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1. 78����²³´

¶·�O�/����¼½xy¸ 5H������	¾¿Àyz¹��

þ�Mé|f¾ÉÊ�ù
è��¥¦§¨Å¢89¾ÇÈºê�	Áå��

7Ô¾$����²³´ðÁå���Ë¡Zp�_`�ÏÀÐ¾�}��u

Hr²±5¾Ëe
�p»|Â
���ËÍÂ²�����	¾ÑNQ �

�À�°���¼½xyÇÍÏñò��{#
è��¥¦§¨89¾��9


���§¨4þ�Ø¾�±5��¼½��E���¾�Ç#&¼½8ÜP

ßûP
²7fÏ��§¨89
è�4þ�Ø
��é��E����Î�

����7f²#&¾�°
��¼½xyé_`�²_���h¾�ò�_

��¾��st7JFPxyÀ|føÔ����µÉÊ�~I�%²tuÓ
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!¾��Ë]Ì��Ð�Ë�	
��¼½��²�´¾Ñ#&)úÙ�×�

nov�Ù+�]_�����ÙÇÍ��ùô�²¨¾Ï

2. 7Ô�����ù�h
éfg
²×ù��

����²Zp��û�¬²pnÜ±5��lïø©¾��lï�P&

()Â�ÇÍÂ���Â�éO÷kh;|��ù±5�KÏ7Jv¬ÌÍ�

O�/��²��lïø©Ü()ÂÑéÇÍÂ¾S2±5��\ghø©Ñ�

�Í��²()ÂéÑ��R�efø©������²ÇÍÂÏ���ú²

��\ghø©)ºê4ÍcÂØ\g¹¾�q1�eíhdfiInternational
Roughness Index, IRImµ$��R�ef ��4Í|fø©¾�sÈ��lï

dfiPavement Condition Index, PCIm¾��GHIé/
�� ����R

�ef² Ô
Jþ×Ø¾$/
�ð
�-���¥¦§¨df²}�ÕÖ

�Ø¾
F��Î!,²¼½E���ÏñòustI
�²�������

	¾�}�&��¥¦§¨ÕÖdf89qÄ²Du�Ø¾Ñù�7J¸®�

²ø©�Mé�	Iq1²89�Ø¾�Ð#&��JþdfqÄ�Ø²fg


Ï$��Ðfg
²89qÄ�Ø¾�}	ù�xyI
è89¾Ñ�¸8

9�­�¾ $�&��§¨4þÙ�����	Ò��ØÏ��89�I


è$È²89¾±5��¥¦§¨Õ�¾$O�/��¼½xy�ëÐ±5�7

4ÖÙ��¼½��E���¾�ÑÐ�Ü4È��²�ë¾ÇÈ¼½8ÜP

ßÈÑûP
¾��Ç����#"fg
²7f¾�H�Ü�°O�/��¼

½xyÇÍÐ�	²�ÀÏ

3. �6�O�/����¼½xy 5H��	Iñ&²8Ü�7

 +�72,Ñ.¾�­¸���»ÑB²�����	¾®�xy>?O

�/���=��¼½v�*¢Ï·$¾|ëîï¾ºêÁ±5ËeGÍÏÀÐ¾

ñòuHrz²±5¾�}
�p�ù�úÃ�������	¾�����

M²ü¾NQ�¼½xyÇÍ¾Ñ� �$¡_��é��hÏ�Ð¾�¢P

�£Ðp�����	²¨Í¾���6�O�/����¼½xy 5H��

	Iñ&²8Ü�7Ï

4. NQO�/����¼½xyé+�©ª²�Í\�

Ðp�����	¾Þ>?��¥¦§¨89Ô¾��>¤��Å¢�u

89Ï$ñò¥¦§¨dfÕÖ×Ê²MæÑé	sP�¾Ðp�	Þ�NQ

O�/����¼½xyÇÍ²Ô¾��¥¦p¶+��âã��lï²��Ï

ÀÐ¾��ÜO�/����¼½xyé+�©ª²�Í\�Ï
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1.3 ��,-./��,-./��,-./��,-./

uHr²v¬7ÃÜ
�p�������	¾Ñ�ÜO�/��¼½xy

±5����Ñé+�©ª²��\�Ï_�-7>?�î¹Hr&¾P�Ù

�­Ô§¨ÒÓ��������	äå���
�89�ö÷H��¼½�

���
P*���	ö÷H���	®�
���	þÿÙ����ÏP-

��/,Ï 

1. î¹Hr&¾P�Ù�­Ô§¨ÒÓ

�����	�Ñ�6¥h±5��8Ë��²�¦¾�ÔÅ¢Hr²`a

�bc¡1966,¾�­ý	+�72,®¯°±�����	²³´Ï�Ô�	

ø©×ÊÙÕÖdf�	º¸��&§¾HÑ¼½y���E�*�Ù��§

¨4þ�ØÜv¬Hr×ù¾�ß��	®�j5d_�Ï$¨��=O�Ù

*·v�xy¹s	�����	²�¬Â¾ðg#ôõ�����	)xp

h�	jù2�	±5HrÏBwÅ¢­���	uª«Z`[ÙZ�[)Ï

u1© +�79,^2�ª±5��i¼½m���	Ù�=��B²H�é

ÌÍ¾¸«¬­®�µéË¦����¾��,.À_5/
�Å¢Hr¾¸

�&B��������	²�Éé�	Ë�_�¾�Ë�¯à���°�±

�B¾�Ëâã������²ËeìíÏuHr�ù�BwHr®�²&¾¾

��âãO�/����¼½*¢ép¶+�²��ü¾
�p»|Â
���

ËÍÂ²�����	Ï

2. �������	äå���


uHr�

�²�����	Þp¶Ã��äåÔ¾²³�M¥¦§¨

Õ�¾Ñé®´p¶+�©ª²äåÏ|ëBw��¾�Ð�������	

²��äå�	89
è�©ª��ùP��éP
µ��Üp���

icontainerm¾����O�/��²��¥¦§¨Ù�u89¾Ñ����Ü

O�/����¼½xy±5����Ñé+�©ª\�²��Ïu1©�ôõ

î¸ÇÍ�����	²xy±5àá¾�ÑBwö÷ß�óá�²µ®¾¶

ãÁ.ÇÍ�²��¾�ÇÐp�	²®�ÈÑ·ÈËe²ÌÍÏÐ_�²�

2_5»¸�¹w	uª«Z|[)Ï

3. 89�ö÷H�

|ëJwõ	�������	äå��²�
Ñéºf§A²��¾Ðp

�������	²89�ö÷­�Ñå³¡ �ÄÁ.10,��¥¦§¨Ñ

é���u89Ï��¥¦§¨89»îÎ������\ghÑé��R�
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ef89²
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f±5ø©Ô¾7Jð¸¹�Ô°±é�­ 5®�ÍÖ¼u�	ÏÀÐ¾�
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�

é¹»²89��	ö÷­�Ï

4. ¼½����
P*�

uHrÝ�
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y�é���	f�¾±$¾¿^�����¾ÑNÀ��¼½Ã��¨ÅÏ

Á��ºÂ¼½ÚÃ*¢²àáé�����FKP²OP¾7J��8aó

fæy�	ÄÁ��ÌÍ	�¼½xyÃ����¼½��B¾$Å¹VFÆ

	��JþH¾�Ü¥¦ÇT²ÍÏ]Ð¾uHrÑl¼½����m²�M¾
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uHr	¼½����
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�M¼½����²�uxy¾�

æË¼½����§¨��P=¾ÑéÅ¢ß�²89�U�Ø¾�Ü��Ì

Íù�²�u89�Uxyµ�NQ���¼½xyp%Ãfg89�Ø¾é

�������	G�I�²�ÝS�¾�� 89ÎEÏ�²��¾NÀ�

�����§¨ÏÐFÆ²�2�Ê�	Z�[)��Ï

5. �	ö÷H�

�ëJwõ	�������	²äå���
�89�ö÷²H��Ñé

¼½����
P*�²�K¾u�	7J�t>¤l��89y½��m�

l��}�ÕÖ��m�l��ÕÖ	s.R��m�l ¡é¢h89y½

��m�l��§¨GIS����m�él�	y½����m;äåÏ

l��89y½��m�y½���²�u89���Jþ©U¾éNQD

u�Ø~Ääåµl��}�ÕÖ��m�	sÈ���²Jþ89ü¾ñò

¸
�²df­�ésÈ<=¾±5¼½E�ÕÖ��µl��ÕÖ	s.R
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×ØÑî����¥¦§¨¾�Ü
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����

uno¼½89²��a�¾�4Í|_qÄ×ØjÁ.��	 5×'¼þ

p��89¾ÉÊÅ¢no¼½ÀÐ¾ÑP�ÍÒ��§¨lïµl��§¨

GIS����mÌÍGoogle MapÃ.8a�¾Ñ�Ð
×ØÑî��¥¦31l



 6

ï¾ÓÇÍ��Ñ'È5��ÔÐÃ����§¨8aµl�	y½����m

Ñ8a���!=�\é�`��7f¾
�xp¼½Ä���¾NQÁ.Õ

ÄÇÍ²Ú�ÇÍ��ÏBw­��¹w	Z�[)Ï

6. �	®�
�

uHr��ëJw²�	ö÷±5®�é
�¾�GÍuIî¹²��ö

÷¾
��	²��¥¦no¾�ÇÈO�/��¼½xyé+��ñò��Ç

Íu�	Ï

7. �	þÿÙ����

uHr��AFP��±589�
�Ñé��¥¦§¨îïø©¾Ñ±5

uHrz®�²�����	²þÿÔ¾u1©�±5��Öïé����¾

�×�Å¢ØÃ|}¾�ÇuHr
�Ã�������	&ÜO�/����

¼½xy_�²9�Ï

|ëÑBIw¾uHr_�²_5�`/.1.1I�ÏÙ�¾±5î¹Hr

&¾P�Ñé�­Ô§¨ÒÓ¾�ù�BwHr®�²&¾¾�âãO�/��

��¼½*¢ép¶+�²��ü¾±5�	äå���
ÏÚü±589�

ö÷H�¾�HÜù���¥¦§¨�þ�Méø©×ØIÈ²89�Ø¾u

1©ývTMæ��¥¦§¨ÕÖdfqÄ²Du�ØÏ$ü±5�	ö÷²

H�¾�H�K��¥¦§¨²Õ�×Ø¾�ß�BwÕ�×Ø¾Mæ¼½�

���²
P×Ø¾Ñ
�ü#89©ªé��²�Ý¾���Ü¼½��²

¥¦Ï�|ëBw&¾�&�	®�
�²ü¾�AFP��±589�
�

Ñé��¥¦§¨îïø©¾Ñ±5�����	²þÿÏÛ�	þÿ�&ü¾

u1©�±5��Öïé����¾�×�Å¢ØÃ|}¾�}#&uHr


�Ã�������	²�ÜÇÍÏ

� 1.1 ������	
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$0&$0&$0&$0&    �1�����	23�1�����	23�1�����	23�1�����	23

��Ù+�Ý$&ÞßßÅ¢¾$��²¥¦315Ü�|I¢àµáÚ

�DEGq��â'Ù��ê�Ã'e¾��Ã¼½Ù����&Ü�¬²£

3 Ï Ð × � ² � Ô § ¨ � º ¾ / AASHTO ² Guidelines on Pavement 
Management[6]�Guidelines for Pavement Management Systems[7]�Ñé�,���

P²Å¢��[8] [9];F�TÅ¢­�¾�­§¨[1] [10]ðôõ��²�����	

ö÷±5�ùÏÑ,��ôõ�Ô�����	Å¢��±5§¨ÒÓÙù

�¾Ñ�ÜuHr�	
÷²¥¦�Ýµ¿�ôõ�ÔcÍ��§¨dfÙJ

þ�M±5abÏ

2.1 �1�����	23�1�����	23�1�����	23�1�����	23

R2-1Ü±������	²ù�¾�R�t±���no*¢ÙHrxy

7J¸ôõ������1�º�¹-�ÚÛ²�	¾ÑºU-�²ÕÖd

f¾õ�±5P�²��±5ÕÖ¾IÈ²O¾��Ü��¼½Ù��²�ëÏ

|ë+�92,uIãäHr²­�DR/,[1]Ï

� 2-1 4������	

cd ÕÖ×Ê ¼½�� �	ÚÛ

å´üÂ�����	 (Texas 

Flexible Pavement System, TFPS) 
��lïdf(PCI) ¹

e´�����	
��ef�æç()Â�\

,$DE�(ADT)
¹

Basic èé6ê¾É¦ë4

È��

e´�ìB�����	 PCI ��	��!=Ã��

­*#´íîB�����	
PCI�ADT�e�ïh�¼½

ëð�îh���¥¦åf
¹

FORTRANèé6ê¾4º

��ñ²

Case Western Reserve ¸�PMSC

(Pavement Management System for 

Shall Communities) 

PCI ¹
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� 2-1 567

cd ÕÖ×Ê ¼½�� �	ÚÛ

gòéÏòM&R (Maintenance and 

Repair)�����	
PCI ¹ _5×ØÙå´TFPS Åó

ôõö´�����	 ��lï�÷íh�ADT
�¹xp�é��ûP
�

	

ø9ù´�����	 (ILLINET) ¹ ù�GIS²�ú�2

*ÀÁ´�����	

��lï�ÆÇ89��

eíhdf  (IRI)�º

Ù�ù
89�ADT

¹ ¦�&WX�&u

ûüý�����	 ÆÇ
	sª«ÙGISO�Ñî

MicroPAVER Version 6.0����

�	
��¥¦f�ij²

ÇÍ�þé±�Ùe�¸�ù

�GIS

��Gqã}������	 7.0 

2 (Metropolitan Transportation 

Commission Pavement Management 

System, Version 7.0, MTC PMS) 

¹ �ú
a�

��R�ÕÖ�Õ=Ù�����

2 6.0 2 (Pavement Surface 

Evaluation and Rating and 

RoadWare, Version 6.0, PASER and 

RoadWare)

�Y�|5��]�Ù��;

89,��©��U

����4þ�ú (Pavement 

Management Forecasting Model, 

PMF)

�	��Có

PMS-ITRE - Pavement Management 

Software

�ú�	��Ô¿��	¶

ã
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� 2-1 567

cd ÕÖ×Ê ¼½�� �	ÚÛ

��R����	 (Road Surface 

Management System) 

�ú�	¾	��
eÃø©

�o��	

8Ë\��� (Asset Control 

Technology, ACT) 
ºgýÕÖ >¤Ù�
¹¢ÃP�

PMIS
R�
e���31�î

h�ij²
å´DOTI��¾ù�GIS

LTPP DataPave Online 
GIS��¾Ñ���O¾ÚH

5d89

ÑR2-1)*ÀÁ´�����	[11]ÜÊ¾*ÀÁDOT 1960,�ª±5�

�îïø©¾�	1970,Q®¯��WSPMS¾�FHWANQ89�Ø¾DOT�
Ä¹»89¾89>?���lï�ÆÇ89�IRI�ºÙ�ù
ÙDE�89Ï

��	ÑPavement Structural ConditioniPSCm�Ü¼½²�ë¾B�²100QR

��Éef²��¾$,�²0ýÜ��ef²��Ïk���²PSC4þ² 

¡502±5¼½¾�E�¼½nDE���¾Ý,±5^\Ñ;æ���H*�

�Ñ0U×Ø¼½Ï7J�	�ùÑ��×ØG�)��Ï

*ÀÁ´	ÇÍ�����	²�H¾ð±5Å¢²Hr� 1993,^¾

±5¦�&WX�&uj��lïû�����¼½²�U¼½��²ÄC¾

¡2002,�æÑ&WX�&uÜv¬ÕÖ�ë¾�#CP²ÕÖ¨¾Ï$�´

	ÇÍ�����	²ü¾/.2.1I�¾ÑPSC²KæÜìïCÂÃ²��¾

�1970,²50�NO¡2005,²93.5�Ï����	G�lïÂÃ¾��¢P�

£�8Ü²¨Í¾Ñy{���ÂÃ§¨BÏ

 
� 2.1 ��
�������
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�Ô�,.�	ø©×ÊÙÕÖdf�	º¸��&§¾HÑ¼½y��

�E�*�Ù��§¨4þ�ØÜv¬Hr×ù¾�ß��	®�j5d_

�Ï�)±e��Ü�����	�Ü�¾A±��Ü�`�,²�`��§

¨HrstiLong-Term Pavement Performance Program, LTPPm¾Ñ�U��@

9	±�Ùe�¸±5�ò2400�ÿµ��²�é¾��·t�-�æ��¼

½no������¼½��²ÍÒ,¾����§¨²�
ÏÐst²v¬

7Ã>?�

1.ÕÖ���s×Ê

2.s±��y��s×ÊÙ��

3.;ææ��¼½no�@9Â1�/
31�Ù¼½;=õ��§¨²ÍÒ

4.
�����89�

Ðst²�&��±p�5d�-���s�4þÙ��×Ø¾�1960,
Q��AASHO Road TestI
�²Å¢³´�Ñs±¾�Ä5�ù²f��P

Ùî��µ�Ý¾Ñ��à«¬��§¨�
ìï¾Nn��¨0[12] [13]Ï�,

�����	²��¾º¸O���8a�	iGeographic information system, 
GISm¾$LTPPI��²DataPave Online5����ÕÄ�ù�89�¾ÚH'

ÈA±���ÿµ��ûd²��8a¾5Ñ.Ö
Ãa��ñõÇÍ��t

²��noÏ

Þâ±�ÑÔ¾����ðÅk������²_�¾� 
�²�	I


è²��89Åk­�¾�.º¸�ù.Ö
����¾R2-2ù�±�²Ô

�m��²�����	Ï
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� 2-2 �1(4�81)�����	

cd ÕÖ×Ê ¼½�� �	ÚÛ

e�¸�¸�ûEPMSiExisting

Pavement Management Systemm��

���	

�ê��Ø). 1§¨4

!�ØÑ;æ-�y�"]

ÕÖ×Ê

Þ�Botswana MMSiMaintenance

Management Systemm
PSI ¹

Þ�CHART�����	 øÓ�\gh�()h

#$RTA-NSW(The Roads and 

Traffic Authority of New South 

Wales)�����	

¹
è�º%�z
Ã����

�	

#$&'(´MMSiMaintenance

Management Systemm

��æÝ,�Ý-ÙÝX²s

t

æ(CWMS�����	

îh�øÓ�\gh�(

)Â�ºÙ�ÆÇ�ij

²

)*+,7È¾�æ�`�)

`�±`y�st

æ(,-öÚ.B

øÓ�\gh�()Â�

1.2 mºÙ�7�ø©Æ

Ç�ij²

./DMS�����	

îh�øÓ�\gh�(

)Â�ºÙéÆÇ²��


e89�ij²

4þÁ.��¥¦lïé�

æûP4È

Ê�ALIZEIII�����	 ºÙ�0���ÆÇ

� 1 1 � d ê D.I.

iDegradation Indexmé��

23hR

A45(MARCHII�����	
6¦78îh�øÓ�\

gh�ij²�õæ�
D1�y�y�éy�_Ê
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� 2-2 567

cd ÕÖ×Ê ¼½�� �	ÚÛ

9:SAMP�����	
øÓ�\gh�ºÙ�Æ

Çé;<

�sÈûV{&u²ûP×

z

=>eSIMPiSIMPlified Method for 

the Economic Evaluationm�����

	

Í&uÊÙSIMP �.

