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EXECUTIVE SUMMARY

The lowa Department of Transportation Roller Integrated Compaction Monitoring
(RICM) Research and Implementation project was initiated in summer 2009 and is divided into
three phases. Phase I of this research project involved conducting field demonstration projects
with various RICM measurement technologies on three projects with earthwork and HMA
construction and the results are presented in the Phase I report published in November 2010. This
report presents results from Phase II of the research program which includes evaluation of the
following special provisions (SPs) incorporated into the project specifications of three HMA
projects:

(1) Intelligent Compaction — HMA, US30 Harrison County, NHSN-030-1(127)--2R-43
(Effective January 20, 2010) [SP-090048]

(2) Intelligent Compaction — HMA, US20 Ida County, NHSN-020-2(70) --2R-47 (Effective
February 16, 2010) [SP-090057a]

(3) Intelligent Compaction — HMA Roller Pass Mapping, IA9 Kossuth County, STPN-009-
4(44) --2]J-55 (Effective February 16, 2010) [SP-090058]

A fourth SP was drafted for a project involving compaction of cohesive soils as listed below but
was not implemented due to lack of available equipment at the time of the project.

(4) Intelligent Compaction — Embankment, Sac County, NHSX-020-2(89)--3H-81 (Effective
April 20, 2010) [SP-090063]

This report presents an overview of the various in-situ testing methods used in the field studies,
overview of the three SPs highlighting the main features and differences between the three SPs,
and in-situ test results and analysis results from each pilot project, an evaluation of the three SPs,
and recommendations for Phase III RICM implementation work for Iowa. Information from this
report can be utilized for developing future education and training materials. The results and
findings from this report should be of significant interest to the pavement, geotechnical, and
construction engineering community and are anticipated to serve as a good knowledge base for
implementation of RICM technologies and various new in-situ QC/QA testing methods into
HMA construction practice.

Some significant findings from each pilot project are as follows:
Summary of Key Findings from US30 Harrison County Project:

e The RICM-HMA SP-090048 which required RICM coverage (with temperature, pass
count, and roller-integrated CCV information on break down roller) was successfully
implemented on the US30 Harrison County pilot project. Evaluation of RICM data
coverage information indicated that the RICM data was collected over 85% of the project
area on the intermediate course layer and over 95% of the project area on the surface
course layers, thus conveniently exceeding the minimum 80% requirement in the SP.



Field core density results indicated that 115 out of 117 samples exceeded the target
minimum 95% compaction requirement. The Qlpensity measurements ranged from 0.3 to
6.8, thus exceeding the target minimum 0.00.

Percent compaction curves indicated that 95% compaction was generally achieved within
1 to 2 break down roller passes at most locations with exceptions at few locations where
up to four passes or more was required.

Roller surface temperature measurements with pass generally indicated that pass 2
measurement was lower than pass 3 (note that the rolling pattern included forward,
reverse, and forward directions of travel for passes 1, 2, and 3). The temperature sensor is
located on the front drum of the roller and water sprayed on to the roller drum likely
caused a reduction in the surface temperature values, when the roller travels in the
reverse direction.

Asphalt temperature cooling rate (C;) was modeled using an exponential statistical model
from surface temperature with time measurements. For cases where data up to a
maximum of 35 minutes was considered, the C, values ranged from about -0.0090 to
-0.0157 with an average of about -0.0135 and standard deviation of 0.0022.

Correlations between CCV and asphalt density or percent compaction measurements
yielded relatively low R values in the range of 0.1 to 0.2. However, if the measurements
for each PS are viewed separately, there is generally a trend of increasing CCV with
increasing percent compaction in most sections.

Poor correlations between density and CCV are to be expected when data is combined
over multiple sections, because CCV provides a measure of ground stiffness and is
strongly influenced by the conditions of the layer underneath the HMA layer and not
necessarily the density of the surface layer. FWD test measurements obtained from the
intermediate course layer and the underlying existing base layer confirmed that variable
support conditions exist at different test locations. Correlations between the Egwp (on
intermediate course layer and base layer) and CCV (on intermediate course layer) yielded
R? values in the range of 0.5 to 0.9. Results presented during Phase I of this research
(White et al. 2010) also corroborate with this finding. This research finding is critical to
understand as it has practical consequences in terms of how roller-integrated CCV data
can be used for QC or QA in future specifications.

Correlation between Troner and Trrr indicated that there was no statistically significant
correlation between the two measurements; however, about 29 out of the 35
measurements were close to the 1:1 line and the measurements were on average
comparable to each other.

Based on field observations and conversations with the roller operator, it is understood
that the roller operator targeted 3 to 4 roller passes using the break down roller. Roller
coverage data indicated that the average number of break down roller passes on the
project was about 3 with a standard deviation of about 1 to 2. Geostatistical analysis of
pass count indicated that the sill values varied from about 2.4 to 3.6 and the range values
varied from about 9 to 20 m. These sill values are higher than observed in Phase I on the
US218 project (~1.3) and on the US20 project (~0.6) discussed later in this report. The
high sill values on the US30 project compared to the US218 and US20 projects indicates
that the pass coverage was more variable on the US30 project. Field observations
indicated that the number of passes made by the break down roller was governed heavily
by the pace of the paver ahead of the break down roller.
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Average CCV ranged from 20 to 30 on intermediate course and 22 to 33 on surface
course layers. Average surface temperature at the end of break down roller pass ranged
from about 215 to 225°F on surface and intermediate course layers.

