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35()$&( 
7KLV 6WDQGDUG ZDV SUHSDUHG E\ WKH 6WDQGDUGV $XVWUDOLD &RPPLWWHH %'����� 0DVRQU\ 
6WUXFWXUHV� WR VXSHUVHGH $6 ����²����� 

7KH REMHFWLYH RI WKLV 6WDQGDUG LV WR SURYLGH PLQLPXP UHTXLUHPHQWV IRU WKH GHVLJQ DQG 
FRQVWUXFWLRQ RI XQUHLQIRUFHG� UHLQIRUFHG DQG SUHVWUHVVHG PDVRQU\� LQFOXGLQJ EXLOW�LQ 
FRPSRQHQWV� 

7KH SULQFLSDO FKDQJHV IURP WKH ���� HGLWLRQ RI WKH 6WDQGDUG LQFOXGH WKH IROORZLQJ� 

�D� ,QFUHDVHG FDSDFLW\ UHGXFWLRQ IDFWRU IRU FRPSUHVVLRQ LQ KROORZ PDVRQU\ ZLWK ZLGH 
VSDFHG UHLQIRUFHPHQW� 

�E� ,QFOXVLRQ RI SURYLVLRQV IRU VWDFN ERQGHG PDVRQU\� 

�F� &RPSUHVVLYH VWUHQJWK RI JURXWHG PDVRQU\� 

�G� &RPSUHVVLRQ GHVLJQ RI UHLQIRUFHG PDVRQU\� 

�H� &RQFHQWUDWHG ORDGV LQ UHLQIRUFHG PDVRQU\� 

�I� 0LQRU FKDQJHV WR HQVXUH FRQVLVWHQF\ ZLWK $6 ����� 

�J� 1HZ $SSHQGL[ , RQ WKH UHODWLRQVKLS EHWZHHQ ,62 ���� FRUURVLYLW\ FDWHJRULHV DQG 
GXUDELOLW\ FODVV� $OVR LQFOXGHV VROXWLRQV IRU ZDOO WLHV� FRQQHFWRUV DQG DFFHVVRULHV� DQG 
OLQWHOV DQG VKHOI DQJOHV� DV SURYLGHG LQ $6�1=6 ������� $6�1=6 ������ DQG 
$6�1=6 ������ UHVSHFWLYHO\� 

�K� &KDQJHV WR 7DEOH ���� WR DOLJQ ZLWK FKDQJHV PDGH WR $6 ������� 

7KH IROORZLQJ DUH H[FOXGHG� 

�L� 7KHUPDO SHUIRUPDQFH� 

�LL� $FRXVWLF LQVXODWLRQ� 

6WDWHPHQWV H[SUHVVHG LQ PDQGDWRU\ WHUPV LQ QRWHV WR WDEOHV DQG ILJXUHV DUH GHHPHG WR EH 
UHTXLUHPHQWV 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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1.1   SCOPE 
7KLV 6WDQGDUG VHWV RXW PLQLPXP UHTXLUHPHQWV IRU WKH GHVLJQ DQG FRQVWUXFWLRQ RI PDVRQU\ RI 
WKH IROORZLQJ W\SHV� 

�D� 8QUHLQIRUFHG� UHLQIRUFHG DQG SUHVWUHVVHG PDVRQU\ XVLQJ PDQXIDFWXUHG XQLWV RI FOD\ RU 
FRQFUHWH ODLG LQ PRUWDU� 

�E� 8QUHLQIRUFHG PDVRQU\ XVLQJ PDQXIDFWXUHG FDOFLXP VLOLFDWH XQLWV ODLG LQ PRUWDU� 

�F� $XWRFODYHG DHUDWHG FRQFUHWH �$$&� PDVRQU\ ODLG LQ WKLQ�EHG PRUWDU�  

�G� 6TXDUH�GUHVVHG QDWXUDO VWRQH ODLG LQ PRUWDU� 

7KLV 6WDQGDUG GRHV QRW SURYLGH IRU WKH IROORZLQJ� 

�L� 'HVLJQ YDOXHV RU PDWHULDO SURSHUWLHV IRU WKH GHVLJQ DQG FRQVWUXFWLRQ RI PDVRQU\ 
LQFRUSRUDWLQJ VTXDUH�GUHVVHG QDWXUDO VWRQH� 7KH ZLGH YDULDWLRQV LQ SURSHUWLHV RI 
QDWXUDO VWRQH UHTXLUH WKDW HDFK FDVH EH FRQVLGHUHG LQGLYLGXDOO\ IRU WKH GHWHUPLQDWLRQ 
RI UHOHYDQW GHVLJQ YDOXHV� 

�LL� 6SHFLILF UHTXLUHPHQWV IRU SUHIDEULFDWHG PDVRQU\ SDQHOV RU PDVRQU\ LQ FRPSRVLWH 
DFWLRQ ZLWK VWHHO RU FRQFUHWH VWUXFWXUDO PHPEHUV� KRZHYHU� WKH SULQFLSOHV RI WKLV 
6WDQGDUG PD\ EH XVHG IRU VXFK W\SHV RI FRQVWUXFWLRQ� 

�LLL� 6SHFLILFDWLRQ IRU GHVLJQ DQG FRQVWUXFWLRQ RI $$& ODLG LQ RWKHU WKDQ WKLQ�EHG PRUWDU� 
KRZHYHU� IRU PDVRQU\ VR FRQVWUXFWHG WKH SULQFLSOHV RI WKLV 6WDQGDUG PD\ EH XVHG� 

127(� 7KLV 6WDQGDUG DVVXPHV WKH VWUXFWXUDO GHVLJQ RI PDVRQU\ LV HQWUXVWHG WR H[SHULHQFHG 
VWUXFWXUDO HQJLQHHUV RU VLPLODU DSSURSULDWHO\ TXDOLILHG SHUVRQV� DQG WKDW WKH H[HFXWLRQ RI VXFK 
ZRUN LV FDUULHG RXW XQGHU WKH GLUHFWLRQ RI DSSURSULDWHO\ TXDOLILHG SHUVRQV ZKR DUH H[SHULHQFHG LQ 
PDVRQU\ FRQVWUXFWLRQ DQG ZKR XQGHUVWDQG WKH VWUXFWXUDO UHTXLUHPHQWV VSHFLILHG KHUHLQ� 

1.2   NORMATIVE REFERENCES 
7KH IROORZLQJ DUH WKH QRUPDWLYH GRFXPHQWV UHIHUHQFHG LQ WKLV 6WDQGDUG� 

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

$6 
���� 6WUXFWXUDO GHVLJQ DFWLRQV 
������ 3DUW �� (DUWKTXDNH DFWLRQV LQ $XVWUDOLD 

���� 0DVRQU\ FHPHQW 

���� 0HWDOOLF PDWHULDOV²7HQVLOH WHVWLQJ DW DPELHQW WHPSHUDWXUH 

���� &KHPLFDO DGPL[WXUHV IRU FRQFUHWH� PRUWDU DQG JURXW 
������ 3DUW �� $GPL[WXUHV IRU FRQFUHWH 

���� 0HWKRGV IRU ILUH WHVWV RQ EXLOGLQJ PDWHULDOV� FRPSRQHQWV DQG VWUXFWXUHV 
������ 3DUW �� )LUH�UHVLVWDQFH WHVWV RI HOHPHQWV RI EXLOGLQJ FRQVWUXFWLRQ 

Full document details: AS 3700-2018

http://avadocuments2026.com/doc/as-3700-2018
http://avadocuments2026.com/doc/as-3700-2018


 � AS 3700:2018 

 

www.standards.org.au  ¤ Standards Australia 

$6 
���� /LPHV DQG OLPHVWRQHV 
������ 3DUW �� /LPHV IRU EXLOGLQJ 

���� &DOLEUDWLRQ DQG FODVVLILFDWLRQ RI IRUFH�PHDVXULQJ V\VWHPV 

���� 0HWKRGV RI VDPSOLQJ DQG WHVWLQJ PRUWDU IRU PDVRQU\ FRQVWUXFWLRQ 

���� $JJUHJDWHV DQG URFN IRU HQJLQHHULQJ SXUSRVHV 
������ 3DUW �� &RQFUHWH DJJUHJDWHV 

���� 5HVLGHQWLDO VODEV DQG IRRWLQJV 

���� 6XSSOHPHQWDU\ FHPHQWLWLRXV PDWHULDOV 
������ 3DUW �� 6ODJ²*URXQG JUDQXODWHG EODVW�IXUQDFH 

���� &RQFUHWH VWUXFWXUHV 

���� *HQHUDO SXUSRVH DQG EOHQGHG FHPHQWV 

���� :LQG ORDGV IRU KRXVLQJ 

���� 6WHHO VWUXFWXUHV 

���� %ULGJH GHVLJQ �DOO SDUWV� 

$6�1=6 
���� 6WUXFWXUDO GHVLJQ DFWLRQV 
������ 3DUW �� *HQHUDO SULQFLSOHV 
������ 3DUW �� 3HUPDQHQW� LPSRVHG DQG RWKHU DFWLRQV 
������ 3DUW �� :LQG DFWLRQV 
������ 3DUW �� 6QRZ DQG LFH DFWLRQV 

���� %XLOW�LQ FRPSRQHQWV IRU PDVRQU\ FRQVWUXFWLRQ 
������ 3DUW �� :DOO WLHV 
������ 3DUW �� &RQQHFWRUV DQG DFFHVVRULHV 
������ 3DUW �� /LQWHOV DQG VKHOI DQJOHV �GXUDELOLW\ UHTXLUHPHQWV� 

���� 'DPS�SURRI FRXUVHV DQG IODVKLQJV 

���� 6XSSOHPHQWDU\ FHPHQWLWLRXV PDWHULDOV 
������ 3DUW � )O\ DVK 
������ 3DUW �� $PRUSKRXV VLOLFD 

���� 0DVRQU\ XQLWV� SDYHUV� IODJV DQG VHJPHQWDO UHWDLQLQJ ZDOO XQLWV 
������ 3DUW �� 0DVRQU\ XQLWV 

���� 0DVRQU\ XQLWV� VHJPHQWDO SDYHUV DQG IODJV²0HWKRGV RI WHVW 
������ 0HWKRG �� 'HWHUPLQLQJ FRPSUHVVLYH VWUHQJWK RI PDVRQU\ XQLWV 
������� 0HWKRG ��� 'HWHUPLQLQJ UHVLVWDQFH WR VDOW DWWDFN 
������� 0HWKRG ��� 'HWHUPLQLQJ FRHIILFLHQWV RI H[SDQVLRQ 
������� 0HWKRG ��� 'HWHUPLQLQJ FRHIILFLHQWV RI FRQWUDFWLRQ 

���� 6WHHO UHLQIRUFLQJ PDWHULDOV 

���� 6WHHO SUHVWUHVVLQJ PDWHULDOV 
������ 3DUW �� *HQHUDO UHTXLUHPHQWV 
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(1 
����� 6WDLQOHVV 6WHHO 
������� 3DUW �� /LVW RI 6WDLQOHVV 6WHHOV 
������� 3DUW �� 7HFKQLFDO GHOLYHU\ FRQGLWLRQV IRU EDUV� URGV� ZLUH� VHFWLRQV DQG 

EULJKW SURGXFWV RI FRUURVLRQ UHVLVWLQJ VWHHOV IRU FRQVWUXFWLRQ 
SXUSRVHV 

����� 3LJPHQWV IRU WKH FRORXULQJ RI EXLOGLQJ PDWHULDOV EDVHG RQ FHPHQW DQG�RU
OLPH� 6SHFLILFDWLRQV DQG PHWKRGV RI WHVW 

%6 
���� 6WDLQOHVV VWHHO EDUV²5HLQIRUFHPHQW RI FRQFUHWH²5HTXLUHPHQWV DQG WHVW 

PHWKRGV 

(& 
��� 'HVLJQ RI 0DVRQU\ 6WUXFWXUHV 

1.3   USE OF ALTERNATIVE MATERIALS OR METHODS 
3URYLGHG WKH UHTXLUHPHQWV RI 6HFWLRQ � DUH PHW� WKLV 6WDQGDUG VKDOO QRW EH LQWHUSUHWHG LQ D 
ZD\ WKDW SUHYHQWV WKH XVH RI DOWHUQDWLYH PDWHULDOV RU PHWKRGV RI GHVLJQ RU FRQVWUXFWLRQ QRW 
VSHFLILFDOO\ UHIHUUHG WR KHUHLQ� 

127(� :KHUH WKH LQWHQGHG XVH LV VXEMHFW WR WKH FRQWURO RI D EXLOGLQJ DXWKRULW\� DSSURYDO IRU WKH 
XVH RI DOWHUQDWLYH PDWHULDOV RU PHWKRGV VKRXOG EH REWDLQHG IURP WKH UHOHYDQW DXWKRULW\� 

1.4   INFORMATION TO BE PROVIDED ON DOCUMENTS 
1.4.1   General 

'RFXPHQWV VKDOO VKRZ WKH IROORZLQJ LQIRUPDWLRQ WR FRQVWUXFW WKH PDVRQU\� 

�D� &DWHJRU\� W\SH DQG ZRUN VL]HV RI WKH PDVRQU\ XQLWV DV GHILQHG LQ &ODXVHV �������� 
DQG ��������� 7KLV VKDOO LQFOXGH WKH IDFH VKHOO ZLGWK IRU XQLWV WKDW DUH WR EH IDFH�VKHOO 
EHGGHG �VHH &ODXVH ����� 

�E� 7KH FKDUDFWHULVWLF XQFRQILQHG FRPSUHVVLYH VWUHQJWK � �XFf c  UHTXLUHG IRU WKH PDVRQU\ 
XQLWV� 

�F� 'HVLJQ WKLFNQHVV RI WKH PRUWDU MRLQWV� LI RWKHU WKDQ �� PP� 

�G� 0RUWDU FODVV RU PL[ SURSRUWLRQV RU� IRU SURSULHWDU\ WKLQ�EHG PRUWDU� WKH UHOHYDQW 
VSHFLILFDWLRQ� 
127(� ,I PRUWDU LV VSHFLILHG E\ FODVV� D UDQJH RI GHHPHG�WR�FRQIRUP PRUWDU PL[HV LV JLYHQ LQ 
7DEOH ����� ,I LW LV GHVLUHG WR XVH D PL[ RWKHU WKDQ WKRVH GHHPHG WR FRQIRUP� WKH VWDQGDUG 
UHTXLUHV WKDW HYLGHQFH RI SHUIRUPDQFH EH SURYLGHG >VHH &ODXVH �������LL�@� ,Q DOO FDVHV� WKH 
GHVLJQHU VKRXOG HQVXUH WKDW WKH UHTXLUHPHQWV IRU PRUWDU DUH DGHTXDWHO\ FRPPXQLFDWHG WR WKH 
EXLOGHU� 

�H� )LQLVK DQG GHSWK RI UDNLQJ �LI DQ\� RI WKH PRUWDU MRLQWV� 

�I� %RQG SDWWHUQ IRU WKH PDVRQU\� 

�J� 6DOW DWWDFN UHVLVWDQFH JUDGH RI WKH PDVRQU\ XQLWV �VHH &ODXVH ����� 

�K� 'XW\ UDWLQJ DQG GXUDELOLW\ FODVV RI ZDOO WLHV �VHH &ODXVH ��� DQG &ODXVH ����� 

�L� 7KH VWUHQJWK DQG VWLIIQHVV RI DFFHVVRULHV �VHH &ODXVH ����� 

�M� 7KH FKDUDFWHULVWLF ODWHUDO PRGXOXV RI UXSWXUH � �XWf c  �VHH &ODXVH ����� 

�N� 7KH FRHIILFLHQW RI H[SDQVLRQ RU FRQWUDFWLRQ RI WKH XQLWV WKDW KDV EHHQ XVHG LQ WKH 
GHVLJQ� 
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�O� 9DOXHV UHTXLUHG IRU DQ\ RWKHU SURSHUWLHV RI WKH PDVRQU\ RU LWV FRPSRQHQWV� ZKHUH 
WKRVH YDOXHV GLIIHU IURP YDOXHV JLYHQ LQ WKLV 6WDQGDUG� 

�P� )RU VSHFLDO PDVRQU\� ZKHUH DSSOLFDEOH� WKH YDOXHV RI WKH FKDUDFWHULVWLF FRPSUHVVLYH 
VWUHQJWK � �Pf c  DQG WKH FKDUDFWHULVWLF IOH[XUDO WHQVLOH VWUHQJWK � �PWf c  XVHG LQ GHVLJQ RI 
WKH PDVRQU\� 

�Q� )RU VSHFLDO PDVRQU\� WKH VLWH FRQWURO WHVWLQJ UHTXLUHPHQWV IRU WKH PDVRQU\ RU LWV 
FRPSRQHQWV� 

�R� )RU UHLQIRUFHG PDVRQU\� WKH JUDGH DQG W\SH RI UHLQIRUFHPHQW� 

�S� )RU SUHVWUHVVHG PDVRQU\� WKH JUDGH DQG W\SH RI WHQGRQV� 

�T� )RU JURXWHG PDVRQU\² 

�L� FHPHQW FRQWHQW� 

�LL� WKH FKDUDFWHULVWLF FRPSUHVVLYH F\OLQGHU VWUHQJWK RI JURXW DW �� GD\V � �Ff c � 

�LLL� PD[LPXP DJJUHJDWH VL]H� DQG 

�LY� ZRUNDELOLW\ RU VLWH PL[ SURSRUWLRQV� 

�U� 3ULQFLSDO GLPHQVLRQV RI WKH PDVRQU\� LQFOXGLQJ WKH SRVLWLRQV RI VXSSRUWV� SLHUV� 
RSHQLQJV� OHQJWK RI UHWXUQV DQG DOO IHDWXUHV DIIHFWLQJ WKH VWUHQJWK DQG VWDELOLW\ RI WKH 
VWUXFWXUH� 

�V� 3RVLWLRQV DQG GHWDLOV �LQFOXGLQJ GLPHQVLRQV� GXUDELOLW\ UDWLQJ� DQG PDWHULDO W\SHV� RI 
WKH IROORZLQJ� 

�L� 6XEIORRU RU FDYLW\ YHQWLODWLRQ� 

�LL� 7HUPLWH EDUULHUV� 

�LLL� 'DPS�SURRI FRXUVHV �'3&V�� 

�LY� )ODVKLQJV� 

�Y� 6OLS PDWHULDOV� 

�YL� &RQWURO MRLQWV� 

�YLL� /LQWHOV� 

�YLLL� 5RRI DQFKRUDJH� 

�L[� %UDFLQJ WR ZDOOV� 

�[� &RQQHFWRUV� 

1.4.2   Provision for demolition 
$ QRWH VKDOO EH LQFOXGHG RQ WKH GRFXPHQWV IRU DQ\ EXLOGLQJ RU VWUXFWXUH WKDW LV LGHQWLILHG DV 
EHLQJ RQH WKDW FDQQRW EH GHPROLVKHG ZLWKRXW GDQJHU RI XQLQWHQGHG FROODSVH� 

127(� )RU LQIRUPDWLRQ RQ GHPROLWLRQ RI VWUXFWXUHV� VHH $6 ����� 

1.5   DEFINITIONS 
)RU WKH SXUSRVH RI WKLV 6WDQGDUG WKH GHILQLWLRQV EHORZ DSSO\� 

1.5.1   Administrative definitions 

1.5.1.1   Approved 

([FHSW DV RWKHUZLVH VWDWHG� DSSURYHG E\ WKH EXLOGLQJ DXWKRULW\� 
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1.5.1.2   Building authority 

%RG\ KDYLQJ VWDWXWRU\ SRZHUV WR FRQWURO WKH GHVLJQ DQG HUHFWLRQ RI EXLOGLQJV RU VWUXFWXUHV 
LQ WKH DUHD LQ ZKLFK WKH EXLOGLQJV RU VWUXFWXUHV DUH WR EH HUHFWHG� 

1.5.1.3   Documents 

'UDZLQJV DQG VSHFLILFDWLRQV WKDW VHW RXW WKH ZRUN WR EH H[HFXWHG� 

1.5.1.4   Supervision 

6LWH FRQWURO RI ZRUN GLUHFWHG WRZDUGV REWDLQLQJ FRPSOLDQFH ZLWK WKH GHVLJQ DQG WKH 
SURYLVLRQV RI WKLV 6WDQGDUG� 

1.5.2   Technical definitions 
1.5.2.1   Areas 

%HGGHG DUHDV� FRPELQHG FURVV�VHFWLRQDO DUHDV� GHVLJQ FURVV�VHFWLRQDO DUHDV DQG JURXW DUHDV� 
127(� 6HH &ODXVHV ������ ������ ����� DQG ����� IRU UHTXLUHPHQWV UHODWLQJ WR WKHVH DUHDV� 

1.5.2.2   Bed face 

7KH IDFH RI WKH PDVRQU\ XQLW WKDW LV LQ GLUHFW FRQWDFW ZLWK EHG MRLQW PRUWDU� 

1.5.2.3   Bed joint 

See MRLQWV� 

1.5.2.4   Bedding 

2QH RI WKH IROORZLQJ� 

�D� Bedding planes   7KRVH SODQHV LQ WKH PDVRQU\ IRUPHG E\ WKH KRUL]RQWDO MRLQWV 
EHWZHHQ WKH EHG IDFHV RI WKH XQLWV� 

�E� Full bedding   %HGGLQJ FRYHULQJ WKH HQWLUH SODQ DUHD RI WKH PDVRQU\ XQLW ZLWK PRUWDU 
GXULQJ OD\LQJ� 

�F� Face-shell bedding   %HGGLQJ FRYHULQJ WKH SODQ DUHD RI WKH IDFH VKHOOV� EXW QRW WKH 
ZHEV� RI KROORZ PDVRQU\ XQLWV ZLWK PRUWDU GXULQJ OD\LQJ� 

1.5.2.5   Bond beam 

+RUL]RQWDO UHLQIRUFHG PDVRQU\ PHPEHU IRUPLQJ SDUW RI WKH PDVRQU\� 

1.5.2.6   Buttress 

$Q HQJDJHG SLHU WKDW SURYLGHV ODWHUDO VXSSRUW� 
127(� 6HH &ODXVH ��������� VHH DOVR &ODXVH �������� IRU GLPHQVLRQV� 

1.5.2.7   Cavity 

,Q PHPEHUV FRQVLVWLQJ RI WZR OHDYHV RI PDVRQU\� WKH VSDFH EHWZHHQ WKH OHDYHV� 

1.5.2.8   Cement 

&HPHQW DV GHILQHG LQ $6 ���� RU $6 ����� 

1.5.2.9   Characteristic lateral modulus of rupture � �XWf c  

7KH FKDUDFWHULVWLF YDOXH RI WKH IOH[XUDO WHQVLOH VWUHQJWK RI WKH PDVRQU\ XQLW REWDLQHG ZKHQ 
VXEMHFWHG WR EHQGLQJ LQ WKH GLUHFWLRQ QRUPDO WR WKH SODQH RI WKH ZDOO�  

