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35()$&( 
7KLV 6WDQGDUG ZDV SUHSDUHG E\ WKH -RLQW 6WDQGDUGV $XVWUDOLD�6WDQGDUGV 1HZ =HDODQG 
&RPPLWWHH %'����� &ROG�IRUPHG 6WHHO 6WUXFWXUHV� $6�1=6 ��������� ZLOO DOVR UHPDLQ 
FXUUHQW IRU �� PRQWKV DIWHU WKH GDWH RI SXEOLFDWLRQ RI WKLV 6WDQGDUG DQG DIWHU WKLV WLPH LW ZLOO 
EH VXSHUVHGHG E\ $6�1=6 ���������� 5HJXODWRU\ DXWKRULWLHV WKDW UHIHUHQFH WKLV 6WDQGDUG LQ 
UHJXODWLRQ PD\ DSSO\ WKHVH UHTXLUHPHQWV DW D GLIIHUHQW WLPH� 8VHUV RI WKLV 6WDQGDUG DUH 
DGYLVHG WR FRQVXOW ZLWK WKHVH DXWKRULWLHV WR FRQILUP WKHLU UHTXLUHPHQWV� 

7KH REMHFWLYH RI WKLV 6WDQGDUG LV WR SURYLGH GHVLJQHUV RI FROG�IRUPHG VWHHO VWUXFWXUHV ZLWK 
VSHFLILFDWLRQV IRU FROG�IRUPHG VWHHO VWUXFWXUDO PHPEHUV XVHG IRU ORDG�FDUU\LQJ SXUSRVHV LQ 
EXLOGLQJV DQG RWKHU VWUXFWXUHV� 

7KLV HGLWLRQ LQFRUSRUDWHV WKH IROORZLQJ PDMRU FKDQJHV WR WKH SUHYLRXV HGLWLRQ� 

�D� ,QFOXVLRQ RI *��� DQG *��� VWHHOV LQ &ODXVH ������� IRU VWHHOV ZKHUH WKH HIIHFWV RI 
ZHOGLQJ GR QRW QHHG WR EH WHVWHG� 

�E� ,QFOXVLRQ RI UHIHUHQFH WR ILUVW RUGHU HODVWLF� VHFRQG RUGHU HODVWLF DQG DGYDQFHG 
DQDO\VHV LQ &ODXVH ������ 

�F� (DUWKTXDNH GHVLJQ IRU $XVWUDOLD LQ &ODXVH ������� EDVHG RQ VWUXFWXUDO GXFWLOLW\ LQGH[ 
DQG VWUXFWXUDO SHUIRUPDQFH IDFWRU WR DOLJQ ZLWK ODWHVW HGLWLRQ RI $6 ������� 

�G� (DUWKTXDNH GHVLJQ IRU 1HZ =HDODQG LQ &ODXVH ������� DOORZV VWUXFWXUDO GXFWLOLW\ 
IDFWRUV XS WR �� 

�H� 1RQ�FLUFXODU KROHV DGGHG WR XQLIRUPO\ FRPSUHVVHG VWLIIHQHG HOHPHQWV LQ &ODXVH ������ 

�I� 1HZ &ODXVH ����� RQ LQWHUPLWWHQW FRQQHFWLRQV LQ XQLIRUPO\ FRPSUHVVHG HOHPHQWV� 

�J� (ODVWLF EXFNOLQJ PRPHQWV LQ &ODXVH ��� PRYHG WR 3DUDJUDSK '���� $SSHQGL[ '� IRU 
PHPEHUV VXEMHFW WR EHQGLQJ� 

�K� (ODVWLF EXFNOLQJ VWUHVVHV LQ &ODXVH ��� PRYHG WR 3DUDJUDSK '���� $SSHQGL[ '� IRU 
FRQFHQWULFDOO\ ORDGHG FRPSUHVVLRQ PHPEHUV� 

�L� 1HZ &ODXVH ��� IRU VHFWLRQV VXEMHFW WR FRPELQHG EHQGLQJ DQG WRUVLRQDO ORDGLQJ� 

�M� 1HZ &ODXVH ����� IRU FRPSUHVVLRQ PHPEHUV FRPSRVHG RI WZR VHFWLRQV LQ FRQWDFW� 

�N� 2OG &ODXVH ������� IRU EUDFLQJ RI FOHDWOHVV URRI V\VWHPV XQGHU JUDYLW\ ORDG GHOHWHG� 

�O� 5HYLVHG &ODXVH ������� �ROG &ODXVH �������� IRU QHLWKHU IODQJH FRQQHFWHG WR VKHHWLQJ 
KDV LPSURYHG HTXDWLRQV DQG D QHZ GLDJUDP� 

�P� 1HZ HTXDWLRQ IRU QHW VHFWLRQ WHQVLRQ LQ &ODXVH ����� KDV LPSURYHG VKHDU ODJ IDFWRU� 

�Q� %ROWHG FRQQHFWLRQV LQ EHDULQJ LQ &ODXVH ����� QRZ LQFOXGHV RYHUVL]H DQG VKRUW�VORWWHG 
KROHV� 

�R� 6FUHZV LQ VKHDU DQG WHQVLRQ QRZ DOORZ WKH OLPLW VWDWH EDVHG RQ WHVWLQJ RI WKH VFUHZV� 

�S� 6FUHZHG FRQQHFWLRQV LQ WHQVLRQ LQ &ODXVH ������� QRZ LQFOXGH URXQG KHDG� KH[ KHDG� 
SDQFDNH VFUHZ ZDVKHU KHDG� KH[ ZDVKHU KHDG DQG GRPHG KHDG� 

�T� 1HZ UXOHV LQ &ODXVH ������� IRU VFUHZHG FRQQHFWLRQV DWWDFKLQJ URRI EDWWHQV� 

�U� 1HZ UXOHV IRU VFUHZHG FRQQHFWLRQV LQ FRPELQHG EHQGLQJ DQG WHQVLRQ� 

�V� 'HVLJQ RI SRZHU�DFWXDWHG IDVWHQHUV �3$)V� QRZ LQFOXGHG LQ &ODXVH ���� 

�W� 5HYLVHG HTXDWLRQV IRU EORFN VKHDU UXSWXUH LQ &ODXVH ����� EDVHG RQ DFWLYH VKHDU 
SODQHV� 
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�X� 5DQJH RI SUHTXDOLILHG PHPEHUV LQ &ODXVH ����� �7DEOH ���� IRU WKH GLUHFW VWUHQJWK 
PHWKRG �'60� H[WHQGHG WR D ZLGHU UDQJH RI VHFWLRQV ZLWK PXOWLSOH LQWHUPHGLDWH 
VWLIIHQHUV DQG UHWXUQ OLSV� 

�Y� &RPSUHVVLRQ DQG IOH[XUDO PHPEHUV ZLWK KROHV DQG IOH[XUDO PHPEHUV ZLWK LQHODVWLF 
UHVHUYH FDSDFLW\ QRZ LQFOXGHG LQ WKH '60 &ODXVHV ����� DQG ������ 

�Z� 6KHDU DQG FRPELQHG EHQGLQJ DQG VKHDU DGGHG WR WKH '60 LQ &ODXVH ������ 

�[� &RPELQHG FRPSUHVVLRQ�WHQVLRQ DQG EHQGLQJ DGGHG WR WKH '60 LQ &ODXVH ������� 
UHVSHFWLYHO\� 

�\� 'HVLJQ YDOXHV EDVHG RQ SURWRW\SH WHVWLQJ LQ &ODXVH ����� FDQ QRZ XVH WKH DYHUDJH WHVW 
YDOXH� 

�]� 6WUHQJWK SUHGLFWLRQ PRGHO IURP WHVWLQJ EDVHG RQ YHULILFDWLRQ PRGHO %9� RI 1DWLRQDO 
&RQVWUXFWLRQ &RGH �1&&�� 

�DD� 1HZ 6HFWLRQ �� )LUH GHVLJQ� DGGHG IRU VWHHO VHFWLRQV PDGH IURP $6 ����� VWHHO DQG 
ZLWK D ILUH UHVLVWDQW EDUULHU� 

�EE� 1HZ $SSHQGL[ %� 3DUDJUDSK %�� )LUVW RUGHU HODVWLF DQDO\VLV� 3DUDJUDSK %�� 6HFRQG 
RUGHU HODVWLF DQDO\VLV DQG 3DUDJUDSK %�� $GYDQFHG DQDO\VLV� DGGHG� 

�FF� $SSHQGL[ ' H[WHQGHG WR EXFNOLQJ VWUHVVHV DQG DFWLRQV IRU VHFWLRQV LQ FRPSUHVVLRQ� 
EHQGLQJ DQG VKHDU LQFOXGLQJ VHFWLRQV ZLWK KROHV� 

�GG� ,QIRUPDWLYH $SSHQGL[ * DGGHG IRU PHPEHUV VXEMHFW WR QRQ�XQLIRUP WHPSHUDWXUH 
GLVWULEXWLRQ� 

1RWHV WR WKH WH[W FRQWDLQ LQIRUPDWLRQ DQG JXLGDQFH� 7KH\ DUH QRW DQ LQWHJUDO SDUW RI WKH 
6WDQGDUG� 

6HFWLRQV RI WKLV 6WDQGDUG KDYH EHHQ UHSURGXFHG IURP $,6, 6���� North American 
Specification for the Design of Cold-Formed Steel Structural Members� ZLWK SHUPLVVLRQ 
IURP WKH $PHULFDQ ,URQ DQG 6WHHO ,QVWLWXWH� 

6WDQGDUGV $XVWUDOLD WKDQNV 1$6+ �1DWLRQDO $VVRFLDWLRQ RI 6WHHO�IUDPHG +RXVLQJ� IRU 
SHUPLVVLRQ WR UHSURGXFH VHFWLRQV RI 1$6+ 6WDQGDUG²Residential and Low-rise Steel 
Framing, Part 1: Design Criteria LQ &ODXVH ��� DQG &ODXVH ��� RI WKLV 6WDQGDUG� 

$ VWDWHPHQW H[SUHVVHG LQ PDQGDWRU\ WHUPV LQ D QRWH WR D WDEOH LV GHHPHG WR EH D UHTXLUHPHQW 
RI WKLV 6WDQGDUG� 

7KH WHUPV µQRUPDWLYH¶ DQG µLQIRUPDWLYH¶ KDYH EHHQ XVHG LQ WKLV 6WDQGDUG WR GHILQH WKH 
DSSOLFDWLRQ RI WKH DSSHQGL[ WR ZKLFK WKH\ DSSO\� $ µQRUPDWLYH¶ DSSHQGL[ LV DQ LQWHJUDO SDUW 
RI D 6WDQGDUG� ZKHUHDV DQ µLQIRUPDWLYH¶ DSSHQGL[ LV RQO\ IRU LQIRUPDWLRQ DQG JXLGDQFH� 
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$ustrDlLDQ�1eZ =eDlDQd 6tDQdDrd 
Cold-formed steel structures 

 

6 ( & 7 , 2 1  �    6 & 2 3 (  $ 1 '  * ( 1 ( 5 $ /  

1.1   SCOPE 
7KLV 6WDQGDUG VHWV RXW PLQLPXP UHTXLUHPHQWV IRU WKH GHVLJQ RI VWUXFWXUDO PHPEHUV  
FROG�IRUPHG WR VKDSH IURP FDUERQ RU ORZ�DOOR\ VWHHO VKHHW� VWULS� SODWH RU EDU QRW PRUH WKDQ 
�� PP LQ WKLFNQHVV DQG XVHG IRU ORDG�FDUU\LQJ SXUSRVHV LQ EXLOGLQJV� ,W LV DOVR DSSOLFDEOH 
IRU VWUXFWXUHV RWKHU WKDQ EXLOGLQJV� SURYLGHG DSSURSULDWH DOORZDQFHV DUH PDGH IRU G\QDPLF 
HIIHFWV� 

7KLV 6WDQGDUG GRHV QRW DSSO\ WR WKH GHVLJQ RI VWUXFWXUHV VXEMHFW WR EULWWOH IUDFWXUH� 

1.2   NORMATIVE REFERENCES 
1RUPDWLYH GRFXPHQWV UHIHUHQFHG LQ WKLV 6WDQGDUG DUH OLVWHG LQ $SSHQGL[ $� 

127(� 'RFXPHQWV UHIHUHQFHG IRU LQIRUPDWLYH SXUSRVHV DUH OLVWHG LQ WKH %LEOLRJUDSK\� 

1.3   DEFINITIONS 
)RU WKH SXUSRVH RI WKLV 6WDQGDUG� WKH GHILQLWLRQV EHORZ DSSO\� 'HILQLWLRQV SHFXOLDU WR D 
SDUWLFXODU FODXVH RU VHFWLRQ DUH DOVR JLYHQ LQ WKDW FODXVH RU VHFWLRQ� 

1.3.1   Action 

6HW RI FRQFHQWUDWHG RU GLVWULEXWHG IRUFHV DFWLQJ RQ D VWUXFWXUH �GLUHFW DFWLRQ�� RU GHIRUPDWLRQ 
LPSRVHG RQ D VWUXFWXUH RU FRQVWUDLQHG ZLWKLQ LW �LQGLUHFW DFWLRQ�� 

1.3.2   Action effect (internal effects of actions, load effects) 

,QWHUQDO IRUFHV DQG EHQGLQJ PRPHQWV GXH WR DFWLRQV �VWUHVV UHVXOWDQWV�� 

1.3.3   Arched compression element 
$ FLUFXODU RU SDUDEROLF DUFK�VKDSHG FRPSUHVVLRQ HOHPHQW KDYLQJ DQ LQVLGH  
UDGLXV�WR�WKLFNQHVV UDWLR JUHDWHU WKDQ �� VWLIIHQHG DW ERWK HQGV E\ HGJH VWLIIHQHUV� 6HH 
)LJXUH ����&�� 

1.3.4   Assemblage of elements 

$ V\VWHP RI LQWHUFRQQHFWHG FROG�IRUPHG VWHHO HOHPHQWV WKDW DFW WRJHWKHU WR UHVLVW HDUWKTXDNH 
DFWLRQ LQ VXFK D ZD\ WKDW WKH VWUHQJWK DQG GHIRUPDWLRQ FDSDFLW\ RI WKH V\VWHP LV QRW 
DGYHUVHO\ DIIHFWHG E\ WKH EXFNOLQJ RU FULSSOLQJ RI DQ\ RQH HOHPHQW RI WKH DVVHPEODJH� 

1.3.5   Bend 

3RUWLRQ DGMDFHQW WR IODW HOHPHQWV DQG KDYLQJ D PD[LPXP LQVLGH UDGLXV�WR�WKLFNQHVV UDWLR 
�rL�t� RI �� 6HH )LJXUH ����$�� 

1.3.6   Braced member 

0HPEHU IRU ZKLFK WKH WUDQVYHUVH GLVSODFHPHQW RI RQH HQG RI WKH PHPEHU UHODWLYH WR WKH 
RWKHU LV HIIHFWLYHO\ SUHYHQWHG� 
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1.3.7   Can 
,PSOLHV D FDSDELOLW\ RU SRVVLELOLW\ DQG UHIHUV WR WKH DELOLW\ RI WKH XVHU RI WKH 6WDQGDUG� RU WR 
D SRVVLELOLW\ WKDW LV DYDLODEOH RU WKDW PLJKW RFFXU� 

1.3.8   Capacity design principles 
$SSURSULDWH PDWHULDO 6WDQGDUG GHVLJQ DQG GHWDLOLQJ SURYLVLRQV� ZKLFK HQDEOH ]RQHV ZKHUH 
SRVW�HODVWLF UHVSRQVH LV DFFHSWDEOH WR EH LGHQWLILHG DQG GHWDLOHG LQ D PDQQHU WKDW HQVXUHV 
WKHVH ]RQHV DUH FDSDEOH RI DFFHSWLQJ WKH LQHODVWLF GHPDQGV SODFHG XSRQ WKHP� 

127(� $OO RWKHU ]RQHV DUH WR EH GHVLJQHG WR HQVXUH WKDW DOO RWKHU XQGHVLUDEOH LQHODVWLF UHVSRQVH 
PHFKDQLVPV DUH VXSSUHVVHG DQG GHWDLOHG LQ D PDQQHU WKDW WKH XOWLPDWH OLPLW VWDWH KRUL]RQWDO 
GHIRUPDWLRQV WKDW WKH\ DUH H[SHFWHG WR EH VXEMHFWHG WR� FDQ EH VXVWDLQHG ZLWKRXW VLJQLILFDQW 
�H�J� JUHDWHU WKDQ ���� ORVV RI ORDG�FDUU\LQJ FDSDFLW\ DIWHU IRXU FRPSOHWH F\FOHV RI ORDGLQJ� 

1.3.9   Capacity reduction factor 

$ IDFWRU XVHG WR PXOWLSO\ WKH QRPLQDO FDSDFLW\ WR REWDLQ WKH GHVLJQ FDSDFLW\� 

1.3.10   Clinching 
6WUXFWXUDO IDVWHQLQJ RI WZR RU PRUH IODW HOHPHQWV E\ VLQJOH�SRLQW HPERVVLQJ RU SLHUFLQJ 
ZLWKRXW XVLQJ DGGLWLRQDO PDWHULDO� 

1.3.11   Cold-formed steel structural members 
6KDSHV WKDW DUH PDQXIDFWXUHG E\ SUHVV�EUDNLQJ EODQNV VKHDUHG IURP VKHHWV� FXW OHQJWKV RI 
FRLOV RU SODWHV� RU E\ UROO IRUPLQJ FROG� RU KRW�UROOHG FRLOV RU VKHHWV� ERWK IRUPLQJ 
RSHUDWLRQV EHLQJ SHUIRUPHG DW DPELHQW URRP WHPSHUDWXUH� WKDW LV� ZLWKRXW PDQLIHVW DGGLWLRQ 
RI KHDW DV UHTXLUHG IRU KRW�IRUPLQJ� 

1.3.12   Direct strength method 

$Q DOWHUQDWLYH GHVLJQ PHWKRG WKDW SURYLGHV SUHGLFWLRQV RI PHPEHU UHVLVWDQFH ZLWKRXW WKH 
XVH RI HIIHFWLYH ZLGWKV� 

1.3.13   Design action effect 

7KH DFWLRQ HIIHFW FRPSXWHG IURP WKH GHVLJQ YDOXHV RI WKH DFWLRQV RU GHVLJQ ORDGV� 

1.3.14   Design capacity 

7KH SURGXFW RI WKH FDSDFLW\ UHGXFWLRQ IDFWRU DQG WKH QRPLQDO FDSDFLW\� 

1.3.15   Distortional buckling 
$ PRGH RI EXFNOLQJ LQYROYLQJ FKDQJH LQ FURVV�VHFWLRQDO VKDSH� H[FOXGLQJ ORFDO EXFNOLQJ� 

1.3.16   Doubly-symmetric section 

$ VHFWLRQ V\PPHWULF DERXW WZR RUWKRJRQDO D[HV WKURXJK LWV FHQWURLG� 6HH )LJXUH ����(�� 

1.3.17   Effective design width (or effective width) 

:KHUH WKH IODW ZLGWK RI DQ HOHPHQW LV UHGXFHG IRU GHVLJQ SXUSRVHV� 

1.3.18   Elements 
6LPSOH VKDSHV LQWR ZKLFK D FROG�IRUPHG VWUXFWXUDO PHPEHU LV FRQVLGHUHG GLYLGHG DQG PD\ 
FRQVLVW RI WKH IROORZLQJ VKDSHV� 

�D� Flat elements   $SSHDULQJ LQ FURVV�VHFWLRQ DV UHFWDQJOHV� 6HH )LJXUH ����%�� 

�E� Bends   $SSHDULQJ LQ FURVV�VHFWLRQ DV VHFWRUV RI FLUFXODU ULQJV� KDYLQJ WKH LQVLGH 
UDGLXV�WR�WKLFNQHVV UDWLR OHVV WKDQ RU HTXDO WR HLJKW �rL�t d ��� 6HH )LJXUH ����%�� 

�F� Arched elements   &LUFXODU RU SDUDEROLF HOHPHQWV KDYLQJ WKH LQVLGH UDGLXV�WR�WKLFNQHVV 
UDWLR JUHDWHU WKDQ HLJKW �rL�t ! ��� 6HH )LJXUH ����%�� 
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1.3.19   Feed width (wf) 
:LGWK RI FRLOHG RU IODW VWHHO XVHG LQ WKH SURGXFWLRQ RI D FROG�IRUPHG SURGXFW� 

1.3.20   Flexural-torsional buckling 

$ PRGH RI EXFNOLQJ LQ ZKLFK FRPSUHVVLRQ PHPEHUV FDQ EHQG DQG WZLVW VLPXOWDQHRXVO\ 
ZLWKRXW FKDQJH RI FURVV�VHFWLRQDO VKDSH� 

1.3.21   Length (of a compression member) 

7KH DFWXDO OHQJWK �l� RI DQ D[LDOO\ ORDGHG FRPSUHVVLRQ PHPEHU� WDNHQ DV WKH OHQJWK  
FHQWUH�WR�FHQWUH RI LQWHUVHFWLRQV ZLWK VXSSRUWLQJ PHPEHUV� RU WKH FDQWLOHYHUHG OHQJWK LQ WKH 
FDVH RI D IUHHVWDQGLQJ PHPEHU� 

1.3.22   Limit states 
6WDWHV EH\RQG ZKLFK WKH VWUXFWXUH QR ORQJHU VDWLVILHV WKH GHVLJQ FULWHULD� 

127(� /LPLW VWDWHV VHSDUDWH GHVLUHG VWDWHV �FRQIRUPDQFH� IURP XQGHVLUHG VWDWHV  
�QRQ�FRQIRUPDQFH�� 

1.3.23   Limit states, serviceability 

6WDWHV WKDW FRUUHVSRQG WR FRQGLWLRQV EH\RQG ZKLFK VSHFLILHG VHUYLFH FULWHULD IRU D VWUXFWXUH 
RU VWUXFWXUDO HOHPHQW DUH QR ORQJHU PHW� 