Summary of Key Findings from US20 Ida County Project:

The RICM-HMA SP-090057a (with temperature and pass count information on break
down roller) was successfully implemented on the US20 Ida County pilot project.
Evaluation of RICM data coverage information indicated that the RICM data was
collected over 98% of the project area on both intermediate and surface course layer, thus
conveniently exceeding the minimum 80% requirement in the SP.

Field core density results indicated that 101 out of 104 samples exceeded the target
minimum 95% compaction requirement. The Qlpensity measurements ranged from 0.5 to
2.6, thus exceeding the target minimum 0.00.

Percent compaction curves indicated that the number of roller passes required to achieve
95% compaction varied from 1 to 8 passes (by the full compaction train).

Asphalt temperature cooling rate (C;) was modeled using an exponential statistical model
from surface temperature with time measurements. For cases where data up to 5 to 48
minutes was considered, the C; values ranged from about -0.0077 to -0.0198 with an
average of about -0.0139 and standard deviation of 0.0003. The average C,; =-0.0139 is
close to the average C; (-0.0135) obtained from the US30 project.

Correlations between CCV and asphalt density or percent compaction measurements did
not yield a statistically significant relationship. Only one or two measurements were
available for comparison from each PS, therefore, CCV versus density measurements
could not be analyzed separately for each PS. As indicated in the US30 project findings,
it is likely that the primary reason for poor correlations between CCV and density/percent
compaction is because of variations in support conditions.

Correlation between Trouer and Trr indicated that there was no statistically significant
correlation between the two measurements; however, all the measurements were close to
the 1:1 line and the measurements were on average comparable to each other.

Roller coverage data indicated that the roller operator targeted 1 to 2 roller passes using
the break down roller. Geostatistical analysis of pass count indicated that the sill values
varied from about 0.4 to 0.6 and the range values varied from about 5 to 10 m (16 to 33
ft) . These sill values are lower than observed in Phase I on the US218 project (~1.3) and
on the US30 project (~3.0). The comparatively lower sill values on the US20 project
indicates that the pass coverage was more relatively more uniform.

Average CCV ranged from 20 to 30 on intermediate course and 22 to 29 on surface
course layers. Average surface temperature at the end of break down roller pass ranged
from about 215°F to 220°F on surface and intermediate course layers.

Summary of Key Findings from 1A9Kossuth County Project:

The RICM-HMA SP-090058 which includes roller coverage on full compaction train
(i.e., on break down, rubber tire, and finish rollers) was used on the TA9 Kossuth county
pilot project. The roller coverage information could not be evaluated on this project as
most of the data files obtained from the project were incomplete or did not contain any
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data. This problem likely occurred because of the lack of standard training protocols and
inexperience of the operators in recording, saving, and exporting the data. This is an
important item to address as part of the training materials to be developed in future.

e Field core density results indicated that all 77 samples collected from the project
exceeded the target minimum compaction requirement. The Qlpensicy measurements
ranged from 0.6 to 3.7, thus exceeding the target minimum 0.00.

e Field density testing indicated that percent compaction generally continues to increase
until the end of the finish roller pass, but about 90% to 95% relative compaction is
achieved by the end of break down roller pass. The number of break down roller passes
varied from 3 to 5, the rubber tire roller passes varied from 4 to 11, and the finish roller
passes varied from 2 to 5 in the production sections tested on this project.

e Results indicated that the asphalt surface temperatures dropped from an average of about
254°F to 184°F within 15 minutes, to about 127°F within 1 hour, and to about 117°F
within 2 hours. FLIR spatial temperature maps indicated that temperature segregation of
about 15° to 18°F was observed over the width of the pavement.

e Asphalt temperature cooling rate (C;) was modeled using an exponential statistical model
from surface temperature with time measurements. For cases where data up to 30 to 60
minutes was considered, the C; values ranged from about -0.0126 to -0.0236 with an
average of about -0.0183 and standard deviation of 0.0045. The average C,; =-0.0183 is
slightly higher than the Cr values observed on the US30 and US20 projects (-0.0135 on
US30 and -0.0139 on US20).

e (Correlation between percent compaction measurements obtained from nuclear and non-
nuclear gauges indicated that the measurements are on-average similar and the results
generally fall near the 1:1 line. A statistically significant correlation was not observed
between the two measurements.

Cost for using RICM Special Provisions on HMA Projects:

The average RICM-HMA bid item cost (all bidders) varied from about 0.7% to 2.2% of
total project cost while the actual project cost varied from about 0.9% to 1.4% of total project
cost.

General Comments:

Results from the three field HMA projects indicated that the real-time temperature and
pass coverage data can be valuable for HMA overlay construction projects. The stiffness related
compaction data (i.e., CCV) obtained on the two projects have also provided valuable
information with a strong correlation to the underlying layer support conditions, however, was
not correlated well with HMA density. This poses a challenge for using the stiffness related
RICM measurements for QC/QA. A recent study documented by White and Vennapusa (2008)
indicated that “weak” pavement foundation (subbase and subgrade) layer conditions contribute
to failure of the HMA surface layer. In light of that observation, it is recommended that the
usefulness of the stiffness related information for QC/QA be evaluated on a full depth HMA
project.

