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1RWLFH 

7KH�8�6��*RYHUQPHQW�GRHV�QRW�HQGRUVH�SURGXFWV�RU�PDQXIDFWXUHUV���7UDGH�RU 
PDQXIDFWXUHUV
�QDPHV�DSSHDU�KHUHLQ�VROHO\�EHFDXVH�WKH\�DUH�FRQVLGHUHG 
HVVHQWLDO�WR�WKH�VXEMHFW�RI�WKLV�UHSRUW� 

7KH�FRQWHQWV�RI�WKLV�UHSRUW�DUH�WKH�YLHZV�RI�WKH�FRQWUDFWRU�DQG�GR�QRW 
QHFHVVDULO\�UHIOHFW�WKH�YLHZV�RU�SROLFLHV�RI�WKH�8�6��'HSDUWPHQW�RI�+RXVLQJ�DQG 
8UEDQ�'HYHORSPHQW�RU�WKH�8�6��*RYHUQPHQW� 



)RUHZRUG 

5HFHQW� PDWHULDOV� DGYDQFHV�� WHFKQLFDO� GHYHORSPHQW�� DYDLODELOLW\� FRQFHUQV�� DQG 
HFRQRPLF� XQFHUWDLQW\� KDYH� SURPSWHG� KRPHEXLOGHUV� WR� H[DPLQH� DOWHUQDWLYHV� WR 
WUDGLWLRQDO� IUDPLQJ� PDWHULDOV� DQG� PHWKRGV�� � $OWKRXJK� WKH� DOWHUQDWLYHV� KDYH 
H[LVWHG�IRU�VRPH�WLPH��EXLOGHUV�FRQWLQXH�WR�XVH��WUDGLWLRQDO�PDWHULDOV���,Q�PDQ\ 
LQVWDQFHV�� WKHLU�KHVLWDQF\� FDQ�EH� DWWULEXWHG� WR� D� ODFN� RI� � LQIRUPDWLRQ� WKDW�ZLOO 
JXLGH�WKHP�LQ�XVLQJ�DOWHUQDWLYH�FRQVWUXFWLRQ�PDWHULDOV� 

,Q�UHVSRQVH�WR�KHLJKWHQHG�LQWHUHVW��WKH�8�6��'HSDUWPHQW�RI�+RXVLQJ�DQG�8UEDQ 
'HYHORSPHQW��+8'��FRPPLVVLRQHG�D�UHYLHZ�RI�DYDLODEOH�VWUXFWXUDO�PDWHULDOV�IRU 
KRPHEXLOGLQJ�� � 7KH� UHVXOWV�� $OWHUQDWLYHV� WR� /XPEHU� DQG� 3O\ZRRG� LQ� +RPH 
&RQVWUXFWLRQ��ZHUH�SXEOLVKHG�LQ������DQG�LGHQWLILHG�VHYHUDO�SURPLVLQJ�PDWHULDOV� 
�)XUWKHU� VWXG\� UHVXOWV� UHOHDVHG� LQ� ����� �$OWHUQDWLYH� )UDPLQJ� 0DWHULDOV� LQ 
5HVLGHQWLDO�&RQVWUXFWLRQ��7KUHH�&DVH�6WXGLHV��SURYLGHG� LQVLJKW� LQWR� WKH� LQVWDOOHG 
FRVW�RI�VHYHUDO�V\VWHPV� 

