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ABSTRACT 

The budget distribution of city street pavement maintenance is generally 
based on the total pavement area and the city population currently. This may 
easily cause the unevenness of resources allocation and non-standardized 
pavement performance for all cities. The Construction and Planning 
Administration (CPA) is actively setting up a standardized pavement 
management and maintenance system for the city street network and allocating 
the limited sources for pavement maintenance based on the uniform evaluation 
procedure. The major objective of this study is to identify the main contents that 
shall be included in the specified pavement management system and develop the 
pavement network coding methodology as well as the standard procedure for 
pavement condition survey. The maintenance decision tree based upon the 
collected pavement condition data is also developed in this paper. The CPA has 
accepted and planned to use the developed system for trial basis in the coming 
years for the central evaluation and budget allocation for city street pavement 
networks. 

Key Words: Pavement management; Serviceability; Maintenance; Pavement 
condition index; Comprehensive evaluation 
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13 ©ª��T 

(S) ��óMbNó¦OÁPÁóMbQ¯óM¨ 3�T 

(g) ��ôõbûR¦ST¯��¦U�bVW¦~Xbû���Y�÷¨ 5�T 

(j) ��©ªbZ[�1\É1¦]Ê^_�`�^÷¦³aóM¨ 3�T 

(�) Õ�b$b� Ý©cbde¨ 2�T 

��©ª�ýò����f�¦���ò�¨j���[� L¦M¦H¨gh�6�Y

;H©ªü5�Ì}@./©ª��
�� ü¦°���9¨j¦a=T�N���Ö

$�°m$-i�OÂC��©ª���ýò������©ª���ýò����q

�����©ª��¦�3jç¦�ï<W¦ýò���5	?�¨v�� 13  ©ª�

�ksl�ß@���T 

�	
�����©ª°mý�Sm¢£��©ª°m��S Jû�ÍÎL���

�©ªßõcn����i�op�òª¦�.f¦�¦ò�¨��L�`qacnH°

m�p�9"rÎp�î©ª¦��¨�4
��
}T¾�IS ���©ª°mÍú

ô�
i±m°m�p�©ª¦��ýò��¦ü5b8ü¨rÎ��cn�O�|Es

eô����~<S Jû�ÍÎL���©ª°mT 

��IöJû�ÍÎL���©ª°m��ô�°m�pt`u�(�)�v.¯¨r

pü/4�I�°m$�./°m�poa�©ª��¦u�(�)�©ª�� (f¦�¦

ò) ¨qSm&[©ªv.¯x��.��rqxü¯^�å�<=��3�oÃ�&©
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ª��w.�ü.kc~°m�p
v.¯rp�xo7©ª�yv.¯cn�Iô�¢

£��©ª°m�z{�IT��¯��ù°m�� m�ü!ºû¨��� y!"�

.#°m|5�I�}�Èü!ºû°m��ù°moJ
Jû�ÍÎLü5¦°m�}

�¦cn±mbmv.¯x¨~zp¶C�����T 

5.3 ��������� ! 

�©ª°mô�Jû�ÍÎL��¯�;� (PCI) ¨���./��©ªü5¦©

ª��¦©ª��¬����ð����Õ� ASTM D6433 ���øûù��¯�;�

°m�§ [11] ���TJû�ÍÎL� PCI¯<=��. ASTM D6433 [11] ��¯�;�°

m�§�<=�kTPCI;��þ�������r���� PAVER�� y\]oè

é [12]�����ef
ÄP£�NGß�¨o­I
;��PCI;����� 100; 0�

w� 3o6���¯�;�� 100ý��6��ÄP�ìá¯�Y��¯�;�� 0ý�

�6��ÄP�ì1¯�T	
�����Q���¨�
56wÈ�yA¡\] (GIS) 
ý��&J
$L¦JKL�Jû�ÍÎL¨í����¯�¨���� 3�xß���

-���\]p&¨���Q��������56T 

� 3  ����������� 

���� PCI �� ���� 	
 

�� (excellent) 85 ~ 100 15 
� 

�� (very good) 70 ~ 85 15 �
� 

� (good) 55 ~ 70 15 ��� 

�� (fair) 40 ~ 55 15 �� 

� (poor) 25 ~ 40 15 ��� 

�� (very poor) 10 ~ 25 15 �� 

�� (failed) 0 ~ 10 10 ��� 

 

���øûù PCI ;�
©ª�yv.¯x [12] �� 	��¨��ÍÎ�./��

J¦¦��¨�¦��¯���¦���Ê×£*�_ú6�¨��fs�3���¯�

¸��� ¨��w� 3o6�# ¨�
 PCI¯�91 15�ìô¨�1� 10T� PCI

;����GH�uì��Ý�þ�å���vµ (APWA) NGH	��¨��
��

 y\]Tþ�������r���./ PCI ;�¸�
���
 [13]�PCI ¯}H 70

ý�¾�£���PCI¯�H 70b 40ë�ßà£���¾ PCI¯ÀH 40ý����e

fJòs (}�Ä�)�-N�� yÍÎè�7����+�KT��r45 PCI ¯�


G���àoÂ¶�Ý7���'þ� PAVER����	
�� y�G�Msy�

G��L�	
��©ª`���?T 



������� �	
	�� �	�� 
��
	����

�548� 

��IJû�ÍÎL�� PCI;�<=ô�¬JKLí�� PCI;�@�<=���

©ª°mÈ m��ý��JKLí�o7°m�Jû�ÍÎLPCI;�@8îçY��

©ª°mÈºû��ý�¾°mJû�ÍÎLs;«ü5ý�JKLí�� PCI;�<=

�s m��Yw°mü5áâ;«�û�ÍÎý�JKLí�� PCI;�<=.å� (1) 

o6T7"�� PCI ;�
<=�}¦��¦z{�p¶¨&¿��r�{[1]� ASTM 

D6433���øûù��¯�;�°m�§ [11]T 

N

PCIA

N

PCIAN
PCI AR

S
)()()( ×

+
×−

=   (1)  

��� PCIS =JKLí��Rò� PCI;�Y 

N =JKLí��8Jû�ÍÎLüY 

A = °mý�;«Jû�ÍÎLüY 

PCIR = ü!ÅÆ�Jû�ÍÎLîç PCI¯Y 

PCIA =;«�Jû�ÍÎLüîç PCI¯T 

5.4 ��������	
�� 

�JKL�Jû�ÍÎL¨í�� PCI;�<=�Iô��J
$Lí�� PCI;�

<=���öJ
$Lí�o7K� PCI;�@8îç��J��\]Lí���� PCI

;���sJ
$Lí�� PCI;�<=��T	
�� yÍÎ���� PCI¯<=�

Iô�¬J��\]L¦J
$L¦JKL�Jû�ÍÎL¨í����©ªü5�Q�

��¨�¨]<�Ø [14]�UeÙ���a¦��x��yA¡\]
��x¨��õ�

o (��Q�R?T��
�� y*�������>����à¶S��\]p�

ÄP��Q���`aý��./J
$L¦JKL�Jû�ÍÎL¨í����¯�¨

�bü5@��Û�Ø��ôG�yA¡\]
��x56��¯�Y�� ��\]ë 

(�������) �ÄP��Q���`aý���./J��\]L¦J
$L¦JKL

�Jû�ÍÎL¨í����¯�¨�bü5@��Û�Ø�ìôG�yA¡\]
��

x56��¯�T 

��������	
����
 

��������¾�£�� (preventive maintenance) .,�d���©ª�µ¶�

|��� (corrective maintenance) �Ç��Q�-_®�8�� [14]����*�;S�Q

�R?�L�7��¾��*���Q�)*�wU��eÙ�d��G@��fÒNG

 3T 
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6.1 ����
�    (PCI)    ������� 