¦?ÚHPMSiThe Highway Project 

Management Systemm�����	
	s.íP�

@A�,BCPMMSiPavement

Maintenance Management Systemm�

����	

PDRiPavement

Distress-Based Ratingm
¹

$uMaintaining and Managing the 

Metropolitan Expressway ²���

��	

õnö�o��²O÷��

�lï±5J©¾
�y�

²`��	

deD�����	
PCI�\gh�îh�i

j²
¹

¹�ø©��îïÜv¾û

�|_7�ø©

)�AESOGERiZ`�FGI


�²��89��	m

;æ&uûV¾¨0û¸²

y�×Ø

��H5iThe World Bankm 
�ûPy�×Ø²H`R

:I=��ÕÖ�	
IRI�ºÙ�ÆÇ�»�R

�J��KØR�J�

ÑGISÙ-�LÛ�îdf

ÕÖ²

2.2 �19:��;<=>23�19:��;<=>23�19:��;<=>23�19:��;<=>23

��JþÇÍ²§¨df¹�ºU¾ÚÇÍ7Ã²-��³PÜR�e

f�\gh�ijÙO÷khi��Âm;|¸MÏ$�BV¸²DR­��

�N�î¾�Ôºê�����	Içè²��§¨êëð�ÐÉO­¾Ñ,

�����²Ï$�	uHrÑR�efé\ghÜv¬�Kõþ¾ÀÐÑ,

­�����Ð�Udf²��Ï 
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2.2.1 ������������������������

7J��R�efdfUMÅk�º¾�sÈ×Øð�¹-�¾¿�³´

FÜ|ë��R��Uef²úØ���`hÙ+h;±5ÕÖ¾sÈ���

R�efdf¾ÑQR���
e²��`hÏ

îÎ�p¶����IÇÍ²R�efdfÜ��lïdfiPCImÜ±�

gò_P�iU.S. Army Corps of EngineersmI��¾¸8Q�ÌÍ	����

�v�*¢Ï�sÈ×ØÜ|ë-�Ã��efUMiøùÙÒùÆÇ��l

ÆÇ�ºÙ�RÆ�;<�0Sé��Ò����l���7T�º�Ù�U

PV��^ÙWX�jYÆÇ�;<é|	n�ÙZ![V�\]Ù^@[�

�s13-m���`h;=é1î+hÙÉO¾sÈ�õÌ_��ê¾xÑ�

P100P`��{_��ê¾IÈê²éÜ���²PCI²Ï

PCI²ÉO�0¡100¾PCI²an¾QR��R�
elïaò�¾��3

1CPµPCI²aó¾QR��31-Â¾�±5¼½��ÏbÊ.�¾±��

cd#´²*ÀÁeÑPCI²72Ü¼½�ñ[14]¾ZR�PCI²ó	72²��¾�

¹�å±5¼½��ÏPCI¹»²sÈ�`¾�¥¦/
�²B�����y½

Ù���Éªf[15]Ï,R2-3��PCI²Ù��lï;=²õ³[16]Ï

� 2-3 ��?@=>AB��?@CDEF�

PCI² ;=iRatingm .�iChartm

85~100 ûPiExcellentm

70~85 gÃiVery goodm

55~70 ÃiGoodm

40~55 Ä�iFairm

25~40 �iPoorm

10~25 g�iVery poorm

0~10 -��iFailedm

Bw²PCIdfºÑ|_×Ø±5¾¿ÀJþò`Åk7H�7f�yzh
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ØÕPfg¾ÀÐ�,.Ñ Ô
Jþ¹�±5��efø©¸&i·²j

kÏ·$¾l�	 Ô
��efJþIKm²efúØê�C|_efø©

 ¾ÉÊÔ¿ÇÍBw²��R�efdf¾ÀÐ¾i³��)� Ô
��

efJþ²dfÏÑ,Ü	pÆÇdfiUCImÙEÍÆÇdfiCIm²ab�

1. 	pÆÇdfi	pÆÇdfi	pÆÇdfi	pÆÇdfiUnified Crack Index , UCIm�m�m�m�

	pÆÇdf�Ü 	Pavement Management ImplementationiASTM STP 
1121mÏUCI²ÉOÜ0~100¾UCI²an¾QR��lïÂÃ¾�²¾UCI²a

ó¾QR��
ea��ÏP��2Ù����ÍÖànÜ��i���¸V

�|ëÇÍ���±5øùm¾��¹ÆÇé0S²��`Þü¾�*²��

êÞÑ��I¹��ê¾IÈ²°PÄ2Ü��ÍÖ²UCI²¾���I¹ÍÖ

²UCI²e{ü\,2�È��²UCI²Ï.2.2ÜPicCrack�2sÈUCI²ò

`¾.o)úpÛ��2ÜKm1ef��¾$sÈ1²UCI²Ü98.37Ï

� 2.2 �������!"#�

2. EÍÆÇdfiEÍÆÇdfiEÍÆÇdfiEÍÆÇdfiUniversal Crack Indicator , CIm�m�m�m�[17]

��H5iWorld BankmI��²EÍÆÇdfCIÜÆÇ8hiÑ{��

��)¾ÆÇIq²��°PÄR�¾m2/m2m�ÆÇ+hiÑÆÇ�hÞÑ

ÆÇIq²��R�¾m/m2mÙÆÇrhimmm²��Ï.2.3��âCI²�

u.ã³´¾õ	.)²øù�ÒùÙstÆÇ²CIsÈ/,�

øùÆÇCIL=100[ ×ilL/am×wL]=100lLwL/A                     (Ø2-1)
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/.2.3(a)¾�)aÜøùÆÇIq²��¾AÜ��²{��¾lLÜøùÆ

Ç²�h¾wLýÜøùÆÇ²rhÏ|ëBwæË¾�øùÆÇIu��aÞÑ

��{��A2ÜÆÇ8hi mµøùÆÇ�hlLÞÑÆÇIq²��aR��

ÆÇ+hilL /am¾ûü�ÆÇ8h�ÆÇ+hÙÆÇrhÅ�¾2ÜøùÆÇ

²CI²Ï

stÆÇCIA=100[ vilA /cmvwA]= 100 lA wA/A                (Ø2-2)

/.2.3(b)¾cÜstÆÇIq²��¾AÜ��²{��¾lAÜøùstÆ

Ç²�h¾wAýÜstÆÇ²rhÏ|ëBwæË¾�stÆÇIu��cÞÑ

��{��A2ÜÆÇ8hi mµstÆÇ�hlAÞÑÆÇIq²��cR��

ÆÇ+hilA /cm¾ûü�ÆÇ8h�ÆÇ+hÙÆÇrhÅ�¾2ÜstÆÇ

²CI²Ï

ÒùÆÇCIT=100[ vilT/bmvwT]=100lTwT/ A                  (Ø2-3)

�wÃ¾/.2.3 (b)¾bÜÒùÆÇIq²��¾AÜ��²{��¾lTÜÒ

ùÆÇ²�h¾wTýÜÒùÆÇ²rhÏ|ëBwæË¾�ÒùÆÇIu��b

ÞÑ��{��A2ÜÆÇ8hi mµÒùÆÇ�hlTÞÑÆÇIq²��bR
��ÆÇ+hilT /bm¾ûü�ÆÇ8h�ÆÇ+hÙÆÇrhÅ�¾2ÜÒù

ÆÇ²CI²Ï

ûü¾����²øù�stÙÒùÆÇ²CI²e{¾2Ü���²CI²�

CI=100[lL wL +lA wA +lT wT ]/A                             (Ø2-4)

� 2.3  CI$%�&'(
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2.2.2 )*+��)*+��)*+��)*+��

�ëASTM E867-92b���\ghæËÜl��R�xVyz\�²{�

�¾�¹ÍÒº|Ôálï�5ç31�Ôá��æ�é���Y²Ú}~hm
[18]Ï�	��R�²���_¾�õ	º|���|}ñ&�Ô²�Ôeoh

é�Íf¾�%-���-�6Ù-()²5ççl[19]¾�Ð�t\ghÙæ

ç5ç²()`hßßÅ¢ÏÜy{��INQ²()Â¾\gh ·$·&

Ü��¼½²fgÏ

\ghdf��� ¾¡T²df/�eíhdfiIRIm���df

iMaysmeter Index , MIm�øÕ�dfiProfiler Index , PIm�ASTM5çdê

iRide Number , RNm�,×�ÔeohdfiRoot Mean Square Vertical 
Acceleration , RMSVAm;¾ ¹»��ò`ÙsÈ×Ø�¥¦/
�	+�92
,6-�&²l��\ghJþÙø©mª«[20]Ï7J�e�û8QÇÍ²\g

hdfÜ�eíhdfIRIéøÕ�dfPI¾ÀÐÑ,Åôõ�eíhdfÙø

Õ�df±5ab�

1. �eíhdfi�eíhdfi�eíhdfi�eíhdfiInternational Roughness Index , IRIm�m�m�m�

�	����1²\ghJþ¹�²dfF-Å�¾�H� õ	-��

�²Õ��ç¾ïu-	¾Üâ��Ø\g¹Jþ¹�O¾	p¾��H5

iWorld Bankm	1982,±5¸�²��\ghÿµ¾��1�eíhdf¾

�òP�¾7�1�eíhdf��l�H��B��æÂÃmitime-stablem�

l�Ï�)�ÖïÃm(transportable)�l���QRÂÃm(relevant)Ùl¹¨

Ãm(valid)|-gý[21]¾ÀÐ8Q�ÌÍ	��ÕÖÙµçÏ

�eíhdf�Ñ����Ho80O�²|Pºi�÷ñ/.2.4m[16]¾9

Íº|	5çH²º2GÔ�Ùeoh¾P��Ôá�Ì���	²���ù

yÖ¾Ñ������²�
ìí¾IRI²an¾QR��a-\g¾¡TÇÍ

xyÜm/km¾$p¶JþO¾Ü0m/km¡20m/kmÏ�IRI²n	8m/km¾QRº

|�Ñóo5ç¾�ýº|�Ô�ò¸¾%Çæç|}ç"-()[22]Ï

2. øÕ�dfiøÕ�dfiøÕ�dfiøÕ�dfiProfiler Index , PIm�m�m�m�

øÕ�df�ÑÕ�Ø\g¹�þ��ôõö÷¾Jþ���²�èºõ

ö÷\,²\gh¾��þxyÜin./mi.ÏøÕ�df¶NQIRIyz²�¡W

��KÓE�¾¿PI²�ÀsÈH²\g¹�úá�)ú¯
�rh�sÈ�

��hÙÄÊ~¸V;ÀÆÍÒ¾Þ��Bw�À�æ¾�ýPIdf�åE�

����¾$Jþ¹�Ñ±�e´IH�²e´\g¹û�QRÂÏ7J¸�
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�1dú¹�Ù Ô
PIP�`Ø¾-Å� |ÜKÓ��¾JþÙsÈ¨Å

��Ñ¸�NÀ[22]Ï

kkkktttt

������������������������
����Unsprung Mass mUnsprung Mass mUnsprung Mass mUnsprung Mass muuuu

��������������������
����SprungMass mSprungMass mSprungMass mSprungMass mssss

ZZZZ

XXXX

kkkkssss
CsCsCsCs

�;� �;� �;� �;� 
LLLLB=250mmB=250mmB=250mmB=250mm

����§¨©  §¨©  §¨©  §¨©  
V=80km/hV=80km/hV=80km/hV=80km/h

®¯��

(vertical spring)

°���

4axle mass=

±²��

(suspension spring)

³´

(damper)

°µ��(body mass)

� 2.4 ,-./0

�e�¹�º��/��7JÇÍøÕ�df�Ü\ghJþfg¾��è

)	±e��¾p¶$éºÍ	d
��²\ghYgJþ¾¿�,.¹��

4Í�eíhdf²jkÏR2-4Ü7Ji2009,m±��´	���_HI4

Í²\ghJµdf¾�R)��N�î7J±�¹n#30�´no¸ÇÍIRI
�Ü��\ghµçdf¾�v¬ÝÀÞJþ�M���Ùêëg�Â¸�N

ÀÔ¾�ÀIRIdf�¹QRÍ�|�Ëçl²äåÏHrxy	òiê,){

#¶ã±��´\ghµçdf²��¾�î�4ÍIRI²ÄÊ��o'e)¾

·Àdf²ïu��p�2&¾O�_`²µçfg����¬��
×��

��_5&¨Ï
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� 2-4 G-4�HIJK=>

´c IRI PI ê�

,B9�´�,Böe´�,�Û´�e´��

 �#´�ø9ù´�¡Z��´�4æ*´�

ôõö´�+::Ä´�­BBöe´�­*#

´�Aí .�´�A#¦m´�¢£Bæ�

´�¢¤¥´�¦m´

§ 17

�¨�´�©À´���(´�ª´�+:|´�

+d�´�«¬:´�d­:®´�¯°¯´�

±´�²í .�´�å´��³Ú´�y´c

µ´�:y´cµ´�?ö¶·´

§ 16

¦ Bº´�¶¸¹£´�åBº´�»¼µ´�

½?¾�4#*´��	ö�¿´��cd#´�

³¸�´�«À´�²#¦m´�Á�:´�*

ÀÁ´�Â¯�´

§ § 14

2.2.3 1�23��1�23��1�23��1�23��

¶·ijåf²Jþ��­Ã¸ºê��¼½��xy$é,ÄÁ�Ä¦

ë¾¿��ËÜ����Ã¢²�¬Jþ-7²p¾HÈ°¬D	uHr)Ä

w/,Ï

��ijåf�dºõÅ�Ôi-ïÔmj5	��H¾��INQ²�

�ÆfÏijÞÜ��R�ÚÂÔ¾ðÜ¡Ç��ÈÉH5º��²�¬ÀÆÏ

v¬����ij²(Skid Number)²�þ¾âã��Ê�åNQ �âãf¾

!Ëº|	��R�1îYÌHË&Íjj5º�\ÎÏ;îþÏijdfÀ

ÇÍ²¹�-�$�¾p¶û¡TÃÜâã�êμéijêSkid Number (SN)µ
�²�¹�¬�ûó�ñ¾¿����v�*¢²�æ$�Ï

2.2.4 1�456+��1�456+��1�456+��1�456+��

/�ijåf²Jþ-.éÂ¾��O÷kh²Jþ�À�ÐÑ¸ú�M

×��&¾$ÏÑÅ8Ü4�¾·��¬Â�-µ	��R�efé\gh²

Jþ¾��²O÷�®¯ÒÍü�Ú�ÇÍH��DE�ÙÅ¢noÀÆ²Í

Ò¾�ó�O÷kh¾ �ÜÈtÇÍ)��²O÷lïÙeÓ`h¾¡�ñ

òÔ�;
fÂJþ±5¾-Åõ��ñ&Õæ`h²ÖÓ¾�×7H�Ù|�
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Øfµ�,.�	�
fÂJþNDT��²&§¾ÐÊ¸&Ü�­Ô_`�¡

Í²Jþ×Ê¾ÅC	�	²
fÂJþ¾�E�Ü-�ef��O÷�'w

þÿwuê��Cn�oh�¾õDE²ÙÚðCóÏ

���æ�,²�Ô�í�2d²Üîh¾$�efÂÿµýv¬9Í�

�²îh².�Ì��ù2j�!�²O÷khìí¾À��¹y{���ù

é�þÛo²E�¾Ü&7Jø©²v�Ï�¸t���!ïhÑéæ�;¥

êìï,¾9Í��îh¹IþÈ²��îh¾ñò�È`Ø²sÈ<=¾2

�·È���!²ÝÂ�êj���f�ê²Ï

2.3 �19:��;<LMNO�19:��;<LMNO�19:��;<LMNO�19:��;<LMNO

��lïJþÙP�������	)Þ�âÅk�¬Ã¥ÛÏ��R�

ef�\giímh�ij²ÙO÷kh;8a¾NQ_`�ÕÖ��¥¦§

¨²dfÏ�	��lï89ø©�4Í|_ßß°	¹�²×Ø±5ø©¾

·$Ñ|_×ØJþ��lïÊÅk7H�23�×7|f�-��&u�ò

	vØ��îÂóÃ¾ÉÊ� O�*¢²������I�ÏÀÐÑ Ô


ø©��±5��lïJþÜ�,��²��Ï$GÍ Ô
Jþ���¹�

þoh��¸û|f��óDEåà���×Ré89�îÂn;E�Ï��

��²��*¢���Hr*¢éOá12F%f	��lïJþ¹�²®�

ÙÌÍÏÑ,�ôõ�Ô�����	).þÇÍ²§¨Jþ�M±5ab¾

��wÑ��R�efø©Ñé\ghø©Üv¬�KõþÏ

2.3.1 1�����789)*+:;<=9>?1�����789)*+:;<=9>?1�����789)*+:;<=9>?1�����789)*+:;<=9>?