+8'�LV�FRQWLQXLQJ�WR�UHVHDUFK�QHZ�PDWHULDOV�� �$�SUHYLRXV�UHSRUW�� 6WHHO�)UDPHG 
5HVLGHQWLDO�&RQVWUXFWLRQ�� �'HPRQVWUDWLRQ�+RPHV�SURYLGHV�EXLOGHUV�ZLWK�SUDFWLFDO 
LQIRUPDWLRQ�DQG�H[SHULHQFH��EDVHG�RQ�WKH�DFWXDO�FRQVWUXFWLRQ�RI�WZR�VWHHO�IUDPHG 
KRPHV�� 7KLV� DGGHQGXP� SURYLGHV� DGGLWLRQDO� H[SHULHQFH� RQ� WKH� LQVWDOODWLRQ� RI 
IRDP�LQVXODWLRQ�DQG�YLQ\O�VLGLQJ�RQ�RQH�RI�WKHVH�VWHHO�IUDPHG�KRPHV���,W�ZLOO�SOD\ 
D� YLWDO� UROH� LQ� WKH� 'HSDUWPHQWV
� FRRSHUDWLYH� HIIRUW� ZLWK� WKH� KRPHEXLOGLQJ� DQG 
VWHHO� LQGXVWULHV� WR� GHYHORS� FRVW�HIIHFWLYH�� SUHVFULSWLYH� PHWKRGV� IRU� VWHHO� IUDPHG 
KRPHV� 

,� KRSH� WKLV� UHSRUW� ZLOO� KHOS� JXLGH� EXLOGHUV� LQ� WKH� XVH� RI� WKLV� SURPLVLQJ� QHZ 
WHFKQLTXH��HQKDQFLQJ�KRXVLQJ�DIIRUGDELOLW\�DQG�SURPRWLQJ�KHDOWK\�FRPSHWLWLRQ�LQ 
WKH�RSWLPDO�XVH�DQG�SUHVHUYDWLRQ�RI�RXU�QDWXUDO�UHVRXUFHV� 

0LFKDHO�$��6WHJPDQ 
$VVLVWDQW�6HFUHWDU\�IRU�3ROLF\ 
��'HYHORSPHQW�DQG�5HVHDUFK 



$FNQRZOHGJHPHQWV 

7KLV� UHSRUW� ZDV� SUHSDUHG� E\� WKH� 1$+%� 5HVHDUFK� &HQWHU� XQGHU� D� FRRSHUDWLYH 
DJUHHPHQW�ZLWK�WKH�8�6��'HSDUWPHQW�RI�+RXVLQJ�DQG�8UEDQ�'HYHORSPHQW��+8'�� 
�7KH� SULQFLSDO� DXWKRU� ZDV� &KDG� *DUQHU� ZLWK� WHFKQLFDO� VXSSRUW� SURYLGHG� E\ 
:LOOLDP� 5�� )DUNDV�� 3�(�� � 0DUN� 1RZDN� DQG� -D\� +�� &UDQGHOO�� 3�(�� SURYLGHG 
WHFKQLFDO�UHYLHZ�� 

7KH� IROORZLQJ� PDQXIDFWXUHUV� DQG� LQGLYLGXDOV� DUH� UHFRJQL]HG� IRU� WKHLU 
FRQWULEXWLRQV�WR�WKLV�SURMHFW���$VVRFLDWHG�6DOHV�(QJLQHHUV��&HORWH[��&HUWDLQ7HHG� 
'RZ��(ULFR�7RRO�DQG�)DVWHQHUV��DQG�:LQG�/RFN� 

6SHFLDO�WKDQNV�LV�JLYHQ�WR�:LOOLDP�)UHHERUQH�RI�WKH�8�6��'HSDUWPHQW�RI�+RXVLQJ 
DQG� 8UEDQ� 'HYHORSPHQW� �2IILFH� RI� 3ROLF\� 'HYHORSPHQW� DQG� 5HVHDUFK�� IRU 
WHFKQLFDO�LQSXW�DQG�JXLGDQFH�DQG�-DQLFH�'XQFDQ�IRU�DGPLQLVWUDWLYH�VXSSRUW� 
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/LVW�RI�)LJXUHV


)LJXUH��� ,QVWDOODWLRQ�RI�ZHOG�SLQV �������������������������������������������������������������������� 
)LJXUH��� 5HPRYDO�RI�H[FHVV�ZHOG�SLQ ��������������������������������������������������������������� 
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)LJXUH��� 9LHZ�RI�ILQLVKHG�ZDOO ������������������������������������������������������������������������� 
)LJXUH��� 6FUHZV�XVHG�WR�DWWDFK�YLQ\O�VLGLQJ ���������������������������������������������������� 
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,1752'8&7,21


