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Abstract

Under the framework of Taiwan's present
Pavement Maintenance Management System
(PMMYS), it is extremely difficult to completely
collect the required but tremendous amount of
pavement data to efficiently and optimally select
various rehabilitation aternatives with limited
available funding. An efficient database
structure is the key to the success of a pavement
management  System. A well-organized
database can provide valuable and adequate
information for pavement network management
purposes with convenience and efficiency.
Thus, the main objective of this study was to
develop a prototype database structure for

“network level” pavement management using
the concepts of “uniform section” and “dynamic
segmentation.”

Relational database structure of a
commercial software package was adopted in
this study for the ease of recording and updating.
A systematic approach using various sorting and
matching techniques was devel oped to overcome
the current deficiencies of such relational
databases based on the principle of “dynamic
segmentation” to automatically  generate
summarized uniform section databases. In
addition, the applicability of various commercial
Geographic Information System (GIS) software
packages for pavement network management
was investigated.  Furthermore, this study
strives to integrate and enhance the prototype
TKUNET program for the optimization of
pavement network rehabilitation alternatives and
budget alocations of Taiwan’'s highways. Thus,
this study includes the following major tasks.

(1) Investigation of new technologies in
pavement management system,;

(2) Development of prototype network
pavement dynamic segmentation



databases;

(3) Application of Geographic Information
System (GIS) to pavement management;
and

(4) Integration and optimization of pavement
rehabilitation aternatives.

The proposed approach has been
implemented in a Windows-based program with
many user-friendly interfaces for recording,
updating, summarizing, query and reporting of
the pavement databases as well as assisting
high-level pavement management officials in
conducting alternative rehabilitation strategies
selection. Finally, a practical case study was
conducted to vaidate the results and
applicability of this prototype program. The
completion of this study will, hopefully, provide
a sound basis for future development and
integration of our domestic network pavement
databases and network optimization analysis to
assure the best use of our limited resources.

Keywords. Pavement Management System,
Network Level, Uniform Section, Dynamic
Segmentation, Optimization Anaysis, Database,
GIS, TKUNET.

31

3.2

Uniform Section

3.3

(Dynamic Segmentation)



34

ADT
SU MU  (d)
1 2 3 4
X X
X 35
cooDeeserosnestocans D eeserosens Reeeosecssssanssrnsiinsonnns Reovseee C
® (Geographic
Information System)
A
«— Network Dynamic Segmentation
0 Database ; NETDSD
)
—
SMART
3.6
(@
1
(b)



HPMS
HPMS

PSR = PSR, - & STR®* AGE®* CESALY (1)

)

©)

(4)

1

(

PSR,

PSR STR

) AGE
CESAL

ESAL

abcd

Needs
Ranking (B/C)
| B/C

3.7 TKUNET

TKUNET
TKUNET



5.
e s ===g B
Err s mm— mmm—-—
S
ams e L =) __=f 6. TKUNET
a-ll:F-l- ﬁ —_— ..
5 ,_. _‘. .

®v |

= e
Ml :

L LA

[ o [ [}

TKUNET

3.
3.Shahin, M. Y., “Pavement Management for
Airports, Roads, and Parking Lots’, Chapman
& Hall, New York, London, 1994.
4.Haas, R., W. R. Hudson, and J. Zaniewski,
“Modern Pavement Management”, Kieger

Publishing Company, 1994.

5. AASHTO Guidelines for Pavement



Management Systems, AASHTO, Washington,
D.C., 1990.

6.Zimmerman, K. A., “Pavement Management
Systems’, 1996 International Road Federation
Asia-Pacific Regional Meeting, 1996.

7.Mohseni, A., “Alternative Method for Network
Rehabilitation Management”, Ph.D.
Dissertation, University of Illinois, Urbana,
1993.

8.Kristiansen, J., “Use of PM System to
Optimize Choice Of Right Maintenance
Strategy”, Proceedings of the Second
International Conference on Road & Airfield
Pavement Technology 27-29 September 1995
Singapore.

9.Liu, F, and K. C. P Wang, “Pavement
Performance-Oriented Network Optimization
System”, Transportation Research Record
1524, pp.86~93, 1996.

10. Sharaf, E. A., and F. M. Mandeel, “An
Analysis of the Impact of Different Priority
Setting Techniques on Network Pavement
Condition”, Fourth International Conference
on Management Pavement Durban South
Africa, May 18th, 1998.



