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Introduction

This guidance is prepared to assist the Caltrans construction personnel to administer Caltrans
intelligent compaction specifications. Compaction is one of the most important processes in
roadway construction. Pavement materials must be compacted to optimum densities to ensure
adequate support, stability, and strength—achieving these densities uniformly is the key to long
lasting roadway performance. Current procedures using conventional compaction equipment
and spot location density testing may result in inadequate and/or non-uniform material densities.

Traﬂitiorialr_Co\l;l"lpacti_o-n-Testing Méthéd___ et

Inadequate compaction is one of the major factors in premature pavement failure.

Premature Pavement Failure

Material Failure
21%

Workmanship
79%
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Intelligent compaction rollers facilitate real-time quality control for compaction by monitoring
roller passes, surface temperature and material stiffness that allow for timely adjustments to the
compaction process. Intelligent compaction rollers maintain a continuous data record of precise
location of the roller using GPS, the number of roller passes, and material stiffness
measurements. Intelligent compaction rollers must be vibratory rollers equipped with the
following features:

1.

Include an integrated on-board documentation system that is capable of displaying real-
time color-coded maps, including the stiffness response values, vibration frequencies,
roller drum amplitude, roller location, number of roller passes, roller speeds and capable
of transferring data from a USB port.

Be equipped with non-contact temperature sensors for measuring pavement surface
temperatures.

An accelerometer mounted in or about the drum to measure the interactions between the
rollers and compacted materials in order to evaluate the material stiffness.

Controls for vibration frequencies and roller drum amplitude,

Have mounted GPS receiver, antenna, and telemetry equipment to monitor the drum
locations and track the number of passes

An Example IC System

Sensors Accelerometer Control Panel

Temperature

The data can be processed using Veta software to create a daily compaction quality control
report to ensure that specification required roller passes, material temperature and material
stiffness based on material density are met. Prior to Veta release 3.0 on June 5™ 2015 this
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software was called Veda. The following IC data process shows the flow of data and processing
required from the roller data collection to the completed compaction quality control report.

IC Data Process Flow Chart
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Chapter 1
HOT MIX ASPHALT

Intelligent compaction is specified using a Non-Standard Special Provision Section 39-8
“Intelligent Compaction of Hot Mix Asphalt.” Intelligent compaction uses vibratory steel drum
rollers with intelligent compaction equipment and static pneumatic tire rollers equipped with
automated machine guidance system that provide roller operator with real time information for
quality control. IC rollers and automated machine guidance rollers are used in compaction of hot
mix asphalt for breakdown and intermediate compaction for both method compaction and for
HMA with density requirement.

The requirements for HMA compaction are shown in Section 39 “Hot Mix Asphalt,” of the
Standard Specifications. Intelligent compaction does not waive any specifications for HMA but
provides the means and methods necessary for the contractor to improve compaction and
document quality control of HMA compaction.

BEFORE WORK BEGINS

e Determine if IC for HMA is required on a project by reviewing the bid item list for bid
item 390030 Intelligent Compaction and section 39 of the special provisions for section
39-8 Intelligent Compaction for Hot Mix Asphalt.

e Review the project plans for a Project Control Map and Supplemental Project
Information to determine if survey control points information has been provided. If
survey control points information has not been provided, request survey control points
from district surveyor upon receipt of a request from the contractor.

e In consultation with the contractor, verify the GPS coverage for the project site. If GPS
coverage is less than 90 percent of the project site, contact district surveys to confirm lack
of GPS coverage. The contractor may need to use GPS repeaters or other measures for to
obtain GPS coverage of 90 percent or more.

e Verify the coordinate system that the contractor will be using {39-8.03B(3) Global
Positioning System}. Contractor has the option of using UTM system in lieu of CCS83
coordinate for projects prior to July 2016.

e Verify if HMA is placed under method compaction or there is a density requirement.
HMA with minimum thickness of 0.15’ is compacted and accepted based on density
requirement. HMA with thickness less than 0.15 is compacted under method
compaction.
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e Review the list of Just In Time Training (JITT) participants submitted by the contractor
and ensure that at a minimum the following are participants are shown:

Roller operation JITT:

Project manager

Superintendent

Technical representative

Intelligent compaction quality control technicians
Roller operators

HMA foreman

SourwNdE

Geospatial data and analysis JITT:

1. Technical representative
2. Intelligent compaction quality control technicians
3. HMA foreman

e During the prepaving meeting{39-1.01D(7) Prepaving Meeting} review the IC
specification and establish the expectations for timely submittal of compaction quality
control reports and electronic data files. The IC technical representative {39-8.01D(2)
Technical Representative} and the compaction quality control technician { 39-
8.01D(4)(c) Quality Control Technician} must attend the prepaving meeting. Discuss
the specified responsibilities of both the IC technical representative and IC quality control
technician.

e Review both of the contractor’s JITT submittals to verify the completeness of the
proposed JITT. The JITT for IC is divided into two sessions:

1. Roller operation
2. Intelligent compaction geospatial data and analysis

Use form 1 (Appendix A) in this guidance to assist in your review of the contractor’s
JITT submittal. Notify the contractor of any deficiencies found in the proposed JITT.
Confirm the date and location of the JITT.

e Attend the JITT and confirm that JITT is conducted according to JITT submittal. Use
JITT evaluation form (Appendix A) to document the JITT and provide input to HQ
Construction and the contractor. Discuss any shortcomings of the JITT with the
contractor.

e Ensure that at least 2 business days before start of production, GPS site calibration or
localization is done using the survey control points. If there are problems with GPS
calibration that involve the survey control points contact District surveys for assistance.

e Ensure that the technical representative will be available for your questions about
intelligent compaction rollers. A technical representative is required from the intelligent

Page 5 of 48



Intelligent Compaction August 10, 2015
Construction Guidance

compaction equipment manufacturer and automated machine guidance system or post
manufacture retrofit system to answer any questions and resolve issues about the initial
setup and verification testing of the compaction rollers.

Ensure that at least 2 business days before start of production, roller verification testing is
completed by the contractor by performing roller check testing. Ensure that the
compaction roller GPS coordinates and GPS rover recorded GPS measured coordinates
during check testing are within 0.5 foot in both the horizontal axes X and Y. Any
problems identified during roller check testing need to be corrected prior to starting HMA
placement.

DURING COURSE OF WORK

The IC results are not to be used for compaction acceptance, however as a quality control
requirement, the contractor must use IC to monitor the HMA compaction process including
coverage, number of passes, and temperature. When HMA layer thickness is 0.15 foot or
greater, the contractor must also monitor the intelligent compaction measurement value against
the test strip established target intelligent compaction measurement value as quality control to
achieve uniform material stiffness.

Ensure the intelligent compaction quality control technician is available on site and that
daily check testing has been performed before starting HMA placement.

Ensure that the technical representative from the intelligent compaction equipment
manufacturer and automated machine guidance system manufacturer or post manufacture
retrofit system is available for your questions during the first 2 days of HMA production.
The technical representative must be available to answer questions about intelligent
compaction issues or with data management including input of roller compaction data
into Veta and any Veta data processing issues.

Ensure when the HMA layer thickness is 0.15 foot or greater, that on the first day of
HMA placement the contractor conducts an IC test stripe {39-8.01D(5)(b) Test Strip}to
determine number of roller passes for breakdown compaction and number of roller passes
for intermediate compaction and target intelligent compaction measurement value. HMA
placement may continue after placement of the test stripe. When a test strip is required
the contractor must submit:

1. Test strip data including:

1.1. Nuclear gage density per location

1.2. GPS measured coordinates per location
1.3. Nuclear gage correlation to core densities
All passes compaction curves from Veta

3. All passes correlation analysis report from Veta

no
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Use Form CEM-1C04 “Intelligent Compaction HMA Construction Test Stripe Submittal
Checklist” (Appendix C) to assist in documenting that all test strip submittals are
received.

e Verify that IC system is operating by viewing the display screen on the roller. If real
time mobile device monitoring is available consult with the contractor about viewing the
real time IC results on the intelligent compaction quality control technician mobile device
or providing other access to State personnel for viewing real time IC results.

e Ensure the intelligent compaction quality control technician is monitoring HMA
compaction and recording HMA mat temperature and that GPS coordinates at a minimum
of three locations for every 4 hours of paving.

e Ensure when the HMA layer thickness is 0.15 foot or greater, that when quality control
nuclear gage readings are taken for HMA density that GPS coordinates are recorded for
each nuclear gage reading location.

