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with no cold recycling. More research should be done on
efficient construction procedures and incorporating
longer test sections for proper evaluation.
Recycled Pavements Using Foamed Asphalt in Minnesota
Andrew John Eller 2009 Foamed asphalt was discovered in
Iowa by Csanyi in 1956, and has become a useful road
rehabilitation tool when used in conjunction with cold
in-place recycle (CIR) and full-depth reclamation (FDR)
processes. The advance of pavement recycling and foaming
technology has made foamed asphalt a common
rehabilitation technique in many parts of the world
including Europe, Asia, Africa, Canada, and parts of the
United States. Iowa has used the technique extensively
and has developed specifications for the construction of
foamed asphalt FDR and CIR stabilized roadways. The
intention of this research project, Investigation 873,
is to develop FDR and CIR foamed asphalt specifications
and report data and information that will assist
engineers in Minnesota with successfully implementing

Field Evaluation of Cold In-place Recycling of Asphalt
Concrete Robert Gumbert 1993 The average thickness of
the existing asphalt cement concrete (ACC) along route
E66 in Tama County was 156 mm (6.13 in.). The
rehabilitation strategy called for widening the base
using the top 75 mm (3 in.) of the existing ACC by a
recycling process involving cold milling and mixing with
additional emulsion/rejuvenator. The material was then
placed into a widening trench and compacted to match the
level of the milled surface. The project had the
following results: (1) Cold recycled ACC pavement
provided adequate pavement structure for a low volume
road; (2) Premature cracking of the ACC in the widened
pavement area was caused by compaction of the mix over a
saturated subgrade; and (3) Considerably less transverse
and longitudinal cracking was observed with 75 mm (3
in.) of cold recycled ACC and a 50 mm (2 in.) hot mix
ACC overlay than with a conventional hot mix overlay
construction-specification-for-cold-in-place-recycling
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foamed asphalt recycling techniques. There are already
several foamed asphalt CIR projects in Minnesota that
have been completed on low volume roads. The roadways
were rehabilitated in Fillmore and Olmsted Counties from
2004 to 2008, and are performing quite well to date. The
Minnesota Department of Transportation (Mn/DOT) has
taken Falling Weight Deflectometer (FWD) and core data
from these projects in order to examine the in-situ
properties of the stabilized pavement layer, as well as
the material properties of the foamed asphalt itself.
The FWD data analysis reveals that the recycled pavement
layer develops a relatively uniform strength despite the
high variability inherent in most low-volume roads. Core
data indicates that the foamed asphalt forms a cohesive
matrix when mixed with the fines from the reclaimed
material, which does not disintegrate when cored.
Overall PG grade of the recycled layer changed
significantly from the original mix in some cases, but
not in others. The cause of this is unknown, however,
differences in the procedures used and materials present
at the different projects may help explain this. It is
recommended that FWD, ground penetrating radar (GPR),
and core analysis be performed before and after foamed
asphalt projects to more accurately define these
differences.
Eco-efficient Pavement Construction Materials Fernando
Pacheco-Torgal 2020-01-18 Eco-efficient Pavement
Construction Materials acquaints engineers with research
findings on new eco-efficient pavement materials and how
they can be incorporated into future pavements. Divided
into three distinctive parts, the book emphasizes
current research topics such as pavements with recycled
waste, pavements for climate change mitigation, selfhealing pavements, and pavements with energy harvesting
construction-specification-for-cold-in-place-recycling

