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6HLULQJ� GHQJDQ� PHQLQJNDWQ\D� SHUHNRQRPLDQ�
PDV\DUDNDW� ,QGRQHVLD�� PDND� NHSHPLOLNDQ� PRELO� MXJD�
WHUXV�PHQLQJNDW�� 3HQMXDODQ� EDQ�PRELO� SDGD� VHPHVWHU� ,�

WDKXQ� ����� PHQJDODPL� SHQLQJNDWDQ� VHEHVDU� ����
�UHSODFHPHQW�� KLQJJD� ���� �RULJLQDO� HTXLSPHQW�� MLND�
GLEDQGLQJNDQ� SHQMXDODQ� SDGD� VHPHVWHU� ,� WDKXQ� �����
�3DQH���������.DUHQD�DODVDQ�NHDPDQDQ��UDWD-UDWD�VHWLDS�
��DWDX���WDKXQ�VHNDOL�GLODNXNDQ�SHQJJDQWLDQ�EDQ�PRELO�
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GHQJDQ� EDQ� \DQJ� EDUX�� VHKLQJJD� OLPEDK� EDQ� EHNDV�
WHUXV� PHQLQJNDW� MXPODKQ\D�� $JDU� WLGDN� PXQFXO�
SHUPDVDODKDQ�OLQJNXQJDQ��PDND�SHUOX�GLFDUL�WHURERVDQ�
EDUX� XQWXN� PHPDQIDDWNDQ� OLPEDK� EDQ� EHNDV� PHQMDGL�
PDWHULDO�\DQJ�OHELK�EHUPDQIDDW�� 

'L� ELGDQJ� 7HNQLN� 6LSLO�� NDUHW� EDQ� EHNDV� VXGDK�PXODL�
GLWHOLWL�SHPDQIDDWDQQ\D�VHEDJDL�EDKDQ�FDPSXUDQ�SDGD�
DVSDO� �)+:$-+,)�� ������� EHWRQ� �%LVKW� 	� 5DPDQD��
������ 0RXVWDID� 	� (O*DZDG\�� ������ DWDX� PRUWDU�
�)DKQDQL�� ������)DL]DK� HW� DO��� �������.DUHW�EDQ�EHNDV�
GLJXQDNDQ� GDODP� EHQWXN� VHUXWDQ� DWDX� VHUEXN�� GDQ�
GLFDPSXUNDQ�SDGD�PRUWDU�DWDX�EHWRQ�VHEDJDL�SHQJJDQWL�
SDVLU�� +DVLO� SHQHOLWLDQ� WHUGDKXOX� PHQXQMXNNDQ� EDKZD�
SHQDPEDKDQ� VHUXWDQ� NDUHW� EDQ� EHNDV� �6.%%�� SDGD�
FDPSXUDQ� PRUWDU� EHUDNLEDW� PHQXUXQQ\D� NHNXDWDQ�
PRUWDU�� WDSL� PHQLQJNDWNDQ� GDNWLOLWDV� GDQ� NHPDPSXDQ�
PHUHGDP� HQHUJL� JHWDUDQ� �GDPSLQJ�� �)DL]DK� HW� DO���
����D��� 6HPHQWDUD� LWX� 1DVXWLRQ� PHQ\DWDNDQ� EDKZD�
PRUWDU�GHQJDQ�NDGDU�6.%%��ORORV�VDULQJDQ�����VHEHVDU�
���� WHUKDGDS� YROXPH� SDVLU� PHPLOLNL� SHOXDQJ� XQWXN�
GLPDQIDDWNDQ� VHEDJDL� VSHVL� GLQGLQJ� SDVDQJDQ� EDWD�
PHUDK��NDUHQD�PDPSX�PHQLQJNDWNDQ�GDPSLQJ�VHEHVDU�
���� GHQJDQ� NXDW� WHNDQ� PDVLK� OHELK� GDUL� �� 03D��
�1DVXWLRQ�������� 

%DQ�PRELO� EHNDV� \DQJ� EHUHGDU� GL� ,QGRQHVLD�PHPLOLNL�
EHUEDJDL� PHUHN�� GLDQWDUDQ\D� *RRG\HDU�� 'XQORS��
3LUHOOL��<RNRKDPD��*DMDK�7XQJJDO��05)��%ULGJHVWRQH��
6ZDOORZ� GDQ� 0LFKHOLQ�� 0DVLQJ-PDVLQJ� PHUHN�
PHPLOLNL�VLIDW�ILVLN�GDQ�PHNDQLN�\DQJ�EHUEHGD��VHSHUWL�
GHQVLWDV��GHQVLW\���SHUSDQMDQJDQ�VDDW�SXWXV��HORQJDWLRQ�
DW� EUHDN��� NXDW� WDULN� �WHQVLOH� VWUHQJWK��� NHNHUDVDQ�
�KDUGQHVV���PRGXOXV� HODVWLVLWDV� �PRGXOXV�RI� HODVWLFLW\��
GDQ� PRGXOXV� JHVHU� �VKHDU� PRGXOXV�� �)DL]DK� HW� DO���
����E���6LIDW-VLIDW�WHUVHEXW�PHUXSDNDQ�VLIDW�PXUQL�GDUL�
NDUHW� EDQ� EHNDV� GDODP� EHQWXN� DVOLQ\D�� GDQ� EHOXP�
GLNHWDKXL�SHQJDUXKQ\D� MLND�GLFDPSXUNDQ�SDGD�DGXNDQ�
PRUWDU�� 2OHK� NDUHQD� LWX� SHUOX� GLODNXNDQ� SHQHOLWLDQ�
NHNXDWDQ� PRUWDU� FDPSXUDQ� NDUHW� EDQ� EHNDV� \DQJ�
PHQJJXQDNDQ� EHEHUDSD� PHUHN� EDQ� \DQJ� EDQ\DN�
EHUHGDU�GL�,QGRQHVLD�� 

3HQHOLWLDQ� LQL� EHUWXMXDQ� XQWXN� PHPHULNVD� VLIDW� ILVLN�
GDQ� PHNDQLN� GDUL� PRUWDU� GHQJDQ� FDPSXUDQ� VHUXWDQ�
NDUHW�EDQ�EHNDV��6.%%���GHQJDQ�EHEHUDSD�PHUHN�EDQ�
\DQJ�GLEHUL�NRGH�$��%��&�GDQ�'���3HQJDPELODQ�PHUHN�
EDQ�PRELO�GDODP�SHQHOLWLDQ�LQL�VDPD�GHQJDQ�PHUHN�EDQ�
PRELO�GDODP�)DL]DK�HW�DO��������E���GHQJDQ�NRGH�$��%��
&�� GDQ� '�� +DVLO� SHQJXMLDQ� )DL]DK� HW� DO�� �����E��
PHQXQMXNNDQ�EDKZD�NDUHW�EDQ�EHNDV�GHQJDQ�EHUEDJDL�
PHUHN� PHPLOLNL� GHQVLW\� \DQJ� KDPSLU� VDPD�� \DLWX�
VHNLWDU� ���� JU�FP�� ������ NJ�P���� 1DPXQ� VLIDW-VLIDW�
ODLQQ\D�VHSHUWL� NXDW� WDULN� �WHQVLOH� VWUHQJWK���NHNHUDVDQ�
�KDUGQHVV���SHUSDQMDQJDQ�SXWXV� �HORQJDWLRQ�DW�EUHDN���
PRGXOXV� HODVWLVLWDV� �PRGXOXV� RI� HODVWLFLW\��� GDQ�
PRGXOXV� JHVHU� �VKHDU� PRGXOXV�� PHPLOLNL� SHUEHGDDQ��
VHSHUWL� GLWXQMXNNDQ�SDGD�7DEHO� ���7LPEXO�SHUWDQ\DDQ��
EDJDLPDQD� SHQJDUXK� VLIDW-VLIDW� NDUHW� EDQ� EHNDV�
WHUVHEXW� WHUKDGDS�VLIDW� ILVLN�GDQ�PHNDQLN�PRUWDU� \DQJ�
GLFDPSXULQ\D�� 2OHK� NDUHQD� LWX� GDODP� SHQHOLWLDQ� LQL�
GLSHULNVD� SHQJDUXK� SHQJJXQDDQ� 6.%%� GHQJDQ�
EHUEDJDL� PHUHN� VHEDJDL� FDPSXUDQ� PRUWDU�� WHUKDGDS�
VLIDW-VLIDW� PRUWDU�� +DVLO� GDUL� SHQHOLWLDQ� LQL� GDSDW�
EHUPDQIDDW� VHEDJDL� EDKDQ� SHUWLPEDQJDQ� GDODP�

PHPLOLK� MHQLV� VHUXWDQ� NDUHW� EDQ� \DQJ� DNDQ� GLJXQDNDQ�
VHEDJDL� FDPSXUDQ� SDGD� PRUWDU�� XQWXN� VSHVL� SDVDQJDQ�
EDWD�PHUDK� 

7DEHO����6LIDW-VLIDW�NDUHW�EDQ�EHNDV�EHEHUDSD�PHUHN��)DL]DK�
HW�DO�������E� 

���0HWRGRORJL� 

����%HQGD�XML 

%HQGD�XML�EHUXSD�VLOLQGHU�PRUWDU�QRUPDO��WDQSD�6.%%��
GDQ� PRUWDU� 6.%%� �PHQJJXQDNDQ� FDPSXUDQ� 6.%%���
%DKDQ�\DQJ�GLJXQDNDQ�GDODP�PHPEXDW�PRUWDU�6.%%�
WHUGLUL� GDUL� VHPHQ�� SDVLU�� 6.%%�� GDQ� DLU�� %HUDW� MHQLV�
GDQ�GHQVLWDV�EDKDQ�GLWXQMXNNDQ�GDODP�7DEHO����6HPHQ�
\DQJ� GLJXQDNDQ� WHUJRORQJ� VHPHQ� WLSH� ,�� VHGDQJNDQ�
SDVLU� EHUDVDO� GDUL� NDOL� 3URJR�� 6.%%� EHUDVDO� GDUL� EDQ�
EHNDV� PHUHN� $�� %�� &�� GDQ� '� \DQJ� ORORV� VDULQJDQ� ���
������ PP�� VHSHUWL� GLWXQMXNNDQ� GDODP� *DPEDU� ���
.HVHOXUXKDQ� EDKDQ� GLFDPSXU� PHQJLNXWL� SURVHGXU�
$670� &���-��� �6WDQGDUG� 3UDFWLFH� IRU� 0HFKDQLFDO�
0L[LQJ� RI� +\GUDXOLF� &HPHQW� 3DVWHV� DQG� 0RUWDUV� RI�
3ODVWLF�&RQVLVWHQF\���$670���������0L[�GHVLJQ�XQWXN�
��P��FDPSXUDQ�GLEHULNDQ�SDGD�7DEHO����3HQDPDDQ�MHQLV�
PRUWDU�PHQJLNXWL�PHUHN�6.%%�\DQJ�GLJXQDNDQ��\DLWX�
PRUWDU� $�� %�� &�� '� XQWXN� PRUWDU� GHQJDQ� FDPSXUDQ�
6.%%�PHUHN�$��%��&��'��GDQ�PRUWDU�1�XQWXN�PRUWDU�
QRUPDO��WDQSD�6.%%�� 

0RUWDU� VHJDU� GLFHWDN� EHUEHQWXN� VLOLQGHU� GHQJDQ�
GLDPHWHU� ��� FP� GDQ� WLQJJL� ��� FP�� 6HOXUXK� EHQGD� XML�
EHUMXPODK� ��� EXDK� �*DPEDU� ���� GHQJDQ� GLVWULEXVL�
YDULDVL� EHQGD� XML� GLWXQMXNNDQ� GDODP� 7DEHO� ��� 6.%%�
PHQJJDQWLNDQ� VHEDJLDQ� SDVLU� VHEHVDU� ���� YROXPH�
SDVLU��PHQJLNXWL� UHNRPHQGDVL� GDODP�1DVXWLRQ� ��������
.DGDU�6.%%�GDODP�PRUWDU�VHEHVDU�����PHQJJDQWLNDQ�
YROXPH� SDVLU� LQL� GDSDW� PHQJKDVLONDQ� PRUWDU� \DQJ�
PHPLOLNL� NHPDPSXDQ� UHGDPDQ� WLQJJL� GDQ� NHNXDWDQ�
PDVLK� PHPHQXKL� SHUV\DUDWDQ� VHEDJDL� VSHVL� SDGD�
SDVDQJDQ� EDWD� PHUDK� �1DVXWLRQ�� ������� 6SHVL� SDGD�
SDVDQJDQ�EDWD�PHUDK�\DQJ�EHUDVDO�GDUL�PRUWDU�GHQJDQ�
EDKDQ� GDVDU� VHPHQ� KDUXV� PHPLOLNL� NXDW� WHNDQ� WLGDN�
NXUDQJ� GDUL� NXDW� WHNDQ� PLQLPDO� EDWD� PHUDK�� \DLWX�
VHEHVDU� �� 03D� �'38�� ������� 'DODP� PHPEXDW� PL[�
GHVLJQ�� GLWHQWXNDQ� QLODL� IDNWRU� DLU� VHPHQ� �IDV�� VHEHVDU�
���� GDQ� SHUEDQGLQJDQ� VHPHQ�SDVLU� DGDODK� �����
PHQJLNXWL� SHUV\DUDWDQ� GDODP� 3HGRPDQ� 3HPEDQJXQDQ�
%DQJXQDQ�7DKDQ�*HPSD��'38��������� 
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*DPEDU����%HQGD�XML�VLOLQGHU�PRUWDU�����EXDK� 

1R� 1DPD�EDKDQ %HUDW�-HQLV 'HQVLWDV��NJ�P�� 

� 6HPHQ ���� ������ 

� SDVLU ���� ������ 

� 6.%%�PHUHN�$ ���� ����� 

� 6.%%�PHUHN�% ���� ����� 

� 6.%%�PHUHN�& ���� ����� 

� 6.%%�PHUHN�' ���� ����� 

%DKDQ�SHQ\XVXQ 
-HQLV�0RUWDU 

$ % & ' 1 

%HUDW�VHPHQ��NJ� ����� ����� ����� ����� ����� 

%HUDW�SDVLU��NJ� ������ ������ ������ ������ ������ 

%HUDW�DLU��NJ� ����� ����� ����� ����� ����� 

%HUDW�NDUHW��NJ� ����� ����� ����� ����� � 

.RGH�EHQGD�XML -XPODK 0HUHN�EDQ�
EHNDV 

.DGDU�VHUXWDQ�NDUHW�
EDQ�EHNDV 

$���$���$� � $ ��� 

%���%���%� � % ��� 

&���&���&� � & ��� 

'���'���'� � ' ��� 

1���1���1� � - ����PRUWDU�QRUPDO� 

-XPODK ��     

6LOLQGHU� PRUWDU� \DQJ� VXGDK� GLOHSDV� GDUL� FHWDNDQ��
NHPXGLDQ� GLODNXNDQ� SHUDZDWDQ� �FXULQJ�� GHQJDQ� FDUD�
GLUHQGDP� KLQJJD� EHUXVLD� ��� KDUL�� NHPXGLDQ� GLWLULVNDQ�
GDQ� GLOHWDNNDQ� GDODP� VXKX� UXDQJDQ� KLQJJD� GLODNXNDQ�
SHQJXMLDQ� SDGD� XVLD� ��� KDUL�� 6HEHOXP� GLODNXNDQ�
SHQJXMLDQ�� WHUOHELK� GDKXOX� SHUPXNDDQ� VLOLQGHU� GLUDWDNDQ�
GHQJDQ�PHWRGH�FDSSLQJ�PHQJJXQDNDQ�EDKDQ�J\SVXP�� 

7DEHO����%HUDW�MHQLV�GDQ�GHQVLWDV�EDKDQ 

7DEHO����0L[�GHVLJQ�XQWXN���P��FDPSXUDQ�PRUWDU 

7DEHO����'LVWULEXVL�YDULDVL�EHQGD�XML 

����6HWWLQJ�SHQJXMLDQ 

6HEHOXP� GLODNXNDQ� SHQJXMLDQ�� WHUOHELK� GDKXOX� VLOLQGHU�
PRUWDU�GLXNXU�YROXPHQ\D�GDQ�GLWLPEDQJ�EHUDWQ\D�XQWXN�
PHQJHWDKXL�GHQVLWDVQ\D��6HODQMXWQ\D�GLODNXNDQ�XML�NXDW�
WHNDQ� GDQ� PRGXOXV� HODVWLVLWDV� PHQJLNXWL� SURVHGXU�
$670� &� ���-��� �6WDQGDUG� 7HVW� 0HWKRG� IRU� 6WDWLF�
0RGXOXV�RI�(ODVWLFLW\�DQG�3RLVVRQ¶V�5DWLR�RI�&RQFUHWH�
LQ� &RPSUHVVLRQ�� �$670�� ������� 3HQJXMLDQ� GLODNXNDQ�
GL�/DERUDWRULXP�6WUXNWXU��'HSDUWHPHQ�7HNQLN�6LSLO�GDQ�
/LQJNXQJDQ��)DNXOWDV�7HNQLN��8QLYHUVLWDV�*DGMDK�0DGD�
GHQJDQ� VHWWLQJ�SHQJXMLDQ� GLWXQMXNNDQ� SDGD�*DPEDU� ���
3HUDODWDQ�\DQJ�GLJXQDNDQ�WHUGLUL�GDUL���XQLW�PHVLQ�WHNDQ�
VLOLQGHU� GHQJDQ� NDSDVLWDV� PDNVLPXP� ���� 7RQ�� OLQHDU�
YDULDEOH� GLIIHUHQWLDO� WUDQVIRUPHU� �/9'7�� GHQJDQ�
NDSDVLWDV���FP��ORDG�FHOO�GHQJDQ�NDSDVLWDV����7RQ��GDQ�
GDWD�ORJJHU�� 