,Q� ����� DQG� ������ WKH�1$+%�5HVHDUFK�&HQWHU�ZURWH� WZR� UHSRUWV� IRU� WKH�8�6� 

'HSDUWPHQW�RI�+RXVLQJ�DQG�8UEDQ�'HYHORSPHQW��+8'��GHVFULELQJ�WKH�SRWHQWLDO 

IRU�VHYHUDO�DOWHUQDWLYH�VWUXFWXUDO�PDWHULDOV� LQ� WKH�FRQVWUXFWLRQ�RI�KRPHV���6WHHO 

ZDV� LGHQWLILHG� DV� D� PDWHULDO� ZLWK� VLJQLILFDQW� SRWHQWLDO� WR� RYHUFRPH� WHFKQLFDO� 

UHJXODWRU\�� DQG� HFRQRPLF� EDUULHUV� DVVRFLDWHG� ZLWK� WKH� KRPH� FRQVWUXFWLRQ 

LQGXVWU\�LQ�WKH�8QLWHG�6WDWHV� 

$V� D� UHVXOW� RI� SUHYLRXV� ILQGLQJV� DQG� WR� FRPSOLPHQW� WKH� GHYHORSPHQW� RI 

SUHVFULSWLYH�FRQVWUXFWLRQ�JXLGHOLQHV��DOVR�VSRQVRUHG�E\�+8'���WZR�GHPRQVWUDWLRQ 

SURMHFWV�HYDOXDWHG�WKH�XVH�RI�VWHHO�DV�DQ�DOWHUQDWLYH�IUDPLQJ�PDWHULDO�IRU�KRPHV�� 

�7KHVH�GHPRQVWUDWLRQV�SURYLGHG�DQ�RSSRUWXQLW\�IRU�SDUWLFLSDQWV�DQG�REVHUYHUV�WR 

H[SHULHQFH� VWHHO� IUDPLQJ� DQG� LPSURYH� WKHLU� XQGHUVWDQGLQJ� RI� VWHHO�IUDPH 

FRQVWUXFWLRQ� 

7KLV� UHSRUW� GRFXPHQWV� WKH� LQVWDOODWLRQ� RI� H[WHULRU� IRDP� LQVXODWLRQ� DQG� YLQ\O 

VLGLQJ�DW�WKH�VHFRQG�GHPRQVWUDWLRQ�SURMHFW��ZKLFK�FRQVLVWHG�RI�D�����VTXDUH�IRRW 

������P���KRPH�DW�WKH�1$+%�5HVHDUFK�&HQWHU�LQ�8SSHU�0DUOERUR��0DU\ODQG���7KH 

IRDP�LQVXODWLRQ�FRQVLVWHG�RI�RQH��DQG�WZR�LQFK�WKLFN�H[WUXGHG�SRO\VW\UHQH��;36� 

DQG�RQH�LQFK�WKLFN�SRO\LVRF\DQXUDWH���&RQFOXVLRQV�DUH�SURYLGHG�DW�WKH�HQG�RI�WKH 

UHSRUW�EDVHG�RQ�WKH�REVHUYDWLRQV�DQG�KDQGV�RQ�H[SHULHQFHV�RI�5HVHDUFK�&HQWHU 

SHUVRQQHO� 

1 
$OWHUQDWLYHV WR /XPEHU DQG 3O\ZRRG LQ +RPH &RQVWUXFWLRQ� +8'������3'5 GDWHG $XJXVW 

����� $OWHUQDWLYH )UDPLQJ 0DWHULDOV LQ 5HVLGHQWLDO &RQVWUXFWLRQ� 7KUHH &DVH 6WXGLHV� +8'������ 
3'5 GDWHG 2FWREHU ����� 

2 
6WHHO )UDPHG 5HVLGHQWLDO &RQVWUXFWLRQ� 'HPRQVWUDWLRQ +RPHV� +8'������3'5 GDWHG 

'HFHPEHU ����� 
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'HPRQVWUDWLRQ�+RPH���FRQVLVWHG�RI� WKH�EDVLF� IUDPHZRUN� IRU�D�����VTXDUH�IRRW 

