
TO: SUPPLEMENTAL TAX OVERSIGHT COMMITTEE 
 
FROM: DOUG MONN, PUBLIC WORKS DIRECTOR 
 
SUBJECT: PAVEMENT MANAGEMENT PLAN  
 
DATE: JUNE 26, 2013 
 
  
NEEDS: For the Committee to receive and file a Pavement Management Plan briefing. 
 
FACTS: 1. Orientation of the Committee to City Planning and Policy as they pertain to 

City streets concludes with this third and final plan presentation: 
Factors for a well-designed roadway. 
Factors for a well-constructed roadway. 
Factors that cause deterioration of road surface. 
Best management to extend the useful life of the City’s road system. 

 
 2. Pavement design is based on theoretical parameters: 

 Traffic Index (TI) is a theoretical number assigned to a street based on the 
expected loading (over time, the amount of traffic traveling on the road, 
impacts its ability to bear the loads). 
R-value (resistivity) is the strength of the native soil to resist the loads 
expected on the surface. 

 
 3. The thickness of the aggregate base and hot mix asphalt needed for a street is 

determined by balancing the number of cars using the road (traffic index) and 
the strength of the soil (R-value) needed to support the necessary loading.  

 
 4. Once constructed, maintenance and protection of the road surface from sun 

and water are the major factors in the prevention of deterioration. 
 
ANALYSIS & 
CONCLUSION: Cost effective pavement preservation requires applying the right treatment at the 

right time. 
 
POLICY 
REFERENCE: June 2006 Adopted Pavement Management Program 
 
FISCAL 
IMPACT: None/information only 
 
OPTIONS: aa. Receive and file reports 
   
 bb. Amend, modify, or reject the above option. 
 
 
 
Attachments: PowerPoint Presentation Slides 
 2006 Pavement Management Program 
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Supplemental Tax 
Oversight Committee 
Presentation No. 3 
June 26, 2013 
 
Ditas Esperanza, City Capital Projects Engineer 
Joe Ririe, Pavement Engineering, Inc. 
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Recap of Presentation No. 2 

Presentation No. 2 was an overview of the: 
 

• The City’s Circulation Element 
 

• Road design and effects on travel speed, congestion, and 
traffic volume for arterial roads  
 

• Public Works Contract Code and how projects are advertised 
and awarded for construction 
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Pavement Maintenance Management 

Tonight’s presentation will discuss pavement maintenance/ 
management, including: 

 
• Factors for a well-designed roadway 

 
• Factors for a well-constructed roadway 

 
• Factors that cause deterioration of road surface 

 
• Best management to extend the useful life of the City’s road 

system 
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Circulation  
Element  
Master Plan  
Map 
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Presentation No. 2 showed the City’s Circulation Element, which was an 
overview of the City’s street network system. 
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Street Classifications 

The City’s street network system consists of four street 
classifications that the City maintains: 

 
• Arterials:  Niblick, Creston, Spring, Vine, etc. 

 
• Collectors:  Rambouillet, Nicklaus, Scott, etc. 

 
• Residential 

 
• Alleys 
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ARTERIALS & 
COLLECTORS 
 
       Arterial 
            Collector 
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32 miles of arterials 

20 miles of collectors 

45 miles of residential 

4 miles of alleys 
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Road Design – Based on Two Factors 

• Traffic Index (TI) is the number assigned to the expected 
loading of a street segment.  

The more volume expected (arterials), the higher the TI 

 
• Recommended TI’s 

8.0  for arterials (Niblick, Spring, Creston, etc.) 
7.0 for collectors (Rambouillet, Lana, Scott, etc.) 
6.0 for residential and alleys 
 

... and by the way, Caltrans uses a TI of 14 for their freeways and highways 
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Road Design – Based on Two Factors, cont’d 

• R-Value is the condition of the native soil. 
• It is the native soil’s existing characteristics that can resist the 

anticipated long-term weight the street will experience. 

