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Abstract :To achieve better structural performance during earthquake and to minimize rehabilitation and strengthening costs after seismic event

is the main objective of the earthquake resistant design. With the invention of the high performance materials and their introduction to the

structures , the failure mechanism and seismic performance , especially the residual deformation , can be improved. The Passive Control RC

Frame (PF) reinforced with high strength reinforcements in columns are investigated with nonlinear time history analysis method in this paper.

It is found that the high strength reinforcements not only provides the RC frame more resistance against lateral earthquake loadings but also

reduced the residual displacements after going through dynamic event. And the use of high performance steel in columns can prevented the

critical column base sections from yielding and totally eliminated the possibility of soft story failure mechanism. Moreover the strengthening and

rehabilitation demands reduced and required only at the beam end sections. With the absence of total collapse mechanism , it is envisaged that

the use of PF would yield safer structures and the potential danger of complete demolition can be reduced.
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2 ¡¡·ÖÎöÄ£ÐÍÓë·ÖÎö·½·¨

·ÖÎöÄ£ÐÍ²ÉÓÃÍ¼4 ËùÊ¾Èý²ãµ¥¿ç¿ò¼Ü,¿ç¶È

418m ,Ò»²ã²ã¸ß 316m ,ÆäÓà²ã¸ß310m ,ÁºÖù½ØÃæ³ß

´ç¼°ºÉÔØ·Ö²¼(·ÖÎöÖÐ¼ÆÈë¿ò¼Ü×ÔÖØ) ÈçÍ¼4 ËùÊ¾,

Í¼ÖÐ»¹×¢Ã÷ÁË¿ò¼ÜÁºÖù¶Ë¿ØÖÆ½ØÃæµÄ±àºÅ¡£½á¹¹·Ö

Îö²ÉÓÃMSC. MARCµÄ¶þÎ¬ÓÐÏÞÔªÄ£ÐÍ,½ØÃæÊôÐÔÍ¨

¹ýÏËÎ¬Ä£ÐÍ THUFIBER(»ùÓÚMSC. MARCÓÃ»§×Ô¶¨

Òå×Ó³ÌÐòUBEAM ±àÐ )́ [9 ] ¶¨Òå,Ã¿¸ö½ØÃæ¶¼·ÖÎª64

¸ù»ìÄýÍÁÏËÎ¬ºÍ 4 ¸ù¸Ö½îÏËÎ¬ ,¸Ö½îÏËÎ¬·Ö²¼ÔÚ½Ø

ÃæËÄ½Ç(¼ûÍ¼5) ¡£ÔÚ¹¹¼þ³¤¶È·½Ïò, »®·ÖÎªÈô¸É¶Î

µ¥Ôª,ÎªÁËÌá¸ß¼ÆËã¾«¶È,ÔÚÁºÖù¶ËËÜÐÔ½ÂÇøÓòµ¥Ôª
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²ÉÓÃÔ­µãÖ¸ÏòÐÔÄ£ÐÍ ¡£Á½ÖÖ²ÄÁÏµÄÓ¦Á¦Ó¦±äÇúÏß¼°
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½á¹¹µÄ³ÐÔØÁ¦ºÍ¿¹ÕðÐÔÄÜÓ°ÏìºÜÐ¡,·ÖÎöÖÐÓèÒÔºö

ÂÔ¡£Í¬Ê±,¼ÆËã·ÖÎöÖÐ¼Ù¶¨¸Ö½îÓë»ìÄýÍÁÍêÈ«Õ³½á,

²¢ÈÏÎªÁºÖù¹¹¼þÂú×ãÇ¿¼ôÈõÍäÒªÇó,½ÚµãÂú×ãÇ¿Á¬

½ÓÈõ¹¹¼þµÄÒªÇó,ºöÂÔ¼ôÇÐ±äÐÎºÍ½Úµã±äÐÎµÄÓ°Ïì ¡£
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Í¼4 ¡¡½á¹¹¼¸ºÎ²ÎÊýÓëºÉÔØ

Í¼5 ¡¡½ØÃæÀëÉ¢»¯Ê¾Òâ
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¾¿,Ò»¸öÆÕÍ¨¸Ö½î»ìÄýÍÁ¿ò¼Ü,ÁºÖù×Ý½î¾ù²ÉÓÃ

HRB400¼¶¸Ö½î,¼ÇÎªOF¿ò¼Ü(Ç¿ÖùÈõÁºÏµÊý112) ;