INTELLIGENT COMPACTION HMA CONSTRUCTION DAILY SUBMITTALS

Intelligent compaction can only be successful as a method for improving compaction if Caltrans
receives the required documentation to substantiate that the contractor is in compliance with the
requirements of the specifications.

e Ensure that within 1 business day of HMA placement the contractor submits:

1. Hardcopy of the compaction quality control report from data analysis performed
using Veta software.

2. Adobe *.pdf file of the compaction quality control report from data analysis
performed using Veta software.

3. Post processed Veta data file *.vetaproj used for creating the HMA compaction
quality control report for the roadway only.

e Ensure that within 3 business days of HMA placement the contractor submit electronic
data from compaction rollers in file format readable by Veta.

e Use Form CEM-IC11 “Intelligent Compaction HMA Construction Daily Submittal
Checklist”(Appendix C) to assist in documenting that all HMA intelligent compaction
submittals are received.

e |f the contractor does not submit the above submittals, direct the contractor to stop HMA
work until the submittals are received.
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COMPACTION QUALITY CONTROL REPORT VERIFICATION

It is important to verify the contractor’s intelligent compaction quality control report results,
when the quality control report is received on the day following HMA placement, so that
contractor can be notified and take immediate corrective actions to correct any deficiencies and
improve compaction. See Appendix B for a typical compaction quality control report and how to
interpret the report results.

Ensure that for each day of HMA placement, the HMA compaction quality control report
includes the following:

1. Final coverage histogram of number of passes for each roller and histogram of
intelligent compaction measurement value of steel drum roller with vibratory on.
2. Final coverage histogram of number of passes for each roller and histogram of
intelligent compaction measurement value of the steel drum roller with vibratory on
for a fixed interval.
All passes histogram for each roller
4. Color layout plots of:
4.1. Roller passes for each roller
4.2. HMA temperature for first coverage of breakdown compaction.
4.3. HMA temperature for final coverage of intermediate compaction.
4.4. Intelligent compaction measurement value for final coverage of intermediate
compaction when required.

w

For projects with bid opening starting in May 2015 a requirement that a summary of the
daily HMA compaction quality control results was added to the compaction quality
control report. Ensure that for each day of HMA placement, the HMA compaction quality
control report contains a summary of daily HMA compaction quality control results
shown on either Intelligent Compaction Quality Control Report Summary for Hot Mix
Asphalt With Method Compaction form or Intelligent Compaction Quality Control
Report Summary for Hot Mix Asphalt with Density Requirement form.

Review the compaction quality control report for compliance with the requirements for
HMA placed under section 39-1.030(2) method compaction, the compaction
documenting that HMA compaction complies with the compaction requirements for the
followings:

1. Number of roller passes
2. HMA temperature for first coverage of breakdown compaction
3. HMA temperature at the completion of intermediate compaction

Use Form CEM-IC13 “HMA Intelligent Compaction Quality Control Report Checklist”
(Appendix C) to assist in reviewing the contractor’s daily compaction quality control
report. Notify the contractor when corrective actions are required because HMA
temperature or number of passes does not meet the specified requirements.
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e When HMA thickness is 0.15 foot or greater, review the compaction quality control
report for compliance with target intelligent compaction measurement value that is
correlated to the specified HMA target density. Notify the contractor when corrective

actions are required because HMA daily average intelligent compaction measurement
value does not meet the specified requirements.
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Chapter 2

COLD IN-PLACE RECYCLING

Intelligent compaction for Cold In-Place Recycling (CIR) is specified using a Non-Standard
Special Provision Section 30-6 “Pavement Recycling with Intelligent Compaction.” Intelligent
compaction uses vibratory steel drum rollers with intelligent compaction equipment and static
pneumatic tire rollers equipped with automated machine guidance system that provide roller
operator with real time information for quality control.

The requirements for CIR compaction are shown in project special provisions Section 30-4
“Cold In-Place Recycling.” Intelligent compaction does not waive any specifications for CIR but
provides the means and methods necessary for the contractor to improve compaction and
document quality control of CIR compaction.

BEFORE WORK BEGINS

e Determine if IC for CIR is required on a project by reviewing the bid item list for bid
item 306100A Intelligent Compaction (Cold In Place Recycling) and section 30 of the
special provisions for section 30-6 Pavement Recycling with Intelligent Compaction.

e Review the project plans for a Project Control Map and Supplemental Project
Information to determine if survey control points information has been provided. If
survey control points information has not been provided, request survey control points
from district surveyor upon receipt of a request from the contractor.

e In consultation with the contractor, verify the GPS coverage for the project. If GPS
coverage is less than 90 percent of the project site, contact district surveys to confirm lack
of GPS coverage. The contractor may need to use GPS repeaters or other measures for to
obtain GPS coverage of 90 percent or more.

e Verify the coordinate system that the contractor will be using {39-8.03B(3) Global
Positioning System}. Contractor has the option of using UTM system in lieu of CCS83
coordinate for projects prior to July 2016.

e Review the list of JITT participants submitted by the contractor and ensure that at a
minimum the following are participants are shown:

Roller operation JITT:

Project manager

Superintendent

Technical representative

Intelligent compaction quality control technicians
Roller operators

CIR foreman

oL E
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Geospatial data and analysis JITT:

1. Technical representative
2. Intelligent compaction quality control technicians
3. CIR foreman

e During pre-paving meeting {39-1.01D(7) Prepaving Meeting} review the IC
specification and establish the expectations for timely submittal of compaction quality
control reports and electronic data files. The IC technical representative {39-8.01D(2)
Technical Representative} and the compaction quality control technician {39-8.01D(4)(c)
Quality Control Technician} must attend the prepaving meeting. Discuss the specified
responsibilities of both the IC technical representative and IC quality control technician.

e Review contractor’s JITT submittals to verify the completeness of the proposed JITT.
The JITT for IC is divided into two sections:

1. Roller operation
2. Intelligent compaction geospatial data and analysis

Appendix A in this guidance includes forms to assist in your review of the contractor’s
JITT submittal. Notify the contractor of any deficiencies found in the proposed JITT.
Confirm the date and location of the JITT.

e Attend the JITT and confirm that JITT is conducted according to JITT submittal. Use
JITT evaluation form (Appendix A) to document the JITT and provide input to HQ
Construction and the contractor. Discuss any shortcomings of the JITT with the
contractor.

e Ensure that at least 2 business days before start of CIR premapping or production, GPS
site calibration or localization is done using the survey control points. If there are
problems with GPS calibration that involve the survey control points contact District
surveys for assistance.

e Ensure existing pavement premapping is completed at least 10 business days before any

work for CIR mix design, the contractor must map the existing pavement using either the
intelligent compaction roller or coring and dynamic cone penetration testing.
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Mapping Existing Pavement with Intelligent Compaction Roller

If IC roller is used to map the existing pavement, based on the layout plots of the
intelligent compaction measurement value identify areas that show lower intelligent
compaction measurement value relative to the project. See example premapping plot
in Appendix B, note the areas shown red have low stiffness and two failed culverts
were identified on this project based low stiffness.

Identifying Weak Underlying Layers

Amplitude Amplitude

Evig [MN/m?]

Mode of operation:
Automatic

Bearing capacity
sink

0O+ T T T T T T T T T T T T T T 1
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Distance [m]
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Mapping Existing Pavement with Coring and Dynamic Cone Penetration

e |f pavement coring and dynamic cone penetration testing are used to map the existing
pavement, check pavement thickness identified by cores and determine if the
pavement thickness is sufficient for the planned CIR thickness. A minimum of one
inch of existing pavement must remain after cold planning. Identify areas that are
labeled as zone B and C in the plot of pavement structural section profile because
these represent areas of weak underlying layers that may be candidate for
remediation. The following is an example plot of the dynamic cone penetration index.
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e Base on your review of the results of the premaping, if potential areas of weak underlying
materials are identified then take any of the following actions:

0 You may direct the contractor to perform more detailed coring to identify the
boundary of weak areas.

o Consult the district material engineer to suggest a remediation plan for underlying
weak areas.

e Ensure that the technical representative will be available for your questions about
intelligent compaction rollers. A technical representative is required from the
manufacture of intelligent compaction equipment and automated machine guidance
system or post manufacture retrofit system to answer any questions and resolve issues
about the initial setup and verification testing of the compaction rollers.
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e Ensure that at least 2 business days before start of production, roller verification testing is
completed by the contractor by performing roller check testing. Ensure that the
compaction roller GPS coordinates and GPS rover recorded GPS measured coordinates
during check testing are within 0.5 foot in both the horizontal axes X and Y. Any
problems identified during roller check testing need to be corrected prior to starting CIR
placement.

DURING COURSE OF WORK

The IC results are not to be used for compaction acceptance, however as a quality control
requirement, the contractor must use IC to monitor the CIR compaction process including
coverage, number of passes, temperature and intelligent compaction measurement value.

e Ensure the intelligent compaction quality control technician is available on site and that
daily check testing has been performed before starting HMA placement.

e Ensure that the technical representative from the intelligent compaction equipment
manufacturer and automated machine guidance system manufacturer or post manufacture
retrofit system is available for your questions during the first 2 days of HMA production.
The technical representative must be available to answer questions about intelligent
compaction issues or with data management including input of roller compaction data
into Veta and any Veta data processing issues.

e Ensure that on the first day of CIR placement the contractor conducts an IC test stripe
{30-6.01A(4)(d)(iii) IC Test Strip}to determine roller pattern to reach break over point
and target intelligent compaction measurement value based on measured density. To
determine the roller pattern for CIR the contractor must after each coverage of test stripe,
use a nuclear gage to measure the density at 3 randomly selected locations throughout the
500 foot section. Break over point is established for the test strip by averaging the
density of the 3 locations for each coverage. To verify that break over point has been
reached, the contractor must use the intelligent compaction vibratory steel drum roller to
make a final coverage with vibration on set at low amplitude:

o If density decreases break over point is verified.

o If density increases contractor must continue rolling.
Contractor must use Veta to create a compaction curve that relates the final coverage of
intelligent compaction roller passes to the intelligent compaction measurement values.
CIR placement may continue after placement of the test stripe.

e Verify that IC system is operating by viewing the display screen on the roller. If real
time mobile devise monitoring is available consult with the contractor about viewing the
real time IC results on the intelligent compaction quality control technician mobile devise
or providing other access to State personnel for viewing real time IC results.
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e Ensure the intelligent compaction quality control technician is monitoring CIR
compaction and when quality control nuclear gage readings are taken for CIR density that
GPS coordinates are recorded for each nuclear gage reading location.