• In San Luis Obispo County, where poor soils are common, this number 
can be as low as 5 (the lowest possible) 

• Aggregate base, which is an engineered material designed to have 
certain characteristics, has an R-Value of 78 

 

8 

 
• In pavement design, the lower the R-Value, 

the more structural section is needed to 
‘bridge’ the soil and provide a well 
performing section. This is illustrated in the 
graph on the right for a pavement section 
with a TI of 7.0 
 
 

Structural Section Based on 
Native Soil R-Value 
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Pavement Investigation & Analysis 

• Pavement rehabilitation requires significant financial 
investment. Therefore it makes sense to design pavement 
to last as long as possible and take into consideration all 
possible factors that impact performance or contribute  
to premature deterioration. 

• Factors affecting future pavement performance  
cannot be determined solely by appearance or  
surface condition.  

• It is the existing pavement structure and underlying 
soils that are key to designing long-lasting, structurally 
sound pavement. 
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Pavement Investigation & Analysis, cont’d 

• The existing pavement structure and character of 
underlying soils cannot be determined solely from 
historical records. 

• Record drawings show what is supposed to be there.  

• But was it actually constructed that way?  

• And how are the native soils and base materials behaving 
compared to idealized “R-value” and gravel factors 
assumptions?  

• The only way to know is to investigate/test. 
 11 
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Investigation Methods 
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Pavement Deterioration 
Pavement Deterioration Cycle 
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Pavement Deterioration, cont’d 

14 Impact of Sun and Water 

Impact of Heavy Loads 
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Pavement Deterioration, cont’d 
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Common Pavement Distresses 

Weathering 
or Raveling

Transverse or 
Longitudinal 

Cracking 

Block 
Cracking

Alligator 
Cracking

6-29-13 STOC Agenda Item 2  Page 16 of 44



Pavement Evaluation 

16 

• Alligator cracking 
• Block cracking 
• Distortions 
• Longitudinal / transverse 

cracking 
• Patches 
• Rutting / depressions 
• Weathering / raveling 

100 – 91 = Excellent 
 90 – 71 =  Good 
 70 – 51 =  Fair 
 50 – 31 =  Poor 
 30 – 0   =  Failed 
Developed by the  U. S. Army Corp of 
Engineers during World War II and 
standardized by ASTM, the PCI is an 
objective and rational basis for 
determining pavement condition and 
establishing maintenance priorities.

Pavement Condition Index Evaluating Common 
Pavement Distresses 
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Pavement Condition Index Examples 
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PCI = 100 
Excellent 100-91 

PCI = 85 
Good 90-71 
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Pavement Condition Index Examples 
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PCI = 70 
Fair 70-51 

PCI = 60 
Fair 70-51 
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Pavement Condition Index Examples 
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PCI = 51 
Fair 70-51 

PCI = 38 
Poor 50-31 
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Pavement Condition Index Examples 
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PCI = 28 
Failed 30-0 

PCI = ? 
Enough said 
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Pavement Preservation 

21 

Applying the RIGHT TREATMENT 

to the RIGHT PAVEMENT 

at the RIGHT TIME 

using the RIGHT MATERIALS 
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Pavement Preservation Timing 

22 

It makes more sense to spend maintenance money on a “decent road” 
to extend that road’s useful life while other more deteriorated roads 
are left alone. 
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Pavement Maintenance Treatment 

23 

Crack Sealing Treatment 
• The right treatment for block or transverse 

cracking 

• Inexpensive 

• Prevents water from seeping beneath the 
asphalt to the subgrade where structural 
damage occurs 

•

Slurry Seal Treatment 
• The right treatment for raveled pavement in 

traffic areas with speed limits above 15 mph 

• Skid resistant 

• Fills in minor cracks, creates a uniform finish & 
provides a  weather- and water-tight surface 
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Pavement Maintenance Treatment 

24 

Digout & Patching Treatment 
• The right treatment to prevent damage to the 

subgrade 

• Requires precise excavating of damaged areas 
that are then filled with a new asphalt mix 

• Applied on a localized basis 

 

Cape Seal Treatment 
• Combines a chip (aggregate) layer followed 

within a few weeks by a slurry seal for 
durability 

• Prevents water damage to the road bed and 
provides a new wear surface 

• Significantly extends pavement life when 
combined with crack sealing & surface patching 
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Pavement Maintenance Treatment 