Recommendations for Phase 111:



Following are some recommendations for the Phase III of this research program:

Implement RICM-HMA SP that requires pass coverage, temperature, and stiffness related
compaction data on a full depth HMA project. This project should include mapping of the
underlying subbase layer with the RICM roller prior to paving and also obtain stiffness
related point measurements for comparison. The RICM data on the HMA layers should
then be carefully evaluated along with the RICM data on the underlying layer. This can
provide new insights into developing methodologies to establish target values for QC/QA
depending on the support conditions.

Implement and evaluate the SP developed for HMA with coverage requirement from full
compaction train (i.e., SP-090058) on a HMA project.

Develop an education/training program for state DOT and contractor personnel based on
the findings from Phases I and II of this research program. This training program should
consist of web-based information and videos for easy access and technology transfer, and
operator/inspector guidebook and troubleshooting manuals with input from roller
manufacturers.

Continue to investigate developing a SP for embankment cohesive soils on an earthwork
construction project.



CHAPTER 1: INTRODUCTION

Roller-integrated compaction monitoring (RICM) or continuous compaction control
(CCC) technologies with global position system (GPS) documentation offer 100 percent
coverage information with real-time data visualization of compaction data, which is a significant
improvement over traditional quality control/ assurance (QC/QA) procedures involving tests at
discrete point locations. A few pilot specifications have been developed by state agencies in the
U.S. (e.g., Mn/DOT 2007a, 2007b) and a few specifications exist from European countries (e.g.,
ZTVE-StB 1994, RVS 8S.02.6 1999, ATB Vig 2004, ISSMGE 2005). A review of these
specifications (see White et al. 2008) indicated a weakness in that they are technology and
material specific, and there are no widely accepted specifications in the U.S. Recent findings
from three national level annual workshops organized by lowa State University and the lowa
Department of Transportation (DOT) (see White 2008, White and Vennapusa 2009, 2010)
indicated the following major obstacles for successful implementation of the RICM
technologies: (a) lack of experience and proper education/training materials, (b) correlations on a
wide-range of materials between RICM values and traditionally used QC/QA testing tools, (c)
poor database and documentation of existing data/case histories, (d) standard protocols for data
analysis/management, and (e) standardized specifications inclusive of various RICM
technologies.

The lowa Department of Transportation Roller Integrated Compaction Monitoring (RICM)
Research and Implementation project was initiated in summer 2009 to make advancements in
addressing the obstacles described above. The project is divided into three phases. Phase I of this
research project involved conducting field demonstration projects with various RICM
technologies on three projects with earthwork and hot-mix asphalt (HMA) construction. Phase I1
of this research project involved evaluation of pilot RICM specifications that require RICM
values to be reported along with traditional quality control (QC) and quality assurance (QA)
testing. The proposed Phase III involves revision of pilot RICM specifications and development
of education and training materials for lowa DOT.

Results from Phase I demonstration projects evaluating three different RICM technologies are
summarized in the Phase I report of this project (White et al. 2010). This report presents results
from Phase II of the research program which includes evaluation of following three special
provisions (SPs) incorporated into the project specifications of three HMA projects:

(1) Intelligent Compaction — HMA, US30 Harrison County, NHSN-030-1(127)--2R-43
(Effective January 20, 2010) [SP-090048]

(2) Intelligent Compaction — HMA, US20 Ida County, NHSN-020-2(70) --2R-47 (Effective
February 16, 2010) [SP-090057a]

(3) Intelligent Compaction — HMA Roller Pass Mapping, IA 9 Kossuth County, STPN-009-
4(44) --2J-55 (Effective February 16, 2010) [SP-090058]

A fourth SP was drafted for a project involving compaction of cohesive soils as listed below but
was not implemented due to lack of available equipment at the time of the project.



(4) Intelligent Compaction — Embankment, Sac County, NHSX-020-2(89)--3H-81 (Effective
April 20, 2010) [SP-090063]

Sakai’s RICM system was used on the US30 Harrison County and US20 Ida County projects,
while Topcon’s RICM system was used on the IA 9 Kossuth County project. Sakai’s RICM
system was used only on the Sakai SW990 smooth drum vibratory roller which was utilized as a
break down roller. Topcon’s RICM system was outfitted on the whole compaction train (i.e.,
break down roller, pneumatic rubber tire roller, and finish roller). Iowa State University (ISU)
research team was present on these pilot projects to conduct in-situ density testing using
Troxler’s nuclear and non-nuclear density gauges, FWD testing, and asphalt surface temperature
testing using FLIR thermal camera, obtain information for future training materials, provide
feedback and assistance to the contractor and DOT personnel as required, and interview roller
operators about the RICM technology. Density test results were used to evaluate compaction
curves and correlate with the roller-integrated continuous compaction value (CCV) from the
Sakai RICM system. Temperature measurements obtained from the FLIR thermal camera were
used to correlate with temperature measurements obtained from the Sakai roller (from an
infrared camera mounted on the roller) and develop statistical models to predict variation in
HMA temperature (i.e., cooling rate) with time after placement. FWD test measurements were
obtained to investigate the influence of support conditions on the density and roller-integrated
CCV measurements.