�	��efJþ,ÇÍ|f±5î�¦â��U¾ÚüxÑã­��­

�±5��láÕPÏÑ��lïdfPCIÜÊ¾��	×Ê³ôõ�-efM

ú�p©.¾x�IÈê²sÈefÄÊ¾�×Ê×H7f¾�ðlº-ÀÆ

ÍÒ$�%Cn��¾Ê/Ç½�³��qÄä�jø©|}õefMúÙ�

�`h²§å`hÙvØKÓ;Ï�H¾�	×ÊIÈÝ¯©U89�-	É

EÙÄõ¾õ	����§¨�Ø²ÌÍCÜ¹�ÏÀÐ¾�,.�����

ÙêyÌÍ;¦�°±��R�efJþ�`)¾Ñs±Ý¹ø©×Ø²y�Ï

4Íd¦�Ñs±��R�efJþ²×Øv¬��PÜ�¸M¾ZpM

ÜÇÍ|f7�±5ø©¾¿ÇÍ¹�i/PDAm�ÜÇT©U¹�¾� ã

­��H²��qÄµ	±5ã­��Hý9Í��²­�äå�IÈ©Uï

uÜõÌ²dfê²¾��ÇÍ89�äå�ëÂî·©UÙ��efdfê
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²±5ÎE¾ü#ð��Ü��§¨�Ø²ÍÏÐM×Êv¬7ÃÜß�ø©

�±5©UÙsÈ¾� FPü­���¾�� qÄä�ìíÏ

Z`MÜ Ô
Jþ¼u×Ø¾�ß�êyÌÍ��²��¾9ÍJþº

±5��ÍÖ89ÌÍçè¾�Ô¿�q1²êyæzÑ���2±5��e

fMúÙ��`h;²Õ;Ï�	ÐM¹�4� Ô
Jþ¾ÀÐJþohC

�	×ØjZpU×Ø�o¾ð�¸� ó|f��¾ç7J�	êyÌÍÙ

õÌ���2²��`h¾	�2�KÓ²��ef-7È�P¹�¾ÉÊK

ÓI¹7�¼m-7¾HÌÍHÌ�ËâãÐ-��¾�¦�ÌÍ7Ãü×�

Ñ4ÍÏ�,.Üs±uMú¹�²êyÌÍÙÍÖ¼uåf¾¹�H��%

f	��ÍÖ×'²è2Ù�M²s±¾�ås±éÌÍÖ²�êhÙã�

hµ�HðôõÍÖ Ô¼u�2±5st¾ÑNÀ�¼u��efUMÙ¼

uÅÏ

��efJþ¹²�uÂå>¤ÌÍ�	�ëV�þ�	�æy�	

iGPS/GISmÑé Ô¼u�	;ÏÑ,Pmôõî¹��efJþ¹�²P-

Âå±5abÏ

1. ÌÍ�	�ÌÍ�	�ÌÍ�	�ÌÍ�	�

��ÌÍ�	)ÌÍ*²Múv¬�PÜ�rØÌÍ*��ÐÑÌÍ*�

3DÐÑÎÏ�	;¾�)�ÐÑÌÍ*pÂÅ×'p��Ö�r²ÍÖ¾)�

×'ÖÔ)²ÍÖÏ��ÌÍ�	)ÌÍ*²Eì';	íÃã�h���o

h��¯
²rh��×'ÍÖ²ûnºoéÝ�wu)²�Ö�ê7;ÏI

ÇÍ Ô
¼u�	±5��efúØ¼uH¾×'²ÍÖ)ÛÜÊ�,î�

ÍÒ"¼uO¾²ï�h¾ÀÐ¾Ê��¹ÂÃ²³��	ðÜ��ÌÍ�	

²¦��ëÏ

î¹��efJþ¹�²ÍÖ×'ÉOºÜ3.2O~¡5O~r-;¾Ñ�

JþÍÖ Ñð
ù�º�²��Ï¸FP��efJþ¹�²ÍÖã�åf

,�#1mm¾�HFPº|ð�¹ñ�¾/ÎÏ³�jòÛñ;]�¾Ñ� 

 ·ÛÜ-,î�% Ô
¼u�	Ë&ef�K²ìíÏJþoh×�¾î

¹��efJþ¹�F�	70O�/VH²oh±5Jþ¾ûnoh�¡�#

100O�/VH¾-Å- ÑÍÒ�¡º�¾ð�#"�oJþ²7ÃÏ

2. ëV�þ�	ÙëV�þ�	ÙëV�þ�	ÙëV�þ�	ÙGPS/GISæy�	�æy�	�æy�	�æy�	�

p¶$é¾��efJþ¹�F�M¹ëV�þ�	¾ÍÑ�þ5ç�`

j��ëV¾�Ü��ÍÖ×'²�ë¾î¹��efJþ¹��þïhûP

�#0.02%ÏFP��efJþ¹�ð�¹GPS/GIS�	¾�'eæy²äå¾
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$GIS�	ý�ßó&�h�.ÇÍ¾¹9	ü#����ÌÍÏ

3.  Ô¼u�	� Ô¼u�	� Ô¼u�	� Ô¼u�	�

l�	I×'²��ÍÖÜ`yt�¾n`Mú²ef¼u-	¾ÀÐ 

Ô
¼u�2I¼u²ef-7-�|_ø©�t¾$��ôõH�²¼u�

	�¼u²ef-7ð¹I-�Ïî¹² Ô¼u�	Iå¼u²-7v¬>

¤�øùÆÇ�ÒùÆÇ��lÆÇÑéRÆ;ef¾$FP Ô¼u�	ð

�¼uö^ÙWX�0Sé\];ef-7Ï

Ñ,�ôõ�eBêU�±5��ÍÖJþ² Ô
Jþº±5abÏ

1. e�¸e�¸e�¸e�¸RoadwareOáºäå��JþºOáºäå��JþºOáºäå��JþºOáºäå��JþºARAN[23]

ARANÜ�­Ùh°±²ºäå��Jþº¾ 	+�88,�2�ûO�

piîDEFO�{pmÕÖ°±¾v¬Ñ\gh�ºÙé��8Ë��;�

-äåÜvµ7J�¹��M¸÷ËÇÍÏe�¸RoadwareOá������

�øêëçè¥¦×�ù¹35,Ã���µ¾�I&ËÃARANJþº�çè

��8aé��8Ë��¾���±5ÆÇ�ij²�ºÙ�\giímh�

��J�;þ�ÏÑ,ôõ�h�	äå±5ab�

� 2.5 ARAN@A.

(1) ÎÏcÂØ\g¹éJ��þ�	

ñòÎÏyÖçþ�Ùeoh�±5��Õ�n`Jþ¾'w�ëÜ

12.5mm¾��sÈq1IRI²Ñ�
��5ç()h¾��ASTM E950 Class 1
Õ�¹²¬�Ïð�ñòÐ�	±5��J�ph�þ¾Ñ�
���YÙi

jåf¾\,J�phþ�O¾��ISO13473-1Ï
(2) ��8Ë���	

��H]�º#��êyÌÍ*¾ÖÆÉO1380v1030¡1920v1080¾ñò

Jpeg�ØÎE�ÑëV×ØæËæc(.2.6)Ï

2

1

3

4

5

6
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� 2.6 ARAN��BCDEF�GHI�

(3) GPS �úæy�	

ÜÀÌB���)nû²ÍÒ¾u�	ù��mÅ¢h�	¾k¿ç�É

Êbü �ÃFGÑ�æ�y�¾jÊÙFGýi~þH¾�ëVçþ�øc

Â¥¦�	iS m a r tG e o m e t r i c sjP O S / L Vm��0Z[Ï�Ï

Bw²S m a r tG e o m e t r i c s�ºz��¹ù�$&¾�sÈ��y��

���Dhy�ÙDh°PÄµP O S / L Vù���¹�eoh��GPSÙDMI
êë¾Ç�åï�þæº|î¹y�é�áÏ

(4) ëVçþ�

Í	�`�þ¾ºõÝïÔp	�Ë&2000�äå¾ëV�þ��V	

0.02%Ï

(5) ÎÏÐÑÒÓ��þ�	

ÇÍ����ÃLaser scanning sensor�þ��ÒÓ��sÈºÙph(r
h�#|
)ÏÒÓ�êë��º#1280�¾'w�ÅÜ20Hz¾ºÙïh�#

1mm¾��Ç½±5�þ(.2.7)Ï

� 2.7 ARANJKLMNO�PAF�

(6) ��ef�þ�	

ÇÍ��xÛêyÅ*(Area Scan)��]	�Í�Ã��B¾�ð
ù�
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º�r(4.27
)Ï
���Å*��éÌ¾�ñò�2����(�hÜ1.6
)Ï
JþHñòÙÅ*��ÃòÛñNQ¢ �)kÃ³�¾n�hÃòÛ�M�

Ç��	���Ç24VHé�UÛ³@A,±5��éÌÏûüñòWiseCrax
�2±5��ef¼uéÅ¢ÌÍP�¾�� Ô¼uÆÇMú���`h�

ÉOÙy�¾ÆÇ¼uÅ�#1mm(.2.8)Ï

 

 
� 2.8 ARAN1���PAF�QWiseCraxRSI�

2. #$#$#$#$ARRBOáOáOáOáHawkeye ÔJþº ÔJþº ÔJþº ÔJþº[24]

ARRBOá���éGqHr×�¹�ò40,Ãëð¾�¹��8Ë�

�����þé89çè��2éè2Ã®���;º-åfÏ.2.9Ü�I®

�²Hawkeye 2000JþºÔØ.Ï��h�	äå��/,�

� 2.9 HawkeyeTU@A.

(1) êyÎÏÕ�Jþ�	

]�¹13zÎÏiûº�]�30zmé��eoh�¾�)�­�Jþ\

gh¾�m11zÎÏ�Jþ1ÒùÕ��sÈºÙph��þ÷1J���Ì

��¾/.2.10I�Ï�Õ�'w�ÅÜ25mmÑ,¾Jþoh�#110km/h¾
ï+h#±0.5mmÏ

1

2

3

4

5



 24

 

 
� 2.10 HawkeyeVWJKX�@AF�

(2) 8Ë��ÍÖ×'�	

ñònã�h��êyÌÍ*(ûº�]8�)�	�UJþoh,ÌÍ	

��8Ë��¾/.2.11Ï

� 2.11 HawkeyeBCDEHYZ[F�

(3) ��efJþ�	

9Ípj`�nã�hÃêyÅ*±5�#ØÃÍÖ×'¾�	�Uoh

,±5Jþ(.2.12)¾I
è²��efÍÖñò|_¼u×Øj 5®�²Í

Ö¼u�2±5ü#ÌÍ¾>?��ef�þi>?ø�ÒùÓ��\gh�

ºÙ�÷1J�Ù����m���f�¼uÙ�����	Ï
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� 2.12 Hawkeye1���@AF�

(4) GIPSI ���	

×'�`�¥¦oh�Dh��Ô�úÙY\�ú;���08aÏ 

(5) DGPS �	

�2HNQJþy�ÙÖÔohÏ 

3. ±�±�±�±�WaylinkOáOáOáOáDHDVJþºJþºJþºJþº[25]

±�WaylinkOáÊ��Hr��89çè��ÙP�²Oá¾�I&Ë²

DHDV(Digital Highway Data Vehicle)JþºNQâÑ,êUäå�2H�þ��

Ãef�P�89² Ô
��ÌÍ�	iAPSIm�ëV�þ�	���ef

PMÕÖ�2� Ô
efP�¹iADAm��ÚÌÍ�	iPRISm�ÎÏº

Ù�þ�	iLRMSm�ÍÑJþ\gh²ÎÏøÓ��þ�	iLRDm�æy

æù�	iPSAmé�ÔáÑîO¾²º�2noO�8a�	iMHISmÏ.

2.13ÜDHDVJþº²ÔØ.ÏÑ,ôõ���v¬h�	±5äåab�

� 2.13 DHDV@A.\]�

1

2

3
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(1) ÎÏ\g¹

��]�	ºJÉ3�Bn�ÅÃÎÏyÖçþ�±5��øùÙÒùÕ

��þ(/.2.14)¾����øùÕ�êë
è�sÈIRI�RNéMacrotexture¾
ÒùÕ�êë(�ð
rhÜ|
)ý�sÈºÙrhÙ�h(Jþoh�#

100kph)Ï

 
 

� 2.14 DHDVJK)*^

(2) ��8Ë��ÌÍ�	

>¤ê��Û�Ð�ÌÍ*¾ã�hÜ1300×1024Ï

 
� 2.15 DHDV��BCDEGHF�

(3) Automated Pavement Surface Imaging Model 4096 

ß¹INO LRIS line scan cameraôõ��ÍÖ±5×'(��Ç½Jþ)¾ø

ùã�h�#4096pixels¾ÆÇ¼u(øÒùÆÇ��léstÆÇ)�#1mm(J
þoh�#100kph)µIß¹Automated Distress Analyzerôõ��ef±5¼u

Ùæy¾��9ÍUniversal Cracking Index(CI)�
²Ï
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� 2.16 DHDV1���@AF�

4. ±�±�±�±�Mandli communicationsOá²Oá²Oá²Oá²MandliJþºJþºJþºJþº[26]

Mandli communicationsOá�¹����8aJþ¹�²�sÙH�å

fÏ 1983,^Mandli communicationsOá2�&â�ùÃÌÍ�æy�	Ï�

IH�²MandliJþº�¹,D²äå���ÌÍ�	iPISm��R\g¹

iRSPm�GPSæy�	�ÎÏºÙ�þ�	iLRMSméëV�þ�	iDMImÏ
.2.17ÜMandliJþº²ÔØ.¾�v¬h�	äå/,�

� 2.17 Mandli@A.

(1) ��ÍÖ×'�	

ÙJwDHDVJþºÅ�¾ß¹INO LRIS line scan camera¾ÑÉÇ¿�×

Ø
è�#�ùÃ��ÍÖ¾ß��ÚÌÍ8ajÇÍ� 5æË����²

��ÍÖ±5àP¾/.2.18ÏÆÇ¼uÅ�#1mm¾ã�hÜ4096pixels¾�

ð
|
º�¾ûnJþohÜ62mphÏ

1

2

3
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� 2.18 Mandli1�HYZ[F�_`ab�

(2) ÎÏºÙ�þ�	

ÇÍINO Laser Rut Measurement System¾ñòù�ØÃ3DÎÏJþ��¾

ï�Jþ1ºÙy�éláÏ'w�Åûn�#30Hz¾rh�#5
¾øùã�

h1280points/profile¾ºÙphã�h0.05mm¾ºÙphï�h0.1mm(.2.19)Ï

� 2.19 MandliJK.cPAF�_`ab�

(3) ��\g¹

Ñ²#¦¨Õ�¹Ý�±5�#ÂÃ��øùÕ�êë
è¾�ÌÍ	IRI
²sÈ���ÙJ�Jþ(/.2.20)Ïß¹�zÎÏyÖçþ�¾ã�h#

0.05mmÏ

� 2.20 Mandli1�)*+@Aab�

5. ././././GREENWOODOá²Oá²Oá²Oá²ProfilographJþºJþºJþºJþº[27]

./GREENWOODOá 1992,&�ü¾2jÄ¸�|f®���§¨J

þ�MÏ�ProfilographÝú*��17zÎÏyÖçþ�Ùeoh�Iz&¾Ü
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�¸�Jþ¥¦ÉO¾�Oá	2006,�AE&�wOãÑNQµ$����

§¨�þ�MÙJþ¥¦Ï.2.21Ü�ûd2²ProfilographJþºÔØ.ÏÑ

,ðôõ�h�	äå±5���

� 2.21 Profilograph@A.