INTELLIGENT COMPACTION CIR CONSTRUCTION DAILY SUBMITTALS

Intelligent compaction can only be successful as a method for improving compaction if Caltrans
receives the required documentation to substantiate that the contractor is in compliance with the
requirements of the specifications.

e Ensure that within 1 business day of CIR placement the contractor submits:

4. Hardcopy of the compaction quality control report from data analysis performed
using Veta software.

5. Adobe *.pdf file of the compaction quality control report from data analysis
performed using Veta software.

6. Post processed Veta data file *.vetaproj used for creating the HMA compaction
quality control report for the roadway only.

e Ensure that within 3 business days of CIR placement the contractor submit electronic
data from compaction rollers in file format readable by Veta.

e Use Form CEM-IC21 “Intelligent Compaction CIR Construction Daily Submittal
Checklist”(Appendix C) to assist in documenting that all CIR intelligent compaction
submittals are received.

e |f the contractor does not submit the above submittals, direct the contractor to stop CIR
work until the submittals are received.

COMPACTION QUALITY CONTROL REPORT VERIFICATION

It is important to verify the contractor’s intelligent compaction quality control report results,
when the quality control report is received on the day following CIR placement, so that
contractor can be notified and take immediate corrective actions to correct any deficiencies and
improve compaction. See Appendix B for a typical compaction quality control report and how to
interpret the report results.

e Ensure that for each day of CIR initial and supplemental compaction, compaction quality
control report is provided by the contractor that includes:
1. Final coverage histogram of number of passes for each roller and when steel drum
roller with vibratory on is used, include histogram of intelligent compaction
measurement value
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2. Final coverage histogram of number of passes for each roller for a fixed interval, and
when steel drum roller with vibratory on is used, include histogram of intelligent
compaction measurement value for a fixed interval.
All passes histogram for each roller
4. Color layout plots of:

4.1. Roller passes for each roller

4.2. Intelligent compaction measurement value for steel drum roller with vibratory

on

w

For projects with bid opening starting in May 2015 a requirement that a summary of the
daily HMA compaction quality control results was added to the compaction quality
control report. Ensure that for each day of HMA placement, the HMA compaction quality
control report contains a summary of daily HMA compaction quality control results
shown on either Intelligent Compaction Cold-In-Place Recycling Compaction Quality
Control Report Summary form.

Review the compaction quality control report for compliance with the requirements for
number of roller passes in section 30-6.01C(6)(a) roller coverage.

Review the compaction quality control report intelligent compaction measurement value
against the target intelligent compaction measurement value that is correlated to the CIR
density break over point. The intelligent compaction measurement value is report only
and should not be used to determine compaction compliance.
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Chapter 3
SOILS, AGGREGATE BASES AND AGGREGATE SUBBASES

This chapter is under development and will be released when pilot projects are being
constructed.

Chapter 4

VETA USER GUIDE FOR COMPACTION QUALITY CONTROL
REPORTS

This chapter is currently under construction.

Contact Ebi Fini for information about target release date.

Chapter 5
RESOURCES

Visit Caltrans Intelligent Compaction website here:

www.dot.ca.qgov/hg/construc/ic

Caltrans Intelligent Compaction Subject Matter Expert:

Contact Ebi Fini at 916-227-5396, ebi.fini@dot.ca.gov

Send requests for additional information to:

ic@dot.ca.gov
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INTELLIGENT COMPACTION JUST-IN-TIME TRAINING (JITT)
The contractor is required to submit the content of JITT for your review and authorization.
The JITT for intelligent compaction is divided into two sessions:

1. Roller Operation-
Goal: Train roller operators in operation of 1C equipped rollers

Outcome: Rollers operators can use roller displays to monitor temperature, no. of passes
and stiffness of the compacted material, and comply with the established rolling pattern.

Attendees: The following people must attend the training:

Project manager

Superintendent

Technical representative

Compaction quality control technicians
Roller operators

HMA foreman

oukrwhE

2. Intelligent compaction geospatial data and analysis —
Goal: Train compaction quality control technician and other staff about:
1. Use of IC as a quality control process
2. Positional systems
3. Verify and calibrate of IC units in the field
4. Retrieval and processing of IC data.

Outcome: Project staff is familiar with GPS, including daily calibration, performing field
quality control based on the IC real time data IC data, data retrieval and
process for project specific IC equipment, preparation of daily quality control
report, and be able to troubleshoot the GPS and IC systems.

Attendees: The following people must attend the training:

1. Technical representative
2. Compaction quality control technicians
3. HMA foreman
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August 10, 2015

STATE OF CALIFORMIA - DEPARTMENT OF TRANEPCETATION PAGE 1 OF 2
BOLLER OFERATION JUST-IN-TIME TRAINING REVIEW CHECELIST

CEMICDS (NEW XX/01/72012)

PROJECT INFORMATICONNAME CONTRACT NUMBER CORTEPM

PROUJECT IDENTIFIER MUMBER

CONTRACTOR NAME

Instruction: ﬁeﬁnreauﬁnuizingjust—in-ﬁm&uzjﬂingﬁm geospatial data and analysis use this checklhist form to review
the proposed traiming to ensure the traming meets the specificahon requirements. For questions about this form send
an email to: JCigdet g monr

JUST-IN-TTME TRAINING ROLLER OPERATION INFORMATION

T Tranes hame TITT Trainey Prne Rumber
JITT CompanyrConsuliant Hame JITT Trainer Emall Adaress
JITT Trainer Affiliation
[J Contractor [ Roller Manufacturer [JIC System [ Consuitant
JITT for Materials Type
. FA Type PR Tidiees 0 Cold In-Flace [ Sods! Aggregate
[ Hot Mix Asphait ek =

JITT Training Content Provided Using (Check all that apply)

[] PowerPoint Presantation [ Procedural Manual or Guidance

[] Equipment Technical Handout [ Field / Hands on Training

Proposed Training Schedule and Location

Training Ciaie Time: Trainiing Locaion

Roller Information {Check al that apply)

The following information is required fo determine i the proposed JITT is adequate and specific based on the rollers that will be
used on the project.

IC Rofller No. 1
[] CATERFILAR Model No. [] BOMAG Model Mo. [ Otheer
] SAKAI Model Mo. [JHAMM Modsl Mo. Model No.

Roller IC System

[ Original Equipment Manufacturer | [ Retrofit Topeon Model Mo. I [ Retrofit Trimbde Moded No.
IC Roller Ho_ 2

[0 CATERPILAR Model No. [0 BOMAG Model Mo. [ Orther

[ SAKAl Model No. [ HAMM Model MNa. Moded No.

Roller IC System

[ Original Equipment Mamsfacturer | O Retrofit Topcon Model No. | O Retrofit Trimie Model No.

Automated Machine Guidance Roller

[0 CATERPILAR Model No.
[J SAKAl Model No.

[0 BOMAG Model No.
[J HAMM Model Mo

[ Ottieer
Model Mo.

Roller IC System

[ Original Equipment Manufacturer | [] Retrofit Topcon Model No. | O Retrofit Trimiée Model No.