127(� 6HH $6 ������� IRU PRUH LQIRUPDWLRQ RQ WKH ODWHUDO PRGXOXV RI UXSWXUH� 
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1.5.2.10   Characteristic value 

2QH RI WKH IROORZLQJ� 

�D� For strength properties� WKH YDOXH RI WKH PDWHULDO SURSHUW\ WKDW LV H[FHHGHG E\ ��� RI 
WKH PDWHULDO� 

�E� For coefficients of expansion and contraction� WKH YDOXH WKDW LV H[FHHGHG E\ �� RI WKH 
PDWHULDO� 

1.5.2.11   Coefficients of expansion and contraction 

7KH FRHIILFLHQWV RI H[SDQVLRQ DQG FRQWUDFWLRQ RI PDVRQU\ XQLWV DV GHWHUPLQHG LQ DFFRUGDQFH 
ZLWK $6�1=6 ������� DQG $6�1=6 �������� 

1.5.2.12   Column 

See SLHU� 

1.5.2.13   Compressive strength 

2QH RI WKH IROORZLQJ� 

�D� For masonry units� WKH FKDUDFWHULVWLF XQFRQILQHG FRPSUHVVLYH VWUHQJWK RI PDVRQU\ 
XQLWV � �XFf c  ZKHQ WHVWHG LQ DFFRUGDQFH ZLWK $6�1=6 ������� 

�E� For masonry� WKH FKDUDFWHULVWLF XQFRQILQHG FRPSUHVVLYH VWUHQJWK RI PDVRQU\ � �Pf c  
GHWHUPLQHG LQ DFFRUGDQFH ZLWK &ODXVH ������ 

1.5.2.14   Concrete 

$ PL[WXUH RI SRUWODQG FHPHQW� DJJUHJDWH DQG ZDWHU� ZLWK RU ZLWKRXW WKH DGGLWLRQ RI IO\ DVK� 
JURXQG JUDQXODWHG EODVW�IXUQDFH VODJ� VLOLFD IXPH DQG�RU FKHPLFDO DGPL[WXUHV� 

1.5.2.15   Connectors 

0DVRQU\ FRQQHFWRUV RI WKH IROORZLQJ FDWHJRULHV� 

�D� Collar joint tie   $ WLH FRQQHFWLQJ WZR PDVRQU\ OHDYHV WKURXJK D FROODU MRLQW� 

�E� Control joint tie   $ WLH FRQQHFWLQJ D OHDI RI PDVRQU\ DFURVV D FRQWURO MRLQW IRU WKH 
SXUSRVH RI PDLQWDLQLQJ DOLJQPHQW� 

�F� Head and column ties   7LHV FRQQHFWLQJ PDVRQU\ WR D VWUXFWXUDO VXSSRUW� 

1.5.2.16   Control joint 

See &ODXVH ��������� 

1.5.2.17   Core 

7KH YRLG ZLWKLQ WKH FURVV�VHFWLRQ RI D FRUHG� KROORZ RU KRUL]RQWDOO\ FRUHG PDVRQU\ XQLW� 

1.5.2.18   Dimensions of buttresses and piers 

2QH RI WKH IROORZLQJ� 

�D� Width and thicknesses of an isolated pier   7KH ODUJHU DQG VPDOOHU KRUL]RQWDO 
GLPHQVLRQV� UHVSHFWLYHO\� 

�E� Width of a buttress or engaged pier   +RUL]RQWDO GLPHQVLRQ SDUDOOHO WR WKH ZDOO WR 
ZKLFK LW LV ERQGHG� 

�F� Thickness of a buttress or engaged pier   +RUL]RQWDO GLPHQVLRQ DW ULJKW DQJOHV WR WKH 
ZDOO WR ZKLFK LW LV ERQGHG� LQFOXGLQJ WKH ZDOO WKLFNQHVV� 
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1.5.2.19   Efflorescence 

6DOWV OHIW RQ WKH VXUIDFH RI XQLWV DIWHU WKH HYDSRUDWLRQ RI ZDWHU� 7KH VXUIDFH GHSRVLWV FDQ 
WDNH WKH IRUP RI HLWKHU ORRVH FU\VWDOOLQH VDOWV RU DPRUSKRXV ILOPV RI QRQ�FU\VWDOOLQH VDOWV� 

1.5.2.20   Grout 

+LJKO\ ZRUNDEOH FRQFUHWH SODFHG LQ FRUHV RU FDYLWLHV WR SURGXFH JURXWHG PDVRQU\� 6HH 
&ODXVH ����� 

1.5.2.21   Joint 

2QH RI WKH IROORZLQJ� 

�D� Bed joint   $ MRLQW �W\SLFDOO\ KRUL]RQWDO� IRUPHG E\ WKH PRUWDU RQ ZKLFK WKH PDVRQU\ 
XQLWV DUH ODLG� 

�E� Perpend joint   $ MRLQW �W\SLFDOO\ YHUWLFDO� IRUPHG EHWZHHQ DGMDFHQW PDVRQU\ XQLWV 
ODLG LQ WKH VDPH FRXUVH� 

�F� Collar joint   $ YHUWLFDO MRLQW ILOOHG ZLWK PRUWDU EHWZHHQ WZR OHDYHV RI PDVRQU\� 

�G� Control joint   $ MRLQW RU JDS FRQVWUXFWHG LQ PDVRQU\ WR FRQWURO DQG DEVRUE 
PRYHPHQWV LQ WKDW PDVRQU\� &RQWURO MRLQWV LQFOXGH WKH IROORZLQJ� 

�L� &RQWUDFWLRQ MRLQW �RU RSHQLQJ FRQWURO MRLQW�� ZKLFK RSHQV DV WKH PDVRQU\ 
FRQWUDFWV RU VKULQNV� 

�LL� ([SDQVLRQ MRLQW �RU FORVLQJ FRQWURO MRLQW�� ZKLFK FORVHV DV WKH PDVRQU\ H[SDQGV� 

�LLL� $UWLFXODWLRQ MRLQW� ZKLFK RSHQV RU FORVHV WR DOORZ VWUXFWXUDO PRYHPHQWV� 

1.5.2.22   Lateral support 

7KH VXSSRUW �LQFOXGLQJ D IRRWLQJ� EXWWUHVV� FURVV�ZDOO� EHDP� IORRU� RU EUDFHG URRI VWUXFWXUH� 
WKDW HIIHFWLYHO\ UHVWUDLQV D ZDOO RU LVRODWHG SLHU LQ WKH GLUHFWLRQ RI LWV WKLFNQHVV� H[FHSW WKDW 
DQ LVRODWHG SLHU PD\ DOVR KDYH ODWHUDO VXSSRUW LQ WKH GLUHFWLRQ RI LWV ZLGWK� 

127(� $ ODWHUDO VXSSRUW LV UHTXLUHG WR VDWLVI\ &ODXVH ���� 

1.5.2.23   Masonry 

$VVHPEODJH RI PDVRQU\ XQLWV SURSHUO\ ERQGHG ZLWK PRUWDU� 7KH WHUP LQFOXGHV WKH 
IROORZLQJ� 

�D� Plain masonry   0DVRQU\ WKDW LV QRW JURXWHG� UHLQIRUFHG RU SUHVWUHVVHG� 

�E� Grouted masonry   0DVRQU\ LQ ZKLFK VRPH RU DOO RI WKH FDYLWLHV LQ WKH PDVRQU\� RU 
FRUHV LQ KROORZ XQLWV� DUH ILOOHG ZLWK JURXW� 

�F� Unreinforced masonry   0DVRQU\ WKDW LV QRW UHLQIRUFHG� 

�G� Reinforced masonry   0DVRQU\ LQ ZKLFK VRPH RU DOO RI WKH JURXWHG FDYLWLHV RU FRUHV 
DUH UHLQIRUFHG ZLWK VWHHO UHLQIRUFHPHQW WR FRPSO\ ZLWK WKH SURYLVLRQV RI 6HFWLRQ �� 
127(� $FFHVVRULHV� LQFOXGLQJ EHG MRLQW PHVK� WKDW GR QRW FRPSO\ ZLWK WKH UHTXLUHPHQWV RI 
6HFWLRQ � DUH QRW UHJDUGHG DV UHLQIRUFHPHQW IRU WKH SXUSRVHV RI WKLV GHILQLWLRQ� 

�H� Prestressed masonry   0DVRQU\ LQ ZKLFK VRPH RU DOO RI WKH FDYLWLHV RU FRUHV DUH 
UHLQIRUFHG ZLWK VWUHVVHG WHQGRQV WR FRPSO\ ZLWK WKH UHTXLUHPHQWV RI 6HFWLRQ �� 

�I� Member of mixed construction   $ PHPEHU FRPSRVHG RI PRUH WKDQ RQH W\SH RI 
PDVRQU\ V\VWHP �H�J� XQUHLQIRUFHG DQG UHLQIRUFHG�� RU PRUH WKDQ RQH W\SH RI PDVRQU\ 
XQLW� VWUHQJWK� GXUDELOLW\ JUDGH RU PRUWDU� 

�J� Stack bonded masonry   0DVRQU\ LQ ZKLFK WKH RYHUODS RI PDVRQU\ XQLWV LQ VXFFHVVLYH 
FRXUVHV LV OHVV WKDQ ó RI WKH XQLW OHQJWK RU �� PP� ZKLFKHYHU LV JUHDWHU� 
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�K� Special masonry   0DVRQU\ ZLWK VSHFLILHG VWUHQJWK YDOXHV KLJKHU WKDQ WKRVH VSHFLILHG 
LQ WKLV 6WDQGDUG� ZKLFK LV WHVWHG GXULQJ LWV FRQVWUXFWLRQ WR YHULI\ WKDW WKH VSHFLILHG 
VWUHQJWK YDOXHV KDYH EHHQ DFKLHYHG �VHH &ODXVH ������ 

7KH PHWKRGV RI WHVWLQJ IRU FRPSUHVVLYH DQG IOH[XUDO VWUHQJWK RI PDVRQU\ DUH JLYHQ LQ 
$SSHQGLFHV & DQG '� 

1.5.2.24   Masonry unit 

$ SUHIRUPHG FRPSRQHQW� LQWHQGHG IRU XVH LQ PDVRQU\ FRQVWUXFWLRQ �VHH )LJXUH ����� 7KH 
WHUP FRYHUV WKH IROORZLQJ� 

�D� &DWHJRULHV� 

�L� Solid unit   $ XQLW ZLWKRXW FRUHV� EXW ZKLFK PD\ FRQWDLQ UHFHVVHV �FRPPRQO\ 
FDOOHG IURJV� QRW JUHDWHU WKDQ ��� RI WKH JURVV YROXPH� LQWHQGHG WR EH ODLG ZLWK 
IXOO EHG MRLQWV� 

�LL� Cored unit   $ XQLW ZLWK FRUHV� LQWHQGHG WR EH ODLG ZLWK LWV FRUHV YHUWLFDO DQG 
ZLWK IXOO EHG MRLQWV� 

�LLL� Hollow unit   $ XQLW ZLWK FRUHV� LQWHQGHG WR EH ODLG ZLWK LWV FRUHV YHUWLFDO DQG 
ZLWK IDFH�VKHOO�EHGGHG MRLQWV� 
127(� +ROORZ XQLWV DUH WHVWHG XVLQJ WKH IDFH�VKHOO DUHD� 

�LY� Horizontally cored unit   $ XQLW ZLWK FRUHV� LQWHQGHG WR EH ODLG ZLWK LWV FRUHV 
KRUL]RQWDO DQG ZLWK IXOO EHG MRLQWV� 

�Y� Special purpose unit   $ XQLW LQWHQGHG IRU D VSHFLDO SXUSRVH WKDW GRHV QRW IDOO 
ZLWKLQ WKH FDWHJRULHV RI ,WHPV �L� WR �LY�� 

�E� 7\SHV� 

�L� Calcium silicate masonry unit   $ XQLW PDQXIDFWXUHG IURP FDOFLXP VLOLFDWH DQG 
LQ DFFRUGDQFH ZLWK $6�1=6 ������� 

�LL� Clay masonry unit   $ XQLW PDQXIDFWXUHG IURP EXUQW FOD\ RU VKDOH DQG LQ 
DFFRUGDQFH ZLWK $6�1=6 ������� 

�LLL� Concrete masonry unit   $ XQLW PDQXIDFWXUHG IURP FRQFUHWH DQG LQ DFFRUGDQFH 
ZLWK $6�1=6 ������� 

�LY� Autoclaved aerated concrete masonry unit (AAC)   $ XQLW PDQXIDFWXUHG IURP 
DXWRFODYHG DHUDWHG FRQFUHWH DQG LQ DFFRUGDQFH ZLWK $6�1=6 ������� 

�Y� Natural stone masonry units   $ XQLW RI VTXDUH�GUHVVHG QDWXUDO VWRQH LQ 
DFFRUGDQFH ZLWK (&���� 

�F� 'LPHQVLRQV� 

�L� Height   7KH KHLJKW EDVHG RQ ZRUN VL]H �VHH h LQ )LJXUH ����� 

�LL� Length   7KH OHQJWK EDVHG RQ ZRUN VL]H �VHH l LQ )LJXUH ����� 

�LLL� Width   7KH ZLGWK EDVHG RQ ZRUN VL]H �VHH w LQ )LJXUH ����� 

�LY� Face shell width   7KH ZLGWK RI WKH IDFH VKHOO EDVHG RQ ZRUN VL]H �VHH s LQ 
)LJXUH ����� 

�Y� Full bed width   7KH RYHUDOO ZLGWK RI WKH XQLW EDVHG RQ ZRUN VL]H �VHH w LQ 
)LJXUH ����� 
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1.5.2.25   Member 

$ ZDOO RU SRUWLRQ WKHUHRI �LQFOXGLQJ D SLHU� EXWWUHVV� ERQG EHDP RU OLQWHO�� RU DQ LVRODWHG 
SLHU� 

1.5.2.26   Mortar 

2QH RI WKH IROORZLQJ� 

�D� $ PL[WXUH RI FHPHQWLWLRXV PDWHULDO� VDQG �ILQH DJJUHJDWH� DQG ZDWHU� ZLWK RU ZLWKRXW 
DGGLWLYHV RU FKHPLFDO DGPL[WXUHV� 

�E� 7KLQ�EHG PRUWDU²D SURSULHWDU\ PDWHULDO VSHFLILFDOO\ PDQXIDFWXUHG WR ERQG PDVRQU\ 
XQLWV ZLWK D GHVLJQ MRLQW WKLFNQHVV RI QRW OHVV WKDQ � PP DQG QRW JUHDWHU WKDQ � PP� 

1.5.2.27   Mortar joints 

2QH RI WKH IROORZLQJ� 

�D� Flush joint   $ MRLQW WKDW LV ILQLVKHG IOXVK ZLWK WKH VXUIDFH RI WKH PDVRQU\ XQLWV� 

�E� Raked joint   $ MRLQW WKDW LV UDNHG RXW WR D VSHFLILHG GHSWK EHKLQG WKH IDFH RI WKH 
PDVRQU\� 

�F� Tooled joint   $ MRLQW� LQFOXGLQJ IOXVK MRLQW DQG UDNHG MRLQW� LQ ZKLFK WKH VXUIDFH LV 
WURZHOOHG RU LURQHG WR D VPRRWK� GHQVH ILQLVK� 

127(� 0RUWDU MRLQWV IRU RWKHU WKDQ $$& DUH FODVVLILHG DFFRUGLQJ WR WKH W\SHV RI ILQLVK JLYHQ WR 
WKHLU H[WHULRU VXUIDFH� 

1.5.2.28   Pier 

2QH RI WKH IROORZLQJ �VHH DOVR &ODXVH �������� IRU GLPHQVLRQV�� 

�D� Engaged pier   3LHU ERQGHG LQWHJUDOO\ ZLWK WKH ZDOO� ZKLFK LW VWLIIHQV ORFDOO\� 
127(� $Q HQJDJHG SLHU KDV LQVXIILFLHQW VWUHQJWK DQG VWLIIQHVV WR SURYLGH ODWHUDO VXSSRUW WR 
WKH ZDOO �VHH &ODXVHV ����� DQG ��������� 

�E� Isolated pier   ,VRODWHG YHUWLFDO HOHPHQW ZKRVH ZLGWK DQG WKLFNQHVV GR QRW H[FHHG 
RQH�ILIWK RI WKH KHLJKW� 
127(� ,I HLWKHU WKH ZLGWK RU WKLFNQHVV H[FHHGV RQH�ILIWK RI WKH KHLJKW� WKH PHPEHU LV D ZDOO� 

1.5.2.29   Prestressing tendon 

$Q\ EDU� ZLUH RU VWUDQG XVHG WR SUHVWUHVV PDVRQU\� 

1.5.2.30   Rotational restraint 

7KH UHVWUDLQW DJDLQVW URWDWLRQ RI D ZDOO HGJH RU LVRODWHG SLHU E\ VXSSRUWV WKDW DOORZ WKH 
WUDQVIHU RI PRPHQW� 

1.5.2.31   Shear wall 

$ ZDOO WKDW FDUULHV LQ�SODQH ODWHUDO IRUFHV DQG WUDQVIHUV WKHP WR RWKHU SDUWV RI WKH VWUXFWXUH� 

1.5.2.32   Structural backing 

2QH RI WKH IROORZLQJ� 

�D� Flexible structural backing   $ VWUXFWXUDO V\VWHP VXSSRUWLQJ D YHQHHU DQG KDYLQJ D 
VWLIIQHVV �E,� OHVV WKDQ RU HTXDO WR ��� WLPHV WKH XQFUDFNHG VWLIIQHVV RI WKH YHQHHU� 

�E� Stiff structural backing   $ VWUXFWXUDO V\VWHP WKDW LV QRW FODVVHG DV D IOH[LEOH VWUXFWXUDO 
EDFNLQJ� 
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1.5.2.33   Surf coast 

$Q DUHD RI VDOWZDWHU ZKHUH EUHDNLQJ ZDYHV DUH D QRUPDO RFFXUUHQFH �VHH &ODXVHV ����� 
DQG ������� 

127(6�  
� µ%UHDNLQJ ZDYHV¶ DSSOLHV WR EHDFKHV ZKHUH VXUI EUHDNV UHJXODUO\ DQG GRHV QRW DSSO\ WR 

ZLQG�GULYHQ ZKLWH FDSV RU FKRSS\ ZDWHU� 
� $V DQ LQGLFDWLRQ RI µQRUPDO RFFXUUHQFH¶ EUHDNLQJ ZDYHV RQ DQ DYHUDJH RI � G ZHHN RU ��� RI 

WKH WLPH ZRXOG VDWLVI\ WKLV GHILQLWLRQ� 

1.5.2.34   Ties 

7LHV RI FDWHJRULHV DQG W\SHV DV IROORZV� 

�D� &DWHJRULHV� 

�L� Veneer tie   $ WLH FRQQHFWLQJ D PDVRQU\ YHQHHU WR D IUDPH RU ZDOO GHVLJQHG WR 
UHVLVW ODWHUDO IRUFHV� 

�LL� Cavity tie   $ WLH FRQQHFWLQJ WZR OHDYHV RI PDVRQU\ WKDW DUH VHSDUDWHG E\ D 
FDYLW\ RI DQ\ ZLGWK� 

�E� 7\SHV� 

�L� Type A tie   $ WLH GHVLJQHG SULPDULO\ IRU ZLQG ORDGLQJ� 

�LL� Type B tie   $ WLH GHVLJQHG SULPDULO\ IRU VHLVPLF GXFWLOLW\� 
127(� 7\SH % WLHV DUH FRPPRQO\ XVHG LQ 1HZ =HDODQG DQG DUH QRW JHQHUDOO\ DYDLODEOH 
LQ $XVWUDOLD� 

1.5.2.35   Wall 

2QH RI WKH IROORZLQJ� 

�D� Cavity wall   $ ZDOO FRQVLVWLQJ RI WZR OHDYHV RI PDVRQU\ VHSDUDWHG E\ D FDYLW\� 

�E� Diaphragm wall   $ ZDOO FRQVLVWLQJ RI DW OHDVW WZR OHDYHV RI PDVRQU\ ZLWK YHUWLFDO 
PDVRQU\ GLDSKUDJPV MRLQLQJ WKH OHDYHV� FRQVWUXFWHG VR DV WR DFKLHYH PRQROLWKLF 
VWUXFWXUDO DFWLRQ� 

�F� Masonry veneer wall   $ ZDOO FRQVLVWLQJ RI D OHDI RI PDVRQU\ WRJHWKHU ZLWK D EDFNLQJ 
V\VWHP WKDW SURYLGHV ODWHUDO VXSSRUW� 

�G� Single leaf wall   $ ZDOO ZKRVH WKLFNQHVV LV HTXDO WR WKH ZLGWK RI WKH PDVRQU\ XQLW 
XVHG LQ WKDW ZDOO� 

�H� Solid wall   $ ZDOO ZKRVH WKLFNQHVV LV JUHDWHU WKDQ WKH ZLGWK RI RQH XQLW DQG LQ ZKLFK 
WKH YHUWLFDO MRLQW EHWZHHQ PDVRQU\ OHDYHV LV ILOOHG VROLGO\ ZLWK PRUWDU DQG ZKLFK LV 
LQWHUVHFWHG ZLWK KHDGHU XQLWV RU ZLUH WLHV WR JLYH PRQROLWKLF VWUXFWXUDO DFWLRQ� 

�I� Wall of geometric section   $ ZDOO� RWKHU WKDQ UHFWDQJXODU VHFWLRQ� WKDW LV FRQVWUXFWHG 
VR DV WR DFKLHYH PRQROLWKLF VWUXFWXUDO DFWLRQ� 

1.5.2.36   Work sizes 

7KH VL]HV RI WKH PDVRQU\ XQLW VSHFLILHG IRU PDQXIDFWXUH DQG IURP ZKLFK GHYLDWLRQV DUH 
PHDVXUHG� 

127(� :RUN VL]HV UHIHU WR WKH SULQFLSDO GLPHQVLRQV RI WKH PDVRQU\ XQLW DQG DUH XVHG IRU WKH 
FDOFXODWLRQ RI DOO VHFWLRQ SURSHUWLHV LQ GHVLJQ DQG WHVWLQJ �VHH )LJXUH ����� 
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1.6   NOTATION 
8QOHVV D FRQWUDU\ LQWHQWLRQ LV H[SUHVVHG² 

�D� WKH QRWDWLRQV XVHG LQ WKLV 6WDQGDUG VKDOO KDYH WKH PHDQLQJV JLYHQ EHORZ ZLWK UHVSHFW 
WR WKH VWUXFWXUH RU PHPEHU RU FRQGLWLRQ WR ZKLFK D FODXVH LV DSSOLHG� 

�E� ZKHUH QRQ�GLPHQVLRQDO UDWLRV DUH LQYROYHG� ERWK WKH QXPHUDWRU DQG GHQRPLQDWRU DUH 
H[SUHVVHG LQ FRQVLVWHQW XQLWV� DQG 

