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%HWRQ� PHUXSDNDQ� VDODK� VDWX� EDKDQ� \DQJ� GLJXQDNDQ� GDODP� NRQVWUXNVL�
EDQJXQDQ��8PXPQ\D�EHWRQ�GLJXQDNDQ�XQWXN�PHPEDQJXQ�JHGXQJ��MHPEDWDQ��MDODQ�
GDQ� VHEDJDLQ\D�� 6HLULQJ� EHUMDODQQ\D� ZDNWX� VWUXNWXU� EDQJXQDQ� �EHWRQ�� DNDQ�
PHQJDODPL� NHUXVDNDQ��.HUXVDNDQ� \DQJ� WHUMDGL� ELVD� GLVHEDENDQ� GDUL� EHEDQ� \DQJ�
GLWHULPD�VWUXNWXU�EDQJXQDQ�PHOHELKL�EDWDV�PDNVLPXP�DWDX�NHUXVDNDQ�\DQJ�WHUMDGL�
DNLEDW�EHQFDQD�DODP�VHSHUWL�JHPSD�EXPL��.HUXVDNDQ�\DQJ� WHUMDGL�SDGD�EHWRQ� LQL�
GDSDW� GLDWDVL� GHQJDQ� EHUEDJDL� PDFDP� SHUEDLNDQ� GHQJDQ� FDUD� PHPEHULNDQ�
SHUNXDWDQ� DWDXSXQ�SHQDPEDKDQ�EDKDQ�EDKDQ� GDQ�PDWHULDO� WHUWHQWX� SDGD� VWUXNWXU�
EDQJXQDQ�� 'DODP� SHQHOLWLDQ� LQL� SHUEDLNDQ� EHWRQ� GLODNXNDQ� GHQJDQ� �� PHWRGH�
SHUEDLNDQ�\DLWX�JURXWLQJ�SDGD�VDPSHO�EDORN�GDQ��MDFNHWLQJ�SDGD�VDPSHO�NXEXV�EHWRQ�
GHQJDQ� EDKDQ� WDPEDK� VRGLXP� VLOLNDW� GDQ� VHPHQ�� 0HWRGH� JURXWLQJ� SDGD� EDORN�
GLODNXNDQ� GHQJDQ� FDUD�PHPSHUEHVDU� UHWDNDQ� DNLEDW� EHEDQ� ILUVW� FUDFN� NHPXGLDQ�
GLODNXNDQ� SHQJLVLDQ� EDKDQ� SHUEDLNDQ�� VHGDQJNDQ� PHWRGH� MDFNHWLQJ� GLODNXNDQ�
GHQJDQ�FDUD�PHPSHUEHVDU�SHQDPSDQJ�GDUL�NXEXV�EHWRQ�VHWHODK�WHUMDGL�NHUXVDNDQ��
3HQDPSDQJ�NXEXV�EHWRQ�EHUXNXUDQ�����[�����[�����PP�GLSHUEHVDU�PHQMDGL�����[�
����[�����PP��+DVLO�SHQHOLWLDQ�SDGD�NDVXV�SHUEDLNDQ�GHQJDQ�PHWRGH�JURXWLQJ�SDGD�
EDORN�PHQMXMNDQ�EDKDZD�SHUEDLNDQ�EDORN�\DQJ�WHODK�FUDFN�PHQJJXQDNDQ�VRGLXP�
VLOLNDW� GDQ� VHPHQ� WLGDN� OHELK� EHVDU� GDUL� EDORN� .RQWURO�� VHGDQJNDQ� SDGD� NDVXV�
SHUEDLNDQ� GHQJDQ� PHWRGH� MDFNHWLQJ� NXEXV� EHWRQ�� VDPSHO� VXGDK� PHQJDODPL�
NHUXQWXKDQ� VHWHODK� GLODNXNDQ� SHUEDLNDQ� PDVLK� PHPLOLN� NHNXDWDQ�� WHWDSL� WLGDN�
VHPDNVLPDO�GDUL�NHNXDWDQ�DZDO�GDUL�NXEXV�EHWRQ��

.DWD�NXQFL��SHUEDLNDQ��JURXWLQJ��MDFNHWLQJ



[Y�

$%675$&7�

&RQFUHWH�LV�D�PDWHULDO�XVHG�LQ�EXLOGLQJ�FRQVWUXFWLRQ��*HQHUDO\�FRQFUHWH�LV�
XVHG�WR�EXLOG�EXLOGLQJV��EULGJHV��URDGV�DGQ�VR�RQ��2YHU�WLPH�WKH�EXLOGLQJ�VWUXFWXUH�
�FRQFUHWH��ZLOO�H[SHULHQFH�GDPDJH��'DPDJH�WKDW�RFFXUV�FDQ�EH�FDXVHG�E\�WKH�ORDG�
UHFHLYHG�E\�WKH�EXLOGLQJ�VWUXFWXUH�EH\RQG�WKH�PD[LPXP�OLPLW�RU�GDPDJH�FDXVHG�E\�
QDWXUDO�GLVDVWHUV�VXFK�DV�HDUWKTXDNHV��'DPDJH�WKDW�RFFXUV�LQ�WKLV�FRQFUHWH�FDQ�EH�
RYHUFRPH�ZLWK�D�YDULHW\�RI�LPSURYPHQWV�E\�SURYLGLQJ�UHLQIRUFHPHQW�RU�DGGLWLRQ�RI�
FHUDWLQ�PDWHULDOV� DQG�PDWHULDOV� LQ� WKH� EXLOGLQJ� VWUXFWXUH�� ,Q� WKLV� VWXG\� FRQFUHWH�
UHSDLU�ZDV�FDUULHG�RXW�ZKLW���PHWKRGV�RI�UHSDLU��QDPHO\�JURXWLQJ�RQ�EHDP�VDPSOHV�
DQG� MDFNHWLQJ�RQ� FRQFUHWH� FXEH� VDPSOHV�ZKLW� VRLGXP�VLOLFDWH�DQG�FHPHQW�DGGHG�
LQJUHGLHQWV��7KH�PHWKRG�RI�JURXWLQJ�RQ�WKH�EHDP�LV�GRQH�E\�HQODUJLQJ�FUDFN�GXH�WR�
WKH�ILUWV�FUDFN�ORDG�DGQ�ILOOLQJ�WKH�UHSDLU�PDWHULDO��ZKLOH�WKH�MDFNHWLQJ�PHWKRG�LV�
GRQH� E\� HQJODUJLQJ� WKH� FURVV� VHFWLRQ� RI� WKH� FRQFUHWH� FXEH� DIWHU� GDPDJH� KDV�
RFFXUUHG��&RQFUHWH�FXEH�FURVVLQJ�PHDVXULQJ�����[�����[�����PP�LV�HQODUJHG�WR�
����[�����[�����PP��7KH�UHVXOW�RI�WKH�VWXG\�RQ�FDVH�RI�LPSURYHPHQW�ZLWK�WKH�EHDP�
JURXWLQJ�PHWKRG�VKRZHG�WKDW�WKH�UHSDLU�RI�WKH�FUDFNHG�EHDP�XVLJ�VRGLXP�VLOLFDWH�
DQG�FHPHQW�ZDV�QRW�JUHDW�WKDW�WKH�FRQWURO�EHDP��ZKHUHDV�LQ�WKH�FDVH�RI�UHSDLU�ZLKW�
WKH�FRQFUHWH�FXEH�MDFNHWLQJ�PHWKRG��WKH�VDPSOH�KDG�DOUHDG\�EHHQ�GHVWUR\HG�DIWHU�
UHSDLU�VWLOO�KDG�VWUHQJWK��EXW�QRW�DV�PDVLPDO�DV�WKH�LQLWLDO�VWUHQJWK�RI�WKH�FRQFUHWH�
FXEH��
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