������P���RQH�VWRU\�KRXVH�ZLWK�DQ�DWWDFKHG�JDUDJH���,WV�SULPDU\�SXUSRVH�ZDV�WR 

GHPRQVWUDWH� D� YDULHW\� RI� SUDFWLFDO� VWHHO�IUDPLQJ� GHWDLOV� DQG� PHWKRGV� RI 

FRQVWUXFWLRQ���6HYHUDO�ORZ�FRVW�IDVWHQLQJ�PHWKRGV�IRU�LQVXODWLRQ�SDQHOV�DQG�YLQ\O 

VLGLQJ� ZHUH� LQYHVWLJDWHG�� � 7KHVH� PHWKRGV� LQFOXGHG� WRROV�� WHFKQLTXHV�� DQG 

IDVWHQHUV�FXUUHQWO\�XVHG�ZLWK�VWHHO�IUDPLQJ��DORQJ�ZLWK�D�WHFKQRORJ\�ZKLFK�PD\ 

EH�IHDVLEOH�SURYLGHG�DGGLWLRQDO�GHYHORSPHQW� 

&DSDFLWRU�'LVFKDUJH�6WXG�:HOGLQJ 

&DSDFLWRU�GLVFKDUJH��&'��ZHOGLQJ�LV�D�VSRW�ZHOGLQJ�WHFKQLTXH�ZKLFK�LV�FXUUHQWO\ 

XVHG�WR�DWWDFK�ULJLG�ILEHUJODVV�ERDUG�WR�VKHHW�PHWDO�+9$&�GXFWZRUN���7KH�PHWKRG 

LV� VLPLODU� WR� VSRW� ZHOGLQJ�� H[FHSW� WKH� ZHOG� LV� SURGXFHG� ZLWK� D� KDQG�KHOG� JXQ 

ZHOGV� WKH� VWHHO� SLQV� WR� WKH� VKHHW� PHWDO�� � 7KH� JXQ� LV� FRQQHFWHG� WR� D� VPDOO 

FDSDFLWRU� GLVFKDUJH� ZHOGHU�� ZKLFK� VXSSOLHV� DQ� LQVWDQWDQHRXV� GLVFKDUJH� RI 

HOHFWULFDO� HQHUJ\� WR� ZHOG� WKH� SLQ� WR� WKH� PHWDO� VXUIDFH�� � 7KH� JXQ� KDV� D� WULJJHU 

ZKLFK� FRQWUROV� WKH� ZHOGHU�� � 7KH� ZHOGHU� KDV� D� YROWDJH� FRQWURO� WR� UHJXODWH� WKH 

HOHFWULFDO�GLVFKDUJH��ZKLFK�GHWHUPLQHV�WKH�VWUHQJWK�RI�WKH�ZHOG� 

3QHXPDWLF�3LQV 

7KLV� PHWKRG� LV� DQDORJRXV� WR� SQHXPDWLF� QDLOHUV� XVHG� LQ� ZRRG�IUDPHG 

FRQVWUXFWLRQ�� � $GMXVWPHQWV� WR� WKH� DLU� SUHVVXUH� DQG� VWDQGRII� RQ� WKH� JXQ� DUH 

QHHGHG�WR�FRQWURO�WKH�SHQHWUDWLRQ�RI�WKH�SLQV���7KH�SLQV�DUH�VLPLODU�WR�QDLOV�ZLWK�D 

NQXUOHG�VXUIDFH�DGGHG�WR�SURYLGH�D�EHWWHU�JULS�WR�WKH�VKHHW�VWHHO���3QHXPDWLF�SLQV 

KDYH� EHHQ�XVHG� IRU� DWWDFKLQJ� RI� VKHDWKLQJ� WR� VWHHO� WUXVVHV�� ZDOOV�� DQG� IORRUV�� 

7KH\�KDYH�DOVR�EHHQ�XVHG�IRU�WKH�DWWDFKPHQW�RI�ULJLG�LQVXODWLRQ� 



� 

6HOI�'ULOOLQJ�6FUHZV