Page 19 of 48



Intelligent Compaction August 10, 2015
Construction Guidance
Appendix A

STATE OF CALIFORMIA - DEPARTMENT OF TRAMNEPCETATION PAGE2 OF 2
ROLLER OFERATION JUST-IN-TIME TRAINING EEVIEW CHECELIST
CEM-ICTS (NEW 33X/01/72012)

ROLLER OPERATION JUST-IN-TIME TRAINING REVIEW CHECELIST

The JITT preseniafion mus! inclsde all of the following topics:
Background Information
O Infiormation about the specific intelligent compaction system and automated machine guidance system that will be used on the
progect.
GPS Type (check one)
[0 GPS Base Siation [ Network Rieal Time Kinemalic [0 Satellite Based Augmentaion
System
GPS Setup and Roller Check Tests

[] GPS Base Station [ IC System Setup
[JGPS Rovers [ Verification of the Roller GPS Coondinates
[] GPS Recever [ Accurascy werification of the roller lemperature sensor

Demonstration and Operation of IC System and Automated Machine Guidance System
[ Displays O Setup Data Cobection
[ Color Ciode Description [ Stari/stop of Data Recording
OOn-Board Display Options [ Down Loading Data
[ Setting Target Values
COMMENTS:
JITT Reviewed by (print nams) Sizmature Diatz

Updated 201 5-04-08
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STATE OF CALIFORMIA - DEPARTMENT OF TRANEPOETATION PAGE1CF 2
GEQSPATIAL DATA AND ANALYSIS JUST-IN-TIME TRAINING REVIEW CHECELIST
CEM-ICHS (NEW 0731L/2015)

PROJECT INFORMATIONMNAME CONTRACT NUMBER CORTEPM

PROJECT IDENTIFIER NUMBER

CONTRACTOR NAME

Tnstruction: Before authonzing just-in-time traimmg for geospatal data and analysis use this checklist form to
review the proposed trainmy to ensure the taining meets the specification requrements. For questions about thas
form send an email to: JCi@dot ca mow

GEOSPACIAL DATA AND ANALYSIS JUST-IN-TIME TRAINING INFORMATION
[~JITT Traier Hane JTT Traines Phione MUmber

JITT CompanyfConsutan Name JITT Trainer Emiall ADGFess

JITT Trainer Affliation

[0 Contractor [ Roler Manufacturer O IC System [ Consultant
JITT for Materials Type
] Hot Mix Asphatt FIA Type PR Thiciness [0 Coid In-Place [ Soils/ Apgregate
Recydling Bases
JITT Training Content Provided Using (Check all that apply)
[0 PowerPoint Presentation O Procedural Manual or Guidancs
[] Equipment Technical Handout [ Field / Hands on Training
Proposed Training Schedule and Location
Training Daie Time Training Location

GEOSPACIAL DATA AND ANALYSIS JUSTAN-TIME TRAINING REVIEW CHECKLIST
The JITT presentation must include all of fhe following fopics:
Bachkground Information

[ Information about the specific inteligent compaction system and automated machine guidance system that will
be used on the project

Roller Data Retrieval and Analysis
_D Transferring raw compacton data from the rollers using USHB connections.
_D Processing of raw compaction data o readable Veta format.
_D Operation of vendor's software to open and view raw compaction data files.
E Export all-passes and final coverage in Veta-compatible format.

[] Demonstrate the procedure to use the vendor's software to create boundary for the area of hot mix asphatt
daily production.

Demonstrate Operation of Veta Software
[ import the exported all passes, final coverage and proofing data files
[ import project layout
[ import compaction point test data

[J Demenstrate the procedure for creating the boundary if using the Vieta software to create boundary for the area
of hot mix asphalt or cold in-place recycling daily production

E Rewview of the compaction layouts
[] Perform statistical analysis
[] Generate specified reports
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STATE OF CALIFORMIA - DEPARTMENT OF TRANEPOETATION PAGE2OF 2
GEQSPATIAL DATA AND ANALYSIS JUST-IN-TIME TRAINING REVIEW CHECELIST
CEM-ICOS (NEW 0731L/2015)

Intelligent Compaction Target Values
Drescribe fve methods for how tanget values will be estabfished for the following:
1 Numser of passes
_D Minimum temperature or temperature range
_D Inteligent compaction measurement values
Coverage and Uniformity Requirements

o = For HMA, at least BS percent coverage of the HMA placement area must meet or
excesd the mnimum temperature specified or determined from test sinp.

For HMA, at least B0 percent coverage of the HMA placement area must meet or

excesd the minimum number of roller passes specified or detesmined from test

O Coverage strip=.

For cold-In-place recycling, at least B0 percent coverage of the CIR placement area

must meet or excesd the tanget roller passes determined from test stripe.

For HMA with density requirement, the dailly average intelligent compaction

[J uni " measurement value for final coverage of mtermediate compachon must be at least
ity B0 percent of the target inteligent compaction measurement value established at
the test sipe.
Proposed Corrective Actions
Descripion of the proposed correchive actions fo be faken when requirernenis are not met for the following:
O Temperature
[ coverage
O Uniformity
COMMENTS:
JITT Feviewed by (print name) Sienanme Diate

Updated 2015-07-31

|
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Insert Intelligent Compaction JITT Evaluation Form Here
Evaluation form is under development contact Ebi Fini.
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Example Intelligent Compaction Premapping
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Example Compaction Quality Control Report

The contractor must submit a hard copy of Compaction Quality Control Report (CQCR)
presenting the data collected by the intelligent compaction rollers and/or automated machine
guidance pneumatic tire rollers graphically. The specification requires that the contractor must
provide a hardcopy and an Adobe *.pdf file of the CQCR.

The following is a discussion of the CQRC specifics for compaction of Cold In place Recycled
material and hot mix asphalt

Cold In Place Recycling
CQCR for CIR must include the following

Initial Compaction

For initial compaction, the quality control report must include:

1. Final coverage histogram of number of passes for each roller and when steel drum roller with
vibratory on is used, include histogram of intelligent compaction measurement value

2. Final coverage histogram of number of passes for each roller for a fixed interval, and when steel drum
roller with vibratory on is used, include histogram of intelligent compaction measurement value for a
fixed interval.

3. All passes histogram for each roller

4. Color layout plots of:
4.1. Roller passes for each roller
4.2. Intelligent compaction measurement value for steel drum roller with vibratory on

Supplemental Compaction

For supplemental compaction, the quality control report must include:

1. Final coverage histogram of number of passes for each roller and when steel drum roller with
vibratory on is used, include histogram of intelligent compaction measurement value

2. Final coverage histogram of number of passes for each roller for a fixed interval, and when steel drum
roller with vibratory on is used, include histogram of intelligent compaction measurement value for a
fixed interval.

3. All passes histogram for each roller

4. Color layout plots of:
4.1. Roller passes for each roller
4.2. Intelligent compaction measurement value for steel drum roller with vibratory on

HMA Construction

Caltrans Section 39 Hot Mix asphalt of the standard specification requires HMA with thickness
less than 0.15° be constructed under method compaction with specified temperature and no. of
passes: See form 2 for details.
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For each day of production, contractor must prepare and submit an 11”x17” hard copy of a HMA CQCR

that includes:

1.

Final coverage histogram of number of passes for each roller and histogram of intelligent compaction

measurement value of steel drum roller with vibratory on.

Final coverage histogram of number of passes for each roller and histogram of intelligent compaction

measurement value of steel drum roller with vibratory on for a fixed interval.

All passes histogram for each roller

Color layout plots of:

4.1. Roller passes for each roller

4.2. HMA temperature for first coverage of breakdown compaction.

4.3. HMA temperature for final coverage of intermediate compaction.

4.4. Intelligent compaction measurement value for final coverage of intermediate compaction when
required.
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Example CIR Compaction Quality Control Report is under development and should be availabe
August 2015.
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Example CIR Compaction Quality Control Report is under development and should be availabe
August 2015.
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Example HMA Compaction Quality Control Report is under development and should be
available August 2015.
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Example HMA Compaction Quality Control Report is under development and should be
available August 2015.
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Example HMA Compaction Quality Control Report is under development and should be
available August 2015.
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Form CEM-IC10

STATE OF CALIFORMIA - DFPARTMENT OF TRANSPOETATION PAGEICF1
INTELLIGENT COMPACTION HOT MIX ASPHALT TEST STRIFE SUBMITTAL CHECELIST

CEM-IC10 (NEW 073L/2015)

PROJECT INFORMATIONMNAME CONTRACT NUMBER CORTEPM

PROJECT IDEMTIFER NUMBER

CONTRACTOR NAME

Tnctrocfion: Use thiz chacklist form to review the completensss of submitals nfintﬂ-ligmtb:mpa:ttﬁt stripe
information. For questions about this frm send an email to: JCidot.ca zov

HOT MIX ASPHALT (HMA) TEST STRIP PLACEMENT INFORMATION

AR Type T TUCkTEsS IR, T2t Sailp Placemen Dae
[ AW Placemen Locagon | EEgening saion Ending Siion

[T TEChnICa Mepresentaivele ) T T PN FUTer

IC Cuaitty Control Technidan (ICQCT) ICOCT Phone Numbser

Test Strip Reguired Submittals (Check ail that were submitted)
Veta Anabrziz Besulis

_D Veta analysis results as shown on intelligent compaction HMA construction daily submittal checklist
[ Al passes compaction curves from Veta
[ Al passes comelation analysis report from Veta

Color Layout Plots Submitted
[ Color layout plots s shown on the HMA construction daily submitial checklist

Additional Test Strip Informaton

[0 Nuclear gage density per location
[0 Nuclear gage comelation to core densities
[0 GPS measured coordinates per density location

Drata Files
[ Data files as shown on the ntelligent compaction HMA construction daily submittal checklist

Intelligent Compaction Target Values Determined from Test Strip
___ Target number of roller passes for breakdown compaction
___ Target roller 1* pass minimum temperature breakdown compaction
__ Target number of roller passes for intermediate compaction
__ Target mingnum temperature °F for completing intermediate compaction
__ Target intelligent compaction measurement value
__ Foller pass number that is the basis for target intedligent compaction measurement value

COMMENTE:

Resident enpiness (print name) Siemanmre Date

-]