This report presents an overview of the various in-situ testing methods used in the field studies,
overview of the three SPs highlighting the main features and differences between the SPs, and
in-situ test results and analysis results from each pilot project, an evaluation of the SPs on three
pilot projects, and recommendations for Phase III RICM implementation work for Iowa.
Information from this report can be utilized for developing future education and training
materials.



CHAPTER 2: IN-SITU EXPERIMENTAL TESTING METHODS

In-situ Testing Methods

Five different in-situ testing methods were used in this research study to evaluate the in-
situ HMA properties (Figure 1): (a) calibrated Humboldt nuclear gauge (NG); (b) dynamic cone
penetrometer (DCP); (¢) Zorn light weight deflectometer (LWD) setup with 300 mm plate
diameter; (d) KUAB falling weight deflectometer (FWD) setup with 300 mm diameter four-
segmented plate, and (e) FLIR thermal camera to measure HMA surface temperature. Brief
descriptions of these test devices/methods are provided below.

Nuclear Density Gauge

A calibrated Troxler® nuclear moisture-density gauge (NG) device was used on all three
projects. The device was used to obtain rapid measurements of HMA total density. During
testing, silica sand was spread on the surface to fill surface voids and the measurements were
obtained using back scattering method. The density values are presented as percent compaction
in this report which is calculated using Eq. 1, where G, = bulk specific gravity (determined in
laboratory by lowa DOT):

HMATotalDensity
G

(1)

Percent Compaction (%) =

mb

Non-Nuclear Density Gauge

A non-nuclear density gauge (PaveTracker™) manufactured by Troxler was used on the
Kossuth County IA 9 project. The device was used to obtain rapid measurements of HMA total
density and compare with nuclear density gauge measurements.

Falling Weight Deflectometer

FWD testing was performed on the Harrison County US30 project on the base layer
(prior to placement of the intermediate course layer) and then on the intermediate course layer.
Tests were performed by applying one seating drop using a nominal applied contact stress of
about 390 kPa followed by three test drops each at a nominal applied contact stress of about 390
kPa, 590 kPa and 800 kPa. The actual applied force was recorded using a load cell. A composite
modulus value (Erwp) was calculated using measured deflection at the center of the plate using
Eq. 2.

1-1n°)o,r
EFWD:pr ()
dO

where Erpwp.x3 = elastic modulus determined using Kuab FWD setup with a 300 mm diameter
plate (MPa), dy = measured settlement (mm), n = Poisson’s ratio, 6o = applied stress (MPa), r =
radius of the plate (mm), F = shape factor depending on stress distribution (assumed as 2).
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Figure 1. In-situ testing methods used on the project: Humboldt nuclear gauge (top left),
Kuab falling weight deflectometer (top right), Pavetracker non-nuclear density gauge
(bottom left), and Flir thermal imaging camera (bottom right)

Laboratory Testing Methods

Dynamic modulus testing was conducted by lowa DOT on HMA box samples collected
from the US30 Harrison County project. Results will be reported separately by the lowa DOT
(contact Dr. Scott Schram).



CHAPTER 3: OVERVIEW OF SPECIAL PROVISIONS AND BID COSTS

Special Provisions to Standard Specifications

The following four SPs have been developed as part of this research project to implement
them on pilot projects as an addendum to the lowa DOT standard specifications:

(1) Intelligent Compaction — HMA, Harrison County, NHSN-030-1(127)--2R-43 (Effective
January 20, 2010) [SP-090048]

(2) Intelligent Compaction — HMA, Ida County, NHSN-020-2(70) --2R-47 (Effective
February 16, 2010) [SP-090057a]

(3) Intelligent Compaction — HMA Roller Pass Mapping, Kossuth County, STPN-009-4(44)
--2J-55 (Effective February 16, 2010) [SP-090058]

(4) Intelligent Compaction — Embankment, Sac County, NHSX-020-2(89)--3H-81 (Effective
April 20, 2010) [SP-090063]

The SPs describe the contractor’s responsibilities to furnish the RICM rollers, data acquisition,
and other attributes listed in Table 1. The attributes slightly differ from each SP. For example, SP
(1) requires repeatability testing of roller measurement values while SPs (2), (3), and (4) do not.
The data collection, export, and onboard display attributes also differ between the special
provisions as highlighted in Table 2. The Sac County Embankment project SP could not be
implemented due to lack of availability of an RICM roller for the construction period. The SPs
are included in Appendix A.

As part of the SPs, the contractors were required to collect the RICM data for research purposes
and the data was not used for QC or QA. However, the SPs required that the RICM data (with
the attributes stated in Table 2) be collected over a minimum of 80% of the project intermediate
and surface course layers to request full payment.