6HOI�GULOOLQJ� VFUHZV� KDYH� EHHQ� WKH� SULQFLSDO� IDVWHQHU� LQ� FROG�IRUPHG� VWHHO 

FRQVWUXFWLRQ�� � 7KHVH� VFUHZV� KDYH� D� IOXWHG� WLS� ZKLFK� GULOOV� WKURXJK� WKH� VWHHO 

DOORZLQJ� WKH� WKUHDGV� WR� HQJDJH�� �$� YDULDEOH� VSHHG� HOHFWULF� VFUHZJXQ� LV� XVHG� WR 

LQVWDOO�WKHVH�VFUHZV� 
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)RDP�,QVXODWLRQ�,QVWDOODWLRQ


&'�VWXG�ZHOGLQJ�ZDV�WHVWHG� IRU� WKH�DWWDFKPHQW�RI�RQH�DQG�WZR� � LQFK�;36�DQG 

9LQ\O� VLGLQJ�� � � � )LUVW� WKH� SLQV� ZHUH� ZHOGHG� WR� WKH� VWXGV� �VHH� )LJXUH� ���� � 7KH 

LQVXODWLRQ�ZDV�SUHVVHG�RYHU� WKH�SLQV� WR� VLW� DJDLQVW� WKH�ZDOO�� � /RFNLQJ�ZDVKHUV 

ZHUH� VOLSSHG� RYHU� WKH� SLQV� WR� KROG� WKH� LQVXODWLRQ� LQ� SODFH�� � $Q\� SLQ� OHIW 

SURWUXGLQJ�EH\RQG�WKH�ZDVKHU�ZDV�VQLSHG�RII�ZLWK�D�SDLU�RI�ZLUH�VQLSV��VHH�)LJXUH 

�����7KH�&'�VWXG�ZHOGLQJ�SURFHVV�SURYHG�WR�EH�D�IDVW�PHWKRG�IRU�WKH�DWWDFKPHQW 

RI� WKH� LQVXODWLYH� VKHDWKLQJ�� � 7KH� SRUWDEOH� HTXLSPHQW� PDGH� WKH� V\VWHP� YHU\ 

XVDEOH�RQ�VLWH�� �7KH� ODUJH�ZDVKHUV� IRU� WKH�SLQV�VHHPHG�HIIHFWLYH� LQ�KROGLQJ� WKH 

LQVXODWLRQ�WR�WKH�IUDPH��HYHQ�ZLWK�ZLQGV�LQ�H[FHVV�RI�WKLUW\�PLOHV�SHU�KRXU���7KH 

&'�6WXG�:HOGLQJ�SURFHVV�KDV�SRWHQWLDO�SUREOHPV�FRQFHUQLQJ�FRUURVLRQ�WKDW�PXVW 

EH� DGGUHVVHG� EHIRUH� LW� FDQ� EHFRPH� D� YLDEOH� LQVXODWLRQ� IDVWHQLQJ� V\VWHP�� � 7KH 

ZHOGLQJ� SURFHVV� EXUQV� RII� WKH� VWHHO� IUDPLQJ
V� JDOYDQL]HG� FRDWLQJ� LQ� WKH� DUHD 

DGMDFHQW� WR� WKH�SLQ�� � ,Q�DGGLWLRQ�� WKH�SLQV�DUH�QRW�JDOYDQL]HG��&RUURVLRQ�RI� WKH 

Figure 1  Installation of weld pins 

SLQV�RYHU�WLPH��PD\�FDXVH�WKH�IDLOXUH�RI�WKH�FRQQHFWLRQV�
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OBSERVATIONS 

Figure 2 Clipping pin protruding past washer 
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OBSERVATIONS 