��r45'(	�)	��¨ y!"����è��� y
7�-��G��

�+,&	
�� y!"��ðèé��«¬°m��n�Msy��Q���`ai

���©ª°m� PCI¯`a��-_��T� PCI;�`a���x�?���./�

� PCI¯<=eÙ@�`l��ßà��¦}�Ä����¾=¼½¨ÅÆ
���
�

�[./JKL�Jû�ÍÎL¨í����¯�;�ÅÆ´¾
����Tx 3� PCI

¯eÙ`l�cd��Jg�°m·��Õc¡��p¶¦z{��k¨w`oçT 

����

����

�

	�
��
���

�������

PCI<40

����

����

	�40

����
��

����


���

	�20

����

����


��	

� 40 �����


��	

�40

� ��

!"#$%

�

�
�

�

�

�

��
�

�

����

�� 1.�������
2. PCI�40������
 !"#$%&'(

)*

+,-PCI./0"#$12

PCI�70
�

�

�

�

�

�

�
�
�

�
�
�

�
�

�
�
	

�
�
�
�

�
�



	

����3

4��	

�40
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��
� 

� 3  �� PCI �����	
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���� 
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6.1.1 �������� 

(S) ¬��JKLí�� PCI¯�c¡�îÕ PCI¯ÀH 40ý��öJKL�����

�@������sy.��Q�����òª£ (¢£��) �¤òª£ (±�±

	) �F�eÙ��Ø����à�@�¦¥¤©��òs¨�ì´�§ô�èá�

�TPCI;�¹º¯ì� 40
45�S��¿¦ ASTM�?F��`a?��<S

��./��r¬	
��Q�R?��HJ1LbJS§L�¹ºL���p�	


����Q���`a¨øF�M©isy PCI¨H 40 �}�Ä��*�>?�

�N*�ABEFGHIJ��KLYU¯�HNGSKýëô��.�p�&)	

*�R?��ÁL�ªS�T 

(g) «JKLí��¯ÉH 40 �.öJKLí�`�&Jû�ÍÎL
©ª��w.¯

���JgcdT��r45��
ef�Ä£¦àû)*�äO¨Jg�ÅÆ��

�ò��ûR¦$b¦Nó¦óM�Z[¨©ª���w.¯�s�ßà£��Jg

cd
¹º¯wx 3
Jû�ÍÎLcd�kT����>�L��¥¤©��ìµ

á¶�*��§�Õ��Tq$b�MÈ¥¤©��Tq$b��¬­óM®c¦c

Z[�$b¨���WUJû�ÍÎL�ÅÆ����
l�·���Nó¦óM�

Z[¨©ª��bûR�$b¨©ª���C¶
T 

1. �¦ò�ûRw.¯}H 40�öJû�ÍÎL7ûR©ª
����¥¤©���T

Uw.¯Ì¨H��ûR (îçÏ��H 1.25; 2.5å�) �©ªu�H 7.5���ò

�ûR (îçÏ�}H 2.5å�) �©ªu�H 2.5�Tî¯ìÚû°±²ûR³�&

� 0.5å´��ÚûRÝ@8�³�µOû�Ì 28� (û�³� 3.6å´<)Y7.5� �
òªu��¨H¶û�OÁÌ7 27� �°���ûR�2.5� ��·=�® 9� �°
�7ò�ûRYU [¨��îçÏ�:�Õ©ª�9¬àûäO79¾��ð��

sy��à¥¤©���T 

2. �¦ò�$bw.¯}H 40�öJû�ÍÎL7$b©ª
����¥¤©���T

Uw.¯Ì¨H��$b�©ªu�H 6.0���ò�$b�©ªu�H 3.0��U©

ª�9¬ef�Ä7Ûò���ð��ÝW�$b���©ª�MÕ
�¸[�ò

Ö�¾USÍvw.�üH 40���Lý�syJ�à¥¤©���T 

3. �¦ò�Nów.¯}H 40�öJû�ÍÎL7Nó©ª
����Tq$b��T

Uw.¯}Ì���Nó�©ªu�H 6.0���ò�Nó�©ªu�H 2.0��U©

ª�9C,¬ef�Ä7��ð��Ý?D¹cº^<@Z[�'(��»ô9R7

µ#cG@��©ª/�syJ�àTq$b��T 

4. �¦ò�óMw.¯}H 20�öJû�ÍÎL7óM©ª
����óM®c��T

Uw.¯Ì¨H��óM (îç³��H 0.3; 0.5å�) �©ªu�H 10.5���7

���S�K°�
���óM¼dÕLYî�ò�óM (îç³�}H 0.5å��

L) �Õ©ªu�H 4.0����U©ªu��³��óMßõ`���R?D½~
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��efp��R½~¾�ôµG@��©ª/�J�àóM®c����T 

5. �¦ò�Z[w.¯}H 40�Z[©ª�ýò��w� 4 o6�öJû�ÍÎL7

Z[©ª
����cZ[�$b��T 

Uw.¯Ì¨H��Z[ (Ï��H 3.0cm; 5.0cm) �©ªu�H 4.0���ò�Z

[ (Ï�}H 5.0cm�L) �©ªu�H 1.0��U©ª�9�îçÏ�¬àûäO|

7Ï�ð��Ýµ@c���ôí©ªc��¿Õ»ôZ[9RµG@��©ª/�

J�àcZ[�$b����T 

� 4  ��������� 

�� 

�� 
�� 15cm �� 15cm � 30cm 	� 30cm 

�� 3.0cm 
� 
� �� 

�� 3.0cm � 5.0cm 
� �� 
� 

	� 5.0cm �� �� 
� 

 

6. Jû�ÍÎL�}Lç
��Jgcdô��������}�|�Àu���±Ó

4Á�î�� PCI;��`açsJ¸[§¬ÞS©ª�à����./x 3·��

~ìô�¾�£��sy�N��HpÂíQ����T 

6.1.2 ���	
� 

����
	
�� y!"./x 3�x�·�ÅÆ�����¾�� yÍÎ�

Io ��
����Jg`aô��äj��¸��
¾�£��¦ßà£���}�

Ä�¨������./JKL�Jû�ÍÎL¨�� PCI;��Àp}�jkeÙ�`

aJ�����JKL�Jû�ÍÎL¨�Khièk��� yÍÎJï��¾=¼½

�Fà���î�`as��à}�Ä��ßà£���JKL�Jû�ÍÎL¨�K�

½Ã��í��¯�°m�Q���`a�����./JKL�Jû�ÍÎL¨��

PCI;��¸¾�£��T 

6.2 ��������	
��
� 

L{��������`Å,45�íK&)	��7-_�à�����©ª°

meÙ�à��½��¯�F
áâ��©ª¦îÄ�¦±��²³¨� ;���ê�

��Q�-_��v)*ß�Y����� y*�oJ
�ÄA¡�
´�U�v;�

Ý­�I�y
;��3�U;�cd��Q�)*TM	
���� y*��ßà£

��¦}�Ä�¦��¾=¼½�ÄP����`a¨���JÈS@£ÝDH`5�`

a�����r¬��´�`a��·�sywx 4o6TÕ��efÄÅ_�tÖ 3
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¹º¯¦���-£Q��îï� IRI¹º¯�àûäO7"�²³¯¹º¯¨jv��

rstôíoJ��� yb*��?�©Ca~��rT 
 

����

����

����	
���

��

�	
��
	�

��������
PCI<40

�
��

����

��40


��


��

�
��

����

��20

���


�
��

 !��

��40

�
��

"���

��40
����

IRI#���
���

���

$%�

&���

'()*+

����

PCI,-

.