�F� GLPHQVLRQDO XQLWV XVHG LQ H[SUHVVLRQV RU HTXDWLRQV VKDOO EH FRQVLVWHQW XQOHVV 
RWKHUZLVH VSHFLILHG� 

AE   WKH EHGGHG DUHD RI D PDVRQU\ PHPEHU FURVV�VHFWLRQ 
�&ODXVH ������ 

AF   WKH FURVV�VHFWLRQDO DUHD RI D JURXWHG RU UHLQIRUFHG PDVRQU\ PHPEHU
�&ODXVH ������ 

AG   WKH GHVLJQ FURVV�VHFWLRQDO DUHD RI D PHPEHU �&ODXVH ������ 

   WKH GHVLJQ FURVV�VHFWLRQDO DUHD RI WKH VKHDU UHVLVWLQJ SRUWLRQ RI WKH 
PHPEHU 

AGH   WKH HIIHFWLYH DUHD RI GLVSHUVLRQ RI WKH FRQFHQWUDWHG ORDG RQ WKH 
PHPEHU DW PLG�KHLJKW �)LJXUH ��� DQG &ODXVH �������� 

AGV   WKH EHDULQJ RU GLVSHUVLRQ DUHD RI D FRQFHQWUDWHG ORDG LQ D PHPEHU 
DW WKH GHVLJQ FURVV�VHFWLRQ XQGHU FRQVLGHUDWLRQ �&ODXVHV �������� 
������� DQG �������� 

AJ   WKH GHVLJQ FURVV�VHFWLRQDO DUHD RI JURXW LQ D JURXWHG RU UHLQIRUFHG 
PDVRQU\ PHPEHU �&ODXVH ������ 

AS   WKH FURVV�VHFWLRQDO DUHD RI SUHVWUHVVLQJ WHQGRQV �&ODXVHV ������� 
DQG ������ 

AV   WKH WRWDO FURVV�VHFWLRQDO DUHD RI WKH PDLQ UHLQIRUFHPHQW LQ D 
UHLQIRUFHG PDVRQU\ PHPEHU �&ODXVHV ���� ����� DQG ���� 

AVG   WKH SRUWLRQ RI WKH FURVV�VHFWLRQDO DUHD RI WKH PDLQ WHQVLOH 
UHLQIRUFHPHQW XVHG IRU GHVLJQ SXUSRVHV LQ D UHLQIRUFHG PDVRQU\ 
PHPEHU �&ODXVH ���� 

AVW   WKH FURVV�VHFWLRQDO DUHD RI IXOO\ DQFKRUHG ORQJLWXGLQDO 
UHLQIRUFHPHQW LQ WKH WHQVLRQ ]RQH RI WKH FURVV�VHFWLRQ XQGHU 
FRQVLGHUDWLRQ �&ODXVH ���� 

AVY   WKH FURVV�VHFWLRQDO DUHD RI VKHDU UHLQIRUFHPHQW SHU VSDFLQJ LQWHUYDO 
�&ODXVHV ����� DQG ���� 

aI   DQ DVSHFW IDFWRU �&ODXVH ������� DQG 7DEOH ���� 

aY� aK   VOHQGHUQHVV FRHIILFLHQWV IRU DVVHVVLQJ VOHQGHUQHVV UDWLR 
�&ODXVHV �������� ������� DQG �������� 

aYI   D VOHQGHUQHVV FRHIILFLHQW IRU DVVHVVLQJ VOHQGHUQHVV UDWLR LQ GHVLJQ 
IRU ILUH UHVLVWDQFH IRU VWUXFWXUDO DGHTXDF\ �&ODXVH �������� 

a�   WKH GLVWDQFH IURP WKH HQG RI WKH ZDOO RU SLHU WR WKH QHDUHVW HQG RI 
WKH EHDULQJ DUHD �&ODXVH ������� DQG )LJXUH ���� 

B   D KHLJKW IDFWRU XVHG LQ FDOFXODWLQJ GLDJRQDO EHQGLQJ PRPHQW 
FDSDFLW\ �&ODXVH �������� 
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b   WKH ZLGWK RI D PDVRQU\ PHPEHU RI VROLG UHFWDQJXODU FURVV�VHFWLRQ� 
RU 

   WKH HIIHFWLYH ZLGWK RI D PHPEHU LQ DFFRUGDQFH ZLWK &ODXVH ����� 

bY� bK   YHUWLFDO DQG KRUL]RQWDO EHQGLQJ FRHIILFLHQWV IRU RXW�RI�SODQH ORDGV 
RQ ZDOOV �&ODXVH �������� 

bZ   WKH ZLGWK RI WKH ZHE RI WKH VKHDU�UHVLVWLQJ DUHD RI D PHPEHU� IRU D 
VROLG UHFWDQJXODU FURVV�VHFWLRQ� bZ   b �&ODXVH ���� 

CF   WKH FRHIILFLHQW RI FUHHS �&ODXVH �������� 

CL   D FRHIILFLHQW HYDOXDWHG IURP WKH WHVW UHVXOWV �&ODXVH ������ 

CV   D FRHIILFLHQW HYDOXDWHG IURP WKH WHVW UHVXOWV �&ODXVH ������ 

CY   UREXVWQHVV FRHIILFLHQW �&ODXVH ������ 

D   WKH RYHUDOO GHSWK RI D FURVV�VHFWLRQ LQ WKH SODQH RI EHQGLQJ 
�&ODXVH ���� 

d   WKH HIIHFWLYH GHSWK RI D UHLQIRUFHG PDVRQU\ PHPEHU RU ZDOO 
�&ODXVHV ���� ��� DQG ���� 

dS   WKH HIIHFWLYH GHSWK RI WKH WHQGRQ �&ODXVHV ������ ������ ����� DQG 
������ 

dVF   WKH GLDPHWHU RI VKHDU FRQQHFWRU �&ODXVH ������ 

d�� d�   WKH HFFHQWULFLWLHV RI PDVVHV XVHG LQ WKH ERQG WHVW �3DUDJUDSK '���� 
$SSHQGL[ '� 

EP   WKH PRGXOXV RI HODVWLFLW\ RI PDVRQU\ �VKRUW�WHUP ORDGLQJ� 
�7DEOH ���� 

E/   WKH PRGXOXV RI HODVWLFLW\ RI PDVRQU\ �ORQJ�WHUP ORDGLQJ� 
�7DEOH ���� 

ES   WKH PRGXOXV RI HODVWLFLW\ RI SUHVWUHVVLQJ WHQGRQV �&ODXVH ������ 

EV   WKH PRGXOXV RI HODVWLFLW\ RI UHLQIRUFHPHQW �&ODXVH ������ 

E,   VWLIIQHVV RI D VWUXFWXUDO V\VWHP �&ODXVH ��������� 

e   WKH HFFHQWULFLW\ RI SUHVWUHVV �&ODXVH ������ 

e�� e�   WKH HFFHQWULFLWLHV RI YHUWLFDO IRUFH �&ODXVH ������� DQG 7DEOH ���� 

eP   FRHIILFLHQW RI H[SDQVLRQ RI WKH PDVRQU\ XQLW GHWHUPLQHG LQ 
DFFRUGDQFH ZLWK $6�1=6 ������� 

FG   WKH GHVLJQ FRPSUHVVLYH IRUFH DFWLQJ RQ WKH FURVV�VHFWLRQ RI D 
PHPEHU� DVVHVVHG IURP ORDGV FRPSO\LQJ ZLWK &ODXVH ��� IRU 
VWUHQJWK �LQ XQUHLQIRUFHG PDVRQU\� FG LV W\SLFDOO\ WKDW YDOXH RI WKH 
GHVLJQ FRPSUHVVLYH IRUFH WKDW DFWV VLPXOWDQHRXVO\ ZLWK D EHQGLQJ 
PRPHQW� VKHDU IRUFH RU RWKHU ORDG DFWLRQ� 

FGW   WKH GHVLJQ WHQVLRQ IRUFH DFWLQJ RQ WKH FURVV�VHFWLRQ RI D PHPEHU� 
DVVHVVHG IURP ORDGV FRPSO\LQJ ZLWK &ODXVH ��� IRU VWUHQJWK 
�&ODXVHV ���� DQG ���� 

FR   WKH EDVLF FRPSUHVVLYH VWUHQJWK FDSDFLW\ RI D SODLQ RU JURXWHG 
PDVRQU\ FURVV�VHFWLRQ �&ODXVH ������ 

FVS   WKH WRWDO ORDG DW ZKLFK WKH VSHFLPHQ IDLOV �3DUDJUDSKV &���� 
$SSHQGL[ & DQG '���� $SSHQGL[ '� 
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FW   WKH PHDQ VWUHQJWK RI WKH WLH LQ DFFRUGDQFH ZLWK 7DEOHV ��� DQG ���� 
&ODXVHV ��� DQG ����� 

FWG   WKH GHVLJQ FRPSUHVVLYH RU WHQVLOH WLH IRUFH �&ODXVHV ������ 

f c    D FKDUDFWHULVWLF VWUHQJWK YDOXH �3DUDJUDSK %�� $SSHQGL[ %� 

Ff c    WKH FKDUDFWHULVWLF FRPSUHVVLYH F\OLQGHU VWUHQJWK RI JURXW DW �� GD\V
�&ODXVH ���� 

FJf c    WKH GHVLJQ FKDUDFWHULVWLF FRPSUHVVLYH VWUHQJWK RI WKH JURXW 
�&ODXVH ���� 

Pf c    WKH FKDUDFWHULVWLF FRPSUHVVLYH VWUHQJWK RI PDVRQU\ �&ODXVH ������ 

PEf c    WKH FKDUDFWHULVWLF FRPSUHVVLYH VWUHQJWK RI PDVRQU\ VSHFLPHQV IRU 
PDVRQU\ XQLWV ZKRVH UDWLR RI KHLJKW WR PRUWDU EHG MRLQW WKLFNQHVV LV 
��� �&ODXVH ������ 

PSf c    WKH FKDUDFWHULVWLF FRPSUHVVLYH VWUHQJWK RI SUHVWUHVVHG PDVRQU\ DW 
WKH WUDQVIHU RI SUHVWUHVV �&ODXVH ������ 

PJf c    WKH FKDUDFWHULVWLF FRPSUHVVLYH VWUHQJWK RI JURXWHG PDVRQU\ 
VSHFLPHQV PDQXIDFWXUHG DQG WHVWHG LQ DFFRUGDQFH ZLWK $SSHQGL[ & 
DQG GHWHUPLQHG LQ DFFRUGDQFH ZLWK $SSHQGL[ % �&ODXVH ������ 

PVf c    WKH FKDUDFWHULVWLF VKHDU VWUHQJWK RI PDVRQU\ �&ODXVH ������ 

PWf c    WKH FKDUDFWHULVWLF IOH[XUDO WHQVLOH VWUHQJWK RI PDVRQU\ 
�&ODXVH ������ 

Wf c    WKH HTXLYDOHQW FKDUDFWHULVWLF WRUVLRQDO VWUHQJWK �&ODXVH �������� 

XFf c    WKH FKDUDFWHULVWLF XQFRQILQHG FRPSUHVVLYH VWUHQJWK RI PDVRQU\ 
XQLWV �&ODXVHV ���� 

XWf c    WKH FKDUDFWHULVWLF ODWHUDO PRGXOXV RI UXSWXUH RI PDVRQU\ XQLWV 
�&ODXVH �������� 

YPf c    WKH FKDUDFWHULVWLF VKHDU VWUHQJWK RI UHLQIRUFHG PDVRQU\ �&ODXVH ����

fG   WKH PLQLPXP GHVLJQ FRPSUHVVLYH VWUHVV RQ WKH EHG MRLQW DW WKH
FURVV�VHFWLRQ LQ D PHPEHU �&ODXVHV ������� DQG �������� 

   FG�AG 

fNVS   WKH �ORZHU� � SHUFHQWLOH YDOXH IRU D VHW RI WHVW UHVXOWV 
�3DUDJUDSK %�� $SSHQGL[ %� 

fS   WKH WHQVLOH VWUHQJWK RI SUHVWUHVVLQJ WHQGRQV �&ODXVH ����� DQG
7DEOH ���� 

fSH   WKH HIIHFWLYH VWUHVV LQ WKH WHQGRQ DIWHU ORVVHV �&ODXVH ������ 

fSW   WKH VWUHVV LQ SUHVWUHVVLQJ WHQGRQV DW WUDQVIHU �&ODXVH �������� 

fS\   WKH \LHOG VWUHQJWK RI SUHVWUHVVLQJ WHQGRQV �&ODXVH ������ 

fVS   WKH XQFRQILQHG FRPSUHVVLYH RU IOH[XUDO VWUHQJWK RI D PDVRQU\ WHVW 
VSHFLPHQ �3DUDJUDSKV %�� $SSHQGL[ %� &���� $SSHQGL[ & DQG '���
DQG '���� $SSHQGL[ '� 

fVSƐ   WKH OHDVW YDOXH RI D VHW RI VSHFLPHQ WHVW UHVXOWV �3DUDJUDSK %�� 
$SSHQGL[ %� 
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fVS���� fVS�i�� fVS�n�   WKH JURXS RI WHVW UHVXOWV LQ WKH DVVHVVPHQW RI FKDUDFWHULVWLF YDOXH 
�3DUDJUDSK %�� $SSHQGL[ %� 

fV\   WKH GHVLJQ \LHOG VWUHQJWK RI UHLQIRUFHPHQW �&ODXVH ����� DQG
7DEOH ���� 

fYU   HIIHFWLYH VKHDU VWUHQJWK �&ODXVH ������ 

fYV   WKH GHVLJQ VKHDU VWUHQJWK RI PDLQ UHLQIRUFHPHQW �&ODXVH ���� 

f\F   WKH FKDUDFWHULVWLF WHQVLOH \LHOG VWUHQJWK RI WKH FRQQHFWRU 
�&ODXVH ������ 

G   WKH DVVXPHG VORSH RI WKH FUDFN OLQH �&ODXVH �������� 

GJ   WKH JUDYLW\ ORDG �&ODXVH �������� 

H   WKH FOHDU KHLJKW RI D PHPEHU EHWZHHQ KRUL]RQWDO ODWHUDO VXSSRUWV
�&ODXVH �������� 

   IRU D PHPEHU ZLWKRXW WRS KRUL]RQWDO VXSSRUW� WKH RYHUDOO KHLJKW 
IURP WKH ERWWRP ODWHUDO VXSSRUW �&ODXVH �������� 

   WKH KHLJKW RI WKH PHPEHU SHUSHQGLFXODU WR WKH GLUHFWLRQ RI WKH VKHDU 
ORDG �&ODXVH ���� 

HG   WKH GHVLJQ KHLJKW �&ODXVH �������� 

H�   WKH KHLJKW RI WDOOHU RSHQLQJ �&ODXVH �������� 

hX   WKH KHLJKW RI PDVRQU\ XQLW LQ D ZDOO �&ODXVHV ������� DQG �������� 

I   VHFRQG PRPHQW RI DUHD RI D FURVV�VHFWLRQ 

j   WKH QXPEHU RI UHVXOWV UHPDLQLQJ LQ DVVHVVPHQW RI VWUHQJWK YDOXHV 
IURP WHVW UHVXOWV �3DUDJUDSK $���� $SSHQGL[ $� 

KZW   ZDOO WLH VWLIIQHVV FRHIILFLHQW �&ODXVH ������ 

k   D UHGXFWLRQ IDFWRU IRU VOHQGHUQHVV DQG HFFHQWULFLW\ �&ODXVHV �������� 
������� DQG �������� 

k�� k�   FRHIILFLHQWV WR DVVHVV ODWHUDO ORDG FDSDFLW\ �&ODXVH ������� DQG
7DEOH ���� 

k�� k�   FRHIILFLHQWV XVHG IRU SUHVWUHVVHG EHQGLQJ PRPHQW �&ODXVH ������ 

kD   WKH DVSHFW UDWLR IDFWRU IRU WKH VSHFLPHQ �3DUDJUDSK &��� DQG
7DEOH &�� $SSHQGL[ &� 

kE   WKH FRQFHQWUDWHG EHDULQJ IDFWRU �&ODXVH �������� 

kF   D VWUHQJWK IDFWRU IRU JURXW LQ FRPSUHVVLRQ �&ODXVHV ����� DQG ���� 

kHV   D UHGXFWLRQ IDFWRU WR DFFRXQW IRU WKH HFFHQWULFLW\ LQ ORDGLQJ DQG 
VOHQGHUQHVV RI WKH PHPEHU LQ WKH GHVLJQ RI WKH UHLQIRUFHG PDVRQU\ 
ZDOOV DQG FROXPQV �&ODXVH ���� 

kK   D IDFWRU UHIOHFWLQJ WKH LQIOXHQFH RI WKH UDWLR RI WKH PDVRQU\ XQLW 
KHLJKW WR PRUWDU EHG MRLQW WKLFNQHVV� XVHG LQ DVVHVVLQJ 
FKDUDFWHULVWLF FRPSUHVVLYH VWUHQJWK IRU PDVRQU\ RWKHU WKDQ VSHFLDO 
PDVRQU\ �7DEOH ���� 

kN   D FKDUDFWHULVWLF YDOXH IDFWRU XVHG WR DVVHVV D FKDUDFWHULVWLF VWUHQJWK 
YDOXH RI D SRSXODWLRQ IURP D VHW RI UHSUHVHQWDWLYH WHVW UHVXOWV 
�3DUDJUDSK %� DQG 7DEOH %�� $SSHQGL[ %� 
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kP   D IDFWRU XVHG WR GHULYH WKH FKDUDFWHULVWLF FRPSUHVVLYH VWUHQJWK RI 
PDVRQU\� UHIOHFWLQJ WKH LQIOXHQFH RI PDVRQU\ XQLW W\SH DQG EHGGLQJ 
W\SH �VHH &ODXVH ����� DQG 7DEOH ���� 

kS   WKH SHUSHQG VSDFLQJ IDFWRU �&ODXVH �������� 

kV   D UHGXFWLRQ IDFWRU XVHG LQ DVVHVVLQJ WKH FDSDFLW\ RI UHLQIRUFHG 
PHPEHUV LQ FRPSUHVVLRQ �&ODXVH ���� 

kVS   PDVRQU\ SLHU VWUHQJWK IDFWRU �3DUDJUDSK '���� $SSHQGL[ '� 

kVZ   D UHGXFWLRQ IDFWRU XVHG LQ DVVHVVLQJ WKH GHVLJQ RYHUWXUQLQJ FDSDFLW\ 
RI D ZDOO �&ODXVH ������ 

kW   D WKLFNQHVV FRHIILFLHQW �&ODXVHV �������� ������� DQG 7DEOH ���� 

kX   WKH QHXWUDO D[LV SDUDPHWHU� EHLQJ WKH UDWLR� DW XOWLPDWH VWUHQJWK 
XQGHU DQ\ FRPELQDWLRQ RI EHQGLQJ DQG FRPSUHVVLRQ RI WKH GHSWK WR 
WKH QHXWUDO D[LV IURP WKH H[WUHPH FRPSUHVVLYH ILEUH� WR d
�&ODXVHV ��� DQG ������ 

kY   D VKHDU IDFWRU �&ODXVH ����� DQG 7DEOH ���� 

L   WKH FOHDU OHQJWK RI D ZDOO EHWZHHQ YHUWLFDO ODWHUDO VXSSRUWV
�&ODXVH ��������� RU 

   IRU D ZDOO ZLWKRXW D YHUWLFDO VXSSRUW DW RQH HQG RU DW D FRQWURO MRLQW� 
WKH OHQJWK WR WKDW XQVXSSRUWHG HQG RU FRQWURO MRLQW �&ODXVH �������� 

   WKH FOHDU OHQJWK RI WKH ZDOO RU SLHU �&ODXVH �������� 

   WKH OHQJWK RI WKH PHPEHU LQ WKH GLUHFWLRQ RI WKH VKHDU ORDG 
�&ODXVH ������ 

LG   WKH GHVLJQ OHQJWK �&ODXVH �������� 

LH   WKH HIIHFWLYH GLVSHUVLRQ OHQJWK RI WKH ORDG �)LJXUH ���� 

LHV   WKH SHUFHQWDJH ORVV RI SUHVWUHVV GXH WR PDVRQU\ FUHHS DQG PRLVWXUH 
PRYHPHQW �&ODXVH �������� 

LR   WKH OHQJWK RI RSHQLQJ �&ODXVH �������� 

OQ   WKH QDWXUDO ORJDULWKP �&ODXVH ������ 

l   WKH GLVWDQFH EHWZHHQ WKH DQFKRUDJHV DW WKH HQGV RI WKH PHPEHU 
�&ODXVH ������ 

lc    WKH GLVWDQFH IURP WKH FHQWURLG RI WKH UHLQIRUFHPHQW XQGHU 
FRQVLGHUDWLRQ WR WKH WHQVLOH HQG RI WKH PHPEHU �&ODXVH ������ 

lX   WKH OHQJWK RI PDVRQU\ XQLW �&ODXVH �������� 

MFG   WKH GLDJRQDO EHQGLQJ PRPHQW FDSDFLW\ SHU XQLW OHQJWK RI GLDJRQDO 
FUDFN OLQH �&ODXVH �������� 

MFK   WKH KRUL]RQWDO EHQGLQJ PRPHQW FDSDFLW\ RI D ZDOO �&ODXVH �������� 

MFU   WKH XOWLPDWH FUDFNLQJ EHQGLQJ PRPHQW �&ODXVH ������ 

MFY   WKH YHUWLFDO EHQGLQJ PRPHQW FDSDFLW\ RI D PHPEHU �&ODXVH ������ 

MG   WKH GHVLJQ EHQGLQJ PRPHQW DFWLQJ RQ WKH FURVV�VHFWLRQ RI D 
PHPEHU� DVVHVVHG IURP ORDGV FRPSO\LQJ ZLWK &ODXVH ��� IRU 
VWUHQJWK �&ODXVHV ��� DQG ������ 
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MGK   WKH GHVLJQ KRUL]RQWDO EHQGLQJ PRPHQW UHVXOWLQJ IURP WUDQVLHQW RXW 
RI SODQH IRUFHV DFWLQJ RQ D ZDOO LQ KRUL]RQWDO�VSDQQLQJ DFWLRQ 
�&ODXVH �������� 

MGS   WKH EHQGLQJ PRPHQW FDSDFLW\ RI PDVRQU\ ZDOO �&ODXVH ������ 

MGY   WKH GHVLJQ YHUWLFDO EHQGLQJ PRPHQW UHVXOWLQJ IURP WUDQVLHQW 
RXW�RI�SODQH IRUFHV DFWLQJ RQ D PHPEHU LQ YHUWLFDO VSDQQLQJ DFWLRQ 
�VHH &ODXVH ������ 