6HOI�GULOOLQJ�VFUHZV�ZHUH�WHVWHG�IRU�WKH�DWWDFKPHQW�RI�RQH�LQFK�IRDP�LQVXODWLRQ�� 

(DFK�VFUHZ�ZDV�ILUVW�LQVHUWHG�WKURXJK�D�SODVWLF�ZDVKHU���7KH�VFUHZV�DUH�SXVKHG 

WKURXJK�WKH�LQVXODWLRQ�DQG�GULYHQ�WKURXJK�WKH�VWHHO�VWXG�XQWLO�WKH�ZDVKHU�SXOOV 

WLJKW�DJDLQVW�WKH�LQVXODWLRQ��VHH�)LJXUH������7KLV�KDV�EHHQ�WKH�SULPDU\�PHWKRG�IRU 

WKH�DWWDFKPHQW�RI�IRDP�LQVXODWLRQ�WR�VWHHO�IUDPHV��WKXV�LW�LV�QR�VXUSULVH�WKDW�WKH 

Figure 3 Attachment of insulation using screws and washers 

VFUHZV�SURYHG�WR�EH�DQ�HIIHFWLYH�PHWKRG�IRU�DWWDFKLQJ�IRDP�LQVXODWLRQ� 
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9LQ\O�6LGLQJ�,QVWDOODWLRQ


&'�VWXG�ZHOGLQJ�ZDV�WHVWHG�IRU�WKH�DWWDFKPHQW�RI�YLQ\O�VLGLQJ���7KH�PHWKRG�XVHG 

ZDV�VLPLODU�WR�WKH�DWWDFKPHQW�RI�IRDP�LQVXODWLRQ��(DFK�SLQ��DIWHU�EHLQJ�ORDGHG��LQ 

WKH� JXQ�� � KDG� WR� EH� LQVHUWHG� WKURXJK� WKH� SXQFKRXW� LQ� WKH� VLGLQJ� DQG� SXVKHG 

WKURXJK� WKH� LQVXODWLRQ� WR� UHVW� DJDLQVW� WKH� VWHHO�� � 7KH� GLDPHWHU� RI� WKH�ZDVKHUV 

DYDLODEOH�IRU�WKH�WHVW�ZDV�WRR�ODUJH�DQG�LQWHUIHUHG�ZLWK�WKH�WRS�HGJH�RI�WKH�VLGLQJ� 

(DFK�ZDVKHU�KDG�WR�EH�FXW�VR�WKDW�LW�FRXOG�UHVW�FORVH�WR�WKH�YLQ\O�VLGLQJ���)LJXUH�� 

VKRZV�WKH�ZDVKHUV�XVHG�WR�VHFXUH�WKH�VWDUWHU�VWULS�IRU�WKH�YLQ\O�VLGLQJ���7KH�&' 