(1) Õ�Jþ¹

>¤eoh�(cÂ�	)�ÎÏçþ�(�ò40�)���¹�GPSÑéëV

çþ�(Ô¿�`s)Ï�êëq1-7>?øùÕ��ÒùÕ��IRI�RN�º

Ù�øùDhÙøÕ��Å¾��ñò­
Ã.ÖË&_�Ñ2Dj3DíØÑîJþ

êë¾ûnJþoh�#150kph¾��ASTM E950 Class 1²¬�(.2.22)Ï

  
� 2.22 ProfilographX�@Aab�

(2) �ÚÌÍ

ÌÍ*Ñ�øù�ö]¡	º­¾��|}��Søù¥hÏGPSêëé

��y����ÍÖq1¾�ß���Jþêë��(.2.23)Ï

1

2
3

4
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� 2.23 Profilograph�dGHab�

(3) ��ÍÖ×'�	

�Ð�ÌÍ*ö�	º|ü×¾Ñ�æ�ö� ×Ø!ËÌÍ*Ã!ÔÏ

ÝpÂ×'Ã.ÖÙJÂ.Ö�OÑ�#Ñî��lï¾��ÑH�jëV¥

ê"'Pnt�(.2.24)ÏÍÖ"'rhÜ4m¾ã�hÜ1j2mmÏ

� 2.24 Profilograph1�HYZ[F�

(4) ÛÜ�	

ÛÜ�	ÙÌÍ*��
�Ë&�#$%ÛkhÃxÛÛÑ�Þº|u&

j�'(Í(/.2.25)¾\�ÝzLEDñkhÇ��éÌÉO­²�h,îÑ9

ü#��ef¼uÙP���²±5Ï
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� 2.25 ProfilographefF�

6. ±�±�±�±�Phoenix ScientificOá²Oá²Oá²Oá²PPS2005Jþ�	Jþ�	Jþ�	Jþ�	[28]

±�Phoenix ScientificI®�²��õ�Ð�¹(Pavement Profile Scanner)
Ü7Jû�±²��§¨Jþ�M(.2.26)Ï�ñòÎÏJþÎ#�� noJ

þ²��¾�B²)ïº�2ÝX��Ð����ÂÏ�º�2ïo#10000rpm
éºoÜ80kph²ìï,¾�ÑÝ*Ð���1000Â¾ð2'w�ëÜ2.5cmÏ

��	Ù�	��efJþ�Mû¸-��	���ñòÍÖ×Ø±5ü#e

f¼uÙP�¾$Ê·'�Ð��²X�YÙZ�y²�+óf�eÑù�¾Ñ

ê²×Ø±5Õ�õ�²�
Ùefúáø;=²¼uÏ

 

 

� 2.26 PPS@A>?9gEab�

uHr1©	Hr��,'"@�¸�H��7À�°*-%¾�	+�

_�.,.-¡�`-�ù±�Phoenix ScientificOá4<Ð�±�Mp»¾�

	Á.Hr)õ	��efîþ²¼u¹5P²Hr&¾Ï

ÑBIab²��R�efJþº,Ü��JþOájÄ¸���8ÜI

®�²ºäå}�Jþ�M¾ÀÐ��&,I7-/ÏÑ./GREENWOODO

á²ProfilographJþºÜÊ¾��ú�M&�ÉOÀÜd�0460-¡660-%
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-;µ$±�Phoenix ScientificOá²PPS2005Jþ�	�&�n#600-%Ï¿

u1©ôõ�*Jþ�M±5à&H¾À�¹Ëe4<��¾ÀÐÏÑ·È�

�²ª&¾$ü��xy¹Ð4<��¾
F 5~þôõÑ'È��&�¾

¿Ñ7JJþ�MB·$é¾ÐMú¹�²&�¸ºa	500¡800-²�ÏI

p×�¾¹1	Bw�M&�Ô2°-¾��M�nh��ÂÙ��Â¾ð


F�­����xy	°±J¾Þ¦��&�Ô¾ðÌôõ��M²ÇÍ��

��y½Ù3A4u;-7±5��Â²ÕÖ¾Ñ6ñ&8�²�7Ù¹�²

5�Ï·|ë�­òi ê��v�*¢4<Jþ�M²�µØ²¾�åÑ6

¦4<²×Ø±5ãÔJþ¾Þ�D���JþxyÑCd�M±589çè

éP�Ô¾�É�Ø7¹�²y½é��;�7éÃ�¾�¨Å�åC 54

<¹��_5JþÜnÏ

2.3.2 hi>?hi>?hi>?hi>?

�e�¡Í²ijJþ¹�>¤ÞØßà(British Pendulum tester)�8ºØ

ijþæ¹é$uÔáâãþÿ¹;�UÏ

1. ÞØßàÞØßàÞØßàÞØßà

¹��þÝ�Ü9ÍßàNÀ¡�pnhÇ²�¹yåü9� ��,¾

kßà	ûó�HÔåû¸Ù��¿:ü¾âãf�õßà�ØäÇ{å 

ó¾�Ð���âã�ê²¸VKÓ��ijfÏÿµO¾9ÍÞØßà(British
Pendulum (Tester) Number, BPN)�Üq1¾BPN²a¸ýR����²ijÂ1

CP¾Ð¹�ÜËµãÙî�F)Í²ÿµ¹�¾¹�ÔØ/2.27I�Ï

� 2.27 j=kl

2. 8ºØijþæ¹8ºØijþæ¹8ºØijþæ¹8ºØijþæ¹

u¹�ÑVúº85#�æoh5ç	��B¾�;ºJ<�=YÇ��

ÈÉÑ��,¡H²5ºlï¾¹�]�>?1.å�#\�é Ô��O¾²�
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hþæ¹�¾2.DR�U�¾3.QY>�õ8ºþÿÇÍ² Ô\?Y@¾4.Y
ð5.Ï¼?�*;Ï

ÐMú¹�Þ8ºØÔ¾ð¹ÙVAºO��¾s¹BõØ(locked-wheel
mode)�jYØ(slip mode)é{CØ(yaw mode);��¾��¹�þÿÃq1O

¾²âãfj�D�1��ij²ÏBõØÑijê(Skid Number°dSN)R
�µjYØÑjÔê(Slip°dS)R�µ{CØÑèùâãf(Side friction factor)
R�Ï

3. $uÔáâãþÿ¹$uÔáâãþÿ¹$uÔáâãþÿ¹$uÔáâãþÿ¹(Dynamic Friction Tester, DFT) 

ÞÞØßàÔ¾�$uI®�²Ôáâãþÿ¹(/.2.28)¾ð�±5pF

²��ijÂ1JþÏ¹�ÿµÚÂÊ4¥ohQ4Ô�oh¾ÑïÔ×Øe

oïõ¾��ïõ�´��EFÑ��ºõÏþÿH��ïõV�eo¾kï

õeo¡4æohü¾�ïõ ¡Ù���!¿:¾�âãf�Í�ïõ��

o¡3¾ÐþÿIÈ�!ijêë¾���jYØij¹Iþÿ²�#Ôâã

�êÏ

� 2.28 UmnoAp^

¡	��O÷khýºñò�
fÂJþ)²��îh¹(Fall Weight 
Deflectometer, FWD)±5Jþ[29]¾���Ý�Ü�p�àGO¡pænh¾·

ü��p�	��²��H¾/.2.29¾Ë&ÃäåfÑ�ó��I�Ãíl�

1¡��¾x�¤¡_�çþ�J'ë��H-�ëV,²��îh²¾/.

2.30¾x���2�È�È��ÝÂ�ê(E²)����f�ê(K²)j���!

ïhÏ
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� 2.29 FWDqrstuab�

� 2.30 FWDvAwWxyz�

FWD�]f2000¡34000lb(8.9¡151.2kN)¾�FWD �CV(ê°"êK

L)¾��6ÀÜ �ò¸¾4]	��ÃfõÌf�ç²��@9Iñ&ÃÍ

ÒÏÐÔ¾Ü���[nojDE�ÀÆ²��¾$i³ÇÍ]fC¸²HWD¾

HWD²Ý�ÙFWDÅ�¾¿�]f�#50000lb(222.4kN)²B¾�ÚJþ²�

��ÍÏ
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$P&$P&$P&$P&    �.�����	23�.�����	23�.�����	23�.�����	23

�����	�Ñ�6±5��8Ë��²�¦¾�­ +�72,^2®

¯°±�����	²³´¾�`�º,.²��¾��u­ð¸%¸jp%¾

çÀÌ�-d@9�_ÊjP�×Ê²®�ÌÍ¾Ñé���	²�±¾$õ

�	ÌÍ_�Ù89�­�¹I5dÏÑ,��	ù�­�xyòiI±5²

Hr¾¿���ôõ�­¸ÇÍ�����	²ê�xyàá­�é�­cÍ

��§¨dfÙJþ�MÏ

3.1 �.�����	QR?@�.�����	QR?@�.�����	QR?@�.�����	QR?@

�­òi²�����	®�Ù
�¾v¬��v�*¢Pmôõ��M

²��Ù��
÷���	¾�v3�	�	ö÷²��Ù��
`Ø²®

�Ï�����	²ÌÍõþ¸%�PÜnoO��B����p¶O�Ù*

·��|M¾Ñ,��Pmù�/R3-1¡R3-4I�Ï

� 3-1 �.STUV�����	

cd ,h ãäxy _5xy �	ÚÂ

noO������	²

Hr
[1] [2] [30] 72-77

DEF��

noO�p

�¸��

_�Hr)�

1. �­Zp»�����	

2. Ñ;�'
�¼½gý

)NnoO���¼½�

��	��Ë¦GÍ
[31] 84-86

DEF��

noO�p

@�/


HrO

1. .í
��

����Jþ��ÙÕÖ

;����	²Hr
[1] 87-88

DEF

¦�Ó{ã

)*+�

��v�

1. 
�¹�4<gý

2. �	äå>¤89��¥¦§¨

ÕÖ�¼½��é×zH��6

D,h¼½4È;

3. ¥¦§¨ÕÖ>¤DE�é��

�ÂP��R�ef�íh�î

héij;
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� 3-2 �.WXYV�����	

cd ,h ãäxy _5xy �	ÚÂ

B�����¼½���

	
�²Hr
[32] 80-81 DEF

GqHrI
�¸�P�

1. .í
©ª�	

2. 
���efø©ªf

3. àá�ù��¼½îï

@AB���	¼½��

��²Hr
[33] 81-82 @ABno

¼_­
�¸�P�

1. Jþ¹�89ù�

2. ¦ë8Ë���ê

3. &WX�&uP�

��_`¼½���	
[2] 88-89 @ABno

_¦p

O�_`8a

��

1. Ñ��æy¾­�B���É�

`{3

B���¼½���Éª

fHrst
[15] 90-91 ­nF

/
�

&Ëf)���

¸�P�

1. ÑPCI�ÜÕÖdf

2. 
�y��`

3. ÕÖIRIÙPI)ÍÂ

B�����¼½�	²

78y½
[34] 91-93 ­nF

/
�

&Ëf)���

¸��)�i�

¸�P�m

1. �\gh�ÄÕÖdf

2. 
�y��ñ²

B���Q�¼½�h7

8y½
[35] 93-94 ­nF

/
�
&Ëf)�

{. H�B��������É

2. 
÷��¼½�
\�

3. 
�B���îïø©y½*�

4. �æ.8y½*�

R(xO���é��8

a�	
[36] 94 R(xno &Ëf)�

{. ��ST���	
�

2. ��¼½���	


�B���0T��Õ

Ä*�
[37] 93-94 ­nF

/
�

�¸��)�

i�¸�P�m

1. B���¼½�7ÇÍ&¨ø©

2. H�ÕÄ-7�­��fgÙs

È×Ø

3. ±521xBÕÄ�����5Â

B���\ghJþË]

st²Hr
[38] 94-95 ­nF

/
�

�¸��)�

i�¸�P�m

1. 	�w��xB��\ghø©

2. U��xB¼½½���

3. �µÒ��Ëtu��

B���¼½��§¨¦

Õ�h²
�
[39] 96-97 ­nF

/
�

�¸��)�

i�¸�P�m

1. ÑJ�&¾Ü�Ý¾JK��¦

Õ��_5×Ø�¦Õ-7­�

é¦Õ_5¬�

2. ¦��xB��íáÙ��²�

�¾���ú�ý�úÙ{Vé

VWú±5xBÄCP�

�������	
�s

t_`
[40] 97-98 ²jxno &Ëf)�

1. ��¼½���	

2. Nz/st/_`����

3. 
÷G2GDu\�

4. ���]���	

5. ��Ëréîïø©��

6. XÓì
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� 3-3 �.%ZUV�����	

cd ,h ãäxy _5xy �	ÚÂ

@���p¶O���¼

½���	
�²Hr
[41] 81-82

DEF

GqHrI
�¸�P�

1. 
�îhdf�ñ²
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�����	
�²Hr
[42] 86-88

DEF

O�{p

�¸�

)¸�D¸

1. P��-ef&ÀÙy�&¨

��¼½���	²
�
[2] 93-94

vwxno

DEp
)¸�P�

1. 
�¼½�ñ

2. ��)§
Web-GIS�	

O�§¨^þ��H�-O
������	ù�Ù


�st
[2]

94-95
DEF

GqHrI
)¸�P�

1. 
������	²äåö÷Ù

89��y­�

O�§¨^þ��H�-O
�¼½��§¨^þ�	

ù�st
[3]

94-95
DEFGq

HrI
)¸�P�

1. Ñ!=P�Ê
�O�¼½§¨

ÕÖ×Ê)�Õs-7²ÈPÚ

�

k
O���31ù�ú

st-��¼½31tu�

�²Hr
[43]

97
DEFGq

HrI

)ú¸�

��_`��

1. �tu��Ã³´�Ä����

�	)

� 3-4 �.[\�����	

cd ,h ãäxy _5xy �	ÚÂ


�)�*·Y�j�é÷

*Z2����	
[44] [45] 89-90

+Í[Ïp

)�[Ï�
�¸�P�

1. ÑPCIÜÕÖdf

2. 
÷���	KÓy�×Ø

*·����y��	
�

²Hr
[46] 90-91

DEF¦�

Ó{ã
)ú�P�
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�efÝÀ\Ó���	�

]7��Ø

2. ÌÍM^����_�P

3. �¹\Ó��efÝÀ�
Fy

���éÎE��y��U

Bw�-Hrst¸FPÜ��*¢Ü�=��v�*¢I�ÃH�¾¸

õ@����������	²÷

�ÂÃ�Ý¾ç	Ëe_5×�À�x

y²|f¹���¾�xyÌÍlï-pÏÞ���/O�v�F�I7Ô²H

rÔ¾	��ð`aº-Å¢Hr[47-51]¾Hr��ºÜ��
`Ø²®�¾�

ß������	ù2ö÷¾»��lïø©ÙÕÖ�y�_Ê²�A�¼½

��E�*��Ù��8a�	²Åbß��Ñé89����	²
�;Þ

Ô±5pÄHrÏ

ÐÔ¾�­�mHr��PÜl��lïø©m�lÕÖdf��m�l¼
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½y���E�*�m�l��§¨4þ�Øm;|�v¬×ù¾��Å¢�

��ù/R3-5I�Ï

	��lïø©×�¾�­v¬Hr×ùÜ��1)Í	¨���v¬e

fúØ²efø©×Ê¾��Ëe�z)¶ã��5ÂÏ	ÕÖdf��×�¾

�­�ÇÍ²ÕÖdf�º¾�º4Íefdfj}�Âdf¾�êUefj

��lïdfù�Üxpdfjdf2�Ï¼½y���²E�*�ùÜ�­

�����	²c�£3¾Þ�	��*�²ï±Ô¾�,����Ü��


²ÌÍ¾��UÕÖò`ïuÜ�è
Äw²����a�¾ÑQ_`�ÌÍ

�Ü¼½�����A²ÍÏ��§¨4þ�ØðÜ�����	)Åk¢£

²pn¾�4þ��Â�ÍÒ�����	)�-ÞÔ²�AO¾¾�,��

×ùÜÌÍ�-�¹-�æÂi*ÅÂm4þ×Ê¾Ê/M^�����]�

P�dÛ�	�P;¾��	89-�æÂn�ëð89yz�ø©89ê�

- ìï,·ÈCP²4þ¨¾Ï

� 3-5 �.]^��_`

Hrv3PM Hr¸e

ôõ�­�-¡T²��efíØ���`héefÉOÍÒ5º��Âø(

)ÂÃ`h�ù&p%ÂÃdf¾æcÜ��R�efdf(PSDI)¾����

�{fé!=P�Ê;æ�Uef-7�MúÙÉO²Ú�Ï
[52]

��Ô��efø©×Ê¾gÿ±5�­�z²efÝÀø©¾�N1y�


FÏ
[53]

ÌÍnhB���efø©O¾i\gh��êm����lïdfiPCIm
²ijØÏ

[54]

®���
��efJ��	¾�	)>¤è2Ù�2FP¾Ñk�ú��Ü

v¬è2¾Qî·ø©²Íµ�2ý>¤efsm�89qÄ�89��;ä

åÏ
[55]

��lïø©

���Ô°±² Ô
��efJþ¹PicCrack�	±5��ÍÖø©éP

�¾5Ù\g¹ù�
�fgJþ�`���Å¢B���¼½���ÉÏ
[56]

ÒÓ�­Ô�ÇÍ²�-}�Âdf¾�Ñ89P�ÄCv¬df²��Â¾

�HO�,1��ÙDw³´��PCI)§ Ô
`ØÏ
[56]

ÕÖdf��

ÌÍ�]ij��]GMDHé(�1M^����UdÃ�P×Ê	��îï

¥¦fdf�Ø²
÷¾ÑN1	¨�ÌÍìï,²)ÍdfÏ
[57]

Ñ��lïdfiPCImÜ��eflïÕÖ²�Ý¾��B���¼½��

;�*�Ï
[58]

¼½y���E

�*�

Ñ�eíhdfÜ��§¨df¾
�¼½��E�*�¾�Ñ¼½¨0û¸


Ü7f¾P���¼½û)H*¾
÷û)¼½��Ï
[59]
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Hrv3PM Hr¸e

�ûP
��ÊÄC-�E�*�õy�90²ÍÒ¾�Ñy���ûP
ö

÷®���`Ø¾ÑP�¼½��Ï
[60]
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Ø)�xÜ100 - UCI ¾ yÜ100 – APCI  

� 3.8 UCIQAPCI¨�
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°^²ÎÏþë²��Ï

õos ]�	�JõB¾�þº|J±ohÙ5¯ëVÏ

\�v*

�¿�����eoh��ÎÏþë¹���¹Ùõos¾Ü�

þ�	²)¤¾	��¹��Ò²ah¾ñò`ØGÈq1¡�

���¾����`ØsÈIRI²�5±ohÙëVÏ

k�ú��
��Jþ`Ø¾�¿ç\�v*q1²��89¾Ñê¥Ù.í

��	¦§BÏ
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� 3.9 )*+PA^F�¦5�

 
� 3.10 )*+vA©ª«5¬�

 

� 3.11 )*+^w\«¦5�

Ðp¹��þ89²��Â¾¸	H�>�PmÑ�þ�ø5¯Ø\g¹

²89Ü�g±5Äõ¾O¾��Ð¹�²89ÙBw¹�I�þÈ²O¾Å

kp%ÏIÔÐ¹�ð�	���hÁEº��¾Ñ-�oh±5ÿµÑâã

¹��æÂ¾���poh��ºÂÿµÑØâ��îÂ¾ÿµO¾-�oh

IÈ²IRI²jkÅkp%¾�{2\,²ð���p¯k��)¾89��Â

ÅkVÏu,h2-�ð�AASHTO PP49²`�ÑAuto Rod and Level²Jþf
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gÜ�j±5µ¨¾�æ���\ghµç¹�²�-¬�Ï

2. @�¸�H�²ò�úÎÏcÂØ\g¹@�¸�H�²ò�úÎÏcÂØ\g¹@�¸�H�²ò�úÎÏcÂØ\g¹@�¸�H�²ò�úÎÏcÂØ\g¹[65]