1.3.24   Limit states, stability 

6WDWHV WKDW FRUUHVSRQG WR WKH ORVV RI VWDWLF HTXLOLEULXP RI D VWUXFWXUH FRQVLGHUHG DV D ULJLG 
ERG\� 

1.3.25   Limit states, ultimate 

6WDWHV DVVRFLDWHG ZLWK FROODSVH� RU ZLWK RWKHU VLPLODU IRUPV RI VWUXFWXUDO IDLOXUH� 
127(� 7KLV JHQHUDOO\ FRUUHVSRQGV WR WKH PD[LPXP ORDG�FDUU\LQJ UHVLVWDQFH RI D VWUXFWXUH RU 
VWUXFWXUDO HOHPHQW� EXW� LQ VRPH FDVHV� WR WKH PD[LPXP DSSOLFDEOH VWUDLQ RU GHIRUPDWLRQ� 

1.3.26   Load 

7KH YDOXH RI D IRUFH DSSURSULDWH IRU DQ DFWLRQ� 

1.3.27   Local buckling 
$ PRGH RI EXFNOLQJ LQYROYLQJ SODWH IOH[XUH DORQH ZLWKRXW WUDQVYHUVH GHIRUPDWLRQ RI WKH OLQH 
RU OLQHV RI LQWHUVHFWLRQ RI DGMRLQLQJ SODWHV� 

1.3.28   May 
,QGLFDWHV WKH H[LVWHQFH RI DQ RSWLRQ� 

1.3.29   Multiple-stiffened element 

$Q HOHPHQW WKDW LV VWLIIHQHG EHWZHHQ ZHEV� RU EHWZHHQ D ZHE DQG D VWLIIHQHG HGJH� E\ 
PHDQV RI LQWHUPHGLDWH VWLIIHQHUV WKDW DUH SDUDOOHO WR WKH GLUHFWLRQ RI VWUHVV� 
6HH )LJXUH ����&�� 

1.3.30   Nominal action effect or nominal load 
$Q XQIDFWRUHG DFWLRQ HIIHFW RU ORDG GHWHUPLQHG LQ DFFRUGDQFH ZLWK WKH UHOHYDQW ORDGLQJ 
6WDQGDUG� 

1.3.31   Nominal capacity 
7KH FDSDFLW\ RI D PHPEHU RU FRQQHFWLRQ� FDOFXODWHG XVLQJ WKH SDUDPHWHUV VSHFLILHG LQ WKLV 
6WDQGDUG� 

1.3.32   Nominal dimension 
$ VSHFLILHG PDQXIDFWXUHG GLPHQVLRQ� 
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1.3.33   Patterned hole 
$ KROH RI D IL[HG VL]H WKDW UHSHDWV DW D UHJXODU LQWHUYDO� 

1.3.34   Point-symmetric section 

$ VHFWLRQ V\PPHWULFDO DERXW D SRLQW �FHQWURLG� VXFK DV D =�VHFWLRQ KDYLQJ HTXDO IODQJHV� 
6HH )LJXUH ����(��E�� 

1.3.35   Power-actuated fastener (PAF) 

+DUGHQHG VWHHO IDVWHQHU GULYHQ WKURXJK D VWHHO PHPEHU LQWR HPEHGPHQW PDWHULDO XVLQJ 
HLWKHU D SRZHU FDUWULGJH RU FRPSUHVVHG JDV DV WKH HQHUJ\ GULYLQJ VRXUFH� 

1.3.36   Power-actuated fastener point 

3RUWLRQ RI SRLQWHG HQG RI 3$) VKDQN ZLWK YDU\LQJ GLDPHWHU� 

1.3.37   Primary structure 

7KH VWUXFWXUDO V\VWHP SURYLGHG WR FDUU\ WKH HDUWKTXDNH IRUFHV JHQHUDWHG LQ WKH VWUXFWXUH WR 
WKH JURXQG� 

1.3.38   Proof testing 

$SSOLFDWLRQ RI WHVW ORDGV WR D VWUXFWXUH� VXE�VWUXFWXUH� PHPEHU RU FRQQHFWLRQ� WR DVFHUWDLQ 
WKH VWUXFWXUDO FKDUDFWHULVWLFV RI RQO\ WKDW RQH LWHP XQGHU WHVW� 

1.3.39   Prototype testing 

$SSOLFDWLRQ RI WHVW ORDGV WR RQH RU PRUH VWUXFWXUHV� VXE�VWUXFWXUHV� PHPEHUV RU FRQQHFWLRQV� 
WR DVFHUWDLQ WKH VWUXFWXUDO FKDUDFWHULVWLFV RI WKDW FODVV RI VWUXFWXUHV� VXE�VWUXFWXUHV� PHPEHUV 
RU FRQQHFWLRQV ZKLFK DUH QRPLQDOO\ LGHQWLFDO WR WKH XQLWV WHVWHG� 

1.3.40   Pull-over (pull-through) 

)DLOXUH RI D VLQJOH�SRLQW FRQQHFWLRQ E\ WKH VKHHW EHLQJ SXOOHG RYHU WKH KHDG RI WKH IDVWHQHU 
RU WKH KHDG RI WKH IDVWHQHU EHLQJ SXOOHG WKURXJK WKH VKHHW� 

1.3.41   Pull-out 

)DLOXUH RI D VLQJOH�SRLQW FRQQHFWLRQ E\ WKH HPEHGGHG SDUW RI WKH IDVWHQHU EHLQJ SXOOHG RXW 
RI WKH PHPEHU� 

1.3.42   Rational elastic buckling analysis 

$Q HODVWLF EXFNOLQJ DQDO\VLV LQ ZKLFK WKH PHWKRGRORJ\ LV EDVHG RQ VWUXFWXUDO VWDELOLW\ 
WKHRU\ IRU WKH VHFWLRQ RU PHPEHU DV DSSURSULDWH� 

1.3.43   Segment (in a member subjected to bending) 

7KH OHQJWK EHWZHHQ DGMDFHQW FURVV�VHFWLRQV� ZKLFK DUH IXOO\ RU SDUWLDOO\ UHVWUDLQHG� RU WKH 
OHQJWK EHWZHHQ DQ XQUHVWUDLQHG HQG DQG WKH DGMDFHQW FURVV�VHFWLRQ� ZKLFK LV IXOO\ RU 
SDUWLDOO\ UHVWUDLQHG� 

1.3.44   Shall 
,QGLFDWHV WKDW D VWDWHPHQW LV PDQGDWRU\� 

1.3.45   Should 

,QGLFDWHV D UHFRPPHQGDWLRQ �QRQ�PDQGDWRU\�� 

1.3.46   Single-point fastener 

$ PHFKDQLFDO FRQQHFWLRQ DW D VLQJOH GLVFUHWH SRLQW VXFK DV D VFUHZ RU ULYHW� 

1.3.47   Singly-symmetric (monosymmetric) section 
$ VHFWLRQ V\PPHWULF DERXW RQO\ RQH D[LV WKURXJK LWV FHQWURLG� 6HH )LJXUH ����(��F�� 
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1.3.48   Special study 
$ SURFHGXUH IRU WKH DQDO\VLV RU GHVLJQ� RU ERWK� RI WKH VWUXFWXUH� DJUHHG EHWZHHQ WKH 
DXWKRULW\ KDYLQJ VWDWXWRU\ SRZHUV WR FRQWURO WKH GHVLJQ DQG HUHFWLRQ RI D VWUXFWXUH� DQG WKH 
GHVLJQ HQJLQHHU� 

1.3.49   Stiffened or partially stiffened compression element 

$ IODW FRPSUHVVLRQ HOHPHQW �WKDW LV D SODQH FRPSUHVVLRQ IODQJH RI D IOH[XUDO PHPEHU RU D 
SODQH ZHE RU IODQJH RI D FRPSUHVVLRQ PHPEHU� RI ZKLFK ERWK HGJHV SDUDOOHO WR WKH GLUHFWLRQ 
RI VWUHVV DUH VWLIIHQHG E\ D ZHE� IODQJH� HGJH VWLIIHQHU� LQWHUPHGLDWH VWLIIHQHU� RU WKH OLNH� 
6HH )LJXUH ����D�� 

1.3.50   Stiffeners 
1.3.50.1   Edge stiffener 

)RUPHG HOHPHQW DW WKH HGJH RI D IODW FRPSUHVVLRQ HOHPHQW� 6HH )LJXUH ����'��D�� 

1.3.50.2   Intermediate stiffeners 

)RUPHG HOHPHQWV� HPSOR\HG LQ PXOWLSOH�VWLIIHQHG VHJPHQWV� DQG ORFDWHG EHWZHHQ HGJHV RI 
VWLIIHQHG HOHPHQWV� 6HH )LJXUH ����'��E�� 

1.3.51   Structural ductility factor 
$ QXPHULFDO DVVHVVPHQW RI WKH DELOLW\ RI D VWUXFWXUH WR VXVWDLQ F\FOLF LQHODVWLF 
GLVSODFHPHQWV� 

1.3.52   Structural performance factor 
$ QXPHULFDO DVVHVVPHQW RI WKH DELOLW\ RI D EXLOGLQJ WR VXUYLYH F\FOLF GLVSODFHPHQWV� 

1.3.53   Structural response factor 

7KH OHYHO RI IRUFH UHGXFWLRQ DYDLODEOH IRU D JLYHQ V\VWHP FRPSDUHG ZLWK DQ HODVWLF VWUXFWXUDO 
V\VWHP� 

1.3.54   Sub-element 

7KH SRUWLRQ EHWZHHQ DGMDFHQW VWLIIHQHUV� RU EHWZHHQ ZHE DQG LQWHUPHGLDWH VWLIIHQHU� RU 
EHWZHHQ HGJH DQG VWLIIHQHU� 

1.3.55   Tensile strength 

7KH PLQLPXP XOWLPDWH VWUHQJWK LQ WHQVLRQ VSHFLILHG IRU WKH JUDGH RI VWHHO LQ WKH DSSURSULDWH 
6WDQGDUG� 

1.3.56   Thickness 

7KH EDVH VWHHO WKLFNQHVV �t�� H[FOXVLYH RI FRDWLQJV� 

1.3.57   Unformed steel 

6WHHO DV UHFHLYHG IURP WKH VWHHO SURGXFHU RU ZDUHKRXVH EHIRUH EHLQJ FROG�ZRUNHG DV D UHVXOW 
RI IDEULFDWLQJ RSHUDWLRQV� 

1.3.58   Unformed steel properties 

0HFKDQLFDO SURSHUWLHV RI XQIRUPHG VWHHO� VXFK DV \LHOG VWUHVV� WHQVLOH VWUHQJWK DQG GXFWLOLW\� 

1.3.59   Unstiffened compression element 
$ IODW FRPSUHVVLRQ HOHPHQW ZKLFK LV VWLIIHQHG DW RQO\ RQH HGJH SDUDOOHO WR WKH GLUHFWLRQ RI 
VWUHVV� 6HH )LJXUH ����&��E�� 
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1.3.60   Yield stress 
7KH PLQLPXP \LHOG VWUHVV LQ WHQVLRQ VSHFLILHG IRU WKH JUDGH RI VWHHO LQ WKH DSSURSULDWH 
6WDQGDUG� 
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127(�  7KH PHPEHU LOOXVWUDWHG FRQVLVWV RI WKH IROORZLQJ QLQH HOHPHQWV� 
�D� (OHPHQWV �� �� �� � DUH IODW HOHPHQWV �IODWV�� 
�E� (OHPHQWV �� �� �� � DUH EHQGV �rL�t d ��� 
�F� (OHPHQW � LV DQ DUFKHG HOHPHQW �rL�t ! ��� 

)IG85E  1.3(B)   ELE0ENTS 

Full document details: AS NZS 4600-2018

http://www.avadocuments.com/doc/as-nzs-4600-2018
http://www.avadocuments.com/doc/as-nzs-4600-2018


AS/NZS 4600:2018 �� 

 

COP<5IG+T 

One or more intermediate st i f feners

(a) St i f fened compression element

(c) Mul t ip le -st i f fened element (d) Arched compression element

(b) Unst i f fened compression element

LC

b b

b b

b

b2

 

)IG85E  1.3(C)   STI))ENING 0O'ES 

(a) Edge st i f fener (b) Intermediate st i f fener 

b

b
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(b) Point-symmetr ic sect ions 

(d) Non-symmetr ic (asymmetr ic)
sect ions

(a) Doubly-symmetr ic sect ions

(c) Singly-symmetr ic (monosymmetr ic)
sect ions

y

x

y y

y

x

y

y

y

yx

x
x

x

x

x

 

)IG85E  1.3(E)   E;A0PLES O) SECTION S<00ET5< 

1.4   NOTATION 
7KH V\PEROV XVHG LQ WKLV 6WDQGDUG DUH OLVWHG LQ 7DEOH ���� 

:KHUH QRQ�GLPHQVLRQDO UDWLRV DUH LQYROYHG� ERWK WKH QXPHUDWRU DQG GHQRPLQDWRU DUH 
H[SUHVVHG LQ LGHQWLFDO XQLWV� 

7KH GLPHQVLRQDO XQLWV IRU OHQJWK DQG VWUHVV LQ DOO H[SUHVVLRQV RU HTXDWLRQV DUH WR EH WDNHQ DV 
PLOOLPHWUHV �PP� DQG PHJDSDVFDOV �03D� UHVSHFWLYHO\� XQOHVV VSHFLILFDOO\ QRWHG RWKHUZLVH� 

$Q DVWHULVN SODFHG DIWHU D V\PERO GHQRWHV D GHVLJQ DFWLRQ HIIHFW GXH WR WKH GHVLJQ ORDG IRU 
WKH XOWLPDWH OLPLW VWDWH� 

Full document details: AS NZS 4600-2018

http://www.avadocuments.com/doc/as-nzs-4600-2018
http://www.avadocuments.com/doc/as-nzs-4600-2018


AS/NZS 4600:2018 �� 

 

COP<5IG+T 

TABLE   1.4 
NOTATION 

Symbol Description Reference 

ADY DFWLYH VKHDU DUHD VXEMHFW WR VKHDU LQ EORFN VKHDU UXSWXUH ����� 

AF PLQRU GLDPHWHU DUHD RI D EROW ������� 

AH HIIHFWLYH DUHD RI WKH EHDULQJ VWLIIHQHU VXEMHFWHG WR XQLIRUP 
FRPSUHVVLYH VWUHVV� or 
HIIHFWLYH DUHD DW WKH \LHOG VWUHVV �f\� WR FDOFXODWH NV� or 
HIIHFWLYH DUHD DW WKH FULWLFDO VWUHVV �fQ� WR FDOFXODWH NF 

�������� ������ ����� 

AJ JURVV DUHD RI WKH HOHPHQW LQFOXGLQJ VWLIIHQHUV� or 
JURVV DUHD RI WKH FURVV�VHFWLRQ 

������ ����� 

AQ QHW DUHD RI WKH FURVV�VHFWLRQ� or 
QHW DUHD RI WKH FRQQHFWHG SDUW 

������ ������ �������� �������

AQW QHW DUHD VXEMHFW WR WHQVLRQ LQ EORFN VKHDU UXSWXUH ����� 

AR UHGXFHG DUHD GXH WR ORFDO EXFNOLQJ� or 
SODLQ VKDQN DUHD RI D EROW 

������ ������� 

AV UHGXFHG DUHD RI D VWLIIHQHU� or 
JURVV DUHD RI WKH VWLIIHQHU� or 
FURVV�VHFWLRQDO DUHD RI D WUDQVYHUVH VWLIIHQHU� or 
WHQVLOH VWUHVV DUHD RI D EROW 

������ �������� �������� 
������� 

AVH HIIHFWLYH DUHD RI D VWLIIHQHU ������ ����� 

AVW JURVV DUHD RI D VKHDU VWLIIHQHU ������� 

AV�� AV� DUHD RI D PHPEHU LQ FRPSUHVVLRQ FRQVLVWLQJ RI WKH WUDQVYHUVH 
VWLIIHQHUV DQG D SRUWLRQ RI WKH ZHE 

������� 

AZQ QHW DUHD RI WKH ZHE ����� 

a EUDFLQJ LQWHUYDO� or 
VKHDU SDQHO OHQJWK IRU XQVWLIIHQHG ZHE HOHPHQWV� or 
GLVWDQFH EHWZHHQ WUDQVYHUVH VWLIIHQHUV IRU VWLIIHQHG ZHE HOHPHQWV� or
GLVWDQFH EHWZHHQ FHQWUH�OLQHV RI EUDFHV 

�������� �������� �������� 
3DUDJUDSK '������ 
$SSHQGL[ ' 

BF FRQVWDQW ������� 

b IODW ZLGWK RI HOHPHQW H[FOXGLQJ UDGLL� or 
OHQJWK RI WKH ZHE KROH� or 
KDOI WKH OHQJWK RI WKH DUFKHG FRPSUHVVLRQ HOHPHQW 

�������� �������� ������ 
������ ����� 

bH HIIHFWLYH ZLGWK RI XQLIRUPO\ FRPSUHVVHG VWLIIHQHG DQG XQVWLIIHQHG 
HOHPHQWV XVHG IRU GHWHUPLQLQJ WKH FDSDFLW\ 

�������� �������� �������� 
�������� �������� �������� 
�������� ������ ������ ������ 
������ �������� ��� 

bHG HIIHFWLYH ZLGWK RI XQLIRUPO\ FRPSUHVVHG VWLIIHQHG DQG XQVWLIIHQHG 
HOHPHQWV XVHG IRU GHWHUPLQLQJ WKH GHIOHFWLRQ 

�������� ������� 

bH�� bH� HIIHFWLYH ZLGWK RI VWLIIHQHG HOHPHQW ZLWK VWUHVV JUDGLHQW �������� ������� 

bI IODQJH ZLGWK RI D VHFWLRQ ����� 

bR WRWDO IODW ZLGWK RI DQ HOHPHQW ZLWK DQ LQWHUPHGLDWH VWLIIHQHU ������ ������� 

bS JUHDWHVW VXE�HOHPHQW IODW ZLGWK ������� 
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Symbol Description Reference 

b� ZLGWK RI WKH IODQJH SURMHFWLQJ EH\RQG WKH ZHE IRU ,�EHDPV DQG 
VLPLODU VHFWLRQV� or 
KDOI WKH GLVWDQFH EHWZHHQ ZHEV IRU ER[� RU 8�W\SH VHFWLRQV� or 
VXP RI WKH IODQJH SURMHFWLRQ EH\RQG WKH ZHE DQG WKH GHSWK RI WKH OLS 
IRU ,�EHDPV DQG VLPLODU VHFWLRQV� or 
ZLGWK RI VWLIIHQHG HOHPHQW 

�������� �������� ������� 

b� ZLGWK RI XQVWLIIHQHG HOHPHQW� or 
IODW ZLGWK RI HOHPHQW ZLWK LQWHUPHGLDWH VWLIIHQHU H[FOXGLQJ UDGLL� or 
WRWDO IODW ZLGWK RI WKH HGJH�VWLIIHQHG HOHPHQW 

�������� ������ ��� 

C IRU FRPSUHVVLRQ PHPEHUV� UDWLR RI WKH WRWDO EHQG FURVV�VHFWLRQDO DUHD 
WR WKH WRWDO FURVV�VHFWLRQDO DUHD RI WKH IXOO VHFWLRQ� and 
IRU IOH[XUDO PHPEHUV� UDWLR RI WKH WRWDO EHQG FURVV�VHFWLRQDO DUHD RI 
WKH FRQWUROOLQJ IODQJH WR WKH IXOO FURVV�VHFWLRQDO DUHD RI WKH 
FRQWUROOLQJ IODQJH� or 
FRHIILFLHQW� or 
EHDULQJ IDFWRU 

�������� �������� �������� 
������� 

CE FRHIILFLHQW GHSHQGLQJ RQ PRPHQW GLVWULEXWLRQ LQ WKH ODWHUDOO\ 
XQEUDFHG VHJPHQW 

3DUDJUDSK '������ 
$SSHQGL[ ' 

CL KRUL]RQWDO GLVWDQFH IURP WKH HGJH RI WKH HOHPHQW WR WKH FHQWUH�OLQH RI 
WKH VWLIIHQHU 

������� 

C7) FRHIILFLHQW IRU XQHTXDO HQG PRPHQW ������ 3DUDJUDSK '������ 
$SSHQGL[ ' 

Cl FRHIILFLHQW RI EHDULQJ OHQJWK ������� 

CP[� CP\ FRHIILFLHQW IRU XQHTXDO HQG PRPHQW ����� 

CU FRHIILFLHQW RI LQVLGH EHQW UDGLXV ������� 

CV FRHIILFLHQW IRU PRPHQW FDXVLQJ FRPSUHVVLRQ RU WHQVLRQ RQ WKH VKHDU 
FHQWUH VLGH RI WKH FHQWURLG 

��������� 

CZ FRHIILFLHQW RI ZHE VOHQGHUQHVV ������� 

C\ FRPSUHVVLRQ VWUDLQ IDFWRU ������� 

c IODW ZLGWK ��������� 

cI DPRXQW RI FXUOLQJ ������� 

d GHSWK RI D VHFWLRQ 
�RU DFWXDO VWLIIHQHU GLPHQVLRQ� 

�������� )LJXUH ������D�� 
�������� ����� 

dD DYHUDJH GLDPHWHU RI DQ DUF VSRW ZHOG DW PLG�WKLFNQHVV RI tF� or 
DYHUDJH ZLGWK RI DQ DUF VHDP ZHOG 

�������� ������� 

dH HIIHFWLYH GLDPHWHU RI D IXVHG DUHD RI DQ DUF VSRW ZHOG� or 
HIIHFWLYH ZLGWK RI DQ DUF VHDP ZHOG DW IXVHG VXUIDFHV 

�������� �������� ������� 

dI QRPLQDO GLDPHWHU RI D EROW� VFUHZ� EOLQG ULYHW 7DEOH ������ ������ �������� 
������ �������� �������� 
�������� ������ �������� 
�������� ������� 

dK GLDPHWHU RI D KROH �������� 7DEOH ������ ������ 
����� 

dl RYHUDOO VWLIIHQHU GLPHQVLRQ 
�RU RYHUDOO GHSWK RI OLS� 

)LJXUH ������D� 

dR RXWVLGH GLDPHWHU RI D WXEXODU PHPEHU ������ ����� 

dV UHGXFHG HIIHFWLYH ZLGWK RI D VWLIIHQHU )LJXUH ������E� 

�continued�

TABLE   1.4   �continued� 

Full document details: AS NZS 4600-2018

http://www.avadocuments.com/doc/as-nzs-4600-2018
http://www.avadocuments.com/doc/as-nzs-4600-2018


AS/NZS 4600:2018 �� 

 