potential. Part One considers techniques for recycling,
Part Two reviews the contribution of pavements for
climate change mitigation, including cool pavements, the
development of new coatings for high albedo targets, and
the design of pervious pavements. Finally, Part Three
focuses on self-healing pavements, addressing novel
materials and design and performance. Finally, the book
discusses the case of pavements with energy harvesting
potential, addressing different technologies on this
field. Offers a clear and concise lifecycle assessment
of asphalt pavement recycling for greenhouse gas
emission with temporal aspects Applies key research
trends to green the pavement industry Includes
techniques for recycling waste materials, the design of
cool pavements, self-healing mechanisms, and key steps
in energy harvesting
A Basic Asphalt Emulsion Manual: Mix design methods
Asphalt Institute 1979
Accelerated Pavement Testing to Transport Infrastructure
Innovation Armelle Chabot 2020-08-25 This volume gathers
the latest advances, innovations, and applications in
the field of accelerated pavement testing (APT),
presented at the 6th International Conference on
Accelerated Pavement Testing, in Nantes, France, in
April 2022. Discussing APT, which involves rapid testing
of full-scale pavement constructions for structural
deterioration, the book covers topics such as APT
facilities, APT of asphalt concrete and
sustainable/innovative materials, APT for airfield
pavements, testing of maintenance and rehabilitation
solutions, testing of smart and multi-functional
pavements, data analysis and modeling, monitoring and
non-destructive testing, and efficient means of
calibrating/developing pavement design methods.
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Featuring peer-reviewed contributions by leading
international researchers and engineers, the book is a
timely and highly relevant resource for materials
scientists and engineers interested in determining the
performance of pavement structures during their service
life (10+ years) in a few weeks or months.
Cold In-place Recycling and Full-depth Recycling with
Asphalt Products (CIR&FDRwAP) Marshall R. Thompson 2009
LTAP Resources Directory 1995
Civil Engineering Studies 2009
Exploring Alternative Strategies for the Rehabilitation
of Low-volume Roads in Nevada Gayle Maurer 2008
Asphalt Emulsions Harold W. Muncy 1990
In-depth Study of Cold In-place Recycled Pavement
Performance: Construction and inspection manual Todd V.
Scholz 1990
Proceedings of the 5th International Symposium on
Asphalt Pavements & Environment (APE) Marco Pasetto
2019-08-29 This volume highlights the latest advances,
innovations, and applications in the field of asphalt
pavement technology, as presented by leading
international researchers and engineers at the 5th
International Symposium on Asphalt Pavements &
Environment (ISAP 2019 APE Symposium), held in Padua,
Italy on September 11-13, 2019. It covers a diverse
range of topics concerning materials and technologies
for asphalt pavements, designed for sustainability and
environmental compatibility: sustainable pavement
materials, marginal materials for asphalt pavements,
pavement structures, testing methods and performance,
maintenance and management methods, urban heat island
mitigation, energy harvesting, and Life Cycle
Assessment. The contributions, which were selected by
means of a rigorous international peer-review process,
construction-specification-for-cold-in-place-recycling

present a wealth of exciting ideas that will open novel
research directions and foster multidisciplinary
collaboration among different specialists.
Compte Rendu
Bituminous Mixtures and Pavements VII A.F. Nikolaides
2019-05-24 Highway engineers are facing the challenge
not only to design and construct sustainable and safe
pavements properly and economically. This implies a
thorough understanding of materials behaviour, their
appropriate use in the continuously changing
environment, and implementation of constantly improved
technologies and methodologies. Bituminous Mixtures and
Pavements VII contains more than 100 contributions that
were presented at the 7th International Conference
‘Bituminous Mixtures and Pavements’ (7ICONFBMP,
Thessaloniki, Greece 12-14 June 2019). The papers cover
a wide range of topics: - Bituminous binders Aggregates, unbound layers and subgrade - Bituminous
mixtures (Hot, Warm and Cold) - Pavements (Design,
Construction, Maintenance, Sustainability, Energy and
environment consideration) - Pavement management Pavement recycling - Geosynthetics - Pavement
assessment, surface characteristics and safety - Posters
Bituminous Mixtures and Pavements VII reflects recent
advances in highway materials technology and pavement
engineering, and will be of interest to academics and
professionals interested or involved in these areas.
Transportation Research Record 1999
Flexible Pavement Rehabilitation and Maintenance Prithvi
S. Kandhal 1998 Papers from a December 1997 symposium
detail innovative and effective strategies for
rehabilitation and maintenance of existing highways.
Primary topics addressed include pavement evaluation for
rehabilitation and management, cold in-place recycling
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techniques for pavement rehabilitation, effectiven
AASHTO Guide for Design of Pavement Structures, 1993
American Association of State Highway and Transportation
Officials 1993
Sustainable High Volume Road and Rail Transport in Low
Income Countries Michael Burrow 2021-01-13 This Special
Issue presents an in-depth analysis of transport
research commissioned by the UK Department for
International Development under the High Volume
Transport Programme (2017-2023). The analysis done in
the period 2018-2019 contributes to the UK response to
improving transport in the low-income countries in
Africa and South Asia. As a result, key priorities have
been identified for applied research in 2020 to make
road, rail and urban transport more efficient and
affordable, and all transport greener, safer and more
inclusive for all users. This applied research is a
vital link in making transport a sustainable lifeline
for people in low-income countries, because transport
gives farmers and manufacturers access to domestic and
international markets and people in rural and urban
areas access to schools and health services.
Superpave Mix Design Asphalt Institute 2001-01-01
Proceedings Transportation Association of Canada 1995
Urban Ecology, Water Quality and Climate Change Arup K.
Sarma 2018-03-14 This unique book brings together highquality research contributions on ecological aspects of
urbanization, water quality concerns in an urban
environment, and climate change issues with a strong
Indian focus under one umbrella. It includes several
case studies that discuss urban water management,
particularly highlighting the quality aspects.
Urbanization is an ecological disturbance that the
modern world accepts as essential in the absence of a
construction-specification-for-cold-in-place-recycling