@�¸�	+�94,¸�&H�pò�úÎÏcÂØ\g¹¾�Ú�ÜÑ

�­�,.ÇÍ$�8Q²Q�º�ÜJþ²º|¾e]Jþ�Mü±5óo

\gh²Jþ_�ÏÙ�mcÂØ¹�ÄC¾Ð�M²ò�
�s��¸��

ó¹���é&u¾>)Í	ý�é�&²��B±5]_ü²\ghJþ�

�ÏÐ¹�²z&>¤eo�ÙÎÏëV�þ�;�©�¾¹��þohlQ

�º²ÍÒa	ÝVH2~10O��¾ÀÐu¹�Þù¹��ò�ª�×R�Ñ

é&uó«²Ú�Ô¾��Ñg��þ��Õ�89¾ohðC�±Ø\g¹

�þohÜ�¾�¬�Hù¹º-E�¾ÀÐÁ.Ì±578�8QÌÍ	d

_��\ghµç_�Ï¹�ÀÜ5çohCó¾H�Ô�CVÏ¹�­Fß

�Ñéù2Ôú/.3.12Ñé.3.13I�Ï

 

� 3.12 )*+PA^wª«5¬

 
� 3.13 ­P0®¯JK)*^
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3. @�¸�ÇÍ²��efJþ�M@�¸�ÇÍ²��efJþ�M@�¸�ÇÍ²��efJþ�M@�¸�ÇÍ²��efJþ�M

@�¸�	+�_��,­Í±�NNW�Æ¹�Oá² Ô
��ef

Jþ�	¾��ªØ���êyÅ*i�ÐÑÅ*méëVçþ�iDistance
Measuring Instrument, DMImz&Ï��Mö�	@�¸��P_`��DE_

`Jþº¾	�B×ó�ºöÑR�æö�êyÅ*ÏºöÜ�6òºøùÝ

Âñ&z]²ÎÚ¾�sÜ�æO÷2Ïºö�pÍ�×��Üv�i�h3.87
O~¾-¤Å*mùº®ü×ÌÍ¾ÙY\�¯¥À20hÏ��s�z� ö

�6º|	5çò`)ñ&�×ù!Ô¾Ñ%v�C!ÇéÌÍÖ�]jéÌ

�Ýu�ø©��ÏêyÅ*ëV��nh2.8O~¾ëVº®jÍ�h1.3O
~¾éÌ²ÍÖ¸VÜ4.1v2.9iO~mÏºöö��&./.3.14I�ÏêyÅ

*ý4ÍAVT Marlin F-145B2°�Å*¾û¸ã�hÜ1392v1040ÖÆ¾	û¸

tÆ,ûºÝ*�é10�ÍÖ¾ñòah¿#�¿çëVahé�qÍÖÏ�

ÑHoÝVH50O�±5éÌ¾�Ý�³oÍÖ�hÜ2.9O~²ÇÍlï¾Ý

*Å�éÌ5�2��º��ù��#ÍÖ©U,.ÏJþò`)�Ñp¶º�

oh±5êë
è¾xñòPicCrack�	±5ü±­��q1��UCI²Ï

� 3.14 °±²³1���@A>?

4. O�{p��JþºO�{p��JþºO�{p��JþºO�{p��Jþº

+�95,O�{p	���Jþº²5dst)¾ãä¹�_`¦��Æ

¹�Oá��Ý¹ �Ô±�²x�ÎÏÙÒù�²�ºÙJþ�	¾5dÜ

�zÎÏ]�²øù\ghÙÒùºÙJþ�	¾5d�&³o/.3.15I��



 54

`Øt�/.3.16I�¾�	ö÷ý/.3.17I�Ï���ÎÏþë¹Í	�þ

º|Ù��²n`�¾'w�ÅÜ1250Hz¾�	noJþH(100kph)²'w�

ëÈ��ASTM E950 class 1²�æÏ�)¹3��Ôù,Pm�þº)úé
�

õö÷­��Ù�þ�g�²n`�¾I2�Pm�ù
�Ôþ�þÑQ\gh

ÙºÙsÈ¾I	º|Jó)ú]�êyÌÍ*±5�ÚÌÍÏ

�3.15 ��´�µ¶·¸JK¹º)*+QNº.c@AF�

�3.16 ��´�µ¶·¸JK¹º)*+QNº.c@AF�
=I�

DMI
_Óé
êë 

`

íîï
(5ñ)

íîï
(óô)

íîï
(õö)

íîï
(÷ô)

íîï
(õö)

øùú>û

ü©Ç
(÷ö)

ü©Ç
(óö)

â1ý

`

USB

vþÿ§
�Æ�

°��� ÷�ô

�3.17 ��´�JK¹º)*+QNº.c@AF�¦5
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5. )ú¸�³´ú��Jþº)ú¸�³´ú��Jþº)ú¸�³´ú��Jþº)ú¸�³´ú��Jþº[66]

)ú¸�	+�93,®¯�ªH�³´ú��Jþº¾�z&>¤��\

ghJþ�	Ù��lïJþ�	Ï�\gh�þ�	�Mz&>?ÎÏþë

¹�?�Øeoh��DMIëV�þ�	ÙÅ¢ah×'�M(/.3.18)¾$�

Ý�ýÙp¶cÂØ\g¹Å�¾�ôõJþ��q1IRI²Ï

�3.18 »¼²³)*+PAF�>?½¾

¡	��lïJþ�	ý>¤�ÐÑ³Å*iline scan CCD cameram�Í

ÖÎE�	�ëV�þ¹�Ñéö�éÌlï²µö¾.3.19Ü��	²³´

.¾��	�95,sÂü�ôõ|UefiøùÆÇ�ÒùÆÇ�stlÆÇ�

;<mÑ Ô¼u×Ø·È`�²�±5PCI GÈÏ

�3.19 »¼²³1�78@AF�'(�
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$v&$v&$v&$v&    �������	wx�
�������	wx�
�������	wx�
�������	wx�


�	uHrst²�æÇÍ�Ü���=��v�*¢¾�)úÜDEF

I)²noO�p�O�{pé­nF/
�¾��×ýÜ�xBnoÏHu

Hr4'µ®��óá�éË�àá�U×Ø¾
èº×STé
F¾ÑÜ�

æu�	�
²¥¦Ï

4.1 �������	`��
yz{|��xB
}�������	`��
yz{|��xB
}�������	`��
yz{|��xB
}�������	`��
yz{|��xB
}

	uHr²_�­�)¾�æ¶�7J¸�æjÇÍ²��v�xy¾/

/
��nOp�O�{pÙFPxBnoôõ�������	ù��
­

�Ùö÷±5KPÏ�)Ù�ôõust²qr�7Ã��	�
ö÷�î5

�	ù��5ÂÙ_5÷�±5��¾x��Ù�xyôõÅ¢F3�R·Ê

ÙST¾�Fµ®ìí/.4.1I�¾¹¢�óá�¹»²�F�U�TCApÏ

  

 

� 4.1 ¿À1�DEF�ÁÂÃÄÅÆÇ

��F)�ã}²}�¬�Ù
F�P&�	äåæy�§¨JþîïÙ

êëÌÍìí¾é��§¨ÕÖ×Ø;�×�¾Ñ,����²�

1. �	äåæy�	äåæy�	äåæy�	äåæy

Ù�xy�}ust)I
�²����8aDu)�åù��=��Å

¢§¨Ù8a¾Nn��§¨�NQ�±�xBno��318a¾ÑR

,p,hôõ��!=±5¼½��E�Ï 

2. §¨JþîïÙêëÌÍìí§¨JþîïÙêëÌÍìí§¨JþîïÙêëÌÍìí§¨JþîïÙêëÌÍìí

nOpîÎ�ù¹ij¹é\g¹;�F��§¨Jþ�M¾¿�	ÄÁ
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¹�ù²3�ÙJµfg¾ÀÐÉÊ�Éêë��ÂðÉÊ�Ü��¼½

²¥¦Ï$O�{p7JýÊñòIù¹²cÂØ\g¹±5M�­ûx

�\ghÙºÙ²Jþ¾�)ºÙêë²��ÂÈ¹Ûõ¸¾ÀÐ7JÅ

Ñ��IRI²�p°x��ÑQO�{pÙ�M�_`­²¥¦¾¿�Á�

Ø���Ü��¼½�ëÏ

3. ��§¨ÕÖ×Ø��§¨ÕÖ×Ø��§¨ÕÖ×Ø��§¨ÕÖ×Ø

�xyõ	uHrIN1ÑIRIøAPCIù�¦�²§¨ÕÖ×Ø�ÉS

T¾¿
FÉÊijÙîh-7ÑÀÌü#®�ÏIÔ¾�	�xyõ	

��§¨ÕÖ¹�� ¦�éÄ�¾
FÌ����I)²��xy 5

Mæ²Ï_5��
F�|ë�xyéÍ�|-���±5ìo��Ñù

��	¾�).8Ñîäå5Ê-�jyÏ

Üå� Bw���¼½��xyõu�	²}�¬�Ù
F¾u�		

®�HÙ��¦�-�;=��²����¾>?���û��x��éB�

��;¾�gÿ��=O�²����
�p�¹EÍÂ²�����	�Í

\�¾�ÉÊ�xy� a¿�Ý¹�	j®�d�	�z²ÝÂÏÇÍõþ

æË>¤,D|��

1. Ñ89qÄ�©ª��	
P�O¾ÌÍÜv¬ÇÍäå²��¼½_

5*¢¾Ê/�x(B)±�BOI��x(B)éÔMBno�noO�

p_¦��O�{p�_¦�;µ

2. Ñ89©ªé�	
P�Üv¬ÇÍäå²��¼½��*¢¾Ê/�

x(B)éÔMBno�DEFO�{p�noO�p;µ

3. Ñ89	sP�éP
Üv¬ÇÍäå²)úv�*¢¾Ê/DEF�

5nOH¦�;µ

4. Ñ89©ªÜv¬ÇÍäå²p¶+�¾ÑÍ��Üv¾��¹+ÜÇÏ

Ip×�¾¶·�­Ô-�xy��ë8Ü�8Ë�zº��;ÀÆ²�

�$�æ-�²�����	¾¿��u³´Å�¾FÜ4Í�	×Êù��

��
��s�]_�¼½���lïÕÖ�Hr;ÞÔÏuHrv¬_�Ü


�p»ù�úÃ�������	¾�Ð�	²��Î!�ÇÍÂ�éäå

æyù�/,�

1. ��Î!æy��Î!æy��Î!æy��Î!æy

�����	����!=Ù7f
PÜ��!=inetwork levelmé

�z!=iproject levelm¾��!=²v¬ÞÔÜ±5��lïÕÖ¾Ñ
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Pß¹�8Üy{��²ù2��§¨µ�z!=²v¬ÞÔýÑxpÛ

���Üv2¾�K�¼½y����Ë]¼½y���ÏuHrv¬_

�Ü
�p»ù�úÃ�������	¾ÑÜ�­�O�/����¼½

xy±5����é+�©ª²�Í\�Ï$l�	�­7JÏÑ±5¸

���æ�Â²PCIJþ¾HÏÑ·È¹Ë²��efìï¾±$ÏÑ��

�
¼½×ØÙ_ÊÏÀÐu�		��Î!²æy�����!=��!=��!=��!=¾Ñ

±5��¥¦§¨ÕÖ��Ï

2. ÇÍÂæyÇÍÂæyÇÍÂæyÇÍÂæy�|Â
éËÍÂ|Â
éËÍÂ|Â
éËÍÂ|Â
éËÍÂ

�����	�AASHTO[67]æËÜ�lÇÍ-�_�Ù×Êõ��î

ï��	
ø©¾4þ��¥¦§¨²��¾�T;��õ��y½��

�1û��²;�¾Ç��	¹�,h¼½�7,¾NQûP¥¦§¨Ïm

ÀÐ¾�����	Üp�ÇT�O�/����¼½xy±5¼½��²

ÂÃ_�¾$u1©�}��uHr²±5¾Ëe
�p»|Â
|Â
|Â
|Â
���

ËÍÂËÍÂËÍÂËÍÂ²�����	¾ÑNQ ��À�°���¼½xyÇÍ¾°


�$¡_�¾�ÇÅ¢8Ü#û¸
Ï

3. äåæyäåæyäåæyäåæy���¥¦§¨89
è���¥¦§¨Õ��©ª�éP
��¥¦§¨89
è���¥¦§¨Õ��©ª�éP
��¥¦§¨89
è���¥¦§¨Õ��©ª�éP
��¥¦§¨89
è���¥¦§¨Õ��©ª�éP


|ëBw��¾�Ð�	²��äåæy���¥¦§¨89
è���¥¦§¨89
è���¥¦§¨89
è���¥¦§¨89
è�

��¥¦§¨Õ��©ª�éP
��¥¦§¨Õ��©ª�éP
��¥¦§¨Õ��©ª�éP
��¥¦§¨Õ��©ª�éP
µ��Üp���i��i��i��icontainermmmm¾��

��O�/��²��¥¦§¨Ù�u89¾Ñ����ÜO�/����¼

½xy±5����Ñé+�©ª\�²��Ï

Ñ,�P¸ôõBwäåæy)�-��±5�
��Ï

4.2 ��~�;<����B>��o�����~�;<����B>��o�����~�;<����B>��o�����~�;<����B>��o���

u�	®�²7Ã�	�Ü����xy89ÎEÙP�²_�¾ÑNn

;�²��Âé��xy²R9ÂÏÀÐÜ#Bw7Ã¾u�	�ôõ7J¸

ÇÍ����Å¢�	²xy
��)»h¾ÞQ���M�­²��Ô¾5

ôõ�î589�Ø
�ïæäå¾Ñ9�Jþêë²~ÄÏ$ôõÄÁÇÍ

�����	²xy¾ý�æfgêëqÄ�Øé�y¾ÑR	p��ÙÎEÏ

��y�æ/R4-1I�Ï
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�4-1 >�������N�

Mm Q� )§õ³

R_ID ��6h

R_NAME ��cd

CITY xBm

TOWN ±�m

P_TYPE ��Mú

R_CNT º�ê

S_PT Jþ^�

E_PT JþG�

�u89

Operator ��}

DIST ~h

Direction ×ù

Lane º�

IRI �e�hdf

PCI(APCI) ��lïdf

SKID ij²

Deflection îh²

GIS_X Xóf

¹»89

GIS_Y Yóf

4.3 ��~�;<R�tu�
��~�;<R�tu�
��~�;<R�tu�
��~�;<R�tu�


������§¨Jþêë~Äü¾ÜåÑ���o²×Ø���j��
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§¨êë��	.8B(Ñ100O~Ü�u��ÙGÈxy)¾ÑQÇÍ�j+�

©ª¾u�	�
ôõ\gh�R�efÙij;�-��§¨êë¾æË�

P=�ñÙf�×Ø¾/,R4-2I�ÏÑLÛ�m²7Ã¾p×�Ç	³?Â

Ã7�	s�=Iq²ÄÊ¾Ip×�ý	��B��NP¼ìïC��²�

�iLÛÜ¼Û�Ã½é¾mI�y�Ï�	ÐP�²7J�É�m¼½��

²äåjSË¾HHr)²
F²ÌÉ�¬ÑÇÍ�²lï$øùÏ

�4-2 ��;<>��D

��§¨Mú

f�×Ø

\gh(IRI)

xy�m/km

R�eflï

(PCI or APCI) 
ij(SN)

¿Û À3 Á85 Â55

ÃÛ 3-4 70-85 50-55

!Û 4-5 55-70 45-50 

½Û 5-6 40-55 40-45

¾Û Á6 À40 Ä40

4.4 ��~�;<���o��~�;<���o��~�;<���o��~�;<���o

�	7JºêxyÑIRIÙPCI(jAPCI);��§¨êë±5
è¾ÀÐ±

5¼½��JÌ��Ð;-7±5fg
Ô�Ñ9ü#��Ï�)�\gh×

�¾�ëHr1©�Jôõ���û��x�ÙB���²¸ÉOêë
è�

�ó����./.4.2¡.4.4Ï��.)�@S��,�·1�����Å�

J°P²¤�¡_���,Cü�n1�º¾��-PÊ0U;=���¸F

Pi\,À80%m��²IRI²,�CVÃ��1î¾$À¹°P²�¡��²

���IRI²��{n¾Ðîþ�P��ÅB.�PiPareto Principlem)IN1

²l80%Ã_�Å�ñ20%&²,IÔ20%Ã_���ñ80%Ã&²m·ÊÏð2

ºê_�²�7�Øféå�,Ñ�Æû�¬Ã êÜ��ÏuHr�ÐÊý

±5J�¾Ñ��80%¡90%Jþ��²��ñ�Ü¼½E�éfg
�ñ¾À

Ð�;=Mú²IRI¼½E��ñ²/,�

��ôõ��üÂ��¾IRIj�ñ,�²Ü2.0 m/kmµB�²Ü3.0 m/kmÏ

��ôõ��ýÂ��¾IRIj�ñ,�²Ü3.0 m/kmµB�²Ü4.0 m/kmÏ



 62

��ôõû�¾IRIj�ñ,�²Ü4.5 m/kmµB�²Ü5.5 m/kmÏ

��ôõB���Ùx±�¾IRIj�ñ,�²Ü5.0 m/kmµB�²Ü6.0
m/kmÏ

Bw�=��²�ñ²�?õ¾k��¥¦Yg�ÂNnü¾��Ëe²

��ø©PBx�æ�JKéøùÏ

 

� 4.2 È¡ÉÊ��@AVË

 

