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ÅPavement rehab cost saving techniques.

ÅIn-place recycling uses the material that we 
already paid for. 100% RAP products. 

ÅBinder and aggregates are a non-renewable 
resource. When they are gonethey are gone. 
As scarcity increases then cost increases. 

Å²ŜΩǊŜexperiencinga majorshift in how 
owners need to approach the work. These 
methods are the first strategy to consider. 
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Why Are We Here? 
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Map Sheet 52 (2018) 
Aggregate 

Sustainability in 
California
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Why Recycle? 
V Proven technology with a range of strategies to suit most 

rehabilitation challenges

V More sustainable if designed and constructed correctly

V Uses all existing, paid for materials

V Requires limited new materials

V Minimizes trucking operations

V Shorter construction time, less traffic disruption

V Cost effective / lower life-cycle cost

V Removes distresses instead of covering them

V Selected strategies enhance structural capacity

V Extended pavement life

V Recycled roads can be recycled again

V Specifications / nSSPsare already in place

#urbanquarry



© 2018  Graniterock and/or its affiliates. All rights reserved. © 2018  Graniterock and/or its affiliates. All rights reserved. 

Cold Central 
Plant Recycling

(CCPR)

Partial Depth 
Recycling

(PDR)

Full Depth 
Recycling

(FDR)
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Pavement Deterioration Curve

CCPR

CCPR



Top-Down Distresses in AC Layers

Mill & Overlay 
or 

Surface Maintenance



Top-Down Distresses in AC Layers

ÅUse Partial Depth Recycling (PDR) or Cold Central Plant 
Recycling (CCPR)

Recycled



Bottom-Up Distresses in Pavement Layers

ÅDistresses originating from base

ÅUse Full Depth Recycling (FDR)



FDR Construction Sequencing



Bottom-Up Distresses from Subgrade

ÅMill surface + base, stabilize subgrade with cement and/or lime, 
then place CCPR layer, then place wearing course. 

Recycled

Stabilized
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A Few Things

ÅOwner, Consultant & 
Industry need to be focused 
on partnership & working 
together

ñOunce ofprevention
is worth a pound of 

cureò

ÅProject site investigations 
need to be done during 
design. Lowers Cost.

ÅDonôt overdesign the 
pavement structure. Get 
better traffic data.

ÅOwners need to be proactive 
in updating their 
specifications. Lowers Cost. 
We can help.

ÅFocus on training staff ïhigh 
turnover is a problem 

ÅRSA is doing their part to be 
a solution by actively 
educating throughout the
industry. 

ÅWe can do workshops or talk 
about specific projects you 
have in currently in design. 

ÅThese processes are not
new. Used worldwide. 

ÅThey work.

ÅWeôrebeyond the research 
phase. 

ÅEnvironmentally less impact
than alternatives. Itôs 100% 
RAP

ÅCost Effective (15% - 40% 
lower than alternatives)

ÅShortens Construction Time

1. 2. 3.



rsa-california.com

#urbanquarry

dmcelroy@graniterock.com
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Cold Recycling within Caltrans

ÅUpdated terminology

ÅUpdating FDR SSs

ÅUpdated PDR nSSPs

ÅCreated CCPR nSSPs

ÅCurrent working groups 

ÅCompleted construction for 3 pilot 
projects and others currently in 
construction

Å2021/2022 SB-1 report 

ÅInitiative to report efficiencies and GHG 
Reference Document
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Cold Recycling Terminology within Caltrans



ÅUpdated PDR nSSPs

ÅCreated CCPR nSSPs

ÅCurrent working group to 
update FDR-C test methods and 
specifications and examine PLC 
in FDR-C 

ÅUpcoming working group to 
update FDR-FA specifications 
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Caltrans Specifications



ÅUpdated the 10-year-old PDR 
nSSP

ÅReflects recent advancements in 
equipment and testing

ÅStreamlined specifications to 
decrease cost and increase 
usage of PDR
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Partial Depth Recycling (PDR) nSSP



ÅCompleted final draft for CCPR nSSP, CT 316, and 
MPQP

ÅCCPR can be used on projects that are far away 
from asphalt plants to reduce costs, greenhouse 
gas (GHG) emissions, and construction-related 
trucking of materials. 

ÅSpecifications are developed based on the 
merged foamed asphalt and emulsified asphalt 
PDR specifications and modified to reflect 
variations in construction methodology, 
application, and end-product capabilities of 
CCPR.