The Iowa DOT standard specifications section 2303 describes the traditional QC/QA
requirements for HMA. Class 1B compaction is specified on intermediate and surface course
layers which require a minimum of 95% of laboratory density in the field for QA. According to
the specification, rolling patterns are to be determined by the contractor prior to placement of the
layers by constructing a test strip for the purpose of evaluating properties of the HMA mixtures
and for identifying an effective rolling pattern. To the authors’ knowledge, test strips were not
constructed as part of these projects, but the contractors determined the optimal rolling pattern
based on their experience with similar previous projects. Field cores were obtained to check the
density of the asphalt mixtures for QA. Seven core samples per lot at randomly selected locations
are required for QA testing in the specification. Three additional core samples were required in
the SPs at locations requested by ISU research personnel, but the data was not used for QA
purposes. The quality index (QI) for density of each lot was determined using Eq. 3. When the
QI falls below 0.00, the lot is declared as defective.

QI _ (AverageG ;) )gigaior — (0-95x (AverageG, ;) ,)
pensty (StdDevG ) pietaror

€)
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Table 1. Overview of main attributes of the special provisions

Specification

Feature 1) 2 (©) 4

Material HMA HMA HMA Cohesive Soils
Specification Attribute
Description v v v v
Equipment and Materials
Rollers
Data Collection, Export, and Onboard Display
Local GPS Base Station
Training
Geotechnical Mobile Lab Parking
Test Strips
Proof Area Mapping
Construction
Roller Verification/Repeatability
Roller Operations
Equipment Breakdowns
Data Submittal
Method of Measurement

€ < <K < <
€ < K << <
€ < < << <
€ X K £ < <

€ < K < <

Basis of Payment

< € < < < < <
< < < < < <
< < < < < <

Equipment/Technology Availability

Notes: Y — Yes, N — No (not available at the time of bidding)

Table 2. Differences in data collection requirements

Specification
Data Collection (1) (2) (3) @)
(1) Machine Model, Type, and Serial/Machine
Number
(2) Roller Drum Dimensions
(3) Roller and Drum Weights
(4) File Name
(5) Date Stamp
(6) Time Stamp
(7) RTK Based GPS Measurements (Northing,
Easting, and Elevation)
(8) Roller Travel Direction (Forward or Reverse)
(9) Roller Speed
(10) Vibration Setting (On or Off)
(11) Vibration Amplitude
(12) Vibration Frequency

<

v v v

< € < < < <
< € < K << <
< € < < << <
< € < < < <

€ K K K
€ < < <

(13) Surface Temperature

<

(14) Compaction Measurement Value
(15) Roller Pass Count

€ £ X € < < < «
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Table 3. Summary of special provisions

Spec. Equipment Field Size Location Specs QA Requirements Speed Freq.

Self-Propelled Constant (min
SP- vibratory dual drum £10i (min. Consta

RICM data shall be collected and ~ of 10 impacts n

09004g  break down HMA - ini 0 er linear foot 1L

roller (Comply with provided for a minimum 80% of p ear 125
[HMA] . the project surface and and within +

Iowa DOT Article " % . . . 0.5 mph vpm)

— intermediate HMA quantity. QA .5 mph)

2001-05 Standard for HMA is based on cores
SP- gf:\filcfii;ztt:%ﬁ).uter according to Section 2303 Iowa
090057a screen in the cgb for Standard Specifications. — —

HMA

[ I viewing results.

All compaction

eqmpmen'g must RICM data shall be collected and

comply with Iowa ided f . 0% of

DOT Article 2001-05 provieec (1 a Tinimum 857% 0
SP- Standard the project surface and
090058 Specifications —* —* intermediate HMA quantity. QA — —
[HMA] P?ovi dea corn- uter for HMA is based on cores

. p according to Section 2303 Iowa
screen in the cab for ) .
. Standard Specifications.

viewing results on all

equipment.
SP- Test strips to 5}11;%\/][3::1222 for
090063 demonstrate RICM data in forward direction
[Earth- the equipment measurement at only on test strips and proof areas
work Self-propelled meetcs1 thrz: vertical intervals Rl(%/M data shalrl) be coﬁected and.

padfoot roller of 0.6 m or less . o N Constant on test strips
(only on o specs. 5m . provided for a minimum 80% of

- weighing at least . in proof areas. . . and proof areas
m_aterlals 10,800 kg. wide x 75 m Surface shall be the requlred.proof areas. QA in
Wlt.h long relatively proof areas is bgsed on DS-09003
moisture compacted for earthwork specification.
control)] 12 passes smooth and
P ) uniform.

* RICM data was not used for QC/QA except for the coverage requirement.

