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What is Treatment Selection?
A process to assist maintenance personnel in 
making better and more informed decisions in 
selecting and applying maintenance treatments

In other 
words…
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What do we do 
with this?



3/22/2010

2

Selecting Treatment Process

Assess Pavement 
Conditions
Determine 
Feasible Treatment 
Options
Analyze andAnalyze and 
Compare Feasible 
Options
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Parameters
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     Climate      Traffic Volumes      adt < 5000Rutting

Preventive  Treatments

Pavement Condition

Treatment Life Based On Traffic Volumes & Pavement Condition
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Cost: $/SQ YD   (Treatment Only)

     adt>5000<30,000      adt >30,000

   
  D

es
er

t

   
  >

1/
2"

   
  <

1/
2"

Treatment Costs 
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GENERAL GUIDELINES FOR EFFECTIVE MAINTENANCE 
TREATMENT SELECTION

  L M S A fo $   Z

Crack/Joint Seal
    Emulsion N N N N N G G G G G G G N N G G G G 8,000 0.50-0.65 0.60-0.750.70-0.85+0.15-0.20+0.60-1.002 to 8 2 to 6 1 to 4 2 to 7 2 to 5 1 to 4 2 to 6 2 to 4 1 to 4
    Modified (Rubber) N N N N N G G G G G G G G G G G G G 8,000 0.55-0.70 0.65-0.800.75-0.90+0.15-0.20+0.60-1.005 to 9 3 to 7 N 5 to 8 3 to 6 N 3 to 7 2 to 5 N
Seal Coats
    Fog Seal (See note 1) F G N N N G G G G F F N N P F G G F 13,000 0.15-0.30 0.15-0.300.15-0.30 +0.05 +0.10 1 to 3 N N 1 to 2 N N 1 to 2 N N
    Rejuvenator (See note 1) G G N N N G G G G G F N N N N G G F 15,000 0.20-0.50 0.20-0.500.20-0.50 +0.10 +0.20 3 to 6 3 to 4 2 to 3 2 to 4 2 to 3 2 to 3 2 to 4 2 to 3 1 to 3
    Scrub Seal  (See Note 4) G G N N N G G G G G F N N G N F G P 17,000 2.15 2.15 2.15 N/A N/A 4 to 7 3 to 6 3 to 4 3 to 6 2 to 4 2 to 3 2 to 3 2 to 3 2 to 3
Slurry Seals
    Type II (See note 1) F G N N N G G G F G G G N N G G G P 23,000 1.60-2.20 1.75-2.401.90-2.60 N/A +0.30 8 to 10 4 to 6 2 to 4 7 to 10 4 to 6 1 to 4 7 to 10 3 to 5 1 to 3
    Type III G G N F N G G G F G G G N N G G G P 24,000 1.60-2.20 1.75-2.401.90-2.60 N/A +0.30 8 to 10 4 to 6 2 to 4 7 to 10 4 to 6 1 to 4 7 to 10 3 to 5 1 to 3
    REAS G G N F N G G G F G G G N N G G G P 1.20-1.80 1.20-1.801.20-1.80 N/A +0.30 8 to 10 5 to7 N 7 to 10 5 to 7 N 7 to 9 5 to 7 N
Microsurfacing
    Type II G G N G F G G G G G G G G N G G G P 31,000 2.00-2.80 2.10-2.902.25-3.00+0.10-0.20 N/A 8 to 12 5 to 8 2 to 4 7 to 12 5 to 7 2 to 4 7 to 10 3 to 6 1 to 4
    Type III G G N G G G G G G G G G G N G G G P 31,000 2.00-2.80 2.10-2.902.25-3.00+0.10-0.20 N/A 8 to 12 5 to 8 2 to 4 7 to 12 5 to 7 2 to 4 7 to 10 3 to 6 1 to 4
Chip Seals
    PME - Med. Fine (See Note 4) G G N F N G G F F G G N N N P P G P 27,000 1.80-2.00 2.25-2.753.00-3.50 N/A +0.50-1.008 to 12 5 to 8 2 to 4 7 to 12 5 to 7 2 to 4 7 to 10 3 to 6 1 to 4
    PME - Medium (See Note 4) G G N F N G G F F G N N N N P P G F 27,000 1.80-2.00 2.25-2.753.00-3.50 N/A +0.50-1.008 to 12 5 to 8 2 to 4 7 to 12 5 to 7 2 to 4 7 to 10 3 to 6 1 to 4
    PMA - Medium (See Note 3.) G G N F N G G G G G G N N G P P G F 24,000 N/A  8 to 12 6 to 9 4 to 6 7 to 12 5 to 7 4 to 6 7 to 10 4 to 6 3 to 5
    PMA - Coarse (See Note 3.) G G N F N G G G G G N N N G P P G G 24,000 N/A  8 to 12 6 to 9 4 to 6 7 to 12 5 to 7 4 to 6 7 to 10 4 to 6 3 to 5
    AR - Medium G G N F N G G G G G G N G G P P G F 65,000 3.75-4.55 4.00-4.754.25-5.00 N/A +0.50-1.008 to 12 6 to 9 4 to 6 7 to 12 5 to 7 4 to 6 7 to 10 4 to 6 3 to 5
    AR - Coarse G G N F N G G G G G N N G G P P G G 65,000 3.75-4.55 4.00-4.754.25-5.00 N/A +0.50-1.008 to 12 6 to 9 4 to 6 7 to 12 5 to 7 4 to 6 7 to 10 4 to 6 3 to 5
Cape Seals
    Slurry G G N F N G G G G G G G N N G G G P 9 to 147 to 10 5 to 7 8 to 12 6 to 8 5 to 7 8 to 10 5 to 7 4 to 6
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    Micro G G N G F G G G G G G G N N G G G P 10 to 148 to 10 5 to 8 8 to 12 6 to 8 5 to 8 8 to 10 5 to 7 4 to 6
PM Alternative to a Seal Coat > 30,000 ADT