VWXG�ZHOGLQJ�SURFHVV�KDV�VRPH�SUREOHPV�WKDW�KDYH�WR�EH�DGGUHVVHG�EHIRUH�LW�FDQ 

EHFRPH�D�YLDEOH�YLQ\O�VLGLQJ�IDVWHQLQJ�V\VWHP���7KH�SUREOHP�ZLWK�WKH�EXUQLQJ�RI 

WKH�JDOYDQL]HG�FRDWLQJ�GLVFXVVHG�SUHYLRXVO\�LV�D�VHULRXV�FRQFHUQ��DV�IDLOXUH�RI�WKH 

SLQV� FRXOG� FDXVH� WKH� VLGLQJ� WR� VDJ� RU� IDOO� RII�� ,Q� DGGLWLRQ�� WKH�ZHOGLQJ� SURFHVV 

EXUQHG� WKH� IRDP� LQVXODWLRQ� LQ� WKH� YLFLQLW\� RI� WKH�ZHOG�� � 7KH� EXUQ� KROH� LQ� RQH 

VDPSOH�ZDV�DSSUR[LPDWHO\�����LQFK�LQ�GLDPHWHU���)LJXUH���VKRZV�EXUQ�PDUNV�RQ 

WKH�;36�DVVRFLDWHG�ZLWK�WKH�ZHOGLQJ�SURFHVV���7KH�SLQV�WKDW�ZHUH�XVHG�IRU�WKLV 

H[SHULPHQW� VHHPHG�XQDEOH� WR�KROG� WKH� VLGLQJ�XQOHVV� WKH� ORFNLQJ�ZDVKHUV�ZHUH 

SUHVVHG� WLJKW�DJDLQVW� WKH� VLGLQJ�� �7KLV�ZLOO�QRW� DOORZ� WKH� VLGLQJ� WR� H[SDQG�DQG 

FRQWUDFW� ZLWK� YDULDWLRQ� LQ� WHPSHUDWXUH�� FDXVLQJ� EXFNOLQJ� DQG� ZDUSLQJ� RI� WKH 

VLGLQJ�� 
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OBSERVATIONS 

Figure 4 Weld pins used to secure starter strip for vinyl siding 
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OBSERVATIONS 

Figure 5 View of finished wall 

3QHXPDWLF� GULYHQ�SLQV�ZHUH� WHVWHG� IRU� WKH� DWWDFKPHQW� RI� YLQ\O� VLGLQJ� RYHU� RQH 

LQFK� RI� IRDP� VKHDWKLQJ�� � ,QLWLDO� DGMXVWPHQW� RI� WKH� DLU� SUHVVXUH� DQG� WKH� QDLOHU 

VWDQGRII�SURYLGHG�WKH�SURSHU�SHQHWUDWLRQ�RI�WKH�SLQV���3URSHU�SHQHWUDWLRQ�RI�WKH 

SLQ�LV�LPSRUWDQW�EHFDXVH�GULYLQJ�WKH�SLQ�WLJKW�DJDLQVW�WKH�VLGLQJ�ZRXOG�QRW�DOORZ 



�� 

OBSERVATIONS 

IRU�H[SDQVLRQ�DQG�FRQWUDFWLRQ�RI�WKH�VLGLQJ��FDXVLQJ�ZDUSLQJ�DQG�ERZLQJ��2QFH


Figure 6 Siding secured using phenumatic pins 

WKH� WRRO� ZDV� DGMXVWHG�� PRVW� RI� WKH� SLQV� ZHUH� GULYHQ� WR� WKH� FRUUHFW� GHSWK� �VHH 

)LJXUH���� 
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:KHQ�D�SLQ�ZDV�GULYHQ�WRR�WLJKW��WKH�VLGLQJ�ZDV�SULHG�IURP�WKH�SLQ�DQG�D�QHZ�SLQ 

