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3HQJDUXK�3HQJJXQDDQ�*UDGDVL�$JUHJDW�%HUEDVLV�61,���-����-������������
GDODP�&DPSXUDQ�%HWRQ�WHUKDGDS�.XDW�7HNDQ������������������������������������������������

GDQ�)UDFWXUH�7RXJKQHVV�%HWRQ 

$WXU�3DUKRUDVDQ�1XVDQWDUD�6LUHJDU�
� 
-XUXVDQ�7HNQLN�6LSLO��)DNXOWDV�7HNQLN�6LSLO��8QLYHUVLWDV�7DGXODNR� 

-O��6RHNDUQR�+DWWD�.P�����3DOX��6XODZHVL�7HQJDK��,QGRQHVLD����������(PDLO��DWXUBSQV#\DKRR�FRP 

1XUXO�,GKD 
-XUXVDQ�7HNQLN�6LSLO��)DNXOWDV�7HNQLN�6LSLO��8QLYHUVLWDV�7DGXODNR� 

-O��6RHNDUQR�+DWWD�.P�����3DOX��6XODZHVL�7HQJDK��,QGRQHVLD����������(PDLO��QXUXOLGKD�#JPDLO�FRP 

,�:D\DQ�6XDUQLWD 
-XUXVDQ�7HNQLN�6LSLO��)DNXOWDV�7HNQLN�6LSLO��8QLYHUVLWDV�7DGXODNR� 

-O��6RHNDUQR�+DWWD�.P�����3DOX��6XODZHVL�7HQJDK��,QGRQHVLD����������(PDLO��LZD\DQVXDUQLWD#\DKRR�FRP 

/^^E�Ϭϴϱϯ-ϮϵϴϮ Ğ/^^E�Ϯϱϰϵ-Ϯϲϱϵ 

$EVWUDFW 

,QGRQHVLDQ� 1DWLRQDO� 6WDQGDUG� ��-����-����� �61,� ��-����-������ SURSRVHG� IRXU� W\SHV� RI� FRPELQHG� DJJUHJDWH�
JUDGLQJ� RI� FRDUVH� DQG� ILQH� DJJUHJDWHV� LQ� GHVLJQLQJ� QRUPDO� FRQFUHWH� VWUHQJWK�� ,QYHVWLJDWLRQ� RI� IRXU� FRPELQHG�
DJJUHJDWH�JUDGLQJ�W\SHV�ZDV�SHUIRUPHG�WR�GHWHUPLQH�LWV�HIIHFW�RQ�WKH�FRPSUHVVLYH�VWUHQJWK�DQG�IUDFWXUH�WRXJKQHVV�
RI� WKH� FRQFUHWH�%DVLF� PDWHULDO� FRQVWLWXHQWV� RI� FRQFUHWH� ZHUH� XVHG� IURP� 3DOX� ULYHU� DQG� IXOILOOLQJ� 61,� FULWHULD� LQ�
PDQXIDFWXULQJ� VDPSOHV��&XEHV�RI� ���[���[����PP�ZHUH�XVHG� WR�GHWHUPLQH� FRQFUHWH� FRPSUHVVLYH� VWUHQJWK� YDOXH�
�IF¶���DQG�IRXU�W\SHV�RI�EHDPV�ZLWK�GLPHQVLRQ�RI�ZLGWK��KHLJKW��DQG�OHQJWK�����[�����[�����PP�����[�����[�����PP��
��� [� ���� [� ���� PP�� GDQ� ��� [� ���� [� ����� PP� IRU� 7KUHH-3RLQW� %HQG� �73%�� WHVW� PHWKRG� WR� GHWHUPLQH� IUDFWXUH�
WRXJKQHVV� RI� WKH� FRQFUHWH� �.,&��� &XUUHQW� UHVHDUFK� UHVXOWV� ZHUH� IRXQG� WKDW� FRPELQHG� DJJUHJDWH� JUDGLQJ� W\SHV�
LQIOXHQFHG�LQVLJQLILFDQWO\�RQ�WKH�IF¶�YDOXH��EXW�VLJQLILFDQWO\�RQ�WKH�.,&�YDOXH� 

.H\ZRUGV��$JJUHJDWH�JUDGLQJ��FRQFUHWH��FRPSUHVVLYH�VWUHQJWK��IUDFWXUH�WRXJKQHVV 

$EVWUDN 

6WDQGDU�1DVLRQDO�,QGRQHVLD��61,��QRPRU���-����-������61,���-����-������PHPEHULNDQ�HPSDW�MHQLV�VORSH�JUDGDVL�
JDEXQJDQ�DJUHJDW�NDVDU�GDQ�KDOXV�GDODP�SHPEXDWDQ�EHWRQ��QRUPDO��,QYHVWLJDVL�HPSDW�MHQLV�VORSH�JUDGDVL�DJUHJDW�
JDEXQJDQ� LQL� DNDQ� GLODNXNDQ� XQWXN� PHQJHWDKXL� SHQJDUXKQ\D� WHUKDGDS� NXDW� WHNDQ� GDQ� IUDFWXUH� WRXJKQHVV� GDUL�
EHWRQ��0DWHULDO� GDVDU� SHQ\XVXQ� EHWRQ� \DQJ� EHUDVDO� GDUL� 6XQJDL� 3DOX� GDQ�PHPHQXKL� NULWHULD� VWDQGDU� 61O� \DQJ�
GLSDNDL� GDODP� PHPEXDW� EHQGD� XML�� 8ML� NXDW� WHNDQ� EHWRQ� GLJXQDNDQ� NXEXV� EHUGLPHQVL� ���[���[���� PP� GDODP�
PHQHQWXNDQ�QLODL�NXDW�WHNDQ�EHWRQ��IF¶���GDQ�HPSDW�MHQLV�EDORN�EHUGLPHQVL�WHEDO��WLQJJL�GDQ�SDQMDQJ�����[�����[�
����PP�����[�����[�����PP�����[�����[�����PP��GDQ����[�����[������PP�XQWXN�XML�7KUHH-3RLQW�%HQG��73%��GDODP�
PHQHQWXNDQ� IUDFWXUH� WRXJKQHVV� EHWRQ� �.,&��� +DVLO� LQYHVWLJDVL� LQL� PHQXQMXNDQ� EDKZD� JUDGDVL� DJUHJDW� JDEXQJDQ�
\DQJ�GLSDNDL� GDODP� FDPSXUDQ� EHWRQ� DNDQ� EHUSHQJDUXK� WLGDN� VLJQLILNDQ� SDGD� QLODL� IF¶�� DNDQ� WHWDSL� EHUSHQJDUXK�
VLJQLILNDQ�SDGD�QLODL��.,&� 

.DWD�NXQFL��*UDGDVL�DJUHJDW��EHWRQ��NXDW�WHNDQ��NHWHJXKDQ�UXQWXK 

JurnalTeoretis dan Terapan Bidang Rekayasa SipilJurnalTeoretis dan Terapan Bidang Rekayasa SipilJurnal Teoretis dan Terapan Bidang Rekayasa Sipil 