'DWD�ORJJHU 

/RDG�FHOO 

/9'7 

%HQGD�XML 

*DPEDU����6HWWLQJ�SHQJXMLDQ�NXDW�WHNDQ�GDQ�PRGXOXV�
HODVWLVLWDV�VLOLQGHU�PRUWDU� 

����$QDOLVLV 

6HWHODK� GLSHUROHK� KDVLO� SHQJXMLDQ� NXDW� WHNDQ�� PDND�
VHODQMXWQ\D�GLODNXNDQ�DQDOLVLV�XQWXN�PHQGDSDWNDQ�QLODL�
GHQVLWDV�� NXDW� WHNDQ�� JUDILN� KXEXQJDQ� WHJDQJDQ� GDQ�
UHJDQJDQ��PRGXOXV� HODVWLVLWDV�� GDQ�GDNWLOLWDV�PHQJLNXWL�
UXPXV-UXPXV�SDGD�3HUVDPDDQ���-���� 

D� 'HQVLWDV��GHQVLW\���ȡV��NJ�P
�� 

'DUL� SHQJXNXUDQ� GDQ� SHQLPEDQJDQ�� GLSHUROHK� GDWD�
PDVD�VLOLQGHU��PV���NJ��GDQ�YROXPH�VLOLQGHU��9V���P

���
\DQJ� GLJXQDNDQ� XQWXN� PHQJKLWXQJ� GHQVLWDV� VLOLQGHU�
�ȡV���NJ�P

���PHQJLNXWL�3HUVDPDDQ���� 

�       

E� .XDW�WHNDQ��FRPSUHVVLRQ�VWUHQJWK��PRUWDU��IF¶��03D� 

.XDW� WHNDQ�PRUWDU� GLSHUROHK� GDODP�SHQJXMLDQ� WHNDQ�
VLOLQGHU� GHQJDQ� PHPEDJL� JD\D� WHNDQ� DNVLDO�
PDNVLPXP� �3PD[�� �N1�� GHQJDQ� OXDV� ELGDQJ� WHNDQ�
VLOLQGHU��$���P���PHQJLNXWL�SHUVDPDDQ���� 

 

�MLND� PHQJJXQDNDQ� VLOLQGHU� ��[��� FP�� KDVLOQ\D�
GLNDOLNDQ�IDNWRU�NRUHNVL� �������%61������� 

F� 0RGXOXV�HODVWLVLWDV��PRGXOXGV�RI�HODVWLFLW\���(��03D� 

0RGXOXV� HODVWLVLWDV� PRUWDU� GDSDW� GLWHQWXNDQ� GDUL�
NHPLULQJDQ� NXUYD� KXEXQJDQ� DQWDUD� WHJDQJDQ� GDQ�
UHJDQJDQ�SDGD�IDVH�HODVWLV��\DQJ�GLSHUROHK�GDUL�KDVLO�

��� 

��� 
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HNVSHULPHQ��'DODP� KDO� LQL� GDSDW� GLJXQDNDQ� UXPXV�
+RRNH�SDGD�3HUVDPDDQ��� 

 

GLPDQD� 

(�  � 0RGXOXV�(ODVWLVLWDV��03D� 
ı  � WHJDQJDQ�DNVLDO��03D� 
İ  � UHJDQJDQ�DNVLDO� 
3  � JD\D�DNVLDO��1HZWRQ� 
/�  � SDQMDQJ�VLOLQGHU�DZDO��PP� 
$  � OXDV�DUHD�VLOLQGHU��PP�� 
ǻ/  � SHUWDPEDKDQ�SDQMDQJ��VLVSODFHPHQW���PP� 

G� 'DNWLOLWDV��GXFWLOLW\���ȝ��PP�PP� 

'DNWLOLWDV� GDSDW� GLKLWXQJ� GHQJDQ� 3HUVDPDDQ� ���
GLPDQD� ǻX� DGDODK� GLVSODFHPHQW� SDGD� VDDW� EHEDQ�
XOWLPLW��3X� �����3PD[���GDQ�ǻ\�DGDODK�GLVSODFHPHQW�
SDGD� VDDW� OHOHK� SHUWDPD�� VHSHUWL� GLMHODVNDQ� SDGD�
*DPEDU����3DXOD\�	�3ULHVWOH\�������� 

 

H� 8ML�.RUHODVL 

'DODP� SHQHOLWLDQ� LQL� GLODNXNDQ� XML� NRUHODVL� XQWXN�
PHQJHWDKXL�NHNXDWDQ�SHQJDUXK�VLIDW�NDUHW�EDQ�EHNDV�
WLDS�PHUHN� WHUKDGDS�VLIDW� ILVLN�GDQ�PHNDQLN�PRUWDU�
6.%%�� 8ML� NRUHDVL� PHQJJXQDNDQ� PHWRGH�3HDUVRQ�
3URGXFW�0RPHQ� �330�� GHQJDQ� YDULDEOH� ;� GDQ� <��
.HNXDWDQ� KXEXQJDQ� DQWDUD� ;� GDQ� <� GLQ\DWDNDQ�
GDODP� U[\� \DQJ� EHVDUQ\D� DQWDUD� -�� GDQ� ��� 1LODL� ��
PHQXQMXNNDQ� DQJND� NRUHODVL� SRVLWLI� VHPSXUQD�� ��
PHQXQMXNNDQ�WLGDN�DGD�NRUHODVL�VDPD�VHNDOL��GDQ�-��
PHQXQMXNNDQ� NRUHODVL� QHJDWLI� VHPSXUQD�� 5XPXV�
XQWXN�PHQJKLWXQJ�NRUHODVL�330�DQWDUD���YDULDEHO�;�
GDQ� <� GLWXQMXNNDQ� GDODP� 3HUVDPDDQ� ��� 'DODP�
SHQHOLWLDQ� LQL� GLJXQDNDQ� �� WLQJNDW� NRUHODVL�� \DLWX�
NRUHODVL� NXDW� �_U[\_� �� ������� NRUHODVL� VHGDQJ�
�����!_U[\_����������GDQ�NRUHODVL�UHQGDK��_U[\_��������� 

      

GHQJDQ� 

[�  � VHOLVLK�QLODL�;�GHQJDQ�;�UDWD-UDWD 
\�  � VHOLVLK�QLODL�<�GHQJDQ�<�UDWD-UDWD 

*DPEDU����+XEXQJDQ�DQWDUD�ORDG�GDQ�GLVSODFHPHQW�XQWXN�
EHWRQ��3DXOD\�	�3ULHVWOH\������� 

���+DVLO�GDQ�3HPEDKDVDQ 

'DODP�SHQJXMLDQ�LQL��NHVHOXUXKDQ�EHQGD�XML�EHUMXPODK�
���EXDK��\DQJ�WHUGLUL�GDUL���EXDK�EHQGD�XML�WLDS�YDULDVL��
%HQGD� XML� GHQJDQ� VSHVLILNDVL� PRUWDU� QRUPDO� �WDQSD�
PHQJJXQDNDQ� FDPSXUDQ� 6.%%�� GLEHUL� NRGH� 1��� 1���
GDQ�1���1DPXQ�GDODP�SUDNWHN�SHQJXMLDQ�EHQGD�XML�1��
PHQJDODPL� NHUXVDNDQ�� VHKLQJJD� GDWD� KDVLO� SHQJXMLDQ�
1�� WLGDN� GLJXQDNDQ�� 2OHK� NDUHQD� LWX�� KDVLO� SHQHOLWLDQ�
\DQJ�GLDQDOLVLV�NHVHOXUXKDQ�EHUMXPODK����EXDK��� 