ÅPromote more recycling strategies as directed by 
SB1. 
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Cold Central Plant Recycling (CCPR) nSSP



CO RTE Project Name Status 

GLE 162
Partial Depth Recycling with 

Foamed Asphalt (PDR-FA) and 
Additional Fines

Constructed

SB 135

Partial Depth Recycling with 
Emulsified Asphalt (PDR-EA) vs. 

Partial Depth Recycling with 
Foamed Asphalt (PDR-FA)

Constructed

SBD 2
Partial Depth Recycling with 
Emulsified Asphalt (PDR-EA) 

Gradations
Constructed

IMP 78 High Rubber Content PDR
In 

Construction 
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PDR Pilot Projects 

GLE-162 PDR Pilot Project  



CO RTE Project Name Status 

SBD 18
Piloting CCPR 
specifications

Upcoming

TUL 63
Piloting CCPR 
specifications

Upcoming
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CCPR Pilot Projects 



ά¢ƻ ǘƘŜ ŜȄǘŜƴǘ ǇƻǎǎƛōƭŜ ŀƴŘ Ŏƻǎǘ ŜŦŦŜŎǘƛǾŜΣ ŀƴŘ ǿƘŜǊŜ ŦŜŀǎƛōƭŜΣ ǘƘŜ 
department and cities and counties receiving funds under the program shall 
use advanced technologies and material recycling techniques that reduce 
the cost of maintaining and rehabilitating the streets and highways, and that 
exhibit reduced levels of greenhouse gas emissions through material choice 
ŀƴŘ ŎƻƴǎǘǊǳŎǘƛƻƴ ƳŜǘƘƻŘέ
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Senate Bill 1 



Reduce statewide greenhouse gas emissions to 40% below the 1990 
level by 2030.
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Reducing GHGs 



ÅCalls for a strong action to develop and 
implement sustainable practices to reduce 
greenhouse gas emissions from material 
production, transportation and 
construction operations in constructing 
Caltrans projects. 
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Caltrans 2020-2024 Strategic Plan
Goal: Lead Climate Action 

(Photo Source: Caltrans 2020-2024 Strategic Plan)  



ÅSenate Bill 1, the Road Repair and Accountability Act of 2017, 
was signed into law on April 28, 2017. 

ÅThis legislative package invests $5.4 billion per year to fix 
roads, freeways and bridges in communities across California 
and puts more dollars toward transit and safety.

ÅThe legislation also requires that Caltrans report efficiency 
savings to the California Transportation Commission annually

ÅAs defined by SB-1, efficiency results in cost avoidance or a 
reduction in support or capital costs
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Senate Bill 1 Efficiency Reporting 



SB-1 Reported PDR Cost Savings

FY 19/20

Å6 projects ς86 lane miles of paving

ÅApproximate cost savings of $2 million

FY 20/21 

Å9 projects ς205 lane miles of paving 

ÅApproximate cost savings of $7 million

FY 21/22 

Å5 projects ς75 lane miles of paving 

ÅApproximate cost savings of $1.2 million

The Office of Asphalt Pavements began reporting Cold Recycling efficiency savings starting 
in FY 19/20



Å100+ PDR projects constructed since 
2007

ÅOver 12 million SQYD of paving 

Å1730 lane miles of PDR paving

Å26 FDR projects constructed since 
2001

ÅOver 3 million SQYD of paving 

Å450 lane miles of paving
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Past Recycling Numbers



Recent Recycling Numbers

Fiscal Year

PDR Projects FDR Projects

No. of Projects 
Total Lane 

Miles 
No. of Projects 

Total Lane 
Miles 

FY 17/18 5 78 2 15.1

FY 18/19 5 60 3 103.7

FY 19/20 6 86 0 0

FY 20/21 9 205 1 1

FY 21/22 6 75.48 2 22.5
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Same Info in Graph Form

FY
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ÅLess IPR programmed and 
constructed the past fiscal year 
compared to the previous year
ÅOnly $1.2 million savings for FY 21/22
ÅFY 20/21 reported $7 million in 

savings
ÅOverdesigned cold recycling projects 

= less $$ savings 
ÅOverdesigned cold recycling projects 

= less GHG savings
Å5ƻƴΩǘ ƻǾŜǊŘŜǎƛƎƴ ǊƻŀŘ ŘǳŜ ǘƻ 
ŎƻƴŎŜǊƴ ǘƘŀǘ ǇŀǾŜƳŜƴǘ ǿƻƴΩǘ 
perform 
ÅCalME
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SB-1 Reported PDR Cost Savings Lessons Learned
FY 19/20 FY 20/21 FY 21/22

GHG 
Savings

(MT CO2-eq)
3,350 9,525 3,549

Equivalent 
Gallons of 
Gas Saved

376,991 1,071,804 399,312

Equivalent 
Miles of 
Driving 
Saved

12,566 35,727 13,310

*Note: This is Cradle to Gate (Materials Only). A full 
LCA is cradle to grave. 