    PBA-O G G P F N G G G G G G G F F G G G P 65,000 8-12 8-14 10-16 +1.20-4.008 to 146 to 12 4 to 7 8 to 12 6 to 10 4 to 5 8 to 10 5 to 7 3 to 5
    RAC-O G G P F N G G G G G G G F P G G G P 60,000 10-14 10-14 +1.50-3.508 to 145 to 12 4 to 7 8 to 12 5 to 10 4 to 5 8 to 10 5 to 9 3 to 5
    RAC-O High Binder (HB) G G P F N G G G G G G G F P G G G P 65,000 10-14 10-14 +1.50-3.508 to 156 to 12 4 to 8 10 to 126 to 12 4 to 6 8 to 12 5 to 10 4 to 5
    RAC-G G G P G F G G G G G G G F F G G G G 65,000 10-14 10-14 +1.50-3.508 to 146 to 10 4 to 6 8 to 12 5 to 9 4 to 5 8 to 10 5 to 7 3 to 5
    PBA-G G G P P N G G G G G G G F F G G G G 60,000 8-12 8-14 10-16 +1.20-4.008 to 146 to 12 4 to 7 8 to 12 6 to 10 4 to 5 8 to 10 5 to 7 3 to 5
    Thin Bonded Wearing Course (BWC) G G P F N G G G G G G G F F G G G G 85,000 10-14 10-14 +1.50-3.508 to 125 to 10 4 to 6 8 to 10 5 to 9 4 to 5 8 to 10 5 to 9 3 to 4
  Thin Bonded Wearing Course Rubber (BWC-RAC O/G G G P F N G G G G G G G F F G G G G 85,000 10-14 10-14 +1.50-3.508 to 125 to 10 4 to 6 8 to 10 5 to 9 4 to 5 8 to 10 5 to 9 3 to 4

Maintenance Treatments
Thin Lifts Overlays

    Conventional G G P G G G G G G G G G G G G G G G 45,000 8-12 8-14 10-16 +1.20-4.008 to 125 to 10 4 to 6 8 to 10 6 to 9 3 to 6 6 to 8 4 to 6 1 to 3
    PBA G G P G G G G G G G G G G G G G G G 60,000 8-12 8-14 10-16 +1.20-4.008 to 146 to 12 4 to 7 8 to 12 6 to 10 4 to 5 8 to 10 5 to 7 3 to 5
    RAC G G P G F G G G G G G G F F G G G G 65,000 10-14 10-14 +1.50-3.508 to 145 to 12 4 to 7 8 to 12 5 to 10 4 to 5 8 to 10 5 to 9 3 to 5

   Digouts P P G N G G G G G G G G G G G G G G 125,000  

Where is the magnifying glass?
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Maintenance Selection – Detailed Example 
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    R e ju ve n a to r (S e e  n o te  1 ) G G N N N
    S c ru b  S e a l  (S e e  N o te  4 ) G G N N N
S lu rry  S e a ls
    T yp e  II (S e e  n o te  1 ) F G N N N
    T yp e  III G G N F N
    R E A S  G G N F N
M ic ro s u rfa c in g
    T yp e  II G G N G F
    T yp e  III G G N G G

Maintenance Selection on Cracks - Overview

Criteria Low Medium High Low Medium High Low Medium High Low Medium High Low Medium High

Width <1/4" >1/4", <1/2" >1/2" <1/4" >1/4", <1/2" >1/2" <1/4" >1/4", <1/2" >1/2" <1/4" >1/4", <1/2" >1/2" No >0%, <10% >10%
or or or or or or or or or Material Material Material

Area <10% >10%, <20% >20%, <30% <10% >10%, <20% >20%, <30% <10% >10%, <20% >20%, <30% Loss Loss Loss
Preventive Treatment

GENERAL GUIDELINES FOR EFFECTIVE MAINTENANCE TREATMENTS ON CRACKS
Type of Cracking

        Alligator "A"         Alligator "B"         Alligator "C" Longitudinal/Transverse Edge

Preventive Treatment
Crack/Joint Seal (See Note 5)

