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The following is a

description of how
each of the com-
ponents of RoadMatrix is used to help answer these
fundamental questions.

RoadMatrix stores the road location, the geomet-
rics, the pavement structural data (i.e. AC thickness,
base thickness, etc), and traffic data (i.e. Traffic In-
dex, AADT) as part of the network inventory.

Our first step is to obtain a network level assess-
ment of the condition of all the County roads. To
accomplish this, Department staff drives each road;
carefully identifies the type, severity, and extent of
the cracks or distresses on the road; and documents
the conditions. Photographs of representative road
sections are also taken. This information is then en-
tered into RoadMatrix which converts the data into
a pavement condition index (PCl) on a scale from

0 to 100, with 100 being best. The PCl helps us an-
swer the question “What condition is it in?”

Once the PCl is determined, the next question is
“When should we fix it?” Our objective is to catch
roads before they reach a condition level that
would require a more costly treatment. Pavement
performance models contained within RoadMa-
trix show how the PCl changes over the years. How
fast the road deteriorates depends on the follow-
ing factors: (1) type of pavement; (2) thickness

of the pavement
structure; (3) traf-
fic volume, and; (4)
sub-grade strength.
Using these factors,
RoadMatrix match-
es each County
road to a pavement
life cycle curve,
which enables us to
predict pavement
condition at any
time in the future.
Using these curves,
we set PCl thresh-

"

olds consistent with
the Department’s treatment strategies for preserva-
tion and rehabilitation. Our goals are to focus on
keeping our good roads in good condition by uti-

lizing pavement preservation treatments and to fix
the roads that are on the verge of going to major
rehabilitation or reconstruction. RoadMatrix is also
able to quantify the Remaining Service Life (RSL)
which estimates when the road will reach a PCl lev-
el for reconstruction. The models and triggers have
assisted us in prioritizing and scheduling preven-
tive maintenance and rehabilitation treatments in a
timely manner.

Once we know what condition the road is in and
when we should fix it, the next question is, “How
do we fix the road?” In RoadMatrix, the Depart-
ment established its treatment protocols in deci-
sion trees which are logical flow charts with a series
of “yes” or “no” answers to questions pertaining to
pavement condition, cracking severity and extent,
structural thicknesses, traffic conditions, etc., that
lead to the appropriate and most cost effective
treatment selection.

The factors considered when selecting a treatment
include:

* Pavement condition

e Structural adequacy

e Urban vs. rural setting

* Traffic conditions

e Climatic conditions

* Availability of materials or contractors

* Past performance

An example of one of the decision trees is shown
below:

RoadMatrix has the flexibility to address the com-
plexities and variations of our road network. Road-
Matrix enables us to customize the trees with our
own criteria or protocol based our experience with
treatments. For example, our experience has shown
that Rubberized Asphalt Concrete (RAC) is a very
cost effective treatment requiring little or no main-
tenance treatments for 12 years or more compared
to conventional asphalt concrete when properly
designed and constructed as a surface course on
roads with high traffic volumes. Since the Depart-
ment has traditionally taken the “worst first ap-
proach”, our tool box of treatments had limited
preventative maintenance treatments. For the past
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couple of years, we have expanded our tool box to
include more pavement preservation strategies such
as polymer modified cape seals or scrub seals. Since
RoadMatrix decision trees could easily be set up, we
were able to incorporate best management prac-
tices for pavement preservation in our treatment se-
lection.

After the maintenance and rehabilitation decision
tree analysis is complete, RoadMatrix calculates
the benefit/cost ratio for each street. "What-if’ sce-
narios are run to determine the optimal programs
of preservation and rehabilitation for the network
based on funding constraints and/or performance
goals. RoadMatrix performs several iterations on
each road to determine the optimal treatment and
when to perform the treatment based on a cost ef-
fective approach. The results of these analyses are
then used to develop work programs for planning
and budget preparations. Once funding is secured,
a project level study is conducted to further refine

the scope of work and prepare construction con-
tract bid packages.

With drastic cuts in transportation funding and a
growing backlog, the Department recognizes that
it is not business as usual and that the challeng-

es ahead to maintain our infrastructure will not

be easy. We need to be more creative in the use

of funds to get the most ‘bang’ for our buck. The
Department has embraced the preservation man-
tra - right treatment, on the right road, at the right
time. We recognize that implementing pavement
preservation strategies is key in maintaining the
condition of our network cost effectively, especially
in these challenging times. To help us live up to this
commitment, we have utilized our pavement man-
agement system to make better decisions, develop
better groupings of projects, improve the alloca-
tions of limited funds, and improve the road net-
work conditions cost effectively.