���3HQGDKXOXDQ 

'DODP� LQGXVWUL� NRQVWUXNVL� EDQJXQDQ� VLSLO�� PDWHULDO�
EHWRQ� VDQJDW� EDQ\DN� GLJXQDNDQ� ROHK� PDV\DUDNDW� GDQ�
SHODNX�LQGXVWUL�NRQVWUXNVL�NDUHQD�NHWHUVHGLDDQ�PDWHULDO�
SHQ\XVXQ� EHWRQ� \DQJ� VDQJDW�PXGDK��'LVDPSLQJ� ELD\D�
\DQJ� GLSHUOXNDQ� GDODP� PHPEXDW� EDQJXQDQ� EHUEDVLV�
PDWHULDO�EHWRQ�PHQMDGL�PXUDK��PDWHULDO�EHWRQ�PHPLOLNL�
VLIDW-VLIDW� XPXP� \DQJ� EDLN� \DLWX� PXGDK� GLNHUMDNDQ��
WDKDQ� ODPD�� NHGDS� DLU�� GDQ� PHPLOLNL� NXDW� WHNDQ� \DQJ�
EDLN� 

%HWRQ�PHUXSDNDQ�PDWHULDO�NRPSRVLW�\DQJ�WHUVXVXQ�GDUL�
EHEHUDSD� PDWHULDO� GDVDU� SHQ\XVXQQ\D�� DJUHJDW� NDVDU��

DJUHJDW� KDOXV�� VHPHQ� GDQ� DLU�� 2OHK� NDUHQD� LWX�
NDUDNWHULVWLN� EHWRQ� DNDQ� VDQJDW� GLSHQJDUXKL� ROHK�
NHHPSDW� PDWHULDO� GDVDU� SHQ\XVXQ� EHWRQ� WHUVHEXW��
$JUHJDW� VHEDJDL� PDWHULDO� GDVDU� SHQ\XVXQ� EHWRQ� \DQJ�
SDOLQJ�GRPLQDQ�\DLWX�OHELK�GDUL�����GDUL�YROXPH�WRWDO�
EHWRQ� �&KHQ� GDQ� /LX�� ������ 6LUHJDU� GNN�� �������
'HQJDQ�GHPLNLDQ�NDUDNWHULVWLN� ILVLN�GDQ�PHNDQLN�GDUL�
DJUHJDW� MXJD� DNDQ� PHPSHQJDUXKL� NDUDNWHULVWLN� ILVLN�
GDQ� PHNDQLN� EHWRQ� VHFDUD� GRPLQDQ�� 3HQHOLWLDQ� WHODK�
EDQ\DN� GLODNXNDQ� GDODP� PHQXQMXNDQ� DNDQ� SHQJDUXK�
MHQLV�WLSH��$EGXOODKL��������9LODQH�DQG�6DEHOR���������
XNXUDQ� GDQ� MXPODK� �.R]XO� GDQ�'DUZLQ�� ������9LODQH�
GDQ� 6DEHOR�� ������ 0XVD� GDQ� 6DLP�� ������ GDUL�
DJJUHJDWH� WHUKDGDS� NDUDNWHULVWLN� PHNDQLN� NXDW� WHNDQ�


3HQXOLV�.RUHVSRQGHQVL 



�� :ƵƌŶĂů�dĞŬŶŝŬ�^ŝƉŝů 

3HQJDUXK�3HQJJXQDDQ�*UDGDVL�$JUHJDW«����� 
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EHWRQ�� 'HPLNLDQ� MXJD� LQYHVWLJDVL� GDUL� SHQJDUXK�
NDUDNWHULVWLN� ILVLN� DJUHJDW� WHUKDGDS� IDFWXUH� WRXJKQHVV�
EHWRQ� WHODK�GLODNXNDQ� WHUKDGDS� MHQLV�WLSH� DJUHJDW� �:X�
GNN�� ������� XNXUDQ� GDQ� MXPODK� �:ROLQVNL�� ������
0LKDVKL� GNN�� ������ .R]XO� GDQ� 'DUZLQ�� ������ (OLFHV�
GDQ� 5RFFR� ������ 0DUTXHV� GNN�� ������ GDQ� MXPODK�
DJUHJDW��7DVGHPLU�GDQ�.DULKDORR�������� 

61,-��-����-����� WHQWDQJ� ƚĂƚĂ� ĐĂƌĂ� ƉĞŵďƵĂƚĂŶ�
ƌĞŶĐĂŶĂ� ĐĂŵƉƵƌĂŶ� EHWRQ� QRUPDO� PHUHNRPHQGDVLNDQ�
EDKZD� VORSH� JUDGDVL� DJUHJDW� NDVDU� \DQJ� GDSDW�
GLJXQDNDQ� GDODP� FDPSXUDQ� WHUGDSDW� �� MHQLV� \DQJ�
GLGDVDUNDQ� SDGD� XNXUDQ� EXWLUDQ� PDNVLPXPQ\D�� \DLWX�
EHUGLDPHWHU� ���� ��� GDQ� ��� PP�� VHGDQJNDQ� VORSH�
JUDGDVL�DJUHJDW�KDOXV�WHUGDSDW���MHQLV�\DQJ�GLGDVDUNDQ�
SDGD� NHNDVDUDQQ\D� �VHWDUD� GHQJDQ� XNXUDQ� EXWLUDQ�
PDNVLPXP�SDVLUQ\D���GDQ�VORSH�JUDGDVL�JDEXQJDQ�GDUL�
DJUHJDW�NDVDU�GDQ�KDOXV�WHUGDSDW���MHQLV�GLGDVDUNDQ�DWDV�
XNXUDQ� EXWLUDQ� PDNVLPXPQ\D� \DQJ� PDVLQJ-PDVLQJ�
MHQLV� XNXUDQ� EXWLUDQ� PDNVLPXP� WHUEDJL� VHFDUD� OHELK�
GHWDLO� GDODP� �� NULWHULD� VORSH�� 'LODLQ� SLKDN� KDVLO�
SHQHOLWLDQ� GDUL� $UDNDL� GDQ� )XNXL� �������
PHQ\LPSXONDQ� EDKZD� SHQJJXQDDQ� JUDGDVL� DJUHJDW�
\DQJ�WHSDW�XQWXN�EHWRQ�DNDQ�PHQJKDVLONDQ�EHWRQ�\DQJ�
HNRQRPLV� GHQJDQ� NHNXDWDQ� GDQ� NHPDPSXDQ� NHUMD�
\DQJ� RSWLPDO�� VHUWD� SHQJJXQDDQ� VORSH� JUDGDVL� \DQJ�
WHSDW� DNDQ�PHQJKDVLONDQ� EXON� GHQVLW\� GDQ� NXDW� WHNDQ�
EHWRQ�\DQJ�RSWLPDO�� 

3DGD� VHEXDK� FDPSXUDQ� GHQJDQ� YROXPH� VHPHQ� GDQ�
DJUHJDW� \DQJ� VDPD�� PDND� FDPSXUDQ� GHQJDQ�
PHQJJXQDNDQ� DJUHJDW� EHUGLDPHWHU� NHFLO� DNDQ�
PHQJKDVLONDQ� NDUDNWHULVWLN� PHNDQLN� NXDW� WHNDQ� EHWRQ�
\DQJ� OHELK� NHFLO� MLND� GLEDQGLQJNDQ� GHQJDQ� \DQJ�
PHQJJXQDNDQ� DJUHJDW� EHUGLDPHWHU� OHELK� EHVDU�
�*LQWLQJ�� ������� +DVLO� VHQDGD� SDGD� LQYHVWLJDVL� GDUL�
+HUPDQWR� GDQ� 3UDERZR� ������� \DQJ� PHQ\LPSXONDQ�
EDKZD� VHPDNLQ� EHVDU� GLPHQVL� DJUHJDW� NDVDU� \DQJ�
GLJXQDNDQ� GDODP� SHPEXDWDQ� FDPSXUDQ� EHWRQ� DNDQ�
PHQJKDVLONDQ� QLODL� NXDW� WHNDQ� EHWRQ� \DQJ� VHPDNLQ�
EHVDU� VDDW� � EHWRQ� PHQJHUDV�� 3DGD� FDPSXUDQ� \DQJ�
PHQJJXQDNDQ�DJUHJDW�EHUGLDPHWHU�NHFLO�DNDQ�PHPLOLNL�
OXDV� SHUPXNDDQ� \DQJ� OHELK� EHVDU� GLEDQGLQJNDQ� \DQJ�
EHUGLDPHWHU� EHVDU� VHKLQJJD� DNDQ� PHPEXWXKNDQ� SDVWD�
VHPHQ� \DQJ� OHELK� EDQ\DN� JXQD� PHPEXQJNXV� VHPXD�
SDUWLNHO� DJUHJDW� VHKLQJJD� GDSDW� WHULNDW� GHQJDQ� EDLN�
DQWDU�SDUWLNHO�GLGDODP�EHWRQ��'HQJDQ�GHPLNLDQ�SDUWLNHO�
DJUHJDW� \DQJ� EHUGLDPHWHU� OHELK� NHFLO� DNDQ� FHQGHUXQJ�
PHLOLNL� QLODL� NXDW� WHNDQ� \DQJ� OHELK� NHFLO�� 'HQJDQ�
PHQJJXQDNDQ� WHUPLQRORJL� NHNDVDUDQ� LQWHUQDO� EHWRQ�
�Ȝ���KDVLO�LQYHVWLJDVL�6LUHJDU��������PHQ\LPSXONDQ�KDO�
\DQJ�VDPD�EDKZD�EHWRQ�GHQJDQ�PHQJJXQDNDQ�DJUHJDW�
\DQJ�PHQJKDVLONDQ�QLODL�NHNDVDUDQ�LQWHUQDO�EHWRQ�\DQJ�
EHVDU��QLODL�Ȝ�NHFLO��PHQJKDVLONDQ�QLODL�NXDW�WHNDQ�\DQJ�
OHELK� EHVDU� MXJD� QLODL� IUDFWXUH� WRXJKQHVV� �.,&�� EHWRQ�
WHUVHEXW�� 

'HQJDQ� GHPLNLDQ� SHQJDUXK� JUDGDVL� DJJUHJDWH�
JDEXQJDQ� �NDVDU� GDQ� KDOXV�� DNDQ� PHPHJDQJ� SHUDQDQ�
SHQWLQJ� GDODP� PHQHQWXNDQ� NDUDWHULVWLN� PHNDQLN� GDUL�
EHWRQ�� NXDW� WHNDQ� GDQ� IUDFWXUH� WRXJKQHVV�� 'DWD� GDQ�
LQIRUPDVL� WHQWDQJ� SHQJDUXK� GDUL� JUDGDVL� DJUHJDW�
JDEXQJDQ� WHUKDGDS�NXDW� WHNDQ�GDQ� IUDFWXUH� WRXJKQHVV�
GDUL� EHWRQ� PDVLK� VDQJDW� PLQLP� VHKLQJJD� SHUOX� XQWXN�
GLODNXNDQ� LQYHVWLJDVL� OHELK�PHQGDODP� WHQWDQJ� KDO� LQL��

'HQJDQ� PHQJJXQDNDQ� JUDGDVL� DJUHJDW� JDEXQJDQ�
EHUEDVLV�SDGD�JUDGDVL�DJUHJDW�JDEXQJDQ�61,���-����-
������ PDND� SHQJDUXK� GDUL� SHQJJXQDDQ� DJUHJDW�
WHUKDGDS�NXDW� WHNDQ�GDQ� IUDFWXUH� WRXJKQHVV�GDUL�EHWRQ�
DNDQ� WHUOLKDW� SHQJDUXKQ\D�� 'LVDPSLQJ� LWX�� GDSDW�
PHOLKDW� SHQJDUXK� SHQJJXQDDQ� DJUHJDW� JDEXQJDQ�
EHUEDVLV� 61,� ��-����-����� GDODP� FDPSXUDQ� EHWRQ�
WHUKDGDS� NDUDNWHULVWLN� NXDW� WHNDQ� GDQ� IUDFWXUH�
WRXJKQHVV�GDUL�EHWRQ�NHUDVQ\D� 

���0HWRGRORJ\�3HQHOLWLDQ 

����%DKDQ�GDQ�SHUDODWDQ 

$JUHJDW�KDOXV�\DQJ�GLJXQDNDQ�DGDODK�SDVLU�GDUL�6XQJDL�
3DOX� GHQJDQ� QLODL� NDGDU� OXPSXU� �����$JUHJDW� NDVDU�
\DQJ� GLJXQDNDQ� DGDODK� EDWX� SHFDK� SURGXNVL� 6WRQH�
&UXVKHU� *XQXQJ� /ROL� GHQJDQ� GLDPHWHU� EXWLU�
PDNVLPXP� ��� PP� GHQJDQ� NDQGXQJDQ� OXPSXU� ������
.DGDU� OXPSXU� NHGXD� DJUHJDW� MDXK� GLEDZDK� DPEDQJ�
EDWDV� \DQJ� GLV\DUDWNDQ� �61,� ��-����-�������
.DQGXQJDQ�EDKDQ�RUJDQLN�\DQJ�WHNDQGXQJ�GDODP�SDVLU�
PHQXQMXNDQ�ZDUQD� VHWDUD�GHQJDQ�QR���� MDXK�GL� EDZDK�
DPEDQJ� EDWDV� \DQJ� GLV\DUDWNDQ� �61,� ��-����-
������*UDGDVL� JDEXQJDQ� DJUHJDW� NDVDU� GDQ� DJHJDW�
KDOXV� \DQJ� GLSDNDL� GDODP� FDPSXUDQ� EHWRQ� GLEHQWXN�
VHVXDL�GHQJDQ�JUDILN�JUDGDVL�JDEXQJDQ�1R����������GDQ�
���61,���-����-�������*DPEDU��� 

3HQJXMLDQ� EDKDQ� GDVDU� PDWHULDO� SHQ\XVXQ� EHWRQ�� NXDW�
WHNDQ�GDQ�IUDFWXUH�WRXJKQHVV�GDUL�EHWRQ�GLODNXNDQ�SDGD�
/DERUDWRULXP�%DKDQ�GDQ�%HWRQ��8QLYHUVLWDV�7DGXODNR� 