ÁíÒ»¸öÊÇÔÚOF ¿ò¼Ü»ù´¡ÉÏ,½«¿ò¼ÜÖùÖÐµÄ×Ý½îÈ«

²¿°´µÈ½ØÃæÔ­ÔòÌæ»»³ÉÇ¿¶ÈÎª1860MPaµÄ¸ßÇ¿¸Ö½Ê

Ïß ,¼ÇÎªPF¿ò¼Ü¡£Á½¸ö¿ò¼ÜµÄ»ìÄýÍÁÏàÍ¬,Æä²ÎÊý

¼û±í1¡£Á½¸ö¿ò¼ÜµÄÁºÖù¾ù²ÉÓÃ¶Ô³ÆÅä½î,¿ò¼ÜËù

ÓÃ¸Ö½î²ÄÁÏ²ÎÊý¼°Åä½îÇé¿ö·Ö±ð¼û±í2 ºÍ±í 3¡£¾¡

¹ÜÊµ¼Ê1860MPaµÄ¸ßÇ¿¸Ö½ÊÏßµÄÓ¦Á¦Ó¦±äÇúÏß²¢·Ç

ÎªÍ¼ 7 ËùÊ¾µÄÀíÏëµ¯ËÜÐÔÄ£ÐÍ,µ«´Ó±¾ÎÄÒÔÏÂ·ÖÎö

½á¹û¿ÉÖª,ÔÚÍ¬ÑùÇ¿¶ÈµØÕð×÷ÓÃÏÂ,¿ò¼ÜÖùÖÐÅäÖÃµÄ

¸ßÇ¿¸Ö½ÊÏß²¢Î´´ïµ½Çü·þ ¡£

±í 1 ¡¡»ìÄýÍÁ²ÎÊý±í

Ïî ¡¡Ä¿ Áº Öù

·åÖµ¿¹Ñ¹Ç¿¶È(MPa) 30 40

¼«ÏÞ¿¹Ñ¹Ç¿¶È(MPa) 15 20

·åÖµÑ¹Ó¦±ä¦Åc 01002 01002

¼«ÏÞÑ¹Ó¦±ä¦Åu 01004 01004

µ¯ÐÔÄ£Á¿( GPa) 30 30

±í 2 ¡¡̧Ö½î²ÎÊý±í

¿ò¼Ü
Çü·þÇ¿¶È(MPa) Çü·þÓ¦±ä

Áº Öù Áº Öù

OF 400 400 01002 01002

PF 400 1860 01002 010093

±í 3 ¡¡OF ºÍ PFÁºÖùÅä½îÂÊ

Î» ¡¡ÖÃ

Áº Öù
Åä½îÂÊ

AsP( b ¡Áh)

Åä½îÂÊ

AsP( b ¡Áh)

Ò»²ãÖùºÍ¶þ²ãÂ¥°å´¦Áº 01015 01018

¶þ²ãÖùºÍÈý²ãÂ¥°å´¦Áº 01015 01015

Èý²ãÖùºÍËÄ²ãÂ¥°å´¦Áº 01009 01015
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¡¡¡¡·Ö±ð¶ÔÁ½¸ö¿ò¼Ü²ÉÓÃµ¯ËÜÐÔÊ±³Ì·ÖÎö·½·¨½øÐÐ

µØÕð¶¯Á¦ÏìÓ¦·ÖÎö ¡£µØÕðÊäÈëÑ¡ÓÃNorthridgeµØÕð

²¨ (Northridge (01P17P94) ,²¢½«Æä·åÖµµ÷Õû³ÉÎåÖÖ´ó

Ð¡ ,´Ó012gµ½016gÃ¿¸ô011gÈ¡ÖµÒ»´Î,ÒÔ±ãÓÚ±È½Ï

½á¹¹ÔÚ²»Í¬Ç¿¶ÈµØÕðÊäÈëÏÂÁ½ÖÖ½á¹¹µÄ¶¯Á¦ÏìÓ¦ ¡¢

ËðÉË ×´ ¿ö ºÍ ½á ¹¹ ÐÔ ÄÜ¡£¿ò ¼Ü Ò» ½× »ù ±¾ Æµ ÂÊ Îª

21079Hz ,¼´Ò»½×ÖÜÆÚÎª0148s¡£¿ò¼ÜÇ°Á½½×ÕñÐÍ×è

Äá±È¶¼ÉèÎª5 % ,²¢ÓÉ´ËÈ·¶¨ÈðÀû×èÄáµÄÖÊÁ¿ÕóºÍ

¸Õ¶ÈÕóµÄÏµÊý¡£

3 ¡¡¼ÆËã½á¹û·ÖÎö

ÔÚ²»Í¬Ç¿¶ÈµØÕð×÷ÓÃÏÂÁºÖù¶Ë¿ØÖÆ½ØÃæ´¦µÄ»ì

ÄýÍÁºÍ¸Ö½îÏËÎ¬×î´óÓ¦±äÖµÈç±í 4 ËùÊ¾,¾²Á¦µ¯ËÜ

ÐÔ·ÖÎöËùµÃ¿ØÖÆ½çÃæµÄ¸÷Ó¦±äÖµÈç±í5 ËùÊ¾,ÕâÐ©

Êý¾Ý¿ÉÒÔÓÃÀ´·´Ó³¿ò¼ÜµÄËðÉË³Ì¶È¡£Á½ÖÖ¿ò¼ÜÔÚ²»