better alternative that could provide an equal level of
comfort. The prohibitive costs of eco-friendly
production technologies are forcing the developing world
to generate industrial waste that is detrimental to the
environment. At the same time, the availability of
adequate fresh water is another challenge for our
climate-change impacted world. The scientific community
is, therefore, searching for ways towards ecologically
sustainable urban development. Discussing all these
issues, this book offers a useful guide for
academicians, researchers, practicing engineers, and
managers dealing with diverse water-related problems in
urban areas.
Testing and Characterization of Sustainable Innovative
Bituminous Materials and Systems Manfred N. Partl
2018-02-01 This book presents the detailed results of
five task groups of the RILEM technical committee TC
237-SIB on Testing and Characterization of Sustainable
Innovative Bituminous Materials and Systems. It
concentrates on specific new topics in asphalt binder
and mixture testing, dealing with new developments in
asphalt testing, in particular also in view of new
innovative bituminous materials, such as hot and cold
recycled mixtures, grid reinforced pavements and
recycled Reclaimed Asphalt Pavements (RAP), where test
methods developed for traditional asphalt concrete are
not a priori applicable. The main objective is providing
a basis for pre-standardization by comparing different
test methods and showing ways for fundamental
improvements. Thus, the book also points the way for a
further advanced chemo-physical understanding of
materials and their role in pavement systems relying on
fundamental material properties and suitable models for
describing and predicting the intrinsic mechanisms that
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determine the material behavior.
Alternative Materials in Road Construction Philip Thomas
Sherwood 2001 With the landfill tax and the introduction
of a tax on the use of primary aggregates, increasing
financial pressure is now being exerted on highway
engineers to provide the most economic alternatives to
naturally-occurring roadmaking materials. Alternative
materials in road construction: Second edition, provides
practical guidance in the selection of substitute
materials, including the economic and technical
considerations of their use and advice on the benefits
and pitfalls of each material. This fully revised second
edition includes: Extensively re-written and updated
sections on classification and sources Specifications of
road making materials and environmental and economic
considerations Enlarged sections on construction and
demolition wastes to take account of the increasing
concern at the depletion of natural resources and the
much greater emphasis on recycling A new chapter on
Government and EC Policy with respect to environmental
damage and recycling Alternative materials in road
construction: Second edition is divided into three
parts. Part 1 discusses the demand and requirements of
road making materials and the specifications that they
have to meet if they are to give sa
Examination of Curing Criteria for Cold In-place
Recycling Hosin Lee 2009 The previous research performed
laboratory experiments to measure the impacts of the
curing on the indirect tensile strength of both CIR-foam
and CIR-emulsion mixtures. However, a fundamental
question was raised during the previous research
regarding a relationship between the field moisture
content and the laboratory moisture content. Therefore,
during this research, both temperature and moisture
construction-specification-for-cold-in-place-recycling