*DPEDU����(PSDW�NULWHULD�VORSH�JUDGDVL�JDEXQJDQ�XQWXN�
XNXUDQ�PDNVLPXP����PP�EHUGDVDUNDQ�61,���-����-���� 

����.XDW�WHNDQ�EHWRQ 

%HQGD� XML� \DQJ� GLJXQDNDQ� XQWXN� PHQJXML� NXDW� WHNDQ�
EHWRQ� VHWLDS� FDPSXUDQ� DGDODK� NXEXV� XNXUDQ�
���[���[���� PP� VHEDQ\DN� �� EXDK�� 3URVHGXU�
SHQJXMLDQ�NXDW�WHNDQ�GLODNVDQDNDQ�EHUGDVDUNDQ�61,���
-����-������ 0HVLQ� XML� WHNDQ� \DQJ� GLJXQDNDQ� DGDODK�
VHSHUWL� *DPEDU� ��� .XDW� WHNDQ� EHWRQ� �IF¶�� GLSHUROHK�
VHEDJDL�EHULNXW� 

IF¶� �������������� 

GHQJDQ�IF¶� �NXDW�WHNDQ�EHWRQ��03D���3PDNV� �EHEDQ� 

��� 
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6LUHJDU��GNN� 
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PDNVLPXP��1���GDQ�$F �OXDV�SHQDPSDQJ�EHQGD�XML��PP
�� 

����)UDFWXUH�WRXJKQHVV 

3HQJXMLDQ� 7KUHH-3RLQW� %HQG� �73%�� \DQJ� PHUXMXN� SDGD�
5,/(0�7&���-)07�GLJXQDNDQ�GDODP�PHQGDSDWNDQ�QLODL�
IUDFWXUH� WRXJKQHVV� �.,&�� GDUL� EHWRQ�� (PSDW� PDFDP�
GLPHQVL�EHQGD�XML�\DQJ�GLSDNDL�SDGD�SHQJXMLDQ�LQL�DGDODK�
EDORN� EHUGLPHQVL� WHEDO�� WLQJJL� GDQ� SDQMDQJ�� ��� [� ���� [�
����PP�����[�����[�����PP�����[�����[�����PP��GDQ�
���[�����[������PP��6HWLDS�EDORN�EHWRQ�GLEXDW�UHWDNDQ�
DZDO� EXDWDQ� �DR�� VHWHEDO� ��PP� �6LUHJDU� GNN�� ������ GDQ�
VHWLQJJL� ó� WLQJJL� EHQGD� XML�� � %HQGD� XML� EDORN� EHWRQ�
GLODNXNDQ� SHUODNXDQ� SHPHOLKDUDDQ� GHQJDQ� SHUHQGDPDQ�
DLU� � VHODPD����KDUL�VHEHOXP�GLODNXNDQ�SHQJXMLDQ��3RVLVL�
EHQGD�XML�GDQ�SHUOHWDNDQ�GDODP�XML� LQL� WHUJDPEDU�VHSHUWL�
*DPEDU� ��� 3HQJXMLDQ� GLODNXNDQ� PHQJJXQDNDQ�
8QLYHUVDO� 7HVWLQJ� 0DFKLQH� �870�� QRPRU� VHUL�� 0RG��
&���-����*DPEDU��� 

*DPEDU����$ODW�XML�NXDW�WHNDQ�EHWRQ 

)UDFWXUH� WRXJKQHVV� GDUL� EHWRQ� PHUXSDNDQ� VDODK� VDWX�
SDUDPHWHU� UXQWXK� DZDO� GDUL� EHWRQ� \DQJ� GDSDW� GLXNXU�
GHQJDQ�QLODL�.,&��6KDK�GNN���������GDQ�GLKLWXQJ�GHQJDQ�
PHQJJXQDNDQ�IRUPXOD�EHULNXW�LQL� 
 
.,&� ������������� 

GHQJDQ� DR� � WLQJJL�SDWDKDQ� �PP���'� � WLQJJL�EHQGD�XML�
�PP��� 6�  � EHQWDQJ� EHUVLK� EHQGD� XML� �PP��� 7�  � OHEDU�
EHQGD�XML��PP���3F� �SHPEHEDQDQ�PDNVLPXP��1���:� �
EHUDW� EHQGD� XML� �1��� GDQ� .,&�  � FULWLFDO� VWUHVV� LQWHQVLW\�
IDFWRU��0SD�PP����� 

����&DPSXUDQ�EHWRQ 

3URSRUVL� FDPSXUDQ� EHWRQ� \DQJ� GLJXQDNDQ� XQWXN�
PHPEXDWDQ�EHQGD�XML�NXEXV�GDQ�VHPXD�WLSH�EDORN�EHWRQ�
VHSHUWL�\DQJ�WHUOLKDW�GDODP�7DEHO��� 

����7DKDSDQ�XML�ODERUDWRULXP 

$OXU�SHODNVDQDDQ�XML� ODERUDWULXP�WHUKDGDS�VDPSHO�EHWRQ�
XML�GDSDW�GLOLKDW�SDGD�*DPEDU���� 

*DPEDU����8ML�73%�SDGD���WLSH�EHQGD�XML 

*DPEDU����870�XQWXN�XML�73%�SDGD���WLSH�EHQGD�XML 

7DEHO����'HVDLQ�FDPSXUDQ�EHWRQ 

0,; Z�F
 

8QLW�%HUDW��NJ�P�� 6XSHU�
SODVWLFL]HU�

�PO� 
7RWDO�

$JUHJDW 
7LSH�

*UDGDVL
 6HPHQ $LU 

� ��� ���� 1R�� ��� ��� �� 

� ��� ���� 1R�� ��� ��� �� 

� ��� ���� 1R�� ��� ��� �� 

� ��� ���� 1R�� ��� ��� �� 

Z�F� �UDWLR�DLU�SHU�VHPHQ 

6ORSH�JUDGDVL�DJUHJDW�JDEXQJDQ�WHUOLKDW�VHSHUWL�SDGD�*DPEDU�� 

��� 

���+DVLO�GDQ�3HPEDKDVDQ 

+DVLO� SHQJXMLDQ� NXDW� WHNDQ� EHWRQ� GDQ� .,&� GHQJDQ�
PHWRGH� 73%� GDUL� EHQGD� XML� \DQJ� WHUEXDW� GDUL� HPSDW�
MHQLV� JUDGDVL� DJUHJDW� JDEXQJDQ�PHUXMXN� SDGD�61,� ��-
����-����� GHQJDQ� IDNWRU� DLU� VHPHQ� \DQJ� VDPD� �������
GLWDEXODVLNDQ� SDGD�7DEHO� ��� 'DUL� KDVLO� SHQJXMLDQ� LQL��
7DEHO� ��� WHUOLKDW� EDKZD� SHQJXMLDQ� NXDW� WHNDQ� EHWRQ�
PHPLOLNL� WLQJNDW� GHYLDVL� �NXUDQJ� GDUL� ���� 03D�� \DQJ�
OHELK� NHFLO� GLEDQGLQJNDQ� GHQJDQ� KDVLO� SHQJXMLDQ� .,&�
�NXUDQJ�GDUL������03D�PP�����XQWXN�VHPXD�MHQLV�EHQGD�
XML��'HQJDQ�GHPLNLDQ�NHWLGDNSDVWLDQ�KDVLO�XML�QLODL�NXDW�
WHNDQ�EHWRQ�DNDQ�OHELK�NHFLO�GLEDQGLQJNDQ�QLODL�.,&�GDUL�
VXDWX�EHQGD�XML� 
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3HQJDUXK�3HQJJXQDDQ�*UDGDVL�$JUHJDW«����� 
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<D 