ZDV�LQVWDOOHG���'XULQJ�LQLWLDO�DWWHPSWV�WR�DWWDFK�WKH�VLGLQJ�LW�ZDV�GHWHUPLQHG�WKDW 

WKH� HQG� RI� WKH� JXQ� ZDV� WRR� ODUJH� DQG� ZRXOG� QRW� DOORZ� IRU� WKH� SLQ� WR� EH� VKRW 

WKURXJK�WKH�SXQFKRXW�LQ�WKH�VLGLQJ���0RGLILFDWLRQV�ZHUH�PDGH�WR�WKH�QRVH�SLHFH 

ZKLFK�DOORZHG�HDFK�SLQ�WR�EH�FHQWHUHG�RQ�WKH�SXQFK�RXW� �ZKHQ�WKH�QRVH�SLHFH 

UHVWHG�RQ�WKH�WRS�OLS�RI�WKH�VLGLQJ���$IWHU�WKLV�PRGLILFDWLRQ�WKH�VLGLQJ�LQVWDOODWLRQ 

SURFHHGHG�HIILFLHQWO\���3QHXPDWLF�SLQV�VHHP�WR�EH�D�YLDEOH�DOWHUQDWLYH�WR�VFUHZV 

ZKHQ� DWWDFKLQJ� YLQ\O� VLGLQJ� WR� VWHHO� VWXGV�� � $Q� �
� [� ��
� ZDOO� VHFWLRQ� ZDV 

FRPSOHWHG� LQ�XQGHU�DQ�KRXU�ZLWK� WZR�SHRSOH� �VHH�)LJXUH����� �7KH�RQO\�SUREOHP 

ZLWK�WKLV�V\VWHP�LV�WKDW�WKH�QDLOHU�ZLOO�RQO\�VKRRW�SLQV�XS�WR��������ORQJ���7KLV 

OLPLWV�WKH�V\VWHP�WR�LQVWDOODWLRQV�LQYROYLQJ�RQH�LQFK�RU�OHVV�RI�H[WHULRU�VKHDWKLQJ� 

�)XUWKHU� PRGLILFDWLRQ� RI� WKH� QDLOHU� PD\� DOORZ� IRU� WKH� XVH� RI� ORQJHU� SLQV� ZLWK 

WKLFNHU�IRDPV�� 
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6HOI�GULOOLQJ�VFUHZV�ZHUH�WHVWHG�IRU�WKH�DWWDFKPHQW�RI�YLQ\O�VLGLQJ�RYHU�WZR�LQFKHV 

RI�IRDP�VKHDWKLQJ���)RU�WKLV�WHVW�WKUHH�LQFK��EXJOH�KHDG��VHOI�GULOOLQJ�VFUHZV�ZHUH 

XVHG�� �7KH\�ZHUH� LQVWDOOHG�ZLWK�DQ� LQGXVWULDO� TXDOLW\� YDULDEOH� VSHHG� VFUHZJXQ� 

DQG�PDJQHWLF�ELW�KROGHU�ZLWK�D��SKLOOLSV�WLS���6XUSULVLQJO\��WKH�WZR�LQFKHV�RI�;36 

KDG�YHU\�OLWWOH�HIIHFW�RQ�WKH�LQVWDOODWLRQ�RI�WKH�VLGLQJ���6RPH�H[WUD�FDUH�KDG�WR�EH 

WDNHQ�WR�KROG�WKH�VFUHZ�VWUDLJKW�ZKLOH�GULYLQJ�LW�LQWR�WKH����PLO�VWXGV��VHH�)LJXUH 

���� �6FUHZV�KDYH� DQ�DGYDQWDJH� RYHU� WKH�SQHXPDWLF� SLQV�EHFDXVH�� LI� GULYHQ� WRR 

Figure 7 Screws used to attach vinyl siding 

WLJKW��WKH\�FDQ�EH�EDFNHG�RII����%XJOH�KHDG�VFUHZV�ZHUH�WKH�ZURQJ�FKRLFH�IRU�WKLV 

DSSOLFDWLRQ���7KH\�WHQGHG�WR�SXOO�WKURXJK�WKH�SXQFKRXWV�LQ�WKH�YLQ\O�VLGLQJ���+H[ 

+HDG�RU�SDQFDNH�KHDG�VFUHZV�ZRXOG�KDYH�KHOG�WKH�VLGLQJ�PXFK�PRUH�HIIHFWLYHO\ 

GXH�WR�WKH�KHDG�FRQILJXUDWLRQ�SURYLGLQJ�D�IODW�VXUIDFH�WR�VHFXUH�WKH�VLGLQJ� 



CONCLUSIONS 

This demonstration project provided useful observations on the installation of foam insulation and 

vinyl siding. The following conclusions are drawn from this demonstration project: 

1)	 CD welding has potential to become a feasible fastening system for attaching foam 

insulation to steel frames, but will need to be modified to permit its use in 

homebuilding; 

2)	 Self-drilling screws coupled with washers are an effective method for installing 

foam insulation; 

3)	 CD welding has little potential for the attachment of vinyl siding unless corrosion 

and pin strength issues are addressed; 

4)	 Phenumatic pins hold a lot of potential for the attachment of vinyl siding. The 

system needs little modification. It is a efficient system for installation of vinyl 

siding over foam insulation one inch thick or less. Considerable modifications will 

be needed for installations over thicker foam insulation; 

5)	 Self-drilling screws are the conventional method for attaching vinyl siding to steel 

frames and should remain so, especially for installation of siding over thick layers of 

foam insulation. 
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