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PAVEMENT REHABILITATION
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Public sector must do more withless -
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Our challenge is to do more with less
to rebuild America in a way that is:

-Ssmarter,
-greener,
-saves money
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AGGREGATE BASE

SOIL CEMENT




SOIL CEMENT DEFINITION:

Soil-cement is a highly compacted
mixture of . Portland
cement, and water.
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SOIL CEMENT APPLICATIONS
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PART Il. PAVEMENT REHABILITATION




PAVEMENT RECYCLING
STRATEGIES




PAVEMENT RECYCLING OPTIONS

_ HotIn-Place Recycling
(0.6 to 4 inches/ 2-4 yrs design life)

Cold In-Place Recycling-Emulsion/Foam Asphalt
(2 to 9 inches/ 8-10 yrs design life)

—— Full-Depth Rehabilitation
(8 to 18 inches/ 20-30 yrs design life)




REHABILITATION COST COMPARISON

2 miles Typical 2-lane Collector Road
(T1=9.0) 300,000 SFT.

6” HMA /17" AB (25 yrs) $7.50/sft.
4 “ Mill & Fill (15 yrs) $3.50/sft.
Full Depth Rehab- 4" HMA /17" FDR (30 yrs) $4.40/sft
Cold In Place Recycling 2" HMA /4" CIPR (15 yrs) $3.30/sft.
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COST SAVINGS BENEFITS
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FDR COST SAVINGS BENEFITS

Bancroft Avenue, San Leandro

2-lane Major Collector, 136,000 sft.
4” AC over 12" FDR using 5% cement

$7.36/sft. - Traditional Pavement Cost
$4.05/sft. - FDR Cost (45% COST SAVINGS)




WHAT IS FDR?
Full Depth Rehabilitation

FDR is a process in which the existing asphalt
surface is Pulverized in place and blended with
the underlying base, sub-base, and/or subgrade
materials, mixed with Portland Cement, and
compacted to provide a new stabilized base.




THE FDR PROCESS
Start to Finish in about 3-5 Days
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The

Pothole
Heport:

Can the

2010 PCI scores of the region’s nine countics and 101 cities, This reporn also pro
vides 2 briefing oo two important new developments in e pavement manage-
ment el

* Cold In-Place Recycling: a retatively new and highly prosuising techauguee
that has been shown to ot asphall rebabilitation costs by 20 percent 1o
S0 percent, and 0 reduce greeabouse gas emissions from pavement repair
projects by chminating the noed 10 prodoce new pavizg material or transpon
it to the worksite; and




THE CIPR PROCESS
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AGGREGATE SHORTAGE CHALLENGE
(Caltrans Warning)
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“...tremendous amount of aggregate needed...”
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o s e == “..concern about the availability of aggregate...”

e~ _| “...encourage the development of new material
' sources...”

SOLUTION: RECYCLE FIRST ~ f13us



CALIFORNIA BUDGET CHALLENGE

I AO Highway Maintenance and Reconstruction
. Severly Underfunded

FJOYEARS OF SERVICE

Annual Spending on Highway

Repairs Falls Short of Needs
(In Billions)
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Transportation Funding Overview - Legislative Analyst’s Office 2/28/11
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CONSTRUCTIBILITY & BIDDING CHALLENGES

Excerpt taken from a recent Geotech report......

“Where unstable soft, loose or pumping soils are
encountered, we recommend over-excavating..........

To bridge these yielding soils the contractor may consider a
number of methods including utilizing bedding material
combined with geogrid reinforcing (Tensar BX 1200 or
equal) and/or concrete slurry at the base of the over-
excavated area as needed to create a non-yielding
condition.”