COP<5IG+T 

Symbol Description Reference 

dVH HIIHFWLYH ZLGWK RI D VWLIIHQHU )LJXUH ������E� 

dVK QRPLQDO VKDQN GLDPHWHU )LJXUH )�� $SSHQGL[ ) 

dZ GHSWK RI WKH FRPSUHVVHG SRUWLRQ RI WKH ZHE� or 
YLVLEOH GLDPHWHU RI WKH RXWHU VXUIDFH RI DQ DUF VSRW ZHOG� or 
ZLGWK RI DQ DUF VHDP ZHOG� or 
VFUHZ KHDG RU ZDVKHU GLDPHWHU 

�������� �������� �������� 
������� 

dZF FRSHG GHSWK RI D ZHE ����� 

dZK GHSWK RI WKH ZHE KROH �������� ������� 

d� GHSWK RI WKH IODW SRUWLRQ RI D ZHE PHDVXUHG DORQJ WKH SODQH RI WKH 
ZHE� or 
ZLGWK RI HOHPHQWV DGMRLQLQJ WKH VWLIIHQHG HOHPHQW 

�������� �������� ������ 
�������� �������� ������� 

E <RXQJ¶V PRGXOXV RI HODVWLFLW\ ���� u ��� 03D� �������� �������� ������� 

e HGJH GLVWDQFH PHDVXUHG LQ WKH OLQH RI WKH IRUFH IURP FHQWUH�OLQH RI DQ 
DUF VSRW ZHOG� DUF VHDP ZHOG RU IURP FHQWUH RI D EROW KROH WR WKH 
QHDUHVW HGJH RI DQ DGMDFHQW ZHOG RU EROW KROH� RU WR WKH HQG RI WKH 
FRQQHFWHG SDUW WRZDUG ZKLFK WKH IRUFH LV GLUHFWHG� or 
GLVWDQFH PHDVXUHG LQ WKH OLQH RI IRUFH IURP WKH FHQWUH RI D VWDQGDUG 
KROH WR WKH QHDUHVW HQG RI WKH FRQQHFWHG SDUW 

�������� �������� ������ 
�������� ������� 

e\ \LHOG VWUDLQ ������� 

fEHQGLQJ EHQGLQJ VWUHVV DW ORFDWLRQ LQ FURVV�VHFWLRQ ZKHUH FRPELQHG EHQGLQJ 
DQG WRUVLRQ VWUHVV HIIHFW LV PD[LPXP 

��� 

fEHQGLQJ PD[ EHQGLQJ VWUHVV DW H[WUHPH ILEUH WDNHQ RQ WKH VDPH VLGH RI WKH QHXWUDO 
D[LV DV fEHQGLQJ 

��� 

fF VWUHVV DW VHUYLFH ORDG LQ WKH FRYHU SODWH RU VKHHW� or 
IDWLJXH VWUHQJWK FRUUHFWHG IRU WKLFNQHVV RI PDWHULDO 

������ ����� 

fFU SODWH HODVWLF EXFNOLQJ VWUHVV �������� ����� 

fI XQFRUUHFWHG IDWLJXH VWUHQJWK ����� 

fQ FULWLFDO VWUHVV �������� ������ ����� 

fRF HODVWLF IOH[XUDO� WRUVLRQDO DQG IOH[XUDO�WRUVLRQDO EXFNOLQJ VWUHVV ������ ������ 
3DUDJUDSK '�������� 
$SSHQGL[ ' 

fRG HODVWLF GLVWRUWLRQDO EXFNOLQJ VWUHVV RI WKH FURVV�VHFWLRQ �������� �������� ���������� 
3DUDJUDSKV '���� '���� 
$SSHQGL[ ' 

fRO HODVWLF ORFDO EXFNOLQJ VWUHVV ���������� ��������� 

fR[ HODVWLF EXFNOLQJ VWUHVV LQ DQ D[LDOO\ ORDGHG FRPSUHVVLRQ PHPEHU IRU 
IOH[XUDO EXFNOLQJ DERXW WKH x�D[LV 

3DUDJUDSK '�������� 
$SSHQGL[ ' 

fR\ HODVWLF EXFNOLQJ VWUHVV LQ DQ D[LDOO\ ORDGHG FRPSUHVVLRQ PHPEHU IRU 
IOH[XUDO EXFNOLQJ DERXW WKH y�D[LV 

3DUDJUDSK '�������� 
$SSHQGL[ ' 

fR] HODVWLF EXFNOLQJ VWUHVV LQ DQ D[LDOO\ ORDGHG FRPSUHVVLRQ PHPEHU IRU 
WRUVLRQDO EXFNOLQJ 

3DUDJUDSK '�������� 
$SSHQGL[ ' 

fUQ GHWDLO FDWHJRU\ UHIHUHQFH IDWLJXH VWUHQJWK DW nU�QRUPDO VWUHVV ����� 

fUQF FRUUHFWHG GHWDLO FDWHJRU\ UHIHUHQFH IDWLJXH VWUHQJWK IRU QRUPDO VWUHVV ����� 

fUV GHWDLO FDWHJRU\ UHIHUHQFH IDWLJXH VWUHQJWK DW nU�VKHDU VWUHVV ����� 

fUVF FRUUHFWHG GHWDLO FDWHJRU\ UHIHUHQFH IDWLJXH VWUHQJWK IRU VKHDU VWUHVV ����� 

fWRUVLRQ WRUVLRQDO VWUHVV DW ORFDWLRQ LQ FURVV�VHFWLRQ ZKHUH FRPELQHG EHQGLQJ 
DQG WRUVLRQ VWUHVV HIIHFW LV PD[LPXP 

��� 
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fX WHQVLOH VWUHQJWK XVHG LQ GHVLJQ� or 
WHQVLOH VWUHQJWK RI VKHHW 

�������� �������� �������� 
������ ������ ������� 

fXI PLQLPXP WHQVLOH VWUHQJWK RI D EROW ������� 

fXY WHQVLOH VWUHQJWK RI XQIRUPHG VWHHO ������� 

fXZ QRPLQDO WHQVLOH VWUHQJWK RI D ZHOG PHWDO �������� ������� 

fXO WHQVLOH VWUHQJWK XVHG LQ WKH GHVLJQ RI WKH FRQQHFWHG SODWH RI WKH 
WKLFNQHVV t�� or 
WHQVLOH VWUHQJWK RI WKH VKHHW LQ FRQWDFW ZLWK WKH VFUHZ KHDG RU ZLWK 
WKH ULYHW KHDG 

�������� �������� ������� 

fX� WHQVLOH VWUHQJWK XVHG LQ WKH GHVLJQ RI WKH FRQQHFWHG SODWH RI WKH 
WKLFNQHVV t�� or 
WHQVLOH VWUHQJWK RI WKH VKHHW QRW LQ FRQWDFW ZLWK WKH VFUHZ KHDG RU 
ZLWK WKH ULYHW KHDG 

�������� �������� ������� 

f\ \LHOG VWUHVV XVHG LQ GHVLJQ� or 
\LHOG VWUHVV RI ZHE VWHHO� or 
\LHOG VWUHVV RI VWLIIHQHU� or 
\LHOG VWUHVV XVHG LQ GHVLJQ IRU WKH ORZHU VWUHQJWK EDVH VWHHO� or 
WHQVLOH RU FRPSUHVVLYH \LHOG VWUHVV 

�������� �������� �������� 
������ ������ �������� 
�������� �������� ������ �����

fZ\ ORZHU \LHOG VWUHVV YDOXH RI WKH EHDP ZHE �f\� RU RI WKH VWLIIHQHU 
VHFWLRQ �f\V� 

������� 

f\D DYHUDJH GHVLJQ \LHOG VWUHVV RI D IXOO VHFWLRQ ������� 

f\F WHQVLOH \LHOG VWUHVV RI EHQGV ������� 

f\I \LHOG VWUHVV RI IODW SRUWLRQV� or 
\LHOG VWUHVV RI XQIRUPHG VWHHO LI WHVWV DUH QRW PDGH� or 
\LHOG VWUHVV RI IODW FRXSRQV RI IRUPHG PHPEHUV 

�������� ������� 

f\V \LHOG VWUHVV RI VWLIIHQHU VWHHO ������� 

f\Y WHQVLOH \LHOG VWUHVV RI XQIRUPHG VWHHO ������� 

f� GHWDLO FDWHJRU\ IDWLJXH VWUHQJWK DW FRQVWDQW DPSOLWXGH IDWLJXH OLPLW 
�� u ��� F\FOHV� 

����� 

f�F FRUUHFWHG GHWDLO FDWHJRU\ IDWLJXH VWUHQJWK DW FRQVWDQW DPSOLWXGH 
IDWLJXH OLPLW 

����� 

f� GHWDLO FDWHJRU\ IDWLJXH VWUHQJWK DW FXW RII OLPLW ���� F\FOHV� ����� 

f�F FRUUHFWHG GHWDLO FDWHJRU\ IDWLJXH VWUHQJWK DW FXW RII OLPLW ����� 

f  GHVLJQ VWUHVV LQ WKH FRPSUHVVLRQ HOHPHQW FDOFXODWHG RQ WKH EDVLV RI 

WKH HIIHFWLYH GHVLJQ ZLGWK� or 
GHVLJQ VWUHVV UDQJH 

�������� ������ ����� 



DYf  DYHUDJH GHVLJQ VWUHVV LQ WKH IXOO� XQUHGXFHG IODQJH ZLGWK ������� 


Gf  GHVLJQ FRPSUHVVLYH VWUHVV LQ WKH HOHPHQW EHLQJ FRQVLGHUHG� EDVHG RQ 

WKH HIIHFWLYH VHFWLRQ DW WKH ORDG IRU ZKLFK GHIOHFWLRQV DUH GHWHUPLQHG 
�������� �������� �������� 
������� 



G�f  FDOFXODWHG VWUHVV 


�f  ������� 


G�f  FDOFXODWHG VWUHVV 


�f  ������� 


Lf  GHVLJQ VWUHVV UDQJH IRU ORDGLQJ HYHQW i ����� 


 

� ��f f  ZHE VWUHVVHV FDOFXODWHG RQ WKH EDVLV RI WKH HIIHFWLYH VHFWLRQ VSHFLILHG 

LQ &ODXVH ������� RU WKH IXOO VHFWLRQ VSHFLILHG LQ $SSHQGL[ ) 
�������� ������� 

G VKHDU PRGXOXV RI HODVWLFLW\ ��� u ��� 03D� 3DUDJUDSK '�������� 
$SSHQGL[ ' 
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ID DGHTXDWH VHFRQG PRPHQW RI DUHD RI D VWLIIHQHU� VR WKDW HDFK 
FRPSRQHQW HOHPHQW EHKDYHV DV D VWLIIHQHG HOHPHQW 

������ ����� 

IE VHFRQG PRPHQW RI DUHD RI WKH IXOO� XQUHGXFHG FURVV�VHFWLRQ DERXW WKH 
EHQGLQJ D[LV 

����� 

IHII HIIHFWLYH VHFRQG PRPHQW RI DUHD IRU GHIOHFWLRQ ����� 

IJ JURVV VHFRQG PRPHQW RI DUHD ����� 

IPLQ� PLQLPXP VHFRQG PRPHQW RI DUHD ��� 

IV VHFRQG PRPHQW RI DUHD RI D IXOO VWLIIHQHU DERXW LWV RZQ FHQWURLGDO 
D[LV SDUDOOHO WR WKH HOHPHQW WR EH VWLIIHQHG 

������ ����� 

IVS VHFRQG PRPHQW RI DUHD RI D VWLIIHQHU DERXW WKH FHQWUH�OLQH RI WKH IODW 
SRUWLRQ RI WKH HOHPHQW 

������� 

IZ ZDUSLQJ FRQVWDQW IRU D FURVV�VHFWLRQ 3DUDJUDSKV '�������� 
$SSHQGL[ '� DQG (�� 
$SSHQGL[ ( 

I[� I\ VHFRQG PRPHQW RI DUHD RI WKH FURVV�VHFWLRQ DERXW WKH SULQFLSDO x� 
DQG y�D[HV 

3DUDJUDSK '������ 
$SSHQGL[ ' 

I[ VHFRQG PRPHQW RI DUHD RI WKH FURVV�VHFWLRQ DERXW LWV FHQWURLGDO D[LV 
SHUSHQGLFXODU WR WKH ZHE 

������� 

I[\ SURGXFW RI VHFRQG PRPHQW RI DUHD RI WKH IXOO VHFWLRQ DERXW LWV 
FHQWURLGDO D[HV SDUDOOHO DQG SHUSHQGLFXODU WR WKH ZHE 

������� 

I\F VHFRQG PRPHQW RI DUHD RI WKH FRPSUHVVLRQ SRUWLRQ RI D VHFWLRQ DERXW 
WKH FHQWURLGDO D[LV RI WKH IXOO VHFWLRQ SDUDOOHO WR WKH ZHE� XVLQJ WKH 
IXOO XQUHGXFHG VHFWLRQ 

3DUDJUDSK '������ 
$SSHQGL[ ' 

i LQGH[ IRU VWLIIHQHU µi¶ ������� 

J WRUVLRQ FRQVWDQW IRU D FURVV�VHFWLRQ 3DUDJUDSKV '������ 
$SSHQGL[ '� DQG (�� 
$SSHQGL[ ( 

k SODWH EXFNOLQJ FRHIILFLHQW� or 
QRQ�GLPHQVLRQDO \LHOG VWUHVV 

�������� �������� 
7DEOH ������ ������ ����� 

kG SODWH EXFNOLQJ FRHIILFLHQW IRU GLVWRUWLRQDO EXFNOLQJ ����� 

kI IDFWRU WR DFFRXQW IRU YDULDWLRQ GXH WR IDEULFDWLRQ ������� 

kORF SODWH EXFNOLQJ FRHIILFLHQW IRU ORFDO VXE�HOHPHQW EXFNOLQJ ����� 

kP IDFWRU WR DFFRXQW IRU YDULDWLRQ GXH WR PDWHULDO ������� 

kV VKHDU VWLIIHQHU FRHIILFLHQW ������� 

kVW VWLIIHQHU W\SH FRHIILFLHQW ������� 

kW FRUUHFWLRQ IDFWRU IRU GLVWULEXWLRQ RI IRUFHV� or 
IDFWRU WR DFFRXQW IRU DFFXUDF\ RI WKH SUHGLFWLRQ 

������ 7DEOH ��� 

kW�DYH VDPSOLQJ IDFWRU ����� 

kW�PLQ VDPSOLQJ IDFWRU ����� 

kY VKHDU EXFNOLQJ FRHIILFLHQW �������� ������� 

LFUG GLVWRUWLRQDO EXFNOLQJ KDOI�ZDYHOHQJWK ZLWK JURVV FURVV VHFWLRQ 3DUDJUDSK '������ 
$SSHQGL[ ' 

LJY GLVWDQFH IURP IUHH HGJH WR FHQWUH�OLQH RI EROW IXUWKHVW IURP WKH HGJH ����� 

LK RYHUDOO OHQJWK RI KROH ��������� 
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l DFWXDO OHQJWK RI D FRPSUHVVLRQ PHPEHU� or 
IXOO VSDQ IRU VLPSOH EHDPV� or 
GLVWDQFH EHWZHHQ LQIOHFWLRQ SRLQWV IRU FRQWLQXRXV EHDPV� or 
WZLFH WKH OHQJWK RI FDQWLOHYHU EHDPV� or 
XQEUDFHG OHQJWK RI D PHPEHU� or 
ODWHUDOO\ XQEUDFHG OHQJWK RI D PHPEHU� or 
OHQJWK RI D PHPEHU 

������� �������� ���������� 
������ ������ ������ 
3DUDJUDSK '������ 
$SSHQGL[ ' 

lD ODS OHQJWK )LJXUH )�� $SSHQGL[ ) 

lE DFWXDO OHQJWK RI EHDULQJ �������� ������� 

lEU XQVXSSRUWHG OHQJWK RI EUDFLQJ RU RWKHU UHVWUDLQW WKDW UHVWULFWV 
GLVWRUWLRQDO EXFNOLQJ RI WKH HOHPHQW 

������� 

   

lF XQFODPSHG OHQJWK RI WKH VSHFLPHQ )LJXUH )�� $SSHQGL[ ) 

lH HIIHFWLYH OHQJWK RI WKH PHPEHU ������ 3DUDJUDSK '�������� 
$SSHQGL[ ' 

lH[� lH\� lH] HIIHFWLYH EXFNOLQJ OHQJWK IRU EHQGLQJ DERXW WKH x� DQG y�D[HV� DQG IRU 
WZLVWLQJ� UHVSHFWLYHO\ 

3DUDJUDSK '������� 

lHE HIIHFWLYH OHQJWK LQ WKH SODQH RI EHQGLQJ ����� 

lJ JDXJH OHQJWK IRU PHDVXULQJ WKH MRLQW GLVSODFHPHQW )LJXUH )�� $SSHQGL[ ) 

lVW OHQJWK RI WUDQVYHUVH VWLIIHQHU ������� 

lVE OHQJWK RI EHDULQJ VWLIIHQHU ������� 

lX OLPLW RI XQEUDFHG OHQJWK E\ ZKLFK ODWHUDO�WRUVLRQDO EXFNOLQJ LV QRW 
FRQVLGHUHG 

��������� 

lZ OHQJWK RI WKH IXOO VL]H RI WKH ZHOG� or 
OHQJWK RI ILOOHW ZHOG 

�������� �������� �������� 
������� 

lZ�� lZ� OHJ OHQJWKV RI ILOOHW ZHOG ������� 

M PRPHQW GXH WR QRPLQDO ORDGV RQ PHPEHU WR EH FRQVLGHUHG ����� 

ME QRPLQDO PHPEHU PRPHQW FDSDFLW\ �������� ������ �������� 
���������� ���������� �������� 
�������� ������ ������ ������� 
3DUDJUDSK %�� $SSHQGL[ % 

ME[� ME\ QRPLQDO PHPEHU PRPHQW FDSDFLWLHV DERXW WKH x� DQG y�D[HV� 
UHVSHFWLYHO\ 

������ ����� 

MF FULWLFDO PRPHQW ���������� ������� 

MEG QRPLQDO PHPEHU FDSDFLW\ IRU GLVWRUWLRQDO EXFNOLQJ ���������� ��������� 

MEH QRPLQDO PHPEHU FDSDFLW\ IRU ODWHUDO�WRUVLRQDO EXFNOLQJ ���������� ��������� 

MEl QRPLQDO PHPEHU FDSDFLW\ IRU ORFDO EXFNOLQJ ���������� ��������� 

MPD[� DEVROXWH YDOXH RI WKH PD[LPXP PRPHQW LQ WKH XQEUDFHG VHJPHQW 3DUDJUDSK '������ 
$SSHQGL[ ' 

MQ QRPLQDO IOH[XUDO FDSDFLW\ ����� 

MR HODVWLF EXFNOLQJ PRPHQW� or 
HODVWLF ODWHUDO�WRUVLRQDO EXFNOLQJ PRPHQW 

���������� 
3DUDJUDSK '������ 
$SSHQGL[ ' 

MRG HODVWLF EXFNOLQJ PRPHQW LQ WKH GLVWRUWLRQDO PRGH �������� ���������� 
3DUDJUDSK '�������� 
$SSHQGL[ ' 
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MRl HODVWLF ORFDO EXFNOLQJ PRPHQW ��������� 

MV QRPLQDO VHFWLRQ PRPHQW FDSDFLW\ �������� ������ �������� 
�������� �������� �������� 
������ ����� 

MV[I� MV\I QRPLQDO VHFWLRQ \LHOG PRPHQW FDSDFLW\ RI WKH IXOO VHFWLRQ DERXW WKH 
x� DQG y�D[HV� UHVSHFWLYHO\ 

����� 

M\ PRPHQW FDXVLQJ LQLWLDO \LHOG DW WKH H[WUHPH FRPSUHVVLRQ ILEUH RI D 
IXOO VHFWLRQ 

�������� ���������� ������� 

M\�QHW PHPEHU \LHOG FDSDFLW\ RQ QHW FURVV�VHFWLRQ ��������� 

M� VPDOOHU EHQGLQJ PRPHQW DW WKH HQGV RI WKH XQEUDFHG OHQJWK 3DUDJUDSK '������ 
$SSHQGL[ ' 

M� ODUJHU EHQGLQJ PRPHQW DW WKH HQGV RI WKH XQEUDFHG OHQJWK 3DUDJUDSK '������ 
$SSHQGL[ ' 

M� DEVROXWH YDOXH RI WKH PRPHQW DW TXDUWHU SRLQW RI WKH XQEUDFHG 
VHJPHQW 

3DUDJUDSK '������ 
$SSHQGL[ ' 

M� DEVROXWH YDOXH RI WKH PRPHQW DW PLG�SRLQW RI WKH XQEUDFHG VHJPHQW 3DUDJUDSK '������ 
$SSHQGL[ ' 

M� DEVROXWH YDOXH RI WKH PRPHQW DW WKUHH�TXDUWHU SRLQW RI WKH XQEUDFHG 
VHJPHQW 

3DUDJUDSK '������ 
$SSHQGL[ ' 


M  GHVLJQ EHQGLQJ PRPHQW ������ ������ ������ �����  

 

[ \�M M  GHVLJQ EHQGLQJ PRPHQW DERXW WKH x� DQG y�D[HV� UHVSHFWLYHO\ ������ ����� 

m FRQVWDQW� or 
QRQ�GLPHQVLRQDO WKLFNQHVV� or 
GLVWDQFH IURP WKH VKHDU FHQWUH RI RQH FKDQQHO WR WKH PLG�SODQH RI LWV 
ZHE� or 
GLVWDQFH IURP WKH FRQFHQWUDWHG ORDG WR WKH EUDFH 