Center news

By Mary Stroup Gardiner, CP2 Center

New training tools starting
development at the CP2 Centers

he Center is currently starting the development

of a Pavement Academy for Caltrans. This is a
joint effort between the CP2 Main Center staff at
CSU, Chico and Dr. Dragos Andrei and Dr. Shadi
Saadeh from the newly formed CP2 satellite Centers
at Cal Poly Pomona and CSU, Long Beach, and the
Caltrans Division of Pavement Management. The
Pavement Academy will provide applied knowledge
and training to pavement engineers in materials
characterization, mix design, field testing and dis-
tress identification, pavement strategy selection, de-
sign and detailing, preservation, maintenance, and
rehabilitation, construction related quality assur-
ance and control, and, pavement management sys-
tems and life cycle analysis.

The Center will follow a five-step approach to devel-
oping the training materials for this Academy:

1) identify existing pavement design related training
tools and courses; 2) identify training needs for dif-
ferent target audiences; 3) assess existing training
materials for gaps and inconsistencies in relation to
statewide policies, standards, and guidance; 4) de-
velop the needed training materials, and; 5) deliver
the needed training. Work is just starting on the
first step in the project.

Fall plans for the Pavement
Preservation Certificate Program
No on-line classes will be offered this fall. All four

classes will be on-line and ready to go for the
spring 2010 semester.

e CIVL 682 - Introduction to
Pavement Preservation

e CIVL 683 - Flexible Pavement
Preservation

* CIVL 684 - Rigid Pavement
Preservation

¢ CIVL 685 — Pavement
Management Systems

CP2 Center ongoing research updates

NCHRP Syntheses Development Nearing
Completion — The final report for the NCHRP 40-01
synthesis on Recycled Materials and Byproducts in
Highway Applications is currently being drafted.
The synthesis, when completed, will include infor-
mation on a wide range of byproducts as well as

a summary of downloadable software tools for
assessing the potential impact of these materials on
our environment and examples of implementation
by states of environmental regulations and byprod-
uct characterization.

The final report for the NCHRP 40-13 synthesis on
Recycling and Reclamation of Asphalt Pavements
Using In-Place Methods is also in development. This
project used surveys of both State Materials En-
gineers and the Asphalt Recycling and Reclaiming
Association (ARRA) members to identify topics on
which further education on the appropriate selec-
tion and use of recycling methods is needed.

Both of these syntheses will be available soon from
NCHRP.

NHI Emulsions Course Outline — The outline devel-
oped for the National Highway Institute for Emul-
sions has been submitted. This outline will be used
by NHI to develop a new class that will provide ba-
sic emulsion concepts, manufacture, quality control,
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Estakhri and
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Texas A&M at
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Former Caltrans Di-
rector Will Kempton

Pete Stephanos

Dr. Jon Epps

and product selection for various
| pavement construction and preserva-
tion treatments.

Ding Cheng participates
inthe 2009 GeoHunan
International Conference

The 2009 Geohunan International
Conference was held in Changsha,
Hunan province of China on Aug 3-5. Dr. DingXin
Cheng attended this conference and presented the
paper “Incorporating Expert System Concept into
Pavement Treatment Strategy Selection”. The co-
authors of the paper are Gary Hicks, Mary Stroup-
Gardiner, and Haiping Zhou. More than 200 people
from 20 different countries attended this confer-
ence. This conference provided a showcase for re-
cent developments and advancements in pavement
and geotechnical engineering, and offered a forum
to discuss and debate future directions for geo-en-
gineering in the 21st century.

The conference involved several important topics in
pavement engineering, such as Warm Mix Asphalt
development, bridge deck pavement, performance
modeling, evaluation of pavement systems and ma-
terials, roadway pavement material characterization
and rehabilitation, material, design, construction,
maintenance and testing of pavement, accelerated
testing, and highway management.

There were several co-sponsors from the United
States for this conference, including ASCE, TRB,
FHWA, Asphalt Institute, TTI, Texas Department of
Transportation, and International Society for As-
phalt Pavement.

Are you looking for help on pavement

preservation issues?

The Center has established a help desk to answer
your questions. Please feel free to contract Dr. Gary
Hicks at (530)898-3685 or rghicks@csuchico.edu if
you need technical assistance on pavement preser-
vations issues.

Conferences

NAPA brings its ‘Warm-Mix Asphalt and
Recycling’ symposium to Sacramento

ore than 250 people attended the meeting

held in Sacramento, Calif., June 8-10, 2009.
Director Will Kempton started the program by dis-
cussing some of the budget issues facing the state
and the nation. He also addressed the environmen-
tal and energy issues (global warming, emissions,
and more) facing the state and indicated that Cali-
fornia is a leader in a number of these efforts. He
pointed out that Caltrans had recently formed a
new Pavement Management Division (headed by
Dr. Shakir Shatnawi) which will address many of
the items to be discussed at this conference includ-
ing pavement recycling, warm mixes, and supply of
pavement materials.