Updated 2013-07-31
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Form CEM-IC11

STATE OF CALIFORMIA - DFPARTMENT OF TRANSPOETATION PAGEICF1
INTELLIGENT COMPACTION HOT MIX ASPHALT TEST STRIFE SUBMITTAL CHECELIST

CEM-IC10 (NEW 073L/2015)

PROJECT INFORMATIONMNAME CONTRACT NUMBER CORTEPM

PROJECT IDEMTIFER NUMBER

CONTRACTOR NAME

Tnctrocfion: Use thiz chacklist form to review the completensss of submitals nfintﬂ-ligmtb:mpa:ttﬁt stripe
information. For questions about this frm send an email to: JCidot.ca zov

HOT MIX ASPHALT (HMA) TEST STRIP PLACEMENT INFORMATION

AR Type T TUCkTEsS IR, T2t Sailp Placemen Dae
[ AW Placemen Locagon | EEgening saion Ending Siion

[T TEChnICa Mepresentaivele ) T T PN FUTer

IC Cuaitty Control Technidan (ICQCT) ICOCT Phone Numbser

Test Strip Required Submittals

“eta Analysiz Results Submitted (Check all that apply)
_D Veta analysis results as shown on intelligent compaction HMA construction daily submittal checklist
[ Al passes compaction curves from Veta
[ Al passes comelation analysis report from Veta
Color Layout Plot: Submitted {Check all that apply}

[ Color Layout plots 3 shown on the HMA construction daily submittal checklist

Additional Test Strip Information Submdtted (When required, check all that apply)
[0 Nuckear gage density per location
[0 Nuclear gage comelation to core densities
_D GPS measured coordinates per density location
DATA FILES (Check all that apply)
_D Diata fies as shown on the intelligent compaction HMA constnection daily submittal checklist

Intelligent Compaction Target Values Determined from Test Strip
___ Target number of roller passes for breakdown compaction
___ Target roller 1* pass minimum temperature breakdown compaction
__ Target number of roller passes for intermediate compaction
__ Target mingnum temperature °F for completing intermediate compaction
__ Target intelligent compaction measurement value
__ Foller pass number that is the basis for target intedligent compaction measurement value

COMMENTE:

Besident enpiness (print name) Sigmanme Date

-]

Updated 2013-07-31
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August 10, 2015

STATE OF CALIFORMIA - DFPARTMENT OF TRANSPOETATION
INTELLIGENT COMFPACTTION HOT MIX ASPHALT
COMPACTIONQUALITY CONTROL REPOET VERIFICATIONCHECELIST

CEM-IC12 (NEW 07312015)

PAGE1CF 4

PROJECT INFORMATION™MAME CONTRACT NUMBER CORTEPM

PROUJECT IDENTIFIER NUMBER

COMTRACTOR NAME

Instructon: Use this checkhst form to help review the contractor’s dasky hot pox asphalt mtelligent compaction
gquality conirol report. Page 4 shows compachon temperatures and passes required based on the 2010 Revised
Standard Specifications. For questions about this form send an email to: ICiGEdot ca zov

HOT MIX ASPHALT (HMA) PLACEMENT INFORMATION

HMA Type HALA hickness HuA Placement Date
HWA Placement Locaton Begimning SE0on Ending Staion

[ Method Compaction [ Density Required [ Warm Mix Asphait
IC Gumitty Confirol Techniclan (ICRCT) FCOCT Phone Murmbsr

COMPACTION QUALITY CONTROL REPORT VERIFICATION

HMA Method Compaction

Determine the following requirements for HWA WMMMMMMMMWDFMMMM Fage
4 of this form summanzes the femperafures and passes required based on the 2010 Revised Standard

Specifications buf you showld verdy that the requirements in your contract.

IC Requirements HMARHMA

Breakdown Compachon
Minimwm Mumber of Passes

Intermediate Compaction
Minimum Temperature *F
™ Pass

Intermediate Compaction
Minimwm Mumber of Passes

Verify from the compachion qualify confrol reporf fhat the following compaction requirerends have been met

HMA Compaction Verification

Does the 1# PASS breakdown compaction temperature shown on the layout plot of HMA temperature for first coverage of
breakdown compaction, for at least B5% of the daily HMA placement area, meet or exceed the minimum temperature specified
based on the HMA type?

[ Yes [J¥o Ifne, notify the contracter that corrective action is required.

Does the number of passes shown on final coverage hisiogram of number of passes for breakdown compachon roller show
that at least B0 percent coverage of the HMA placement constnection area met or exceed the minimum number of roller passes
specified for breakdown compaction?

O Yes QMo K no, notify the contractor that comective action is required.

Does the last pass of intermediate compaction (6% PASS) temperature shown on the layout plot of HMA temperature, for at
least 85% of the HMA placement area, meet or exceed the minimurm temperature specified based on the HMA type?
O %Ye: O¥o Ifno, nobfy the confractor that comrective action i required.

Does the number of passes shown on final coverage hisiogram of number of passes for intermediate compaction roler show
that at least B0 percent coverage of the HMA placement area met or excesd the minamum number of roller passes specified for
intermediate compaction?

[J¥es [INo K no, notify the contractor that comective action is required.
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Form CEM-IC12

STATE OF CALIFORMIA - DFPARTMENT OF TRANSPOETATION PAGE 2 OF 4

INTELLIGENT COMPACTION HOT MIX ASFHALT
COMPACTIONQUALITY CONTROL REPOET VERIFICATIONCHECELIST
CEM-IC12 (NEW 07312015
COMPACTION QUALITY CONTROL REPORT VERIFICATION
OGFC Method Compaction
Determine the following requirements for HMA compaction based on the specificabions for the type of HMA being placed. Page
4 of this form summarizes the compaction temperatures and passes required based on the 2010 Revised Standard
Specifications but you should verify that the requirements in your contract
IC Requirements OGFC
Breakdown Compachon
Minimum Temperature *F
1= PASS

Complete Compaction
Minimum Temperature *F
Minimum Mumber of Passes

Intermediate Compaction
Minimwm Mumber of Passes

Verify from the compaction gualily confrof reporf that the following compaction requiremends have been met

OGFC Compaction Verification
Does the 1 PASS breakdowmn compaction temperature shown on the layout plot of HMA temperature for first coverage of
breakdown compaction, for at least B5% of the daily HMA placement area, meet or exceed the minimum iemperature specified
based on the OGFC type?
[OYes ONo Ifoo, motify the contractor that comective action is required.
Does the last pass of compaction temperature shown on the layout plot of HMA temperature, for at least B5% of the HMA,
placement area, meet or exceed the minemum temperature specified based on the OGFC type?
D‘l’es D Mo I no, notify the contractor that comective action is required.
Does the number of passes shown on final coverage hisiogram of number of passes for each roller meet or exceed the
minirmum number of roller passes specified for at least B0 percent of the HMA placement area?
O ¥es O No K no, notify the contractor that comective action is required.
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Form CEM-IC12

ETATE OF CALIFORMIA - DFPARTMENT OF TRANSPOETATION PAGEICF 4
INTELLIGENT COMPACTION HOT MIX ASPHALT

COMPACTIONQUALITY CONTROL REPORT VERIFICATIONCHECKLIST

CEM-IC12 (NEW 0731/2015)

COMPACTION QUALITY CONTROL REPORT VERIFICATION
HMA Density Required
Determine the following requirements for HWA compachon based on the specifications for the fype of HMA being placed. For
HMA that is accepted based on density requirements the intelligent compachion requirements are esfabifshed by the confracfor
completing a tes sinp.
Intelligent Compaction Target Values Determined from Test Strip

Target number of roller passes for breakdown compaction

Target roller 1 pass minimum temperature °F breakdown compaction

Target number of roller passes for intermediate compaction

Target minemum temperaiure °F for completing imtermediate compaction

Target inteligent compaction measurement value

Roller pass number that is the basis for target intelligent compaction measurement value

HMA Compaction Verification

MNote: Results from intelligent compaction are for contractor quality control purposes only and Calirans acceptance of
HMA placed with density requirements is based on HMA density of cores. When the daily average intelligent
compaction measurement meets or exceeds the target value and density is verified by contractor nuclear gage quality
control test results, then comective action for number of passes and temperature is not required.
Verfy from the compachon quality control repont that the following compaction requirements have been met:
Dioes the 1® PASS breakdosm compaction temperature shown on the layout plot of HMA temperature fior first coverage of
breakdown compaction, for at least B5% of the HMA placement area, meet or exceed the target minimum temperature based
on the HMA test stripe”
O ¥es O Mo If no, notify the contractor that comective action s required.
Does the number of passes shown on final coverage hisiogram of number of passes for intermediate compaction rolier show
that at least B0 percent coverage of the HMA placement area met or exceed the minimum number of roller passes specified for
intermediate compaction?
O ¥es [ No If m, midify the contractor that comective action s required.
Dioes the temperaimre shown on the layout plot of HMA temperature for the ast target number roller pass of intermediate
compaction, for at least 85% of the HMA placement area, meet or exceed the target minimurm temperature based on the HMA
test shipe?
O ¥es O No I nio, notify the contractor that comective action s required.
Does the number of passes shown on final coverage hisiogram of number of passes for intermediate compaction rolier show
that at least B0 percent coverage of the HMA placement area met or excesd the minamum number of roller passes specified for
intermediate compaction?
O ¥es I No I nio, notify the contractor that comective action s required.
Does the daily average intelligent compaction measurement value for final coverage of intlermediate compacton mest or
exceed the target intelligent compaction measurement value established at the test siipe?