“A PREDICTABLE PROCESS”



ENVIRONMENTAL & ECONOMIC BENEFITS

FDR VS. REMOVE/REPLACE (50,000 sft., 12-in Deep )

DN 120 Loads Export
Number of Trucks I 146 Loads of Aggregate Import

RGQUiI’Ed I 4 Loads of Cement

Material Required _ 3,650 Tons New Aggregate

(TOHS) . 108 Tons of Cement

Diesel Fuel C O 3,920 Galons

Consumed (Gal) 480 Gallons

. . Remove/ Replace Process . FDR Process
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ENVIRONMENTAL SAVINGS

1 Cement Truck =

40 Gravel Trucks




COST SAVINGS BENEFITS
Being Green=Saving Money

‘geenroads




PERFORMANCE BENEFITS
IMPROVED LOAD DISBURSEMENT
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PERFORMANCE BENEFITS:
MAINTAIN STRENGTH WHEN SATURATED

MOISTURE INFLUENCE ON PAVEMENT SECTIONS
LANDSCAPE AREA

/Moisture infiltrates base: Stabilization: )
« High water table * Reduces Permeability
* Trench leaching * Reduces moisture influences
« Landscape irrigation * Maintains strength and stiffness
« Capillary action
- / -
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PERFORMANCE BENEFITS:
CREATES AN “INVERTED PAVEMENT”




RECAP: BENEFITS OF FDR

Increased Strength Spreads Loads
Bound Base Material Section
Reduced Moisture Susceptibility
Faster & Easier to Construct
Thinner AC Pavement Section
Longer Pavement Life Cycle

30%-50% lower cost
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DESIGN OF FDR

Coring/ Sampling

Lab Analysis/ Mix Design
Pavement Design
Construction Inspection/
Support




CLIENT- Caltrans
PROJECTS - 1-580 EB HOV Lane and
RT 4 / Loveridge Road Interchange




CLIENT- Ports of America, Port of Oakland
PROJECT - Berths 22-24 reconstruction

APPLICATION- recycling/stabilization base




CLIENT- Christian Presbyterian Church, Danville
PROJECT - Parking lot Reconstruction

APPLICATION- recycling/stabilization base
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CLIENT- City of Hayward-
PROJECT - Hayward Airport Taxiway




CLIENT- City of Watsonville
PROJECT - Green Valley Road Reconstruction

APPLICATION- Recycling/stabilization




Public Works Client Base

CITIES COUNTIES OTHER PUBLIC AGENCIES
City of Amgrican Canyon Los Angeles County CALTRANS
C!ty of Antioch _ Merced County Department of the Army
g:g g: E(;jf/;r?jlty San Mateo County Department of Water Resources
: Santa Cruz County Port of Stockton
City of Lafayette Ports of America
City of Marysville
City of Martinez
City of Oakland

City of San Leandro

City of Santa Clara

City of Seaside

City of Soledad

City of Palo Alto

City of Pittsburg

City of Richmond

City of Santa Cruz

City of Sunnyvale

City of Tracy

City of Watsonville
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Engineering Client Base

Arcadis

Aurora Biofuels

Azari Engineering
Bechtel

Berlogar Stevens & Associates
Cornerstone Earth Group
CSG Consultants

Earth Systems Pacific
Engeo

ERS Corporation

Fugro Consultants

Geocon Consultants
Harris & Associates
KC Engineers
Kleinfelder

Laco Associates

Mark Thomas

Miller Pacific

Moore Twining Associates
Ninyo & Moore
PARIKH Consultants
Pavement Data Group
SMGURS Corp.
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Contractor Client Base

Appian Engineers

Black Diamond Paving
Central Valley AG Grinding
Coast Inland Constructors
Delta Grinding

De Silva Gates

Don Chapin Company
DPR Construction
DRYCO Construction
Flatiron Construction
Fremont Paving

Ghilotti Brothers

Granite Construction
Graniterock

Griffin Soil

H&H Trenching

James Riolo Paving

Northwest General Engineering
O.C. Jones

Pedroia & Sons

Redgwick Construction

Robert A. Bothman

R&L Brosamer

RQ Construction

Slater & Son

Top Grade Construction
Walbridge/Overaa (joint venture)
Walsh Construction

WR Forde
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SOIL CEMENT &
PAVEMENT REHABILITATION

QUESTIONS ?

www.hsi-engineering.com
www.fulldepthrehabilitation.com
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SOLUTIONS IN CEMENT STABILIZATION
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