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' 3 The Asphalt Institute (1983), The American Association of State
Highway and Transportation Officials (AASHTO,1976) US Army Corps of Engineers
(1997)

2.1.1 The Asphalt Institute

(Flexible Pavement)
The Asphalt Institute



L (Cracks)
6
(Alligator Cracks) (Edge Cracks) (Joint Cracks)
(Reflection Cracks) (Shrinkage Cracks)
(Slippage Cracks)
2. (Distortion)
The Asphalt Institute
5 (Rutting)
(Corrugation) (Depression) (Upheaval or Swell)
(Utility Cut Depression)
3. (Slippery Surface) '
2
(Bleeding) (Polished Aggregate)
4, (Disintegration)
2 (Pot Holes) (Raveling)

The Asphalt Institute



2.1.2 The American Association of State Highway and Transportation Officials (AASHTO)

AASHTO (1976)

L (Wheelruts)

2. (Potholes)

3 (Cracks)

(Edge Cracks)
(Shrinkage Cracks)

15-30

(Structural Weakness Cracks)

(Reflection Cracks)
(Alligator Cracking) 2

(Corrugations)

2.54
80
5.02

(Flushing or Bleeding)

2



6. (Polished Aggregate)

1. (Raveling)

(Overlay)

8. (Settlements and Upheavals)

2.1.3 Us Army Corps of Engineers

US Army Corps of Engineers (1997)

US Army Corps of Engineers

(Bleeding with Polished Aggregate)

(Medium)

(Low)
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(High)

214
(Raveling) (Potholes)
Shahin Kohn (1981)
Deduct Value Deduct Value
(Pavement Condition Index)
Deduct Value
21
21 Deduct Value
Deduct Value
L 8 100
2. 50 80
3 100 90
4, 100 90
Kathryn et al. (1985)
(Preventive Maintenance)
US Army Corps of
Engineers (Severity) 3 (Low) (Medium)
(High)

2.2



2.2

B o w -

The Asphalt Institute (1989)
(A Pavement Rating

System for Low Volume Asphalt Road : IS - 169)
2.3

2.3
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The Carifomia Department of
Transportation The San Francisco Bay Area
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2.2

221 The Asphalt Institute

The Asphalt Institute (1983)

The Asphalt Institute
(Preventive Maintenance)
(Routine Maintenance)

(Major Maintenance)

(Skid  Resistance)
(Ride Quality) (Structural Capacity)
(Surface Distress) 4
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Lock - Wheel Skid Trailer ~ ASTM - E 274

2.
Carey
Irick (1960)
AASHTO 1-5
1 5
(Present Serviceability Rating: PSR)
0 - 100
PSR
(Subjective Measurement)
PSR
(Present Serviceability Index : PSI) 21
PSI =5.03-1.91 log (1+SV)- 00LV ¢ + P- 138 (RD)2 2.

PSI = Present Serviceability Index

SV = Slope Variance by Slope Profilometer

C  =Major Cracking (ff/1000 ft20f area)

P =Patching (ft21000 ft2of areq)

RD  Average Rut Depth of both Wheel Paths (in)
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(Structural Evaluation)

2 (Deflection)
Benkelman Beam, Dynaflect Road Rater, Falling
Weight Deflectometer 2 (Effective  Thickness)

Subgrade Strength, Pavement Structure, Traffic Loading

2.2.2 Transport and Road Research
Laboratory (TRRL)

TRRL (ESCAP, 1987)
! TRRL

TRRL

L (Visual Assessment)

(Present Serviceability Rating: PSR)
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2. (Use of Deflections)

3 (Roughness Measurement)
(Serviceability) 21 Slop
Variance 0% PSI
, TRRL
Vehicle Mounted Roughness Measuring Equipment 32
2.2.3
(Preventive

Maintenance) (User Cost)
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(Roughness)

(Road User Cost)

The Longitudinal Profile Analyses UNI Value
(Degradation)
(Cracking) (Distortion)
(Maintenance Frequency) (Traffic) ~ Thaw Barriers
24
24

UNI Value 3
Degradation 1
Maintenance Frequency 1
Traffic 1
Thaw Barriers 1

(Pavement Management System: PMS)

(Roughness)

0-90



(Roughness)

Dynatest Roughness and Distress Measurement (RDM)