�������� ������ �������� 
3DUDJUDSK (�� $SSHQGL[ ( 

NF QRPLQDO PHPEHU FDSDFLW\ RI D PHPEHU LQ FRPSUHVVLRQ �������� �������� ������ 
������ ������ ��������� 

NFG QRPLQDO PHPEHU FDSDFLW\ IRU GLVWRUWLRQDO EXFNOLQJ �������� ��������� 

NFH QRPLQDO PHPEHU FDSDFLW\ IRU IOH[XUDO� WRUVLRQDO RU IOH[XUDO�WRUVLRQDO 
EXFNOLQJ 

�������� ��������� 

NFl QRPLQDO PHPEHU FDSDFLW\ IRU ORFDO EXFNOLQJ �������� ��������� 

NH HODVWLF EXFNOLQJ ORDG ����� 

NI QRPLQDO WHQVLOH FDSDFLW\ RI WKH VHFWLRQ RI WKH FRQQHFWHG SDUW ����� 

NIW QRPLQDO WHQVLOH FDSDFLW\ RI D EROW ������� 

NRF OHDVW RI WKH HODVWLF FROXPQ EXFNOLQJ ORDG LQ IOH[XUDO� WRUVLRQDO DQG 
IOH[XUDO�WRUVLRQDO EXFNOLQJ 

��������� 

NRG HODVWLF GLVWRUWLRQDO FRPSUHVVLRQ PHPEHU EXFNOLQJ ORDG ��������� 

NRl HODVWLF ORFDO EXFNOLQJ ORDG ��������� 

NRX QRPLQDO SXOO�RXW FDSDFLW\ RI D VFUHZ ������� 

NRY QRPLQDO SXOO�RYHU �SXOO�WKURXJK� FDSDFLW\ RI D VFUHZ ������� 

NV QRPLQDO VHFWLRQ FDSDFLW\ RI D PHPEHU LQ FRPSUHVVLRQ �������� �������� ������ �����

NW QRPLQDO VHFWLRQ FDSDFLW\ RI D PHPEHU LQ WHQVLRQ� or 
QRPLQDO FDSDFLW\ RI WKH FRQQHFWLRQ LQ WHQVLRQ� or 
FDSDFLW\ RI WKH QHW VHFWLRQ RI WKH FRQQHFWHG SDUW 

������ ������ �������� 
�������� ������� 
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NZ QRPLQDO WHQVLOH RU FRPSUHVVLYH FDSDFLW\ RI D EXWW ZHOG RU DQ DUF VSRW 
ZHOG 

�������� ������� 

N\ QRPLQDO \LHOG FDSDFLW\ RI D PHPEHU LQ FRPSUHVVLRQ ������� 

N  GHVLJQ D[LDO IRUFH� WHQVLOH RU FRPSUHVVLYH� or 

GHVLJQ FRQFHQWUDWHG ORDG RU UHDFWLRQ 
������ �������� ������ ������ 
������ ������ ����� 



IN  GHVLJQ WHQVLOH IRUFH RQ WKH QHW VHFWLRQ RI WKH FRQQHFWHG SDUW ����� 


IWN  GHVLJQ WHQVLOH IRUFH RQ D EROW �������� ������� 


WN  GHVLJQ WHQVLOH IRUFH RQ WKH QHW VHFWLRQ RI D FRQQHFWHG SDUW XVLQJ 

VFUHZV RU EOLQG ULYHWV 
�������� �������� ������� 



ZN  GHVLJQ WHQVLOH RU FRPSUHVVLYH IRUFH QRUPDO WR WKH DUHD RI D EXWW ZHOG 

RU DQ DUF VSRW ZHOG 
�������� ������� 

n H[SRQHQW ����� 

nK QXPEHU RI KROHV LQ WKH FULWLFDO SODQH ����� 

nL QXPEHU RI F\FOHV RI QRPLQDO ORDGLQJ HYHQW i� SURGXFLQJ 

Lf  ����� 

nQ QXPEHU RI WKH VKHDU SODQHV ZLWK WKUHDGV LQWHUFHSWLQJ WKH VKHDU SODQH ������� 

nU UHIHUHQFH QXPEHU RI VWUHVV F\FOHV �� u ��� F\FOHV� ����� 

nVF QXPEHU RI VWUHVV F\FOHV ����� 

n[ QXPEHU RI VKHDU SODQHV ZLWKRXW WKUHDGV LQWHUFHSWLQJ WKH VKHDU SODQH ������� 

q LQWHQVLW\ RI WKH GHVLJQ ORDG RQ D EHDP ����� 

R PRGLILFDWLRQ IDFWRU IRU WKH GLVWRUWLRQDO SODWH EXFNOLQJ FRHIILFLHQW� or
UHGXFWLRQ IDFWRU� or 
UDGLXV RI RXWVLGH EHQG VXUIDFH 

������ �������� �������� 
������ ������� 

RE QRPLQDO FDSDFLW\ IRU FRQFHQWUDWHG ORDG RU UHDFWLRQ IRU RQH VROLG ZHE 
FRQQHFWLQJ WRS DQG ERWWRP IODQJHV 

�������� �������� ����� 

RG GHVLJQ FDSDFLW\ ������ ����� 

RPLQ� PLQLPXP YDOXH RI WKH WHVW UHVXOWV ����� 

RQ QRPLQDO FDSDFLW\ IRU EORFN VKHDU UXSWXUH RI WKH EHDP�HQG RU WHQVLRQ 
PHPEHU FRQQHFWLRQ 

����� 

RX QRPLQDO FDSDFLW\ ����� 

RZF ZHE FULSSOLQJ FDSDFLW\ IRU FKDQQHO�VHFWLRQ IOH[XUDO PHPEHU ������� 

R  GHVLJQ FRQFHQWUDWHG ORDG RU UHDFWLRQ LQ WKH SUHVHQFH RI EHQGLQJ 

PRPHQW 
�������� ����� 



ER  GHVLJQ FRQFHQWUDWHG ORDG RU UHDFWLRQ ����� 

r UDGLXV RI J\UDWLRQ RI WKH IXOO� XQUHGXFHG FURVV�VHFWLRQ� or 
FHQWUH�OLQH UDGLXV 

������ 3DUDJUDSK '�������� 
$SSHQGL[ ' 

rI UDWLR RI WKH IRUFH WUDQVPLWWHG E\ WKH EROWV RU VFUHZV� RU ULYHWV DW WKH 
VHFWLRQ FRQVLGHUHG� GLYLGHG E\ WKH WHQVLOH IRUFH LQ WKH PHPEHU DW WKDW 
VHFWLRQ 

�������� ������� 

rL LQVLGH EHQG UDGLXV �������� ������� 

rR� SRODU UDGLXV RI J\UDWLRQ RI WKH FURVV�VHFWLRQ DERXW WKH VKHDU FHQWUH 3DUDJUDSK '�������� 
$SSHQGL[ ' 

r[� r\ UDGLL RI J\UDWLRQ RI WKH FURVV�VHFWLRQ DERXW WKH x� DQG y�D[HV� 
UHVSHFWLYHO\ 

3DUDJUDSK '�������� 
$SSHQGL[ ' 
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r� UDGLXV RI J\UDWLRQ RI ,�VHFWLRQ DERXW WKH D[LV SHUSHQGLFXODU WR WKH 
GLUHFWLRQ LQ ZKLFK EXFNOLQJ RFFXUV IRU WKH JLYHQ FRQGLWLRQV RI HQG 
VXSSRUW DQG LQWHUPHGLDWH EUDFLQJ 

����� 

S VOHQGHUQHVV IDFWRU ������ ������ ��� 

SH HODVWLF VHFWLRQ PRGXOXV RI WKH HIIHFWLYH VHFWLRQ FDOFXODWHG ZLWK 
H[WUHPH FRPSUHVVLRQ RU WHQVLRQ ILEUH DW f\ 

������� 

SI VSDFLQJ RI EROWV SHUSHQGLFXODU WR WKH OLQH RI WKH IRUFH� RU WKH ZLGWK RI 
WKH VKHHW LQ WKH FDVH RI D VLQJOH EROW 

����� 

SS VWUXFWXUDO SHUIRUPDQFH IDFWRU ��������� 

S  GHVLJQ DFWLRQ HIIHFWV �GHVLJQ DFWLRQV� ����� 

s IDVWHQHU GLVWDQFH IURP WKH FHQWUH�OLQH RI WKH ZHE GLYLGHG E\ WKH 
IODQJH ZLGWK IRU =�VHFWLRQV� 
IODQJH ZLGWK PLQXV WKH IDVWHQHU GLVWDQFH IURP WKH FHQWUH�OLQH RI WKH 
ZHE GLYLGHG E\ WKH IODQJH ZLGWK IRU FKDQQHO�VHFWLRQV� 
VSDFLQJ LQ OLQH RI WKH VWUHVV RI ZHOGV� EROWV� ULYHWV FRQQHFWLQJ D FRYHU 
SODWH� VKHHW RU D QRQ�LQWHJUDO VWLIIHQHU LQ FRPSUHVVLRQ WR DQRWKHU 
HOHPHQW� 
FHQWUH WR FHQWUH KROH VSDFLQJ 

���������� ������ ����� 

sHQG FOHDU GLVWDQFH IURP KROH WR HQG RI VHFWLRQ ��������� 

sI VSDFLQJ RI EROWV� VFUHZV RU ULYHWV SHUSHQGLFXODU WR WKH OLQH RI WKH 
IRUFH� or 
ZLGWK RI VKHHW� LQ WKH FDVH RI D VLQJOH EROW� VFUHZ RU ULYHW 

������ �������� ������� 

sJ YHUWLFDO GLVWDQFH EHWZHHQ WZR URZV RI FRQQHFWLRQV QHDUHVW WR WKH WRS 
DQG ERWWRP IODQJHV� or 
JDXJH� WKH GLVWDQFH PHDVXUHG DW ULJKW DQJOHV WR WKH GLUHFWLRQ RI WKH 
GHVLJQ DFWLRQ LQ WKH PHPEHU� FHQWUH�WR�FHQWUH RI KROHV LQ FRQVHFXWLYH 
OLQHV 

������ ����� 

sPD[� PD[LPXP ORQJLWXGLQDO VSDFLQJ RI ZHOGV RU RWKHU FRQQHFWRUV MRLQLQJ 
WZR FKDQQHOV WR IRUP DQ ,�VHFWLRQ 

����� 

SRG LPSHUIHFWLRQ PXOWLSOLHU IRU GLVWRUWLRQDO EXFNOLQJ 3DUDJUDSK %�� $SSHQGL[ % 

SRO LPSHUIHFWLRQ PXOWLSOLHU IRU ORFDO EXFNOLQJ 3DUDJUDSK %�� $SSHQGL[ % 

sS VWDJJHUHG SLWFK GLVWDQFH PHDVXUHG SDUDOOHO WR WKH GLUHFWLRQ RI WKH 
GHVLJQ DFWLRQ LQ WKH PHPEHU� FHQWUH�WR�FHQWUH RI KROHV LQ FRQVHFXWLYH 
OLQHV 

����� 

t QRPLQDO EDVH VWHHO WKLFNQHVV RI DQ\ HOHPHQW RU VHFWLRQ H[FOXVLYH RI 
FRDWLQJV� or 
WKLFNQHVV RI WKH XQLIRUPO\ FRPSUHVVHG VWLIIHQHG HOHPHQWV� or 
EDVH WKLFNQHVV RI EHDP ZHE� or 
WKLFNQHVV RI D FKDQQHO� RU =�VHFWLRQ� or 
WKLFNQHVV RI WKH FRYHU SODWH RU VKHHW� or 
WKLFNQHVV RI WKH WKLQQHVW FRQQHFWHG SDUW� or 
WKLFNQHVV RI HOHPHQW� or 
WKLFNQHVV RI WKLQQHVW RXWVLGH VKHHW� or 
WKLFNQHVV RI WKH FRQQHFWHG SDUW� or 
WKLFNQHVV RI WKH KROHG PDWHULDO� or 
WKLFNQHVV RI WKH SDUW LQ ZKLFK WKH HQG GLVWDQFH LV PHDVXUHG� or 
WKLFNQHVV RI FRSHG ZHE 

������� �������� �������� 
������ �������� ������ ������ 
�������� �������� ������ 
������ ������ �������� 
�������� �������� ����� 

tF WRWDO FRPELQHG EDVH VWHHO WKLFNQHVV �H[FOXVLYH RI FRDWLQJV� RI VKHHWV 
LQYROYHG LQ VKHDU WUDQVIHU 

������� 

tI WKLFNQHVV RI WKH IODQJH ������� 
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tS SODWH WKLFNQHVV ����� 

tV WKLFNQHVV RI WKH VWLIIHQHU ������� 

tW GHVLJQ WKURDW WKLFNQHVV RI D EXWW ZHOG �������� �������� ������� 

tZ WKLFNQHVV RI D ZHE �������� �������� �������� 
����� 

t� WKLFNQHVV RI WKH FRQQHFWLQJ SODWH RI WKH WHQVLOH VWUHQJWK fX�� or 
WKLFNQHVV RI WKH VKHHW LQ FRQWDFW ZLWK WKH VFUHZ KHDG RU ULYHW KHDG 

�������� �������� ������� 

t� WKLFNQHVV RI WKH FRQQHFWLQJ SODWH RI WKH WHQVLOH VWUHQJWK fX�� or 
WKLFNQHVV RI WKH VKHHW QRW LQ FRQWDFW ZLWK WKH VFUHZ KHDG RU ULYHW 
KHDG 

�������� �������� ������� 

VE QRPLQDO EHDULQJ FDSDFLW\ RI WKH FRQQHFWHG SDUW �������� �������� �������� 
������� 

VI QRPLQDO VKHDU FDSDFLW\ RI WKH FRQQHFWHG SDUW DORQJ WZR SDUDOOHO OLQHV 
LQ WKH GLUHFWLRQ RI WKH DSSOLHG IRUFH 

����� 

VIY QRPLQDO VKHDU FDSDFLW\ RI D EROW RU VFUHZ �������� �������� ������� 

VQ QRPLQDO VKHDU FDSDFLW\ RI DQ DUF VHDP ZHOG RU RI D EHDP�HQG 
FRQQHFWLRQ 

�������� ����� 

VVF FRHIILFLHQW RI YDULDWLRQ RI VWUXFWXUDO FKDUDFWHULVWLF ������ 7DEOHV ������$� DQG 
������%� 

VY QRPLQDO VKHDU FDSDFLW\ RI WKH ZHE �������� �������� ������ �����

VZ QRPLQDO VKHDU FDSDFLW\ RI D EXWW� ILOOHW� DUF VSRW� IODUH RU UHVLVWDQFH 
ZHOG� or 
QRPLQDO VKHDU IRUFH WUDQVPLWWHG E\ WKH ZHOG 

�������� �������� �������� 
�������� �������� ����� 


V  GHVLJQ VKHDU IRUFH �������� �������� ����� 


EV  GHVLJQ EHDULQJ IRUFH RQ D VFUHZ RU RQ D ULYHW� or 

GHVLJQ EHDULQJ IRUFH RQ WKH FRQQHFWHG SDUW 
�������� ������� 



IV  GHVLJQ VKHDU IRUFH RI WKH FRQQHFWHG SDUW ����� 


IYV  GHVLJQ VKHDU IRUFH RQ D EROW� VFUHZ RU ULYHW �������� �������� ������� 


QV  GHVLJQ VKHDU IRUFH RQ DQ DUF VHDP ZHOG RU D EHDP�HQG FRQQHFWLRQ �������� ����� 


ZV  GHVLJQ VKHDU IRUFH RQ D EXWW� ILOOHW� DUF VSRW� IODUH RU UHVLVWDQFH ZHOG �������� �������� �������� 

�������� �������� ����� 

w ZLGWK RI WKH VSHFLPHQ )LJXUH )�� $SSHQGL[ ) 

wI IHHG ZLGWK RI WKH FRLOHG RU IODW VKHHW ������� 1RWH � WR )LJXUH (�� 
$SSHQGL[ ( 

x� y SULQFLSDO D[HV RI WKH FURVV�VHFWLRQ 3DUDJUDSKV '������� DQG 
'������ $SSHQGL[ ' 

xR� yR FRRUGLQDWHV RI WKH VKHDU FHQWUH RI WKH FURVV�VHFWLRQ 3DUDJUDSKV '������� DQG 
'������ $SSHQGL[ ' 

ZF HIIHFWLYH VHFWLRQ PRGXOXV FDOFXODWHG DW D VWUHVV fF LQ WKH H[WUHPH 
FRPSUHVVLRQ ILEUH 

������� 

ZH HIIHFWLYH VHFWLRQ PRGXOXV FDOFXODWHG ZLWK WKH H[WUHPH FRPSUHVVLRQ 
RU WHQVLRQ ILEUH DW f\ 

���������� �������� ������� 

ZI IXOO XQUHGXFHG VHFWLRQ PRGXOXV IRU WKH H[WUHPH FRPSUHVVLRQ ILEUH ���������� ������� 

ZIQHW QHW VHFWLRQ PRGXOXV UHIHUUHG WR WKH H[WUHPH ILEUH DW \LHOG ��������� 

ZIW VHFWLRQ PRGXOXV RI WKH IXOO XQUHGXFHG VHFWLRQ IRU WKH H[WUHPH WHQVLRQ 
ILEUH DERXW WKH DSSURSULDWH D[LV 

����� 
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Symbol Description Reference 

D PRGLILFDWLRQ IDFWRU IRU W\SH RI EHDULQJ FRQQHFWLRQ ������� 

DQ[� DQ\ PRPHQW DPSOLILFDWLRQ IDFWRUV ����� 

DV LQYHUVH RI WKH VORSH RI WKH 6�1 FXUYH ����� 

E FRHIILFLHQW ������� 

E[� E\ PRQRV\PPHWU\ VHFWLRQ FRQVWDQW DERXW WKH x� DQG y�D[HV� UHVSHFWLYHO\ 3DUDJUDSKV '������ 
$SSHQGL[ '� DQG (�� 
$SSHQGL[ ( 

EWI WKLFNQHVV FRUUHFWLRQ IDFWRU ����� 

J LPSRUWDQFH IDFWRU ������� 

G FRHIILFLHQW ������� 

T DQJOH EHWZHHQ WKH SODQH RI WKH ZHE DQG WKH SODQH RI WKH EHDULQJ 
VXUIDFH 

������� 

O� O�� O� VOHQGHUQHVV UDWLR �������� �������� ����� 

OE QRQ�GLPHQVLRQDO VOHQGHUQHVV XVHG WR GHWHUPLQH MF IRU PHPEHUV 
VXEMHFW WR ODWHUDO EXFNOLQJ 

��������� 

OF QRQ�GLPHQVLRQDO VOHQGHUQHVV XVHG WR GHWHUPLQH fQ� or 
QRQ�GLPHQVLRQDO VOHQGHUQHVV XVHG WR GHWHUPLQH NFH 

������ ������ ������� 

OG QRQ�GLPHQVLRQDO VOHQGHUQHVV XVHG WR GHWHUPLQH MF IRU PHPEHUV 
VXEMHFW WR GLVWRUWLRQDO EXFNOLQJ� or 
QRQ�GLPHQVLRQDO VOHQGHUQHVV XVHG WR GHWHUPLQH NFG DQG MEG 

�������� ���������� ��������� 

OG�� OG� OLPLWLQJ VOHQGHUQHVV YDOXHV ��������� 

Ol QRQ�GLPHQVLRQDO VOHQGHUQHVV XVHG WR GHWHUPLQH NFl� RU 
QRQ�GLPHQVLRQDO VOHQGHUQHVV XVHG WR GHWHUPLQH MEl 

���������� ��������� 

OY QRQ�GLPHQVLRQDO VOHQGHUQHVV XVHG WR GHWHUPLQH VY �������� ������� 

P VWUXFWXUDO GXFWLOLW\ IDFWRU ��������� 

Q 3RLVVRQ¶V UDWLR   ��� ������� 

I FDSDFLW\ UHGXFWLRQ IDFWRU� 
IUDPH LPSHUIHFWLRQ �RXW�RI�SOXPE� 

�������� �������� �������� 
�������� �������� �������� 
�������� �������� ������ 
������ ������ �������� 
�������� �������� �������� 
�������� �������� �������� 
������ ������ ����� 
3DUDJUDSK %�� $SSHQGL[ % 

IE FDSDFLW\ UHGXFWLRQ IDFWRU IRU EHQGLQJ ������ ������ ����� 

IF FDSDFLW\ UHGXFWLRQ IDFWRU IRU FRPSUHVVLRQ �������� ������ ������ ����� 

IW FDSDFLW\ UHGXFWLRQ IDFWRU IRU WHQVLRQ ����� 

IY FDSDFLW\ UHGXFWLRQ IDFWRU IRU VKHDU �������� ����� 

IZ FDSDFLW\ UHGXFWLRQ IDFWRU IRU EHDULQJ �������� ������� 

U TXDQWLW\ IRU ORDG FDSDFLW\� or 
HIIHFWLYH ZLGWK IDFWRU 

�������� �������� �������� 
����� 

ZL FRHIILFLHQW ������� 

\ VWUHVV UDWLR 
 

� ��f f  �������� �������� ������� 
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1.5   MATERIALS 
1.5.1   Structural steel 

1.5.1.1   Applicable steels 

7KH IROORZLQJ DSSO\ WR VWUXFWXUDO PHPEHUV� 

�D� $6�1=6 ����� $6 ���� �IRU *UDGH *���� OHVV WKDQ ��� PP LQ WKLFNQHVV�  
>VHH ,WHP �E�@� $6�1=6 ����� $6�1=6 ���� DQG $6�1=6 ����� DV DSSURSULDWH� 6WHHO 
PDUNLQJ UHTXLUHPHQWV VKDOO EH IROORZHG DV SHU WKH DSSOLFDEOH 6WDQGDUG� 

�E� 6WHHOV FRQIRUPLQJ WR $6 ����� *UDGH ���� OHVV WKDQ ��� PP LQ WKLFNQHVV PD\ EH XVHG 
SURYLGHG² 

�L� WKH \LHOG VWUHVV �f\� XVHG LQ GHVLJQ LQ 6HFWLRQV �� �� � DQG �� DQG WKH WHQVLOH 
VWUHQJWK �fX� XVHG LQ GHVLJQ LQ 6HFWLRQ � DUH WDNHQ DV ��� RI WKH FRUUHVSRQGLQJ 
VSHFLILHG YDOXHV RU ��� 03D� ZKLFKHYHU LV WKH OHVVHU� DQG IRU VWHHO OHVV WKDQ 
��� PP LQ WKLFNQHVV� WKH \LHOG VWUHVV �f\� XVHG LQ GHVLJQ LQ 6HFWLRQV �� �� � DQG 
�� DQG WKH WHQVLOH VWUHQJWK �fX� XVHG LQ GHVLJQ LQ 6HFWLRQ � DUH WDNHQ DV ��� RI 
WKH FRUUHVSRQGLQJ VSHFLILHG YDOXHV RU ��� 03D� ZKLFKHYHU LV WKH OHVVHU� RU 