����'HQVLWDV 

+DVLO� SHQJXNXUDQ� YROXPH� GDQ� SHQLPEDQJDQ� EHUDW��
EHVHUWD� GHQVLWDV�PDVLQJ-PDVLQJ� EHQGD� XML� GLWXQMXNNDQ�
GDODP� 7DEHO� ��� %HQGD� XML� GHQJDQ� NRGH� 1�� GDQ� 1��
PHUXSDNDQ�PRUWDU�QRUPDO�\DQJ�PHPLOLNL�GHQVLWDV�UDWD-
UDWD�VHEHVDU��������NJ�P���0RUWDU�6.%%�PHUHN�$��%��
&�� GDQ� '� PHPLOLNL� GHQVLWDV� VHEHVDU� ��–��� �� GDUL�
GHQVLWDV� PRUWDU� QRUPDO�� � 3HQXUXQDQ� GHQVLWDV� LQL�
NHPXQJNLQDQ� GLVHEDENDQ� ROHK� SHQJJDQWLDQ� VHEDJLDQ�
SDVLU�GHQJDQ�6.%%��GLPDQD�GHQVLWDV�6.%%�OHELK�NHFLO�
GDUL� GHQVLWDV� SDVLU� \DQJ� GLJDQWLNDQ�� 'DODP� SHQHOLWLDQ�
LQL� GLJXQDNDQ� 6.%%� GHQJDQ� GHQVLWDV� VHNLWDU� ������
GDUL�GHQVLWDV�SDVLU��VHSHUWL�WHUOLKDW�SDGD�7DEHO����6HODLQ�
LWX�� DGD� NHPXQJNLQDQ� 6.%%� WLGDN� GDSDW� WHUFDPSXU�
VHPSXUQD� GHQJDQ� EXWLUDQ� SDVLU� GDQ� SDVWD� VHPHQ��
VHKLQJJD� WHUGDSDW� VHPDFDP� URQJJD� SDGD� SHUWHPXDQ�
DQWDUD� VHPHQ� GDQ� SDVLU� \DQJ� GDSDW� PHQ\HEDENDQ�
NHUDSDWDQ� PDVVD� �GHQVLW\�� Q\D� MXJD� EHUNXUDQJ��
.HKDGLUDQ� URQJJD� GDODP� FDPSXUDQ� LQL� DNDQ�
PHQJDNLEDWNDQ� OHPDKQ\D� LNDWDQ� DQWDUPDWHULDO� GDODP�
FDPSXUDQ� GDQ� NHNXDWDQ� PHNDQLNQ\D� MXJD� PHQXUXQ��
8QWXN�PHQJDWDVL� KDO� LQL�� SHUOX�GLSLNLUNDQ�SHQJJXQDDQ�
EDKDQ� WDPEDK� �DGGLWLYH�� DWDX� SHUODNXDQ� NKXVXV�
VHEHOXP�6.%%�GLJXQDNDQ��DJDU�VLIDW-VLIDW�PHNDQLVQ\D�
GDSDW�PHQLQJNDW��� 

%HUGDVDUNDQ� QLODL� GHQVLWDV� LQL�� PDND� PRUWDU� 6.%%�
GDSDW� GLNODVLILNDVLNDQ� VHEDJDL� PRUWDU� ULQJDQ� NDUHQD�
GHQVLWDVQ\D� WLGDN� PHOHELKL� ����� NJ�P�� �%61�� �������
'LOLKDW� GDUL� VLIDWQ\D� \DQJ� ULQJDQ��PDND�PRUWDU�6.%%�
VDQJDW� EDLN� GLJXQDNDQ� VHEDJDL� VSHVL� SDVDQJDQ� EDWD�
PHUDK� NDUHQD� GDSDW� PHQXUXQNDQ� PDVVD� EDQJXQDQ��
$SDELOD�PDVVD� EDQJXQDQ� EHUNXUDQJ��PDND� EHVDU� JD\D�
JHVHU� GDVDU� EDQJXQDQ� \DQJ� WLPEXO� DNLEDW� JHPSD�
PHQMDGL� EHUNXUDQJ� SXOD�� 1DPXQ� VHODLQ� ULQJDQQ\D��
SHUOX� GLODNXNDQ� SHQHOLWLDQ� OHELK� ODQMXW� WHQWDQJ�
SHUV\DUDWDQ� ODLQ� GDODP� SHQJJXQDDQ� PRUWDU� 6.%%�
VHEDJDL� VSHVL� SDVDQJDQ� EDWD� PHUDK�� VHSHUWL� NHNXDWDQ�
PHNDQLNQ\D�GDQ�NXDW�OHNDWDQ�DQWDUD�VSHVL�GHQJDQ�EDWD�
PHUDK�� 

'DUL� 7DEHO� �� WHUOLKDW� EDKZD� PRUWDU� 6.%%� PHUHN� %�
PHPLOLNL� GHQVLWDV� WHUWLQJJL� GLEDQGLQJNDQ� GHQVLWDV�
PRUWDU� 6.%%� ODLQQ\D�� \DLWX� VHEHVDU� ������� NJ�P��
�����GDUL�GHQVLWDV�PRUWDU�QRUPDO���6HPHQWDUD�LWX��MLND�
GLSHUKDWLNDQ� GHQVLWDV� 6.%%� EHUEDJDL� PHUHN� SDGD�
7DEHO� ��� WHUOLKDW� EDKZD� 6.%%� PHUHN� %� PHPLOLNL�
GHQVLWDV� WHUHQGDK� GLEDQGLQJNDQ� GHQJDQ� 6.%%� PHUHN�
ODLQQ\D��2OHK�NDUHQD�LWX��GDSDW�GLGXJD�EDKZD�WLQJJLQ\D�
GHQVLWDV�PRUWDU�%�GLEDQGLQJNDQ�PRUWDU�$��&��GDQ�'�LQL�
EXNDQ� NDUHQD� GHQVLWDV� 6.%%� PHUHN� %� \DQJ� WLQJJL��
QDPXQ� NHPXQJNLQDQ� GLVHEDENDQ� ROHK� NHPDPSXDQ�
OHNDWDQ�6.%%�PHUHN�%�\DQJ� OHELK�EDLN�GLEDQGLQJNDQ�
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�� '� ���� ���� ������ 

�� 1� ���� ���� ������ 
������ 

�� 1� ���� ���� ������ 

PHUHN� ODLQQ\D�� 'HQJDQ� NHPDPSXDQ� OHNDWDQ� \DQJ� EDLN��
PDND�DNDQ�GLSHUROHK�PRUWDU�\DQJ�OHELK�SDGDW�� 

7DEHO����+DVLO�SHUKLWXQJDQ�GHQVLWDV 

����.XDW�WHNDQ��GDQ�PRGXOXV�HODVWLVLWDV 

3DGD� SHQJXMLDQ� NXDW� WHNDQ�� VLOLQGHU� PRUWDU� GLWHNDQ�
KLQJJD� NHNXDWDQQ\D� PHQXUXQ� VDPSDL� NXUDQJ� GDUL� ����
NHNXDWDQ� SXQFDNQ\D�� XQWXN� PHQGDSDWNDQ� NHNXDWDQ�
XOWLPLWQ\D��6HWHODK�SHQJXMLDQ��VLOLQGHU�PRUWDU�PHQJDODPL�
NHUXVDNDQ� VHSHUWL� GLWXQMXNNDQ� SDGD� *DPEDU� ��� -HQLV�
NHUXVDNDQ� \DQJ� WHUMDGL� SDGD� VLOLQGHU� PRUWDU� 1� EHUEHGD�
GHQJDQ� VLOLQGHU� PRUWDU� $�� %�� &� GDQ� '�� 0RUWDU� 1�
FHQGHUXQJ� ODQJVXQJ� SHFDK� SDGD� ORNDVL� WHUWHQWX� KLQJJD�
UXQWXK��VHPHQWDUD�PRUWDU�$��%��&��GDQ�'�GLDZDOL�GHQJDQ�
UHWDN� UDPEXW� GDQ� UHWDN-UHWDN� PHUDWD� NH� EHEHUDSD�
SHUPXNDDQ� VLOLQGHU�� 3ROD� UHWDN� PRUWDU� 1� PHQXQMXNNDQ�
EDKZD�PRUWDU�1�EHUVLIDW�EULWWOH��VHGDQJNDQ�PRUWDU�$��%��
&�GDQ�'�OHELK�GXFWLOH�� 