    Emulsion N F N N P N N N N G F N G P P

    Modified (Rubber) N G P N P N N P N P G F P P P

    Fog Seal (See note 1) G P N G N N F N N F N N F P P

    Rejuvenator (See note 1) G N N G N N F N N F N N F P P

    Scrub Seals G F N G F (See Note 4) N G P (See Note 4) N F P P F P P

Slurry Seals
    Type II (See note 1) F N N F N N F N N F N N F P P

    Type III F P N F P N F P N F P N F P P

Microsurfacing
    Type II (See note 2) G N N F P N F P N F N N P P P

    Type III G P N F P N F P N F N N P P P

Chip Seal
    PME - Med. Fine G P N G F (See Note 4) N G P (See Note 4) N P P N P P P

    PME - Medium G P N G F (See Note 4) N G P (See Note 4) N P P N P P P
G P P G F ( P G P P P P N P P P
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    PMA - Medium (See Note 3.) G P P G F (See Note 4) P G P (See Note 4) P P P N P P P

    PMA - Coarse (See Note 3.) G P P G F (See Note 4) P G P (See Note 4) P P P N P P P

    AR - Medium G G F G G F G F (See Note 4) F P F F P P P

    AR - Coarse G G F G G F G F (See Note 4) F P F F P P P

PM Alternative > 30,000 ADT
     PBA OGAC G F N G F (See Note 4) N G F (See Note 4) N G F P P P P

     RAC-O G G F G G F (See Note 4) G G F G F P P P P

     RAC-O High Binder (HB) G G F G G F (See Note 4) G G F G F P F F F

     RAC-G G G G G G F (See Note 4) G G G G F P G G G

    Thin Bonded Wearing Course Rubber (BWCR) G G G G F (See Note 4) F (See Note 4) G F (See Note 4) F F F P P P P

Maintenance Treatments
    Conventional G G F G G (See Note 4) P (See Note 4) G G F P F F N F F

    PBA G G G G G (See Note 4) P (See Note 4) G G G P F F N F F

    RAC G F P F P (See Note 4) P G F P P P F N F F

    BWC
    Digouts N N F N N G N N G N F F N F G

Not another one
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Guidelines for Effective Treatments on Cracks 
– Detailed Example

Alligator "C" Longitudinal/Transverse
Criteria Low Medium High Low Medium High

Width <1/4"
>1/4", 
<1/2" >1/2" <1/4"

>1/4", 
<1/2" >1/2"

or or or

Area <10%
>10%, 
<20%

>20%, 
<30%

Treatment

Microsurfacing
Type II (See note 2) F P N F N N

Type III F P N F N N

PM Alternative >30 000 ADT
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PM Alternative >30,000 ADT

PBA OGAC G F (Note 4) N G F P

RAC-O G G F G F P

RAC-O High Binder (HB) G G F G F P

RAC-G G G G G F P

Thin Bonded Wearing Course 
Rubber (BWCR) G F (Note 4) F F F P

Difficulty of Using Traditional 
Decision Tree or Decision Matrix

Several treatments may be feasibleSeveral treatments may be feasible
Cost and life of the treatment will vary
Effect of the treatment on the life 
extension of  the existing pavement 
needs to be quantifiedneeds to be quantified
Other factors to consider

8
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Expert 
System 
Concept Users

User Interface

Inference Engine

Knowledge

9

Knowledge Base:
Rules,

Pavement Treatment
Strategies

…

Knowledge 
Engineer:
Maintain,
Update,
Learn

Advantage of the Preliminary 
Developed Expert System

Uses Caltrans MTAG existing decisionUses Caltrans MTAG existing decision 
matrix
Can deal with more complex scenarios
Knowledge is retained to the system
New treatments can be addedNew treatments can be added
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User Interface – Main Page

11

Select No Crack 
Distresses

12
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Select CrackSelect Crack 
Distresses

13

Strategy Selection Methods

14
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•Treatment Life
•Treatment Cost
•Interest Rate

Equivalent 
Annual Cost

15

Expert System Approach

See MTAG for 
More Info

16

1. Do you have qualified contractor?
2. Can the treatment meet the 

environmental impact regulations?
3. … … ?
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Weight Factors

MultipleMultiple 
Objectives Weight factors 

are editable

17

Obtain value 
f d t b

The System can recommend values

from database

Values are 
editable
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Ranking of Treatment Results

Ranking 
treatments 

based on score

G t

19

Generate 
Report

Knowledge Engineer

Four User Groups
•General user
•Advanced user
•Knowledge Engineer
•Admin

20
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Knowledge Engineer Functions

21

Summary

Expert systems can help inexperienced 
engineers to select appropriate treatmentsengineers to select appropriate treatments.
Supports seasoned engineers streamline 
and explicitly present their decision making 
process.
Expert system is flexible and expandablep y p

22
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MTAG Fl ibl P t St t S l tiMTAG Flexible Pavement Strategy Selection
Website:

http://ceresearch.ecst.csuchico.edu/TreatmentSelection

23

Contact 
Ding Cheng , CP2 Center

California State University, Chico
dxcheng@csuchico.edu