O Yes Mo

If the answer is no, is the daily average inteligent compaction measurement value for final coverage of intermediate
compaction less than 20 percent under the target intelligent compaction measurement value established at the test stripe?
[ ¥es [INo

I yes. the daily awerage intelligent compaction value is within the tolerance allowed by the specifications.
If nia, notify the contactor that a new test stripe is required.

Compaction qualify control repart reviewed by (print names) Sismanme Date

Fesident enpinesr (print nams) Sipmatme Date

Updated 2015-07-31
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STATE OF CALIFORMIA - DFPARTMENT OF TRANSPOETATION
INTELLIGENT COMFPACTTION HOT MIX ASPHALT
COMPACTIONQUALITY CONTROL REPOET VERIFICATIONCHECELIST

August 10, 2015

PAGE4OF 4

CEM-IC12 {(NEW 0731/2015)
Instroction: This page 15 to assist 1n determming the HMA compaction specificahon temperature requrements
(2010 Revised Standard Specification) that apply when venfymg the mtellipent compaction quality control report.
Specifications Compaction Requirements Information (Check HMA type that applies)
HMA Type A and RHMA-G
; TT AMA Type A [T HMA Type A [T RAWAG
K Becparements Unmodified Asphalt Binder PG-M Asphait Binder
Breakdown Compachon
Minimum Temperature °F 250 240 285
1% PASS
Breakdown Compachon 3 3 3
Minimum Mumber of Passes
Intermediate Compaction -
Minimum Temperature *F 190 180 230
G Pass
Intermediate Compaction E 3 E
| Minimum Number of Passes
Open Graded Friction Course (OGFC)
OGFC
i O osrc O corc =
W Requesments Unmodified Asphalt Binder P{5-M Asphalt Binder e
Breakdown Compacbon
Minimum Temperature *F 240 240 280
1% PASS
Lomplete Compachon
Minimum Temperature *F 200 180 250
Last Pass
Minimum Mumber of Passes 2 2 2
Warm Mix Asphalt
HMA Type A and RHMA-G
] 0 HMA Type A O HMA Type A 0 FHMAG
ARyt Unmodified Asphalt Binder PG-M Asphait Binder
Breakdown Compachon
Minimum Temperature *F 40 X 260
1 PASS
Breakdown Compachon 3 3 3
Nummber of Passes
Intermediate Compaction
Minimum Temperature *F 160 170 230
Last Pass
Intermediate Compaction 3 3 3
Number of Passes
Warm Mix Asphalt
Open Graded Friction Course (OGFC)
: O oGFC O ocFc Ll OGFC
K Beqarements Unmodified Asphalt Binder PG-M Asphalt Binder Eir i
Breakdown Compacbon
Minimum Temperature *F 230 X m
1# PASS
Minimum Temperature *F 180 i Fii} 240
Last Pass
Minimum Number of Passes 2 2 2
Updated 2015-07-31
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Form CEM-IC15

STATE OF CALIFORMIA - DFPARTMENT OF TRANSPOETATION PAGE1CF 2
INTELLIGENT COMPACTION QUALITY CONTROL REPORT SUMMARY
FOR HOT MIX ASFHALT WITH METHOD COMPACTION

CEM-IC1S (NEW 06/24/2015)

PROJECT INFORMATION™MAME CONTRACT NUMBER CORTEPM

PROUJECT IDENTIFIER NUMBER

COMTRACTOR NAME

Instroction: This form to be used by the contractor to summanze the daily hot mix asphalt method compaction
intelhzent compaction quality control report mformaton. For questions about this form send an email to:

ICE ot ca mov
HOT MIX ASPHALT (HMA) PLACEMENT INFORMATION
HKAA Placemant Location HIA Placement Dabe
" Begnning =mon Eredeg Saon IR Type
IC Gty Condl Technkian (IC2CT) TCQCT Phone Number

HMA Method Compaction Requirements
Dretermine the following requirements for HWA compachion based on the specifications for fhe fype of HMA being placed.

; HMA ; OGFC
IC Requirements Target Vahues IC Requirements Target Vaiues

MiEirmm Hun:l:::nuf F'as;les Minirmuem Number of Passes

Breakdown Compacton Breakdown Compaction

Minimum Temperature *F Minimum Temperature “F

1% PASS 1 PASS

Intermediate Compaction Complete Compaction
Minimum Mumber of Passes Minimum Temperatre °F

n iate on

Minamum Temperature “F

DAILY COMPACTION QUALITY CONTROL REPORT SUMMARY

HMA/RHMA Compaction Veta Analysiz Report Results

Does the number of passes for breakdown compaction rofler resulits show that at least 80 percent coverage of the HMA
placement construction area met or exceed the minimum number of roller passes specified for breakdown compaction?

O Yes O¥o
If no, comectve achon aken:

Does the 1# PASS breakdown compaction temperature resufts show that temperature meet or exceed the minimum
termperature specified based on the HMA type for at least 85% of the dady HMA placement area?

O Yes I No

If na, comectve action aken:

Does the number of passes for ntermediate compaction roller results show that at least B0 percent coverage of the HMA
placement construction area met or exceed the manimum number of roller passes specified for intermediate compaction?
[0 Yes (Ko

If na, comectve action aken:
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Form CEM-IC15

STATE OF CALIFORMIA - DFPARTMENT OF TRANSPOETATION PAGE2OF 2
INTELLIGENT COMPACTION QUALITY CONTROL REPORT SUMMARY

FOR HOT MIX ASFHALT WITH METHOD COMPACTION

CEM-ICLS (WEW 06724/2015)

HMA/RHMA Compaction

Does the final pass of intermediate compaction temperature results show that temperature meet or excesd the minemum
termperature specified based on the HMA type for at least 85% of the dady HMA placement area?

O Yes O No

If ni2, comectve achon aken:

OGFC Compaction Veta Analyzis Report Results

Does the number of passes for compaction roller results show that at beast 80 percent coverage of the HMA placement
construction area met or exceed the minimum number of roller passes specified for compaction?

[ Tes ko
If no, comectve achon aken:

Does the 1 PASS breakdown compaction temperabre results show that temperature meet or exceed the minimum
termperature specified based on the HMA type for at least 85% of the daly HMA placement area?

[]¥es [] Mo

If no, comectve achon aken:

Does the final pass of intermediate compaction temperature results show that temperature meet or excesed the minEmum
temperature specified based on the HMA type for at least B5% of the dally HMA placement area?

_|:|‘|’ﬁ gMﬂ-

If no, comectve achon aken:

Gluality Control Report Information
Wieta Anaiveis Compieted oy Vela Analysls by Emall Address Wieta Analysis by Phone Numiber

‘CAIDy CONingl FEpor COMISiEd by {pArE name] Shgraue Dale

Compaction Quality Control Report Review

I have reviewed the intellirent compaction results shown on compaction quality control repernt for compliance with the contract
specifications and faken oomective action when required

Chaality Conirol Manzer (prinf name) Sipnatre Diate Feviewed

Compaction Guality Control Report Submittal Information

Submit hardropy to resident enzineer within I bosiness | Submitted by (prnt mame]) Diate
day of HMA placement.

Submit Adobe " pdf file i resident enpineer within 1 Submitred by (print mame) Diate
nzsimess day of HMA placement.

Submdt Adobe *.pa? fie o IC@idot.ca. zov within 1 Submitted by (print mame) Duate
smess day of HMA placement

Updated 201 5-04-24
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Form CEM-IC16

STATE OF CALIFORMIA - DFPARTMENT OF TRANSPOETATION PAGE1CF 2
INTELLIGENT COMPACTION QUALITY CONTROL REPORT SUMMARY
FOR HOT MIX ASFHALT WITH DENITY EEQUIREMENT

CEM-IC16 (NEW 08/08/2015)

PROJECT INFORMATION™MAME CONTRACT NUMBER CORTEPM

PROUJECT IDENTIFIER NUMBER

CONTRACTOR NAME

Instroction: This form to be used by the contractor fo summanze the daily hot mix asphalt mtelhpent compacton
quahty confrol report mformation. For queshons about this form send an email to: JCEdot g =0

HOT MIX ASPHALT (HMA) PLACEMENT INFORMATION

FIN, Flacement Locaion HMA Placement Dale
Beginning StEion Ending Siaiom
[T ity o T ecmidan [easa 11 T one FaTes

DAILY COMPACTION QUALITY CONTROL REPORT SUMMARY
Note: intelligent compaction target values are determined from hot mix asphalt test siipe.
Breakdown Compaction Vibratory Steel Drum Roller Number of Passes
__ Target number of roller passes | _ Percent work area covered by minimum number of roller passes

Does the number of passes for |IC vibratory steel dnem roller compaction shown on final coverage histogram of number of
passes show that at least 80 percent coverage of the HMA placement area met or exceed the minimum number of nofler
passes based on target value established at the test stripe?