.XDW� WHNDQ� PRUWDU� GDSDW� GLKLWXQJ� PHQJLNXWL� 3HUVDPDDQ�
��� GDQ� KDVLOQ\D� EHUXSD� NXDW� WHNDQ� UDWD-UDWD� WLDS� YDULDVL�
VHSHUWL�GLWXQMXNNDQ�SDGD�*DPEDU����.XDW�WHNDQ�PRUWDU�1�
DGDODK������03D��VHGDQJNDQ�NXDW�WHNDQ�PRUWDU�$��%��&��
'� EHUDGD� SDGD� NLVDUDQ� ���� –� ����03D�� +DVLO� SHQJXMLDQ�
NXDW� WHNDQ� LQL� PHQXQMXNNDQ� EDKZD� SHQDPEDKDQ� 6.%%�
SDGD�FDPSXUDQ�PRUWDU�PHQJDNLEDWNDQ�PHQXUXQQ\D�NXDW�
WHNDQ� PRUWDU� KLQJJD� WLQJJDO� ��-��� �� GDUL� NXDW� WHNDQ�
PRUWDU� QRUPDO�� 3HQXUXQDQ� NXDW� WHNDQ� PRUWDU� DNLEDW�
SHQDPEDKDQ� 6.%%� LQL� VHVXDL� GHQJDQ� KDVLO� SHQHOLWLDQ�
WHUGDKXOX� \DQJ� PHQXQMXNNDQ� EDKZD� VHPDNLQ� EDQ\DN�
NDGDU� NDUHW� GDODP� FDPSXUDQ� PRUWDU�EHWRQ� DNDQ�
PHQJDNLEDWNDQ� NXDW� WHNDQ� PRUWDU�EHWRQ� VHPDNLQ� NHFLO�
�0XWDU�HW�DO���������:DNFKDXUH�	�&KDQQD��������6DGHN�
	� (O-$WWDU�� ������� 3HQXUXQDQ� NHNXDWDQ� LQL� GDSDW�
GLDNLEDWNDQ� ROHK� OHPDKQ\D� LNDWDQ� DQWDUD� 6.%%� GHQJDQ�
SDVWD� VHPHQ� GDODP� FDPSXUDQ� PRUWDU�� /HPDKQ\D� LNDWDQ�
LQL� GLNDUHQDNDQ� 6.%%�PHQJDQGXQJ� EDKDQ-EDKDQ� NLPLD�
\DQJ� VXOLW� EHUFDPSXU� GHQJDQ� SDVWD� VHPHQ�� +DO� LQL�
GLVHEXWNDQ� ROHK� %HNKLWL� HW� DO��� ������� EDKZD� NDUHW� EDQ�
PHQJDQGXQJ� EDKDQ-EDKDQ� NLPLD� VHSHUWL� VWHDULF� DFLG�
�������� ]LQF� R[LGH� �������� H[WHQGHU� RLO� ������� GDQ�
FDUERQ�EODFN��������� 

%HUGDVDUNDQ� NXDW� WHNDQQ\D�� PRUWDU� 6.%%� LQL� GLQLODL�
GDSDW� GLDSOLNDVLNDQ� VHEDJDL� HOHPHQ� EDQJXQDQ�� WHUEDWDV�
SDGD� HOHPHQ� QRQVWUXNWXUDO� \DQJ� WLGDN� PHQDKDQ� JD\D�

*DPEDU����%HQGD�XML�VLOLQGHU�PRUWDU�VHWHODK�SHQJXMLDQ 

DNVLDO� WHUODOX�EHVDU� �$OLDEGR�HW� DO���������0XWDU�HW� DO���
������%LVKW�	�5DPDQD��������6DGHN�	�(O-$WWDU���������
0RUWDU�6.%%�GHQJDQ�EHUEDJDL�PHUHN�GDODP�SHQJXMLDQ�
LQL� GDSDW� GLDSOLNDVLNDQ� VHEDJDL� HOHPHQ� QRQVWUXNWXUDO�
\DQJ� WLGDN�PHPEXWXKNDQ�NHNXDWDQ�DNVLDO�PHOHELKL�����
03D��VHSHUWL�VHEDJDL�VSHVL�SDGD�SDVDQJDQ�EDWD�PHUDK��� 

0HQXUXW� :LVQXPXUWL� HW� DO�� �������� NHNXDWDQ� GLQGLQJ�
SDVDQJDQ� EDWD� PHUDK� GLSHQJDUXKL� ROHK� NXDW� WHNDQ�
PRUWDUQ\D�� QDPXQ� GLEDWDVL� ROHK� NXDW� WHNDQ� EDWD�
PHUDKQ\D�� 3HQJJXQDDQ� PRUWDU� \DQJ� PHPLOLNL� NXDW�
WHNDQ� PHOHELKL� NXDW� WHNDQ� EDWD� PHUDKQ\D� NDGDQJNDOD�
WLGDN� EHUPDQIDDW�� NDUHQD� DSDELOD� EDWD� PHUDK� VXGDK�
UXVDN� �SHFDK��� PDND� NLQHUMD� GLQGLQJ� DNDQ� PHQXUXQ�
ZDODXSXQ� PRUWDUQ\D� EHOXP� PHQJDODPL� NHUXVDNDQ��
2OHK� NDUHQD� LWX�� SHUV\DUDWDQ� NXDW� WHNDQ� PRUWDU� XQWXN�
VSHVL� SDGD� GLQGLQJ� SDVDQJDQ� EDWD� PHUDK� DGDODK� VDPD�
GHQJDQ� SHUV\DUDWDQ� NXDW� WHNDQ� EDWD� PHUDKQ\D�� \DLWX�
PLQLPDO�VHEHVDU����NJ�FP�����03D��SDGD�XPXU����KDUL�
�'38�� ������� 'HQJDQ� GHPLNLDQ�� DSDELOD� GLWLQMDX� GDUL�
SHUV\DUDWDQ� NXDW� WHNDQQ\D��PDND�PRUWDU�6.%%�VHPXD�
PHUHN� GDODP� SHQHOLWLDQ� LQL� PHPHQXKL� SHUV\DUDWDQ�
XQWXN� GLJXQDNDQ� VHEDJDL� VSHVL� SDVDQJDQ� EDWD� PHUDK��
:DODXSXQ� SHQJXMLDQ� XQWXN� PHQJHWDKXL� NHNXDWDQ�
OHNDWDQ�GDQ�NXDW�JHVHUQ\D�PDVLK�SHUOX�GLODNXNDQ� 

-LND�GLEDQGLQJNDQ�QLODL�NXDW�WHNDQ�PRUWDU�$��%��&��GDQ�
'�� PDND� PRUWDU� %� PHPLOLNL� NHNXDWDQ� WHUWLQJJL��
VHGDQJNDQ�PRUWDU�&�PHPLOLNL�NHNXDWDQ�WHUHQGDK��+DVLO�
XML�NXDW�WHNDQ�LQL�VHVXDL�GHQJDQ�KDVLO�SHQJXMLDQ�GHQVLWDV�
\DQJ�PHQXQMXNNDQ� EDKZD�PRUWDU�%�PHPLOLNL� GHQVLWDV�
WHUWLQJJL�GLEDQGLQJNDQ�PRUWDU�$��&��GDQ�'��7LQJJLQ\D�
GHQVLWDV� LQL� PHQXQMXNNDQ� NHSDGDWDQ� \DQJ� EDLN� GDQ�
PHQJKDVLONDQ� PRUWDU� \DQJ� OHELK� NXDW�� 7LQJJLQ\D� NXDW�
WHNDQ�PRUWDU�%�NHPXQJNLQDQ�MXJD�GLVHEDENDQ�ROHK�VLIDW�
KDUGQHVV� �NHNHUDVDQ�� NDUHW� EDQ� EHNDV� PHUHN� %� \DQJ�
PHQXQMXNNDQ� QLODL� SDOLQJ� EHVDU� GLEDQGLQJNDQ� PHUHN�
ODLQQ\D��)DL]DK�HW�DO�������E���6HPDNLQ�WLQJJL�KDUGQHVV
-Q\D� PHQXQMXNNDQ� NDUHW� EDQ� EHNDV� WHUVHEXW� VHPDNLQ�
NHUDV� GDQ� PHPLOLNL� NHWDKDQDQ� \DQJ� WLQJJL� WHUKDGDS�
DEUDVL�GDQ�HNWUXVL��6LGDEXWDU���������'HQJDQ�GHPLNLDQ��
SHQJJXQDDQ�6.%%�\DQJ�EHUDVDO�GDUL�EDQ�EHNDV�PHUHN�
%� GLUDVD� SDOLQJ� PHQJXQWXQJNDQ� GLEDQGLQJNDQ� PHUHN�
ODLQQ\D�� 

��*DPEDU����+DVLO�SHQJXMLDQ�NXDW�WHNDQ�PRUWDU 



��� Jurnal Teknik Sipil 

6LIDW�)LVLN�GDQ�0HNDQLN�0RUWDU«����� 

Diterima 11 Pebruari 2020, Direvisi  05 Agustus 2020, Diterima untuk dipublikasikan 19 Agustus 2020 