MVS   WKH EHQGLQJ PRPHQW DERXW WKH FHQWURLG RI WKH EHGGHG DUHD RI WKH 
WHVW MRLQW DW IDLOXUH LQ D PDVRQU\ WHVW VSHFLPHQ �3DUDJUDSKV '���
DQG '���� $SSHQGL[ '� 

0�� 0�� 0�� 0�   WKH FODVVLILFDWLRQ RI PRUWDU W\SHV �&ODXVH ���� DQG 7DEOH ����� 

m�� m�� m�   WKH PDVVHV RI FRPSRQHQWV XVHG LQ IOH[XUDO VWUHQJWK WHVWLQJ 
�3DUDJUDSKV '���� $SSHQGL[ '� 

n   WKH QXPEHU RI WHVW UHVXOWV XQGHU FRQVLGHUDWLRQ �3DUDJUDSK %�� 
$SSHQGL[ %� 

P   WKH HIIHFWLYH SUHVWUHVVLQJ IRUFH �DIWHU ORVVHV� �&ODXVH ������ 

PY   WKH DSSOLHG XQLIRUP YHUWLFDO ORDG �&ODXVH ������ 

5�� 5�� 5�� 5�� 5�   FODVVLILFDWLRQ RI FRUURVLRQ UHVLVWDQFH UDWLQJV �7DEOH ���� 

RI�� RI�   UHVWUDLQW IDFWRUV �&ODXVH �������� 

r   WKH ZLGWK RI WKH FRQQHFWRU �&ODXVH ������ 

rK   WKH SURSRUWLRQ RI WKH YHUWLFDO VKHDU SODQH WKDW LV LQWHUVHFWHG E\ 
PDVRQU\ KHDGHU XQLWV �&ODXVH ������ 

SS   VWUXFWXUDO SHUIRUPDQFH IDFWRU IRU HDUWKTXDNH GHVLJQ �&ODXVH �������

SU   WKH VOHQGHUQHVV UDWLR RI D PHPEHU �&ODXVH �������� 

SUI   WKH VOHQGHUQHVV UDWLR RI D PHPEHU� XVHG LQ GHVLJQ IRU ILUH UHVLVWDQFH 
IRU VWUXFWXUDO DGHTXDF\ �&ODXVH �������� 

SUV   WKH VLPSOLILHG VOHQGHUQHVV UDWLR RI D PHPEHU �&ODXVH �������� 

s   WKH VSDFLQJ RI VKHDU UHLQIRUFHPHQW DORQJ WKH PHPEHU �&ODXVH ���� 

sS   WKH PLQLPXP RYHUODS RI PDVRQU\ XQLWV LQ VXFFHVVLYH FRXUVHV 
�&ODXVH �������� 

t   WKH RYHUDOO WKLFNQHVV RI D PDVRQU\ PHPEHU FURVV�VHFWLRQ 
SHUSHQGLFXODU WR WKH SULQFLSDO D[LV XQGHU FRQVLGHUDWLRQ 
�&ODXVHV �������� �������� �������� 

tE   WKH EHGGHG WKLFNQHVV RI D PHPEHU �&ODXVH ������ 

tF   WKH SHULRG WR IDLOXUH LQ UHODWLRQ WR LQVXODWLRQ �&ODXVH ������ 

tI   WKH SHULRG WR IDLOXUH LQ UHODWLRQ WR VWUXFWXUDO DGHTXDF\ 
�&ODXVH ������ 

tIV   WKH WKLFNQHVV RI WKH IDFH VKHOO IRU KROORZ EORFN PDVRQU\ RU WKH 
IODQJH WKLFNQHVV IRU GLDSKUDJP ZDOOV >&ODXVH ��������E�@ 

tM   WKH PRUWDU MRLQW WKLFNQHVV �&ODXVH �������� 

tP   WKH PDWHULDO WKLFNQHVV RI PHPEHU �&ODXVH ������ 

tU   WKH PLQLPXP WKLFNQHVV RI WKH SLHU �&ODXVH ������ 
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tV   WKH WKLFNQHVV RI IDFH VKHOO RI D KROORZ PDVRQU\ XQLW DW WKH WKLQQHVW 
SRLQW �&ODXVH �������� 

tX   WKH ZLGWK RI PDVRQU\ XQLW �PHDVXUHG WKURXJK WKH ZDOO� 
�&ODXVHV �������� ������� DQG 3DUDJUDSK '���� $SSHQGL[ '� 

tZ   WKH RYHUDOO WKLFNQHVV RI D ZDOO RU LVRODWHG SLHU �&ODXVH �������� 

tZS   WKH RYHUDOO WKLFNQHVV RI D PDVRQU\ ZDOO SOXV DQ HQJDJHG SLHU RU 
EXWWUHVV �7DEOH ���� 

u   WKH WKLFNQHVV RI WKH FRQQHFWRU �&ODXVH ������ 

V   WKH FRHIILFLHQW RI YDULDWLRQ LQ D VHW RI VSHFLPHQ WHVW UHVXOWV 
�3DUDJUDSK %�� $SSHQGL[ %� 

VF   WKH GHVLJQ VKHDU VWUHQJWK RI D VKHDU FRQQHFWRU �&ODXVH ������ 

VG   WKH GHVLJQ VKHDU IRUFH DFWLQJ RQ WKH FURVV�VHFWLRQ RI D PHPEHU� 
DVVHVVHG IURP ORDGV FRPSO\LQJ ZLWK &ODXVH ��� IRU VWUHQJWK 
�&ODXVHV ����� DQG ������ 

VR   WKH VKHDU ERQG VWUHQJWK RI DQ XQUHLQIRUFHG PDVRQU\ 
FURVV�VHFWLRQ �&ODXVH ������ 

VVF   WKH FKDUDFWHULVWLF VKHDU VWUHQJWK RI D FRQQHFWRU �GHWHUPLQHG E\ 
WHVWV� >&ODXVH ������E�@ 

V�   WKH VKHDU IULFWLRQ VWUHQJWK RI WKH VHFWLRQ �&ODXVH ������ 

wG   WKH WRWDO GHVLJQ ZLQG� HDUWKTXDNH RU VLPLODU SUHVVXUH DFWLQJ RQ D 
ZDOO �&ODXVHV ������� DQG �������� 

X�� XL� XQ   D JURXS RI WHVW UHVXOWV LQ WKH DVVHVVPHQW RI VWUHQJWK YDOXHV ZKHUH Q 
LV WKH QXPEHU RI WHVW UHVXOWV �3DUDJUDSK $���� $SSHQGL[ $� 

XL   WKH LWK UHVXOW IURP D JURXS RI WHVW UHVXOWV �3DUDJUDSK $���� 
$SSHQGL[ $� 

XP   WKH PHDQ RI D JURXS RI WHVW UHVXOWV �3DUDJUDSK $�� $SSHQGL[ $� 

X�� XL� XM   WKH JURXS RI WHVW UHVXOWV LQ WKH DVVHVVPHQW RI VWUHQJWK YDOXHV 
IROORZLQJ WKH H[FOXVLRQ RI VXVSHFW YDOXHV IURP WKH VHW RI UHVXOWV 
�3DUDJUDSK $���� $SSHQGL[ $� 

x   WKH GHSWK RI FRPSUHVVLRQ ]RQH �&ODXVH ������ 

YL   WKH QDWXUDO ORJDULWKP RI WKH UHPDLQLQJ WHVW UHVXOWV �3DUDJUDSK $���� 
$SSHQGL[ $� 

YP   WKH PHDQ RI WKH ORJDULWKPV �3DUDJUDSK $���� $SSHQGL[ $� 

YV   WKH VWDQGDUG GHYLDWLRQ RI WKH ORJDULWKPV �3DUDJUDSK $���� 
$SSHQGL[ $� 

YX   WKH XSSHU UHMHFWLRQ OLPLW LQ WKH DVVHVVPHQW RI VWUHQJWK YDOXHV IURP 
WHVW UHVXOWV �3DUDJUDSK $���� $SSHQGL[ $� 

YO   WKH ORZHU UHMHFWLRQ OLPLW LQ WKH DVVHVVPHQW RI VWUHQJWK YDOXHV IURP 
WHVW UHVXOWV �3DUDJUDSK $���� $SSHQGL[ $� 

Z   WKH VHFWLRQ PRGXOXV RI WKH XQFUDFNHG VHFWLRQ� UHIHUUHG WR WKH 
H[WUHPH ILEUH DW ZKLFK FUDFNLQJ RFFXUV �&ODXVH ������ 

  KD]DUG IDFWRU DV SHU $6 ������ �7DEOH ����� 
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ZG   WKH VHFWLRQ PRGXOXV RI WKH GHVLJQ FURVV�VHFWLRQDO DUHD� AG� RI D 
PHPEHU �&ODXVH ����� DQG 3DUDJUDSK '���� '���� $SSHQGL[ '� 

  IRU SODLQ PDVRQU\� WKH VHFWLRQ PRGXOXV RI WKH EHGGHG DUHD 
�&ODXVHV ����� DQG �������� 

ZS   WKH ODWHUDO VHFWLRQ PRGXOXV EDVHG RQ PRUWDU FRQWDFW DUHD RI WKH 
SHUSHQG MRLQWV �&ODXVH �������� 

ZW   WKH HTXLYDOHQW WRUVLRQDO VHFWLRQ PRGXOXV PHDVXUHG QRUPDO WR WKH 
GLDJRQDO FUDFN OLQH �&ODXVH �������� 

ZX   WKH ODWHUDO VHFWLRQ PRGXOXV RI WKH PDVRQU\ XQLWV �&ODXVH �������� 

D   D VORSH IDFWRU �&ODXVH ������� DQG 7DEOH ���� 

HV   WKH IUHH PRLVWXUH VKULQNDJH VWUDLQ RQH \HDU DIWHU SUHVWUHVVLQJ 
�&ODXVH �������� 

I   WKH FDSDFLW\ UHGXFWLRQ IDFWRU IRU GHVLJQ VWUHQJWK RI XQUHLQIRUFHG� 
UHLQIRUFHG� SUHVWUHVVHG PDVRQU\� ZDOO WLHV DQG DFFHVVRULHV 
�&ODXVHV ��� DQG �������� DQG 7DEOH ���� 

VSX   WKH WHQVLOH VWUHVV LQ WKH WHQGRQV DW WKH XOWLPDWH VWUHQJWK OLPLW VWDWH 
�&ODXVH ������ 

P   VWUXFWXUDO GXFWLOLW\ IDFWRU IRU HDUWKTXDNH GHVLJQ �&ODXVH ������� 

1.7   EXISTING STRUCTURES 
:KHUH WKH VWUHQJWK RU VHUYLFHDELOLW\ RI DQ H[LVWLQJ VWUXFWXUH LV WR EH HYDOXDWHG� WKH JHQHUDO 
SULQFLSOHV RI WKLV 6WDQGDUG PD\ EH XVHG� KRZHYHU� WKH GHVLJQ YDOXHV JLYHQ LQ 6HFWLRQ � IRU 
WKH SURSHUWLHV RI WKH PDWHULDOV PD\ QRW EH DSSOLFDEOH� 

$SSHQGL[ % VHWV RXW D PHWKRG IRU GHWHUPLQLQJ FKDUDFWHULVWLF YDOXHV RI SURSHUWLHV IURP WHVW 
UHVXOWV� 
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2.1   SCOPE OF SECTION 
7KLV 6HFWLRQ VHWV RXW JHQHUDO UHTXLUHPHQWV IRU WKH GHVLJQ RI PDVRQU\� 3DUWLFXODU 
UHTXLUHPHQWV IRU WKH VWUXFWXUDO GHVLJQ RI XQUHLQIRUFHG PDVRQU\ DUH VHW RXW LQ 6HFWLRQ �� IRU 
UHLQIRUFHG PDVRQU\ LQ 6HFWLRQ � DQG IRU SUHVWUHVVHG PDVRQU\ LQ 6HFWLRQ �� 

2.2   AIM 
7KH DLP RI GHVLJQ LV WR SURYLGH D VWUXFWXUH WKDW LV GXUDEOH� ILUH UHVLVWDQW DQG VHUYLFHDEOH� DQG 
KDV DGHTXDWH VWUHQJWK DQG VWDELOLW\ ZKLOH VHUYLQJ LWV LQWHQGHG IXQFWLRQ DQG VDWLVI\LQJ RWKHU 
UHOHYDQW UHTXLUHPHQWV VXFK DV UHVLVWDQFH WR ZDWHU SHQHWUDWLRQ� UREXVWQHVV� HDVH RI 
FRQVWUXFWLRQ DQG HFRQRP\� 

2.3   GENERAL REQUIREMENTS 
2.3.1   Durability 
$ PDVRQU\ PHPEHU RU VWUXFWXUH VKDOO ZLWKVWDQG WKH H[SHFWHG ZHDU DQG GHWHULRUDWLRQ 
WKURXJKRXW LWV GHVLJQ OLIH� WDNLQJ LQWR DFFRXQW WKH H[SRVXUH HQYLURQPHQW DQG LPSRUWDQFH RI 
WKH VWUXFWXUH� ZLWKRXW WKH QHHG IRU XQGXH PDLQWHQDQFH� 
2.3.2   Fire resistance 
$ PDVRQU\ PHPEHU RU VWUXFWXUH VKDOO KDYH ILUH UHVLVWDQFH VR WKDW WKH PHPEHU FDQ SHUIRUP 
LWV VWUXFWXUDO IXQFWLRQ IRU WKH UHTXLUHG SHULRG DQG� LI QHFHVVDU\� SUHYHQW WKH VSUHDG RI ILUH� 
2.3.3   Serviceability 
$ PDVRQU\ PHPEHU RU VWUXFWXUH VKDOO UHPDLQ VHUYLFHDEOH DQG ILW IRU WKH SXUSRVH IRU ZKLFK LW 
ZDV FRQVWUXFWHG� WKURXJKRXW LWV GHVLJQ OLIH� 
2.3.4   Strength 
$ PDVRQU\ PHPEHU RU VWUXFWXUH VKDOO KDYH WKH FDSDFLW\ WR UHVLVW WKH GHVLJQ ORDGV� 
2.3.5   Stability 
$ PDVRQU\ PHPEHU RU VWUXFWXUH VKDOO EH GHVLJQHG WR EH VWDEOH WKURXJKRXW LWV GHVLJQ OLIH� 

2.4   DESIGN REQUIREMENTS 
2.4.1   Design for durability 
$ PDVRQU\ PHPEHU RU VWUXFWXUH GHVLJQHG IRU GXUDELOLW\ LQ DFFRUGDQFH ZLWK 6HFWLRQ � LV 
GHHPHG WR PHHW WKH UHTXLUHPHQWV RI &ODXVH ������ 
2.4.2   Design for fire resistance 
$ PDVRQU\ PHPEHU RU VWUXFWXUH GHVLJQHG IRU ILUH UHVLVWDQFH LQ DFFRUGDQFH ZLWK 6HFWLRQ � LV 
GHHPHG WR PHHW WKH UHTXLUHPHQWV RI &ODXVH ������ 
2.4.3   Design for serviceability 
$ PDVRQU\ PHPEHU RU VWUXFWXUH GHVLJQHG IRU VHUYLFHDELOLW\ DV VHW RXW LQ &ODXVHV ����� DQG 
����� LV GHHPHG WR PHHW WKH UHTXLUHPHQWV RI &ODXVH ������ 

2.4.4   Design for strength 

$ PDVRQU\ PHPEHU RU VWUXFWXUH GHVLJQHG IRU VWUHQJWK DV VHW RXW LQ &ODXVHV ����� DQG ����� 
LV GHHPHG WR PHHW WKH UHTXLUHPHQWV RI &ODXVH ������ 
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2.4.5   Design for stability 

$ PDVRQU\ PHPEHU RU VWUXFWXUH GHVLJQHG IRU VWDELOLW\ DV VHW RXW LQ &ODXVHV ����� DQG ����� 
LV GHHPHG WR PHHW WKH UHTXLUHPHQWV RI &ODXVH ������ 

2.4.6   Design for earthquakes 

$ PDVRQU\ PHPEHU RU VWUXFWXUH UHTXLUHG WR EH GHVLJQHG IRU HDUWKTXDNHV VKDOO EH FRQVLGHUHG 
DV RQH RI WKH IROORZLQJ� 

�D� 3DUW RI WKH VHLVPLF IRUFH�UHVLVWLQJ V\VWHP DQG GHVLJQHG DFFRUGLQJO\� 

�E� 6HSDUDWHG IURP DOO VWUXFWXUDO HOHPHQWV VXFK WKDW QR LQWHUDFWLRQ WDNHV SODFH DV WKH 
VWUXFWXUH XQGHUJRHV GHIOHFWLRQV� GHWHUPLQHG LQ DFFRUGDQFH ZLWK WKLV 6WDQGDUG� WR DULVH 
IURP WKH HDUWKTXDNH HIIHFWV� 

$OO PDVRQU\ PHPEHUV RU VWUXFWXUHV� LQFOXGLQJ WKRVH GHOLEHUDWHO\ GHVLJQHG WR EH LQGHSHQGHQW 
RI WKH VHLVPLF IRUFH�UHVLVWLQJ V\VWHP� VKDOO EH FDSDEOH RI SHUIRUPLQJ WKHLU UHTXLUHG IXQFWLRQ 
ZKLOH VXVWDLQLQJ WKH GHIRUPDWLRQ RI WKH VWUXFWXUH UHVXOWLQJ IURP WKH DSSOLFDWLRQ RI WKH 
HDUWKTXDNH IRUFHV GHWHUPLQHG IRU HDFK OLPLW VWDWH� 

127(6�  
� )RU PXOWLVWRUH\ VWUXFWXUHV ZKHUH XQUHLQIRUFHG PDVRQU\ LV SDUW RI WKH VHLVPLF IRUFH�UHVLVWLQJ 

V\VWHP� SDUWLFXODU DWWHQWLRQ VKRXOG EH JLYHQ WR WKH HIIHFWV RI VWUXFWXUDO GHIRUPDWLRQV DQG 
GLIIHUHQW PDWHULDO VWLIIQHVVHV ZKHQ GHVLJQLQJ WKH PDVRQU\ �VHH $6 �������� 

� :KHUH WKH PDVRQU\ GRHV QRW IRUP SDUW RI WKH VHLVPLF IRUFH�UHVLVWLQJ V\VWHP� DQ DGHTXDWH 
LQGHSHQGHQW IRUFH�UHVLVWLQJ V\VWHP VKRXOG EH SURYLGHG� 

2.4.7   Design for other requirements 
$ PDVRQU\ PHPEHU RU VWUXFWXUH GHVLJQHG IRU RWKHU UHTXLUHPHQWV DV VHW RXW LQ &ODXVH ���� LQ 
DFFRUGDQFH ZLWK 6HFWLRQ � DQG 6HFWLRQ �� �� � RU ��� LV GHHPHG WR PHHW WKH UHTXLUHPHQWV RI 
WKLV 6WDQGDUG� 

2.5   SERVICEABILITY, STRENGTH AND STABILITY 
2.5.1   General 

&DOFXODWLRQV UHODWHG WR VHUYLFHDELOLW\� VWUHQJWK DQG VWDELOLW\ VKDOO² 

�D� EH LQ DFFRUGDQFH ZLWK WKH SULQFLSOHV RI PHFKDQLFV� 

�E� SURYLGH IRU DOO ORDGV DQG IRUFHV WR EH WUDQVIHUUHG WKURXJK WKH VWUXFWXUH WR WKH 
IRXQGDWLRQ� 

�F� SURYLGH IRU FRPSDWLELOLW\ EHWZHHQ HDFK PDVRQU\ PHPEHU DQG WKH VWUXFWXUDO PHPEHUV 
JLYLQJ YHUWLFDO DQG� ZKHUH UHTXLUHG� ODWHUDO VXSSRUW WR WKDW PDVRQU\ PHPEHU� 

�G� EH EDVHG RQ WKH PDWHULDO SURSHUWLHV RI WKH PDVRQU\ LQ DFFRUGDQFH ZLWK 6HFWLRQ �� DQG 

�H� EH FRQVLVWHQW ZLWK WKH DVVXPSWLRQV WKDW² 

�L� SODQH VHFWLRQV UHPDLQ SODQH XQGHU EHQGLQJ DFWLRQV� 

�LL� WKHUH LV D UHFRJQL]HG VWUHVV�VWUDLQ UHODWLRQVKLS IRU PDVRQU\� DQG 

�LLL� WKH WHQVLOH VWUHQJWK RI XQUHLQIRUFHG PDVRQU\ LV WDNHQ DV ]HUR H[FHSW IRU VWUHVVHV 
UHVXOWLQJ IURP ZLQG� HDUWKTXDNH DQG VLPLODU IRUFHV RI D VKRUW�WHUP� WUDQVLHQW 
QDWXUH� 

2.5.2   Design for serviceability 
$ PDVRQU\ PHPEHU RU VWUXFWXUH VKDOO EH GHVLJQHG WR DOORZ PRYHPHQWV WR EH FRQWUROOHG RU 
LVRODWHG VR WKDW GDPDJH WR WKH PDVRQU\� WKH EXLOGLQJ DQG LWV FRPSRQHQWV LV DYRLGHG DQG 
VWUXFWXUDO DQG RWKHU UHTXLUHPHQWV DUH VDWLVILHG� 
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7KH PRYHPHQWV WR EH DOORZHG IRU VKDOO LQFOXGH WKH IROORZLQJ� 

�D� 7KH H[SDQVLRQ FKDUDFWHULVWLFV RI FOD\ PDVRQU\ DQG WKH VKULQNDJH FKDUDFWHULVWLFV RI 
FRQFUHWH PDVRQU\� FDOFLXP VLOLFDWH PDVRQU\ DQG $$& PDVRQU\� 

�E� 7KHUPDO PRYHPHQWV� 

�F� 'HIOHFWLRQV� VKRUWHQLQJ� VKULQNDJH� FUHHS DQG VLPLODU GHIRUPDWLRQV LQ DGMDFHQW RU 
DVVRFLDWHG PDWHULDOV� 

�G� )RXQGDWLRQ PRYHPHQWV� 

�H� 'HIRUPDWLRQ GXH WR FRQVWUXFWLRQ ORDGV RU FRQVWUXFWLRQ VHTXHQFHV� 

$ PDVRQU\ PHPEHU RU VWUXFWXUH VKDOO EH GHVLJQHG IRU VHUYLFHDELOLW\ E\ FRQWUROOLQJ RU 
OLPLWLQJ GHIOHFWLRQV DQG FUDFNLQJ DULVLQJ IURP WKH DFWLRQV VSHFLILHG LQ &ODXVH ��� DQG E\ 
SURYLGLQJ PHPEHU UREXVWQHVV DV VSHFLILHG LQ &ODXVH ���� 

&UDFNV LQ ILQLVKHG PDVRQU\ VKDOO QRW H[FHHG � PP LQ ZLGWK� 
127(� 0RUH VWULQJHQW UHTXLUHPHQWV PD\ EH QHFHVVDU\ WR VDWLVI\ DHVWKHWLF FRQVLGHUDWLRQ� 