ÅCompleted a 2-day statewide training in 
November 2020 on IPR technologies
ÅCollaboration with Industry and 

Academia 
ÅOver 150 Caltrans attendees 
ÅUpdated specifications to reflect the latest 

construction practices and technologies 
ÅProvided additional funds for cold recycling 

pilot projects, such as CCPR
ÅAssisted Districts at different project stages 

such as site investigation, design, and 
construction phase 32

Past: 
²Ƙŀǘ ²ŜΩǾŜ 5ƻƴŜ ǘƻ 9ƴŎƻǳǊŀƎŜ /ƻƭŘ wŜŎȅŎƭƛƴƎ

Site Investigation

Design

Construction



ÅEncourage the use of sustainable practices 
such as cold recycling, high RAP, and RAS

ÅSustainability is a collective Caltrans-wide 
effort ςPavement Program, METS, 
Construction

ÅNew pavement sustainability team

ÅNew pavement sustainability webpage 

ÅResources, technologies, savings 
reporting

ÅNew pavement sustainability coordinator 33

Present:
Current Caltrans Pavement Sustainability Efforts 

ÅConcrete
ÅAsphalt

Pavement 
Program

Sustainability

ÅProgramming
ÅManagement



ÅIncrease pavement sustainability efforts

ÅContinue evaluation and data-driven 
updates of specifications

ÅIncrease the use of sustainable practices 
such as recycling 

ÅExploring new materials 

ÅUpcoming Caltrans Trainings 
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Future: 
Moving Forward 



Questions? 



Cold-in-Place Recycling Foamed 

Asphalt Technology in San Jose

Frank Farshidi, Ph.D., P.E.

Division Manager, City of San Jose-DOT



Pavement Condition Overview

Street Network Miles 2019 PCI 2020 PCI

Major 944 75 75

Local/Neighborhood 1,490 60 60

Combined 2,434 66 66



CIR-foam in action in San Jose



Recycling Train 



Spreading cement (1%) ahead of train



Compaction and finished surface 

Compaction
Finished surface



Historical CIR in San Jose

YEAR Lane Miles Square Yards 

2014
20.6 144,848 

2015
46.5 327,888 

2016
45.2 318,560 

2017
32.3 227,392 

2018
37.5 263,472 

2019
20 141,379 

2020
95 671,304 

2021
43.5 305,562 

TOTAL
341 2,400,405 



Our usage over time



Carbon Reduction by using CIR (2014-2021)

Å80% GHG reduction compared to alternative Mill and 

Fill and other conventional methods

Å78% Energy Savings compared to alternative methods

ÅEquivalent to taking 3,232 cars off of streets per year

ÅEnergy savings to supply 4,914 homes with electricity 

for an entire year



Why do we use CIR-foam?

ÅEnvironmentally-friendly: 100% Recycled material in 

place

ÅSignificant reduction in truck traffic during construction

ÅIncreased durability and better performance in the field

ÅIncreased resistance to cracking and resolving problems 

at its root cause 

ÅCost effective approach both initially and over life cycle 

of pavement life

ÅQuick opening of traffic daily



Why foamed technology?

Flexibility of asphalt binder (2-2.75%) and stiffness of 

cement (1%)



What streets do we treat with CIR-foam?

ÅMajor streets: Arterial and collectors with high traffic volumes

ÅStreets in fair conditions: 25<PCI<60 with sever block cracks, 

longitudinal cracks, and HMA layers greater than 5 inches

ÅTypical thickness: 4 inches of existing HMA

ÅPavement structure: 

ïCold-in-Place Recycling combined with RHMA overlay 

(1.5 to 2 inches)

ïCIR combined with conventional HMA (1.5 to 2 inches)



A Typical street selected for CIR