Í¬µØÕðÊäÈëÏÂµÄ¶¯Á¦ÏìÓ¦,°üÀ¨¸÷²ã×î´ó²ã¼äÎ»ÒÆ

ÒÔ¼°¿ò¼Ü¶¥²ã²àÏòÎ»ÒÆ¡¢̧÷²ã×î´ó²ã¼äÎ»ÒÆ¡¢̧÷²ã×î

´ó¼ÓËÙ¶ÈÖµÒÔ¼°¸÷²ã²ÐÓà±äÐÎÖµ¡£ÏÂÃæ½«¶Ô¼ÆËã½á

¹û½øÐÐÏêÏ¸·ÖÎöÌÖÂÛ¡£

311 ¡¡¿ØÖÆ½ØÃæ×´Ì¬ºÍÆÆ»µ»ú¹¹

µ±µØÕðÊäÈë·åÖµÎª013g Ê±,ÓÉ±í4 ½á¹û¿ÉÖª,

OF¿ò¼ÜÔÚÊ×²ãÖùµ×1 ºÅºÍ 7 ºÅ½ØÃæÒÔ¼°¿ò¼ÜÁº¶Ë

14 ºÅºÍ 16 ºÅ½ØÃæ³öÏÖÁË¸Ö½îÇü·þ,¶ø PF¿ò¼Ü½öÔÚ

¿ò¼ÜÁº¶Ë14 ºÅºÍ 16 ºÅ½ØÃæ´¦³öÏÖ¸Ö½îÇü·þ,Á½ÖÖ

¿ò¼ÜÔÚ14 ºÅºÍ 16 ºÅ½ØÃæµÄÇü·þ³Ì¶ÈÏà½ü¡£Í¼8(a)

ÖÐ¸ø³öÁËÁ½ÖÖ¿ò¼ÜµÄËÜÐÔ½ÂÎ»ÖÃÊ¾Òâ¡£ÐèÒª×¢ÒâµÄ

ÊÇ,́ ËÊ±¸÷¿ØÖÆ½ØÃæµÄ»ìÄýÍÁÓ¦±äÖµ¶¼Ã»ÓÐ´ïµ½

01002µÄÉè¼ÆÓ¦±ä¡£¾¡¹ÜÁ½ÖÖ¿ò¼Ü¶¼ÓÐÒ»¶¨³Ì¶ÈµÄËð

ÉË,µ« PF¿ò¼ÜÃ»ÓÐ³öÏÖÖù¶ËËÜÐÔ½Â,ËùÊÜËðÉË½ÏÐ¡¡£

±í 4 ¡¡OFºÍ PFµÄ¸Ö½î×î´óÀ­ÉìÓ¦±äºÍ»ìÄýÍÁÊÜÑ¹Ó¦±äÖµ

µØÕð·åÖµ

(g)
½ØÃæºÅ

¸Ö½î×î´óÀ­ÉìÓ¦±ä »ìÄýÍÁÊÜÑ¹Ó¦±ä

OF PF OF PF

013

014

015

016

Öù1 010022 <¦Åy <¦Åc <¦Åc

Öù7 010033 <¦Åy <¦Åc <¦Åc

Áº 14 010085 010086 <¦Åc <¦Åc

Áº 16 010027 010028 <¦Åc <¦Åc

Öù1 010071 <¦Åy <¦Åc <¦Åc

Öù7 010095 <¦Åy <¦Åc <¦Åc

Áº 13 010043 010073 <¦Åc <¦Åc

Áº 14 010160 010170 010022 010023

Áº 16 010075 010088 <¦Åc <¦Åc

Öù1 010098 <¦Åy <¦Åc <¦Åc

Öù4 010030 <¦Åy <¦Åc <¦Åc

Öù7 010120 <¦Åy <¦Åc <¦Åc

Áº 13 010085 010095 <¦Åc <¦Åc

Áº 14 010200 010210 010025 010027

Áº 15 010023 <¦Åy <¦Åc <¦Åc

Áº 16 010100 010130 <¦Åc <¦Åc

Áº 18 010027 010032 <¦Åc <¦Åc

Öù1 010140 <¦Åy <¦Åc <¦Åc

Öù3 010021 <¦Åy <¦Åc <¦Åc

Öù4 010067 <¦Åy <¦Åc <¦Åc

Öù7 010200 <¦Åy 010032 <¦Åc

Öù10 010022 <¦Åy <¦Åc <¦Åc

Áº 13 010130 010140 <¦Åc <¦Åc

Áº 14 010280 010250 010037 010031

Áº 15 010050 010059 <¦Åc <¦Åc

Áº 16 010140 010160 <¦Åc 010022

Áº 18 010039 010056 <¦Åc <¦Åc Í¼8 ¡¡¿ò¼ÜËÜÐÔ½ÂÊ¾ÒâÍ¼

µÚ28¾íµÚ1 ÆÚ Ò¶ÁÐÆ½,µÈ:¸ßÇ¿¸Ö½î¶Ô¿ò¼Ü½á¹¹¿¹ÕðÆÆ»µ»úÖÆºÍÐÔÄÜ¿ØÖÆµÄÑÐ¾¿ ¡¤21¡¡¡¡¡¡ ¡¤¡¡
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