�LL� WKH VXLWDELOLW\ RI VXFK VWHHO LV GHPRQVWUDWHG E\ ORDG WHVW LQ DFFRUGDQFH ZLWK 
6HFWLRQ �� 

�F� )RU RWKHU VWHHOV� WKH SURSHUWLHV DQG VXLWDELOLW\ RI ZKLFK DUH LQ DFFRUGDQFH ZLWK 
&ODXVH ������� WKH \LHOG VWUHVV �f\� DQG WHQVLOH VWUHQJWK �fX� XVHG LQ GHVLJQ VKDOO EH 
GHWHUPLQHG LQ DFFRUGDQFH ZLWK 6HFWLRQ � DQG $6 ����� 

1.5.1.2   Strength increase resulting from cold-forming 

6WUHQJWK LQFUHDVH UHVXOWLQJ IURP FROG�IRUPLQJ VKDOO EH SHUPLWWHG E\ VXEVWLWXWLQJ WKH DYHUDJH 
GHVLJQ \LHOG VWUHVV �f\D� RI WKH IXOO VHFWLRQ IRU f\� 6XFK LQFUHDVH VKDOO EH OLPLWHG WR 
&ODXVHV ��� �H[FOXGLQJ &ODXVH ��������� ���� ���� ��� DQG ���� 7KH OLPLWDWLRQV DQG PHWKRGV 
IRU GHWHUPLQLQJ f\D VKDOO EH DV IROORZV� 

�D� )RU D[LDOO\ ORDGHG FRPSUHVVLRQ PHPEHUV DQG IOH[XUDO PHPEHUV ZKRVH SURSRUWLRQV DUH 
VXFK WKDW WKH TXDQWLW\ �U� IRU ORDG FDSDFLW\ LV XQLW\� DV GHWHUPLQHG LQ DFFRUGDQFH ZLWK 
&ODXVH ��� IRU HDFK RI WKH FRPSRQHQW HOHPHQWV RI WKH VHFWLRQV� WKH DYHUDJH GHVLJQ 
\LHOG VWUHVV �f\D� VKDOO EH GHWHUPLQHG RQ WKH EDVLV RI RQH RI WKH IROORZLQJ� 

�L� )XOO VHFWLRQ WHQVLOH WHVWV �VHH 6HFWLRQ ��� 

�LL� 6WXE FROXPQ WHVWV �VHH 6HFWLRQ ��� 

�LLL� 7KH IROORZLQJ FDOFXODWLRQ� 

f\D   Cf\F � �� � C�f\I d fXY � � � ����������

ZKHUH 

f\D   DYHUDJH GHVLJQ \LHOG VWUHVV RI WKH VWHHO LQ WKH IXOO VHFWLRQ RI
FRPSUHVVLRQ PHPEHUV RU IXOO IODQJH VHFWLRQV RI IOH[XUDO PHPEHUV

C   IRU FRPSUHVVLRQ PHPEHUV� UDWLR RI WKH WRWDO EHQG FURVV�VHFWLRQDO 
DUHD WR WKH WRWDO FURVV�VHFWLRQDO DUHD RI WKH IXOO VHFWLRQ� DQG IRU 
IOH[XUDO PHPEHUV� UDWLR RI WKH WRWDO EHQG FURVV�VHFWLRQDO DUHD RI 
WKH FRQWUROOLQJ IODQJH WR WKH IXOO FURVV�VHFWLRQDO DUHD RI WKH 
FRQWUROOLQJ IODQJH 

f\F   WHQVLOH \LHOG VWUHVV RI EHQGV 
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(TXDWLRQ ���������� LV DSSOLFDEOH RQO\ LI fXY�f\Y LV JUHDWHU WKDQ RU 
HTXDO WR ���� rL�t LV OHVV WKDQ RU HTXDO WR � DQG WKH PLQLPXP 
LQFOXGHG DQJOH LV OHVV WKDQ RU HTXDO WR ����� 

  BF   FRQVWDQW 

   
  

�
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    f\Y   WHQVLOH \LHOG VWUHVV RI XQIRUPHG VWHHO 

    rL   LQVLGH EHQG UDGLXV 

  m   FRQVWDQW 

   
  XY

\Y
����� �����f

f
§ ·

�¨ ¸¨ ¸
© ¹

 � � � ����������

    fXY   WHQVLOH VWUHQJWK RI XQIRUPHG VWHHO 

    f\I   \LHOG VWUHVV RI WKH IODW SRUWLRQV �VHH &ODXVH ������� RU 
\LHOG VWUHVV RI XQIRUPHG VWHHO LI WHVWV DUH QRW PDGH 

�E� )RU D[LDOO\ ORDGHG WHQVLRQ PHPEHUV� f\D VKDOO EH GHWHUPLQHG E\ HLWKHU ,WHP �D��L� RU 
,WHP �D��LLL�� 

1.5.1.3   Effect of welding 

7KH HIIHFW RI DQ\ ZHOGLQJ RQ WKH PHFKDQLFDO SURSHUWLHV RI D PHPEHU VKDOO EH GHWHUPLQHG RQ 
WKH EDVLV RI WHVWV RQ VSHFLPHQV RI WKH IXOO VHFWLRQ FRQWDLQLQJ WKH ZHOG ZLWKLQ WKH JDXJH 
OHQJWK� $Q\ QHFHVVDU\ DOORZDQFH IRU VXFK HIIHFW VKDOO EH PDGH LQ WKH VWUXFWXUDO XVH RI WKH 
PHPEHU� 

:HOGHG FRQQHFWLRQV IRU DOO JUDGHV FRQIRUPLQJ ZLWK $6�1=6 ���� DQG JUDGHV *���� *���� 
*���� *���� *��� DQG *��� �t ! ��� PP� VWHHO FRQIRUPLQJ ZLWK $6 ����� GHVLJQHG LQ 
DFFRUGDQFH ZLWK &ODXVH ����� IRU EXWW ZHOGV� &ODXVH ����� IRU ILOOHW ZHOGV DQG &ODXVH ����� 
IRU IODUH ZHOGV GR QRW UHTXLUH IXUWKHU WHVWLQJ SURYLGLQJ WKH fX RI ��� 03D LV XVHG IRU *��� 
VWHHO DQG fX RI ��� 03D LV XVHG IRU *��� VWHHO� 

1.5.1.4   Ductility 

6WHHOV QRW OLVWHG LQ &ODXVH ��������D� DQG XVHG IRU IRUPLQJ VWUXFWXUDO PHPEHUV DQG 
FRQQHFWLRQV VKDOO FRQIRUP WR WKH IROORZLQJ UHTXLUHPHQWV� 

�D� 7KH UDWLR RI WHQVLOH VWUHQJWK WR \LHOG VWUHVV VKDOO EH QRW OHVV WKDQ ����� 

�E� 7KH WRWDO HORQJDWLRQ VKDOO EH QRW OHVV WKDQ ��� IRU D �� PP JDXJH OHQJWK RU �� IRU D 
��� PP JDXJH OHQJWK VWDQGDUG VSHFLPHQ WHVWHG LQ DFFRUGDQFH ZLWK $6 ����� 

�F� ,I WKHVH UHTXLUHPHQWV FDQQRW EH PHW� WKH IROORZLQJ FULWHULD VKDOO EH VDWLVILHG� 

�L� /RFDO HORQJDWLRQ LQ D �� PP JDXJH OHQJWK DFURVV WKH IUDFWXUH VKDOO EH QRW OHVV 
WKDQ ���� 

�LL� 8QLIRUP HORQJDWLRQ RXWVLGH WKH IUDFWXUH VKDOO EH QRW OHVV WKDQ ��� 

1.5.1.5   Acceptance of steels 

7KH PDUNLQJ RI VWHHOV VKDOO EH DV VSHFLILHG LQ WKH DSSURSULDWH 6WDQGDUG LQ &ODXVH ��������D�� 

7KH XQFRDWHG PLQLPXP VWHHO WKLFNQHVV DW DQ\ ORFDWLRQ RI WKH FROG�IRUPHG SURGXFW� DV 
GHOLYHUHG WR WKH MRE VLWH� VKDOO EH QRW OHVV WKDQ ��� RI WKH YDOXH XVHG LQ LWV GHVLJQ� 
+RZHYHU� OHVVHU WKLFNQHVVHV VKDOO EH SHUPLWWHG DW EHQGV �IRUPLQJ FRUQHUV� GXH WR  
FROG�IRUPLQJ HIIHFWV� 
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1.5.1.6   Unidentified steel 

,I XQLGHQWLILHG VWHHO LV XVHG� LW VKDOO EH IUHH IURP VXUIDFH LPSHUIHFWLRQV DQG VKDOO EH XVHG 
RQO\ ZKHUH WKH SDUWLFXODU SK\VLFDO SURSHUWLHV RI WKH VWHHO DQG LWV ZHOGDELOLW\ ZLOO QRW 
DGYHUVHO\ DIIHFW WKH GHVLJQ FDSDFLWLHV DQG VHUYLFHDELOLW\ RI WKH VWUXFWXUH� 8QOHVV D IXOO WHVW LQ 
DFFRUGDQFH ZLWK $6 ���� LV PDGH� WKH \LHOG VWUHVV RI WKH VWHHO XVHG LQ GHVLJQ �f\� VKDOO EH 
��� 03D RU OHVV� DQG WKH WHQVLOH VWUHQJWK XVHG LQ GHVLJQ �fX� VKDOO EH ��� 03D RU OHVV� 

1.5.2   Design stresses 
7KH PLQLPXP \LHOG VWUHVV �f\� DQG WHQVLOH VWUHQJWK �fX� XVHG LQ GHVLJQ VKDOO QRW H[FHHG WKH 
YDOXHV JLYHQ LQ 7DEOH ����� IRU WKH DSSURSULDWH VWHHO JUDGH RU &ODXVH ��������F�� 

127(� 5HJDUGOHVV RI WKH FORVHQHVV RI \LHOG VWUHVV DQG WHQVLOH VWUHQJWK RI VRPH VWHHOV� VWHHO JUDGHV 
JLYHQ LQ 7DEOH ����� DUH VXLWDEOH IRU FROG�IRUPLQJ SURYLGHG WKDW DQ DSSURSULDWH LQVLGH EHQG UDGLXV 
�rL� LV FKRVHQ� 
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TABLE   1.5.2 
MINIMUM STRENGTHS OF STEELS CONFORMING TO 

AS/NZS 1163, AS 1397, AS/NZS 1594, AS/NZS 1595 AND AS/NZS 3678 

Applicable 
Standard Grade Yield stress (fy) 

MPa 
Tensile strength (fu) 

MPa 

$6�1=6 ���� &��� DQG &���/� 
&��� DQG &���/� 
&��� DQG &���/� 

��� 
��� 
��� 

��� 
��� 
��� 

$6 ���� *��� 
*��� 
*��� 

��� 
��� 
��� 

��� 
��� 
��� 

*���
 ��� ��� 

*���� ��� ��� 

*���Á �W t ��� PP� ��� ��� 

*���Á ���� PP ! t t ��� PP� ��� ��� 

*���Á �t � ��� PP� ��� ��� 

$6�1=6 ���� +$� 
+$� 
+$�1 

�VHH 1RWH� 
��� 
��� 

�VHH 1RWH� 
��� 
��� 

+$��� 
+$���� +8��� 
+$����� 

��� 
��� 
��� 

��� 
��� 
��� 

+$���� +8��� 
+$������ +8����� 
+:��� 

��� 
��� 
��� 

��� 
��� 
��� 

+:��� 
+$��� 

��� 
��� 

��� 
��� 

;)��� 
;)��� 
;)��� 

��� 
��� 
��� 

��� 
��� 
��� 

$6�1=6 ���� &$��� 
&$��� 
&:��� 

��� 
��� 
��� 

��� 
��� 
��� 

&$��� 
&$��� 

��� 
��� 

��� 
��� 

$6�1=6 ���� ��� �t d � PP� 
��� �� PP � t d �� PP� 

��� 
��� 

��� 
��� 

 

���� ���/�� �t d � PP� 
���� ���/�� �� PP � t d �� PP� 
���� ���/�� ��� PP � t d �� PP� 
���� ���/�� ��� PP � t d �� PP� 

��� 
��� 
��� 
��� 

��� 
��� 
��� 
��� 

 

���� ���/�� �t d � PP� 
���� ���/�� �� PP � t d �� PP� 
���� ���/�� ��� PP � t d �� PP� 
���� ���/�� ��� PP � t d �� PP� 

��� 
��� 
��� 
��� 

��� 
��� 
��� 
��� 

 

���� ���/�� �t d � PP� 
���� ���/�� �� PP � t d �� PP� 
���� ���/�� ��� PP � t d �� PP� 
���� ���/�� ��� PP � t d �� PP� 

��� 
��� 
��� 
��� 

��� 
��� 
��� 
��� 
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Applicable 
Standard Grade Yield stress (fy) 

MPa 
Tensile strength (fu) 

MPa 

 

���� ���/�� �t d � PP� 
���� ���/�� �� PP � t d �� PP� 
���� ���/�� ��� PP � t d �� PP� 
���� ���/�� ��� PP � t d �� PP� 

��� 
��� 
��� 
��� 

��� 
��� 
��� 
��� 

 

���� ���/�� �t d � PP� 
���� ���/�� �� PP � t d �� PP� 
���� ���/�� ��� PP � t d �� PP� 
���� ���/�� ��� PP � t d �� PP� 

��� 
��� 
��� 
��� 

��� 
��� 
��� 
��� 

 

:5���� :5����/� �t d � PP� 
:5���� :5����/� �� PP � t d �� PP� 
:5���� :5����/� ��� PP � t d �� PP� 
:5���� :5����/� ��� PP � t d �� PP� 

��� 
��� 
��� 
��� 

��� 
��� 
��� 
��� 


 $SSOLHV WR KDUG�UROOHG PDWHULDO RI WKLFNQHVV JUHDWHU WKDQ RU HTXDO WR ��� PP� 
� $SSOLHV WR KDUG�UROOHG PDWHULDO RI WKLFNQHVV JUHDWHU WKDQ ��� PP EXW OHVV WKDQ ��� PP� 
Á $SSOLHV WR KDUG�UROOHG PDWHULDO RI WKLFNQHVV OHVV WKDQ RU HTXDO WR ��� PP� 
127(� )RU GHVLJQ SXUSRVHV� \LHOG DQG WHQVLOH VWUHQJWKV DSSUR[LPDWH WKRVH RI VWUXFWXUDO *UDGH +$���� )RU 
VSHFLILF LQIRUPDWLRQ FRQWDFW WKH VXSSOLHU� 

1.5.3   Fasteners and electrodes 

1.5.3.1   Steel bolts, nuts and washers 

6WHHO EROWV� QXWV DQG ZDVKHUV VKDOO FRQIRUP WR $6 ������� $6 ������� $6 ������� 
$6 ������� $6 ������� $6 ������� $6�1=6 ������ DQG $6 ������ �,62 ������� 
DV DSSURSULDWH� 

+LJK�VWUHQJWK IDVWHQHUV� RWKHU WKDQ WKRVH FRQIRUPLQJ WR $6�1=6 ������� PD\ EH XVHG� 
SURYLGHG WKDW HYLGHQFH RI WKHLU HTXLYDOHQFH WR KLJK�VWUHQJWK EROWV FRQIRUPLQJ WR 
$6�1=6 ������ LV DYDLODEOH� 

1.5.3.2   Welding consumables 

$OO ZHOGLQJ FRQVXPDEOHV VKDOO FRQIRUP WR $6�1=6 ������� $6�1=6 ������ DQG 
$6�1=6 ������� DV DSSURSULDWH� 

1.5.3.3   Screws 

6HOI�GULOOLQJ VFUHZV VKDOO FRQIRUP WR $6 ������ DQG $6 ������� 

1.5.3.4   Blind rivets 

%OLQG ULYHWV VKDOO FRQIRUP WR WKH ,QGXVWULDO )DVWHQHU ,QVWLWXWH GRFXPHQW� ,), ���� 

1.6   DESIGN REQUIREMENTS 
1.6.1   Actions and combination of actions 

$ VWUXFWXUH DQG LWV FRPSRQHQWV VKDOO EH GHVLJQHG IRU WKH DFWLRQV DQG FRPELQDWLRQ RI DFWLRQV 
DV VSHFLILHG LQ $6�1=6 ������ RU 1$6+ 6WDQGDUG²Residential and Low-rise Steel 
Framing, Part 1: Design Criteria� 

1.6.2   Structural analysis and design 
6WUXFWXUDO DQDO\VLV DQG GHVLJQ VKDOO EH LQ DFFRUGDQFH ZLWK $6�1=6 ������� )LUVW DQG VHFRQG 
RUGHU HODVWLF DQDO\VHV DV ZHOO DV DGYDQFHG DQDO\VLV DUH XVHG DV GHILQHG LQ $SSHQGL[ %� ,Q 
WKH DSSOLFDWLRQ RI WKH FRPELQHG FRPSUHVVLRQ DQG EHQGLQJ HTXDWLRQV LQ &ODXVH ������ ILUVW 
RUGHU HODVWLF DQDO\VLV DFFRUGLQJ WR 3DUDJUDSK %�� $SSHQGL[ %� VKDOO EH XVHG� ,Q WKH 
DSSOLFDWLRQ RI WKH FRPELQHG FRPSUHVVLRQ DQG EHQGLQJ HTXDWLRQV LQ &ODXVH ������ VHFRQG 
RUGHU HODVWLF DQDO\VLV DFFRUGLQJ WR 3DUDJUDSK %�� $SSHQGL[ %� VKDOO EH XVHG� 
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$OWHUQDWLYHO\� ILUVW RUGHU HODVWLF DQDO\VLV PD\ EH XVHG ZLWK &ODXVH ����� SURYLGHG WKH 
FRPELQHG FRPSUHVVLRQ DQG EHQGLQJ HTXDWLRQV LQ &ODXVH ����� DUH XVHG� 

127(� $GYDQFHG DQDO\VLV PD\ EH XVHG IRU WKH SUHTXDOLILHG V\VWHPV LQ 3DUDJUDSK %�� $SSHQGL[ % 
LQ OLHX RI WKH PHPEHU GHVLJQ PHWKRGV JLYHQ LQ 6HFWLRQV � DQG �� 

1.6.3   Design capacity 

7KH GHVLJQ FDSDFLW\ �RG� VKDOO EH GHWHUPLQHG E\ DQ\ RQH RI WKH IROORZLQJ� 

�D� 7KH QRPLQDO FDSDFLW\ �RX� LQ DFFRUGDQFH ZLWK 6HFWLRQV � WR � DQG WKH FDSDFLW\ 
UHGXFWLRQ IDFWRU �I� JLYHQ LQ 7DEOH ����� DV DSSURSULDWH� L�H� RG   IRX� 

�E� 7HVWLQJ LQ DFFRUGDQFH ZLWK &ODXVH ���� 

�F� :KHUH WKH FRPSRVLWLRQ RU FRQILJXUDWLRQ RI VXFK FRPSRQHQWV LV VXFK WKDW ,WHP �D� 
RU �E� FDQQRW EH PDGH LQ DFFRUGDQFH ZLWK WKRVH SURYLVLRQV� VWUXFWXUDO SHUIRUPDQFH 
VKDOO EH HVWDEOLVKHG IURP WKH GHVLJQ FDSDFLW\ RU VWLIIQHVV E\ UDWLRQDO HQJLQHHULQJ 
DQDO\VLV EDVHG RQ DSSURSULDWH WKHRU\� UHODWHG WHVWLQJ LI GDWD LV DYDLODEOH DQG 
HQJLQHHULQJ MXGJHPHQW� 6SHFLILFDOO\� WKH GHVLJQ FDSDFLW\ VKDOO EH GHWHUPLQHG IURP WKH 
FDOFXODWHG QRPLQDO FDSDFLW\ E\ DSSO\LQJ WKH IROORZLQJ FDSDFLW\ UHGXFWLRQ IDFWRUV� 

�L� )RU PHPEHUV ��������������������������������������������������������������������������������������� I   ����� 

�LL� )RU FRQQHFWLRQV ����������������������������������������������������������������������������������� I   ����� 

�G� $GYDQFHG DQDO\VLV IRU SUHTXDOLILHG VWUXFWXUHV LQ DFFRUGDQFH ZLWK 3DUDJUDSK %�� 
$SSHQGL[ %� 

1.6.4   Earthquake design 

1.6.4.1   For Australia 

$OO VWUXFWXUHV VKDOO EH GHVLJQHG IRU WKH DFWLRQV DQG FRPELQDWLRQ RI DFWLRQV VSHFLILHG LQ 
$6 ������²����� ,I FROG�IRUPHG VWHHO PHPEHUV DUH XVHG DV WKH SULPDU\ HDUWKTXDNH 
UHVLVWDQFH HOHPHQW� WKHQ WKH VWUXFWXUDO GXFWLOLW\ IDFWRU �P� VKDOO EH DV VSHFLILHG LQ 
&ODXVH ���������� DQG WKH VWUXFWXUDO SHUIRUPDQFH IDFWRU �SS� VKDOO EH DV VSHFLILHG LQ 
&ODXVH ���������� 

127(� ,I KLJKHU YDOXHV RI P DUH WR EH XVHG� UHIHUHQFH VKRXOG EH PDGH WR 1=6 ������ DV LQ 
&ODXVH ���������� 

7KH GHVLJQ DFWLRQ HIIHFWV IRU HDUWKTXDNH ORDGV VKDOO EH REWDLQHG XVLQJ HLWKHU WKH HTXLYDOHQW 
VWDWLF DQDO\VLV RI 6HFWLRQ � RI $6 ������²���� RU WKH G\QDPLF DQDO\VLV RI 6HFWLRQ � RI 
$6 ������²����� 

1.6.4.2   For New Zealand and limited application in Australia 

1.6.4.2.1   General 

$OO VWUXFWXUHV VKDOO EH GHVLJQHG IRU WKH DFWLRQV VSHFLILHG LQ 1=6 ������ DQG FRPELQDWLRQ RI 
DFWLRQV VSHFLILHG LQ $6�1=6 ������� VXEMHFW WR WKH OLPLWDWLRQV VSHFLILHG LQ &ODXVHV ��������� 
WR ���������� 

1.6.4.2.2   Structural ductility factor 

)RU WKH XOWLPDWH OLPLW VWDWH� WKH VWUXFWXUDO GXFWLOLW\ IDFWRU �P� VKDOO EH WDNHQ DV IROORZV� 

�D� )RU VHLVPLF�UHVLVWLQJ V\VWHPV LQYROYLQJ DQ DVVHPEODJH RI HOHPHQWV DFWLQJ DV D VLQJOH 
XQLW� P VKDOO EH OHVV WKDQ RU HTXDO WR ����� 

�E� )RU VHLVPLF�UHVLVWLQJ V\VWHPV XVLQJ VHPL�ULJLG FRQQHFWLRQV� P VKDOO EH OHVV WKDQ RU 
HTXDO WR ����� 

�F� :KHUH D VSHFLDO VWXG\ LV XQGHUWDNHQ �VHH &ODXVH ����������� P PD\ EH LQFUHDVHG� EXW 
VKDOO QRW EH JUHDWHU WKDQ ��� ZKHQ GHIOHFWLRQ�OLPLWHG SHUIRUPDQFH DW VHUYLFHDELOLW\ LV 
UHTXLUHG DQG QRW JUHDWHU WKDQ ��� LQ RWKHU FDVHV� 
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�G� )RU DOO RWKHU HDUWKTXDNH�UHVLVWLQJ V\VWHPV� P   ���� 

)RU WKH VHUYLFHDELOLW\ OLPLW VWDWH� P   ���� 
127(6�  
� $Q H[DPSOH RI DQ DVVHPEODJH RI HOHPHQWV LV D EUDFHG ZDOO SDQHO� ZKHUH WKH ZKROH SDQHO DQG 

LWV DWWDFKPHQWV DW WKH WRS DQG EDVH FRQWULEXWH WR WKH HDUWKTXDNH UHVLVWDQFH� 
� (DUWKTXDNH UHVLVWLQJ V\VWHPV XVLQJ VHPL�ULJLG FRQQHFWLRQV FRYHU IUDPHV ZLWK FRQQHFWLRQV WKDW 

DUH IOH[XUDOO\ ZHDNHU WKDQ WKH PHPEHUV IUDPLQJ LQWR WKH FRQQHFWLRQ� 

1.6.4.2.3   Special studies 

:KHUH LW LV GHPRQVWUDWHG E\ VSHFLDO VWXG\ WKDW P IRU D SDUWLFXODU VWUXFWXUDO V\VWHP LV JUHDWHU 
WKDQ ����� WKHQ² 

�D� P VKDOO EH EDVHG VSHFLILFDOO\ IURP WKH VSHFLDO VWXG\ LQFOXGLQJ² 

�L� VWUXFWXUDO IRUP DQG FRQILJXUDWLRQ XQGHU FRQVLGHUDWLRQ� 

�LL� GXFWLOLW\ RI WKH PDWHULDO� 

�LLL� ORFDWLRQ RI \LHOGLQJ UHJLRQV RI WKH VWUXFWXUH� 

�LY� VWUXFWXUDO GDPSLQJ FKDUDFWHULVWLFV LQYROYHG LQ WKH VWUXFWXUDO V\VWHP� DQG 

�Y� QHHG WR SURYLGH WKH VWUXFWXUH ZLWK D VPDOO PDUJLQ DJDLQVW FROODSVH XQGHU WKH 
PD[LPXP FRQVLGHUHG HYHQW LQ DFFRUGDQFH ZLWK 1=6 ������� 

�E� ZKHUH P JUHDWHU WKDQ ���� LV DSSOLFDEOH WR D GHVLJQ� WKHQ FDSDFLW\ GHVLJQ VKDOO EH XVHG 
LQ RUGHU WR SURWHFW HOHPHQWV RI WKH HDUWKTXDNH UHVLVWLQJ V\VWHP IURP LQHODVWLF GHPDQGV 
EH\RQG WKHLU FDSDELOLW\ WR GHSHQGDEO\ UHVLVW VXFK GHPDQGV� DQG 

�F� IRU EXLOGLQJV FRQWDLQLQJ RQH RU PRUH VXVSHQGHG IORRUV� FDSDFLW\ GHVLJQ SULQFLSOHV 
VKDOO EH XVHG WR VXSSUHVV LQHODVWLF GHPDQG LQ LQGLYLGXDO FROXPQ PHPEHUV� 

1.6.4.2.4   Structural performance factor 

:KHQ FRQVLGHULQJ ODWHUDO VWDELOLW\ RI D ZKROH VWUXFWXUH� WKH VWUXFWXUDO SHUIRUPDQFH IDFWRU 
�SS� VKDOO EH WDNHQ DV ���� 

)RU WKH XOWLPDWH OLPLW VWDWH� SS VKDOO EH WDNHQ DV IROORZV� 

�D� :KHUH P LV OHVV WKDQ RU HTXDO WR ���� EXW QRW OHVV WKDQ ���² 

SS   ��� � ���P � � � ���������

�E� :KHUH P LV JUHDWHU WKDQ ���� WKHQ SS   ����� 

)RU WKH VHUYLFHDELOLW\ OLPLW VWDWH� SS   ����� 

1.6.5   Durability 

1.6.5.1   General 

$ VWUXFWXUH VKDOO EH GHVLJQHG WR SHUIRUP LWV UHTXLUHG IXQFWLRQV GXULQJ LWV H[SHFWHG OLIH� 

:KHUH VWHHOZRUN LQ D VWUXFWXUH LV WR EH H[SRVHG WR D FRUURVLYH HQYLURQPHQW� WKH VWHHOZRUN 
VKDOO EH JLYHQ SURWHFWLRQ DJDLQVW FRUURVLRQ� 7KH GHJUHH RI SURWHFWLRQ VKDOO EH GHWHUPLQHG 
DIWHU FRQVLGHUDWLRQ KDV EHHQ JLYHQ WR WKH XVH RI WKH VWUXFWXUH� LWV PDLQWHQDQFH DQG WKH 
FOLPDWLF RU RWKHU ORFDO FRQGLWLRQV� 

1.6.5.2   Corrosion protection 
127(� &RUURVLRQ SURWHFWLRQ VKRXOG FRQIRUP WR $6�1=6 ���� DQG $6�1=6 ����� DV DSSURSULDWH� 
)RU IXUWKHU LQIRUPDWLRQ� VHH $SSHQGL[ &� $GGLWLRQDO LQIRUPDWLRQ LV DYDLODEOH LQ 1$6+ 6WDQGDUG� 
Residential and Low-rise Steel Framing, Part 2: Design Solutions� 
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TABLE   1.6.3 
CAPACITY REDUCTION FACTOR 

Design capacity Reference 
Capacity 

reduction factor
(I) 

�D� 6WLIIHQHUV� �����  

 7UDQVYHUVH VWLIIHQHUV �IF� ������� ���� 

 %HDULQJ VWLIIHQHUV �IZ� ������� ���� 

 6KHDU VWLIIHQHUV �IY� ������� ���� 

�E� 0HPEHUV VXEMHFW WR D[LDO WHQVLRQ �IW� ��� ���� 

�F� 0HPEHUV VXEMHFW WR EHQGLQJ� ���  

  6HFWLRQ PRPHQW FDSDFLW\² �����  

  IRU VHFWLRQV ZLWK VWLIIHQHG RU SDUWLDOO\ VWLIIHQHG 
FRPSUHVVLRQ IODQJHV �IE� 

����� ���� 

  IRU VHFWLRQV ZLWK XQVWLIIHQHG FRPSUHVVLRQ IODQJHV �IE� ����� ���� 

  0HPEHU PRPHQW FDSDFLW\² �����  

  PHPEHUV VXEMHFW WR ODWHUDO EXFNOLQJ �IE� ������� ���� 

  PHPEHUV VXEMHFW WR GLVWRUWLRQDO EXFNOLQJ �IE� ������� ���� 

  EHDPV KDYLQJ RQH IODQJH WKURXJK�IDVWHQHG WR VKHHWLQJ 
�FKDQQHO RU =�VHFWLRQV� �IE� 

������� ���� 

  :HE GHVLJQ²   

  VKHDU �IY� ����� ���� 

  %HDULQJ �IZ�² �����  

  IRU EDFN�WR�EDFN VHFWLRQV 7DEOH ��������$� ����±���� 

  IRU VLQJOH ZHE FKDQQHO�VHFWLRQV DQG &�VHFWLRQV 7DEOH ��������%� ����±���� 

  IRU VLQJOH ZHE =�VHFWLRQV 7DEOH ��������&� ����±���� 

  IRU VLQJOH KDW VHFWLRQV 7DEOH ��������'� ����±���� 

  IRU PXOWLSOH ZHE GHFN VHFWLRQV 7DEOH ��������(� ����±���� 

�G� &RQFHQWULFDOO\ ORDGHG FRPSUHVVLRQ PHPEHUV �IF� ��� ���� 

�H� &RPELQHG D[LDO ORDG DQG EHQGLQJ� ���  

  &RPSUHVVLRQ �IF� ����� ���� 

  %HQGLQJ �IE�² �����  

  XVLQJ &ODXVH �����  ���� RU ���� 

  XVLQJ &ODXVH �������  ���� 

�I� &\OLQGULFDO WXEXODU PHPEHUV� ���  

  %HQGLQJ �IE� ����� ���� 

  &RPSUHVVLRQ �IF� ����� ���� 

�J� :HOGHG FRQQHFWLRQV� ���  

  %XWW ZHOGV² �����  

  WHQVLRQ RU FRPSUHVVLRQ ������� ���� 

  VKHDU ��������D� ���� 

  VKHDU �EDVH PHWDO� ��������E� ���� 
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Design capacity Reference 
Capacity 

reduction factor
(I) 

  )LOOHW ZHOGV² �����  

 ORQJLWXGLQDO ORDGLQJ ������� ���� RU ���� 

 WUDQVYHUVH ORDGLQJ ������� ���� 

 $UF VSRW ZHOGV �SXGGOH ZHOGV�² �����  

 VKHDU �ZHOGV� ��������D� ���� 

 VKHDU �FRQQHFWHG SDUW� ��������E� ���� RU ���� 

 VKHDU �WHDURXW� ������� ���� RU ���� 

 WHQVLRQ ������� ���� 

 $UF VHDP ZHOGV² �����  

 VKHDU �ZHOGV� ��������D� ���� 

 VKHDU �FRQQHFWHG SDUW� ��������E� ���� 

 )ODUH ZHOGV² �����  

 WUDQVYHUVH ORDGLQJ ��������D� ���� 

 ORQJLWXGLQDO ORDGLQJ ��������E� ���� 

 5HVLVWDQFH ZHOGV² �����  

 VSRW ZHOGV ������D� ���� 

�K� %ROWHG FRQQHFWLRQV� ���  

  7HDURXW ����� ���� RU ���� 

  1HW VHFWLRQ WHQVLRQ ����� ���� 

  %HDULQJ ����� ���� 

  %ROWV² �����  

  EROW LQ VKHDU ������� ���� 

  EROW LQ WHQVLRQ ������� ���� 

�L� 6FUHZHG FRQQHFWLRQV� ���  

  6FUHZHG FRQQHFWLRQV LQ VKHDU² �����  

  WHQVLRQ LQ WKH FRQQHFWHG SDUW ������� ���� 

  WLOWLQJ DQG KROH EHDULQJ ������� ��� 

  WHDURXW �OLPLWHG E\ HQG GLVWDQFH� ������� ���� RU ���� 

  6FUHZHG FRQQHFWLRQV LQ WHQVLRQ² �����  

  SXOO�RXW RI FRQQHFWHG SDUWV ������� ��� 

  SXOO�RYHU �SXOO�WKURXJK� RI FRQQHFWHG SDUWV ������� ��� 

�M� 3RZHU�DFWXDWHG IDVWHQHUV� ���  

  3RZHU�DFWXDWHG IDVWHQHUV LQ WHQVLRQ² �����  

  3$) LQ WHQVLRQ ������� ���� 

  3XOO�RXW ������� ���� 

  3XOO�RYHU ������� ���� 

  3RZHU�DFWXDWHG IDVWHQHU LQ VKHDU² �����  

  6KHDU VWUHQJWK ������� ���� 

  %HDULQJ DQG WLOWLQJ VWUHQJWK ������� ���� 
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Design capacity Reference 
Capacity 

reduction factor
(I) 

  3XOO�RXW VWUHQJWK ������� ���� 

�N� %OLQG ULYHWHG FRQQHFWLRQV� ���  

  5LYHWHG FRQQHFWLRQV LQ VKHDU² �����  

  WHQVLRQ LQ WKH FRQQHFWHG SDUW ������� ���� 

  WLOWLQJ DQG KROH EHDULQJ ������� ���� 

  WHDURXW ������� ���� 

�O� 5XSWXUH�   

  6KHDU UXSWXUH ����� ���� 

  %ORFN VKHDU UXSWXUH �EROWHG FRQQHFWLRQV� ����� ���� 
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6 ( & 7 , 2 1  �    ( / ( 0 ( 1 7 6  

2.1   SECTION PROPERTIES 
2.1.1   General 

3URSHUWLHV RI VHFWLRQV� VXFK DV FURVV�VHFWLRQDO DUHD� VHFRQG PRPHQW RI DUHD� VHFWLRQ 
PRGXOXV� UDGLXV RI J\UDWLRQ� DQG FHQWURLG� VKDOO EH GHWHUPLQHG LQ DFFRUGDQFH ZLWK 
FRQYHQWLRQDO PHWKRGV E\ GLYLVLRQ RI WKH VHFWLRQ VKDSH LQWR VLPSOH HOHPHQWV� LQFOXGLQJ 
EHQGV� 

3URSHUWLHV VKDOO EH EDVHG RQ QRPLQDO GLPHQVLRQV DQG QRPLQDO EDVH VWHHO WKLFNQHVV  
�VHH &ODXVH ��������� 

2.1.2   Design procedures 
2.1.2.1   Full section properties 

3URSHUWLHV RI IXOO� XQUHGXFHG VHFWLRQV VKDOO EH EDVHG RQ WKH HQWLUH VLPSOLILHG VKDSH ZLWK WKH 
IODWV DQG EHQGV ORFDWHG DORQJ WKH HOHPHQW PLG�OLQHV XQOHVV WKH PDQXIDFWXULQJ SURFHVV 
ZDUUDQWV FRQVLGHUDWLRQ RI D PRUH DFFXUDWH PHWKRG� 

7R FDOFXODWH WKH VWDELOLW\ RI PHPEHUV� D VLPSOLILHG VKDSH ZKHUH WKH EHQGV DUH HOLPLQDWHG 
DQG WKH VHFWLRQ LV UHSUHVHQWHG E\ VWUDLJKW PLG�OLQHV PD\ EH XVHG ZKHQ FDOFXODWLQJ WKH 
IROORZLQJ SURSHUWLHV� 

�D� 3DUDPHWHUV IRU GLVWRUWLRQDO EXFNOLQJ �VHH $SSHQGL[ '�� 

�E� /RFDWLRQ RI VKHDU FHQWUH �VHH 3DUDJUDSK (� RI $SSHQGL[ (�� 

�F� :DUSLQJ FRQVWDQW �VHH 3DUDJUDSK (� RI $SSHQGL[ (�� 

�G� 0RQRV\PPHWU\ VHFWLRQ FRQVWDQW �VHH 3DUDJUDSK (� RI $SSHQGL[ (�� 

2.1.2.2   Effective section properties 

)RU WKH GHVLJQ RI FROG�IRUPHG PHPEHUV ZLWK VOHQGHU HOHPHQWV E\ WKH HIIHFWLYH ZLGWK 
PHWKRG� WKH DUHD RI WKH VHFWLRQV VKDOO EH UHGXFHG DW VSHFLILHG ORFDWLRQV� 

7KH UHGXFWLRQ RI WKH DUHD LV UHTXLUHG WR² 

�D� FRPSHQVDWH IRU WKH HIIHFWV RI VKHDU ODJ �VHH &ODXVH ��������� DQG 

�E� FRPSHQVDWH IRU ORFDO LQVWDELOLWLHV RI HOHPHQWV LQ FRPSUHVVLRQ �VHH &ODXVHV ��� WR ����� 

2.1.2.3   Location of reduced width 

7KH ORFDWLRQ RI UHGXFHG ZLGWK VKDOO EH GHWHUPLQHG DV IROORZV� 

�D� )RU WKH GHVLJQ RI XQLIRUPO\ FRPSUHVVHG VWLIIHQHG HOHPHQWV� WKH ORFDWLRQ RI WKH ORVW 
SRUWLRQ VKDOO EH WDNHQ DW WKH PLGGOH RI WKH HOHPHQW �VHH )LJXUHV ����� DQG ������E��� 

�E� )RU WKH GHVLJQ RI VWLIIHQHG HOHPHQWV XQGHU D VWUHVV JUDGLHQW RU ZKHUH RQO\ D SDUW RI WKH 
HOHPHQW LV LQ FRPSUHVVLRQ �H�J� WKH ZHEV�� WKH ORFDWLRQ RI WKH ORVW SRUWLRQ VKDOO EH DV 
VKRZQ LQ )LJXUH ������ 

�F� )RU XQVWLIIHQHG HOHPHQWV� XQGHU HLWKHU D VWUHVV JUDGLHQW RU XQLIRUP FRPSUHVVLRQ� WKH 
ORVW SRUWLRQ VKDOO EH WDNHQ DW WKH XQVWLIIHQHG HGJH DV VKRZQ LQ )LJXUH ������ ,I WKH 
XQVWLIIHQHG HOHPHQW LV VXEMHFWHG WR ERWK WHQVLRQ DQG FRPSUHVVLRQ DFURVV LWV ZLGWK� WKH 
ORVW SRUWLRQ PD\ EH WDNHQ DV VSHFLILHG LQ &ODXVH ������ 

�G� )RU WKH GHVLJQ RI HOHPHQWV ZLWK DQ HGJH VWLIIHQHU� WKH ORFDWLRQ RI WKH ORVW SRUWLRQ VKDOO 
EH DV VKRZQ LQ )LJXUH ������ 
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2.1.3   Dimensional limits 
2.1.3.1   Maximum flat-width-to-thickness ratios for use with the effective width method 

7KH PD[LPXP RYHUDOO IODW�ZLGWK�WR�WKLFNQHVV UDWLRV �b�t�� GLVUHJDUGLQJ LQWHUPHGLDWH 
VWLIIHQHUV DQG WDNLQJ t DV WKH QRPLQDO WKLFNQHVV RI WKH HOHPHQW� VKDOO EH DV IROORZV� 

�D� )RU D VWLIIHQHG FRPSUHVVLRQ HOHPHQW KDYLQJ RQH ORQJLWXGLQDO HGJH FRQQHFWHG WR D ZHE 
RU IODQJH HOHPHQW DQG WKH RWKHU VWLIIHQHG E\² 

�L� VLPSOH OLS ����������������������������������������������������������������������������������������������� ��� DQG 

�LL� DQ\ RWKHU NLQG RI VWLIIHQHU ZKHQ² 

�$� IV � ID �������������������������������������������������������������������������������������������� ��� DQG 

�%� IV t ID ��������������������������������������������������������������������������������������������������� ��� 

�E� )RU D VWLIIHQHG FRPSUHVVLRQ HOHPHQW ZLWK ERWK ORQJLWXGLQDO HGJHV 
FRQQHFWHG WR RWKHU VWLIIHQHG HOHPHQWV�������������������������������������������������������������������� ���� 

�F� )RU D XQVWLIIHQHG FRPSUHVVLRQ HOHPHQW ������������������������������������������������������������������ ��� 
127(� 8QVWLIIHQHG FRPSUHVVLRQ HOHPHQWV ZLWK b/t UDWLRV JUHDWHU WKDQ �� DQG VWLIIHQHG 
FRPSUHVVLRQ HOHPHQWV ZLWK b�t UDWLRV JUHDWHU WKDQ ��� DUH OLNHO\ WR GHYHORS QRWLFHDEOH 
GHIRUPDWLRQ DW WKH IXOO GHVLJQ ORDG� ZLWKRXW DIIHFWLQJ WKH DELOLW\ RI WKH PHPEHU WR FDUU\ WKH GHVLJQ 
ORDG� 6WLIIHQHG HOHPHQWV ZLWK b�t UDWLRV JUHDWHU WKDQ ��� FDQ EH XVHG ZLWK DGHTXDWH GHVLJQ 
FDSDFLW\ WR VXVWDLQ WKH GHVLJQ ORDGV� +RZHYHU� VXEVWDQWLDO GHIRUPDWLRQV RI VXFK HOHPHQWV XVXDOO\ 
ZLOO LQYDOLGDWH WKH GHVLJQ HTXDWLRQV RI WKLV 6WDQGDUG� 

2.1.3.2   Flange curling 

:KHUH WKH IODQJH RI D IOH[XUDO PHPEHU LV XQXVXDOO\ ZLGH DQG LW LV GHVLUHG WR OLPLW WKH 
PD[LPXP DPRXQW RI FXUOLQJ RU PRYHPHQW RI WKH IODQJH WRZDUG WKH QHXWUDO D[LV� WKH 
PD[LPXP ZLGWK �b�� RI WKH FRPSUHVVLRQ DQG WHQVLRQ IODQJHV� HLWKHU VWLIIHQHG RU XQVWLIIHQHG 
SURMHFWLQJ EH\RQG WKH ZHE IRU ,�EHDPV DQG VLPLODU VHFWLRQV RU WKH PD[LPXP KDOI GLVWDQFH 
�b�� EHWZHHQ ZHEV IRU ER[� RU 8�W\SH EHDPV� VKDOO EH GHWHUPLQHG IURP WKH IROORZLQJ 
HTXDWLRQ� 

�I I
� 


DY

����� ���t dE cb
df

  � � � �������

ZKHUH 

tI   WKLFNQHVV RI WKH IODQJH 

d   GHSWK RI WKH VHFWLRQ 



DYf    DYHUDJH GHVLJQ VWUHVV LQ WKH IXOO� XQUHGXFHG IODQJH ZLGWK �VHH 1RWH �� 

cI   DPRXQW RI FXUOLQJ �VHH 1RWH �� 
127(6�  
� :KHUH PHPEHUV DUH GHVLJQHG E\ WKH HIIHFWLYH GHVLJQ ZLGWK SURFHGXUH� WKH DYHUDJH VWUHVV 

HTXDOV WKH PD[LPXP VWUHVV PXOWLSOLHG E\ WKH UDWLR RI WKH HIIHFWLYH GHVLJQ ZLGWK WR WKH DFWXDO 
ZLGWK� 

� 7KH DPRXQW RI FXUOLQJ WKDW FDQ EH WROHUDWHG ZLOO YDU\ ZLWK GLIIHUHQW NLQGV RI VHFWLRQV DQG 
VKRXOG EH HVWDEOLVKHG E\ WKH GHVLJQHU� $PRXQW RI FXUOLQJ LQ WKH RUGHU RI �� RI WKH GHSWK RI 
WKH VHFWLRQ LV XVXDOO\ QRW FRQVLGHUHG H[FHVVLYH� 