 
� 4.3 À�ÌÍ@AVË
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� 4.4 À�ÎÍ@AVË

p�M1�=��\gh¼½E�éfg
²�ñ²ü¾2�±5dff

g
¾�¦�ÝýÜ�kIRI²ó	�ñ²,�H¾R����îï)P¾ÇÉ

��Ä¼½µ$kIRI ²n	�ñ²B�H¾�����¸±ÄÈ�øùlá¾

ÌÙDÄ¼½��Ï¡	���a	óén�ñ²²��¾ýÑ�ÂÄÊsÈ

�Ú�¸V¾�²,a	0¡1²�Ï�sÈ×Ø/,�

��k IRIjÁ�ñB�²¾\ghÚêiRjmÉ1µ

��IRIjÄ�ñ,�²¾\ghÚêiRjmÉ0µ

��k�ñ,�²ÀIRIjÀ�ñB�²¾� IRIjQÄÚ�²OØ Rj= IRIj-�ñ,�²

¡	APCIÙPCIFPÀ-Ú��;=)Â-�$�¾ÀÐ�E��ñ-³

��(40�70)¾�dffg
×Ø/,�

��k APCIj j PCIjÄ40¾��R�efÚêiDjmÉ1µ

��k APCIj j PCIjÁ70¾��R�efÚêiDjmÉ0µ

��k 40ÀAPCIj j PCIjÀ70¾ýQÄÚ�²OØ Dj= 1 - [( APCIj j PCIj – 40 ) / 30 ] 

ÞBwIRIÙPCI(APCI)��Ä¼½��Ô¾Ü¦����²�¬`h¾ð

�DE��Ü��¦�²p¾�Ñ��Ù��ÄiVolume/Capacity¾V/Cm×Ø

ÑîÏ�)����C�¥ËGHIl2001,@���O���ªfm[68])��

�;=-�²����sÈOØ±5sÈ¾�	���;=²sÈOØ,-Å

�¾��¦�²¥êCº¾H-�ÐD1¾�	yzFP¥ê²ìï,¾ý�

9Í�ªf)���;=²
F��¾/,R4-3Ï
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�4-3 HYVCD
}/�

��;= º� 
F��

­èº� 2300 pcu/ph/pl
noO�

Ôèº� 2000 pcu/ph/pl
­èº� 2300 pcu/ph/pl
Z`º� 1700 pcu/ph/plnoO�±�z���

Zpº� 1700 pcu/ph/pl
­èº� 2300 pcu/ph/pl
Z`º� 2000 pcu/ph/pl

noO�1�z���

 

 Zpº� 1650 pcu/ph/pl
noO�Dº�� 2000 pcu/ph/pl

VúºÒêÌº� pcu/ph/pl pcu/ph/pl
Vúº 3º� pcu/ph/pl pcu/ph/plnoO�ç7�

¸úºº� pcu/ph/pl pcu/ph/pl
`º�v�­�Ôº� pcu/ph/pl pcu/ph/pl
�º�v�­º� pcu/ph/pl pcu/ph/plB�nö�o��

�º�v�Ôº� pcu/ph/pl pcu/ph/pl
B��,�� 2000 pcu/ph/pl

`º�v�­�Ôº� pcu/ph/pl pcu/ph/pl
�º�v�­º� pcu/ph/pl pcu/ph/plB�nö�o��

�º�v�Ôº� pcu/ph/pl pcu/ph/pl
�º� pcu/ph/pl pcu/ph/pl
3.5m *Íº� pcu/ph/pl pcu/ph/plºº�Î�O�

3.5mÏ�º� 2100 pcu/ph/pl
�º� 2900 pcu/ph/pl

ôº�Î�O�
3.75m *Íº� 2100 pcu/ph/pl

h�
DÐ�� ÉÚæ² ÉÚæ²

�h�
DÐ�� ÉÚæ² ÉÚæ²

Ñn ÉÚæ² ÉÚæ²

Oº ÉÚæ² ÉÚæ²

2.0m 7910 Vph
2.5m 8710 Vph
3.0m 9500 Vph
3.5m 10290 Vph
4.0m 11080 Vph
4.5m 11880 Vph

*º�Í���P�

5.0m 12670 Vph
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5.5m 13460 Vph
6.0m 14250 Vph
6.5m 15040 Vph

$u�		®�²>¾Ü¦�ÇÍ�²��ÂÙR9Â¾ÇHÑJþ��

²��;=Ü�m¾>æp³�Â²º���
F²(/,R4-4)Ñ°
qÄ¥

ê²��`h¾�)��×�¥¦l2001,@���O���ªfm²noO

�­èº�
F�����æÜ2300pcu/VH/º�µû�×�ý�w¥¦Bw

ªf²ºº�Î�O�
F���æÜ2100 pcu/VH/º�µ$B���²�ï

ýCBw��Ùû�Åõ���º¾�ë�ªfºº�Î�O�)�ulï,

Ï�\, �oÅÜ50kph²�º���Ü1800 pcu/VH/º�¾$�ë­nF/


�lB���_`�
é�s�É²Hrm[69]è���ÙÒ�(�h�
��)
²�u��Ü1200 pcu/VH/º�ÏÀÐHr1©
FÑÐ�U>±ìï²��

\,²1500 pcu/VH/º��ÜB���éx±�²³�Âº���
F²Ï

-PBw
F²{nj{ó¾ÇÍ�,���Ë²ìïé�µ 5�5ø

ù¾Ñ#"��-�ìï,CÜï�ÖÈ��²7ÃÏ

�4-4 HCDYV��n��Y/�
}A

��;= º���
F²

(pcu/VH/º�)

�� 2300

û� 2100

B���éx±� 1500

�¹â>�²����êëü¾5Ü�¬ÃÊ·ÈÅõÌ��²��8

9Ï��FÆ(V)�����M²DE��xyI_5²DE��ø©)·'Ï

�	ÐM89²ø©�xy�-p%¾H-	M18a'È�ÅÏÝýBÑ¡

 Ý,pÂ5dÜPÏu�����	ýôõI±5Å¢Óè²êë¾��	

ÇÍ��²�Ä¾ÀÐ�-�ÚmJ�ø©µ����v�*¢�Éø©*�¾

ýÐ-8aÉ��ê¾�	ð Ô-°Í�Üü#��P�²�ëÏ��ø©

êë,Ñ¸úº�VúºÙ*º��Mú²ê�Ñî¾ÀÐÇÍ�Å���ê

��Ä¾�	� 5Pm�B2.0�1.0Ù0.5¾�±5e{ü2�È����(x
yÜpcu)ÏIp×�¾�	ð� 5��;=��²�s���Bº�êR�

ÈC(xyðÜpcu)¾��ÅÞ2�ÈV/CÏ
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$�¼½��}�ÕÖ×�>¤Ñ,��Ô�

�Ôp ��ÂU��

��k���ij²Ä40 H¾º|5����H�¹��²�Óë¾H��

�[��Ô¿DÄE�¼½¦�)Ï

���ij²¸	 40(jîh²¸	�ñ²)j���xy�ÉJþP�Ð

�M§¨êëH¾ý#Ñ�m��§¨�Ø±5ÕÖÏ

�Ô` äåÂ���

��\ghÙ��R�efõÍ�|é¼½��|},¹��¬SË¾¿

���²Å¢ÂéÚ�ÄÊ¢�Ä�ñò¸�Jþêë¾éôõÍ�|Ù��

v�*¢_`|}²��·Ê±5STçè�P�é��Hrü¾×�·t�

�df�²�����²¢�ÏÀÐ[£3>��¬Â¾�¹Åk��Hr&

²¾
FåE�DÄü#Å¢Hr£3)±5�KÏ

¹1	Ð¾�\ghdfÙR�efdf¢�Á�²ìï,¾Ü-ñ&{

Õ²P�O¾¾u�		äåÂ��H��Ñ;Ú�¢���dffg
Úê

²±5e{¾¿ÈÉÊÝÂQÇÍ� 5�ë����tÙËeîï±5ø

ùµIp×�¾Ü¦����²�¬`h¾u�	¿��Jw��§¨êëf

g
e{O¾¾�B���²V/CÑ·È¼½��{Ú�²Ï¿Ü�6V/Cê²

nó&ÜÍÒ¼½��{Ú�²²v�ÀÆ¾±$ñ&��äåÂÀÆ²ýÖ

Ù¼½��_5fÃ²�K¾ôõ��äåÂdfÙ���¬Âdf��æ)

k²ÄÊÚ�¢��¹�i¬ÂÏ¿�w����¢�Á�²JN,¾�	Ç

Ñ;ÄÊ¢�­�²ÏÑ,Ü¼½��Ú�sÈOØ�

Pj=WF×WR*Rj+ WD*DjØ*WIiVj/Cjm

1. Pj�QR��j�P���)²��{Ú�

2. WF¾WI�PmQRõ��äåÂ(functional)dfÙ���¬Â(important)
dfI>�²O÷ÂÚ�¾�4�²�Ü0.5(7J�æÇÍ�� 55

s)¾¿�Å¹xp-7¾ý�Ú�� ÔøùÜ1.0Ï
3. Rj�Ü��j²\gh�JwÚ�fg
üIÈ²Úê²

4. Dj�Ü��j²R�eflï�JwÚ�fg
üIÈ²Úê²

5. WR¾WD�PmQRõ\ghéeflïI>�²O÷ÂÚ�¾$WRÙ

WD4�²�Ü0.5(7J�æÇÍ�� 55s)¾¿�Å¹xp§¨ê

ë¾ý�Ú�� ÔøùÜ1.0Ï
6. ±5PjsÈH�ÉiVj/Cjm¾ý�-74�²Ü1.0
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4.5 ��;<�M�o]^���
���;<�M�o]^���
���;<�M�o]^���
���;<�M�o]^���
�

ÜÀÌÁ.��§¨4þ�Ø
�²�¬¾u�	I'�¢h� ¡é�

ºDE�;89²�yÏÀ��þé��¾H
F�¢h89Ô¿'	

http://www.cwb.gov.tw/V6/index.htmÏ�'B×”	s89”)²”¼½	s” (/.

4.5)¾¿��'”Ý$¡�”é”��” (/.4.6)2�·È”Ý- ¡$ê”é”Ý-

 ¡{�”¾��sÈ”Ý-� ¡$ê”Ù” ¡$\, ¡�”;êëÏ

� 4.5 »¼ÏÐ�ÑÒ��B�

� 4.6 ÓÊÔÕPB�

¢h×�ý�'ÙÝ-¼þ89Ù¾�'ÈÝ���ÃÙ-\,¢Ù�Ù

ûn¢ÙÙÙûó¢Ù¾/.4.7I�Ï
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� 4.7 ÓÊÔÖ+B�

IDE�FPý'�¸Úº��~OºÙ�~Oº²ÄÊÙ�íºÀh¾

$¹1	Bw89³ñò�L�'È���Âêëü×�·È¾ÀÐÅ)Í	

��Ùû�;=¾jÚm�]Ôá�LÃ��Ï

4.6 >�LM���o��>�LM���o��>�LM���o��>�LM���o��[70]

|ëJwNé�����	)ÍÑÕÖ��²§¨df>¤¹R�ef�

\gh�ijÙO÷kh;|¸-¾�� �M-�²QRSË¾uHrI


�²�����	ð¸�Bw|-df�ÄÏ

R�efdfFP¾������xy|f- ²ìï,¾�ËÉÊ±5

æ�|_7�ø©¾$�e�jkI4Í Ô
efø©�M�¸� ó|f

��¾H
F�	ÇÍ��4Í Ô
Jþ�M±5²Ï¿�	Jþ�MÅõ

ÛÜ¾�­7Jù¹��M²xyÈ-º¾
FnoF�>����V��7

6¦4<×Ø±5ÿw²�Êµp×����7Ô�����	²_5¾Ip

×�ý�Ñ#"�'B·²7Ã¾±$�±�­�MúJþ��²���Nn

Å¢ôõjÄ²SÝÏ

¡	\ghFP¾�	ÎÏØcÂ\g¹�Ñp¶º5oh±5Jþ¾-

%ÍÒ�¡º�¾ÅC	 Ô
efø©�M¾�
�&�CÜRR����

�CÜy§¾�­¸¹�ºxyù¹��M¾ÀÐ
F�ÜÙ¬²æ�Jþ-

7µ|ë3.4¸­�Né¾@ABno7J�4ÍãÔ×Ø±5æ���²\g

hJþé�O¾qÄ�����	²_�¾�¸�� ����*¢²Ø7¾


F�xy�¦�ÑÅ�×Ø±5Ï

�	��¼½�7ÜÑ,h±56D¾
F�ÑÝ,pÂ�Ü\ghJþ

²�Å¾Ñ�Ü��¼½�7Pß�
²�ëµJþH¾RÑp°O~Üxy
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q1IRI²¾¡	p¶\gh²{n²����¾�	Ð89Ü��Î!²89

çè¾��p¶��µç¾CÉ,FÂ¾ÀÐ�¼½xy���Jþ×RÂ�

AÊ�������ÞÇÄC�gCÜp%¾j�ÄJþÑ�Ë��Í�|²

çlµ¡	IpC�,FÂ²	
��¾�w�¾�	�����	v¬��

}U�19Í�|-()²��¾ÀÐ
FÞ³�	
��eÑ�ÞÏ

Hrxy	st_5��J2ôõ	
��²\ghJþO¾
��Ú

}¾�	��\gh89)U�1�åÜ	
²��¾���ÅÙ¼uÅ�#

85.2%Ù77.8%¾�)��Å²æËÜ¼u1²	
ê�)�ËÜ	
²ê�Ä

Ê¾$¼uÅ²æËÜ�tÜ	
)�¼u1²	
ê�ÄÊ¾�9Í�sn

`²³´�	
��\�
¾���­É	
H²\gh¾ÀÐ��xyÜ�

±p�¶ã���\gh-P²vÀÜ��ßj	
¾ý�9ÍÅ�×Ø±5

P�¾�¹»�`��/,�

1. �Õ�n`±5�Õ�n`±5�Õ�n`±5�Õ�n`±5 IRI��épÂ�P���épÂ�P���épÂ�P���épÂ�P�

.4.8Ü���²\ghJþO¾¾Ò�ÜJþ5�²ëV¾ø�ýÜ��

²Õ�n`µ.)	�­ÜËeÜ	
��²��¾Pm	42O~é83O~­¾

|ë.)��¾	
Ý¯n`Ù�íÙ�	
­FÉ���mÏ¿#����

²Õ�n`qÄ\ghsÈ�2±5IRI��¾/.4.9¾�.)��f�²	


­ÅC	��­F¹��àÔìí¾¿�àÔ�h-p¾ÀÐ±p�Ñ�P×

Ø���àÔ²ìï¾/.4.10¾��î	
­²Ú}5e��¾	
­.íF

1îlàn-,á-ànm²ìí¾ÀÐ�Ñ�²²nóM1�ñ²B���ñ²

,�Ñéâ��ñ²iPmÑ�ñ²A��ñ²BÙ�ñ²C�ÜQRm¾p�

1�åÜ	
²��¾ûüß�	
���hÉOi|ëJþÍÖ¾	
Ù�

ãä¿@9{�hÌ-¸	2O~¾$Jþ¹�ÜÝ25OPq1p�¾2-�ò

8�89�m±5��¾2�U�1	
y�Ï

� 4.8 �×X��
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� 4.9 �×ØIRIÙÚ4Û

� 4.10 �×slopeÜ-4Û

2. �	
��²Õ�n`±5\�
��	
��²Õ�n`±5\�
��	
��²Õ�n`±5\�
��	
��²Õ�n`±5\�
�

9Í	
\ghÚ}��1	
ê��y�éÉOü¾�Ñ	
Jü²n

`�Üg¾�s�ÉO­²n`�¾Ç	
­²n`\�
µ���³´Ü�

­�É	
¾��û\ù²lá2ÜJün`�²��¾��Ð�����É

	
²ûPlá¾�sÈ�\gh²Ï.4.11Ü�	
��²n`�.¾¸t	

73.5O~­¡75.5O~­�¹p	
¾ÀÐÑ73.5é75.5O~­²n`�Ü�

ë¾�s���²n`�¾Ç���­n`�\�¾/.4.12Ï
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� 4.11 ÝÞgß�
à�

 

� 4.12 ÝÞ)áâãq�
à�

3. IRIsÈ�sÈ�sÈ�sÈ�

9ÍBw\�
×Ø¾2���1���É	
²û\glá¾x���

J���ü²n`qÄ\ghsÈ�2sÈ���õÌ²IRI²ü¾�IRI�²å

IRI2�QR	
��I'e²IRI²Ï

òiHr1©ð9ÍBw×Ø¾ôõ31����50�	
±5P�¾O¾

��	ºêìí,	
ñ&²IRI�²iåIRIm,V	0.2 m/km¾ÍÒ�h-¸¾

ÀÐ×
F��Î!²89çèÞ³�	
��eÑ�Þ¾Ñ� Jþ��Ï
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$�&$�&$�&$�&    �	�Q�	�Q�	�Q�	�Q

5.1 G@��G@��G@��G@��

u�	®�ò`)�Ñ7J�ÇÍ�����	²¼½xy89�ØÜ�

Ý¾H�p»Á.�Q���¼½��xy�Í²	pfg89�Ø¾�Üu

�	�
çèÅ¢¼½êë²89��Ýö÷Ï�HO�¼½��xy
P*

�Ã
�¾Nn��ef�u89ÎE¨Å¾�
���¼½E���²äå¾

ÑQÇÍxy¼½;�¥¦²ÍÏ

5.2 �	�
���	�
���	�
���	�
��

CALS°xÃæË�lI¬CALS�d¾�nh�h
Ù8a
Ã*�æ¾


��ú�EÂõ�(�s�&Ë�¥¦)�	¾ÑÉç
×Ø��¾-Pnoj

+�è�¾��¦BI¹i¬Ã8a�Ñ�h
Ùfg
¾�GÍ89�ø�

��	¾ÇÈI¹8aÈÑ�oDu�Í¾�ëÑ¸ûË3&WX�&u¾#

&NO317fÃ³´Ù��Ïm�ÑBÃæËCALS ���>¤|¸%Æ¾

/.5.1I��

1. êy
Ã89Ù�e
Ãfg (ISO¾XML)

2. 8a¦�Ã°Í (IT) 

3. �`Ãs± (BPR) 

4. Ë389ù�noÃ
� (ERP,KM) 

 

� 5.1 CALSB�äåDE¦5�
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Útu��Ø´Ã�Ä¾G����	�NQè��`xñ(BPR)�ù�è