3HUVLDSDQ�EDKDQ�GDQ�PDWHULDO 

6SHVLILNDVL 
7LGDN 

3HPEXDWDQ���-HQLV�*UDGDVL�$JUHJDW 

0XODL 

8ML�.DUDNWHULVWLN�0DWHULDO 

'HVDLQ�&DPSXUDQ�%HWRQ��0HWRGH�'2( 

3HPEXDWDQ�%HQGD�8ML 

3HUDZDWDQ�%HQGD�8ML 

3HQJXMLDQ�%HQGD�8ML 

3HQJRODKDQ�'DWD 
$QDOLVLV�'DWD 

+DVLO�'DQ�3HPEDKDVDQ 
.HVLPSXODQ�'DQ�6DUDQ 

6HOHVDL 

8ML�0DWHULDO�$JUHJDW� 
- %HUDW�-HQLV�GDQ�3HQ\HUDSDQ�DLU 
- .DGDU�DLU 
- %HUDW�LVL 
- %DKDQ�/RORV�6DULQJDQ�1R���� 
- .RWRUDQ�2UJDQLN 

*UDGDVL�*DEXQJDQ�DJUHJDW�NDVDU�GDQ�
DJUHJDW�KDOXV 
PDNV�����PP 
�61,���-����-������� 
-�*UDILN�$ 
-�*UDILN�% 
-�*UDILN�& 
-�*UDILN�' 

8NXUDQ�%HQGD�8ML� 
- .XEXV�����[�����[�����PP 
- %DORN����[�����[�����PP 
- %DORN����[�����[�����PP 
- %DORN����[�����[�����PP 
- %DORN����[�����[������PP 

8PXU�3HQJXMLDQ� 
- 8ML�.XDW�7HNDQ�%HWRQ������+DUL 
NXEXV�����[�����[�����PP� 

- 8ML�7KUHH�3RLQW�%HQGLQJ����+DUL 
%DORN����[�����[�����PP 
%DORN����[�����[�����PP 
%DORN����[�����[�����PP 
%DORN����[�����[������PP 

*DPEDU����3URVHV�SHQJXMLDQ�ODERUDWRULXP 

.,&� PHUXSDNDQ� VDODK� VDWX� IUDFWXUH� SDUDPHWHU� \DQJ�
XPXP�GLSDNDL�XQWXN�EHWRQ��+LOOHUERUJ�GNN��������,QFH�
GDQ�$O\DPDF�� ������ .XPDU� GDQ� %DUDL�� ������ 6LUHJDU�
GNN�� ������ GDODP� PHQLODL� WLQJNDW� NHWHJXKDQ� UXQWXK�
VXDWX� PDWHULDO� �FULWLFDO� IUDFWXUH� WRXJKQHVV�� ZDODXSXQ�
WLQJNDW� GHYLDVL� QLODL� .,&� EHWRQ� UHODWLI� FXNXS� EHVDU��
'HQJDQ�SDUDPHWHU�LQL�PDND�GDSDW�GLOLKDW�SHQJDUXK�GDUL�
SHQJJXQDDQ� JUDGDVL� DJUHJDW� GDODP� FDPSXUDQ� EHWRQ�
WHUKDGDS�NXDOLWDV�NHWHJXKDQ�UXQWXK�GDUL�EHWRQ�WHUVHEXW� 

.HOHELKDQ� SDVWD� VHPHQ� DNDQ�PHQJLVL� URQJJD� GLDQWDUD�
SDUWLNHO-SDUWLNHO� GDODP�EHWRQ� VHEDJDL�PDWHULDO� SHQJLVL�
VHNDOLJXV� HOHPHQ� SHUHNDW�� .DUDNWHULVWLN� ILVLN� VHPHQ�
DGDODK� VDQJDW� KDOXV� VHKLQJJD� NHOHELKDQ� SDVWD� VHPHQ�
\DQJ� PHQJLVL� URQJJD� GLDQWDUD� SDUWLNHO-SDUWLNHO� EHWRQ�
PHUXSDNDQ�PDWHULDO�SHQJLVL�\DQJ�SDGDW�GHQJDQ�VHGLNLW�
URQJJD� XGDUD�� 3DVWD� VHPHQ� OHELKDQ� LQL� PHUXSDNDQ�
PDWHULDO� SHQJLVL� GHQJDQ� NHNXDWDQ� \DQJ� VDQJDW� EDLN�
NDUHQD�SDVWD�VHPHQ�PHUXSDNDQ�SHQHQWX�XWDPD�NXDOLWDV�
GDUL� VXDWX� EHWRQ� VHEDJDLPDQD� SRVWXODW� $EUDP�� ³IRU� D�
JLYHQ�FHPHQW��PHWKRG�RI�WHVW�DQG�DJH��WKH�FRPSUHVVLYH�
VWUHQJWK� RI� IXOO\� FRPSDFWHG� FRQFUHWH� GHSHQG� RQO\� RQ�
WKH� IUHH� ZDWHU�FHPHQW� UDWLR´� �1HYLOOH� GDQ� %URRNV��

������� 'HQJDQ� GHPLNLDQ� SDGD� VXDWX� FDPSXUDQ� EHWRQ�
GHQJDQ�MXPODK�VHPHQ�\DQJ�WHUWHQWX��PDND�PDNLQ�WLQJJL�
WLQJNDW� NHNDVDUDQ� JDGDVL� DJUHJDW� JDEXQJDQ� \DQJ�
GLSDNDL� GDODP� FDPSXUDQ� EHWRQ� DNDQ� PHPLOLNL�
NHFHQGHUXQJDQ� XQWXN� PHQJKDVLONDQ� PDWULNV� LNDWDQ�
SDVWD� VHPHQ� \DQJ� OHELK� EDLN�NXDW� MLND� GLEDQGLQJNDQ�
GHQJDQ� FDPSXUDQ� EHWRQ� \DQJ� PHQJJXQDNDQ� JUDGDVL�
DJUHJDW� FDPSXUDQ� GHQJDQ� WLQJNDW� NHNDVDUDQ� \DQJ�
UHQGDK� 

7LQJNDW� NHNDVDUDQ� SDUWLNHO-SDUWLNHO� GDODP� EHWRQ� \DQJ�
WHODK� PHQJHUDV� DNDQ� WHUJDQWXQJ� SDGD� DJUHJDW� \DQJ�
GLSDNDL� GDODP� FDPSXUDQ� EHWRQ� �$PSDUDQR� GDQ� 5RK��
������ 6LUHJDU� GNN�� ������� 'LKLWXQJ� GHQJDQ�
PHQJJXQDNDQ�IRUPXOD�\DQJ�GLVDUDQNDQ�ROHK�$PSDUDQR�
GDQ�5RK��������VHEDJDL�EHULNXW�� 

 

GHQJDQ� 'DYH� DGDODK� GLDPHWHU� UDWD-UDWD� GDUL� SDUWLNHO�
DJUHJDW�GDQ�9D�DGDODK�YROXPH�IUDNVL�GDUL�DJUHJDW�NDVDU�
�GLDWDV� �� PP��� 'HQJDQ� GHPLNLDQ� PDND� WLQJNDW�

��� 
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6LUHJDU��GNN� 
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7DEHO�����+DVLO�SHQJXMLDQ�NXDW�WHNDQ�GDQ�IUDFWXUH�WRXJKQHVV�
EHWRQ 

0L[ 8NXUDQ�EHQGD�XML �PP� 

.XDW�WHNDQ�
UDWD-UDWD�
�03D� 

6WDQGDU�
GHYLDVL�
�03D� 

.,& 
UDWD-UDWD�

�03D�PP���� 

� ���[�����[���� �� ���� ����� ���� 

  ���[�����[���� �� ���� ����� ���� 

  ���[�����[���� �� ���� ����� ���� 

  ���[�����[����� �� ���� ����� ���� 

� ���[�����[���� �� ���� ����� ��� 

  ���[�����[���� �� ���� ����� ���� 

  ���[�����[���� �� ���� ����� ��� 

  ���[�����[����� �� ���� ����� ���� 

� ���[�����[���� �� ���� ����� ��� 

  ���[�����[���� �� ���� ����� ���� 

  ���[�����[���� �� ���� ����� ���� 

  ���[�����[����� �� ���� ����� ��� 

� ���[�����[���� �� ���� ����� ��� 

  ���[�����[���� �� ���� ����� ���� 

  ���[�����[���� �� ���� ����� ���� 

  ���[�����[����� �� ���� ����� ���� 

6WDQGDU�
GHYLDVL�

�03D�PP���� 

*DPEDU����3HQJDUXK�JUDGDVL�DJUHJDW�WHUKDGDS�WHUKDGDS�.,& 

*DPEDU����3HQJDUXK�JUDGDVL�DJUHJDW�WHUKDGDS�IF¶ 

NHNDVDUDQ� SDUWLNHO-SDUWLNHO� GDODP� EHWRQ� �Ȝ�� WHUJDQWXQJ�
SDGD�GLDPHWHU�UDWD-UDWD�GDUL�SDUWLNHO�DJUHJDW�GDQ�YROXPH�
IUDNVL�GDUL�DJUHJDW�NDVDU��0DNLQ�NHFLO�QLODL�Ȝ�PHQXQMXNDQ�
WLQJNDW� NHNDVDUDQ� SDUWLNHO-SDUWLNHO� GDODP� EHWRQ� PDNLQ�
WLQJJL� \DQJ� PHQJDUWLNDQ� JUDGDVL� DJUHJDW� \DQJ� GLSDNDL�
SDGD� FDPSXUDQ� EHWRQ� DGDODK� WLQJNDW� NHNDVDUDQ� DJUHJDW�
JDEXQJDQ�\DQJ�WLQJJL��'HPLNLDQ�VHEDOLNQ\D�PDNLQ�EHVDU�

QLODL� Ȝ�PHQXQMXNDQ� JUDGDVL� DJUHJDW� \DQJ�GLSDNDL� SDGD�
FDPSXUDQ� EHWRQ� GHQJDQ� WLQJNDW� NHNDVDUDQ� DJUHJDW�
JDEXQJDQ�\DQJ�UHQGDK��7LQJNDW�NHNDVDUDQ��Ȝ��NHHPSDW�
JUDGDVL� \DQJ� GLSDNDL� VHVXDL� GHQJDQ� VWDQGDUG� 61,� ��-
����-����� DGDODK� JUDGDVL� 1R-�� �Ȝ�  � �������� 1R�� -��Ȝ�
 ��������1R��-��Ȝ� ��������GDQ�1R�-��Ȝ� ��������� 

*DPEDU� �� GDQ� �� PHPSHUOLKDWNDQ� SHQJDUXK�
SHQJJXQDDQ� JUDGDVL� DJUHJDW� JDEXQJDQ� WHUKDGDS� NXDW�
WHNDQ� EHWRQ� GDQ� IUDFWXUH� WRXJKQHVV� GHQJDQ� IDNWRU� DLU�
VHPHQ� �����GDQ� UDVLR� DJUHJDW� SHU� VHPHQ� VHEHVDU� ������
*DPEDU� �� PHQXQMXNDQ� EDKZD� SDGD� NHWLJD� EHQGD� XML�
GHQJDQ�GLPHQVL� ����[�����[�����PP�����[�����[�����
PP�� GDQ� ��� [� ���� [� ����� PHPLOLNL� NHFHQGXUXQJDQ�
\DQJ� VDPD� EDKZD� VHPDNLQ� WLQJJL� WLQJNDW� NHNDVDUDQ�
JUDGDVL� DJUHJDW� DNDQ� PHQJKDVLONDQ� QLODL� .,&� \DQJ�
VHPDNLQ� WLQJJL�� NHFXDOL� SDGD� GLPHQVL� ��� [� ���� [� ����
PP� \DQJ� PHQXQMXNDQ� EDKZD� JUDGDVL� DJUHJDW� WLGDN�
PHPLOLNL� SHQJDUXK� WHUKDGDS� QLODL� .,&�� 'LODLQ� SLKDN��
SDGD� *DPEDU� �� PHPSHUOLKDWNDQ� EDKZD� SHQJJXQDDQ�
JDGDVL� DJUHJDW� JDEXQJDQ� WLGDN� EHUSHQJDUXK� VHFDUD�
VLJQLILNDQ� WHUKDGDS� NXDW� WHNDQ� \DQJ� GLKDVLONDQ�� \DLWX�
VHNLWDU����–����03D� 

3HQJJXQDDQ� JUDGDVL� DJUHJDW� \DQJ� EHUEHGD� GDODP�
FDPSXUDQ� EHWRQ� DNDQ� EHULPSOLNDVL� GDODP� OXDVDQ�
SHUPXNDDQ� SDUWLNHO� DJUHJDW� \DQJ� SHUOX� GLVHOLPXWL� ROHK�
SDVWD�VHPHQ��VHPDNLQ�UHQGDK�WLQJNDW�NHNDVDUDQ�JUDGDVL�
DJUHJDW�\DQJ�GLSDNDL�DNDQ�PHQJKDVLONDQ�PDWULNV�SDVWD�
VHPHQ� \DQJ� VHPDNLQ� WLQJJL� NHNXDWDQQ\D�� 'DPSDN�
SHQJJXQDDQ� JUDGDVL� DJUHJDW� \DQJ� EHUEHGD� WHUVHEXW��
VDQJDW�MHODV�WHUOLKDW�SDGD�QLODL�IUDFWXUH�WRXJKQHVV�EHWRQ�
GDUL� SDGD� NXDW� WHNDQ� EHWRQ�� 'HQJDQ� GHPLNLDQ� IDNWRU�
NHUXQWXKDQ� PDWHULDO� EHWRQ� DNDQ� WHUSHQJDUXK� VHFDUD�
VLJQLILNDQ�SDGD�SHQJJXQDDQ�JUDGDVL�DJUHJDW�JDEXQJDQ��
VHGDQJNDQ� WHUKDGDS� NXDW� WHNDQ� EHWRQ� EHUSHQJDUXK�
VHFDUD�WLGDN�VLJQLILNDQ� 