��

/

/

/

/

IRI,-

/

$%01,-

/

�

�
��

23��

��40

����
/

����

45�,-

67 1.89:;<=>
2. PCI&40?@AB
=CDEF�GH

I*+JK

LMN PCIOPQF�G
,R

.

.

.

.

.

�

�

�
�

�
�

�
�

�
�

�
�

�
�

�
�
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����´�`a���x�?���./��
efA�¦��©ª¦îÄ�

�²³£-¨�5A×���I��¶ý¬��ef��¦�-���äO¨v
`aT

�� y!"��à PCI���©ª°mSKýëô�¬��©ª°m¦PCI;���x

�`a���Q�*��S�R?�L��Nßà£��¦}�Ä����¾=¼½¨Å

Æ
���
7ÆE��kÈ±�¦PCI¯¦îï��²³¯¨´�45�?�.x 4�

x�·���	
���´¾����ÅÆ./�����r¬	
�� y*�oðx

�°ð:�T 

6.3 ��������	 

�� yb�����G���äO¦.#�d���©ªb�Ç����®�8�

� [14]������
.£*��¾�£��¦ßà£��¦}�Ä��ÞI�Ç¨�¦�

Àj��. PCI ¯��� [13]��ô�����è(ÞI¯��w��è(`WoÈG�

ÇÈ��T¾�£��V����efÃ���Ä�Õ PCI¯�H 100b 70�ëo�


��É��NÕ�À©ªüýë�Õ�WfÊ(I}©ª�!/+,�UJ¾�£��[

Ë��pS'Û#7��1$ywÕòï£��	
��EF
}_Ì<3�à�Tßà

£���w¶�|����|Hx 3����>�L� PCI¯�H 70; 40ë�*��
Y

¾JKL�Jû�ÍÎL� PCI < 40ý��JKLÈ@��òs¨}�Ä��§��Jû

�ÍÎLÈ¥¤©��§T¾��È@��òs¨}�Ä�ý��;��efÄÅ-_J

�É�78Y���È¥¤©�ý��;��ef�Ä£Í2Îá�½|7q�©ªv:

���©�b¥¤¶¨Ï�
�§*��T 

��rsy	
������� yH®ðÈ�� PCI ¯�o��:�*��
�

à���ôí�@~Ð´£ (îï�) ¦ef£ (±�) �äO£ (²³¯) ¨;��´�

`a��c�¾�£��¦ßà£��¦}�Ä����¾=¼½¨��Jg�JKL�

Jû�ÍÎL¨�KTU����cd¹º¯3¤Ñ¬�J:�Òµ}Ó
ðx��2è

éR?�����Q��?��ÔäO¨@��ÉT¾�������¬��¯�°m¦

��x�`a���Q�*��S�R?�L�Ý*�	
��Q�|HS@�?ý�J

¬��¨�¦Q�_ú5¦Q�)*�òï£¨@�
��Ý¬��NG 3�Q�R?

�*�ï7�ý��� yÍÎ
������*�����¦��Q�������

+�§¬ßà£��¦}�Ä����¾=¼½¨�����Jg��|�./�� y

*�:���? [15] ��8
��¯�`a�¹º¯T 

������� 

�� y*�Õ�&���� !"°Ö��o�à���½Õ�àp¶��§��

pS'79¾�k�êëT��r|H 91� 4��I�SíK�r�{�:�p�qr
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st�v%����wx	
�� y�*�z{�¬�I
�� y*�������

�×����rðëHrstÈ¦�¦Ø¨�å��yj�DEFG�� y*����

·�¦������ÁÂ¦��Q�-_`a¦��jk�x�¨Á)	��
 y��

��­��Ù�������	
����� y�*�¿4T��roÃ
µPeæw

`T 

7.1 
� 

�� yÍÎ���øùúûô
�ð�à��¯�°m�±	��PÚ��Q��

�3´ý�à´¾
�����C,�*����S�Q�R?�L�Ý��íd°��

NG 3T 

W&)	��¬��Q���`ab��Jgcd�3Û7\]^��?^����

§��ÜÝ y�
Þ�������N��Q�R?CST��rßàHn�~�÷ð

-*�	
��Q�H��?�L�ë³��*�ABEFGHIJ��KL�Ms�ß

à£��¦}�Ä����¾=¼½¨��Jg�¹º¯T���¯�`a���x�?