2.1.3.3   Shear lag effects (usually short spans supporting concentrated loads) 

:KHUH WKH VSDQ RI WKH EHDP �l� LV OHVV WKDQ ��b� DQG WKH EHDP FDUULHV RQH FRQFHQWUDWHG ORDG� 
RU VHYHUDO ORDGV VSDFHG JUHDWHU WKDQ �b�� WKH HIIHFWLYH GHVLJQ ZLGWK RI DQ\ IODQJH� ZKHWKHU 
LQ WHQVLRQ RU FRPSUHVVLRQ� VKDOO EH OLPLWHG WR WKH YDOXHV JLYHQ LQ 7DEOH �������� 
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)RU IODQJHV RI ,�EHDPV DQG VLPLODU VHFWLRQV VWLIIHQHG E\ OLSV DW WKH RXWHU HGJHV� b� VKDOO EH 
WDNHQ DV WKH VXP RI WKH IODQJH SURMHFWLRQ EH\RQG WKH ZHE DQG WKH GHSWK RI WKH OLS� 

TABLE   2.1.3.3 
MAXIMUM RATIO OF EFFECTIVE 

DESIGN WIDTH TO ACTUAL WIDTH 
FOR SHORT WIDE FLANGE BEAMS 

l/b1 Ratio l/b1 Ratio 

�� ���� �� ���� 

�� ���� �� ���� 

�� ���� �� ���� 

�� ���� � ���� 

�� ���� � ���� 
/(*(1'� 
l  IXOO VSDQ IRU VLPSOH EHDPV� or 

GLVWDQFH EHWZHHQ LQIOHFWLRQ SRLQWV IRU FRQWLQXRXV EHDPV� or 
WZLFH WKH OHQJWK RI FDQWLOHYHU EHDPV 

2.1.3.4   Maximum web depth-to-thickness ratio 

7KH PD[LPXP ZHE GHSWK�WR�WKLFNQHVV UDWLR �d��tZ� RI IOH[XUDO PHPEHUV VKDOO QRW H[FHHG WKH 
IROORZLQJ� 

�D� )RU XQUHLQIRUFHG ZHEV²d��tZ ������������������������������������������������������������������������������� ���� 

�E� )RU ZHEV ZLWK WUDQVYHUVH VWLIIHQHUV FRQIRUPLQJ WR &ODXVH �������² 

�L� LI XVLQJ EHDULQJ VWLIIHQHUV RQO\²d��tZ ��������������������������������������������������� ���� DQG 

�LL� LI XVLQJ EHDULQJ VWLIIHQHUV DQG LQWHUPHGLDWH VWLIIHQHUV²d��tZ ���������������������� ���� 

ZKHUH 

d�   GHSWK RI WKH IODW SRUWLRQ RI WKH ZHE PHDVXUHG DORQJ WKH SODQH RI WKH ZHE 

tZ   WKLFNQHVV RI ZHE 

:KHUH D ZHE FRQVLVWV RI WZR RU PRUH VKHHWV� WKH UDWLR d��tZ VKDOO EH FDOFXODWHG IRU HDFK 
VKHHW� 

2.2   EFFECTIVE WIDTHS OF STIFFENED ELEMENTS 
2.2.1   Uniformly compressed stiffened elements 

2.2.1.1   General 

)RU XQLIRUPO\ FRPSUHVVHG VWLIIHQHG HOHPHQWV �VHH )LJXUH ������� WKH HIIHFWLYH ZLGWKV IRU 
VHFWLRQ RU PHPEHU FDSDFLW\ DQG GHIOHFWLRQ FDOFXODWLRQV VKDOO EH GHWHUPLQHG LQ DFFRUGDQFH 
ZLWK &ODXVHV ������� DQG ������� UHVSHFWLYHO\� 

2.2.1.2   Effective width for capacity calculations 

)RU GHWHUPLQLQJ WKH VHFWLRQ RU PHPEHU FDSDFLW\� WKH HIIHFWLYH ZLGWKV �bH� RI XQLIRUPO\ 
FRPSUHVVHG VWLIIHQHG HOHPHQWV VKDOO EH GHWHUPLQHG IURP (TXDWLRQ ���������� RU 
(TXDWLRQ ����������� DV DSSURSULDWH� 

)RU O d ������  bH   b � � � ����������

)RU O ! ������  bH   Ub � � � ����������
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ZKHUH 

b   IODW ZLGWK RI HOHPHQW H[FOXGLQJ UDGLL �VHH LQ )LJXUH ������D�� 

U   HIIHFWLYH ZLGWK IDFWRU 

 
  

�����
���O

O

§ ·�¨ ¸
© ¹ d  � � � ����������

7KH VOHQGHUQHVV UDWLR �O� VKDOO EH GHWHUPLQHG DV IROORZV� 

 


FU

f
f

O   � � � ����������

ZKHUH 

f    GHVLJQ VWUHVV LQ WKH FRPSUHVVLRQ HOHPHQW FDOFXODWHG RQ WKH EDVLV RI WKH

HIIHFWLYH GHVLJQ ZLGWK �VHH )LJXUH ������E�� 

fFU   SODWH HODVWLF EXFNOLQJ VWUHVV 

 
  

� �
��

��� �
k E t

b
S

Q

§ · § ·¨ ¸ ¨ ¸¨ ¸ © ¹�© ¹
 � � � ����������

  k   SODWH EXFNOLQJ FRHIILFLHQW 

     � IRU VWLIIHQHG HOHPHQWV VXSSRUWHG E\ D ZHE RQ HDFK ORQJLWXGLQDO HGJH
�k YDOXHV IRU GLIIHUHQW W\SHV RI HOHPHQWV DUH JLYHQ LQ WKH DSSOLFDEOH
FODXVHV� 

  E   <RXQJ¶V PRGXOXV RI HODVWLFLW\ ���� u ��� 03D� 

  Q   3RLVVRQ¶V UDWLR 

     ��� 

  t   WKLFNQHVV RI WKH XQLIRUPO\ FRPSUHVVHG VWLIIHQHG HOHPHQWV 

$OWHUQDWLYHO\� WKH SODWH EXFNOLQJ FRHIILFLHQW �k� IRU HDFK IODW HOHPHQW PD\ EH GHWHUPLQHG 
IURP D UDWLRQDO HODVWLF EXFNOLQJ DQDO\VLV RI WKH ZKROH VHFWLRQ DV D SODWH DVVHPEODJH 
VXEMHFWHG WR WKH ORQJLWXGLQDO VWUHVV GLVWULEXWLRQ LQ WKH VHFWLRQ SULRU WR EXFNOLQJ� 

(b) Ef fect ive width (be) of e lement and design
stress (f *) on ef fect ive element

(a) Actual e lement

b f *

be/2 be/2

 

)IG85E  2.2.1   STI))ENE' ELE0ENTS WIT+ 8NI)O50 CO0P5ESSION 

)RU GHWHUPLQLQJ WKH QRPLQDO VHFWLRQ RU PHPEHU FDSDFLW\ RI IOH[XUDO PHPEHUV� WKH GHVLJQ 
VWUHVV � �
f  VKDOO EH WDNHQ DV IROORZV� 
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�D� ,I WKH QRPLQDO VHFWLRQ PRPHQW FDSDFLW\ �MV� LV EDVHG RQ LQLWLDWLRQ RI \LHOGLQJ DV 
VSHFLILHG LQ &ODXVH �������� DQG WKH LQLWLDO \LHOGLQJ RI WKH HOHPHQW EHLQJ FRQVLGHUHG LV 
LQ FRPSUHVVLRQ� WKHQ 
f  VKDOO EH HTXDO WR f\� ,I WKH LQLWLDO \LHOGLQJ RI WKH VHFWLRQ LV LQ 
WHQVLRQ� WKHQ 
f  RI WKH HOHPHQW EHLQJ FRQVLGHUHG VKDOO EH GHWHUPLQHG RQ WKH EDVLV RI 
WKH HIIHFWLYH VHFWLRQ DW M\ �PRPHQW FDXVLQJ LQLWLDO \LHOG�� 

�E� ,I WKH QRPLQDO VHFWLRQ PRPHQW FDSDFLW\ �MV� LV EDVHG RQ LQHODVWLF UHVHUYH FDSDFLW\ DV 
VSHFLILHG LQ &ODXVH �������� WKHQ 
f  VKDOO EH WKH VWUHVV RI WKH HOHPHQW EHLQJ 
FRQVLGHUHG DW MV� 7KH HIIHFWLYH VHFWLRQ VKDOO EH XVHG WR GHWHUPLQH MV� 

�F� ,I WKH QRPLQDO PHPEHU PRPHQW FDSDFLW\ �ME� LV EDVHG RQ ODWHUDO EXFNOLQJ DV VSHFLILHG 
LQ &ODXVH ������� RU RQ GLVWRUWLRQDO EXFNOLQJ DV VSHFLILHG LQ &ODXVH �������� WKHQ 
f  
VKDOO EH HTXDO WR fF DV GHVFULEHG LQ &ODXVHV ������� DQG ������� LQ GHWHUPLQLQJ ZF� 

)RU GHWHUPLQLQJ WKH QRPLQDO VHFWLRQ RU PHPEHU FRPSUHVVLRQ FDSDFLW\� 
f  VKDOO EH WDNHQ DV 
IROORZV� 

�L� ,I WKH QRPLQDO VHFWLRQ FDSDFLW\ �NV� RI WKH PHPEHU LQ FRPSUHVVLRQ LV EDVHG RQ 
LQLWLDWLRQ RI \LHOGLQJ DV VSHFLILHG LQ &ODXVH ���� WKHQ 
f  VKDOO EH HTXDO WR f\� 

�LL� ,I WKH QRPLQDO PHPEHU FDSDFLW\ �NF� RI WKH PHPEHU LQ FRPSUHVVLRQ LV EDVHG RQ 
IOH[XUDO� WRUVLRQDO RU IOH[XUDO�WRUVLRQDO EXFNOLQJ DV VSHFLILHG LQ &ODXVH ���� WKHQ 
f  
VKDOO EH HTXDO WR fQ� DV VSHFLILHG LQ &ODXVHV ����� DQG ������ 

2.2.1.3   Effective width for deflection calculations 

)RU GHWHUPLQLQJ WKH GHIOHFWLRQ� WKH HIIHFWLYH ZLGWKV �bHG� VKDOO EH GHWHUPLQHG IURP 
(TXDWLRQ ���������� RU (TXDWLRQ ����������� DV DSSURSULDWH� 

)RU O d ������  bHG   b � � � ����������

)RU O ! ������  bHG   Ub � � � ����������

7KH HIIHFWLYH ZLGWK IDFWRU �U� VKDOO EH GHWHUPLQHG E\ HLWKHU RI WKH IROORZLQJ WZR 
SURFHGXUHV� 

�D� Procedure I   $ ORZ HVWLPDWH RI WKH HIIHFWLYH ZLGWK PD\ EH REWDLQHG IURP 
(TXDWLRQV ���������� DQG ����������� H[FHSW WKDW 


Gf  LV VXEVWLWXWHG IRU 
f  ZKHUH 

Gf  LV 

WKH GHVLJQ FRPSUHVVLYH VWUHVV LQ WKH HOHPHQW EHLQJ FRQVLGHUHG EDVHG RQ WKH HIIHFWLYH 
VHFWLRQ DW WKH ORDG IRU ZKLFK GHIOHFWLRQV DUH GHWHUPLQHG� 

�E� Procedure II   )RU VWLIIHQHG HOHPHQWV VXSSRUWHG E\ D ZHE RQ HDFK ORQJLWXGLQDO HGJH� 
DQ LPSURYHG HVWLPDWH RI WKH HIIHFWLYH ZLGWK FDQ EH REWDLQHG E\ FDOFXODWLQJ U IURP 
(TXDWLRQV ���������� WR ����������� DV DSSURSULDWH� 

)RU O d ������ U   � � � � ����������

)RU ����� � O < OF� 
����������

���OU
O

�
 d  � � � ����������

)RU O t OF� 
\



G

�������� ����
���

f
f O

U
O

� �
 d  
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ZKHUH O VKDOO EH FDOFXODWHG IURP (TXDWLRQ ���������� H[FHSW WKDW 

Gf  LV VXEVWLWXWHG IRU 
f � 
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2.2.2   Uniformly compressed stiffened elements with circular or non-circular holes 
2.2.2.1   General 

)RU XQLIRUPO\ FRPSUHVVHG VWLIIHQHG HOHPHQWV ZLWK FLUFXODU KROHV RU QRQ�FLUFXODU KROHV� WKH 
HIIHFWLYH ZLGWKV IRU VHFWLRQ RU PHPEHU FDSDFLW\ DQG GHIOHFWLRQ FDOFXODWLRQV VKDOO EH 
GHWHUPLQHG LQ DFFRUGDQFH ZLWK &ODXVHV ������� DQG �������� UHVSHFWLYHO\� 

2.2.2.2   Effective width for capacity calculations 

2.2.2.2.1   For circular holes 

)RU GHWHUPLQLQJ WKH VHFWLRQ RU PHPEHU FDSDFLW\� ZKHUH ���� t dK�b t � DQG b�t d ��� DQG WKH 
FHQWUH�WR�FHQWUH VSDFLQJ RI KROHV !���b DQG !�dK� WKH HIIHFWLYH ZLGWK �bH� RI XQLIRUPO\ 
FRPSUHVVHG VWLIIHQHG HOHPHQWV ZLWK FLUFXODU KROHV VKDOO EH GHWHUPLQHG IURP 
(TXDWLRQ ������������ RU (TXDWLRQ ������������� DV DSSURSULDWH� 

)RU O d ������ bH = b � dK � � � ������������

)RU O ! ������ 
� �KK

H K

��������� ����
ddb

b b
b b d

O O
O

§ ·
� � �¨ ¸

© ¹ d �  
� � � ������������

ZKHUH dK LV WKH GLDPHWHU RI KROHV DQG O VKDOO EH FDOFXODWHG LQ DFFRUGDQFH ZLWK 
&ODXVH �������� 

7KH YDOXH RI bH VKDOO QRW H[FHHG �b � dK�� 

2.2.2.2.2   For non-circular holes 

$ XQLIRUPO\ FRPSUHVVHG VWLIIHQHG HOHPHQW ZLWK QRQ�FLUFXODU KROHV VKDOO EH DVVXPHG WR 
FRQVLVW RI WZR XQVWLIIHQHG VWULSV RI IODW ZLGWK� c� DGMDFHQW WR WKH KROHV �DGGLWLRQDO QRWDWLRQ LQ 
WKLV &ODXVH LV LOOXVWUDWHG LQ )LJXUH ������� 7KH HIIHFWLYH ZLGWK bH RI HDFK XQVWLIIHQHG VWULS 
DGMDFHQW WR WKH KROH VKDOO EH GHWHUPLQHG LQ DFFRUGDQFH ZLWK &ODXVH ������� H[FHSW WKDW WKH 
SODWH EXFNOLQJ FRHIILFLHQW� k� VKDOO EH WDNHQ DV ����� DQG b DV c� 7KHVH SURYLVLRQV VKDOO EH 
DSSOLFDEOH ZLWKLQ WKH IROORZLQJ OLPLWV� 

�D� &HQWUH�WR�FHQWUH KROH VSDFLQJ ������������������������������������������������������������������ s t ��� PP� 

�E� &OHDU GLVWDQFH IURP WKH KROH DW WKH HQGV ������������������������������������������������ sHQG t ��� PP� 

�F� 'HSWK RI KROH ������������������������������������������������������������������������������������������� dK d �� PP� 

�G� /HQJWK RI KROH ��������������������������������������������������������������������������������������� LK d ��� PP� 

�H� 5DWLR RI GHSWK RI KROH� dK� WR WKH RXW�WR�RXW ZLGWK� bR ��������������������������������� dK�bR d ���� 

send s

LhLh

dhdh dhdhbobo bb

c be
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2.2.2.3   Effective width for deflection calculations 

)RU GHWHUPLQLQJ WKH GHIOHFWLRQ� WKH HIIHFWLYH ZLGWK �bHG� VKDOO EH HTXDO WR EH GHWHUPLQHG LQ 
DFFRUGDQFH ZLWK 3URFHGXUH , RI &ODXVH ������� H[FHSW WKDW 


Gf  LV VXEVWLWXWHG IRU 
f  ZKHUH 



Gf  LV WKH GHVLJQ FRPSUHVVLYH VWUHVV RI WKH HOHPHQW EHLQJ FRQVLGHUHG� EDVHG RQ WKH HIIHFWLYH 
VHFWLRQ DW WKH ORDG IRU ZKLFK GHIOHFWLRQV DUH GHWHUPLQHG� 

2.2.3   Stiffened elements with stress gradient 

2.2.3.1   General 

)RU VWLIIHQHG HOHPHQWV ZLWK VWUHVV JUDGLHQW �VHH )LJXUH ������� WKH HIIHFWLYH ZLGWKV IRU 
VHFWLRQ RU PHPEHU FDSDFLW\ DQG GHIOHFWLRQ FDOFXODWLRQV VKDOO EH GHWHUPLQHG LQ DFFRUGDQFH 
ZLWK &ODXVHV ������� DQG �������� UHVSHFWLYHO\� 

2.2.3.2   Effective width for capacity calculations 

)RU GHWHUPLQLQJ WKH VHFWLRQ RU PHPEHU FDSDFLW\� WKH HIIHFWLYH ZLGWK �bH�� �VHH )LJXUH ������ 
VKDOO EH GHWHUPLQHG IURP WKH IROORZLQJ� 

H
H� �

bb
\

 
�

 � � � ����������

7KH HIIHFWLYH ZLGWK �bH�� �VHH )LJXUH ������ VKDOO EH GHWHUPLQHG IURP (TXDWLRQ ���������� RU 
(TXDWLRQ ����������� DV DSSURSULDWH� 

H
H�)RU ����� �

�
bb\ d �   � � � ����������

H� H H�)RU ����� � b b b\ ! �  �  � � � ����������

ZKHUH 

bH   HIIHFWLYH ZLGWK GHWHUPLQHG LQ DFFRUGDQFH ZLWK &ODXVH ������� ZLWK 

�f

VXEVWLWXWHG IRU 
f  DQG ZLWK k GHWHUPLQHG DV IROORZV� 

k   � � ��� � \�� � ��� � \� � � � ����������

\    



�



�

f
f

 � � � ����������

 

�f � 


�f    ZHE VWUHVVHV FDOFXODWHG RQ WKH EDVLV RI WKH HIIHFWLYH VHFWLRQ
�VHH )LJXUH ������ 

  

�f  LV FRPSUHVVLRQ ��� DQG 


�f  PD\ EH HLWKHU WHQVLRQ ��� RU FRPSUHVVLRQ ���� ,Q 
FDVH 


�f  DQG 

�f  DUH ERWK FRPSUHVVLRQ� 


�f  VKDOO EH JUHDWHU WKDQ RU HTXDO WR 

�f �

,Q DGGLWLRQ� �bH� � bH�� VKDOO QRW H[FHHG WKH FRPSUHVVLRQ SRUWLRQ RI WKH ZHE FDOFXODWHG RQ 
WKH EDVLV RI HIIHFWLYH VHFWLRQ� 

2.2.3.3   Effective width for deflection calculations 

)RU GHWHUPLQLQJ WKH GHIOHFWLRQ� WKH HIIHFWLYH ZLGWKV �bH�� DQG �bH�� VKDOO EH GHWHUPLQHG LQ 
DFFRUGDQFH ZLWK &ODXVH ������� H[FHSW WKDW 


G�f  DQG 

G�f  DUH VXEVWLWXWHG IRU 


�f  DQG 

�f � 7KH 

FDOFXODWHG VWUHVVHV 

�f  DQG 


�f  �VHH )LJXUH ������ VKDOO EH XVHG WR GHWHUPLQH 

G�f  DQG 


G�f � 
UHVSHFWLYHO\� &DOFXODWLRQV VKDOO EH EDVHG RQ WKH HIIHFWLYH VHFWLRQ IRU WKH ORDG IRU ZKLFK 
GHIOHFWLRQV DUH GHWHUPLQHG� 
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Stress f1*(compression)

Stress f2*(tension)

Stress f1*(compression)

Stress f2*(compression)

(a) Actual e lement

(b) Ef fect ive element and stress on ef fect ive element

b

be1

be2

be1

be2

 

)IG85E  2.2.3   STI))ENE' ELE0ENTS AN' WEBS WIT+ ST5ESS G5A'IENT 

2.2.4   Channel-section webs with holes and with stress gradient 
2.2.4.1   General 

7KH FDOFXODWLRQ RI FDSDFLW\ DQG GHIOHFWLRQ IRU FKDQQHO�VHFWLRQ ZHEV ZLWK KROHV DQG ZLWK 
VWUHVV JUDGLHQW VKDOO EH DSSOLFDEOH ZLWKLQ WKH IROORZLQJ OLPLWV� 

�D� dZK�d� � ��� � � � �������

ZKHUH 

dZK   GHSWK RI WKH ZHE KROH 

d�   GHSWK RI WKH IODW SRUWLRQ RI WKH ZHE PHDVXUHG DORQJ WKH SODQH RI WKH ZHE

�E� d��t d ���� 

�F� +ROHV FHQWUHG DW PLG�GHSWK RI WKH ZHE� 

�G� &OHDU GLVWDQFH EHWZHHQ KROHV LV JUHDWHU WKDQ RU HTXDO WR ��� PP� 

�H� 1RQ�FLUFXODU KROHV FRUQHU UDGLL JUHDWHU WKDQ RU HTXDO WR �t� 

�I� 1RQ�FLUFXODU KROHV ZLWK dZK d �� PP DQG b d ��� PP� ZKHUH b LV WKH OHQJWK RI WKH 
ZHE KROH� 

�J� &LUFXODU KROH GLDPHWHUV OHVV WKDQ RU HTXDO WR ��� PP� 

�K� dZK ! �� PP� 
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2.2.4.2   Capacity calculations 

:KHQ dZK�d� � ����� WKH HIIHFWLYH ZLGWKV �bH�� DQG �bH�� VKDOO EH GHWHUPLQHG LQ DFFRUGDQFH 
ZLWK &ODXVH ������� E\ DVVXPLQJ QR KROH H[LVWV LQ WKH ZHE� 