Cost of Using RICM for HMA Resurfacing Projects

Table 4 summarizes the contract bid total costs of each project and the cost for

implementing RICM-HMA SP on each project. The average bid item cost (for all bidders) for
implementing the RICM-HMA SP varied from about 0.7% to 2.2% of total project cost while the
actual project cost varied from about 0.9% to 1.4% of total project cost for the winning bidders.
The average bid unit cost/mile (for all bidders) varied from about $2500 to $9900 but varied
significantly from about $450 to $26,000 between projects.
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Table 4. Top seven bid prices for implementing RICM-HMA SP on each project

Cost for % of
% Over implementing Total
Low RICM-HMA  Project Unit
Project Bidder Total Bid Bid SP Cost Cost/mile

SP-090048 (RICM coverage with roller pass count, temperature, and compaction data on one
breakdown roller only)

1* $3,637,427.50  0.00 $50,000 1.4 $6,180
2 $3,828,672.23  5.25 $4,000 0.1 $494
US30 Harrison
County — 8.09 mile 3 $3,867,951.42  6.33 $50,000 1.3 $6,180
long two lane 4 $3,951,688.43  8.63 $116,652 3.0 $14,419
highway HMA 5 $4,164,111.01  14.47 $150,000 3.6 $18,541
resurfacing
(RICM on 6 $4,242.421.16 16.63 $136,500 3.2 $16,873
break‘éo"lvn)m“er 7 $4.386,013.92  20.58 $30,000 0.7 $3,708
nly
Average  $4,011,183.67 10.27 $76,736 1.9 $9.,485
Std. Dev.  $224.24922  6.17 $60,997 1.5 $7,540
SP-090057a (RICM coverage with roller pass count and temperature on one breakdown roller only)
1 $3,975,334.01  0.00 $35,000 0.9 $3,125
US20 Ida County — 2 $4,152,496.87 4.45 $5,000 0.1 $446
11.20 mile long two
lane highway HMA 3 $4,216,738.94  6.07 $20,000 0.5 $1,786
resurfacing 4 $4,282,603.28  7.72 $50,000 1.2 $4,464
(RICM on 5 $4.621,687.46 1625 $30,000 0.6 $2.679
breakdown roller
Only) Average  $4,249,772.11  6.90 $28.,000 0.7 $2,500
Std. Dev.  $237.312.48  5.97 $16,808 0.4 $1,501
SP-090058 (RICM coverage with roller pass count on all compaction equipment)
1 $4,062,409.63  0.00 $40,000 1.0 $3,728
2 $4,179,222.66  2.87 $68,000 1.6 $6,337
IA 9 Kossuth 3 $4,521,721.37 11.30 $10,000 0.2 $932
County — 10.73 4 $4.632,077.66 1402  $100,000 22 $9.320
mile long two lane
highway HMA 5 $4,679,072.51 15.17 $100,000 2.1 $9,320
resurfacing
6 4771,151.13 1744 274,925 5.8 25,622
(RICM on full 84,771, 8274, 825,
compaction train) 7 $5,259,900.22  29.47 $150,000 2.9 $13,980
Average  $4,586,507.88  12.90 $106,132 2.2 $9.891
Std. Dev.  $396,432.57  9.76 $87,139 1.8 $8,121

* Winning bidders indicated by #1 and highlighted in bold.
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CHAPTER 4: IN-SITU TEST RESULTS AND ANALYSIS

Evaluation of the Special Provisions

A comparison of the data collection requirements outlined in the SP’s with the actual
output file content is presented in Table 5. With the exception of items (1) to (3) which are
related to machine information and item (11) vibration amplitude, all other items were available
in the output files generated from the Sakai RICM software. Information on items (1) to (3) on
the Sakai RICM roller were submitted to lowa DOT in a RICM work plan document, while item
(11) vibration amplitude setting was manually noted during field operations. Output files from
the Topcon’s software did not include items (1) to (3) related to machine information, (8) travel
direction, (9) roller speed, and (10) roller pass count. Coverage evaluation results from US30 and
US20 projects are summarized in Table 6. Coverage could not be evaluated on the IA 9 project
as most of the data files were incomplete or did not contain data. This problem likely occurred
because of the prototype equipment used, lack of standard training protocols, and inexperience of
the operators in recording, saving, and exporting the data. This is an important item to address as
part of the training materials to be developed in future.

Table 5. Comparison of the data collection requirements in the SP’s with the actual output

files
Special Provision and Project

Data Collection US30 Project  US20 Project 1A9 Project
RICM system manufacturer Sakai Sakai Topcon
(1) Machine Model, Type, and Serial/Machine Number v (N)* v (N)* v(N)
(2) Roller Drum Dimensions v (N)* v (N)* v(N)
(3) Roller and Drum Weights v (N)* v (N)* v(N)
(4) File Name v(Y) v(Y) v(Y)
(5) Date Stamp v(Y) v(Y) v(Y)
(6) Time Stamp v (Y) v (Y) v (Y)
@) RT.K Based GPS Measurements (Northing, Easting, and v () v (Y) v (Y)
Elevation)

(8) Roller Travel Direction (Forward or Reverse) v (Y) v (Y) v(N)
(9) Roller Speed v (Y) v (Y) v (N)
(10) Vibration Setting (On or Off) v(Y) v(Y)

(11) Vibration Amplitude v (N) v (N)

(12) Vibration Frequency v(Y) v(Y)

(13) Surface Temperature v(Y) v(Y)

(14) Compaction Measurement Value v(Y)

(15) Roller Pass Count v(Y) v(Y) v(N)

Y — Yes (available in the output file), N — No (not available in the output file), *this information is submitted separately by the
contractor but was not included in the electronic data files.

