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BEYOND	BIG	DATA	–
PRACTICAL	
IMPLEMENTATION	OF	
PMP
RECOMMENDATIONS
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Vijay	Pulijal,	PE Cesar	Lara

Senior	Project	Manager
• MTC	StreetSaver®	Rater	Certified
• 16	years	PMP	Experience

Senior	Project	Manager/Pavement	
Preservation

• 10	years	Pavement	Preservation	Experience

YOUR	PRESENTERS
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TOPICS

• What	is	PMP	and	why?

• PMP	Process

• Program	Optimization	&	Practical	Implementation

• Pavement	Preservation
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• Harris	is	one	of	the	leading	providers	of	Pavement	Management	Program	(PMP)
• 320	PMP projects	for	161	agencies	in	last	26	years.
• MTC trained/certified	as	a	MTC P-TAP	consultant	(all	20	rounds).

THE	HARRIS	ASSET	MANAGEMENT	EXPERIENCE

Harris’	Asset	Management	Experience
MTC		StreetSaver 95	agencies	(235	projects)
CartêGraph 15	agencies	(23	projects)
MicroPaver 9	agencies	(19	projects)
Proprietary	Software	Experience 2	agencies	(2	projects)
PMi 41	Agencies	(41	projects)
Total 162	Agencies	(320	projects)
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Pavement	Management	Program	(PMP)	is:
“Computer	assisted	method	of	organizing	and	analyzing	
information	about	pavement	conditions.”

WHAT	IS	PAVEMENT	MANAGEMENT	PROGRAM	(PMP)?

PCI	=	100PCI=0
ExcellentPoor/Failed

PCI=50
At	Risk/Poor
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PMP	STRUCTURE
Pavement	Attributes

Treatment	Strategies	
&	Costs	

Distress	survey	data

Pavement	
Management	Program	

(PMP)

Program	
Recommendations	
(Scenario	Work	

Plans)
GIS

Program	
Optimization	&	

Practical	
Implementation

Performance	Analysis	
(Needs	&	Budget	Strategies)

Historical	
Maintenance	&	
Rehabilitation

Condition	Analysis
(PCI	Calcs)

Pavement	Condition	
Data	(PCI)
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WHY	PMP?	
MORE	COST-EFFECTIVE	TO	TREAT	BEFORE	STEEP	DECLINE

Pavement	Age	(Years)

EXCELLENT
(100)

GOOD
(85)

FAIR
(70)

POOR
(50)

VERY	POOR
(25)

FAILED

4 8 201612

40%	DROP	
IN	

QUALITY
75%	OF	

PAVEMENT	
LIFE

40%	DROP	
IN	

QUALITY

12%
OF	LIFE	

Preventative	Treatment
($X/SQ.YD.)

Rehabilitation	Treatment
($5x-8x	/SQ.YD.)

RECONSTRUCTION	
($20-30x/SQ.YD.)

RECOMMENDED	TREATMENTPAVEMENT	CONDITION	(Approx.	PCI)
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WHY	PMP?	
APPLYING	A	COST-EFFECTIVE	TREATMENT

Pavement	Age	(Years)

EXCELLENT
(100)

GOOD
(85)

FAIR
(70)

POOR
(50)

VERY	POOR
(25)

FAILED

4 8 201612

40%	DROP	
IN	

QUALITY
75%	OF	

PAVEMENT	
LIFE

40%	DROP	
IN	

QUALITY

12%
OF	LIFE	

Rehabilitation	Treatment
($5x-8x	/SQ.YD.)

RECONSTRUCTION	
($20-30x/SQ.YD.)

RECOMMENDED	TREATMENTPAVEMENT	CONDITION	(Approx.	PCI)

Preventative	
Treatment
($X/SQ.YD.)
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WHY	PMP?	
MORE	COST-EFFECTIVE	TO	TREAT	BEFORE	STEEP	DECLINE

Pavement	Age	(Years)

EXCELLENT
(100)

GOOD
(85)

FAIR
(70)

POOR
(50)

VERY	POOR
(25)

FAILED

4 8 201612

40%	DROP	
IN	

QUALITY
75%	OF	

PAVEMENT	
LIFE

40%	DROP	
IN	

QUALITY

12%
OF	LIFE	

Rehabilitation	Treatment
($5x-8x	/SQ.YD.)

RECONSTRUCTION	
($20-30x/SQ.YD.)