���.HVLPSXODQ 

'DUL�KDVLO�SHQHOLWLDQ�LQL�PDND�EHEHUDSD�SRLQ�\DQJ�GDSDW�
GLWDULN�NHVLPSXODQ�VHEDJDL�EHULNXW� 

· 3HQJJXQDDQ� JUDGDVL� DJUHJDW� JDEXQJDQ� VDQJDW�
EHUSHQJDUXK�WHUKDGDS�QLODL�.,&�GDUL�EHWRQ�GDQ�WLGDN�
PHPLOLNL� SHQJDUXK� \DQJ� VLJQLILNDQ� WHUKDGDS� QLODL�
IF¶� 

· 6HPDNLQ� WLQJJL� WLQJNDW� NHNHVDUDQ� JUDGDVL� DJUHJDW�
�QLODL�Ȝ�UHQGDK��\DQJ�GLSDNDL�GDODP�FDPSXUDQ�EHWRQ�
DNDQ�PHQJKDVLONDQ� QLODL�.,&� EHWRQ� \DQJ� WLQJJL� GDQ�
GHPLNLDQ� VHEDOLNQ\D� VHPDNLQ� UHQGDK� WLQJNDW�
NHNHVDUDQ� JUDGDVL� DJUHJDW� �QLODL� Ȝ� WLQJJL�� \DQJ�
GLSDNDL� GDODP� FDPSXUDQ� EHWRQ� DNDQ� PHQJKDVLONDQ�
QLODL�.,&�EHWRQ�\DQJ�UHQGDK� 

· 3HQJJXQDDQ� JUDGDVL� DJUHJDW� JDEXQJDQ� VDQJDW�
EHUSHQJDUXK� WHUKDGDS� NXDOLWDV� NHWHJXKDQ� UXQWXK�
EHWRQ� \DQJ� GLKDVLONDQ� GLEDQGLQJNDQ� WHUKDGDS�
NXDOLWDV�NXDW�WHNDQQ\D� 

���'DIWDU�3XVWDND 

$EGXOODKL�� 0��� ������ (IIHFW� RI� $JJUHJDWH� 7\SH� RQ�
&RPSUHVVLYH�6WUHQJWK�RI�&RQFUHWH��,QWHUQDWLRQDO�
-RXUQDO� RI� &LYLO� DQG� 6WUXFWXUDO� (QJLQHHULQJ��
9RO�����1R����SS�����-���� 
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$KPDG�� 6� GDQ� $OJKDPGL�� 6�� $��� ������ $� 6WXG\� RQ�
(IIHFW�RI�&RDUVH�$JJUHJDWH�7\SH�RQ�&RQFUHWH�
3HUIRUPDQFH�� $UDELDQ� -RXUQDO� IRU� 6FLHQFH�
DQG�(QJLQHHULQJ��9RO�� ��� ,VVXH �� SS�� ����–
����� 

$PSDUDQR�� )�� (��� ;L�� <�� GDQ� � 5RK�� <�� 6��� ������
([SHULPHQWDO� VWXG\� RQ� WKH� HIIHFW� RI� DJJUHJDWH�
FRQWHQW� RQ� IUDFWXUH� EHKDYLRXU� RI� FRQFUHWH��
(QJLQHHULQJ�)UDFWXUH�0HFKDQLFV��9RO�������SS��
��-���� 

$UDNL��.-,��GDQ )XNXL��(���������(IIHFWV�RI�WKH�*UDGLQJ�
RI� $JJUHJDWHV� RQ� WKH� %XON� 'HQVLW\�� 6WUHQJWK�
DQG� :RUNDELOLW\� RI� &RQFUHWH�� -RXUQDO� RI� WKH�
-DSDQ� VRFLHW\� IRU� 7HVWLQJ� 0DWHULDOV�� 9RO�� ���
,VVXH����SS�����-���� 

&KHQ��%��GDQ�/LX��-���������(IIHFW�RI�$JJUHJDWH�RQ�WKH�
)UDFWXUH� %HKDYLRXU� RI� +LJK� 6WUHQJWK�
&RQFUHWH�&RQVWUXFWLRQ� DQG�%XLOGLQJ�0DWHULDOV��
9RO������SS�����-���� 

(OLFHV�� 0�� GDQ� 5RFFR�� &�� *��� ������ (IIHFW� RI�
$JJUHJDWH�6L]H�RQ�WKH�)UDFWXUH�DQG�0HFKDQLFDO�
3URSHUWLHV� RI� D� 6LPSOH� &RQFUHWH�� (QJLQHHULQJ�
)UDFWXUH�0HFKDQLFV��9RO������1R������SS������-
����� 

*LQWLQJ�� $��� ������ 3HQJDUXK� 3HUEDQGLQJDQ� $JUHJDW�
+DOXV�GDQ�$JUHJDW�.DVDU�WHUKDGDS�:RUNDELOLW\�
GDQ� .XDW� 7HNDQ� %HWRQ��
MXUQDOWHNQLN�MDQDEDGUD�DF�LG��SS���-�� 

+HUPDQWR��2��6�� GDQ�3UDERZR��6��/��� ������3HQJDUXK�
*UDGDVL� $JUHJDW� *DEXQJDQ� SDGD� 3HULODNX�
%HWRQ��6NULSVL�-XUXVDQ�7HNQLN�6LSLO��8QLYHUVLWDV�
'LSRQHJRUR��6HPDUDQJ� 

+LOOHUERUJ��$���0RGpHU��0��GDQ�3HWHUVVRQ��3��(���������
$QDO\VLV�RI�&UDFN�)RUPDWLRQ�DQG�&UDFN�*URZWK�
LQ� &RQFUHWH� E\� PHDQV� RI� )UDFWXUH� 0HFKDQLFV�
DQG� )LQLWH� (OHPHQWV�� &HPHQW� DQG� &RQFUHWH�
5HVHDUFK��9RO�����,VVXH��� �SS�����-���� 

,QFH��5�� GDQ�$O\DPDF��.��(��� ������'HWHUPLQDWLRQ�RI�
)UDFWXUH� 3DUDPHWHUV� RI� &RQFUHWH� EDVHG� RQ�
:DWHU-&HPHQW� 5DWLR�� ,QGLDQ� -RXUQDO� RI�
(QJLQHHULQJ� DQG� 0DWHULDOV� 6FLHQFHV�� 9RO�� ����
SS����-���� 

.R]XO��5��GDQ�'DUZLQ��'���������(IIHFWV�RI�$JJUHJDWH�
7\SH�� VL]H�� DQG� &RQWHQW� RQ� &RQFUHWH� 6WUHQJWK�
DQG� )UDFWXUH� (QHUJ\�� 60� 5HSRUW� 1R�� ����
8QLYHUVLW\�RI�.DQVDV�&HQWHU�IRU�5HVHDUFK��,QF���
/DZUHQFH��.DQVDV�86$� 

.XPDU� 6�� GDQ� %DUDL� 6�9��� ������ &RPSDULVRQ� RI�
)UDFWXUH� 3DUDPHWHUV� RI� &RQFUHWH� 8VLQJ�
1RQOLQHDU� )UDFWXUH� 0RGHOV� ,Q�� &RQFUHWH�
)UDFWXUH�0RGHOV� DQG�$SSOLFDWLRQV�� 6SULQJHU��
%HUOLQ��+HLGHOEHUJ��SS�����-���� 