2.5.3   Design for strength 
$ PDVRQU\ PHPEHU RU VWUXFWXUH VKDOO EH GHVLJQHG IRU VWUHQJWK DV IROORZV� 

�D� 7KH ORDGV DQG RWKHU DFWLRQV VKDOO EH DV VSHFLILHG LQ &ODXVH ���� 

�E� 7KH GHVLJQ VWUHQJWK VKDOO EH GHWHUPLQHG LQ DFFRUGDQFH ZLWK WKH UHTXLUHPHQWV RI 
6HFWLRQV �� �� �� � DQG �� DV UHTXLUHG� 

�F� 7KH PHPEHU VKDOO EH SURSRUWLRQHG VR WKDW LWV GHVLJQ VWUHQJWK LV QRW OHVV WKDQ WKH 
GHVLJQ DFWLRQ HIIHFW� 

2.5.4   Design for stability 

7KH VWUXFWXUH DV D ZKROH DQG LWV SDUWV VKDOO EH GHVLJQHG WR SUHYHQW LQVWDELOLW\ GXH WR 
RYHUWXUQLQJ� XSOLIW DQG VOLGLQJ XQGHU WKH ORDGV DQG RWKHU DFWLRQV VSHFLILHG LQ &ODXVH ���� 

7KH VWDELOLW\ VKDOO EH FKHFNHG IRU HDFK VWDJH GXULQJ HUHFWLRQ� XS WR FRPSOHWLRQ� 6SHFLDO FDUH 
VKDOO EH WDNHQ LQ GHVLJQ DQG FRQVWUXFWLRQ WR JXDUG DJDLQVW SURJUHVVLYH FROODSVH GXULQJ 
FRQVWUXFWLRQ� 

2.6   LOADS AND LOAD COMBINATIONS 
2.6.1   Loads, and other forces and actions 

2.6.1.1   Dead, live, wind, snow and earthquake loads 

7KH GHDG ORDGV� OLYH ORDGV� ZLQG ORDGV� VQRZ ORDGV DQG HDUWKTXDNH ORDGV XVHG LQ VWUXFWXUDO 
GHVLJQ VKDOO EH WKRVH VSHFLILHG LQ $6�1=6 ������� $6�1=6 ������� $6�1=6 ������� 
$6�1=6 ������� $6 ������ DQG $6 ����� )RU HDUWKTXDNH DFWLRQV� WKH DGGLWLRQDO 
UHTXLUHPHQWV RI 6HFWLRQ �� VKDOO DSSO\� 

2.6.1.2   Other forces and actions 

$FFRXQW VKDOO EH WDNHQ RI RWKHU IRUFHV DQG DFWLRQV WKDW FRXOG DIIHFW WKH VWDELOLW\� VWUHQJWK 
DQG VHUYLFHDELOLW\ RI WKH VWUXFWXUH DQG LWV FRPSRQHQW PHPEHUV� LQFOXGLQJ WKH IROORZLQJ� 

�D� (DUWK SUHVVXUH� ZLWK RU ZLWKRXW JURXQGZDWHU SUHVVXUH� 

�E� /LTXLG SUHVVXUH� 

�F� &RQVWUXFWLRQ ORDGV DQG SURFHGXUHV� 

�G� )RXQGDWLRQ PRYHPHQWV� 

�H� 6KULQNDJH RU H[SDQVLRQ HIIHFWV� 
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�I� $[LDO VKRUWHQLQJ HIIHFWV� 

�J� &UHHS HIIHFWV� 

�K� 7HPSHUDWXUH HIIHFWV� 

�L� ,QWHUDFWLRQV ZLWK RWKHU PDWHULDOV DQG PHPEHUV RU EHWZHHQ GLIIHUHQW PDVRQU\ 
PDWHULDOV� 

�M� 'HVLJQ RI PDVRQU\ PHPEHUV RI EULGJHV IRU ORDGV UHVXOWLQJ IURP IORRGV RU FROOLVLRQ� 
ZKLFK VKDOO EH FDUULHG RXW LQ DFFRUGDQFH ZLWK WKH $6 ���� VHULHV� 

2.6.2   Design load combinations 

6WUXFWXUHV� DV D ZKROH� DQG FRPSRQHQW PHPEHUV VKDOO EH GHVLJQHG WR UHVLVW HDFK FRPSDWLEOH 
VLPXOWDQHRXV FRPELQDWLRQ RI DSSOLHG IRUFHV DFWLQJ RQ WKHP� LQFOXGLQJ HDFK RI WKH 
ORDG�IDFWRUHG FRPELQDWLRQV IRU IDFWRUHG ORDGV JLYHQ LQ $6�1=6 ������ DQG $6 ������� 

2.6.3   Design loads for lateral supporting members 
7KH KRUL]RQWDO GHVLJQ ORDG DFWLQJ RQ D VWUXFWXUDO PHPEHU RU V\VWHP SURYLGLQJ ODWHUDO 
VXSSRUW WR D PDVRQU\ PHPEHU �VHH &ODXVH ���� VKDOO EH WKH JUHDWHU RI WKH IROORZLQJ� 

�D� 7KH VXP RI WKH VLPSOH VWDWLF UHDFWLRQV WR WKH DSSOLHG KRUL]RQWDO IRUFHV IRU WKH 
DSSURSULDWH ORDG FRPELQDWLRQ DQG ���� RI WKH YHUWLFDO ORDG WKDW WKH PDVRQU\ PHPEHU 
LV GHVLJQHG WR FDUU\� 

�E� ��� N3D DFWLQJ RQ WKH WULEXWDU\ DUHD� 

'HVLJQ ORDGV VSHFLILHG LQ WKLV &ODXVH DUH GHHPHG WR PHHW HDFK RI WKH OLPLW VWDWHV DQG GR QRW 
UHTXLUH DGGLWLRQDO IDFWRULQJ� 

2.6.4   Design loads for connections to lateral supports 
7KH KRUL]RQWDO GHVLJQ ORDG DFWLQJ RQ D FRQQHFWLRQ SURYLGLQJ ODWHUDO VXSSRUW WR D PDVRQU\ 
PHPEHU VKDOO EH WKH YDOXH GHULYHG IURP &ODXVH ����� LQFUHDVHG E\ D IDFWRU RI ����� 

2.7   LATERAL SUPPORT 
$ VWUXFWXUDO PHPEHU RU V\VWHP LV GHHPHG WR SURYLGH DGHTXDWH ODWHUDO VXSSRUW WR D PDVRQU\ 
PHPEHU SURYLGHG LW FDQ UHVLVW WKH ORDGV VSHFLILHG LQ &ODXVH ����� ZLWKRXW IDLOXUH DQG 
VDWLVILHV WKH IROORZLQJ UHTXLUHPHQWV� 

�D� 7KH PD[LPXP GHIOHFWLRQ DW WKH SRLQW RI VXSSRUW VKDOO QRW H[FHHG VSDQ���� IRU 
XQUHLQIRUFHG PDVRQU\� XQGHU WKH ORDGV VSHFLILHG LQ &ODXVH ������ 

�E� 7KH PD[LPXP GHIOHFWLRQ DW WKH SRLQW RI VXSSRUW VKDOO QRW H[FHHG VSDQ���� IRU 
UHLQIRUFHG PDVRQU\� XQGHU WKH ORDGV VSHFLILHG LQ &ODXVH ����� XQOHVV VSHFLILHG 
RWKHUZLVH IRU DUFKLWHFWXUDO SXUSRVHV� 

127(� 6WHHO PXOOLRQV EXLOW LQWR PDVRQU\ SDQHOV DUH QRW UHTXLUHG WR VDWLVI\ WKHVH OLPLWV EXW VKRXOG 
EH GHVLJQHG DSSURSULDWHO\ IRU VHUYLFHDELOLW\ DQG XOWLPDWH FRQGLWLRQV FRQVLGHULQJ WKHLU LQWHUDFWLRQ 
ZLWK WKH PDVRQU\� 

2.8   OTHER DESIGN REQUIREMENTS 
2.8.1   General 

5HTXLUHPHQWV VXFK DV UHVLVWDQFH WR ZDWHU SHQHWUDWLRQ� IDWLJXH� SURJUHVVLYH FROODSVH DQG DQ\ 
VSHFLDO SHUIRUPDQFH UHTXLUHPHQWV VKDOO EH WDNHQ LQWR DFFRXQW LQ WKH GHVLJQ RI WKH VWUXFWXUH� 

2.8.2   Design for water penetration 

:KHQ PRLVWXUH SHQHWUDWLRQ LV WR EH SUHYHQWHG� D PDVRQU\ PHPEHU RU VWUXFWXUH VKDOO EH 
GHVLJQHG� FRQVWUXFWHG DQG SURWHFWHG DJDLQVW PRLVWXUH LQJUHVV LQ DFFRUGDQFH ZLWK &ODXVH ���� 
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2.8.3   Design for accidental damage 
7KH VWUXFWXUH DQG LWV FRPSRQHQW PHPEHUV VKDOO EH GHVLJQHG WR WDNH LQWR DFFRXQW WKH 
SRVVLELOLW\ RI DEQRUPDO ORDG FRQGLWLRQV DQG WR UHVWULFW� WR D UHDVRQDEOH OHYHO� WKH DGYHUVH 
FRQVHTXHQFHV� LQFOXGLQJ SURJUHVVLYH FROODSVH WKDW FRXOG UHVXOW IURP IDLOXUH FDXVHG E\ VXFK 
ORDG FRQGLWLRQV� 

2.8.4   Masonry under construction 

$FFRXQW VKDOO EH WDNHQ RI WKH ORZHU VWDELOLW\� VWLIIQHVV DQG VWUHQJWK RI QHZO\ FRQVWUXFWHG 
PDVRQU\� 

127(� 6HH DOVR 6HFWLRQ ��� SDUWLFXODUO\ WKH UHTXLUHPHQWV RI &ODXVH ������ IRU WHPSRUDU\ EUDFLQJ� 
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3.1   SCOPE OF SECTION 
7KLV 6HFWLRQ VSHFLILHV GHVLJQ SURSHUWLHV IRU PDVRQU\ DQG LWV FRPSRQHQW PDWHULDOV� 
FRQQHFWRUV� UHLQIRUFHPHQW DQG SUHVWUHVVLQJ WHQGRQV� 

127(� 5HTXLUHPHQWV IRU PDWHULDOV DUH JLYHQ LQ 6HFWLRQ ��� 

3.2   MASONRY UNITS 

7KH ZRUN VL]H ZLGWK� KHLJKW� OHQJWK DQG IDFH VKHOO ZLGWK �IRU XQLWV WKDW DUH WR EH IDFH�VKHOO�
EHGGHG� XVHG LQ WKH GHVLJQ VKDOO EH VSHFLILHG� :KHQ XVHG� WKH GHVLJQ FKDUDFWHULVWLF 
XQFRQILQHG FRPSUHVVLYH VWUHQJWK � �XFf c  DQG WKH GHVLJQ FKDUDFWHULVWLF ODWHUDO PRGXOXV RI 
UXSWXUH � �XWf c  VKDOO DOVR EH VSHFLILHG�  

127(� 6HH $6 ������� IRU PRUH LQIRUPDWLRQ RQ WKH ODWHUDO PRGXOXV RI UXSWXUH� 

,Q WKH DEVHQFH RI WHVW GDWD� WKH GHVLJQ FKDUDFWHULVWLF ODWHUDO PRGXOXV RI UXSWXUH � �XWf c  VKDOO 
QRW H[FHHG ��� 03D� 

3.3   MASONRY 
3.3.1   General 

:KHUH WKH YDOXHV RI FKDUDFWHULVWLF VWUHQJWKV XVHG LQ VWUXFWXUDO GHVLJQ DUH WR EH EDVHG RQ WKH 
UHVXOWV RI WHVWV� LQFOXGLQJ� LQ WKH FDVH RI VSHFLDO PDVRQU\� WKH YDOXHV RI Pf c  RU PWf c � WKH 
UHVXOWV VKDOO EH IURP WHVWV RQ VSHFLPHQV PDGH IURP PDWHULDOV KDYLQJ WKH VDPH SURSHUWLHV 
DQG VWUHQJWK FKDUDFWHULVWLFV DV WKRVH WR EH XVHG LQ WKH DFWXDO FRQVWUXFWLRQ� 

0DVRQU\ FRQVWUXFWHG IURP VTXDUH�GUHVVHG QDWXUDO VWRQH VKDOO EH GHVLJQHG DV VSHFLDO 
PDVRQU\� 

3.3.2   Compressive strength 

7KH FKDUDFWHULVWLF FRPSUHVVLYH VWUHQJWK RI PDVRQU\ � �Pf c  VKDOO EH DV IROORZV� 

�D� )RU PDVRQU\ RWKHU WKDQ VSHFLDO PDVRQU\� RQH RI WKH IROORZLQJ� 

�L� )RU PDVRQU\ FRQVWUXFWHG ZLWK FOD\� FRQFUHWH RU FDOFLXP VLOLFDWH XQLWV� WKH 
GHVLJQ FKDUDFWHULVWLF FRPSUHVVLYH VWUHQJWK VKDOO EH WDNHQ DV P K PEf k fc c  

ZKHUH 

PEf c    kP XFf c  

  7KH YDOXHV RI PEf c  LQ 7DEOH ��� DUH GHHPHG WR FRQIRUP WR WKLV 
IRUPXOD� 

kP   FRPSUHVVLYH VWUHQJWK IDFWRU �VHH 7DEOH ���� 

kK   MRLQW WKLFNQHVV IDFWRU   ��� �hX���tM����� EXW WR QRW H[FHHG ��� 

7DEOH ��� LV GHHPHG WR FRQIRUP WR WKLV H[SUHVVLRQ� 

XFf c   FKDUDFWHULVWLF XQFRQILQHG FRPSUHVVLYH VWUHQJWK RI PDVRQU\ XQLWV
LQ PHJDSDVFDOV 

�LL� )RU $$& PDVRQU\ ZLWK WKLQ�EHG PRUWDU� WKH GHVLJQ FKDUDFWHULVWLF FRPSUHVVLYH 
VWUHQJWK VKDOO EH WDNHQ DV Pf c    XFf c � 
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)RU FRQFUHWH DQG $$& XQLWV� XFf c  VKDOO EH WKH �� GD\ VWUHQJWK� ,I WHVWHG DW DQRWKHU DJH� 
D FRUUHFWLRQ VKDOO EH PDGH WR REWDLQ WKH �� GD\ VWUHQJWK� 

�E� )RU VSHFLDO PDVRQU\� WKH GHVLJQ FKDUDFWHULVWLF FRPSUHVVLYH VWUHQJWK VKDOO EH WDNHQ DV 
D YDOXH GHWHUPLQHG LQ DFFRUGDQFH ZLWK $SSHQGL[ % IURP WHVWV FDUULHG RXW LQ 
DFFRUGDQFH ZLWK $SSHQGL[ &� 

TABLE   3.1 
CHARACTERISTIC COMPRESSIVE STRENGTH OF MASONRY � �f cmb  

Type of 
masonry 

unit 

Bedding 
type 

Mortar 
class 

(see Note 2) 

Characteristic unconfined compressive strength 
of unit 
� �ucf c  

MPa 

Compressive 
strength 

factor 
� �mk  

5 10 15 20 25 30 40 t50 

&OD\ )XOO 0� ��� ��� ��� ��� ��� ��� ��� ��� ��� 

&OD\ )XOO 0� ��� ��� ��� ��� ��� ��� ��� ��� ��� 

&OD\ )XOO 0� ��� ��� ��� ��� ���� ���� ���� ���� ��� 

&OD\ )DFH VKHOO 0� ��� ��� ��� ��� ��� ��� ���� ���� ��� 

&RQFUHWH )XOO 0� ��� ��� ��� ��� ��� ��� ��� ��� ��� 

&RQFUHWH )DFH VKHOO 0� ��� ��� ��� ��� ��� ��� ���� ���� ��� 

&DOFLXP 
VLOLFDWH 

)XOO 0� ��� ��� ��� ��� ��� ��� ��� ��� ��� 

&DOFLXP 
VLOLFDWH 

)XOO 0� ��� ��� ��� ��� ���� ���� ���� ���� ��� 

127(6�  
� /LQHDU LQWHUSRODWLRQ PD\ EH XVHG� 
� 0RUWDU FODVVLILFDWLRQ LV JLYHQ LQ 7DEOH ����� 

TABLE   3.2 
JOINT THICKNESS FACTOR (kh) 

Ratio of masonry unit height to mortar 
bed joint thickness ��� ��� ��� ��� ���� ���� ���� 

Joint thickness factor (kh) ���� ���� ���� ���� ���� ���� ���� 

3.3.3   Flexural tensile strength 

7KH FKDUDFWHULVWLF IOH[XUDO WHQVLOH VWUHQJWK � �PWf c  IRU XQUHLQIRUFHG� UHLQIRUFHG DQG 
SUHVWUHVVHG PDVRQU\ VKDOO EH DV IROORZV� 

�D� 8QGHU DFWLRQV UHVXOWLQJ IURP ZLQG� HDUWKTXDNH ORDGV RU VLPLODU IRUFHV RI D VKRUW�WHUP� 
WUDQVLHQW QDWXUH� DQG ZKHUH DQ\ VLPXOWDQHRXV IRUFH GXH WR YHUWLFDO ORDGV �FG� LV QRW D 
QHJDWLYH YDOXH �WKDW LV� QRW D QHW WHQVLRQ IRUFH�� 

�L� $W PRUWDU MRLQWV� 

�$� )RU FOD\� FRQFUHWH DQG FDOFLXP VLOLFDWH PDVRQU\ �H[FHSW VSHFLDO PDVRQU\�� 
D YDOXH QRW JUHDWHU WKDQ ���� 03D� 

�%� )RU $$& PDVRQU\ ZLWK WKLQ�EHG MRLQWV �H[FHSW VSHFLDO PDVRQU\�� D YDOXH 
QRW JUHDWHU WKDQ ���� 03D� 
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�&� )RU VSHFLDO PDVRQU\� D YDOXH REWDLQHG IURP WHVWV LQ DFFRUGDQFH ZLWK 
$SSHQGL[ ' EXW QRW JUHDWHU WKDQ � 03D� 

�LL� $W LQWHUIDFHV ZLWK RWKHU PDWHULDOV� 

�$� :KHUH UHVXOWV RI WHVWV LQ DFFRUGDQFH ZLWK $SSHQGL[ ' DUH DYDLODEOH� WKH 
GHVLJQ FKDUDFWHULVWLF IOH[XUDO WHQVLOH VWUHQJWK VKDOO EH WDNHQ DV D YDOXH 
GHULYHG IURP WKRVH WHVWV� 

�%� ,Q RWKHU FDVHV� WKH GHVLJQ FKDUDFWHULVWLF IOH[XUDO WHQVLOH VWUHQJWK VKDOO EH 
WDNHQ DV ]HUR� 

/LYH ORDGV VKDOO QRW EH FRQVLGHUHG WR EH RI D VKRUW�WHUP WUDQVLHQW QDWXUH� 

�E� ,Q DOO RWKHU ORDGLQJ FDVHV� WKH GHVLJQ FKDUDFWHULVWLF IOH[XUDO WHQVLOH VWUHQJWK VKDOO EH 
WDNHQ DV ]HUR� 

3.3.4   Shear strength 

7KH GHVLJQ FKDUDFWHULVWLF VKHDU VWUHQJWK � �PVf c  VKDOO EH DV IROORZV� 

�D� )RU VKHDU LQ WKH KRUL]RQWDO GLUHFWLRQ LQ FRQWLQXRXV KRUL]RQWDO PRUWDU MRLQWV� 

�L� )RU PDVRQU\ FRQVWUXFWHG ZLWK FOD\� FRQFUHWH RU FDOFLXP VLOLFDWH XQLWV� WKH 
GHVLJQ FKDUDFWHULVWLF VKHDU VWUHQJWK � �PVf c  VKDOO EH WDNHQ DV ���� PWf c  EXW QRW 
JUHDWHU WKDQ ���� 03D� QRU OHVV WKDQ ���� 03D� 

�LL� )RU $$& PDVRQU\ ZLWK WKLQ�EHG PRUWDU� WKH GHVLJQ FKDUDFWHULVWLF VKHDU VWUHQJWK 
� �PVf c  VKDOO EH WDNHQ DV ���� XWf c � 

�E� )RU VKHDU LQ WKH YHUWLFDO GLUHFWLRQ� 

�L� :KHUH QHLWKHU FRQQHFWRUV QRU PDVRQU\ KHDGHU XQLWV FURVV WKH VKHDU SODQH� WKH 
GHVLJQ FKDUDFWHULVWLF VKHDU VWUHQJWK � �PVf c  VKDOO EH WDNHQ DV ]HUR� 

�LL� :KHUH FRQQHFWRUV LQ DFFRUGDQFH ZLWK &ODXVH ���� LQWHUVHFW WKH VKHDU SODQH� WKH 
GHVLJQ FKDUDFWHULVWLF VKHDU VWUHQJWK � �PVf c  VKDOO EH WDNHQ DV² 

�$� IRU PRUWDU MRLQWV²���� PWf c  RU ���� 03D� ZKLFKHYHU LV OHVV� RU 

�%� IRU WKLQ�EHG PRUWDU MRLQWV²]HUR� 

�LLL� )RU PDVRQU\ LQ RUGLQDU\ UXQQLQJ ERQG� RU LI WKHUH DUH PDVRQU\ KHDGHU XQLWV LQ 
DFFRUGDQFH ZLWK &ODXVH ���� LQWHUVHFWLQJ WKH VKHDU SODQH� WKH GHVLJQ 
FKDUDFWHULVWLF VKHDU VWUHQJWK � �PVf c  VKDOO EH WDNHQ DV² 

�$� IRU PDVRQU\ FRQVWUXFWHG ZLWK FOD\� FRQFUHWH RU FDOFLXP VLOLFDWH XQLWV� 
���rK 03D� RU 

�%� IRU PDVRQU\ EXLOW ZLWK $$& XQLWV� ���rK 03D 

ZKHUH 

rK   SURSRUWLRQ RI WKH YHUWLFDO VKHDU SODQH WKDW LV LQWHUVHFWHG E\ 
PDVRQU\ KHDGHU XQLWV 

�F� $W D MRLQW RU LQWHUIDFH FRQILQHG E\ ERQGHG UHLQIRUFHPHQW QRUPDO WR WKH VKHDU SODQH� 
WKH GHVLJQ FKDUDFWHULVWLF VKHDU VWUHQJWK VKDOO EH WDNHQ DV ���� 03D� 

�G� $W PHPEUDQH�W\SH GDPS�SURRI FRXUVHV �'3&V�� IODVKLQJV� DQG DW WKH LQWHUIDFH ZLWK 
PDWHULDOV RWKHU WKDQ FRYHUHG E\ &ODXVH ������F�� WKH GHVLJQ FKDUDFWHULVWLF VKHDU 
VWUHQJWK VKDOO EH WDNHQ DV ]HUR� RU D YDOXH EDVHG RQ WKH UHVXOWV RI WHVWV LQ DFFRUGDQFH 
ZLWK &ODXVH ������ 
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3.3.5   Shear factor 
7KH VKHDU IDFWRU �kY� IRU FDOFXODWLQJ WKH IULFWLRQDO FRPSRQHQW RI VKHDU FDSDFLW\ LQ 
DFFRUGDQFH ZLWK &ODXVH ����� VKDOO EH DV JLYHQ LQ 7DEOH ���� 