�8Ü�
(ERP)Ùtu��(KM) Ã��BÞ�Ã¥Û5Ü�¬Ï

uHrGÍCALSö÷®�²&¾¸GÍ��º_`xy¾Ü��	�æ

h�� y½?f�eo®�H`éù�åfH��º�Í%AÏu1©�ë

ºf§A¾P��h�	�Ã¢~é8aDu��
÷�	ö÷./,Ï�Ð

ö÷,�	G��¹Ñ,Ãù�Ek¾/.5.2I��

 
� 5.2 PCals�
B�äåDE)�¦5�

(1) �4ÍÄ���Ã³´����	Ù�¦�	ù��p�no)¾×R

��Ï�HÚ��ÇÍa�;��ë�|��hó
¾Ñ°
��Ã`

�Ï

(2) �	4WEB_BASEØ´®�¾ÇÍ±�¬�Méê��¿B�»�±5

�ªÙ8aÃ©ªÏ×R_��P���Ã���ØÏ

(3)�Æ5Ô�M¾�ÍG�v�;��Æj_`©SÙX�Òª��¾#

"2HÂÙ5Ô
Ã��Ï

(4) �O�ÝÂ
ªRË&�¾NQ Méhó
ªRó�ÙGÍÃa�Ï

�Ë&ÃEXCELR�¾×Rü#Ãù�­�é8aÃDuÏ

(5) 894®´Ø¢~89���	Ñ%A
®�a��N¾ñò\�ÇÍ

xyÁ.��ë���¢�U�¦�	Ï

(6) 4Í.í
�î×Ø¾J�����¥¦31lïÃë¶`h¾NÀ�

��¼½xyÃ¥¦_531Ï

(7) u�	���`�F¸EòË¦��Ãþÿ��`�¾é��Ó{¿Ñ

ìØù�¥hÃøùÏ��_`��`�Ã��Ï
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�Ð�Ý,�	�NQfg�ØÙa�ñò_`8aDu%A¾çè�Ø

��§¨ÕÖ89/PCI�IRI;Ïñò§¨dfÃæË¾�îÝ@��Ã¼½

§¨éëð89Ï�ñòDu*�NQ89ÃB�Ù,|¾
�������

�	&Ü��§¨dfÃçè�P�é;��Æ)�Ï�HNQÔá©ªa�¾

éGIS��t�¾NQ2HtÃ����¥¦§¨8aÏ

5.3 �Q� ¡¢£�Q� ¡¢£�Q� ¡¢£�Q� ¡¢£

5.3.1 F���	
F���	
F���	
F���	


u�	ÇÍ²®�_�ÜMicrosoft Visual Studio 20052u¾`Øèéý4

ÍVisual C#èÊ±5�	®�_�Ï

�	Å¢ÇÍ��v¬ÊGÍASP.Net��
÷Ôá�%�	¾NQÇÍ�

Ô¿ñòéê�2�±5�	²��¾-�¬�Ô�]�mÌÍ`Ø¾�	`

Ø\�	í¥�ü±¾ÀÐð-�¬¦�ÇÍ�±`Ø2u5d{3Ï

Ü¦��%����B¨ÅÃ{3¾ôõ³­�¸�89Ã��%�ðe

B�¢GÍAJAX.Net_�¾�ÄAJAX��¾ÑNÀ�	�%�	Ã­�¨ÅÏ

4ÍRUP�	®��`¾�­�¤
Business modeling�Requirement
Modeling�Logical Design�Implementation�Testing�Deployment;�2®�&

WX�ÃÔ¿_�¾ÙRequirements Management�Project Management�Change
& Configuration Management�Environment Support;�ÆÂ_�Ï�RUPgý

æ¾ýÊ����JîÖ"û®ïÃ��ÙP�Î�Ï�z±54ÍIterative
processesPÎ��±��&�zäå¾/.5.3I��

�uBRUPôõ�	P���s�®�Ùþÿ;`��ÀÜ�	Ãðã$

-Ó���1î�¿lbüÙJµ¾/Ð� óýñ+3¾��å�É&¾Ù

ù��`Ù�z��­�Å�Ï
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� 5.3 RUPÁS45F���æç�

4ÍP�ÌÍ�	ö÷Ê7J®��%ÌÍ�	û�5�û�¬Ã_�¾

�v¬4ÍÝÀ>? óV±Ea&u��e��GÍno&§��89´�

ÇÍ89Ã�×Ñéí¥���	��Ã_�Ï

P�ØÌÍ`Ø²v¬òó¾Ê�ù�ÌÍ`Ø­�<=�PÜ��!m

>?�

(1) ��a�!�ØÃ­�ÇÍ���a�Å¢89ÃçèÙÑîÏ

(2) õ�<=!�ñòõ�%A²
�ôõ89<=±5­�ÙGÈÏ

(3) 89E'!�ñò¹¨ÅÃôE`�äå¾ØÃ89J'ÙÎE²_�Ï

ñò.5.4 I��ÑÑîP�ØÌÍ�	²³ØÏ

 
� 5.4 -è=é�F�']�
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5.3.2 B�êB�êB�êB�ê¿ëì¿ëì¿ëì¿ëì

�	v*8a��*�_�¾�õv*ÌÍ`ØNQ8a��Jþª«¾

�EòÑ,ID��ÌÍ`Øõ�Jþ�

(1)ö��ÃÄ÷¥¾iCross-Site Scripting¾XSSm

(2) 89ø�ùàiSQL Injectionm

(3)úSæz_5iMalicious File Executionm

(4) -��ÃØA¥¦iInsecure Direct Object Referencem

(5) 8aûüÙ-)kä�­�iInformation Leakage and Improper Error 
Handlingm

(6)ãe f Ã s m Ù � � � � i Broken Authentication and Session 
Managementm

(7)ý	��URLE'iFailure to Restrict URL Acessm

u�	ÇÍAcunetix Web Vulnerability Scanner�%ÌÍ`ØÐÑ_��

2¾Nn�	�8þ��×�Ã¬�¾>¤Ñ,äå�

(1)ö��d9� (Cross site scripting) õ�Ð�äå

(2) SQL `Ø��Äùà(SQL injection) õ�Ð�äå

(3) JþGHDB (Google hacking database) äå

(4) `Ø�_5 (Code execution) õ�Ð�äå

(5) 7Uÿ¯ (Directory traversal)õ�Ð�äå

(6) æz°Ä(File inclusion)õ�Ð�äå

(7) ��`ØÝ¯��ü (Script source code disclosure)õ�Ð�äå

(8) CRLF injectionõ�Ð�äå

(9)ö%�d9� (Cross frame scripting)õ�Ð�äå

(10) Ô©ªMÆæj7Uäå (Looks for backup files or directories) 

(11) ÔÓ��¹�çÂ89Ãæzj7U(Discovers files/directories that 
may contain sensitive information)äå
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(12) ÔÓ�p¶æz (>¤�Uæ¾ÌÍ`Øbü¾CVS����)äå

(Looks for common files, such as logs, application traces, CVS web 
repositories)

(13) Ô©ª7U�xäå(Finds directory listings) 

(14)Ó�õ�Ú�²7Uäå (>¤d
�6=�j�Þæz²7

U)(Discovers directories with weak permissions, i.e. directories where you 
can create, edit and/or delete files) 

(15) ÔÓ��Í��í¥���²äå(Discovers available web server 
technologies)

(16) Ô+�qÄ*äå(Login sequence recorder for protected areas of the 
website)

(17) ÔHTMLRxò��äå (Automatic HTML form filler) 

(18)"'Flashæäå (Crawl Flash files) 

(19)þÿÕÄ�%²+�khäå(Test password strength of login pages) 

(20) æõ�6=�äå (Vulnerability Editor) 

(21)�Æv¬Ã�%��¾/PHP, ASP, ASP .NET(Supports all major web 
technologies)

(22)ªRË&�äå(Report generator) 

5.3.3 í��îRSí��îRSí��îRSí��îRS

uHrÜ��	�æhH��º�Í%Ù_�¾��Ø�ÚGÍ�uHr

)¾�Ñ%A×ØD�¾Ñ9ü#ù�®���Ï

(1)  Pcals Portal8aG���\��u\�Ê4ÍMicrosoft .Net Framework
Ü�ÝI®�ÃÄ���¾����ñòno¥ê�æ�|��ÃÚ

Â¾�O�Ú�����`���äåR��Ùaß��äåÏ#"�

%Ú�\�Ã7fÏ

(2) Pcals UI ÇÍ�a�%A�fg
ÃÇÍ�a�æËäå¾N��	×

RÃa�ù�éfg
Ã��noÏu�zv¬äå,�

(a) �	ÕÄüh�	DRfg
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(b) �h�	äåDRfg


(c) 
�_`���	¡Í��a�%A

(3) Pcals authoriseÚ���%A�Ú���%Av¬­�ÇÍ���	��

zÃÇÍÚ�v¬äå/,:

(a) NQxpÕÄ&Pµ¨�`fg


(b) NQfg
�Ú�`

(c) ��ÉO>?v�	éh�	Ï

GÍòÚ����z¾��|}�ò	Ãñò�Ú�æËÝ�¿zé

ÇÍ�õ�	��zÃÇÍäåéÉOÏ

(4) Pcals Exchange8aDu%A

u1©�ëst�æ²fgDu�Ø¾I®�ÃfgDu�Øã

�ÙDu89%A¾ó�J'fgÃXML�Ø§AÙ89�²�Ã8

9�DuÏ89�)Ã�yð�ñò�æÃ×Ø#"ÙXMLfg�Ø

ÝÂõÌÃ7Ã¾Ñ óÀXML�ØÃ2u�M$��s�	Ã+

3Ï

(5) Pcals DataBank OÍ89�

Ñst�æ²fgDu�Ø¾�����¥¦§¨��I�²�

y¾�ë��`�é�z��¾ó&Å¢ÃR�é¢�Ï�HeB\

�I�Ã8a>?�\����¼½xym;¾z&�EÍ	���

����²�u89�¾Ñ×Rù���Ã±5Ï

(6) Google Map GIS.í­�%A

­�Ï�8a¸&Ü_`��Ã�u��¾\�ÑGISÃØ´­�

.í%A¾ñòGHI1/5,000��.8a¾Ñé��GOOGLE MAP
Ãù�ÏÞù�Ø89Ôð�­�ÍÖ89¾Ñ9Ï³.éFGÍÖ

.Ãù�Ï4Í%AØÃ®��Ø¾��HGÍ	ÌÍ`Ø��%`

ØéÖÔØ�MBÏ
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5.4 YV������¤YV������¤YV������¤YV������¤

5.4.1 ï¥1�ÊðÄ-ñòï¥1�ÊðÄ-ñòï¥1�ÊðÄ-ñòï¥1�ÊðÄ-ñò

¼½����
P²7Ã��	Ý�Jþº�B¾
P1�u¼½��x

y¾x|ë�m��qÄ��§¨êëé��u89¾Ñ9�	©U�ÎE�

sÈÙP�ÌÍÏustÝ�
ñòÑlÔá½�Õ���m×Ø¾ñò89

�©U���Ëeófy�é���	f�¾±$¾¿^�����¾ÑNÀ

��¼½Ã��¨ÅÏÁ��ºÂ¼½ÚÃ*¢²àáé�����FKP²

OP¾7J��8aófæy�	ÄÁ��ÌÍ	�¼½xyÃ����¼½

��B¾$Å¹VFÆ	��JþH¾�Ü¥¦ÇT²ÍÏ]Ð¾uHrÑl¼

½����m²�M¾'QÝlÔá½�Õ���m¾¿ÈÉÊ��ófæy

8a�y¾�ÜÁ.�	�¢ÌÍ²�ÝÏ¼½����ÌÍ	����
f

lïJþ²��`�¾�¥¦.5.5Ï

¼½����xy�h²æË¾uHr�st_5ò`)²��ã}óá

��¬©��éàá¾,
F4Í100O~�Ü����¼½
PxyµIp×

�¾�ë±��´\ghµç�É²�ùO¾¾ºê´nos&���h�æ

Ü0.1mileµ$u�	�ð
�=��(25j50mõO�$é,$�)¾ÀÐ�¼½

����xy�h�æÜ0.1km(100m)Ï$�¼½������­�Ýý×�¾

���xy�h- 50m�¾�ÙJp����&p����¾¸	50m$- 

100m�¾ý Üp����¾x±5ü#²¼½E���Ï

� 5.5 ï¥1�Êð�ó
ô
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¿�¾ÜR9ÇÍ�Ù+�å�oâã����§¨²;=ÙPBlï¾

uHrñòl¼½����m²�
¾�Uf��¼½����²��§¨Y

gÏ��ôõ\gh�R�eflïÙijåf;dfæË����§¨��

P=é���LÛ(/R5-1)µIp×�¾ñò¼½����Ã¾¿¾�I¹�

�Ã��§¨P=¾�9ÍGoogle Map�GISt�§¨�î (/.5.6)Ï

� 5-1 ��;<R��D�

��LÛ
\gh(IRI)
xy�m/km

R�eflï

(PCI or APCI)
ij(SN)

¿Û <3 >=85 > 55 
ÃÛ 3-4 70-85 50-55 
!Û 4-5 55-70 45-50 
½Û 5-6 45-55 40-45 
¾Û >=6 < 40 <=40 

� 5.6 ï¥õPÊð�aab�

5.4.2 B�ö÷ø=B�ö÷ø=B�ö÷ø=B�ö÷ø=

u�		®�²>2J�Å¢xyâã��	ÇÍlï�'È��¼½�

u89�Ø¾>?���noO�p�O�{p�@ABnoÙvwxno;Ï

Ü�6ñ&î¹ÇÍ�����	²¼½xy�ÔØ7¾u�	�môõBw

|xy
��)²�	ÇÍ»h¾�ôõ��m²89�Ø
�ïæäå¾Ñ

R�[xy²89��|}å�9�JþÅ¢êë~Äu�	µIp×�¾u
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HrÑBw|xy²�æ�yÜ�Ý¾ß�Hr1©²���
ÙÁ.Jþ�

�¯k¾�æp	pfg89ÎE�Ø¾Ñ9�	²"#ÇÍÏÁ¦�89�

�¢��¾ðÉÊ89�Ø'D²ÝÂÑÀÌü#�
Ï

ôõ�����Å¢89²�
¾uHr89��
��89R¾Ñ�Ü

89�yÎE²ÍÏ­�>?������u89R���¥¦§¨�»RÙ

¼½89RÏ�)����u89R×�¾�ë�ycd�)§cd�89ú

á�Ê�v£éMNDR��¾/,R5-2I�Ï

� 5-2 YV¥¦���

�ycd�ycd�ycd�ycd )§cd)§cd)§cd)§cd 89úá89úá89úá89úá v£v£v£v£ MNMNMNMN

R_ID ��6� Varchar(20) Yes ��6�

R_NAME ��cd Varchar(150) î¹�c

CITY ýB Varchar(6) xB5n�

TOWN ±� Varchar(10) I)±�m

R_LEVEL ��;= Varchar(2) ��00

û�01

x±�02

B���03

P_TYPE ��úá Varchar(2) AC  or PCC

R_CNT º�ê int º�{ê

Direction Jþ×ù Varchar(100) ���ùm

ADV_DP ¼½��xy Varchar(15)

ADV_UID ¼½��|} Varchar(15)

ADM_DP v�*¢ Varchar(20)

AADT_B ,\,$DE�

(|)-�

Int ¸úº|

AADT_S ,\,$DE�

(|)-�

Int Vúº|

AADT_M ,\,$DE�

(|)-�

Int *º
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�ycd�ycd�ycd�ycd )§cd)§cd)§cd)§cd 89úá89úá89úá89úá v£v£v£v£ MNMNMNMN

RAADT_B ,\,$DE�

(|)-�

Int ¸úº|

RAADT_S ,\,$DE�

(|)-�

Int Vúº|

RAADT_M ,\,$DE�

(|)-�

Int *º

C_VALUE PCU/VH/º�ê int  V/CÃC²

S_PT Jþ��^� Varchar(50) �cj~y

E_PT Jþ��G� Varchar(50) �cj~y

LENGTH Jþ���h Decimal(18,2)  MO~

CK_DT Jþ$� Datetime ,-$

Operator Jþ|} Varchar(50) |}	c

Whether Ç½lï Varchar(2) 
 � ¡

Temper Jþ¢h Decimal(18,2) Ì�

B_PCNT ¸ÚºÄÊ Decimal(18,2)

B_FACTOR ¸ÚºÀh Decimal(18,2)

HC_PCNT ~OºÄÊ Decimal(18,2)

HC_FACTOR ~OºÀh Decimal(18,2)

FC_PCNT �~OºÄÊ Decimal(18,2)

FC_FACTOR �~OºÀh Decimal(18,2)

MODE Jþ���Ø Varchar(5)  LEN- � �

CROSS- �

`

¡	����Jþ89²¥¦§¨ÎE�
×�¾v¬�ÑýB±�²�

�6�Ü�uxy¾çè>?��`�Jþ×ù�º��\gh���ef�

ij²�îh�XYóf;-7¾¹»��/,R5-3I�ÏBw�y²ÎEÞ

�©U���²¥¦§¨¾ÑÜ�,h¼½§¨^\Ô¾���Ü���ef

�Åé¼½8ÜGÍìíP�²ÍÏ
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� 5-3 YV~�;<�§�

�ycd )§cd 89úá £² MN

R_ID ��6� Varchar(20) Ref QMSTPM.R_ID ����u

89R

CITY ýB Varchar(6) ����u

89R

TOWN ±� Varchar(10) ����u

89R

DIST �` Varchar(10)  0K+000 

Direction Jþ×ù Varchar(2) �/�ù

Lane Jþº� Int ­èÈ^

IRI \gh Decimal(18,2)

PCI ��ef Decimal(18,2)

Skid ij² Decimal(18,2)

Deflection îh Decimal(18,2)

GIS_X Xóf Varchar(50)

GIS_Y Yóf Varchar(50)