Results from the US30 and US20 projects indicate that the coverage information recorded on
both projects conveniently exceeded the minimum 80% requirement in the SPs. On the US30
project, coverage on the intermediate course layer was about 85% because of a hardware
problem with the Sakai system and no coverage for about 1.5 days (Figure 2). The surface course
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layer on US30 project and both intermediate and surface course layers on the US20 project
contained coverage information over 95% of the project area (note that there was no coverage
within 150 ft of bridges on both projects (Figure 3)).

Table 6. Overview of the RICM mapping coverage on each project

Area with no Percentage net Reason for no
Project Layer Total Area (ft?) coverage (ft?) coverage (%) coverage

RICM software
malfunction for 1.5

g:fr (i)s70n Cty Intermediate 1,375,326 212,736 84.5 days and no coverage

SP-090048 E";ﬁ‘;;s Oft of

HMA :

e Surface 1,375,326 57,421 95.8 No coverage within

___________________ T 150ftofbridges.

US20, Ida . No coverage within

County, Intermediate 1,655,976 24,457 98.5 150ft of bridges.

SP-090057a No coverage within

vy Swlee O . e 150t ofbridges,
?9= Ifossuth Intermediate
ounty, . .
SP-090058 Surface Could not be determined due to incomplete data files.
[HMA]
[ro I I ) 866
m_' u um QQaQq @k A+anorms
Engliorer ’x Legend 8 x
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@ vz ol | [ []
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Figure 2. Roller pass coverage map with no data on 7/22/2010 due to software problems —
UW30 Harrison county project
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Figure 3. Roller pass coverage map with no data within 150 feet of bridge — US30 Harrison
county project

Review of some output files from the Topcon software indicated that data was being collected
every 25 ft which is in turn converted into a dense grid pattern for display purposes. An
experimental plan was submitted to the contractor to collect data at 1, 5, 10, and 25 ft intervals to
analyze the influence of data collection interval on the final coverage display. This data was
reportedly collected, but unfortunately was not available for analysis. Review of Sakai roller data
output files indicates that roller data is reported in a 1 ft x 1 ft grid pattern.

US30 Harrison County Project
Project Information

The US30 project is about 8.1 miles long and is located between Dunlap and Dow City,
Iowa (between Sta. 24+83.50 and Sta. 432+63; between mile posts 38.38 and 46.12; lowa DOT
project number NHSN-30-1(127)--2R-43). The project location map is shown in Figure 4. It
involved milling the existing pavement to about 38 mm (1.5 in.), and resurfacing with 51 mm (2
in.) of HMA intermediate course and 51 mm (2 in.) of HMA surface course layers. HMA
resurfacing was performed in the mainline over a width of about 24 feet and over the shoulder
extending about 4 feet on each side. According to the field core density reports, HMA 3M mix
with design gyrations of 86 and 2 inch mixture size (mix design number ABD 10-3019R1 for
intermediate course and ABD 10-3020R2 for surface course) was used on this project. The target
binder content range was 5.2% to 5.8% for the intermediate course and 5.1% to 5.7% for the
surface course layers.
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Figure 4. Project location map — US30 demonstration project

The ISU research team was present on the project site on July 12 to 15, 21, 23, and 27, 2010.
Roller and RICM software operation training was conducted on July 12, 2010. Compaction of
the HMA layers was achieved using a Sakai SW990 smooth drum roller in the breakdown
position, followed by Hamm GRW18 pneumatic rubber tire roller, and a Caterpillar CB-6346
smooth drum roller for final passes (Figure 5). Only the Sakai SW990 smooth drum roller was
equipped with the RICM system. The roller dimensions, weights, force, amplitude, and
frequency information is provided in Table 7, based on the RICM work plan submitted by the
contractor. The Sakai Compaction Control Value (CCV) system is explained in detail in the
Phase I report of this project (White et al. 2010). Sakai’s RICM system records and displays the
spatial position of the roller (i.e., GPS northing, easting, and elevation), roller-integrated CCV,
surface temperature, roller pass coverage, vibration mode, etc. in real time to the roller operator
through an on-board display unit (Figure 5, Figure 6). Compaction using the RICM roller was
achieved in vibratory mode using a low amplitude setting ( 0.33 mm) and a frequency setting of
50 Hz (3000 vpm). Screen shots of roller pass coverage, temperature, and CCV maps from the
RICM software are shown in Figure 7, Figure 8, and Figure 9, respectively.
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Break Down Roller Rubber Tire Roller Finish Roller

Figure 5. Photographs of construction equipment — US30 Harrison County project

Figure 6. Photograph showing infrared temperature sensor on the RICM roller to measure
HMA surface temperature (Courtesy of Sakai)
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Table 7. Summary of the Sakai RICM roller features (based on RICM work plan

submitted by Mannat’s Inc.)