25 

Overlay Treatment
• The right treatment for severely deteriorated 

pavement 
• Overlays existing pavement with a new layer of 

bituminous asphalt 
• Thickness depends on existing   pavement 

condition and traffic 
• Strengthens overall pavement structure and 

improves ride 

Mill & Fill Treatment 
• Removes existing asphalt to a predetermined 

depth and  replaces with new HMA. 
• Extends the life of existing roads. 
• Creates a smooth ride by eliminating the 

effects of tire ruts and any asphalt movement 
that may occur. 
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Pavement Maintenance Treatment 

26 

Reconstruction 
• Required when paved has failed or become 

functionally obsolete 
• Removes and replaces existing pavement 

structure 
• Uses either new or recycled paving materials 

or a combination of both 

Reconstruction Pulverization
• Grinds the existing asphalt surface and mixes 

it with the aggregate base 
• Strengthens the existing base and forms a 

stronger foundation for reconstruction 
• Improves drainage 
• Eliminates bumps, humps and rutting 
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Pavement Preservation Goals 

 

• Good inspections 
 

• Good design 
 

• Good management 
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Good Pavement Inspections 
• Avoid guesswork based solely on visual appearance or surface condition, 

which can be misleading.

• Provide a complete picture of the existing pavement and its in-place strength. 

• Determine pavement structure, underlying soils, why pavement fails and how 
it will perform with various maintenance or rehabilitation treatments. 

• Employ recognized test methods such as CTM and ASTM 

 
 
 
 

28 

• Accurately monitors asphalt concrete mixes  
to ensure mix designs meet specifications and to 
measure in-place HMA (Hot Mix Asphalt) density 
during the laydown phase to ensure sufficient 
compaction. 

• Mix quality and compaction quality are essential 
to long-lasting pavements. 
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Good Pavement Design 

• Requires knowledge of entire pavement structure:  
layer thicknesses, cracking influences, soil characteristics 
and structural support values of the existing pavement 

• Determines constraints based on structural support 

• Considers “constructability” of prospective treatments 

• Develops options for increasing pavement service life 

• Eliminates guesswork that results in cost overruns during 
construction 
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PAVEMENT DESIGN
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Good Pavement Management 
• Best-First “Top Down” Management:  

focuses maintenance and rehabilitation on the best 
streets in the system.   

• Interim procedure 

• Worst-First “Bottom Up” Management:  
focuses maintenance and rehabilitation on the worst 
streets in the system.   

• Interim procedure 

• Critical-Point Management:  
focuses maintenance and rehabilitation on streets above 
rather than below a critical PCI.  

• Most economical in the long run 
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PAVEMENT MANAGEMENT
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Good Pavement Management 
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PAVEMENT MANAGEMENT
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Good Pavement Management 

This table shows that for every $1 spent early on pavement 
preservation, the need to spend $6 to $14 on future repair  
or replacement can be avoided. 32 

Source:  National Center for Pavement Preservation 

PAVEMENT PRESERVATION IS COST EFFECTIVE With the Pavement 
Preservation Graph in mind, 
in 2006 City Council adopted 
the following policies in a 
Pavement Management 
Program: 

• Repair streets to maintain an 
average PCI of 80 or greater. 

• Use the annual street 
maintenance budget for 
preventive maintenance and 
the remainder for heavy 
maintenance or 
reconstruction. 
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Good Pavement Management 

33 

• In 2008, staff developed a list of streets for maintenance using the 
policies adopted by City Council. The list included residential, 
collector, and arterial streets. However, the State discontinued its 
gas tax transfers to cities and no substantial progress was made. 

 

• The Street Maintenance Plan that was presented to City Council on 
March 5, 2013 provided two (2) plan options. 

Plan A is a variant of the 2008 Plan focusing on a mix of 
residential, collector and arterial streets. 

Plan B focuses on arterial and collector streets along with certain 
residential streets that function as “collectors” as they serve 
adjacent businesses and schools.  
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Good Pavement Management 

34 

Plan A addresses 12 miles of roadways  
(combination residential, collectors and arterials. 

Plan B addresses 15 miles of roadways  
(arterials and collectors). 

 

The philosophy behind Plan B is that arterials and 
collectors are the most traveled streets and therefore  
Paso Robles citizens would see their  
sales tax contributions at work sooner. 
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2013 Proposed Street Maintenance Plan B 
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