����r./_ú5­I¸£¦��
ef�Ä£¦àû)*�äO¨Jg�syJKL

í�� PCI¯ÀH 40ý��öK������@�����Y�¬4a~��JKL`

�&Jû�ÍÎLÅÆ���ò��ûR¦$b¦Nó¦óM�Z[¨©ª���w.¯�

s�¾���Jgcd
¹º¯T 

�����*�	
��Q�|H��?ÝS@ý�� yÍÎ���Æ|µá��

�����!µ¨>�ý��âO�� y*�������� y*�oJ
�ÄA

¡��NG�� PCI;�`a���x�?�SKýëô��ßà��¦}�Ä����

¾=¼½¨��Jg�¹º¯��kÈ±�¦PCI¯¦îï��²³¯¨´�45��?�

��JKL�Jû�ÍÎL¨�KÅÆ´¾
����./�����r¬	
�� y

*�oðx�°ð:�T 

����Á����¹º»¼+�%&��$%�+ý�Wrst�	
�����

 !"����»¼+�:;��$%�+¨7syR��À�./0	�
12�	


��8�9��:;<=>?��|�I	
��¢£����x�?��������

Jgcd
��45TM���� yÍÎñï����ã�� y*�~�<»��I

��©ª°m��\]^�Q���`a�? �̂��Á����¹º»¼+�:;��

%&��$%�+�>?���rst�lÓ&	
�� yÍÎ���+�¿4�N�

�*�ABEFGHIJ��KLT 

7.2 �
 

�H����
� � y!" !õ�XY�"­®�X#1$~�����7&

)(	)��:���� y$;p�¬H�� y*�¨��BCJï�@ATsyrs
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t�®ð�ð�à�� y����ODEbFG���ª y1$���­
���

��3���¡µ��_·��£Ã���G@9ä=>��à£T 

#ü	
�� yÍÎ7����ÁÂ¦���
��§¨���½�à��Ãx@

A��}�ü)	���Í47�E�§�åTsyrstÃ��<»èé�÷�IÙ�

>���DEFG}�_F&)(	)���à��<»���©æ°m�§�`a;��

ì��?T 

Ç\�
É�
�2èé���(�)*�ª�¬�Ô>�ì�*b5
ïgCd�

ª�¾���Q�|H��?ÝS@ý��������¬��¨�¦Q�_ú5¦Q�

)*�òï£¨@�
�ý�	
�� yÍÎ
������*�����¦��Q�

������+�§¬ßà£��¦}�Ä����¾=¼½¨�����FàJg��

|�./�� y*�:���?��8
��¯�`a�¹º¯T 

�	
� 

1. ��������	
��
���������������	
��
��� 

2. ���������������	���
����������	
��
����

�������� 

3. ���������������� ��	���

�� 

4. ������������!"�� ��	#�
��� 

5. �������������$%� ��	#��
��� 

6. �������������&�� ��	
�
� 

7. ��������� !��"#�'(�� ��	
�
� 

8. $%&���� !���)*+� ��	
�
� 

9. '(&������ !���,-+� ��	��

.���� 

10. Ackerman, N. A., Copas, T. L., and Pennock, H. A., “Collection and Use of Pavement Condition 
Data”, NCHRP Synthesis, 76, TRB, 1981. 

11. “D6433 Standard Test Method for Roads and Parking Lots Pavement Condition Index Surveys”, 
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