Peter Stephanos, Head of the FHWA Pavements Di-
vision, presented a national perspective on some of
the key focus areas of the Federal Highway Admin-
istration. He discussed one of the key focus areas in
detail, FHWA's Environmental Stewardship program,
which covers the topics of recycling, warm mixes,
modifiers for asphalt and use of marginal materials
in pavements. Though not discussed in detail, an-
other focus area is the one dealing with Pavement
Management and Preservation, which directly af-
fects some of the things our Center is working on.

Dr. Jon Epps of Granite Construction delivered the
keynote address on recycling and warm mixes. He
said we have come a long way in the development
and deployment of these technologies, but there
are still barriers to be overcome. Some of the barri-
ers for both technologies are:

* Resistance to change

* Documenting the performance of the
technologies

* Technical and engineering issues such as mix
design

* Marketing the benefits of the technologies

Though he discussed primarily the use of recycled
asphalt pavement (RAP) in central plants, Caltrans
is now looking at increasing recycling both at the
plant and using in-place techniques. Recycling has
been around since the 1970’s, but still is not used
as widely as it should be.

The remainder of the first day focused on supply
issues for both asphalt and aggregate as well as
additional discussion on the value of RAP and the
western agency (Washington, Oregon and Califor-
nia, including the City of L.A.) perspective on us-
ing recycled asphalt pavements. Most have used
central plant recycling, but some agencies also dis-
cussed their experiences with in-place recycling.

The second day continued with discussions on vari-
ous aspects of recycling, while the last day focused
exclusively on warm mixes.

All the presentations suggest that warm mixes can
perform as well as conventional hot mixes, but
have significant benefits including:
* Energy use and emission reductions
* Allowing mixes to be placed at night or in
cooler climates
* Improved workability and compaction at lower
temperatures

In summary, the event brought together industry,
agencies and academia to discuss important issues
facing the implementation of these new (but not so
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new) technologies. Bottom line, change is difficult to
implement and things that get measured get done.

First International Conference on
Pavement Preservation

Plan to attend the First International Conference
on Pavement Preservation (ICPP), during the week
of April 13-15, 2010, in Newport Beach, CA at the
Radisson Hotel. The ICPP will bring together re-
searchers and experts working in the field of pave-
ment preservation to exchange ideas and discuss
critical issues and concerns. This will be a “don’t-
miss” event for anyone in the pavement preserva-
tion field.

The conference is sponsored and co-organized

by Caltrans, the Federal Highway Administration
(FHWA) and the Foundation for Pavement Preser-
vation (FP2). Other agencies participating in the
planning of the conference include the California
Pavement Preservation (CP2) Center, the National
Center for Pavement Preservation (NCPP), and the
University of California, Berkeley. Non-participating
sponsors include TRB, APWA, NACE, and the IRF.

The conference venue will be in sunny Southern
California, close to the John Wayne Airport, in New-
port Beach, Orange County. Hotel information will
be provided soon via the event’s website. In 2010
the conference will be held in place of the success-
ful California Pavement Preservation Conference.
Organizers are inviting bids for a location for the
second conference to be held in 2014.

Main themes and program

The main theme of the conference will be pave-
ment preservation and sustainability. The confer-
ence will address an array of issues relevant to the
pavement preservation community.

The program will consist of peer reviewed papers
and selected invited presentations. Highlights of
the conference are to include case studies of pres-
ervation from U.S. highway agencies, industry, and
international organizations. The presentations are
expected to take place on April 13-15, 2010, with
workshops and/or demonstrations tentatively
scheduled to take place on April 12th and 16th.

Full papers are being peer reviewed for selection

to be included in the conference proceedings or in
Pavement Preservation Journal. The final camera-
ready papers are due on November 1, 2009. The
official language of the conference will be English
for both papers and presentations. Papers from the
conference will be included in conference proceed-
ings and/or on a CD.

Contact Information

Visit the conference website at www.pavement-
preservation.org/icpp/ for more information in-
cluding exhibiting and sponsorship opportunities.
Registration information for the conference and
the hotel should be available in September 2009 on
the conference website or you can contact confer-
ences@techtransfer.berkeley.edu. @

PPTG News

By Larry Rouen, Craig Hennings and Hans Ho

PPTG Co-chairs meeting held in
Sacramento

arry Rouen, the new interim

Chief of the Office of Pave-
ment Preservation and PPTG
co-chair for Caltrans, presided
over the meeting of the Caltrans
and industry co-chairs of the
sub-task groups in Sacramento
— on May 27, 2009. His industry
co-chairs, Hans Ho and Craig
Hennings, assisted in overseeing
the meeting. Items discussed in-
cluded the following:

PPTG news and directions

Rock products procedures
* Innovation projects for 2009
» Specifications for the 2010 book
* Nominations for new co-chairs beginning in 2010

@ e PPTG self evaluation

Subtask group reports

el Lt

PPTG co-chairs, left
to right, Craig Hen-
nings, Hans Ho, and
Larry Rouen.