conditions were measured in the field by embedding the
sensors at a midpoint and a bottom of the CIR layer. The
main objectives of the research are to: (1) measure the
moisture levels throughout a CIR layer and (2) develop a
moisture loss index to determine the optimum curing time
of CIR layer before HMA overlay. To develop a set of
moisture loss indices, the moisture contents and
temperatures of CIR-foam and CIR-emulsion layers were
monitored for five months. Based on the limited field
experiment, the following conclusions are derived: The
moisture content of the CIR layer can be monitored
accurately using the capacitance type moisture sensor.
The moisture loss index for CIR layers is a viable tool
in determining the optimum timing for an overlay without
measuring actual moisture contents. The modulus backcalculated based on the deflection measured by FWD
seemed to be in a good agreement with the stiffness
measured by geo-gauge. The geo-gauge should be
considered for measuring the stiffness of CIR layer that
can be used to determine the timing of an overlay. The
stiffness of CIR-foam layer increased as a curing time
increased and it seemed to be more influenced by a
temperature than moisture content. The developed sets of
moisture loss indices based on the field measurements
will help pavement engineers determine an optimum timing
of an overlay without continually measuring moisture
conditions in the field using a nuclear gauge.
Federal Highway Administration Research and Technology
Program, 1997 1997
Standard Specifications for Construction of Roads and
Bridges on Federal Highway Projects United States.
Federal Highway Administration 2014 Standard
Specifications for Construction of Roads and Bridges on
Federal Highway Projects is issued primarily for
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constructing roads and bridges on Federal Highway
projects under the direct administration of the Federal
Highway Administration. It is also used by the U. S.
Forest Service and other Federal agencies on their
projects. These specifications are cited as "FP-14"
indicating "Federal Project" Standard Specifications
issued in 2014 and contain both United States Customary
and Metric units of measure. This book outlines the
contractual process, including bids, Scope of Work for
projects, including materials, construction
requirements, equipment, glossary of terms, and much
more. Road construction companies, and supply management
vendors for the equipment, tools, and pipes needed for
constructing Federal highways, as well as engineers,
Federal, state, and local Government agencies may be
interested to have a copy of this authoritative work
available as a reference for any current, and/or future
road construction projects
In-depth Study of Cold In-place Recycled Pavement
Performance Todd V. Scholz 1990
Pavement Recycling Guidelines for State and Local
Governments Prithvi S. Kandhal 1997 This document was
prepared to provide the following information on
recycling of asphalt pavements: (a) performance data,
(b) legislation/specification limits, (c) selection of
pavement for recycling and recycling strategies, (d)
economics of recycling, and (e) structural design of
recycled pavements. The following recycling methods have
been included: hot-mix asphalt recycling (both batch and
drum plants), asphalt surface recycling, hot-in-place
recycling, cold-mix asphalt recycling, and full depth
reclamation. Materials and mix design, construction
methods and equipment, case histories and quality
control/quality assurance have been discussed for all
construction-specification-for-cold-in-place-recycling

recycling methods. This participant's reference book was
developed to support a 2-day workshop on pavement
recycling guidelines for state and local governments.
Asphalt Cold Mix Manual Asphalt Institute 2001-01-01
Gravel Roads Ken Skorseth 2000 The purpose of this
manual is to provide clear and helpful information for
maintaining gravel roads. Very little technical help is
available to small agencies that are responsible for
managing these roads. Gravel road maintenance has
traditionally been "more of an art than a science" and
very few formal standards exist. This manual contains
guidelines to help answer the questions that arise
concerning gravel road maintenance such as: What is
enough surface crown? What is too much? What causes
corrugation? The information is as nontechnical as
possible without sacrificing clear guidelines and
instructions on how to do the job right.
Cold-recycled Bituminous Concrete Using Bituminous
Materials Jon A. Epps 1990 This synthesis will be of
interest to pavement designers, construction engineers,
and others interested in economical methods for
reconstructing or rehabilitating bituminous pavements.
Information is provided on the processes and procedures
used by a number of states to recycle asphalt pavements
in place without application of heat. Since 1975 a
growing number of state highway agencies have
reconstructed or rehabilitated asphalt pavements by
recycling the old pavement in place. This report of the
Transportation Research Board describes the processes
used for cold in-place recycling, including construction
procedures, mix designs, mixture properties,
performance, and specifications.
State and Local Highway Training and Technology
Resources 1994
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Development of Updated Specifications for Roadway
Rehabilitation Techniques Ryan Shropshire 2011 As our
nation's highway system continues to age, asphalt
maintenance and rehabilitation techniques have become
increasingly important. The deterioration of pavement
over time is inevitable. Preventive maintenance is a
strategy to extend the serviceable life of a pavement by
applying cost-effective treatments that slow the
deterioration of pavement and extend its usable life.
Thin maintenance surfaces (TMSs) are preventive
maintenance techniques that can effectively prolong the
life of pavement when applied at an opportune time.
Common TMSs include bituminous fog seal, bituminous seal
coat, slurry seal, cold in-place recycling (CIR), and
micro-surfacing. This research project investigated ways
to improve Iowa Statewide Urban Design and
Specifications (SUDAS) and Iowa Department of
Transportation (DOT) documents regarding asphalt roadway
maintenance and rehabilitation. Researchers led an
effort to review and help ensure that the documents
supporting proper selection, design, and construction
for asphalt maintenance and rehabilitation techniques
reflect the latest research findings on these processes:
seal coating, slurry sealing, micro-surfacing, and fog
sealing. Full results of this investigation are included
in this report and its appendices. This report also
presents a summary of the recommendations based on the
study results.
The Utilization of Slag in Civil Infrastructure
Construction George C. Wang 2016-06-24 The Utilization
of Slag in Civil Infrastructure Construction strives to
integrate the theory, research, and practice of slag
utilization, including the production and processing of
slags. The topics covered include: production and
construction-specification-for-cold-in-place-recycling