:KHQ dZK�d� t ����� WKH HIIHFWLYH ZLGWK VKDOO EH GHWHUPLQHG LQ DFFRUGDQFH ZLWK &ODXVH ����� 
DVVXPLQJ WKH FRPSUHVVLRQ SRUWLRQ RI WKH ZHE FRQVLVWV RI DQ XQVWLIIHQHG HOHPHQW DGMDFHQW WR 
WKH KROH ZLWK 


�f f  DV VKRZQ LQ )LJXUH ������ 

2.2.4.3   Deflection calculations 

7KH HIIHFWLYH ZLGWKV VKDOO EH GHWHUPLQHG LQ DFFRUGDQFH ZLWK &ODXVH ����� E\ DVVXPLQJ QR 
KROH H[LVWV LQ WKH ZHE� 

2.2.5   Uniformly compressed elements restrained by intermittent connections 

2.2.5.1   General 

7KH SURYLVLRQV RI WKLV &ODXVH VKDOO DSSO\ WR XQLIRUPO\ FRPSUHVVHG HOHPHQWV RI IOH[XUDO 
PHPEHUV RQO\� 7KH SURYLVLRQV VKDOO EH OLPLWHG WR PXOWLSOH IOXWH EXLOW�XS PHPEHUV KDYLQJ 
HGJH�VWLIIHQHG FRYHU SODWHV� :KHQ WKH VSDFLQJ RI IDVWHQHUV� s� RI D XQLIRUPO\ FRPSUHVVHG 
HOHPHQW UHVWUDLQHG E\ LQWHUPLWWHQW FRQQHFWLRQV LV QRW JUHDWHU WKDQ WKH OLPLWV VSHFLILHG LQ 
&ODXVH ������ WKH HIIHFWLYH ZLGWK VKDOO EH FDOFXODWHG LQ DFFRUGDQFH ZLWK &ODXVH ������ :KHQ 
WKH VSDFLQJ RI IDVWHQHUV LV JUHDWHU WKDQ WKH OLPLWV VSHFLILHG LQ &ODXVH ������ WKH HIIHFWLYH 
ZLGWK VKDOO EH GHWHUPLQHG LQ DFFRUGDQFH ZLWK &ODXVHV ������� DQG ������� EHORZ� 

2.2.5.2   Capacity calculations 

7KH HIIHFWLYH ZLGWK RI WKH XQLIRUPO\ FRPSUHVVHG HOHPHQW UHVWUDLQHG E\ LQWHUPLWWHQW 
FRQQHFWLRQV VKDOO EH GHWHUPLQHG DV IROORZV� 

�D� :KHQ f � fF� WKH HIIHFWLYH ZLGWK RI WKH FRPSUHVVLRQ HOHPHQW EHWZHHQ FRQQHFWLRQ OLQHV 
VKDOO EH FDOFXODWHG LQ DFFRUGDQFH ZLWK &ODXVH �������� 

�E� :KHQ f t fF� WKH HIIHFWLYH ZLGWK RI WKH FRPSUHVVLRQ HOHPHQW EHWZHHQ FRQQHFWLRQ OLQHV 
VKDOO EH FDOFXODWHG LQ DFFRUGDQFH ZLWK &ODXVH �������� H[FHSW WKDW D UHGXFWLRQ IDFWRU U 
VKDOO EH GHWHUPLQHG DV IROORZV� 

U   UWUP 

 �����
O

O

§ ·�¨ ¸
© ¹d  � � � ����������

ZKHUH 

UW   W

W

�����
���

O
O

§ ·
�¨ ¸

© ¹ d  � � � ����������

  F
W

FU

f
f

O   � � � ����������

  fF   FULWLFDO FROXPQ EXFNOLQJ VWUHVV RI FRPSUHVVLRQ HOHPHQW 

     ���� E��s�t�� � � � ����������

    s   FHQWUH WR FHQWUH VSDFLQJ RI FRQQHFWRUV LQ WKH OLQH RI
FRPSUHVVLRQ VWUHVV �VHH )LJXUH ������ 

    t   WKLFNQHVV RI FRYHU SODWH LQ FRPSUHVVLRQ 

  fFU   FULWLFDO EXFNOLQJ VWUHVV GHILQHG E\ (TXDWLRQ ����������� ZKHUH b LV 
WKH WUDQVYHUVH VSDFLQJ RI FRQQHFWRUV 
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UP   \ F� ���
f tf
f df

d  � � � ����������

  d   RYHUDOO GHSWK RI EXLOW XS PHPEHU 

  f   VWUHVV LQ FRPSUHVVLRQ HOHPHQW UHVWUDLQHG E\ LQWHUPLWWHQW
FRQQHFWLRQV ZKHQ WKH FRQWUROOLQJ H[WUHPH ILEUH VWUHVV LV f\ 

7KH SURYLVLRQV RI WKLV 6HFWLRQ VKDOO DSSO\ WR VKDSHV WKDW PHHW WKH IROORZLQJ OLPLWV� 

�L� �� PP d d d ��� PP� 

�LL� ��� PP d t d ��� PP� 

�LLL� �� PP d s d ��� PP� 

�LY� ��� 03D d f\ d ��� 03D� 

�Y� ��� d E�W d ���� 

7KH HIIHFWLYH ZLGWK RI WKH HGJH VWLIIHQHU DQG WKH IODW SRUWLRQ� e� VKDOO EH GHWHUPLQHG LQ 
DFFRUGDQFH ZLWK &ODXVH ����� ZLWK PRGLILFDWLRQV DV IROORZV� 

�$� )RU f � fF 

  b = e � � � ����������

�%� )RU f t fF 

)RU WKH IODW SRUWLRQ� e� WKH HIIHFWLYH ZLGWK� bH� LQ (TXDWLRQV �������� DQG �������� VKDOO EH 
FDOFXODWHG LQ DFFRUGDQFH ZLWK &ODXVH ������� ZLWK² 

��� b WDNHQ DV e� 

��� LI dl�e d ���� k LV GHWHUPLQHG LQ DFFRUGDQFH ZLWK 7DEOH ������ LI dl�e ! ���� k   ����� 
DQG 

��� U FDOFXODWHG XVLQJ (TXDWLRQ ���������� LQ OLHX RI (TXDWLRQ ����������� 

ZKHUH 

b   IODW ZLGWK RI HOHPHQW PHDVXUHG EHWZHHQ ORQJLWXGLQDO FRQQHFWLRQ OLQHV DQG
H[FOXVLYH RI UDGLL DW VWLIIHQHUV 

e   IODW ZLGWK EHWZHHQ WKH ILUVW OLQH RI FRQQHFWRU DQG WKH HGJH VWLIIHQHU�
6HH )LJXUH ����� 

dl   RYHUDOO OHQJWK RI VWLIIHQHU DV GHILQHG LQ &ODXVH ��� 

)RU WKH HGJH VWLIIHQHU� dV DQG ID VKDOO EH GHWHUPLQHG XVLQJ bc  DQG f c  LQ OLHX RI b DQG f 
UHVSHFWLYHO\� 

bc    �e � PLQLPXP RI ����s DQG b� � � � ����������

f c    PD[LPXP RI UPf DQG fF � � � ����������

ZKHUH 

f c    VWUHVV XVHG LQ ����� IRU GHWHUPLQLQJ HIIHFWLYH ZLGWK RI HGJH VWLIIHQHU 

fF   EXFNOLQJ VWUHVV RI FRYHU SODWH GHWHUPLQHG LQ DFFRUGDQFH ZLWK 
(TXDWLRQ ���������� 

bc    HTXLYDOHQW IODW ZLGWK IRU GHWHUPLQLQJ WKH HIIHFWLYH ZLGWK RI WKH HGJH VWLIIHQHU 

b�   WUDQVYHUVH VSDFLQJ EHWZHHQ WKH ILUVW DQG WKH VHFRQG OLQH RI IDVWHQHUV LQ WKH 
FRPSUHVVLRQ HOHPHQW �VHH )LJXUH ������� 
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7KH SURYLVLRQV RI WKLV &ODXVH ������� VKDOO QRW DSSO\ WR VLQJOH IOXWH PHPEHUV KDYLQJ 
FRPSUHVVLRQ SODWHV ZLWK HGJH VWLIIHQHUV� 

s

b1 e
 

)IG85E  2.2.5   'I0ENSION ILL8ST5ATION O) CELL8LA5 'EC. 

2.2.5.3   Deflection calculations 

7KH HIIHFWLYH ZLGWK RI WKH XQLIRUPO\ FRPSUHVVHG HOHPHQW UHVWUDLQHG E\ LQWHUPLWWHQW 
FRQQHFWLRQV XVHG IRU FRPSXWLQJ GHIOHFWLRQ VKDOO EH GHWHUPLQHG LQ DFFRUGDQFH ZLWK 
&ODXVH ������� H[FHSW WKDW² 

�D� fG VKDOO EH VXEVWLWXWHG IRU f� ZKHUH fG LV WKH FRPSXWHG FRPSUHVVLRQ VWUHVV LQ WKH 
HOHPHQW EHLQJ FRQVLGHUHG DW VHUYLFH ORDG� DQG 

�E� WKH PD[LPXP H[WUHPH ILEUH VWUHVV LQ WKH EXLOW�XS PHPEHU VKDOO EH VXEVWLWXWHG IRU f\� 

2.3   EFFECTIVE WIDTHS OF UNSTIFFENED ELEMENTS 
2.3.1   Uniformly compressed unstiffened elements 

2.3.1.1   General 

)RU XQLIRUPO\ FRPSUHVVHG XQVWLIIHQHG HOHPHQWV �VHH )LJXUH ������� WKH HIIHFWLYH ZLGWKV IRU 
VHFWLRQ RU PHPEHU FDSDFLW\ DQG GHIOHFWLRQ FDOFXODWLRQV VKDOO EH GHWHUPLQHG LQ DFFRUGDQFH 
ZLWK &ODXVHV ������� DQG �������� UHVSHFWLYHO\� 

2.3.1.2   Effective width for capacity calculations 

)RU GHWHUPLQLQJ WKH VHFWLRQ RU PHPEHU FDSDFLW\� WKH HIIHFWLYH ZLGWKV �bH� RI XQLIRUPO\ 
FRPSUHVVHG XQVWLIIHQHG HOHPHQWV VKDOO EH GHWHUPLQHG LQ DFFRUGDQFH ZLWK &ODXVH ������� 
ZLWK WKH H[FHSWLRQ WKDW k VKDOO EH WDNHQ DV ���� DQG b VKDOO EH DV VKRZQ LQ )LJXUH ������ 

2.3.1.3   Effective width for deflection calculations 

)RU GHWHUPLQLQJ WKH GHIOHFWLRQ� WKH HIIHFWLYH ZLGWKV �bH� VKDOO EH GHWHUPLQHG LQ DFFRUGDQFH 
ZLWK 3URFHGXUH , RI &ODXVH ������� H[FHSW WKDW 


Gf  LV VXEVWLWXWHG IRU 
f  DQG k   ����� 

(b) Ef fect ive element and stress on
ef fect ive element

(a) Actual e lement

Stress f *

be

b

 

)IG85E  2.3.1   8NSTI))ENE' ELE0ENT WIT+ 8NI)O50 CO0P5ESSION 
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2.3.2   Unstiffened elements and edge stiffeners with stress gradient 
2.3.2.1   General 

)RU XQVWLIIHQHG HOHPHQWV DQG HGJH VWLIIHQHUV ZLWK VWUHVV JUDGLHQW� WKH HIIHFWLYH ZLGWKV IRU 
VHFWLRQ RU PHPEHU FDSDFLW\ DQG GHIOHFWLRQ FDOFXODWLRQV VKDOO EH GHWHUPLQHG LQ DFFRUGDQFH 
ZLWK &ODXVHV ������� DQG �������� UHVSHFWLYHO\� 

2.3.2.2   Effective width for capacity calculations 

)RU GHWHUPLQLQJ WKH VHFWLRQ RU PHPEHU FDSDFLW\� WKH HIIHFWLYH ZLGWKV �bH� PHDVXUHG IURP 
WKH VXSSRUWHG HGJH RI XQVWLIIHQHG FRPSUHVVLRQ HOHPHQWV DQG HGJH VWLIIHQHUV ZLWK VWUHVV 
JUDGLHQW VKDOO EH GHWHUPLQHG LQ DFFRUGDQFH ZLWK &ODXVH �������� ZLWK 
 


�f f  DQG ZLWK k 
DQG U GHWHUPLQHG LQ DFFRUGDQFH ZLWK WKLV &ODXVH� 


 

� ��f f    VWUHVVHV VKRZQ LQ )LJXUHV ������$� DQG ������%� FDOFXODWHG RQ WKH EDVLV RI 

WKH JURVV VHFWLRQ ZKHUH 

�f  LV FRPSUHVVLRQ ��� DQG 


�f  PD\ EH HLWKHU 
WHQVLRQ ��� RU FRPSUHVVLRQ ���� ,Q WKH FDVH ZKHUH 


�f  DQG 

�f  DUH ERWK LQ 

FRPSUHVVLRQ 
 

� �f ft  

\   VWUHVV UDWLR 

   
 

� ��f f  � � � ����������

7KH HIIHFWLYH ZLGWK IDFWRU �U� DQG WKH SODWH EXFNOLQJ FRHIILFLHQW �k� VKDOO EH GHWHUPLQHG DV 
IROORZV� 

�D� )RU XQVWLIIHQHG HOHPHQWV ZLWK VWUHVV JUDGLHQW FDXVLQJ FRPSUHVVLRQ DW ERWK 
ORQJLWXGLQDO HGJHV RI WKH XQVWLIIHQHG HOHPHQW � �
 


� �DQGf f  ERWK LQ FRPSUHVVLRQ� DV 
VKRZQ LQ )LJXUH ������$�� 

U VKDOO EH GHWHUPLQHG XVLQJ (TXDWLRQ ���������� DQG O VKDOO EH GHWHUPLQHG XVLQJ 
(TXDWLRQ ����������� 7KH EXFNOLQJ FRHIILFLHQW �k� LQ (TXDWLRQ ���������� VKDOO EH 
GHWHUPLQHG DV IROORZV� 

�L� :KHUH WKH VWUHVV GHFUHDVHV WRZDUG WKH XQVWLIIHQHG HGJH RI WKH HOHPHQW DV VKRZQ 
LQ )LJXUH ������$��L�� k VKDOO EH FDOFXODWHG DV IROORZV� 

�����
�����

k
\

 
�

 � � � ����������

�LL� :KHUH WKH VWUHVV LQFUHDVHV WRZDUG WKH XQVWLIIHQHG HGJH RI WKH HOHPHQW DV VKRZQ 
LQ )LJXUH ������$��LL�� k VKDOO EH FDOFXODWHG DV IROORZV� 

����� ���� ����k \ \ � �  � � � ����������

�E� )RU XQVWLIIHQHG HOHPHQWV ZLWK VWUHVV JUDGLHQW FDXVLQJ FRPSUHVVLRQ DW RQH ORQJLWXGLQDO 
HGJH DQG WHQVLRQ DW WKH RWKHU ORQJLWXGLQDO HGJH RI WKH XQVWLIIHQHG HOHPHQW� 

�L� )RU 

�f  LQ FRPSUHVVLRQ DW WKH XQVXSSRUWHG HGJH DQG 


�f  LQ WHQVLRQ DV VKRZQ LQ 
)LJXUH ������%��L�� U VKDOO EH FDOFXODWHG DV IROORZV� 

U   � IRU O d ������� � \� 

� �
� ����� �

�
�

\
OU \

O

�
�

 �  IRU O ! ������� � \� � � � ����������

O VKDOO EH GHWHUPLQHG XVLQJ (TXDWLRQ ����������� 

k   ���� � ����\ � ����\� � � � ����������
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�LL� )RU 

�f  LQ FRPSUHVVLRQ DW WKH VXSSRUWHG HGJH DQG 


�f  LQ WHQVLRQ DV VKRZQ LQ 
)LJXUH ������%��LL�� U VKDOO EH FDOFXODWHG DV IROORZV� 

)RU � � � \ � �� U   � IRU O d ����� 

 

� �

�����
� OU \ \

O

§ ·�¨ ¸
© ¹ � �  IRU O ! ����� � � � ����������

 O VKDOO EH GHWHUPLQHG XVLQJ (TXDWLRQ ����������� 

 k   ���� � �\ � ����\� � � � ����������

)RU \ d ��� U   � 

$OWHUQDWLYHO\� WKH SODWH EXFNOLQJ FRHIILFLHQW �k� LQ (TXDWLRQ ���������� PD\ EH GHWHUPLQHG 
XVLQJ (TXDWLRQ ���������� IRU SODLQ FKDQQHOV EHQW LQ WKH SODQH RI V\PPHWU\ ZLWK WKH 
XQVXSSRUWHG HGJH RI WKH XQVWLIIHQHG HOHPHQW LQ FRPSUHVVLRQ DV IROORZV� 

k   �������b��b�� � ����� � � � ����������

ZKHUH 

b�   ZLGWK RI WKH XQVWLIIHQHG HOHPHQW 

b�   ZLGWK RI WKH VWLIIHQHG HOHPHQW 

)RU RWKHU W\SHV RI VHFWLRQV� k LQ (TXDWLRQV ����������� ����������� ���������� DQG ���������� 
IRU WKH XQVWLIIHQHG HOHPHQW DQG k IRU HDFK UHPDLQLQJ IODW HOHPHQW RI WKH VHFWLRQ PD\ EH 
GHWHUPLQHG IURP D UDWLRQDO HODVWLF EXFNOLQJ DQDO\VLV RI WKH ZKROH VHFWLRQ DV D SODWH 
DVVHPEODJH VXEMHFWHG WR WKH ORQJLWXGLQDO VWUHVV GLVWULEXWLRQ LQ WKH VHFWLRQ SULRU WR EXFNOLQJ� 

,Q FDOFXODWLQJ WKH HIIHFWLYH VHFWLRQ PRGXOXV �ZH� LQ &ODXVH ������� RU LQ &ODXVH �������� WKH 
H[WUHPH FRPSUHVVLRQ ILEUH LQ )LJXUHV ������$��LL� DQG ������%��L� LV WDNHQ DV WKH HGJH RI WKH 
HIIHFWLYH VHFWLRQ �FORVHU WR WKH XQVXSSRUWHG HGJH�� 

,Q FDOFXODWLQJ WKH HIIHFWLYH VHFWLRQ PRGXOXV �ZH� LQ &ODXVH �������� WKH H[WUHPH WHQVLRQ ILEUH 
LQ )LJXUH ������%��LL� LV WDNHQ DV WKH HGJH RI WKH HIIHFWLYH VHFWLRQ �FORVHU WR WKH XQVXSSRUWHG 
HGJH�� 

( i i )  Outward fac ing l ip

Neutral axis

(i)  Inward fac ing l ip

Neutral axis

f1* (Compression)

f2* (Compression)

f1* (Compression)

f2* (Compression)

be

be

 

)IG85E  2.3.2(A)   8NSTI))ENE' ELE0ENTS WIT+ ST5ESS G5A'IENT— 
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Neutral axis
be

f2* (Tension)

f1* (Compression)

Neutral axis
be

f1* (Compression)

f2* (Tension)

(i i )  Compression at the suppor ted edge(i) Compression at the unsuppor ted edge  

)IG85E  2.3.2(B)   8NSTI))ENE' ELE0ENTS WIT+ ST5ESS G5A'IENT— 
ONE E'GE IN CO0P5ESSION AN' ONE E'GE IN TENSION 

2.3.2.3   Effective width for deflection calculations 

)RU GHWHUPLQLQJ WKH GHIOHFWLRQ� WKH HIIHFWLYH ZLGWKV �bH� RI XQVWLIIHQHG HOHPHQWV DQG HGJH 
VWLIIHQHUV ZLWK VWUHVV JUDGLHQW VKDOO EH GHWHUPLQHG LQ DFFRUGDQFH ZLWK &ODXVH ������� H[FHSW 
WKDW 


G�f  DQG 

G�f  DUH VXEVWLWXWHG IRU 


�f  DQG 

�f � 7KH FDOFXODWHG VWUHVVHV 


�f  DQG 

�f  

�VHH )LJXUHV ������$� DQG ������%�� VKDOO EH XVHG WR GHWHUPLQH 

G�f  DQG 


G�f  UHVSHFWLYHO\� 
&DOFXODWLRQV VKDOO EH EDVHG RQ WKH HIIHFWLYH VHFWLRQ IRU WKH ORDG IRU ZKLFK GHIOHFWLRQV DUH 
GHWHUPLQHG� 

2.4   EFFECTIVE WIDTHS OF UNIFORMLY COMPRESSED ELEMENTS WITH 
AN EDGE STIFFENER 

2.4.1   General 

)RU XQLIRUPO\ FRPSUHVVHG HOHPHQWV ZLWK DQ HGJH VWLIIHQHU� WKH HIIHFWLYH ZLGWKV IRU VHFWLRQ 
RU PHPEHU FDSDFLW\ DQG GHIOHFWLRQ FDOFXODWLRQV VKDOO EH GHWHUPLQHG LQ DFFRUGDQFH ZLWK 
&ODXVHV ����� DQG ����� UHVSHFWLYHO\� 

2.4.2   Effective width for capacity calculations 
)RU GHWHUPLQLQJ WKH VHFWLRQ RU PHPEHU FDSDFLW\� WKH HIIHFWLYH ZLGWKV �bH� RI XQLIRUPO\ 
FRPSUHVVHG HOHPHQWV ZLWK DQ HGJH VWLIIHQHU VKDOO EH GHWHUPLQHG DV IROORZV� 

�D� �����b S
t
d  

ID   � �QR HGJH VWLIIHQHU LV UHTXLUHG� 

   DGHTXDWH VHFRQG PRPHQW RI DUHD RI WKH VWLIIHQHU� VR WKDW HDFK FRPSRQHQW
HOHPHQW EHKDYHV DV D VWLIIHQHG HOHPHQW 

bH   b � � � ��������

b� = b�   b�� �VHH )LJXUH ������ � � � ��������

dV = dVH �IRU VLPSOH OLS VWLIIHQHU� � � � ��������

AV = AVH �IRU RWKHU VWLIIHQHU VKDSHV� � � � ��������

�E� �����b S
t
!  

H V
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I
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 ¨ ¸
© ¹

 �VHH )LJXUH ������ � � � ��������

b�   bH � b� �VHH )LJXUH ������ � � � ��������
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