Next All-Members meeting scheduled

The PPTG members have cast their votes for the

day and time for the Fall, 2009, All-Members PPTG
meeting. It will be held December 7, 2009, at the
Caltrans offices, 2800 Gateway Oaks Dr. Sacramen-
to, Calif., in the Yosemite A & B meeting rooms. The
agenda is on the CP2 Website www.cp2info.org/
taskgroup. See you there!

Roles and expectations of PPTG
leadership

Following is a summary of the roles and expecta-
tions of the PPTG leadership group:

PPTG co-chairs (Larry Rouen, Hans Ho and Craig
Hennings) will:
¢ Provide leadership on all pavement preserva-
tion-related issues
e Conduct regular meetings and teleconferences
to brainstorm issues, new technologies, and
other ideas
¢ Keep the PPTG informed on important issues
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* Arrange for the PPTG All Member meetings * Provide review comments and input related to
and plan the agendas the MTAG and other related documents
* Participate in the planning for the annual * Participate in the All Members PPTG meetings
Pavement Preservation Conference * Share information resulting from sub-group
) meetings to all members of your subgroup
PPTG sub-group co-chairs (Caltrans and ¢ Provide membership information to the
industry chairs of the 22 subgroups) will: coordinators for the flexible and rigid groups.
* Develop a work plan for the sub-group and
update it periodically. Work plan should be CPZ Center
submitted to the co-chairs for approval * Maintain mailing list for PPTG subgroups
* Arrange for subgroup meetings or teleconfer- (flexible and rigid)
ences at least 4 times per year to execute the * Maintain mailing list for all PPTG members and
work plan. Projects related to specs, guides, friends (flexible and rigid)
and training or those identified by the PPTG * Support the PPTG co-chairs in distributing
co-chairs should be part of the effort mailings to the PPTG

Upcoming events

September 2009 Sept. 13-16, 2009 — Public Works Congress and Exposition. Columbus, Ohio www.apwa.net

Sept. 15, 2009-CP2 Task Group Pavement Management Workshop. Santa Barbara, Calif.,
www.alturl.com/8cgq

Sept. 16, 2009 — Municipal Concrete Pavement Workshop. Ontario, Calif.,
www.acpa—-southwest.org/workshops.htm

Sept.29 — Oct. 1, 2009 — Concrete Pavements 1017. Oakland, Calif.

Sept.30 — Oct. 2, 2009 - International Conference on Perpetual Pavement. Columbus, Ohio,
www.ohio.edu/icpp

October 2009 Oct.8, 2009 — Calif. Concrete Pavement Workshop, Sacramento Convention Center, Sacramento, Calif.,
Contact Craig Hennings (209) 499-9052. Registration opens Sept. 1.
www.acpa—-southwest.org/workshops.htm#oct9

Oct.19-21, 2009 - Eighth National Conference on Transportation Asset Management: Putting the Asset
Management Pieces Together. Portland, Ore., www.trb.org/conferences/2009/asset

November 2009 Nov. 2-4, 2009 — Asphalt Rubber 2009. Nanjing, China, www.conslpav.com/ar2009/
Nov.5, 2009 — California Asphalt Pavement Conference, Ontario, Calif., www.apaca.org
Nov. 12, 2009 - California Asphalt Pavement Forum, Sacramento, Calif., www.californiapavements.org

Nov. 12-13, 2009 - Developing a Research Agenda for Transportation Infrastructure Preservation and Renewal.
Washington, D.C., www.TRB.org/conferences/2009/Infrastructure

Nov.30, 2009 - Dec. 4 — ACPA Annual Meeting. Orlando, Fla., www.pavement.com/Events_and Programs/
December, 2009 Dec. 2, 2009 — CP2 Task Group Pavement Management Workshop. Bakersfield, Calif., www.alturl.com/8cgq

Dec.7, 2009 — PPTG All members meeting, Sacramento, Calif.; refer to PPTG web site:
www.cp2info.org/taskgroup

January 2010 Jan.10-14, 2010 - Transportation Research Board Meeting. Washington, D.C.,
www.trb.org/AnnualMeeting2010/Public/AnnualMeeting2010.aspx

Jan.20-21, 2010 - California Chip Seal Association Annual Meeting. Seaside, Calif.,
www.chipseal.org/2010 conference.htm

Jan.17-21, 2010 — NAPAs 55th Annual Meeting. Maui, Hawaii, www.hotmix.org

March, 2010 March 7-10, 2010 — Association of Asphalt Paving Technologists 85th Annual Meeting. Sacramento, Calif.,
www.asphalttechnology.org/annual-meeting.html
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