RECOMMENDED	TREATMENTPAVEMENT	CONDITION	(Approx.	PCI)

Preventative	
Treatment
($X/SQ.YD.)
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• Inventory	Management—organizes,	stores,	and	
retrieves	data

• Pavement	condition	tracking
• Determine	impacts	of	funding	alternatives
• Objective	decision	making	based	on	data	
• The	ability	to	justify	funding	needs	

WHY	PMP?
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PMP PROCESS

PMP	Database	
Setup/Review Field	Surveys Treatment	Options	

&	Costs

PCI	
Calculations	&

Program	Updates	

Budget
Analysis	&	Reports

Program	Optimization	&	
Practical	Implementation

1. PMP	database	setup/review
2. Field	surveys	condition	assessment	and	PMP	
database	updates

3. PCI	calculation	0-100	scale

4. Define	treatment	options	and	costs

5. Budget	scenarios	to	develop	list	of	candidate	projects
6. Apply	engineering	and	local	judgement	to	define	
annual	road	program

PMP	Database	
Setup/Review Field	Surveys

Treatment	
Options	&	
Costs

PCI	
Calculations	&

Program	Updates	

Budget
Analysis	&	
Reports

Program	
Optimization	&	

Practical	
Implementation
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TREATMENT	OPTIONS	&	COSTS	

Treatment	Options	
&	Costs

Budget
Analysis	&	Reports

Program	Optimization	&	
Practical	Implementation

• Decision	tree	
• Update	treatments	
• Unit	costs	

• Bid	tabs
• Surrounding	Agencies

Treatment	
Options	&	
Costs
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BUDGET	ANALYSIS	&	
REPORTS	

Budget	needs
• Brings	sections	to	
optimal	condition

• 5-30	year	analysis

Treatment	Options	
&	Costs

Budget
Analysis	&	Reports

Program	Optimization	&	
Practical	Implementation

Budget
Analysis	&	
Reports
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BUDGET	ANALYSIS	&	
REPORTS	

Treatment	Options	
&	Costs

Budget
Analysis	&	Reports

Program	Optimization	&	
Practical	Implementation

• Budget	Scenarios
• Target	Driven	Scenarios
• Custom	Scenarios

Budget
Analysis	&	
Reports

• No	Funds	(Do	Nothing)	
• Maintain	PCI	
• 5	Point	Increase	in	PCI
• Expected	Annual	Budget		
• Unlimited	Budget	
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City	of	Daly	City

Treatment	Options	
&	Costs

Budget
Analysis	&	Reports

Program	Optimization	&	
Practical	Implementation

Budget
Analysis	&	
Reports

Sequence Neighborhood
1 Original	Daly City
2 Hillside
3 Serramonte
4 Skyline/Palisades
5 Westlake
6 Bayshore
7 St	Francis
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Treatment	Options	
&	Costs

Budget
Analysis	&	Reports

Program	Optimization	&	
Practical	Implementation

Budget
Analysis	&	
Reports
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PROGRAM	OPTIMIZATION	&	
PRACTICAL	IMPLEMENTATION

Treatment	Options	
&	Costs

Budget
Analysis	&	Reports

Program	Optimization	&	
Practical	Implementation

• Review	the	recommended	PMP	work	plans
• Field	visit	to	determine/justify/alter	program	
treatment	recommendation:
• Engineering	judgment	(treatment	
alternatives	– scale	down/up)

• Coordination	with	other	projects	(similar	
treatment	strategies)

• Neighborhood	programs	for	mobilization	
efficiencies	

Program	
Optimization	&	

Practical	
Implementation
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SO	HOW	AND	WHY	DO	WE	MERGE	THE	DATA	
WITH	PRACTICAL	IMPLEMENTATION?	

• Fine	tune	decision	tree/	pavement	plan	
• To	confirm	or	change	recommendation	
• Expand	our	treatment	toolbox
• Choose	treatment	based	on	expectation,	need	and	budget	of	

customer
• using	real	world	experience	to	address	and	recommend	

treatments	
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Pavement	Preservation	- Concept

Time	or	Traffic

Condition
(or	$	

needed) Rehabilitation	
Trigger

Preventive	
Trigger

Original	Pavement

Optimal	Timing

$1

$30-$40
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Applying	the	Right	Treatment,	to	the	Right	Road,	at	the	Right	
Time…

Good

Fair

Poor

FailedPa
ve
m
en

t	C
on

di
tio

n

5 10 15
Time	(Years)

0

1.		Crack	Seal/Fog	Seal	RejuvenationExcellent

Very	Poor

20 25

2.	Chip	Seal/	Slurry	Seal	

4.Cape	Seal;	AR-SAM/SAMI;	FiberMat
5.	HMA	Overlay;	Bonded	Pavements

6.	Mill	&	HMA	Overlay;	AR	Mixes

8.	Full	Depth	Reconstruction

3.	Polymer	modified	Chip	Seal/Micro	Surfacing	

9.	Crack	Filling						
(as	needed)

7.	In-Place	Recycling	&	Overlay

Asphalt	Deterioration	Curve
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0 Years

