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3HUNHPEDQJDQ�WHNQRORJL�GL�,QGRQHVLD�NKXVXVQ\D�GDODP�ELGDQJ�NRQVWUXNVL��

VDDW�LQL�VHGDQJ�PHQJDODPL�SHQLQJNDWDQ��6HMDN�GDKXOX��EHWRQ�PXWX�WLQJJL�WHODK�

GLNHQDO� GL� ,QGRQHVLD� GDQ� GLJXQDNDQ GDODP� ELGDQJ� NRQVWUXNVL�� +DO� LQL� WLGDN�

OHSDV� GDUL� NHEXWXKDQ� PDV\DUDNDW� WHUKDGDS� LQVIUDVWUXNWXU� \DQJ� EHJLWX� PDMX�

WHUEXNWL� GHQJDQ� GLGLULNDQ\D� JHGXQJ�JHGXQJ� EHUWLQJNDW� WLQJJL� PDXSXQ�

MHPEDWDQ�\DQJ�PHQJJXQDNDQ�EHWRQ�PXWX�WLQJJL��3HQHOLWLDQ�LQL�PHQJJXQDNDQ�

PHWRGH�HNVSHULPHQ��%HQGD�XML�NHVHOXUXKDQ�SDGD�SHQHOLWLDQ�LQL�PHQJJXQDNDQ�

EHQWXN� VLOLQGHU� GHQJDQ� XNXUDQ� ��� FP�[� ��� FP��3HQJXMLDQ� NXDW� WHNDQ� EHWRQ�

PHQJJXQDNDQ�YDULDVL� DJUHJDW�NDVDU�GHQJDQ�XNXUDQ���PP������PP�GDQ������

PP�GHQJDQ�EDKDQ�WDPEDK�VXSHUSODVWLFL]HU� +DVLO�SHQHOLWLDQ�GLGDSDWNDQ QLODL�

NXDW�WHNDQ�EHWRQ�PXWX�WLQJJL�VHWHODK�GLODNXNDQ�FXUULQJ� SDGD�PDVLQJ�PDVLQJ�

YDULDVL� XNXUDQ� DJUHJDW� NDVDU� SDGD� XPXU� �� KDUL�� ��� KDUL�� GDQ� ��� KDUL� VHFDUD�

EHUWXUXW�WXUXW� GHQJDQ� YDULDVL� XNXUDQ� DJUHJDW� �� PP� VHEHVDU� ��� 03D�� ������

03D�����03D� XQWXN�YDULDVL�XNXUDQ�DJUHJDW� �����PP�VHEHVDU����03D�������

03D�������03D�GDQ�XQWXN�YDULDVL�XNXUDQ�DJUHJDW������PP�VHEHVDU����03D��

�����03D�� �����0SD�� %HUGDVDUNDQ� SHQHOLWLDQ� NXDW� WHNDQ� EHWRQ�PXWX� WLQJJL�

GHQJDQ� EDKDQ� WDPEDK� VXSHUSODVWLFL]HU� YLVFRFUHWH� ����� GLGDSDWNDQ� YDULDVL�

DJUHJDW�NDVDU�XNXUDQ������PP�DGDODK�YDULDVL�XNXUDQ�GHQJDQ�KDVLO�OHELK�EDLN�

NDUHQD�PHPLOLNL�NXDW�WHNDQ�EHWRQ�SDOLQJ�EDLN�

.DWD�NXQFL���YDULDVL�DJUHJDW��EHWRQ�PXWX�WLQJJL� GDQ NXDW�WHNDQ�EHWRQ�
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7KH� GHYHORSPHQW� RI� WHFKQRORJ\� LQ� ,QGRQHVLD� HVSHFLDOO\� LQ� WKH� ILHOG� RI�

FRQVWUXFWLRQ� LV� FXUUHQWO\� LQFUHDVLQJ�� +LJK� TXDOLW\� FRQFUHWH� KDV� EHHQ� NQRZQ� LQ�

,QGRQHVLD�DQG�XVHG� LQ� WKH� ILHOG�RI�FRQVWUXFWLRQ� IRU�D� ORQJ� WLPH��7KLV�FDQ�QRW�EH�

VHSDUDWHG�IURP�WKH�VRFLHW\
V�QHHG�IRU� LQIUDVWUXFWXUH�WKDW� LV�VR�DGYDQFHG�ZLWK�WKH�

HVWDEOLVKPHQW� RI� KLJK�ULVH� EXLOGLQJV� DQG�EULGJHV� WKDW� XVH� KLJK� TXDOLW\� FRQFUHWH��

7KLV�UHVHDUFK�PHWKRG�XVLQJ�H[SHULPHQWDO�PHWKRG��2YHUDOO� WHVW� VSHFLPHQV� LQ� WKLV�

VWXG\�XVLQJ�D�F\OLQGULFDO�VKDSH�ZLWK�D�VL]H�RI����FP�[����FP��7HVWLQJ�RI�FRQFUHWH�

FRPSUHVVLYH� VWUHQJWK� XVLQJ� URXJK� DJJUHJDWH� YDULDWLRQ ZLWK� VL]H� �� PP�� ���� PP�

DQG� ����� PP� ZLWK� VXSHUSODVWLFL]HU� DGGHG� PDWHULDO�� 7KH� UHVXOW� RI� WKH� UHVHDUFK�

VKRZV�WKDW�WKH�YDOXH�RI�FRPSUHVVLYH�VWUHQJWK�RI�KLJK�TXDOLW\�FRQFUHWH�DIWHU�FXUULQJ�

LQ�HDFK�DJJUHJDWH�VL]H�YDULDWLRQ�DW���GD\V�����GD\V�DQG����GD\V�UHVSHFWLYHO\�ZLWK�

YDULDWLRQ�RI���PP�DJJUHJDWH�VL]H�LV����03D��������03D������03D��IRU�YDULDWLRQ�RI�

����PP�DJJUHJDWH�VL]H�ZKLFK�LV����03D�������03D�������03D�DQG�IRU�YDULDWLRQ�RI�

�����PP� DJJUHJDWH� VL]H� ZKLFK� LV� ���03D�� �����03D�� �����0SD�� %DVHG� RQ� WKH�

UHVXOWV�RI�WKH�UHVHDUFK��LW�FDQ�EH�FRQFOXGHG�WKDW�WKH�URXJK�DJJUHJDWH�YDULDWLRQ�RI�

����� PP� VL]H� LV� WKH� VL]H� YDULDWLRQ� ZLWK� EHWWHU� UHVXOW� EHFDXVH� LW� KDV� WKH� EHVW�

FRPSUHVVLYH�VWUHQJWK�RI�FRQFUHWH�

.H\ZRUGV��DJJUHJDWH�YDULDWLRQ��KLJK�TXDOLW\�FRQFUHWH��DQG�FRQFUHWH�FRPSUHVVLYH�

VWUHQJWK�


