.6 1340 971 1620 1080 27100 1630 1.38 16.2
  450x250 10.0 106 135 42.0 22.0 36900 14800 16.5 10.5 1640 1190 2000 1330 33300 1990 1.37 12.9
  450x250 12.5 131 167 33.0 17.0 45000 18000 16.4 10.4 2000 1440 2460 1630 40700 2410 1.37 10.5
  450x250 14.2 148 189 28.7 14.6 50300 20000 16.3 10.3 2240 1600 2760 1830 45600 2680 1.36 9.19
  450x250 16.0 166 211 25.1 12.6 55700 22000 16.2 10.2 2480 1760 3070 2030 50500 2950 1.36 8.19
  500x200 8.0 85.4 109 59.5 22.0 34000 8140 17.7 8.65 1360 814 1710 896 21100 1430 1.38 16.2
  500x200 10.0 106 135 47.0 17.0 41800 9890 17.6 8.56 1670 989 2110 1100 25900 1740 1.37 12.9
  500x200 12.5 131 167 37.0 13.0 51000 11900 17.5 8.45 2040 1190 2590 1350 31500 2100 1.37 10.5
  500x200 14.2 148 189 32.2 11.1 56900 13200 17.4 8.38 2280 1320 2900 1510 35200 2320 1.36 9.19
  500x200 16.0 166 211 28.3 9.50 63000 14500 17.3 8.30 2520 1450 3230 1670 38900 2550 1.36 8.19
  500x300 8.0 97.9 125 59.5 34.5 43700 20000 18.7 12.6 1750 1330 2100 1480 42600 2200 1.58 16.1
  500x300 10.0 122 155 47.0 27.0 53800 24400 18.6 12.6 2150 1630 2600 1830 52500 2700 1.57 12.9
  500x300 12.5 151 192 37.0 21.0 65800 29800 18.5 12.5 2630 1990 3200 2240 64400 3280 1.57 10.4
  500x300 14.2 170 217 32.2 18.1 73700 33200 18.4 12.4 2950 2220 3590 2520 72200 3660 1.56 9.18
  500x300 16.0 191 243 28.3 15.8 81800 36800 18.3 12.3 3270 2450 4010 2800 80300 4040 1.56 8.17
  500x300 20.0 ^ 235 300 22.0 12.0 98800 44100 18.2 12.1 3950 2940 4890 3410 97400 4840 1.55 6.58

(1) For local buckling calculation cw = h - 3t and cf = b - 3t.
^ SAW process (single longitudinal seam weld, slightly proud)

Check availability
FOR EXPLANATION OF TABLES SEE NOTES 2 AND 3

Celsius® is a trademark of Corus. A fuller description of the relationship between Hot Finished Rectangular Hollow Sections (HFRHS) and the 
Celsius® range of sections manufactured by Corus is given in section 12.

Radius of Elastic PlasticSection Ratios for Torsional Surface Area
Designation Local Buckling of Area Gyration Modulus Modulus Constants

Second Moment
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Mass Area
per of

Size Thickness Metre Section Axis Axis Axis Axis Axis Axis Axis Axis Per Per
y-y z-z y-y z-z y-y z-z y-y z-z Metre Tonne

h x b t A IT Wt

mm mm kg/m cm2 cm4 cm4 cm cm cm3 cm3 cm3 cm3 cm4 cm3 m2 m2

  150 x 75 4.0 10.7 13.6 301 101 4.70 2.72 40.1 26.9 56.1 34.4 303 60.1 0.363 33.9
  150 x 75 5.0 13.3 16.9 367 122 4.66 2.69 48.9 32.5 68.9 42.0 367 72.2 0.363 27.4
  150 x 75 6.3 16.5 21.0 448 147 4.62 2.64 59.7 39.1 84.9 51.5 443 86.3 0.363 22.0
  200 x 100 5.0 17.9 22.8 897 302 6.27 3.64 89.7 60.4 125 76.8 905 135 0.484 27.1
  200 x 100 6.3 22.3 28.4 1100 368 6.23 3.60 110 73.5 155 94.7 1110 163 0.484 21.7
  200 x 100 8.0 28.0 35.7 1360 446 6.17 3.54 136 89.3 193 117 1350 197 0.484 17.3
  200 x 100 10.0 34.5 44.0 1640 529 6.10 3.47 164 106 235 141 1610 232 0.484 14.0
  250 x 125 6.3 28.2 35.9 2210 742 7.84 4.55 176 119 246 151 2220 265 0.605 21.5
  250 x 125 8.0 35.4 45.1 2730 909 7.78 4.49 219 145 307 188 2730 323 0.605 17.1
  250 x 125 10.0 43.8 55.8 3320 1090 7.71 4.42 265 174 376 228 3290 385 0.605 13.8
  250 x 125 12.5 53.9 68.7 4000 1290 7.63 4.34 320 207 458 276 3920 453 0.605 11.2
  300 x 150 8.0 42.8 54.5 4810 1620 9.39 5.44 321 215 449 275 4850 481 0.726 17.0
  300 x 150 10.0 53.0 67.5 5870 1950 9.32 5.37 391 260 551 336 5870 577 0.726 13.7
  300 x 150 12.5 65.5 83.4 7120 2330 9.24 5.29 475 311 674 409 7050 686 0.726 11.1
  300 x 150 16.0 82.5 105 8730 2810 9.12 5.17 582 374 837 503 8530 818 0.726 8.81
  400 x 200 8.0 57.6 73.4 11700 3970 12.6 7.35 584 397 811 500 11900 890 0.969 16.8
  400 x 200 10.0 71.5 91.1 14300 4830 12.5 7.28 717 483 1000 615 14500 1080 0.969 13.5
  400 x 200 12.5 88.6 113 17500 5840 12.5 7.19 877 584 1230 753 17600 1300 0.969 10.9
  400 x 200 16.0 112 143 21700 7140 12.3 7.07 1090 714 1540 936 21600 1580 0.969 8.64
  500 x 250 10.0 90 115 28539 9682 15.8 9.2 1142 775 1585 976 28950 1739 1.21 13.5
  500 x 250 12.5 112 142 35000 11800 15.7 9.10 1400 943 1960 1200 35300 2110 1.21 10.8
  500 x 250 16.0 142 180 43700 14500 15.6 8.98 1750 1160 2460 1500 43700 2590 1.21 8.55

FOR EXPLANATION OF TABLES SEE NOTES 2 AND 3

Celsius® is a trademark of Corus. A fuller description of the relationship between Hot Finished Elliptical Hollow Sections (HFEHS) and the
Celsius® range of sections manufactured by Corus is given in section 12.
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