Copyright      2020 Diterbitkan oleh Jurnal Teknik Sipil ITB, ISSN 0853-2982, DOI: 10.5614/jts.2020.27.2.2 

'DUL�SHQJXMLDQ�NXDW�WHNDQ�PRUWDU�MXJD�GDSDW�GLSHUROHK�
JUDILN�KXEXQJDQ�DQWDUD�WHJDQJDQ�GDQ�UHJDQJDQ�VHSHUWL�
GLWXQMXNNDQ�GDODP�*DPEDU��� �D�–� I���'DODP�*DPEDU�
��D�� WHUOLKDW� EDKZD� JUDILN� KXEXQJDQ� WHJDQJDQ� GDQ�
UHJDQJDQ�PRUWDU�1�FHQGHUXQJ� OHELK� WHJDN�NH�DWDV�GDQ�
PHPLOLNL� WHJDQJDQ� PDNVLPXP� KLQJJD� �-�� NDOL� OHELK�
EHVDU� GLEDQGLQJNDQ� WHJDQJDQ� PRUWDU� $�� %�� &� GDQ� '��
7HJDQJDQ� PDNVLPXP� PRUWDU� 1� VHEHVDU� ��-��� 03D�
SDGD�UHJDQJDQ������-�������VHGDQJNDQ�PRUWDU�$��%��&��

*DPEDU����*UDILN�KXEXQJDQ�WHJDQJDQ�GDQ�UHJDQJDQ 

H���6LOLQGHU�PRUWDU�& I���6LOLQGHU�PRUWDU�' 

D���6HPXD�VLOLQGHU�PRUWDU��1��$��%��&��'� 

'�PHPLOLNL�WHJDQJDQ�PDNVLPXP�DQWDUD��-��03D��SDGD�
UHJDQJDQ� DQWDUD� ������ KLQJJD� ����� �*DPEDU� ��F-I����
'DUL� SHQJDPDWDQ� LQL� WHUOLKDW� EDKZD� SHQDPEDKDQ�
6.%%� GDSDW� PHQJDNLEDWNDQ� WXUXQQ\D� WHJDQJDQ�
PDNVLPXP� PRUWDU�� QDPXQ� GDSDW� PHQLQJNDWNDQ�
UHJDQJDQ� PDNVLPXPQ\D� KLQJJD� VHNLWDU� �� NDOLQ\D��
6HODLQ�LWX��VHWHODK�PHODOXL�WHJDQJDQ�PDNVLPXP��PRUWDU�
6.%%� WHUOLKDW� GDSDW�PHQJDODPL� UHJDQJDQ� OHELK� EHVDU�
GLEDQGLQJNDQ� PRUWDU� QRUPDO�� VDPSDL� NHPXGLDQ�

F���6LOLQGHU�PRUWDU�$ G���6LOLQGHU�PRUWDU�% 

E���6LOLQGHU�PRUWDU�1 
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PHQJDODPL� NHUXQWXKDQ�� 6LIDW� LQL� GLQLODL�PHQJXQWXQJNDQ�
GDODP�DSOLNDVL�PRUWDU�6.%%�VHEDJDL�VSHVL�SDVDQJDQ�EDWD�
PHUDK�� NDUHQD� GLKDUDSNDQ� GDSDW� PHQDPEDK� NHOHQWXUDQ�
GLQGLQJ� 

%HUGDVDUNDQ� JUDILN� KXEXQJDQ� WHJDQJDQ� GDQ� UHJDQJDQ��
VHODQMXWQ\D� GDSDW� GLKLWXQJ� PRGXOXV� HODVWLVLWDV� PRUWDU�
PHQJJXQDNDQ� UXPXV� +RRNH� SDGD� 3HUVDPDDQ� ��� +DVLO�
SHUKLWXQJDQ� PRGXOXV� HODVWLVLWDV� GLWXQMXNNDQ� GDODP�
*DPEDU� ��� \DLWX� VHEHVDU� ������ ������ ������ ������ GDQ�
������03D��EHUWXUXW-WXUXW�XQWXN�0RUWDU�$��%��&��'��GDQ�
1�� 0RUWDU� 6.%%� PHUHN� $�� %�� &�� '� PHPLOLNL� QLODL�
PRGXOXV� HODVWLVLWDV� \DQJ� OHELK� NHFLO� GDUL� SDGD� PRUWDU�
QRUPDO� �1���'DODP�SHQHOLWLDQ� LQL� GLSHUROHK� KDVLO� EDKZD�
PRUWDU�GHQJDQ�FDPSXUDQ�6.%%�PHUHN�%�PHPLOLNL�QLODL�
PRGXOXV� HODVWLVLWDV� WHUWLQJJL�� VHGDQJNDQ� PHUHN� $�
PHPLOLNL� QLODL� WHUHQGDK�� %HUGDVDUNDQ� NXDW� WHNDQ� GDQ�
PRGXOXV� HODVWLVLWDVQ\D�� PRUWDU� 6.%%� PHUHN� %�
PHQXQMXNNDQ�KDVLO�WHUWLQJJL�GLEDQGLQJNDQ�GHQJDQ�PRUWDU�
6.%%�PHUHN�ODLQQ\D��2OHK�NDUHQD�LWX��SHPLOLKDQ�PHUHN�
EDQ�EHNDV�GLUDVD�SHUOX�GLODNXNDQ�GDODP�PHPEXDW�6.%%�
VHEDJDL�EDKDQ�FDPSXUDQ�GDODP�PRUWDU�� 

����'DNWLOLWDV 

%HUGDVDUNDQ� JUDILN� KXEXQJDQ� DQWDUD� ORDG� GDQ�
GLVSODFHPHQW� \DQJ� GLSHUROHK� GDUL� KDVLO� SHQJXMLDQ� GDSDW�
GLDQDOLVLV� QLODL� GDNWLOLWDV� EDKDQ��PHQJLNXWL� 3HUVDPDDQ� ��
GDQ� KDVLOQ\D� GLWXQMXNNDQ� GDODP� *DPEDU� ��� 0RUWDU�
GHQJDQ� FDPSXUDQ� 6.%%� PHUHN� &� PHPLOLNL� QLODL�
GDNWLOLWDV� WHUWLQJJL� VHEHVDU� ������ GDQ� PRUWDU� QRUPDO�
PHPLOLNL�QLODL�GDNWLOLWDV�WHUHQGDK�VHEHVDU�������0RUWDU�%�
PHPLOLNL� GDNWLOLWDV� \DQJ� KDPSLU� VDPD� GHQJDQ� GDNWLOLWDV�
PRUWDU� &�� \DLWX� VHEHVDU� ����� 1LODL� GDNWLOLWDV� MXJD� GDSDW�
GLDPDWL�GDUL�EHQWXN�JUDILN�KXEXQJDQ�DQWDUD�WHJDQJDQ�GDQ�
UHJDQJDQ� SDGD� *DPEDU� ��� 6HPDNLQ� EHVDU� GDNWLOLWDV��
PDND� WHUOLKDW� JUDILN� SDGD� IDVH� SDVFD-OHOHK� VHPDNLQ�
SDQMDQJ�GDQ�VHPDNLQ�ODQGDL�� 

'DNWLOLWDV� PHQXQMXNNDQ� NHPDPSXDQ� VWUXNWXU� DWDX�
PDWHULDO� VWUXNWXU� XQWXN� PDPSX� PHQJDODPL� GHIRUPDVL�
\DQJ�EHVDU�WDQSD�PHQJDODPL�NHKDQFXUDQ��SXWXV���3DXOD\�
	� 3ULHVWOH\�� ������� 6HPDNLQ� WLQJJL� GDNWLOLWDV��
PHQXQMXNNDQ�EDKZD�PDWHULDO�VHPDNLQ�XOHW��GXFWLOH��\DQJ�
GLWXQMXNNDQ� GHQJDQ� VLIDW� NHKDQFXUDQ� \DQJ� WLGDN� VHFDUD�
WLED-WLED�� � 3HQJJXQDDQ� PDWHULDO� GHQJDQ� GDNWLOLWDV� WLQJJL�
VDQJDW�GLVDUDQNDQ�GDODP�EDQJXQDQ� WDKDQ�JHPSD��NDUHQD�
GLKDUDSNDQ� EDQJXQDQ� DNDQ� PDPSX� EHUWDKDQ� GDODP�
NRQGLVL� PHQXUXQ� NLQHUMDQ\D� GDQ� WLGDN� FHSDW� UXQWXK��
'HQJDQ�GHPLNLDQ��DSDELOD�WHUMDGL�JHPSD��SHQJKXQL�\DQJ�
DGD� GL� GDODP� EDQJXQDQ� PHPLOLNL� ZDNWX� XQWXN� NHOXDU�
VHEHOXP�EDQJXQDQ�EHQDU-EHQDU� UXQWXK��6LIDW�GXFWLOH�GDUL�
PRUWDU� GHQJDQ� 6.%%� LQL� MXJD� WHUOLKDW� GDUL� SROD�
NHUXVDNDQ� PRUWDU� NHWLND� GLODNXNDQ� SHQJXMLDQ� WHNDQ��
VHSHUWL�GLWXQMXNNDQ�SDGD�*DPEDU���� 

'DODP� SHQHOLWLDQ� LQL�� GLSHUROHK� KDVLO� EDKZD� GDNWLOLWDV�
PRUWDU�6.%%�OHELK�WLQJJL�GLEDQGLQJNDQ�GDNWLOLWDV�PRUWDU�
QRUPDO� KLQJJD� ���� NDOLQ\D�� 3HQLQJNDWDQ� GDNWLOLWDV� SDGD�
PRUWDU� 6.%%� NHPXQJNLQDQ� GLDNLEDWNDQ� DGDQ\D� 6.%%�
\DQJ� EHUEHQWXN� VHUDW� �ILEHU�� \DQJ� PHPLOLNL� VLIDW� NXDW�
WDULN� WLQJJL�� OHQWXU�� GDQ� HODVWLV� �+HQGUDZDQ� 	�
3XUERSXWUR�� ������� 3DGD� VDDW� PRUWDU� PXODL� PHQJDODPL�
NHUXVDNDQ� �UHWDN��� PDND� VLIDW� 6.%%� EHUSHUDQ�
PHQJKDPEDW� UHWDN� DJDU� WLGDN� FHSDW� PHUDPEDW�� GDQ�
GLEXWXKNDQ�ZDNWX�\DQJ�OHELK�ODPD�XQWXN�KDQFXU� 

*DPEDU����0RGXOXV�HODVWLVLWDV�PRUWDU������03D� 

*DPEDU����'DNWLOLWDV�PRUWDU 

'HQJDQ� PHOLKDW� KDVLO� NHVHOXUXKDQ� VLIDW-VLIDW� PRUWDU�
GHQJDQ� FDPSXUDQ� 6.%%� EHUEDJDL� PHUHN� LQL��
QDPSDNQ\D� 6.%%� PHUHN� %� SDQWDV� GLMDGLNDQ� SLOLKDQ�
VHEDJDL�EDKDQ�FDPSXUDQ�SDGD�PRUWDU��NDUHQD�PHPLOLNL�
NHNXDWDQ� WHUWLQJJL��GHQJDQ�QLODL�GDNWLOLWDV�FXNXS� WLQJJL�
SXOD��:DODXSXQ�PRUWDU�&�PHPLOLNL� GDNWLOLWDV� WHUWLQJJL��
QDPXQ�VHOLVLK�GHQJDQ�PRUWDU�%�KDQ\D�VHEHVDU�����������
VHGDQJNDQ� NHNXDWDQ� PRUWDU� &� DGDODK� SDOLQJ� UHQGDK�
GLDQWDUD� PRUWDU� 6.%%� ODLQQ\D�� 3HQHOLWLDQ� VHODQMXWQ\D�
XQWXN�PHQJHWDKXL�NHNXDWDQ�OHNDWDQ�PRUWDU�GHQJDQ�EDWD�
VHUWD� NHNXDWDQ� JHVHU� PRUWDU� SHUOX� GLODNXNDQ� XQWXN�
PHQJHWDKXL�NHNXDWDQQ\D�GDODP�PHQDKDQ�JD\D�JHPSD� 

����.RUHODVL 

8ML� NRUHODVL� 330� GLODNXNDQ� XQWXN� PHQJHWDKXL�
SHQJDUXK�YDULDEHO�;� �VLIDW-VLIDW�NDUHW�EDQ�EHNDV�PHUHN�
$��%��&�GDQ�'�� WHUKDGDS�YDULDEOH�<� �VLIDW-VLIDW�0RUWDU�
6.%%���6LIDW-VLIDW�NDUHW�EDQ�EHNDV�PHUHN�$��%��&��GDQ�
'� �9DULDEHO�;�� GLDPELO� GDUL� KDVLO� SHQHOLWLDQ� )DL]DK� HW�
DO��� �����E���+DVLO�SHUKLWXQJDQ�NRUHODVL� DQWDUD�YDULDEOH�
;�GDQ�<��U[\��GLWXQMXNNDQ�SDGD�7DEHO����6HPDNLQ�WLQJJL�
QLODL�NRUHODVL��VHPDNLQ�PHQGHNDWL������EHUDUWL�SHQJDUXK�
DQWDUD� �� YDULDEHO� VHPDNLQ� NXDW�� 7DQGD� QHJDWLI�
PHQXQMXNNDQ�EDKZD�SHQJDUXKQ\D�EHUVLIDW�WHUEDOLN� 

'DUL� KDVLO� SHUKLWXQJDQ� NRUHODVL� LQL�� GLNHWDKXL� EDKZD�
WLGDN� VHPXD� VLIDW-VLIDW� NDUHW� EDQ� EHNDV� PHPLOLNL�
SHQJDUXK�\DQJ�WLQJJL�WHUKDGDS�VLIDW-VLIDW�PRUWDU�6.%%�
\DQJ� GLFDPSXULQ\D�� 3HQJDUXK� \DQJ� GRPLQDQ�
GLWXQMXNNDQ�GHQJDQ�DQJND�NRUHODVL�WLQJJL��GHQJDQ�WDQGD�
QHJDWLI�PHQXQMXNNDQ�SHQJDUXK�\DQJ�EHUWRODN�EHODNDQJ��



��� Jurnal Teknik Sipil 

6LIDW�)LVLN�GDQ�0HNDQLN�0RUWDU«����� 

Diterima 11 Pebruari 2020, Direvisi  05 Agustus 2020, Diterima untuk dipublikasikan 19 Agustus 2020 

Copyright      2020 Diterbitkan oleh Jurnal Teknik Sipil ITB, ISSN 0853-2982, DOI: 10.5614/jts.2020.27.2.2 

6LIDW�NDUHW�EDQ�EHNDV�
�9DULDEHO�;� 

6LIDW�0RUWDU�6.%%��9DULDEHO�<� 

'HQVLWDV .XDW�
WHNDQ 

0RGXOXV�
( 'DNWLOLWDV 

'HQVLWDV�6.%% -���� -���� -���� -���� 

.XDW�WDULN ���� ���� ���� ���� 

.HNHUDVDQ��+DUGQHVV� ���� ���� ���� ���� 

3HUSDQMDQJDQ�SXWXV�
�(ORQJDWLRQ� ���� ���� ���� -���� 

0RGXOXV�(ODVWLVLWDV -���� -���� -���� ���� 

0RGXOXV�*HVHU��* -���� -���� -���� ���� 

%HEHUDSD� KXEXQJDQ� \DQJ� GDSDW� GLDQDOLVLV� DGDODK�
VHEDJDL�EHULNXW�LQL� 

D� 'HQVLWDV� GDQ� PRGXOXV� HODVWLVLWDV� PRUWDU� 6.%%�
SDOLQJ� GRPLQDQ� GLSHQJDUXKL� ROHK� NXDW� WDULN� NDUHW�
EDQ� EHNDV�� GHQJDQ� DQJND� NRUHODVL� ����� XQWXN�
GHQVLWDV� GDQ� ����� XQWXN� PRGXOXV� HODVWLVLWDV��
6HPDNLQ� WLQJJL� NXDW� WDULN� NDUHW� EDQ� EHNDV� GDSDW�
PHQJKDVLONDQ� PRUWDU� 6.%%� \DQJ� OHELK� WLQJJL�
GHQVLWDV� GDQ� PRGXOXV� HODVWLVLWDVQ\D�� -LND�
GLSHUKDWLNDQ� SDGD� 7DEHO� ��� NDUHW� %� PHPLOLNL� NXDW�
WDULN� WHUWLQJJL� VHEHVDU� ������ 03D�� GDQ�
PHQJKDVLONDQ�PRUWDU�6.%%�\DQJ�PHPLOLNL�GHQVLWDV�
GDQ�PRGXOXV� HODVWLVLWDV� WHUWLQJJL� SXOD�� \DLX� VHEHVDU�
������� NJ�P�� �GHQVLWDV�� GDQ� ����� �PRGXOXV�
HODVWLVLWDV��� 