0DUTXHV�$�� 6� $��3HGUR� 0���  � 5RVD�� /�� *��� GDQ��
)HUQDQGHV��-��&��������6WXG\�RI�$JJUHJDWH�6L]H�
(IIHFW� RQ� )UDFWXUH� 7RXJKQHVV� RI� 3HWUHRXV�

0DFURFRPSRVLWHV��&RQFUHWH���0DWHULDOV�6FLHQFH�
)RUXP��9RO�����-�����SS������-����� 

0LKDVKL�� +��� 1RPXUD�� 1�� GDQ� 1LLVHNL�� 6��� ������
,QIOXHQFH�RI�$JJUHJDWH�6L]H�RQ�)UDFWXUH�3URFHVV�
=RQH� RI� &RQFUHWH� 'HWHFWHG� ZLWK� 7KUHH�
'LPHQVLRQDO� $FFRXVWLF� (PLVVLRQ� 7HFKQLTXH��
&HPHQW� DQG� &RQFUHWH� 5HVHDUFK�� 9RO�� ���� SS��
���-���� 

0XVD�� 0�� )�� � GDQ� 6DLP�� $�� $��� ������ 7KH� (IIHFW� RI�
$JJUHJDWH� 6L]H� RQ� 7KH� 6WUHQJWK� RI� &RQFUHWH��
7KH�FROORTXLXP��9RO������SS���-��� 

1HYLOOH�� $�� 0�� GDQ� %URRNV�� -�� -��� ������ &RQFUHWH�
7HFKQRORJ\�� $GGLVRQ� :HVOH\� /RQJPDQ�
/LPLWHG��8SGDWHG�5HYLVLRQ��8.� 

1HZPDQ��-��GDQ�&KRR��%��6���������$GYDQFH�&RQFUHWH�
7HFKQRORJ\�� %XWWHUZRUWK-+HLQHPDQQ�� 2[IRUG��
8.� 

0XVD��0��)��GDQ��$]L]�ELQ�6DLP��$���������7KH�(IIHFW�
RI�$JJUHJDWH�6L]H�RQ� WKH�6WUHQJWK�RI�&RQFUHWH��
7KH�&ROORTXLXP��9RO������SS��-��� 

5,/(0� 7&��-)07�� ������ )UDFWXUH� PHFKDQLF� RI�
FRQFUHWH� WHVW� PHWKRG��0DWHULDO� DQG� 6WUXFWXUHV��
9RO������SS�����-��� 

6KDK� 6�� 3��� 6ZDUW]� 6�� (�� GDQ� � 2X\DQJ�� &��� ������
)UDFWXUH�PHFKDQLF�RI�FRQFUHWH��-RKQ�:LOOH\�DQG�
VRQV�,QF���&DQDGD��86$� 

6LUHJDU�� $�� 3�� 1��� 5DILT�� 0�� ,��� GDQ�0XOKHURQ�� 0���
������([SHULPHQWDO� ,QYHVWLJDWLRQ�RQ� WKH�(IIHFW�
RI� 6SHFLPHQ� 6L]H� LQ� 'HWHUPLQLQJ� )UDFWXUH�
3DUDPHWHUV� RI� &RQFUHWH�� &LYLO� (QJLQHHULQJ�
'LPHQVLRQ��9RO������1R����SS����–��� 

6LUHJDU��$�3�1���5DILT��0�,����GDQ�0XOKHURQ��0���������
([SHULPHQWDO� ,QYHVWLJDWLRQ� RI� WKH� (IIHFWV� RI�
$JJUHJDWH� 6L]H� 'LVWULEXWLRQ� RQ� WKH� )UDFWXUH�
%HKDYLRXU� RI� +LJK� 6WUHQJWK� &RQFUHWH��
&RQVWUXFWLRQ�DQG�%XLOGLQJ�0DWHULDOV��9RO�������
SS�����-���� 

61,� ��-����-������ 3HPHULNVDDQ� .XDW� 7HNDQ� %HWRQ��
6WDQGDUG�1DVLRQDO�,QGRQHVLD������� 

61,� ��-����-������ .RWRUDQ� 2UJDQLN� GDODP� 3DVLU��
6WDQGDUG�1DVLRQDO�,QGRQHVLD������� 

61,� ��-����-������ � 7DWD� &DUD� 3HPEXDWDQ� &DPSXUDQ�
%HWRQ� 1RUPDO�� 6WDQGDUG� 1DVLRQDO� ,QGRQHVLD��
����� 

61,� ��-����-������ 3HPHULNVDDQ� %DKDQ� /RORV�
6DULQJDQ�1R�������6WDQGDUG�1DVLRQDO�,QGRQHVLD��
���� 

61,� ��-����-������ 7DWD� &DUD� 3HPEXDWDQ� &DPSXUDQ�
%HWRQ� 1RUPDO�� 6WDQGDUG� 1DVLRQDO� ,QGRQHVLD��
����� 

7DVGHPLU�� 0� �$� �GDQ� .DULKDORR�� /��� ������ (IIHFW� RI�
7\SH�DQG�9ROXPH�)UDFWLRQ�RI�$JJUHJDWH�RQ�WKH�



�� sŽů͘�Ϯϳ�EŽ͘�ϭ͕��Ɖƌŝů�ϮϬϮϬ 

6LUHJDU��GNN� 
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)UDFWXUH� 3URSHUWLHV� RI� &RQFUHWH�� )UDFWXUH�
0HFKDQLFV�RI�&RQFUHWH�6WUXFWXUHV��GH�%RUVW� HW� DO�
�HGV���6ZHWV�	�=HLWOLQJHU��/LVVH� 

9LODQH�� %�� 5�� 7�� GDQ� 6DEHOR�� 1��� ������ 7KH� (IIHFW� RI�
$JJUHJDWH� 6L]H� RQ� WKH� &RPSUHVVLYH� 6WUHQJWK� RI�
&RQFUHWH�� -RXUQDO� RI� $JULFXOWXUDO� 6FLHQFH� DQG�
(QJLQHHULQJ��9RO�����1R�����SS����-��� 

:ROLQVNL�� 6��� +RUGLMN�� '��� 5HLQKDUGW�� +��� GDQ�
&RUQHOLVVHQW�� +��� ������ ,QIOXHQFH� RI� $JJUHJDWH�
6L]H� RQ� )UDFWXUH� 0HFKDQLFV� 3DUDPHWHUV� RI�
&RQFUHWH�� ,QWHUQDWLRQDO� -RXUQDO� RI� &HPHQW�
&RPSRVLWHV�DQG�/LJKWZHLJKW�&RQFUHWH��9RO�����SS��
��-���� 

:X�� .�� 5��� &KHQ�� %��� <DR�� :��� GDQ� =KDQJ�� '��� ������
(IIHFW� RI�&RDUVH�$JJUHJDWH� 7\SH� RQ�0HFKDQLFDO�
3URSHUWLHV� RI� +LJK-3HUIRUPDQFH� &RQFUHWH��
&HPHQW�DQG�&RQFUHWH�5HVHDUFK��9RO������1R������
SS������-����� 



�� :ƵƌŶĂů�dĞŬŶŝŬ�^ŝƉŝů 

3HQJDUXK�3HQJJXQDDQ�*UDGDVL�$JUHJDW«����� 
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