TABLE   3.3 
SHEAR FACTOR (kv) 

Type of masonry Location kv 

&OD\� FRQFUHWH RU 
FDOFLXP VLOLFDWH 

$W PRUWDU EHG MRLQWV ��� 

$$& $W WKLQ�EHG PRUWDU MRLQWV ���� 

$OO $W PHPEUDQH�W\SH '3&V� IODVKLQJV DQG VLPLODU ORFDWLRQV ZKHUH WKH 
PHPEUDQH LV LQ FRQWDFW ZLWK WKH XQLW� RU FRQFUHWH RU ZLWKLQ WKH PRUWDU 
DQG WKH '3& PHPEUDQH FRQVLVWV RI² 

 

�D� ELWXPHQ�FRDWHG DOXPLQLXP RU HPERVVHG SRO\HWK\OHQH ��� 

�E� 3RO\HWK\OHQH DQG ELWXPHQ�FRDWHG DOXPLQLXP ���� 

$W LQWHUIDFHV RI PDVRQU\ ZLWK FRQFUHWH ��� 

$W LQWHUIDFHV RI PDVRQU\ ZLWK VWHHO ��� 

$W VOLS MRLQWV FRPSULVLQJ WZR OD\HUV RI PHPEUDQH�W\SH '3& PDWHULDO ��� 

$W RWKHU ORFDWLRQV ]HUR 

3.3.6   Elastic properties of masonry 
:KHUH PDVRQU\ LV DVVXPHG WR KDYH OLQHDU HODVWLF SURSHUWLHV DQG LQ WKH DEVHQFH RI WHVW 
UHVXOWV� GHVLJQ YDOXHV IRU HODVWLF PRGXOL VKDOO EH DV JLYHQ LQ 7DEOH ���� 

TABLE   3.4 
ELASTIC MODULI FOR MASONRY 

Masonry unit type Mortar 
class 

Short-term loading 
Em 

Long-term loading 
EL 

&OD\ XQLWV ZLWK XFf c  LQ WKH UDQJH 

� WR �� 03D 

0� DQG 0� ��� Pf c  ��� Pf c  

&OD\ XQLWV ZLWK XFf c  ! �� 03D 0� DQG 0� ���� Pf c  ��� Pf c  

&RQFUHWH XQLWV ZLWK GHQVLW\ 
t���� NJ�P� DQG FDOFLXP VLOLFDWH XQLWV 

0� DQG 0� ���� Pf c  ��� Pf c  

&RQFUHWH XQLWV ZLWK GHQVLW\ 
����� NJ�P� 

0� DQG 0� ��� Pf c  ��� Pf c  

*URXWHG FRQFUHWH RU FOD\ PDVRQU\ $Q\ ���� Ff c  ��� Ff c  

$$& 7KLQ EHG ��� Pf c  ��� Pf c  

127(6�  
� 7KH DERYH YDOXHV DUH VXLWDEOH IRU XVH ZLWK XQFUDFNHG UHLQIRUFHG PDVRQU\ VHFWLRQ SURSHUWLHV� )RU 

FUDFNHG UHLQIRUFHG PDVRQU\ VHFWLRQ SURSHUWLHV� RWKHU YDOXHV PD\ EH DVVXPHG EDVHG RQ UHLQIRUFHG 
FRQFUHWH SULQFLSOHV� 

� 0RUWDU FODVVLILFDWLRQ LV JLYHQ LQ 7DEOH ����� 

Full document details: AS 3700-2018

http://avadocuments2026.com/doc/as-3700-2018
http://avadocuments2026.com/doc/as-3700-2018


AS 3700:2018 �� 

¤ Standards Australia  www.standards.org.au 

3.4   TIES AND ACCESSORIES 
7KH W\SH DQG GXW\ UDWLQJ RI ZDOO WLHV VKDOO EH VSHFLILHG� :KHUH WKH\ DUH GHVLJQHG WR FRQQHFW 
VWUXFWXUDO HOHPHQWV� WKH GHVLJQ VWUHQJWK DQG VWLIIQHVV RI DFFHVVRULHV VKDOO DOVR EH VSHFLILHG� 

7KH PHDQ WLH VWUHQJWK �FW� RI 7\SH $ YHQHHU ZDOO WLHV VKDOO EH QRW OHVV WKDQ WKH YDOXHV JLYHQ 
LQ 7DEOH ���� 7KH GHVLJQ VWUHQJWK RI 7\SH $ FDYLW\ ZDOO WLHV VKDOO EH QRW OHVV WKDQ WKH YDOXHV 
JLYHQ LQ 7DEOH ���� 

TABLE   3.5 

STRENGTH OF TYPE A VENEER TIES 

Tie duty rating 
Mean tie strength (Ft) 

kN 

Tension Compression 

/LJKW GXW\ ���� ���� 

0HGLXP GXW\ ���� ���� 

+HDY\ GXW\ ��� ��� 

127(� 7KH YDOXHV LQ WKH 7DEOH UHSUHVHQW PHDQ YDOXHV 
GHWHUPLQHG IURP D WLH WHVW LQ DFFRUGDQFH ZLWK 
$6�1=6 ������� 

TABLE   3.6 
STRENGTH OF TYPE A CAVITY TIES 

Tie duty rating 
Mean tie strength (Ft) 

kN 

Tension Compression 

/LJKW GXW\ ���� ���� 

0HGLXP GXW\ ���� ���� 

+HDY\ GXW\ ��� ��� 

127(� 7KH YDOXHV LQ WKH 7DEOH UHSUHVHQW PHDQ YDOXHV 
GHWHUPLQHG IURP D WLH WHVW LQ DFFRUGDQFH ZLWK 
$6�1=6 ������� 

3.5   GROUT 

7KH GHVLJQ FKDUDFWHULVWLF FRPSUHVVLYH VWUHQJWK RI JURXW � �FJf c  VKDOO EH WDNHQ DV WKH 

FKDUDFWHULVWLF F\OLQGHU VWUHQJWK RI JURXW DW �� GD\V � �Ff c  PHDVXUHG LQ DFFRUGDQFH ZLWK WKH 
UHTXLUHPHQWV IRU FRQFUHWH LQ $6 ����� EXW QRW OHVV WKDQ �� 03D� 

3.6   REINFORCEMENT 
3.6.1   Strength 

7KH GHVLJQ \LHOG VWUHQJWK RI UHLQIRUFHPHQW �fV\� VKDOO EH LQ DFFRUGDQFH ZLWK 7DEOH ���� 
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TABLE   3.7 
STRENGTH AND DUCTILITY OF REINFORCEMENT 

Reinforcement Design yield 
strength (fsy)  

MPa 
Ductility class 

Type Designation grade 

%DU SODLQ WR $6�1=6 ���� 5���1 ��� 1RUPDO 

%DU GHIRUPHG WR $6�1=6 ���� 
'���/ �ILWPHQWV RQO\� ��� /RZ 

'���1 ��� 1RUPDO 

:HOGHG PHVK� SODLQ� GHIRUPHG DQG 
LQGHQWHG WR $6�1=6 ���� 

'���/ ��� /RZ 

'���1 ��� 1RUPDO 

6WDLQOHVV VWHHO SODLQ EDU WR 
(1 ������� �VHH 1RWHV � DQG �� 

��� ��� 1RUPDO 

6WDLQOHVV VWHHO ULEEHG EDU WR 
%6 ���� �VHH 1RWHV � DQG �� 

��� ��� 1RUPDO 

127(6�  
� 5HIHUHQFH VKRXOG EH PDGH WR $6�1=6 ���� IRU H[SODQDWLRQ RI GHVLJQDWLRQV� 
� 6WDLQOHVV VWHHO EDU ZLWK SK\VLFDO DQG PHFKDQLFDO SURSHUWLHV VKRZQ DERYH DQG RWKHUZLVH LQ 

DFFRUGDQFH ZLWK %6 ���� RU (1 ������� DQG WKH FKHPLFDO FRPSRVLWLRQ FRQIRUPLQJ WR RQH RI 
GHVLJQDWLRQV ������� ������� ������� ������� ������ RU ������ WR (1 �������� 

� 6WDLQOHVV VWHHO EDU WR %6 ���� DQG (1 ������� DUH GHHPHG WR PHHW WKH UHTXLUHPHQWV IRU 'XFWLOLW\ 
&ODVV 1 UHLQIRUFHPHQW DV LQ $6�1=6 ����� 

3.6.2   Modulus of elasticity 

7KH PRGXOXV RI HODVWLFLW\ RI UHLQIRUFHPHQW �EV�� IRU DOO VWUHVV YDOXHV QRW JUHDWHU WKDQ WKH 
GHVLJQ \LHOG VWUHQJWK RI UHLQIRUFHPHQW �fV\�� VKDOO EH HLWKHU² 

�D� WDNHQ DV HTXDO WR ��� u ��� 03D� RU 

�E� GHWHUPLQHG E\ WHVW� 

3.6.3   Stress-strain curves 
7KH VWUHVV�VWUDLQ FXUYH IRU UHLQIRUFHPHQW VKDOO EH HLWKHU² 

�D� DVVXPHG WR EH RI D IRUP GHILQHG E\ UHFRJQL]HG VLPSOLILHG HTXDWLRQV� RU 

�E� GHWHUPLQHG IURP VXLWDEOH WHVW GDWD� 

3.7   TENDONS 
3.7.1   Strength 

7KH VWUHQJWK RI SUHVWUHVVLQJ WHQGRQV VKDOO EH DV IROORZV� 

�D� 7KH WHQVLOH VWUHQJWK RI SUHVWUHVVLQJ WHQGRQV �fS� VKDOO EH WDNHQ DV WKH PLQLPXP WHQVLOH 
VWUHQJWK VSHFLILHG LQ 7DEOH ���� 

�E� 7KH \LHOG VWUHQJWK RI SUHVWUHVVLQJ WHQGRQV �fS\� VKDOO EH WDNHQ DV² 

�L� IRU ZLUH XVHG LQ WKH DV�GUDZQ FRQGLWLRQ ��������������������������������������������������� ����fS� 

�LL� IRU VWUHVV�UHOLHYHG ZLUH ���������������������������������������������������������������������� ����fS� DQG 

�LLL� IRU DOO JUDGHV RI VWUDQG DQG EDU WHQGRQV ��������������������������������������������������� ����fS� 
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3.7.2   Modulus of elasticity 

7KH PRGXOXV RI HODVWLFLW\ RI SUHVWUHVVLQJ WHQGRQV �ES�� VKDOO EH HLWKHU² 

�D� WDNHQ DV² 

�L� IRU VWUHVV�UHOLHYHG ZLUH WR $6�1=6 ������ ��������������������������������� ��� u ��� 03D� 

�LL� IRU VWUHVV�UHOLHYHG VWHHO VWUDQG WR $6�1=6 ������ ���������������� ��� u ��� 03D� DQG 

�LLL� IRU FROG�ZRUNHG KLJK WHQVLOH 
DOOR\ VWHHO EDUV WR $6�1=6 ������ �������������������������������������������� ���� u ��� 03D� 

or 

�E� GHWHUPLQHG E\ WHVW� 

3.7.3   Stress-strain curves 

7KH VWUHVV�VWUDLQ FXUYH IRU SUHVWUHVVLQJ WHQGRQV VKDOO EH GHWHUPLQHG IURP WHVWLQJ LQ 
DFFRUGDQFH ZLWK $6 ����� 

3.7.4   Other properties 

:KHUH RWKHU SURSHUWLHV RI SUHVWUHVVLQJ WHQGRQV DUH UHTXLUHG� UHIHUHQFH VKDOO EH PDGH WR 
$6 ����� 

TABLE   3.8 

TENSILE STRENGTH OF PRESTRESSING TENDONS (fp) 

Material type and Standard 
Nominal diameter Area Minimum 

breaking load 
Minimum tensile 

strength 

mm mm2 kN MPa 

:LUH� $6�1=6 ������ 

� ���� ���� ���� 

� ���� ���� ���� 

� ���� ���� ���� 

��ZLUH VXSHU VWUDQG� 
$6�1=6 ������ 

��� ���� ��� ���� 

���� ��� ��� ���� 

���� ��� ��� ���� 

��ZLUH UHJXODU VWUDQG� 
$6�1=6 ������ 

���� ���� ��� ���� 

%DUV� $6�1=6 ������ 
�6XSHU JUDGH RQO\� 

�� ��� ��� ���� 

��� ��� ��� ���� 

�� ��� ��� ���� 

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

4.1   SCOPE OF SECTION 
7KLV 6HFWLRQ VHWV RXW UHTXLUHPHQWV IRU WKH JHQHUDO GHVLJQ DVSHFWV RI PDVRQU\ PHPEHUV DQG 
VWUXFWXUHV� LQFOXGLQJ SUHYHQWLRQ RI PRLVWXUH SHQHWUDWLRQ� MRLQWV� ERQGLQJ DQG W\LQJ� 
FRQQHFWLRQV� DUFKHV DQG OLQWHOV� VLOOV DQG FRUEHOOLQJ� ,W DOVR SURYLGHV FDSDFLW\ UHGXFWLRQ 
IDFWRUV DQG FURVV�VHFWLRQDO GLPHQVLRQV DQG SURSHUWLHV UHTXLUHG IRU GHVLJQ� 

4.2   MEMBERS OF MIXED CONSTRUCTION 
0HPEHUV RI PL[HG FRQVWUXFWLRQ VKDOO FRPSO\ ZLWK RQH RI WKH IROORZLQJ� 

�D� $ PHPEHU FRQVWUXFWHG RI PRUH WKDQ RQH W\SH RI PDVRQU\ XQLW RU PRUWDU VKDOO EH 
GHVLJQHG DVVXPLQJ WKH OHDVW IDYRXUDEOH FRPELQDWLRQ RI XQLW DQG PRUWDU W\SH ZKHQ 
GHWHUPLQLQJ SURSHUWLHV IRU VWUHQJWK DQG GXUDELOLW\� 

�E� $ PHPEHU FRPSRVHG RI PRUH WKDQ RQH W\SH RI PDVRQU\ V\VWHP �H�J� XQUHLQIRUFHG DQG 
UHLQIRUFHG� VKDOO EH GHVLJQHG IRU FRPSRVLWH DFWLRQ EHWZHHQ WKH V\VWHPV� 

,Q HDFK FDVH� DFFRXQW VKDOO EH WDNHQ RI WKH GLIIHUHQW PDWHULDO SURSHUWLHV RI WKH SDUWV DQG WKH 
SRWHQWLDO IRU GLIIHUHQWLDO PRYHPHQW� 

4.3   CHASES, HOLES AND RECESSES 
7KH HIIHFW RI DQ\ FKDVHV� KROHV DQG UHFHVVHV UHTXLUHG LQ WKH PDVRQU\ VKDOO EH WDNHQ LQWR 
DFFRXQW LQ WKH GHVLJQ WR HQVXUH WKDW WKH PDVRQU\ DFKLHYHV WKH UHTXLUHG SHUIRUPDQFH� 
LQFOXGLQJ VWUXFWXUDO� PRLVWXUH�UHVLVWDQFH� ILUH�UHVLVWDQFH� LQVXODWLRQ DQG RWKHU SURSHUWLHV 
UHTXLUHG RI WKH PDVRQU\� 

127(6�  
� 7KH QHHG IRU FKDVHV� KROHV DQG UHFHVVHV WR PDVRQU\ VKRXOG EH PLQLPL]HG� 
� 6HH DOVR &ODXVH ������ 

4.4   CAPACITY REDUCTION FACTORS 
7KH YDOXH RI WKH FDSDFLW\ UHGXFWLRQ IDFWRU �I� XVHG WR HYDOXDWH WKH VWUHQJWK FDSDFLW\ RI D 
PHPEHU VKDOO EH WDNHQ IURP 7DEOH ���� 
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TABLE   4.1 
CAPACITY REDUCTION FACTORS 

Type of masonry or accessory and action effect Capacity reduction factor (I) 

�D� 8QUHLQIRUFHG PDVRQU\�  

�L� &RPSUHVVLRQ  

�$� 6ROLG RU FRUHG ���� 

�%� +ROORZ ���� 

�&� *URXWHG ���� 

�LL� )OH[XUH ���� 

�LLL� 6KHDU ���� 

�LY� 2WKHU DFWLRQV ���� 

�E� 5HLQIRUFHG DQG SUHVWUHVVHG PDVRQU\ ���� 

�F� :DOO WLHV� FRQQHFWRUV DQG DFFHVVRULHV�  

�L� :DOO WLHV LQ WHQVLRQ RU FRPSUHVVLRQ ���� 

�LL� &RQQHFWRUV DFURVV D MRLQW LQ PDVRQU\ ���� 

�LLL� $FFHVVRULHV DQG RWKHU DFWLRQV ���� 

4.5   CROSS-SECTION PROPERTIES 
4.5.1   Bedded thickness 

7KH EHGGHG WKLFNQHVV �tE� RI D PDVRQU\ PHPEHU IRU GHVLJQ VKDOO EH WDNHQ DV IROORZV� 

�D� ,I WKH PRUWDU EHG MRLQWV DUH ILQLVKHG IOXVK RU DUH WRROHG WR D GHSWK QRW H[FHHGLQJ 
� PP� tE VKDOO EH HTXDO WR WKH RYHUDOO WKLFNQHVV RI WKH PDVRQU\ PHPEHU� 

�E� ,I WKH PRUWDU EHG MRLQWV DUH UDNHG� tE VKDOO EH HTXDO WR WKH RYHUDOO WKLFNQHVV RI WKH 
PDVRQU\� OHVV WKH GHSWK RI UDNLQJ� 

127(6�  
� 7KH GLPHQVLRQV XVHG WR GHWHUPLQH EHGGHG WKLFNQHVV DUH EDVHG RQ WKH ZRUN VL]H GLPHQVLRQV RI 

WKH PDVRQU\ XQLWV� 
� 7KH HIIHFWV RI RFFDVLRQDO GHHS UDNLQJ� VXFK DV WKDW UHTXLUHG IRU RYHUIODVKLQJ VHW LQWR PRUWDU 

MRLQWV� VKRXOG DOVR EH FRQVLGHUHG LQ WKH VWUXFWXUDO GHVLJQ� 

4.5.2   Effective width of compression faces and flanges 

3URYLGHG WKH RXWVWDQGLQJ SRUWLRQV RI WKH IDFH RU IODQJH DUH EXLOW WR DFW LQ PRQROLWKLF 
VWUXFWXUDO DFWLRQ ZLWK WKH GLDSKUDJP RU ZHE� WKH HIIHFWLYH ZLGWK �b� RI HDFK RXWVWDQGLQJ 
SRUWLRQ RI WKH FRPSUHVVLRQ IDFH RU IODQJH RI DQ ,� 7� / RU VLPLODU FURVV�VHFWLRQDO IRUP VKDOO 
EH DVVXPHG WR H[WHQG EH\RQG WKH IDFH RI WKH FRQQHFWLQJ GLDSKUDJP RU ZHE SRUWLRQ E\ DQ 
DPRXQW QRW H[FHHGLQJ WKH OHDVW RI² 

�D� VL[ WLPHV WKH WKLFNQHVV RI WKH FRPSUHVVLRQ IDFH RU IODQJH� 

�E� KDOI WKH FOHDU GLVWDQFH WR WKH QH[W DGMDFHQW GLDSKUDJP RU ZHE� 

�F� WKH GLVWDQFH WR WKH VWUXFWXUDO HQG RI WKH PDVRQU\ LQ WKH RXWVWDQGLQJ IDFH RU IODQJH� 

�G� LQ D PHPEHU VSDQQLQJ EHWZHHQ ODWHUDO VXSSRUWV� ���� WLPHV WKH VSDQ GLVWDQFH EHWZHHQ 
WKRVH VXSSRUWV� RU 

�H� LQ D VKHDU ZDOO ZLWK UHWXUQV� DFWLQJ DV D FDQWLOHYHU² 

�L� ZKHUH WKH RXWVWDQGV SURMHFW IURP ERWK VLGHV RI WKH ZHE SRUWLRQ RI WKH ZDOO� 
���� WLPHV WKH WRWDO KHLJKW RI WKH ZDOO DERYH WKH OHYHO EHLQJ DQDO\VHG� RU 
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�LL� ZKHUH WKH RXWVWDQG SURMHFWV IURP RQO\ RQH VLGH RI WKH ZHE SRUWLRQ RI WKH ZDOO� 
���� WLPHV WKH WRWDO KHLJKW RI WKH ZDOO DERYH WKH OHYHO EHLQJ DQDO\VHG� 

7KH HIIHFWV RI DQ\ KROHV RU RSHQLQJV LQ WKH IODQJH RQ WKH HIIHFWLYH IODQJH ZLGWK VKDOO EH 
WDNHQ LQWR DFFRXQW� 

127(� &ODXVH ��� SURYLGHV FULWHULD IRU WKH GHVLJQ ZLGWK RI WKH FRPSUHVVLRQ IDFH IRU KROORZ XQLW 
UHLQIRUFHG PDVRQU\ ZDOOV LQ EHQGLQJ� 

4.5.3   Structural end of a masonry member 
7KH VWUXFWXUDO HQG RI D PDVRQU\ PHPEHU VKDOO EH WKH YHUWLFDO FURVV�VHFWLRQ LQ WKH PHPEHU 
DFURVV ZKLFK YHUWLFDO VKHDU FDQQRW EH WUDQVIHUUHG� DQG VKDOO LQFOXGH² 
�D� WKH DFWXDO HQG RU IDFH RI WKH PHPEHU� 
�E� D FRQWURO MRLQW LQ WKH PHPEHU� DQG 
�F� D YHUWLFDO PRUWDU MRLQW LQ WKH PDVRQU\ �RWKHU WKDQ SHUSHQG MRLQWV LQ QRUPDO UXQQLQJ 

ERQG�� XQOHVV WKDW MRLQW LV LQWHUVHFWHG E\ PDVRQU\ ERQGLQJ RU W\LQJ FRPSO\LQJ ZLWK 
&ODXVH ���� RU LV RWKHUZLVH FRQVWUXFWHG WR JLYH WKH UHTXLUHG PRQROLWKLF VWUXFWXUDO 
DFWLRQ� 

4.5.4   Bedded area 
7KH EHGGHG DUHD RI D PDVRQU\ PHPEHU FURVV�VHFWLRQ �AE� VKDOO EH DV IROORZV� 
�D� )RU VROLG� FRUHG DQG KRUL]RQWDOO\ FRUHG XQLW PDVRQU\� WKH EHGGHG DUHD RI WKH PRUWDU 

EDVHG RQ WKH EHGGHG WKLFNQHVV LQ DFFRUGDQFH ZLWK &ODXVH ������ 
�E� )RU KROORZ XQLW PDVRQU\� WKH EHGGHG DUHD RI WKH PRUWDU EDVHG RQ WKH IDFH VKHOO ZLGWK 

DQG QRW LQFOXGLQJ WKH DUHD RI ZHEV LQ WKH XQLWV� 
4.5.5   Combined cross-sectional area 
7KH FRPELQHG FURVV�VHFWLRQDO DUHD RI D JURXWHG RU UHLQIRUFHG PDVRQU\ PHPEHU �AF� VKDOO EH 
DV IROORZV� 
�D� )RU D IXOO\ JURXWHG PHPEHU� WKH SURGXFW RI WKH RYHUDOO ZLGWK OHVV WKH GHSWK RI UDNLQJ 

�LI DQ\�� DQG WKH OHQJWK� 
�E� )RU D SDUWLDOO\ JURXWHG PHPEHU� WKH SURGXFW RI WKH RYHUDOO ZLGWK OHVV WKH GHSWK RI 

UDNLQJ �LI DQ\�� DQG WKH SRUWLRQ RI WKH OHQJWK UHSUHVHQWHG E\ WKH JURXWHG FRUHV� SOXV 
WKH EHGGHG DUHD RI WKH SRUWLRQ RI WKH OHQJWK UHSUHVHQWHG E\ WKH XQJURXWHG FRUHV� 

4.5.6   Design cross-sectional area 
7KH GHVLJQ FURVV�VHFWLRQDO DUHD RI D PHPEHU �AG� VKDOO EH DV IROORZV� 
�D� )RU XQUHLQIRUFHG DQG XQJURXWHG PDVRQU\� WKH EHGGHG DUHD �AE� LQ DFFRUGDQFH ZLWK 

&ODXVH ������ 
�E� )RU JURXWHG RU UHLQIRUFHG PDVRQU\� WKH FRPELQHG FURVV�VHFWLRQDO �AF� DUHD LQ 

DFFRUGDQFH ZLWK &ODXVH ������ 
4.5.7   Grout area 
7KH GHVLJQ FURVV�VHFWLRQDO DUHD RI JURXW LQ D JURXWHG RU UHLQIRUFHG PHPEHU �AJ� VKDOO EH DV 
IROORZV� 

AJ   AG � AE � � � �����

ZKHUH 

AG   GHVLJQ FURVV�VHFWLRQDO DUHD RI D PDVRQU\ PHPEHU LQ DFFRUGDQFH ZLWK
&ODXVH ����� 

AE   EHGGHG DUHD RI D PDVRQU\ FURVV�VHFWLRQ RU PHPEHU LQ DFFRUGDQFH ZLWK
&ODXVH ����� 
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4.5.8   Section modulus and second moment of area 

7KH VHFWLRQ PRGXOXV RI D FURVV�VHFWLRQ VKDOO EH GHULYHG IURP WKH GLPHQVLRQV RI WKH GHVLJQ 
FURVV�VHFWLRQDO DUHD DW WKH QHDUHVW PRUWDU MRLQW� 

,Q XQJURXWHG KROORZ XQLW PDVRQU\� WKH FRQWULEXWLRQV RI WKH ZHEV RI WKH XQLWV PD\ EH WDNHQ 
LQWR DFFRXQW IRU GHWHUPLQLQJ WKH VWLIIQHVV DQG GHIOHFWLRQ RI PDVRQU\ PHPEHUV� 

4.5.9   Chases, holes and recesses 
7KH GHVLJQ SURSHUWLHV RI WKH PHPEHU VKDOO WDNH LQWR DFFRXQW DQ\ FKDVHV� KROHV DQG UHFHVVHV 
LQ WKH PHPEHU� 

127(� 6HH DOVR &ODXVH ���� 

4.6   DESIGN FOR ROBUSTNESS 
4.6.1   General 
0DVRQU\ PHPEHUV DQG WKHLU FRQQHFWLRQV VKDOO KDYH DQ DGHTXDWH GHJUHH RI UREXVWQHVV� 7KLV 
UHTXLUHPHQW VKDOO EH GHHPHG WR EH PHW SURYLGHG WKH PHPEHUV DUH SURSRUWLRQHG LQ 
DFFRUGDQFH ZLWK &ODXVH ����� RU &ODXVH ������ 

7KLV UHTXLUHPHQW LV LQ DGGLWLRQ WR RWKHU GHVLJQ UHTXLUHPHQWV� LQFOXGLQJ VWUXFWXUDO GHVLJQ LQ 
DFFRUGDQFH ZLWK 6HFWLRQV �� � RU �� 

4.6.2   Robustness of walls 
:DOOV VKDOO EH SURSRUWLRQHG WR UHVLVW DQ XOWLPDWH XQLIRUPO\ GLVWULEXWHG RXW�RI�SODQH ORDG RI 
��� N3D LQ DFFRUGDQFH ZLWK &ODXVHV ���� ��� RU ���� 1R ORDG IDFWRU LV UHTXLUHG WR EH DSSOLHG 
WR WKLV ORDG� 

$ FRQWURO MRLQW LQ D ZDOO� RU DQ HGJH WR DQ RSHQLQJ LQ D ZDOO� VKDOO EH UHJDUGHG DV DQ 
XQVXSSRUWHG HGJH WR WKDW ZDOO XQOHVV VSHFLILF PHDVXUHV DUH WDNHQ WR SURYLGH DGHTXDWH ODWHUDO 
VXSSRUW DW WKDW HGJH �VHH &ODXVH ����� 

7KH UREXVWQHVV RI ZDOOV RI JHRPHWULF VHFWLRQ PD\ EH FKHFNHG E\ GHWHUPLQLQJ DQ HTXLYDOHQW 
WKLFNQHVV RI D UHFWDQJXODU VHFWLRQ IURP ILUVW SULQFLSOHV DQG DSSO\LQJ WKH SURYLVLRQV RI WKLV 
&ODXVH� 

,Q WKH FDVH RI ORDGEHDULQJ PHPEHUV� YHUWLFDO ORDGV DSSOLHG WR WKH WRS RI WKH PHPEHU VKDOO EH 
LJQRUHG ZKHQ GHWHUPLQLQJ LWV UREXVWQHVV� 

4.6.3   Robustness of isolated reinforced and unreinforced masonry piers 
,VRODWHG SLHUV VKDOO EH SURSRUWLRQHG VXFK WKDW² 
 

Y
U

H C
t
d  � � � �����

ZKHUH 

H   WKH FOHDU KHLJKW RI WKH SLHU EHWZHHQ KRUL]RQWDO ODWHUDO VXSSRUWV� LQ PHWUHV 

tU   WKH PLQLPXP WKLFNQHVV RI WKH SLHU� LQ PHWUHV 

CY   UREXVWQHVV FRHIILFLHQW² 

  �D� IRU LVRODWHG SLHUV XQUHLQIRUFHG YHUWLFDOO\� ����� DQG 

  �E� IRU LVRODWHG SLHUV UHLQIRUFHG YHUWLFDOO\ RU SUHVWUHVVHG� ��� 

  127(� 5HLQIRUFHG YHUWLFDOO\ PHDQV FRPSO\LQJ ZLWK WKH UHLQIRUFHPHQW
UHTXLUHPHQWV RI &ODXVH ���� DQG SUHVWUHVVHG PHDQV FRPSO\LQJ ZLWK WKH 
SUHVWUHVVLQJ UHTXLUHPHQWV RI &ODXVH ���� IRU EHQGLQJ LQ WKH YHUWLFDO GLUHFWLRQ� 
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7KH UREXVWQHVV RI LVRODWHG SLHUV RI JHRPHWULF VHFWLRQ PD\ EH FKHFNHG E\ GHWHUPLQLQJ DQ 
HTXLYDOHQW WKLFNQHVV RI D UHFWDQJXODU VHFWLRQ IURP ILUVW SULQFLSOHV DQG DSSO\LQJ WKH 
SURYLVLRQV RI WKLV &ODXVH� 

4.7   PREVENTION OF MOISTURE PENETRATION 
4.7.1   Cavities 
,Q FDYLW\ ZDOOV DQG PDVRQU\ YHQHHU ZDOOV� FDYLWLHV ZLWK D ZLGWK RI DW OHDVW �� PP� ZKLFK 
DUH SURSHUO\ GHWDLOHG DQG FRQVWUXFWHG� VKDOO EH UHJDUGHG DV EHLQJ UHVLVWDQW WR WKH SDVVDJH RI 
PRLVWXUH IURP WKH H[SRVHG IDFH WKURXJK WR WKH LQQHU� XQH[SRVHG IDFH RI WKH ZDOO� 

:KHUH LQVXODWLQJ PDWHULDO LV SODFHG LQ D FDYLW\� WKH PRLVWXUH UHVLVWDQFH RI WKH ZDOO VKDOO EH 
PDLQWDLQHG� 

4.7.2   Weepholes 
:HHSKROHV VKDOO EH SURYLGHG WR GUDLQ PRLVWXUH IURP RU WKURXJK PDVRQU\ FRQVWUXFWLRQ� 
:KHUH IODVKLQJV DUH LQFRUSRUDWHG LQ WKH PDVRQU\� ZHHSKROHV VKDOO EH SURYLGHG LQ WKH 
PDVRQU\ FRXUVH LPPHGLDWHO\ DERYH WKH IODVKLQJ� DW FHQWUHV QRW H[FHHGLQJ ���� PP� 

4.7.3   Damp-proof courses (DPCs) and flashings 

'3&V RU IODVKLQJV VKDOO EH LQFRUSRUDWHG LQWR PDVRQU\ FRQVWUXFWLRQ WR² 

�D� SURYLGH D EDUULHU WR WKH XSZDUG RU GRZQZDUG SDVVDJH RI PRLVWXUH WKURXJK PDVRQU\� 

�E� SUHYHQW PRLVWXUH IURP HQWHULQJ LQWR WKH LQWHULRU RI D EXLOGLQJ IURP WKH H[WHULRU� 

�F� SUHYHQW PRLVWXUH SDVVLQJ DFURVV D FDYLW\ WR WKH LQQHU OHDI� DQG 

�G� VKHG PRLVWXUH WKURXJK PDVRQU\ WR WKH RXWHU IDFH� 

%LWXPLQRXV GDPS�SURRI FRXUVH PDWHULDOV ZLWKRXW PHWDO VWULSV VKDOO QRW EH XVHG ZKHUH WKH 
VXSHULPSRVHG PDVRQU\ H[FHHGV HLWKHU WZR VWRUH\V RU � P LQ KHLJKW� 

6KHHW PDWHULDO XVHG DV D '3& VKDOO EH DW OHDVW �� PP ZLGHU WKDQ WKH WKLFNQHVV RI WKH 
PDVRQU\ PHPEHU LQ ZKLFK LW LV SODFHG� 

2YHUIODVKLQJV VKDOO EH GHVLJQHG VXFK WKDW WKH\ FDQ EH VHW WR D GHSWK RI DW OHDVW �� PP LQWR 
WKH PDVRQU\� 

127(� &ODXVH ������� JLYHV FRQVWUXFWLRQ UHTXLUHPHQWV IRU '3&V DQG IODVKLQJV� 

4.7.4   Single-leaf and solid walls 

:KHUH WKH SUHYHQWLRQ RI PRLVWXUH SHQHWUDWLRQ LV UHTXLUHG� H[WHUQDO VLQJOH�OHDI ZDOOV DQG 
VROLG ZDOOV VKDOO EH SURWHFWHG RQ WKH RXWVLGH IDFH E\ D VXLWDEOH ZHDWKHU�UHVLVWDQW FRDWLQJ  
�VHH 1RWHV EHORZ�� 

:KHUH D FRDWLQJ LV WR EH DSSOLHG IRU WKH SXUSRVH RI WKLV &ODXVH� DOO PRUWDU MRLQWV VKDOO EH 
WRROHG DQG EH IUHH RI FUDFNV DQG KROHV� RU WKH VXUIDFH WR EH FRDWHG VKDOO EH EDJJHG RU 
UHQGHUHG� 

7KH IROORZLQJ ZHDWKHU�UHVLVWDQW FRDWLQJ V\VWHPV DUH GHHPHG WR EH VDWLVIDFWRU\� 

�D� 7KUHH FRDWV RI ���� DFU\OLF�EDVHG H[WHULRU TXDOLW\ SDLQW� 7KH ILUVW FRDW VKDOO EH 
ZRUNHG WKRURXJKO\ LQWR WKH WH[WXUH RI WKH PDVRQU\ E\ EUXVK WR HQVXUH FRPSOHWH 
FRYHUDJH RI DOO YRLGV DQG LUUHJXODULWLHV �VHH 1RWH ��� 

�E� $ ILUVW FRDW RI ZDWHUSURRI FHPHQW SDLQW� ZRUNHG LQWR WKH VXUIDFH DQG RYHU�FRDWHG ZLWK 
WZR FRDWV RI ���� DFU\OLF�EDVHG SDLQW �VHH 1RWH ��� 

�F� :KHUH WKH PDVRQU\ WH[WXUH DQG MRLQWLQJ DUH WR EH REVFXUHG� UHQGHULQJ ZLWK D 
SURSULHWDU\ FHPHQW�EDVHG KLJK�EXLOG ZDWHUSURRI UHQGHU� IROORZHG E\ DQ HODVWRPHULF 
DFU\OLF SRO\PHU FRDWLQJ� 
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�G� &OHDU ZDWHU UHSHOOHQW FRDWLQJV� SURYLGHG WKHUH LV D ZHDWKHUSURRI RYHUKDQJ RI QRW OHVV 
WKDQ ���� PP� 

127(6�  
� )RU JXLGDQFH RQ WKH SDLQWLQJ RI EXLOGLQJV� VHH $6�1=6 ����� 
� 5HJXODU PDLQWHQDQFH RI DQ\ FRDWLQJ VKRXOG EH LQ DFFRUGDQFH ZLWK WKH PDQXIDFWXUHU¶V 

LQVWUXFWLRQV WR PDLQWDLQ WKH LQWHJULW\ RI WKH ZHDWKHUSURRILQJ� 
� 7KH DERYH FRDWLQJV PD\ DOVR EH XVHG WR SURWHFW WKH RXWHU OHDI DQG FDYLW\ VSDFH RI D FDYLW\ 

ZDOO �VHH &ODXVH ������� 

4.8   CONTROL JOINTS 
4.8.1   General 
&RQWURO MRLQWV VKDOO EH LQFRUSRUDWHG LQ PDVRQU\� WR FRQWURO DQG OLPLW WKH PRYHPHQWV DOORZHG 
IRU LQ &ODXVH ������ /RFDWLRQV RI MRLQWV VKDOO EH GHWHUPLQHG LQ DFFRUGDQFH ZLWK &ODXVH ������ 
����� RU ������ :KHUH D FRQWURO MRLQW LV LQFRUSRUDWHG� WKH MRLQW LV GHHPHG WR EH D VWUXFWXUDO 
HQG �VHH &ODXVH ������� 

&RQWURO MRLQWV VKDOO EH GHWDLOHG LQ DFFRUGDQFH ZLWK &ODXVH ������ 

4.8.2   Contraction joints 
4.8.2.1   General 

&RQWUDFWLRQ MRLQWV VKDOO EH SODFHG LQ XQUHLQIRUFHG FRQFUHWH PDVRQU\ RU FDOFLXP VLOLFDWH 
PDVRQU\ LQ DFFRUGDQFH ZLWK WKH IROORZLQJ ORFDWLRQV� 

�D� ,Q VWUDLJKW FRQWLQXRXV ZDOOV KDYLQJ QR RSHQLQJV� DW FHQWUHV QRW PRUH WKDQ WKH YDOXHV 
VSHFLILHG LQ 7DEOH ��� RU FDOFXODWHG LQ DFFRUGDQFH ZLWK &ODXVH �������� 

�E� :KHUH WKH KHLJKW RI WKH ZDOO FKDQJHV DEUXSWO\ E\ PRUH WKDQ ��� RI LWV OHVVHU KHLJKW� 

�F� :KHUH ZDOOV FKDQJH WKLFNQHVV� 
127(� (QJDJHG SLHUV DUH QRW GHHPHG WR EH FKDQJHV RI WKLFNQHVV� &KDVHV WKDW KDYH OHVV WKDQ 
��� RI WKH OHDI WKLFNQHVV UHPDLQLQJ DUH GHHPHG WR EH FKDQJHV RI WKLFNQHVV� 

�G� $W FRQWURO RU FRQVWUXFWLRQ MRLQWV LQ IRRWLQJV RU VODEV� 

�H� $W MXQFWLRQV RI ZDOOV FRQVWUXFWHG RI GLIIHUHQW PDVRQU\ RU RWKHU PDWHULDOV� 

�I� ,Q VWUDLJKW FRQWLQXRXV ZDOOV KDYLQJ RSHQLQJV JUHDWHU WKDQ ��� PP LQ KHLJKW� DW QRW 
PRUH WKDQ WKH YDOXH VSHFLILHG LQ 7DEOH ���� 

4.8.2.2   Spacing 

7KH PD[LPXP VSDFLQJ RI FRQWUDFWLRQ MRLQWV VKDOO EH FDOFXODWHG RQ WKH IROORZLQJ EDVLV DQG 
FRPSO\ ZLWK� 

�D� 7KH GHVLJQ FRQWUDFWLRQ VKDOO EH WDNHQ DV WKH FRHIILFLHQW RI FRQWUDFWLRQ RI WKH PDVRQU\ 
XQLWV GHWHUPLQHG LQ DFFRUGDQFH ZLWK $6�1=6 �������� 

�E� 7KH VSDFLQJ RI MRLQWV VKDOO EH VXFK WKDW� DW HDFK MRLQW� WKH FDOFXODWHG RSHQLQJ 
PRYHPHQW GRHV QRW H[FHHG �� PP� 

,Q VWUDLJKW FRQWLQXRXV ZDOOV� WKH VSDFLQJ VKDOO QRW H[FHHG WKH YDOXHV LQ 7DEOH ���� 
127(� *XLGDQFH RQ GHVLJQ DQG ORFDWLRQ RI FRQWUDFWLRQ MRLQWV LV DYDLODEOH LQ PDVRQU\ LQGXVWU\ 
SXEOLFDWLRQV �VHH $6 ���� 6XSS ��� 
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TABLE   4.2 
SPACING OF CONTRACTION JOINTS 

FOR UNREINFORCED MASONRY WALLS 

Masonry wall construction and surface finish Maximum joint spacing  
m 

([WHUQDO PDVRQU\ WKDW LV IDFH�ILQLVKHG� UHQGHUHG DQG�RU 
SDLQWHG 

��� 

,QWHUQDO PDVRQU\ WKDW LV IDFH�ILQLVKHG RU VKHHWHG  ��� 

,QWHUQDO PDVRQU\ WKDW LV UHQGHUHG DQG�RU SDLQWHG ��� 

([WHUQDO PDVRQU\ ZLWK RSHQLQJV PRUH WKDQ ��� PP LQ 
KHLJKW 

��� 

4.8.3   Expansion joints 

4.8.3.1   General 

([SDQVLRQ MRLQWV VKDOO EH SODFHG LQ XQUHLQIRUFHG FOD\ PDVRQU\ ZDOOV DW WKH IROORZLQJ 
ORFDWLRQV� 

�D� ,Q VWUDLJKW� FRQWLQXRXV ZDOOV KDYLQJ QR RSHQLQJV� DW FHQWUHV QRW PRUH WKDQ WKH YDOXHV 
FDOFXODWHG LQ DFFRUGDQFH ZLWK &ODXVH �������� 

�E� :KHUH WKH KHLJKW RI D ZDOO FKDQJHV DEUXSWO\ E\ PRUH WKDQ ��� RI LWV OHVVHU KHLJKW� 

�F� :KHUH ZDOOV FKDQJH WKLFNQHVV� 
127(� (QJDJHG SLHUV DUH QRW FRQVLGHUHG WR EH FKDQJHV RI WKLFNQHVV� &KDVHV WKDW KDYH OHVV 
WKDQ ��� RI WKH OHDI WKLFNQHVV UHPDLQLQJ DUH FRQVLGHUHG WR EH FKDQJHV RI WKLFNQHVV� 

�G� $W FRQWURO RU FRQVWUXFWLRQ MRLQWV LQ IRRWLQJV RU VODEV� 

�H� $W D GLVWDQFH IURP DOO FRUQHUV QRW JUHDWHU WKDQ ���� PP DQG DV FORVH WR WKH FRUQHU DV 
SUDFWLFDO� 

�I� $W MXQFWLRQV RI ZDOOV FRQVWUXFWHG RI GLIIHUHQW PDVRQU\ RU RWKHU PDWHULDOV 

([SDQVLRQ MRLQWV VKDOO EH YHUWLFDO� QRW WRRWKHG� IUHH RI PRUWDU DQG VKDOO H[WHQG WR WKH IXOO 
KHLJKW RI WKH PDVRQU\� 

127(� ([SDQVLRQ MRLQWV PD\ EH RPLWWHG EHORZ WKH '3& LI WKHUH LV QRW PRUH WKDQ ��� PP RI 
PDVRQU\ EHORZ WKH '3& DW WKH SRVLWLRQ RI WKH MRLQW� 

4.8.3.2   Spacing 
7KH PD[LPXP VSDFLQJ RI H[SDQVLRQ MRLQWV VKDOO EH FDOFXODWHG RQ WKH IROORZLQJ EDVLV� 
�D� 7KH GHVLJQ H[SDQVLRQ VKDOO EH WDNHQ DV WKH IROORZLQJ SURSRUWLRQV RI WKH FRHIILFLHQW RI 

H[SDQVLRQ RI WKH PDVRQU\ XQLWV �eP�� 
�L� 9HUWLFDO H[SDQVLRQ MRLQWV LQ ZDOOV  �������������������������������������������������������������� ���� 
�LL� 9HUWLFDO H[SDQVLRQ MRLQWV LQ SDUDSHWV  ��������������������������������������������������������� ���� 
�LLL� +RUL]RQWDO MRLQWV LQ ZDOOV  ��������������������������������������������������������������������������� ���� 

�E� $W HDFK MRLQW� WKH FDOFXODWHG FORVLQJ PRYHPHQW VKDOO QRW H[FHHG �� PP� 
�F� $IWHU WKH IXOO GHVLJQ H[SDQVLRQ KDV WDNHQ SODFH� WKH UHPDLQLQJ ZLGWK RI HDFK MRLQW 

VKDOO EH QRW OHVV WKDQ � PP� 
�G� $OORZDQFH VKDOO EH PDGH IRU WKHUPDO H[SDQVLRQ LQ ZDOOV DQG SDUDSHWV� 
�H� $OORZDQFH VKDOO EH PDGH IRU WKH HIIHFW RI IUDPH VKRUWHQLQJ LQ UHLQIRUFHG FRQFUHWH 

IUDPH EXLOGLQJV ZKHQ FDOFXODWLQJ WKH VSDFLQJ RI KRUL]RQWDO MRLQWV� 
127(� *XLGDQFH RQ GHVLJQ DQG ORFDWLRQ RI H[SDQVLRQ MRLQWV LV DYDLODEOH LQ PDVRQU\ LQGXVWU\ 
SXEOLFDWLRQV� 
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4.8.4   Articulation joints 

$UWLFXODWLRQ MRLQWV VKDOO EH LQFRUSRUDWHG LQ DOO PDVRQU\ ZDOOV WKDW DUH VXSSRUWHG RQ VODEV 
DQG IRRWLQJV GHVLJQHG LQ DFFRUGDQFH ZLWK $6 ���� IRU DUWLFXODWHG PDVRQU\� H[FHSW LQ WKH 
IROORZLQJ FDVHV� 

�D� &ODVV $ DQG &ODVV 6 VLWHV� 

�E� 5HLQIRUFHG PDVRQU\ GHVLJQHG LQ DFFRUGDQFH ZLWK 6HFWLRQ �� 

:KHUH DUWLFXODWLRQ MRLQWV DUH UHTXLUHG� WKH\ VKDOO EH SURYLGHG LQ DFFRUGDQFH ZLWK WKH 
IROORZLQJ ORFDWLRQV� 

�L� ,Q VWUDLJKW� FRQWLQXRXV ZDOOV KDYLQJ QR RSHQLQJV� DW FHQWUHV VXFK WKDW FUDFNLQJ GXH WR 
IRXQGDWLRQ PRYHPHQWV DUH DYRLGHG� 7KH YDOXHV JLYHQ LQ 7DEOH ��� DUH GHHPHG WR PHHW 
WKLV UHTXLUHPHQW IRU WKH FLUFXPVWDQFHV GHVFULEHG WKHUHLQ� 

�LL� :KHUH WKH KHLJKW RI WKH ZDOO FKDQJHV DEUXSWO\ E\ PRUH WKDQ ��� RI LWV OHVVHU KHLJKW� 

�LLL� :KHUH RSHQLQJV PRUH WKDQ ��� PP u ��� PP RFFXU� DW QRW PRUH WKDQ ���� PP 
FHQWUHV� 

�LY� :KHUH ZDOOV FKDQJH WKLFNQHVV� 

�Y� (QJDJHG SLHUV DUH QRW FRQVLGHUHG WR EH FKDQJHV RI WKLFNQHVV� &KDVHV WKDW KDYH OHVV 
WKDQ ��� RI WKH OHDI WKLFNQHVV UHPDLQLQJ DUH FRQVLGHUHG WR EH FKDQJHV RI WKLFNQHVV� 

�YL� $W FRQWURO RU FRQVWUXFWLRQ MRLQWV LQ IRRWLQJV RU VODEV� 

�YLL� $W D GLVWDQFH IURP DOO FRUQHUV QRW JUHDWHU WKDQ ���� PP DQG QRW OHVV WKDQ ��� PP IRU 
FDYLW\ ZDOOV RU ��� PP IRU YHQHHU ZDOOV� 
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TABLE   4.3 
SPACING OF ARTICULATION JOINTS FOR UNREINFORCED CAVITY, 

SINGLE LEAF AND MASONRY VENEER WALLS 

Site class  
(see Note) 

Masonry wall construction and 
surface finish 

Joint spacing 
up to 4 m high 

for 10 mm joints

Joint spacing  
4 m up to 8.5 m 
high for 10 mm 

joints 

Joint spacing 
4 m up to 8.5 m 
high for 15 mm 

joints 

m m m 

0� 0�' ([WHUQDO IDFH ILQLVK PDVRQU\ ��� ��� ��� 

0� 0�' ([WHUQDO UHQGHUHG DQG�RU SDLQWHG 
PDVRQU\ 

��� ��� ��� 

0� 0�' ,QWHUQDO IDFH ILQLVK RU VKHHWHG 
PDVRQU\ 

��� ��� ��� 

0� 0�' ,QWHUQDO UHQGHUHG DQG�RU SDLQWHG 
PDVRQU\ 

��� ��� ��� 

+� +��' ([WHUQDO IDFH ILQLVKHG PDVRQU\ ��� ��� ��� 

+� +��' ([WHUQDO UHQGHUHG DQG�RU SDLQWHG 
PDVRQU\ 

��� ��� ��� 

+� +��' ,QWHUQDO IDFH ILQLVK RU VKHHWHG 
PDVRQU\ 

��� ��� ��� 

+� +��' ,QWHUQDO UHQGHUHG DQG�RU SDLQWHG 
PDVRQU\ 

��� ��� ��� 

+� +��' ([WHUQDO IDFH ILQLVKHG PDVRQU\ ��� ��� ��� 

+� +��' ([WHUQDO UHQGHUHG DQG�RU SDLQWHG 
PDVRQU\ 

��� ��� ��� 

+� +��' ,QWHUQDO IDFH ILQLVK RU VKHHWHG 
PDVRQU\ 

��� ��� ��� 

+� +��' ,QWHUQDO UHQGHUHG DQG�RU SDLQWHG 
PDVRQU\ 

��� ��� ��� 

127(� 6LWH FODVV LV GHILQHG LQ $6 ����� 

4.8.5   Detailing 
&RQWURO MRLQWV VKDOO FRPSO\ ZLWK WKH IROORZLQJ� 

�D� ([SDQVLRQ MRLQWV DQG DUWLFXODWLRQ MRLQWV VKDOO EH IUHH RI PRUWDU� 

�E� $Q\ PDWHULDO XVHG WR ILOO MRLQWV VKDOO EH RI D W\SH WKDW ZLOO QRW LQKLELW WKH SHUIRUPDQFH 
RI WKH MRLQWV GXULQJ WKH OLIH RI WKH EXLOGLQJ� 

�F� -RLQWV VKDOO EH YHUWLFDO DQG QRW WRRWKHG� XQOHVV WKLV WRRWKLQJ LV VSHFLILFDOO\ FRQVLGHUHG 
LQ WKH GHVLJQ� 

�G� -RLQWV VKDOO H[WHQG WR WKH IXOO KHLJKW RI WKH PDVRQU\ EXW PD\ EH RPLWWHG EHORZ WKH 
GDPS�SURRI FRXUVH �'3&� LI WKHUH LV QRW PRUH WKDQ ��� PP RI PDVRQU\ EHORZ WKH 
'3& DW WKH SRVLWLRQ RI WKH MRLQW� 
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4.9   MORTAR JOINTS 
4.9.1   Thickness 
7KH GHVLJQ WKLFNQHVV RI PRUWDU MRLQWV VKDOO EH DV IROORZV� 
�D� )RU RWKHU WKDQ WKLQ�EHG PRUWDU� LQFOXGLQJ EHG MRLQWV DQG SHUSHQGV� QRW JUHDWHU WKDQ 

�� PP� XQOHVV WKH HIIHFWV RI JUHDWHU WKLFNQHVV RQ FRPSUHVVLYH DQG IOH[XUDO VWUHQJWK 
DUH WDNHQ LQWR DFFRXQW LQ WKH GHVLJQ� 

�E� )RU WKLQ�EHG PRUWDU� QRW OHVV WKDQ � PP DQG QRW JUHDWHU WKDQ � PP� 
4.9.2   Finishing 
:LWK WKH H[FHSWLRQ RI WKLQ�EHG PRUWDU� WKH VXUIDFHV RI MRLQWV H[SRVHG WR DJJUHVVLYH VRLOV DQG 
WKRVH LQ H[SRVXUH HQYLURQPHQWV FODVVHG DV PDULQH� VHYHUH PDULQH DQG VSHFLDO� DV JLYHQ LQ 
7DEOH ���� VKDOO EH WRROHG WR JLYH D GHQVH� ZDWHU�VKHGGLQJ ILQLVK� 
)RU ZDOOV FRQVWUXFWHG ZLWK KROORZ XQLW� XQJURXWHG PDVRQU\ MRLQWV VKDOO QRW EH UDNHG�  
,Q RWKHU PDVRQU\� WKH GHSWK RI UDNLQJ� LI DQ\� VKDOO EH QRW FORVHU WKDQ � PP WR DQ\ 
SHUIRUDWLRQ LQ FRUHG XQLW PDVRQU\ RU �� PP LQ KROORZ XQLW PDVRQU\� 

4.10   WALL TIES 
:DOO WLHV IRU FDYLW\ ZDOOV DQG PDVRQU\ YHQHHU ZDOOV VKDOO EH DV IROORZV� 
�D� 2I 7\SH $ DQG D GXW\ UDWLQJ DSSURSULDWH WR WKH VWUXFWXUDO UHTXLUHPHQWV RI WKH PDVRQU\ 

�VHH &ODXVHV ������ ����� DQG ������� 
�E� 'HVLJQHG WR WUDQVIHU WKH GHVLJQ ORDGV� 
�F� (PEHGGHG DW OHDVW �� PP LQWR WKH PRUWDU MRLQW DQG� ZKHUH DSSOLFDEOH� LQWR WKH JURXW� 

KDYH DW OHDVW �� PP FRYHU IURP DQ\ H[SRVHG VXUIDFH RI WKH MRLQW DQG EH SRVLWLYHO\ 
DWWDFKHG WR WKH VWUXFWXUDO EDFNLQJ DV IROORZV� 
�L� )RU IDFH�IL[HG WLHV LQ PDVRQU\ YHQHHU PRUH WKDQ ��� P DERYH WKH JURXQG� E\ 

VFUHZ IL[LQJ� 
�LL� )RU VLGH�IL[HG WLHV� E\ HLWKHU VFUHZ RU QDLO IL[LQJ� 
127(6�  
� $6 ���� �DOO SDUWV� UHTXLUHV WKH PDQXIDFWXUHU WR VXSSO\ WKH IDVWHQHUV ZLWK WKH WLHV� 
� 7HVWV KDYH VKRZQ WKDW QDLO IL[LQJ IRU IDFH�IL[HG WLHV LQ WLPEHU YHQHHU FRQVWUXFWLRQ DQG 

FOLS�RQ WLHV LQ VWHHO VWXG YHQHHU FRQVWUXFWLRQ GR QRW SURYLGH WKH UHTXLUHG DWWDFKPHQW WR WKH 
VWUXFWXUDO EDFNLQJ XQGHU HDUWKTXDNH ORDGLQJ� 

� 5HGXFWLRQ RI HPEHGPHQW ZLWKLQ WKH OLPLWV RI ZDOO WROHUDQFH �VHH 7DEOH ����� LV DVVXPHG 
QRW WR DIIHFW SHUIRUPDQFH� 

�G� 6SDFHG WR FRPSO\ ZLWK WKH IROORZLQJ� 
�L� 1RW JUHDWHU WKDQ ��� PP LQ HDFK GLUHFWLRQ� 
�LL� $GMDFHQW WR KRUL]RQWDO RU YHUWLFDO ODWHUDO VXSSRUWV DQG FRQWURO MRLQWV� DQG DURXQG 

RSHQLQJV LQ WKH PDVRQU\� ZLWK WKH ILUVW URZ RI WLHV ORFDWHG ZLWKLQ ��� PP IURP 
WKH OLQH RI ODWHUDO VXSSRUW� WKH FRQWURO MRLQW RU WKH SHULPHWHU RI RSHQLQJ� 
:KHQ D PDVRQU\ YHQHHU FRQQHFWHG WR D IOH[LEOH VWUXFWXUDO EDFNLQJ LV FRQWLQXRXV 
SDVW D KRUL]RQWDO IORRU VXSSRUW� WKLV HGJH GLVWDQFH DSSOLHV WR WKH ILUVW URZ RI WLHV 
LPPHGLDWHO\ DERYH DQG EHORZ WKH OLQH RI WKH IORRU� 
:KHUH WLHV DUH UHTXLUHG WR EH GHVLJQHG IRU GRXEOH WKH GHVLJQ WLH IRUFH  
�VHH &ODXVHV ����� DQG ������ DQG WKLV LV DFKLHYHG E\ GRXEOLQJ WKH QXPEHU RI 
WLHV LQ WKH URZ� DOO WKH WLHV LQ WKH URZ DUH UHTXLUHG WR VDWLVI\ WKH HGJH GLVWDQFH 
UHTXLUHPHQW� 
127(� $ URZ RI WLHV PD\ EH LQ D VLQJOH EHG MRLQW RU GLVWULEXWHG EHWZHHQ XS WR WZR 
DGMDFHQW EHG MRLQWV� SURYLGHG ERWK EHG MRLQWV DUH ZLWKLQ ��� PP RI WKH OLQH RI WKH IORRU 
RU VXSSRUW� 
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4.11   BONDING, TYING AND SUPPORTING 
4.11.1   General 

:KHUH PRQROLWKLF VWUXFWXUDO DFWLRQ LV UHTXLUHG DFURVV D YHUWLFDO MRLQW EHWZHHQ WZR PDVRQU\ 
PHPEHUV RU EHWZHHQ WZR FRPSRQHQWV RI D PHPEHU� WKH LQWHUIDFH VKDOO EH LQWHUVHFWHG E\ 
HLWKHU² 

�D� PDVRQU\ KHDGHU XQLWV WKDW SURYLGH HQJDJHPHQW DFURVV WKH LQWHUIDFH DQG FRPSO\ ZLWK 
&ODXVH ������� RU 

�E� FRQQHFWRUV WKDW WLH WKH WZR PHPEHUV RU FRPSRQHQWV WRJHWKHU DFURVV WKH LQWHUIDFH DQG 
FRPSO\ ZLWK &ODXVH ������� 

7KH YHUWLFDO MRLQW DW WKH LQWHUIDFH VKDOO EH ILOOHG ZLWK PRUWDU� 

4.11.2   Bonding with masonry header units 

0DVRQU\ KHDGHU XQLWV XVHG WR REWDLQ PRQROLWKLF VWUXFWXUDO DFWLRQ VKDOO EH² 

�D� RI D PDVRQU\ PDWHULDO FRPSDWLEOH ZLWK WKH PDVRQU\ LQ WKH ZDOO� RU GHWDLOHG VR WKDW DQ\ 
LQFRPSDWLELOLW\ GRHV QRW LPSDLU WKH VWUXFWXUDO LQWHJULW\ RI WKH ZDOO� 

�E� VSDFHG² 

�L� EHWZHHQ WKH OHDYHV LQ VROLG PDVRQU\ FRQVWUXFWLRQ²HLWKHU LQ KHDGHU FRXUVHV DW 
FHQWUHV RI ��� PP RU OHVV� LQ ZKLFK DW OHDVW HDFK DOWHUQDWH XQLW LV D KHDGHU� RU 
ZLWK WKH HTXLYDOHQW QXPEHU RI KHDGHU XQLWV GLVWULEXWHG XQLIRUPO\ WKURXJKRXW WKH 
ZDOO� DQG 

�LL� DW RWKHU LQWHUIDFHV²HLWKHU ZLWK DW OHDVW HYHU\ IRXUWK FRXUVH RI PDVRQU\ DW WKH 
LQWHUIDFH IXOO\ HQJDJHG� RU ZLWK WKH HTXLYDOHQW QXPEHU RI KHDGHU XQLWV 
GLVWULEXWHG XQLIRUPO\ WKURXJKRXW WKH LQWHUIDFH DUHD� 

�F� SURSHUO\ ERQGHG ZLWK HDFK VHFWLRQ RI WKH PDVRQU\ LQ DFFRUGDQFH ZLWK WKH VHOHFWHG 
ERQG SDWWHUQ� DQG SURYLGLQJ HQJDJHPHQW RI DW OHDVW �� PP LQWR WKH PDVRQU\ RQ HDFK 
VLGH RI WKH LQWHUIDFH� DQG 

�G� EXLOW LQ DV WKH ZRUN SURJUHVVHV� 

4.11.3   Tying with connectors 

4.11.3.1   Other than diaphragm walls and walls of geometric section 

)RU RWKHU WKDQ GLDSKUDJP ZDOOV DQG ZDOOV RI JHRPHWULF VHFWLRQ� FRQQHFWRUV XVHG DW DQ 
LQWHUIDFH WR REWDLQ PRQROLWKLF VWUXFWXUDO DFWLRQ VKDOO FRPSO\ ZLWK WKH IROORZLQJ� 

�D� &RQQHFWRUV VKDOO KDYH D FKDUDFWHULVWLF WHQVLOH FDSDFLW\ RI ��� N1� 

0HGLXP GXW\ 7\SH $ FDYLW\ ZDOO WLHV DUH GHHPHG WR PHHW WKLV UHTXLUHPHQW� 

�E� &RQQHFWRUV VKDOO EH VSDFHG² 

�L� EHWZHHQ WKH OHDYHV LQ VROLG PDVRQU\ FRQVWUXFWLRQ²QRW PRUH WKDQ ��� PP LQ 
HDFK GLUHFWLRQ� DQG 

�LL� DW RWKHU LQWHUIDFHV²DW D KRUL]RQWDO VSDFLQJ RI RQH FRQQHFWRU IRU HDFK ��� PP 
ZLGWK �RU SDUW WKHUHRI� RI WKH LQWHUIDFH DUHD� DQG DW D YHUWLFDO VSDFLQJ RI ��� PP 
DYHUDJH DQG ��� PP PD[LPXP EHWZHHQ FRQQHFWRUV� RU DW VXFK DOWHUQDWLYH 
VSDFLQJ DV LV VXEVWDQWLDWHG E\ FDOFXODWLRQ RU WHVWV� 

�F� &RQQHFWRUV VKDOO EH SODFHG LQ DOLJQLQJ PRUWDU EHG MRLQWV WR WLH WKH PDVRQU\ PHPEHUV 
RU FRPSRQHQWV WRJHWKHU DFURVV WKH LQWHUIDFH� DQG EXLOW LQWR WKH PDVRQU\ LQ DFFRUGDQFH 
ZLWK &ODXVH ������� 
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4.11.3.2   Diaphragm walls and walls of geometric section 

)RU GLDSKUDJP ZDOOV DQG ZDOOV RI JHRPHWULF VHFWLRQ� DW WKH HQJDJHPHQW RI GLDSKUDJPV ZLWK 
OHDYHV� LW VKDOO EH SHUPLVVLEOH WR XVH VKHDU FRQQHFWRUV WR REWDLQ PRQROLWKLF DFWLRQ DW WKH 
LQWHUIDFH� 7KH VSDFLQJ RI WKH FRQQHFWRUV VKDOO EH DV FDOFXODWHG EXW QRW JUHDWHU WKDQ ��� PP� 

127(� 7KH PHWKRG IRU WKH GHVLJQ RI VKHDU FRQQHFWRUV LV JLYHQ LQ &ODXVH ������ 

4.11.4   Fixing to supporting structures 

:KHUH D ORDG LV WR EH WUDQVIHUUHG IURP D PDVRQU\ PHPEHU WR D VXSSRUWLQJ VWUXFWXUH� WKLV 
VKDOO EH DFKLHYHG E\ RQH RI WKH IROORZLQJ PHWKRGV� 

�D� %HGGLQJ WKH PDVRQU\ RQ D PRUWDU EHG RQ WKH VXSSRUWLQJ VWUXFWXUH� ZLWK RU ZLWKRXW D 
'3&� 

�E� 3URYLVLRQ RI ERQGHG UHLQIRUFHPHQW QRUPDO WR WKH MRLQW EHWZHHQ WKH PDVRQU\ PHPEHU 
DQG WKH VXSSRUW� 

�F� 3URYLVLRQ RI FRQQHFWRUV VXFK DV FROXPQ WLHV RU KHDG WLHV RI VXIILFLHQW VWUHQJWK DQG 
VWLIIQHVV� VSDFHG VXFK WKDW WKH\ DUH FDSDEOH RI WUDQVIHUULQJ WKH FDOFXODWHG ORDGV� 

7KH VKHDU WUDQVIHU FDSDFLW\� DV GHWHUPLQHG LQ DFFRUGDQFH ZLWK &ODXVH ��� RU ���� VKDOO EH 
JUHDWHU WKDQ WKH PDJQLWXGH RI WKH ORDGV WR EH WUDQVIHUUHG WR WKH VXSSRUWLQJ VWUXFWXUH 
GHWHUPLQHG LQ DFFRUGDQFH ZLWK &ODXVH ���� 

4.12   STACK BONDED MASONRY 
4.12.1   Solid and cored unit masonry 

6ROLG DQG FRUHG XQLW PDVRQU\ ODLG LQ D VWDFN ERQG SDWWHUQ� LQFOXGLQJ PDVRQU\ LQ YHQHHU 
ZDOOV� VKDOO EH UHLQIRUFHG XVLQJ DQFKRUHG EHG MRLQW UHLQIRUFHPHQW� RI DUHD QRW OHVV WKDQ 
������� u JURVV YHUWLFDO FURVV�VHFWLRQDO DUHD RI WKH ZDOO� 7KH UHLQIRUFHPHQW VKDOO FRPSO\ 
ZLWK &ODXVHV ����� DQG ����� VKDOO EH FRQWLQXRXV EHWZHHQ ODWHUDO VXSSRUWV DQG VKDOO EH 
VSDFHG YHUWLFDOO\ DW FHQWUHV QRW H[FHHGLQJ VL[ WLPHV WKH WKLFNQHVV RI WKH VWDFN ERQGHG OHDI� 

%HG MRLQWV LQ WKH IROORZLQJ ORFDWLRQV VKDOO EH UHLQIRUFHG� VHH )LJXUH ���� 

�D� ,Q WKH ILUVW EHG MRLQW DERYH RU EHORZ DQ XQUHVWUDLQHG KRUL]RQWDO HGJH RI WKH PDVRQU\� 

�E� :LWK DW OHDVW RQH EHG MRLQW ZLWKLQ ��� PP DERYH D KRUL]RQWDO OLQH RI ODWHUDO VXSSRUW� 

�F� :LWK DW OHDVW RQH EHG MRLQW ZLWKLQ ��� PP EHORZ D KRUL]RQWDO OLQH RI ODWHUDO VXSSRUW� 

6XFK PDVRQU\ VKDOO EH GHVLJQHG DV IROORZV� 

�L� $V XQUHLQIRUFHG IRU FRPSUHVVLRQ LQ DFFRUGDQFH ZLWK &ODXVH ���� 

�LL� $V XQUHLQIRUFHG IRU VKHDU LQ DFFRUGDQFH ZLWK &ODXVH ���� 

�LLL� $V XQUHLQIRUFHG IRU YHUWLFDO EHQGLQJ LQ DFFRUGDQFH ZLWK &ODXVH ������ 

�LY� $V UHLQIRUFHG IRU RQH ZD\ KRUL]RQWDO EHQGLQJ LQ DFFRUGDQFH ZLWK &ODXVH ���� H[FHSW 
WKDW WKH UHTXLUHPHQWV RI WKLV &ODXVH ���� VKDOO WDNH SUHFHGHQFH RYHU WKH UHTXLUHPHQWV 
RI &ODXVH ���� ,WHPV �D� DQG �E�� 
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