Daisy	=	Fog	Seals

Roses/box	of	Chocolates=	
Cape	Seals

Trip	to	Hawaii/	renewal	of	
vows	=	FDR

Date	nights	at	nice	
restaurants=	Thin	Overlay	

Roses	=	Chip	Seals/Slurry	Seals

Marriage	Condition	Comparison	of	Treatments

Pavement	
Condition

Curve	shape	determined	by	structural
quality,	environment	conditions	

Divorce	Court:	Attorney	fees	½	of	
everything	you	own,	starting	over

Diamonds	=	Mill	&	Fill	or	
CIR
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Typical Treatments

• Crack	Seal
• Fog	&	Rejuvenating	Seals
• Chip	Seals

• Cold	Applied-
• PMCRS-2h
• PMRE

• Hot	Applied	–
• Asphalt	Rubber
• Terminal	Blends

• Slurry	Seals
• Fiber	Seals
• Rubber	Seals

• Micro-Surfacing
• Hi-Mod	Micros

• Multi-Layer	Lifts
• Cape	Seals
• 2	Layer	Micros
• 3	Layer	Systems	

• Bonded	Wearing	Course
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ØRejuvenating	fog	seals	- 25-.75	per	SY	
ØSlurry	Seal	- $1.25	- $2.00	SY	
ØMicro	- $1.50	– $2.75	SY	

ØEmulsion	Chip	Seals	&		Scrub	Seals	- 1.50-2.75	per	SY	

ØEmulsion	Cape	Seal	- $3.00	- $5.00	SY

ØAR	Cape	Seals	- $6.00	- $8.00	SY	

ØBonded	Wearing	Course	- $8.00	- $10.00	SY

Ø2	layer	Micro	–

Ø3	Layer	system	– Type	I	Micro	,	Chip	Seal	and	Type	II	slurry

General	Costs	– (Depending	on	size	of	project)
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Start	with	a	QUIZ

Multi-Layer	candidate	or	rehabilitation?
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Fog	Seal	over	Chip	Seal
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Finish	Product	– Ready	for	Striping
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Double	Micro	– Type	II	over	Type	III
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…combined	with	Type	II	micro	surface…

Finish	surface
Smooth	ride
Quick	
Application
Night	time	
possible
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Patching	with	1st lift	of	
Type	III	Micro

Type	II	over	the	Type	III	P
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Example	2		:		Type	III	micro	
surface…

Improves	ride
Fixes	surface	
deficiencies
Rut	fill	capable
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CAPE	SEALS
EMULSION	AND	ASPHALT	RUBBER	
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Emulsion	Chip	Seal	followed	by	Slurry	
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Prep	Work	prior	to	Preservation	Treatment
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Cape	Seal

Hot	Applied	Chip	Seal	
followed	by	Micro
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1st Lift	– chip	seal

2nd lift- slurry	seal
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Seals,	wearing	surface,	long	
term	preservation…

Hot	Applied	Binder	Chip	Seal		
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…combined	with	micro	surfacing

and	the	finish	
product	provides	
smooth	ride	and	
extended	pavement	
life

“Johnny	can	
rollerblade.”
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EXAMPLE	3.		REMEMBER	THE	QUIZ?
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Micro	Chip
Slurry

Glued	together.
Sealed.
Wear	surface.
No	single	
treatment	could	
have	worked	by	
itself.
MULTI	LIFTS	
WORK
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41
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YES…
Chip	Seal

vs	
OGFC

Hard	to	tell	the	
difference	when	
the	chip	seal	is	
done	right.
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THANK	YOU
Vijay	Pulijal
Vijay.Pulijal@WeAreHarris.com
(510)	585-7587

Cesar	Lara
Cesar.Lara@WeAreHarris.com
(925)	914-1724
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Anywhere,	anytime	
multiple	user	

access

CONVENIENCE

Real-time	technical	
support

SUPPORTSECURITY

Database	storage,	
recovery	and	

backup

VALUE

Program	upgrades	
and	enhancements

ADDITIONAL	BENEFITS	OF	STREETSAVER PMP
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• Identify	pavement	condition	goals	(PCI	by	Network/FC/SD)	
• Budget	adequate	funds	to	achieve	those	goals
• Continue	to	update	pavement	management	data
• M&R yearly
• Review	&	update	Decision	Tree

• Utilize	GIS	module
• Resurvey	arterial	&	collector	every	2	years	&	residential	every	4	years
• Open	to	implement	full	spectrum	of	pavement	treatments	to	optimize	road	
program	

SUGGESTIONS