E� .XDW� WHNDQ� PRUWDU� 6.%%� SDOLQJ� GRPLQDQ�
GLSHQJDUXKL� ROHK� PRGXOXV� JHVHU� �*�� NDUHW� EDQ�
EHNDV�� GHQJDQ� DQJND� NRUHODVL� -����� �NRUHODVL�
WHUEDOLN��� +DO� LQL� PHQXQMXNNDQ� EDKZD� VHPDNLQ�
WLQJJL� PRGXOXV� JHVHU� NDUHW� EDQ� EHNDV� GDSDW�
PHQJKDVLONDQ�PRUWDU�6.%%�\DQJ�OHELK�UHQGDK�NXDW�
WHNDQQ\D��0RGXOXV� JHVHU� NDUHW� EDQ� EHNDV� WHUWLQJJL�
WHUGDSDW� SDGD� PHUHN� &�� VHKLQJJD� PRUWDU� 6.%%�
PHUHN�&�PHPLOLNL�NXDW�WHNDQ�WHUHQGDK�GLEDQGLQJNDQ�
PRUWDU� 6.%%� PHUHN� ODLQQ\D� �*DPEDU� ���� \DLWX�
VHEHVDU� ���� 03D�� %HUGDVDUNDQ� SHQJDPDWDQ� LQL��
PDND� GDSDW� GLSLOLK� NDUHW� EDQ� EHNDV� \DQJ� PHPLOLNL�
VLIDW� PRGXOXV� JHVHU� UHQGDK� XQWXN� PHQGDSDWNDQ�
PRUWDU�6.%%�\DQJ�WLQJJL�NXDW�WHNDQQ\D� 

F� 'DNWLOLWDV� PRUWDU� 6.%%� SDOLQJ� GLSHQJDUXKL� ROHK�
GHQVLWDV� NDUHW� EDQ� EHNDV�� GHQJDQ� DQJND� NRUHODVL�
VHEHVDU� 
-����� �NRUHODVL� WHUEDOLN��� 6HPDNLQ� WLQJJL� GHQVLWDV�
NDUHW� EDQ� EHNDV� GDSDW�PHQJKDVLONDQ�PRUWDU� 6.%%�
\DQJ� VHPDNLQ� NXUDQJ� GDNWDLO�� 'DODP� KDO� LQL�� NDUHW�
EDQ� EHNDV� PHUHN� '� PHPLOLNL� GHQVLWDV� WHUWLQJJL�
VHEHVDU� ����� JU�FP��� VHKLQJJD� GDSDW� PHQJKDVLONDQ�
PRUWDU� 6.%%� \DQJ� SDOLQJ� UHQGDK� GDNWLOLWDVQ\D�
GLEDQGLQJNDQ� PRUWDU� 6.%%� PHUHN� ODLQ�� \DLWX�
VHEHVDU�������'HQJDQ�GHPLNLDQ�XQWXN�PHQGDSDWNDQ�
PRUWDU� 6.%%� \DQJ� OHELK� GDNWDLO� GDSDW� GLJXQDNDQ�
FDPSXUDQ� GDUL� NDUHW� EDQ� EHNDV� \DQJ� UHQGDK�
GHQVLWDVQ\D� 

�7DEHO����+DVLO�SHUKLWXQJDQ�NRUHODVL�DQWDUD�YDULDEOH�;�GDQ�<�
�U[\� 

���.HVLPSXODQ 

'DODP� SHQHOLWLDQ� LQL� VXGDK� GLODNXNDQ� SHQJXMLDQ�
WHUKDGDS�PRUWDU�1��$��%��&��GDQ�'��%HUGDVDUNDQ�KDVLO�

SHQJXMLDQ��GDSDW�GLDPELO�EHEHUDSD�NHVLPSXODQ�VHEDJDL�
EHULNXW� 

�� 3HQDPEDKDQ� 6.%%� VHPXD� PHUHN� SDGD� FDPSXUDQ�
PRUWDU� GDSDW�PHQXUXQNDQ� GHQVLWDV�� NXDW� WHNDQ� GDQ�
PRGXOXV� HODVWLVLWDV� PRUWDU�� QDPXQ� PHQLQJNDWNDQ�
GDNWLOLWDV� PRUWDU� GLEDQGLQJNDQ� GHQJDQ� PRUWDU�
QRUPDO� 

�� 0RUWDU� GHQJDQ� FDPSXUDQ� 6.%%� VHPXD� PHUHN�
PHUXSDNDQ� PRUWDU� ULQJDQ� GHQJDQ� GHQVLWDV� DQWDUD�
�������–��������NJ�P�� 

�� 6.%%� PHUHN� %� PHUXSDNDQ� SLOLKDQ� WHUEDLN� XQWXN�
GLJXQDNDQ� VHEDJDL� EDKDQ� FDPSXUDQ� SDGD� PRUWDU��
NDUHQD� PHPLOLNL� NHNXDWDQ� WHUWLQJJL� GHQJDQ� VLIDW�
GDNWLOLWDV�\DQJ�FXNXS�WLQJJL� 

�� 8QWXN� PHQGDSDWNDQ� PRUWDU� 6.%%� \DQJ� PHPLOLNL�
NXDW� WHNDQ� OHELK� WLQJJL� GDQ� PHPLOLNL� VLIDW� OHELK�
GDNWDLO��GDSDW�GLSLOLK�NDUHW�EDQ�EHNDV�VHEDJDL�EDKDQ�
FDPSXUDQ� PRUWDU�� \DQJ� UHQGDK� GHQVLWDV� GDQ�
PRGXOXV�JHVHUQ\D� 

���8FDSDQ�7HULPD�.DVLK 

3HQXOLV�PHQJXFDSNDQ� WHULPD�NDVLK�NHSDGD�8QLYHUVLWDV�
0XKDPPDGL\DK� <RJ\DNDUWD� \DQJ� WHODK� PHPEHULNDQ�
SHQGDQDDQ� EDJL� SHQHOLWLDQ� LQL� PHODOXL� /HPEDJD�
3HQHOLWLDQ�� 3XEOLNDVL� GDQ� 3HQJDEGLDQ� 0DV\DUDNDW�
�/3�0�� 

'DIWDU�3XVWDND 

$OLDEGR��$��$���$EG�(OPRDW\��$��(��0���	�$EG(OEDVHW��
0�� 0�� �������� 8WLOL]DWLRQ� RI� ZDVWH� UXEEHU� LQ�
QRQ-VWUXFWXUDO� DSSOLFDWLRQV�� &RQVWUXFWLRQ� DQG�
%XLOGLQJ� 0DWHULDOV�� ���� ���–����� KWWSV���
GRL�RUJ���������M�FRQEXLOGPDW������������ 

6WDQGDUG�7HVW�0HWKRG�IRU�6WDWLF�0RGXOXV�RI�(ODVWLFLW\�
DQG� 3RLVVRQ¶V� 5DWLR� RI� &RQFUHWH� LQ�
&RPSUHVVLRQ��3XE��/��1R��&���-������������� 

6WDQGDUG�3UDFWLFH�IRU�0HFKDQLFDO�0L[LQJ�RI�+\GUDXOLF�
&HPHQW� 3DVWHV� DQG� 0RUWDUV� RI� 3ODVWLF�
&RQVLVWHQF\�� 3XE�� /�� 1R�� &���-���� $670�
&���-���$670�&���—������������ 

%HNKLWL�� 0��� 7URX]LQH�� +��� 	� $VURXQ�� $�� ��������
3URSHUWLHV�RI�:DVWH�7LUH�5XEEHU�3RZGHU��������
�� 

%LVKW�� .��� 	� 5DPDQD�� 3�� 9�� �������� (YDOXDWLRQ� RI�
PHFKDQLFDO� DQG� GXUDELOLW\� SURSHUWLHV� RI� FUXPE�
UXEEHU� FRQFUHWH�� &RQVWUXFWLRQ� DQG� %XLOGLQJ�
0DWHULDOV�� ����� ���–����� KWWSV���
GRL�RUJ���������M�FRQEXLOGPDW������������ 

6SHVLILNDVL� DJUHJDW� ULQJDQ� XQWXN� EHWRQ� ULQJDQ�
VWUXNWXUDO�� 61,� ��-����-����� 61,� ��-����-
�������������� 

&DUD�8ML�.XDW�7HNDQ�%HWRQ�GHQJDQ�%HQGD�8ML�6LOLQGHU��
�����������61,���������������������� 

'38����������3HGRPDQ�7HNQLV��5XPDK�GDQ�%DQJXQDQ�
*HGXQJ�7DKDQ�*HPSD��GLOHQJNDSL��GHQJDQ 
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