smelting processes for metals; chemical and physical
properties of slags; pretreatment and post-treatment
technology to enhance slag properties; potential
environmental impact; mechanisms of potential expansion;
special testing methods and characteristics; slag
processing for aggregate and cementitious applications;
suitability of slags for use in specific applications;
overall properties of materials containing slags; and
commercialization and economics. The focus of the book
is on slag utilization technology, with a review of the
basic properties and an exploration of how its use in
the end product will be technically sound, environmentfriendly, and economic. Covers the production,
processing, and utilization of a broad range of ferrous,
non-ferrous, and non-metallurgical slags Provides
information on applicable methods for a particular slag
and its utilization to reduce potential environmental
impacts and promote natural resource sustainability
Presents the overall technology of transferring a slag
from the waste stream into a useful materials resource
Provides a detailed review of the appropriate
utilization of each slag from processing right through
to aggregate and cementitious use requirements
Recycling and Reclamation of Asphalt Pavements Using InPlace Methods Mary Stroup-Gardiner 2011-01-01 TRB’s
National Cooperative Highway Research Program (NCHRP)
Synthesis 421: Recycling and Reclamation of Asphalt
Pavements Using In-Place Methods discusses the use of
hot in-place recycling, cold in-place recycling, and
full-depth reclamation of asphalt pavements.
Hot Mix Asphalt Paving Handbook United States. Federal
Aviation Administration 1991
Research and Application of Hot In-Place Recycling
Technology for Asphalt Pavement Sze Wai Pan 2020-11-12
7/8

Downloaded from goodpracticefund.org on August 11, 2022
by guest

Research and Application of Hot In-Place Recycling
Technology for Asphalt Pavement is the first
comprehensive book on the topic that presents over two
decades of theoretical and practical experience gained
in China. The book gives comprehensive coverage of HIPR,
including pavement evaluation, distress analysis, mix
design, processes and equipment selection,
implementation and acceptance criteria. In eight
chapters, this book covers HIPR from theoretical and
practical viewpoints, and provides detailed case-studies
based on real-world experience. This book includes
everything engineers need to apply HIPR to improve
sustainability and reduce disruption during the
maintenance and repair of asphalt. Presents, for the
first time in English, decades of experience and
research on Hot in-Place Recycling Technology (HIPR) for
asphalt pavements Considers all aspects of HIPR, giving
engineers all they need to use the technique for road
maintenance and repair Details how HIPR drastically
improves the sustainability of asphalt and reduces
disruption to traffic during repair and maintenance work
Includes detailed case studies from thirty years of HIPR
in China, giving context and practical know-how
Wirtgen Cold Recycling Manual Wirtgen GmbH. 2004
Unsurfaced Road Maintenance Management Robert A. Eaton
1992 This draft manual describes an unsurfaced road
maintenance management system for use on military
installations. This system is available in either a
manual or computerized mode (Micro PAVER). The
maintenance standards prescribed should protect
Government property with an economical and effective
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expenditure of maintenance funds commensurate with the
functional requirements and the planned future use of
the facilities. Because of limited maintenance funds,
timely and rational determination of maintenance and
repair (M and R) needs and priorities are very important
factors. These factors can be determined by using the
system as described in this draft manual. The use of the
unsurfaced road maintenance management system by
personnel who have the responsibility for unsurfaced
road maintenance should assure uniform, economical, and
satisfactory unsurfaced area maintenance and repair.
Evaluation of Cold In-place Recycling of Asphalt Conrete
Pavements in Oregon Todd Scholz 1989 Significant use of
cold in-place recycling (CIR) has occurred in Oregon
since 1984 as an alternative to other rehabilitation
techniques or to the reconstruction of distressed
asphalt concrete (AC) pavements. Due to the initial
success of the projects cold recycled during 1984-85,
the Oregon Department of Transportation (ODOT) and
Oregon State University (OSU) undertook, in 1986, an
intensive study to investigate cold inplace recycling.
The objectives of this study were to: 1. develop an
improved mix design procedure for cold in-place recycled
pavements, 2. evaluate the structural contribution of
the cold recycled pavements, and 3. develop improved
construction guidelines and specifications for these
pavements. Presented in this thesis are two papers
summarizing the efforts and advancements made to achieve
the first two objectives. Also included is a paper that
evaluates the repeatability of two test methods which
were, in part, used to evaluate the structural
contribution of cold recycled pavements.
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