$ÜÀÌÁ.u�	��§¨4þ�Ø®�²�¾Jþ��²no¼½)

Â89¾ð�H	89�)p�±5ÎEGÍÏÐ89­�²~Ä×Ø¸¹w

	4.5¸)¾ÀÐ-��wÏ

ôõ�����¼½no)Â89²�
¾Ñ,h-Æ�ýB±�Ü89

PM²�uxy¾�)Å¢89�y>?�,¡Çê� ¡��ûn¢h�û

ó¢hé\,¢;¾¹»)Â­�>?/,R5-4I�Ï
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� 5-4 ¨hX©ª«���

�ycd )§cd 89úá £² MN

CITY ýB Varchar(6)  xB5nm

TOWN ±� Varchar(10)  I)±�m

SYR ,h Varchar(3)  ,hm

SMN -Æ Varchar(2)  -Æ

RAIN_DAY ,¡Çê Int  0-31 

RAIN_CAPACITY  ¡� Decimal(18,2)  �


MAX_TEMPER ûn¢h Decimal(18,2)  Ì�

MIN_TEMPER ûó¢h Decimal(18,2)  Ì�

AVG_TEMPER \,¢ Decimal(18,2)  Ì�

 

5.5 �	�
�¬�	�
�¬�	�
�¬�	�
�¬

5.5.1 F�¦5E(F�¦5E(F�¦5E(F�¦5E(

uHrI
÷²l�������	 m�Ñ/
8aG���Üö÷¾ß

��Î�Ã����¾ñò89�é�e��Ñ#_`8a�
¾�è���

Ëe¼½xy89¾NQ�xy±5P�Hré¼½E�Â�²��KÓ¾N

n��¼½��¨Åé¥¦31Ï

	é²¾2�ÄCALSÃ³´"ù�����&WX�)¾��Î�I�Ã

����8a�Ñ�h
�fg
¾�GÍ89�ø���	ÇÈI¹8aÈ

Ñ�oDu�
¾Ñst� ����²&uØ7¾�É31�NO¼½_5

¨ÅÏ�	²Å¢äå¾���	äå��²[¸)¾¹»���	G�×ØÏ

¼½�	�t�´ö÷/.5.7I��
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� 5.7 ï¥F�ÃÄE(�

5.5.2 F�¦5�xÃÄF�¦5�xÃÄF�¦5�xÃÄF�¦5�xÃÄ

,.5.8Ü�������	
��
�S.¾�
�×Ø/,�

�$31
Internet

��	


��
ú¿À

�rÎ�
å¼ �

%&'()

MS-SQL_Ó�

ß1å¼½¾¿À

1��

���9� GIS7��9� SSO

C�
ÁÂo�

`�^¾[�

 
� 5.8 ¿À1�DEF�_`¦5�

(1) ��ö÷�GÍuIî¹��ö÷¾
÷ù�ÌÍ�	Ã��¥¦noÏ

���¼½xyéÁ.®´>+�¾ñòInternet ����ÇÍu�	Ï

(2) 89�í¥��89�4ÍSQL Server 20052u¾­�ÌÍ�	Ã89Ï

(3) �%éÌÍí¥��ÑMicrosoft IISe].NET frameworkÜ�%í¥�¾
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Ü_5º-��¥¦¾uv*�H
�ÌÍ`Øí¥�Ãäå¾Ñ­�

Mó89DuÃ_�Ï

(4)�Aí¥��Á./¹Å¢aßÃ����¾�GÍGHIî¹�Aí

¥�¾ß��	­�aßEtÃ�¦Ï

(5) GIS.íí¥��Ñ����$é¾Google mapINQ²API¸� �Ç

Í¾xeB�.þÂé�øÂ¾�p¶ÇÍ�jÙ+�¹¢²���N

QÙ�ù�Ãã;×z¾Ñ'e�	Ã�øÂÏ/Á.¹�WEBB�î

Ï�8a²�Ô�¢��¾u1©�4ÍPcals OPENGIS�ÆJ±éü

±���	²��8a�	í¥�¾Ñ� ÇÍxy�B6=²��Ï

5.5.3 GIS�BÃÄ�BÃÄ�BÃÄ�BÃÄ

�������	�Ñ�DEFGqHrI��ê².1.32(95,8-)�²

1/5,000.8Ü�Ý¾I��Ã��GIS���	¾��ëËï���.8¾�ë

þÿ��Ã­�¾±5øùy½��Ï

�\�Ã��B¾�ÏéÍÖ.é�.!.8¾ÑGOOGLE MAP�Ü��

�a¾Ñ#"�Ð
��Ã¨¾Ï

u�	ÇÍ�u.!Ü:

(1) ��)�� (��uI��'È)

(2) 5n��� (��uI��'È)

(3) ÏéÍÖæ (�4Ígoogle map) 

5.5.4 F�_`¦5F�_`¦5F�_`¦5F�_`¦5

ustI�
²�������	¾Ñ_`8aG���\�Üö÷¾ñ

ò\�NQ²�	Ä��Ú������êy2�éXMLDu;�	%A¾


÷1l�����u89y½��m�l����}�ÕÖ��m�l���

�ÕÖ.R��m�l ¡¢hy½��m�l����§¨GIS����mé

l�	y½����m;�¸äåÏu�������	äåö÷/.5.9I�Ï
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"#$%&'()"#$%&'()"#$%&'()"#$%&'()
|D��½¾¿À|D��½¾¿À|D��½¾¿À|D��½¾¿À

ß1
��
�;
_Ó
»¼
o�

ß1
��
��
��
o�

ß1
��
��
À�
7u
o�

 !
" 
_Ó
»¼
o�

ß1
��
#$
GIS
\%
o�

¿À
»¼
½¾
o�

1ÏÜu

1Ï&'
Õ(

�Æ_Ó
Üu

)*+,
Üu

~ÏÃÄ
_Ó

IRI~./
07

APCI~
./07

IRI12hÏ
3~47

APCI12h
Ï3~47

IRIhÏ~

.�57

APCIhÏ~
.�57

*h½¾
67

*h89
:;��

Google Map \
%<�

�Æ=>
\?67

@{�_
Ó½¾

@{67
AÎBY

¿ÀLC
½¾

 

� 5.9 ¿À1�DEF�_`¦5�
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$­&$­&$­&$­&    �	M®B¯°±²�	M®B¯°±²�	M®B¯°±²�	M®B¯°±²

Ü'kuHr®�²�����	²ËÍÂ¾H	�	
�ü¾2ÑËþ

89qÄ������	±5P�¾Þ�µ¨�2<=Ê���¾ð��Ð�

��2�Øäåi>¤��a��êëB����§¨���¼½E���Ù

¼½��æyéq1;mÊ���4�¾�±p��
����£`ÏÀÐ¾

u[�ÑP¸×Ø¾��þÿ���'fg���§¨JþÙêëPB���

�	��Ùäå��Ñé����£`�t;|�FPÏ

6.1 M®V³´µM®V³´µM®V³´µM®V³´µ

uHr @AB�'�@þÿ��¾Ü�	þÿ²ÍµÑ,Üþÿ���

'fg�

1. ���ú�ù¾�JþëV����ú�ù¾�JþëV����ú�ù¾�JþëV����ú�ù¾�JþëV���	�	þÿ��±5\ghÑé��

efø©¾�uHr²ø©�ÁIß��0DEy{_�¾ÀÐ�'²��Ì

¦�Jþ�M²��¾Ñ�ú�ù²��Üv¾Ñ�6À��²e�oÍÒ\

ghJþO¾¾�H¾Cr�²��ð¹9	 Ô
��efJþ¹±5��

ÍÖ×'¾� ÔØé
éØ(Í±ÄÌÍÉO²ìïÏ

2. ���Ìð
-�`h²\ghéeflï���Ìð
-�`h²\ghéeflï���Ìð
-�`h²\ghéeflï���Ìð
-�`h²\ghéeflï��	�������	�

���§¨êë��-�²P=�ñÙf�×Ø�ó	.8¾�H��M¼½

E���äå¾ÀÐþÿ��²�ARð
-�`h²\ghéeflï¾×

��Ëþÿu�	²<=GÈÊ�/�4�Ï

3. ��;=��;=��;=��;=��	�������	�����89±5¼½E���¾

ÀÐþÿ��RÜÅ�²��;=¾×�±5E���¾ÀÐuHr�'@A

Bno�MÉO­²�@B���¾�Üþÿ��Ù�2�ÉÉÊÏ

|ëBwJþ���'fg¾Hr1©�'�@y	@AB²B���¾

����»/R6-1¾IÑ��,_5`º�ixùmÑB¾H�s86,349º�

O~µ¹»Jþ�`ÙJþO¾�	6.2¸±5��Ï
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�6-1 M®V³¥¦��

��cd ^� G�
Jþ�h

(º�O~)
ø\��:� )*�`� ��� 15,696

~å� B+¸� )�� 23,300


�²� ·°� �%�� 11,173

ì!²� ·°� +Ú�� 10,080

�%�� ì!²� &%� 26,100

{s 86,349

6.2 ��;<LMB���¶·@����;<LMB���¶·@����;<LMB���¶·@����;<LMB���¶·@��

�&���'ü¾Pm9ÍZ�[Né²@�¸�ÎÏcÂØ\g¹Ñé

­Í²PicCrackÍÖ�	±5\ghÙR�efø©¾�¹�ö÷ÙJþÝ�	

Z�[¸¹¹�²abµuHr4�H]MBw`-¹�²Jþº¾ÑHo30
¡50O�æo	þÿ��±5B���ø©¾-%ÍÒ�¡º�¾ÀÐ	xÂ

ø©)���'È��ÍÖ³oéõö÷n`89¾��� �2­�P�ü

�È��efdfUCI²é��\ghdfIRI²¾�9Í3.6¸Né²APCIïu

OØ�UCIdfïuÜAPCIdf¾x±5ü#89qÄÙP�µ���§¨J

þÙ89P��`./.6.1Ï

��Õ�éR�efî�Jþ��Õ�éR�efî�Jþ��Õ�éR�efî�Jþ��Õ�éR�efî�Jþ

PicCrackPicCrackPicCrackPicCrackÍÖ�	ÍÖ�	ÍÖ�	ÍÖ�	 �¸cÂØÎÏ\g¹�¸cÂØÎÏ\g¹�¸cÂØÎÏ\g¹�¸cÂØÎÏ\g¹

��ef��ef��ef��ef
ÍÖ89ÍÖ89ÍÖ89ÍÖ89

øÕ�n`êëøÕ�n`êëøÕ�n`êëøÕ�n`êë

PicCrackPicCrackPicCrackPicCrackÍÖP��2ÍÖP��2ÍÖP��2ÍÖP��2
q1q1q1q1UCIUCIUCIUCI²²²²

IRIIRIIRIIRIsÈ`ØsÈ`ØsÈ`ØsÈ`Ø

9ÍOØïuÜ9ÍOØïuÜ9ÍOØïuÜ9ÍOØïuÜAPCIAPCIAPCIAPCI²²²² Jþ��Jþ��Jþ��Jþ��IRIIRIIRIIRI²²²²

qÄ�������	qÄ�������	qÄ�������	qÄ�������	
±5¼½E���±5¼½E���±5¼½E���±5¼½E���

� 6.1 Ap�×1�ùú@AQB�-û	
�
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uHrþÿ��>¤¹ø\��:��~å��
�²��ì!²�Ñé

�%��;�@¾�)ì!²�i�Ë�¡·°���mÙ�%��iì!²

�¡ù%���mF¸±5�\�zµ�	Hr1©òi�	+�_�.,¤

-ôõì!²�Ù�%��±5\ghJþ¾ÀÐü#�Ð`��PÜ�\�

zJé�\�zü±5P�Ï

R6-2Üþÿ��JþO¾¾���·1ì!²�é�%��²IRI²��C

ó¾��²IRI\,²Ü3.06é2.96 m/km¾CÁ_5�\�zJ, �ºµAPCI
FP¾���\,²,Åkn¾R�efìï�-��¾Å¹ø\��:�é

�\�zJ²ì!²�ó	90¾$�\�zü²ì!²A�é�%��5n#

99.84é99.96µ�������\�zü¾\ghÂÃ�ºÉeflï¾��%

	¼½E���sÈHPjFÜ0¾H�-)RÍ	uHr±5¼½E���²þ

ÿ¾ÀÐ	�	þÿH�9Í�\�zJ²êë±5²Ï

.6.2Üþÿ��²IRI��.¾.)��ÞË]�\�zü²���ÑÔ¾

�m��FÑîMó²PBìï¾è)	3.5 m/km¡7 m/km¾$�@±5�\

�z²��IRI²F¸� ó�P�CÜè)Ï.6.3Üþÿ��²APCI��

.¾�w�¾�.)��î�ò�\�zü²��APCI²¹��NÀ¾ì!²

�²APCI²5a	>PÃVÉO100¡97.31²�¾���>P²�ï¾$�m

��²APCI²ðè)	85~100¾Å¹ø\��:�-ÅAPCIÉOð
�8¾�

¹ù2{ó²ìïÏ

±p�����²IRIÙAPCI�ó	.6.4¾��î?¸ºê²��Êy	

nAPCIÙóIRI²ìïi2��lïÂÃm¾$.)��IRIÙAPCI�df��

É��jk¾ÀÐ��dfO�±5¼½����×��ËU�1Ûst²�

�Ï

�6-2 M®V³LM¸¹

��cd
IRI \,

(m/km)
IRI fg�

(m/km)
APCI \, APCI fg�

ø\��:� 5.10  2.16  83.92  20.86  
~å� 5.36  2.26  93.24  8.99  

�²� 5.60  2.52  92.50  9.26  

ì!²�(�\�zJ) 5.28  2.26  89.64  13.32  
�%��(�\�zJ) 5.42  2.17  95.20  7.64  
ì!²�(�\�zü) 3.06  0.68  99.84  0.51  
�%��(�\�zü) 2.96 0.78 99.96 0.27 
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� 6.2 Ap�×IRIüý�

� 6.3 Ap�×APCIüý�

� 6.4 Ap�×IRIQAPCI-þ�
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ÞBw�u89�KÔ¾±p��þÿ��PÜ­º�ÙÔº�±5P

�¾.6.5é.6.6PmÜ­Ôº�²IRIÙAPCI����¾�.)��î­º�

²IRI��CÔº�ÜóiC\gm¾­º�\,Ü4.84 m/km¾Ôº�ýÜ6.18
m/kmµ APCI²FP¾­º�\,Ü93.09¾Ôº�ýÜ90.42Ï�������

	)ðNQMó°	²�º�IRIÙAPCI��P�.¾�QÇÍ��o¶ã7f

��)�º�²îïÏ

 
� 6.5 Ap�×ª\.�IRIÿ���

 
� 6.6 Ap�×ª\.�APCIÿ���

6.3 �	º�Btu»¼�	º�Btu»¼�	º�Btu»¼�	º�Btu»¼

uHr�ë�	äå�
­�(�¥¦.5.9�������	äåö÷

.)¾
��������	¾ÑNQ������¼½��xy(/���no

O�p�O�{p�­nF/
����×no¼½xy;)¾�Ü����J

þ89çè¾é��¼½����²Í¾ð��Ü���tGÍ��¼½�7
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²�ëÏÁ.5�NQ�¼½xy��­Ô��*÷jv�*¢;¾�Ü��

��Hr²ÍÏ

u�	�
²ÇÍ�¿z�(1)¼½xy(/���noO�p�O�{p�

­nF/
����×no¼½xy;)µ(2)��xy(uI)Ïôõ-�ÇÍz

¿¾�	��ë-�ÇÍxyPm>���²»h+�¾�I~Ä89¾ÉÊ

öxyéê$¹I��Ï��xy����	I¹äå¾>?éê6��¼½

xyNQ²89­�Ï

Ñ,ôõ�	
�²äå­�¾±5���

6.3.1 �
B�äåDE)��
B�äåDE)��
B�äåDE)��
B�äåDE)�

uHrÜù���¦�	��Æü#�	®���¾�4ÍPcals_`8a

G���\�Ü�Ý
�¼½Ä���(Protal)¾�H�Ú	u�z)ÇÍ�\

�¾Ð\���Ýö÷B¹Ñ,�¬äå�

(1) _`��8a�	Ä�(Pcals Protal) 

ñòÄ���Ã�
���¦�	ù��p^¾�¬pÂ�Ä�

Ú���ü»�ÇÍ�ÚÃäå¾�Ðno�-�¦ÀÜñòù�Ã
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(3) Jþ89DR�ôõ�'²��¾�NQ���²Jþ

89¾xB­�>?�xBm�±�m��`(K) �J

þ×ù�\gh(IRI) ���ef(PCI/APCI) �Jþº
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�óI�

6.3.4 ��1�õ
�����ó��1�õ
�����ó��1�õ
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qÄ89 É 
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ÖÔ�..���
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� 6.12 GIS�
B�I�

� 6.13 1�B��a�óI�

6.3.7 F�¤¥DE�óF�¤¥DE�óF�¤¥DE�óF�¤¥DE�ó

�������	¾Ñ8a���!=�\é�`��7f¾
�xp¼
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9�	±5äå�Ú­��ë¿z±5�P­�Ï



 103
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5UCI²¼u¾ÉÊÑ Ô
×Ø±5�ùPCI²¼uÙsÈµõÐ¾u
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P���Jþ89ÎE²�ux

y¾�ß�����89ÙJþ©Uêë	.8B¾�¸�&Á.Å¢

óf�y²�¢ÙJþ©U×Ø²
F¾�å��î¹¼½xy89²

ß�¾���&�×y�����	
�²÷�Ï

5.�������	Þ89�äåÔ¾ð�M���j��§¨êë��	

.8²äå¾��\gh�R�efÙij;�-��§¨êë��-

�²P=�ñÙf�×Ø�ó	.8¾�H�	­ðNQ°		s.R

äå¾ÑRÇÍ�Ù+�ÈÑ�o¶ãù2��ìïÏ

6. ÜÀÌÁ.��§¨4þ�Ø²
�¾�������	Ú'�¢h�
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