Analytical - Empirical Design Stress

(Visual Condition)
Benefit Cost Ratio
(Skid Resistance)

Maintenance Control Index (MCI)
MCl

(Serviceability Index)
Multi - Regression

22 24
MCI0 = 10-151C -0.3D
MCI, = 10-2.23C(3
mci2 = 10-0.54DQ7

MCIO =

Bump Integrator

Strain

17
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O O

I 1

—

~ —
=

MCI 25 26
2.5 MCI
MCI
10.00
8.00 < 3
6.00
400 '
2.00
2.6 MCI
MCI
5.00
4.00-5.00
3.00- 4.00
3.00

2.24

ESCAP (Economic and Social Commission for Asia and the Pacific, 1987)

(Road Construction) (Road Maintenance)
(Road User Costs) 3



(Road Maintenance Priority Rating)

160,000

(Visual Inspection)
Benklemen Beam

(Roughness Instrument)

(Ministry of Surface Transports Repairs) 4
(Ordinary Repairs) (Periodic Surface Renewals)
Repair Works) (Flood Damage or Emergent Repairs)

(Visual Observations)

19

(Special
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(Integrated
Computer Management System)
(Road User Taxes)
(Department of Highways)
(~ , 2524)
2
1 (Preventive Maintenance)
2 (Corrective Maintenance)
4
«
L (Deflection)

(Deflection) ! 1



« . {
2. (Surface Condition)
The Asphalt Institute 4 (Cracking)

(Disintegration) (Distortion) (Skid Hazard)
(Visual Evalution)

4
3. (Traffic Volume)
(Volume) (Capacity)
4, (Skid Resistance)
4
3 Deflection Rating, Surface Evaluation Rating, Traffic Rating
2.5

Ry = 0.4 Rd+ 04 Rst+ 0.2 R( (2.5)
R = Pavement Rating Value
Rd = Deflection Rating
Rs - Surface Evaluation Rating
Rt = Traffic Rating
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Rp 2.8
28 Ry
R

0-30 Reconstruction

30-50 Rehabilitation

50-60 Resurface

60-80 Seal Coat
80-100 Routine Maintenance

Pavement Rating Value (Rp
2529 Burrow Snaith Management (BSM)

Thailand Pavement Management System (TPMS)

TPMS
3 1
2 3

TPMS 26
DRV~ = D (DWPxbfA) (TWP Xbffi) (2.6)
DRV (Defect Rating Value)
D
DWP Defect Weighting Percentage
TWP Traffic Weighting Percentage
biA, bffi =

1 200



Weighting Percentage) y
DRV
PV (Priority Value)
PV
TPMS

Net Present Value (NPV)

23

DRV (Defect Rating Value)
1 n DWP befect

1J J

TPMS

Benefit Cost Ratio
(Roughness Intervention Level)

Bump Integrator Roughness International Road
Roughness: IR / I (World Bank)
RI PSI  AASHTO 2.1
Rl = 550 53 £ 250 1)
Bump Integrator
2.9
2.9 IRI
RI ([ )
3.00
3.01-3.75
3.76-4.75
4.76-5.50

550
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(Department of Public Works)

( 254

(Routine Maintenance)

(Periodic Maintenance)

(Special Maintenance)

(Emergencies)

(Visual Measurement)
Deep Patch Skin  Patch

(Density)



2.10

The Asphalt PS
Institute (0-5)

AASHTO PSR
(0-100)
UNI Value
(0- 90)
MCI
(0-10)

Ro
(0-100)

25

2.10
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2.2.5
(Network)
! (Acceptability) .
(Roughness)
(Surface distress) (Structure) (Skid resistance)
(Zhang et al., 1993)
Unique  sums (Pavement  Surface)

(Deformation) (Cracks)

Utility Theory
1
(Utility) (Level)
(Weighting)
2.8

P = D | (28)

PI =
T1 = (Weighting)



(Delphi)

27

(Utility Value)

(Factor ~ Analysis)
1
5

29
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(communality)

Fuzzy Sets Model

(Distress) (Acceptable)
, (Unacceptable)
(Regression  analysis)

, Fuzzy Sets Model

2.3 Analytic Hierarchy Process (AHP)
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Saaty (1980)
Analytic Hierarchy Process (AHP)

AHP

AHP 21
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(Subjective)

2.10

(Objective)

30

(2.10
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