O ves ONo

If no, comective action taken:

Breakdown Compaction Intelligent Compaction Measurement Value

Target inteligent compaction measurement value Digily awverape inteligent compaction measurement value
Does the daily average intelligent compaction measurement value for final coverage of IC vibratory steel dnem roller meet or
exceed the target inteligent compaction measurement value established at the test stripe?
[ Yes [INo
I the answer is no, is the daily average intelligent compaction value at least 81 percent of the target measurement value?
Oves ONe
If the answer s no, reestablish the intelligent compaction measurement value.

Intermediate Compaction Roller Mumber of Passes
Target number of roller passes | Percent work area cowered by minimum numbser of roller passes

Does the number of passes for niermediate compaction roller shown on final coverage histogram of numbser of passes show
that at least B0 percent coverage of the HMA placement area met or excesd the minamum number of roller passes based on
target established at the test siripe?

1 ¥es [ Mo

If nio, comective action taken:

MNotes: 1) Results from intelligent compaction are for contractor quality control purposes and not to be used as
Caltrans acceptance of HMA.

2) When the daily average intelligent compaction measurement meets or exceeds the target value and density is
werified by confractor nuclear gage quality control test results, then comective action for number of passes is not

required.

Updated 2015-08-08
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Form CEM-IC16

STATE OF CALIFORMIA - DFPARTMENT OF TRANSPOETATION PAGE2OF 2
INTELLIGENT COMPACTION QUALITY CONTROL REPORT SUMMARY

FOR HOT MIX ASFHALT WITH DENITY EEQUIREMENT

CEM-IC16 (WMEW 08/08/2015)

Additional Intelligent Compaction Vibratory Steel Drum Roller Compaction
If roller pattem shown on Confraciors Establishment of Break Owver Denady form indudes addition roliing using IC
vibratory steel drum roller after pneumnatic rubber tire rolling prowide the following information:
Yes Mot uired

Roller Number of Passes

Target numiber of roller passes Percent work area covered by minimum number of roller passes

Does the number of passes for |G vibatory steel dnem roller compaction shown on final coverage histogram of number of
passes show that at least 80 percent coverage of the HMA placement area met or exceed the minimasm number of rofler
passes based on target value established at the test siripe?

O ves O Mo

If na, comective action taken:

Intelligent Compaction Measurement Walue

Target inteligent compaction measurement value | Dy average intelligent compaction measurement value
Does the daily average intelligent compaction measurement value for final coverage of IC vibratory steel dnem roller meet or
exceed the target inteliigent compaction measurement value established at the test sipe?

O Yes I Neo

If the answer i no, is the daily average intelligent compaction value at least 81 percent of the target measurement value?
O Yes Mo

If the answer is no, reestablish the intelligent compaction measurement value.

Mote: 1) Results from intelligent compaction are for contractor quality control purposes and not to be used as
Caltrans acceptance of HMA

2) When the daily average intelligent compaction measurement meets or exceeds the target value and density is
verified by confractor nuclear gage quality control test results, then comective action for number of passes is not

required.
Quality Control Report Information
ela Andyss Completed Dy Vela Analysis by Emall Address Vela Analysis by Phone Number
Caaity Corinol Repart Compisted by {print name) Sgnatre Date
Compaction Quality Control Report Review
COMMENTS:

I hawe reviewed the intellipent compaction results shewn on compaction qualify comfrol repart for compliance with the contract

Chaality Comival Manzer (prinf name) SiFnatare Diate Reviewed

Compaction Guality Control Report Submittal Information

Submit hardrogy to resident engineer within 1 business | Suobmdtted by (print nams) Date
day of HMA placement.

Sabmit Adobe " pdf flle i0 resident engineer within 1 Submitied by (print name)) Diate
nzsimess day of HMA placement.

Submit Adobe * paf i to ICH dot.ca. zov within 1 Submitted by (print name) Date
Imasiness day of HMA placement.

Updated 2013-08-08
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Form CEM-IC20

STATE OF CALIFORMIA - DFPARTMENT OF TRANSPOETATION PAGEICF1
INTELLIGENT COMPACTION COLD-IN-PLACE RECYCLING TEST STRIFE SUBMITTAL CHECELIST
CEM-IC20 (NEW 0731L/2015)

PROJECT INFORMATIONMNAME CONTRACT NUMBER CORTEPM

PROJECT IDEMTIFER NUMBER

CONTRACTOR NAME

Tnctrocfion: Use thiz chacklist form to review the completensss of submitals nfintﬂ-ligmtb:mpa:ttﬁt stripe
information. For questions about this frm send an email to: JCidot.ca zov

COLD-IN-PLACE RECYCLING (CIE) TEST STRIP PLACEMENT INFORMATION

T e e T T
g (= g TR

RICE L e e TR Phone R

IC Guaitty Conirol Techniclan (ICQCT) ICOCT Phone Mumbss

Test Strip Required Submittals (Check ail that were submitted)
Veta Anabvziz Besulis

_D Veta analysis results as shown on intelligent compaction CIR construction dady submittal chechiist

[ Al passes compaction curves from Veta

[ Al passes comelation analysis report from Veta

Calor Layout Plots
[ Color layout plots as shown on the CIR construction daidy submittal checklist
Additional Test Strip Informaton

[0 Nuclear gage density per location
[0 Nuclear gage comelation to core densities
[0 GPS measured coordinates per density location

Drata Files
[ Data fies as shown on the mtelligent compaction CIR construction daiy submittal checklist

Intelligent Compaction Target Values Determined from Test Strip
__ Target number of roller passes for IC vibratory steel drum roller compaction
___ Target intelligent compaction measurement value
_ Raoller pass number that is the basis for target intelligent compaction measurement value
__ Target number of roller passes for automated machine guidance preumatic tire roller compaction
For IC wibratory steel drum roller final coverage after completion of pneumatic rolling provide the following nformation:
__ Target number of roller passes for IC vibratory steel drum roller compaction
__ Target inteligent compaction measurement value
__ Roller pass number that is the basis for target intelligent compaction measurement value

COMMENTE

Beesident enpinesr (print name) Sizmanme Date

|

Updated 2015-07-31
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Form CEM-IC21

STATE OF CALIFORNIA - DFPARTMENT OF TRANSPORTATION PAGE10F 1
INTELLIGENT COMPACTION COLD-IN-FLACE RECYCLING CONSTRUCTION DAILY SUBMITTAL
CHECEKLIST
CEM-IC21 EE 07312015

PRCUEGT INFORMATIONTANE CONTRACT MUWBER CORIEPM

PROJECT IDENTIFIER NUMBER

CONTRACTOR NAME

Instrocton: Use this checklist form to review the completeness of subouttals of mtellhzent compact daily
compachon report and mtelhgent compachon data files. For questions about this form send an emal to:

ICE dot.ca mov
COLD-IN-PLACE RECYCLING (CIE) INFOREMATION

{CIF Location CIR Compaction Dake

[ Begnning S Ending =ion L1 Inital Compaction
Sy ental Compaction

[T Gty Corml Tecian (Ieae 1)

Vela analysis perormed by eia perfommed by emall aoiress VEia Analyeis Dy Phone NumDe

COMPACTION QUALITY CONTROL EEPORT (Check all that apply)
[] Compaction QC report [ Partial submittal of compaction | [] Was compaction QC Report submitted within 1
submitted QC report barsiness day of HMA placement?

“eta Analysiz Results Submitted (Check all that apply)
[ Final coverage histogram of number of passes for each roller
[0 Final coverage histogram of intelligent compaction measurement value of steel drum roller with vibratory on
_Dﬁnalmagehisa:-g:?ndnunm of passes for each roller for a fived interval

[] Final coverage histogram of inteligent compaction measurement value of steel drum roller with vibratory on for a fised
intenval

[ Al passes histogram for each mller
Color Layout Plots Submitted {Check all that apply)

[ Roller passes for each roller
[ Inteligent compacton measurement value for final coverage of compaction for steed drum roller with vibratory on.
Additional Information Submitted

[ Casadity control nuclear gage density per bocabon [ &PS measured coomdinates per nuclear gage density
location

DATA FILES (Check all that apply)
Node Data fles must be submitfed within 3 business days of CIR production.
[ Data fles submitted [ Data files not [ Partial submittal of | [ Were data files submitted within 3
submitted data files bausiness days of CIR production?
[ Post processed Veta data fe type * vetaproj used to create the compaction quality conirol report
_DBemuﬁcdaEﬁﬁnmpacﬁmmlﬁsfwﬂpassesandﬁnalwin file format readable by Veta

COMMENTE

Besident enpginesr (prnt nams) Sipnature Date

Updated 2015-07-31
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Form CEM-IC22

STATE OF CALIFORMIA - DFPARTMENT OF TRANSPOETATION PAGE1CF 2
INTELLIGENT COMPACTION COLD-IN-FLACE RECYCLING
COMPACTION QUALITY CONTROL REFORET VERIFICATION CHECELIST

CEM-TC22 (NEW 0731/2015)

PROJECT INFORMATION™MAME CONTRACT NUMBER CORTEPM

PROUJECT IDENTIFIER NUMBER

CONTRACTOR NAME

Instroction: Use this checkhist form to help review the contractor’s daly cold-m-place recyelng mielhzent
compachion quality confrol report. For queshons about ths form send an emal to: [Ciddat ca zon

COLD-IN-PLACE RECYCLING (CTR) INFORMATION

CIR Location CiR Compaction Date
Beginning SEton [Ending Stalon Initial Compaction
ental Compaction
T Oy o T (T

COMPACTION QUALITY CONTROL REPORT VERIFICATION

For GIR the inteffigent compaction requirements are established by the contractor completing a fesf strip.

Intelligent Compaction Target Values Determined from Test Strip
__ Target number of roller passes for IC vibratory steel drum roller compaction
__ Target inteligent compaction measurement value
_____Roller pass number that is the basis for target intelligent compacton measurement value
__ Target number of roller passes for automated machine guidance preumatic tire roller compaction
If roller pattem shown on Contractors Esfablizhment of Break Owver Densidy form inchudes addition rofing using IC

vibratory steel drum roller afier pneumatic tire rolling provide the following information:
__ Target number of roller passes for IC vibratory steel drum roller compaction
___ Target intelligent compaction measurement value
_ Raoller pass number that is the basis for target intelligent compaction measurement value
CIR Compaction Verification

MNote: Results from intelligent compaction are for contractor quality conirol purposes and not to be used as Caltrans
acceptance of CIR. When the daily average intelligent compaction measurement meets or exceeds the target value
and density is verified by contractor nuclear gage quality conftrol test results, then cormective action for number of
passes is not required.

Verify from the compaction qualify confrol reporf fhat the following compaction requirerends have been met:

Does the number of passes for |IC vibmatory steel dnum roller compaction shown on final coverage histogram of number of
passes show that at least 80 percent coverage of the CIR placement area met or excesd the minimum numbser of roller passes
based on target value established at the test stripe?

O Yes QMo I no, notify the contractor that comective action is required.

Does the daily average intelligent compaction measurement value for final coverage of IC vibratory steel dnem roller meet or
exceed the target inteligent compaction measurement value established at the test sipe?

O Yes CINo

I the answer is no, the inteligent compaction measurement value s for mformation only 50 you don't have to take any action.
Ensure that the contractor nuclear gage quality control test results are showing adequate density.

Does the number of passes for automated machine guidance roller shown on final coverage histogram of number of passes
show that at least 80 percent coverage of the CIR placement area met or exceed the minimum number of roller passes based
on target value established at the test stripa?

O Yes O No I i, niodify the contractor that comective action s required.
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Form CEM-IC22

ETATE OF CALIFORMIA - DEPARTMENT OF TRANEPOETATION PAGE2IOF 2
INTELLIGENT COMPACTION COLD-IN-PLACE RECYCLING

COMPACTION QUALITY CONTROL REPORT VERIFICATION CHECKLIST

CEM-IC22 (NEW 0731/2015)

CIR Compaction Verification Continued

Ifroller pattern shown on Contractors Establishment of Break Over Density form includes addition rolling using IC
additional IC Vibratory steel drum rofing.

Does the number of passes for |IC vibatory steel dnem roller compaction shown on final coverage histogram of numbser of
passes show that at least 8 percent coverage of the CIR placement area met or excesd the minmmum number of roller passes
based on target value established at the test siripe?

[1¥es [INo I nio, notify the contractor that comective action s required.

Does the daily average intelligent compaction measurement value for final coverage of IC vibratory steel dnem roller meet or
exceed the target intelligent compaction measurement value established at the test siipe?

O Yes O No

If the answer is no, the inteligent compaction measurement value is for information only so you don't hawve to take any action.
Ensure that the contractor nuclear gage quality control test results are showing adequate density.

COMMENTE

Besident enginesr (print name) SiFmanme Date

Updated 2015-07-31
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CEM-1C25

STATE OF CALIFORMIA - DFPARTMENT OF TRANSPOETATION PAGE10F 2
INTELLIGENT COMPACTION COLD-IN-FLACE RECYCLING COMPACTION QUALITY CONTROL REFORET

SUMMARY

CEM-TC25 (NEW 06721/2015)

PROJECT INFORMATION™MAME CONTRACT NUMBER CORTEPM

PROUJECT IDENTIFIER NUMBER

CONTRACTOR NAME

Instroction: This form to be used by the contractor fo summanze the daily cold-m-place recyelng mtellpent
compaction quality confrol report information. For queshions about this form send an email to: JC@dot ca zor |

COLD-IN-PLACE RECYCLING (CIR) PLACEMENT INFORMATION

CIR, Piacement Locaton IR Placemen Cae
Baginning S=son Ending Siaion 1 Initial Compaction

tal Compaction
[T ity Cormrol Tecisan (e ]

DAILY COMPACTION QUALITY CONTROL REPORT SUMMARY
Note: intelligent compaction target values are delermined from test sinpe.
Intelligent Compaction Vibratory Steel Drum Roller Number of Passes
__ Target number of roller passes | _ Percent work area covered by minimum number of roller passes

Does the number of passes for |IC vibeatory steel dnum roller compaction shown on final coverage histogram of number of
passes show that at least 80 percent coverage of the CIR placement area met or exceed the minimum number of roller passes
based on target value established at the test stripe?

O ves ONo

If no, comective action taken:

Intelligent Compaction Measurement Value

Target inteligent compaction measurement value | Diaily average inteligent compacton measurement value
Does the daily average intelligent compaction measurement vaiue for final coverage of IC vibratory steel dnem roller meet or
exceed the target inteligent compaction measurement value establiched at the test sipe?
O Yes QMo
If e answer s no, comective action s not reguired because intelligent compaction measurement value s report only.
Automated Machine Guidance Roller
Target number of roller passes I Percent work area coversd by minimum number of roller passes

Does the number of passes for automated machine guidance roller shown on final coverage histogram of number of passes
show that at least 80 percent coverage of the CIR placement area met or exceed the minimum number of roller passes based
on target value established at the test siripe?

O Yes O Me

If o, comective action taken:

Mote: Results from intelligent compaction are for contractor quality conirol purposes and not to be used as Caltrans
acceptance of CIR. When density is verified by contractor nuclear gage quality control test results, then comective
action for number of passes is not required.

Updated 2015-06-21
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CEM-1C25
STATE OF CALIFOEMIA - DFPARTMENT OF TRANSPORETATION PAGE 2 OF 2
INTELLIGENT COMPACTION COLD-IN-FLACE RECYCLING COMPACTION QUALITY CONTROL REFORT
SUMMARY

CEM-IC25 (MEW 06721/2015)

Additional Intelligent Compaction Vibratory Steel Drum Roller Compaction
If roller pattem shown on Gontracfors Esfablizhment of Break Over Densify form indudes addition roling using IC
vibratory steel drum reller after pneumnatic rubber tire rolling prowide the following information:
[ ¥es [ Mot Required
Target number of roller passes Percent work area covered by minimum number of roller passes
Does the number of passes for |IC vibmatory steel dnum roller compaction shown on final coverage histogram of number of

passes show that at least 90 percent coverage of the CIR placement area met or excesd the minimum numbser of roller passes
based on target value established at the test stripe?

O Yes [ Mo

If no, comective action taken:

Intelligent Compaction Measurement Value
Target inteligent compacion measurement Dady average intelligent compaction measurement vakue
walue

Does the daily average intelligent compaction measurement value for final coverage of IC vibratory steel dnem roller meet or
exceed the target inteligent compaction measurement value established at the test sirpe?

[ Yes [(Ihe

If e answer s no, comective action s not reguired because intelligent compaction measurement value & report onky.

MNote: Results from intelligent compaction are for contractor quality conirol purposes and not to be used as Caltrans
acceptance of CIR. When the daily average intelligent compaction measurement meets or exceeds the target value
and density is verified by contractor nuclear gage quality control test results, then cormective action for number of
passes is not required.

Quality Conirol Report Information
[ WVela Anayse COMIEEd oy Vs ANVl Oy Ol AOoress. | Wekd Analsks Oy Dhone MumEer |

Report Completed by {print name) Snatre [ae

Compaction Quality Control Report Review

I hawe reviewed the intellipent compaction results shewn on compaction qualify conirol repert for compliance with the contract
sperifications and faken comective action when required

Quality Conizal Mangsr (prin name) Signatme Daie Reviewsd

Compaction Guality Control Report Submittal Information

Sabmit hardropy to resident engineer within I business | Submdtted by (print name) Date
day of CIE. placement.

Subamit Adobe " pdf e io resident enFineer within 1 Submitted by (print name) Date
nsmess day of CTR. placement.

Submit Adobe * paf fie to [/ G dot ca oy within 1 Sobmitted by (print name) Daie
usiness day of CTH. placement.

Updated 2015-06-21
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