Feature Value

Roller Model SW990 DEUTZ TCD-2012 L06 2V

Roller Dimensions and Weights
Operating Weight 30800 Ibs (13971 kgs)
Front Drum Weight 15235 1bs (6911 kgs)
Rear Drum Weight 15565 1bs (7060 kgs)
Drum Diameter 55 inches (139.7 cm)
Drum Width 84 inches (213.4 cm)
Overall Length 234 inches (594.4 cm)
Overall Height 128 inches (325.1 cm)
Whell Base 139 inches (353.1 cm)
Curb Clearance 29.5 inches (74.9 cm)
Side Overhang 3.1 inches (7.9 cm)

Force, Amplitude, and Frequency
Centrifugal Force (Low Amplitude)
Centrifugal Force (High Amplitude)
Low Amplitude
High Amplitude
Minimum Frequency
Maximum Frequency

Measurement/Recording Systems
Compaction Measurement Value
Temperature
Position

Data Recording/Saving

Software

15285 1bs (6933 kgs)
41590 1bs (18865 kgs)
0.013 inches (0.33 mm)
0.026 inches (0.66 mm)
2520 vpm (42 Hz)
4000 vpm (67 Hz)

Compaction Control Value (CCV)
Infrared Temperature Sensor

GPS Radio/Reciever

Compaction Information System
(CIS) On-Board Display

Aithon MT-R Software
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Figure 7. Roller pass coverage map at Sta. 30+00 intermediate course layer — US30
Harrison county project
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Figure 8. Surface temperature coverage map at Sta. 30+00 intermediate course layer —
US30 Harrison county project
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Figure 9. Roller CCV coverage map at Sta. 30+00 intermediate course layer — US30
Harrison county project

Production Information

Daily production information with the amount of HMA placed (tons/day) for
intermediate and surface course layers are presented in Figure 10. The production information
was obtained from DOT field core density sheets (see Appendix B). Comparison between daily
gradation test results on the mixture aggregate and specifications for the intermediate and the
surface course layers is provided in Figure 11. Similarly, comparison between daily measured
binder contents and the specification limits are presented in Figure 12. Results indicate that both
binder content and gradations of the materials were within the specified limits.
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Figure 10. HMA placement (tons/day) information on intermediate and surface layers —
US30 Harrison County project
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Figure 11. Grain size distribution of aggregate used in the intermediate and surface course
mixtures on each paving day in comparison with specification limits — US30 Harrison
County project
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Figure 12. Binder content measurements on intermediate and surface course mixtures on
each paving day in comparison with specification limits — US30 Harrison County project

In-Situ Test Results

A summary of the percent compaction measurements on the intermediate and surface
course core samples is provided in Figure 13. The core density results indicate that 66 out of 67
samples from the intermediate course and 49 out of 50 samples from the surface course layer
exceeded the target minimum 95% compaction requirement according to the specification. The
core density results for all samples are provided in Appendix B. The Qlpensity measurements on
each day are summarized in Figure 14 which indicates that all QI measurements were greater
than the minimum 0.00 as required in the specification.
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Figure 13. Summary of percent compaction measurements from field cores on intermediate
and surface course layers — US30 Harrison County project
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Figure 14. Summary of daily density QI measurements on intermediate and surface course
layers — US30 Harrison County project

Beyond the QC/QA testing required in the project specifications, a total of fourteen production
test sections (PSs) were tested between July 14 and 27, 2010. A summary of testing performed in
each PS and location of each PS is presented in Table 8. A Troxler nuclear gauge was used to
obtain percent compaction measurements on the HMA layers. HMA surface temperature
measurements were obtained using a FLIR thermal camera (Trr) and the infrared camera
mounted on the RICM roller (Tgrolier). Density and surface temperature measurements were
obtained before and after multiple roller passes (e.g., 0, 1, 2, 3, etc) to evaluate their changes
with increasing pass and time. Density measurements are correlated with roller-integrated CCV
measurements and Trpr measurements are correlated with Trouer measurements. In addition,
FWD tests were obtained on the existing milled asphalt base layer prior to and after placement of
the intermediate layer at few test locations. FWD tests were performed to evaluate the influence
of support conditions on the roller-integrated CCV measurements which presumably have deeper
influence depths (i.e., up to > 1 m) and also to correlate with laboratory dynamic modulus
measurements obtained by lowa DOT on the HMA samples.

Percent compaction, roller-integrated CCV, Tgpr, and Troper With increasing pass, and time from
each PS are presented in Figure 15 to Figure 24. Percent compaction and Tgrr measurements are
obtained from a point test location in each PS as noted in the figures. The exact GPS coordinates
of these test locations were not obtained, however, approximate station and offset information
was obtained for each location during testing. The GPS coordinates of the center line of the
project alignment were obtained, which were then used to determine the approximate northing
and easting of each test measurement location. These approximate northing and easting locations
were used to extract the RICM data at those test locations. The RICM data was extracted from a
I mx 1 m(3 ftx 3 ft) window area by placing the approximated location in the center of the
window. Average CCV and Tgreer data within the 1 m x Im (3 ft x 3 ft) window was used in the
plots presented in Figure 15 to Figure 24.

Percent compaction curves indicate that 95% compaction was generally achieved within 1 to 2
break down roller passes at most locations with exceptions at few locations (e.g., PS 10, 11, and
12) where up to four passes or more was required. Tgojer measurements with pass generally
indicated that pass 2 surface temperature measurement was lower than pass 3 (note that the
rolling pattern included forward, reverse, and forward directions of travel for passes 1, 2, and 3),
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indicating that the measurements are travel direction dependent. The temperature sensor is
located on the front drum of the roller and water sprayed on to the roller drum likely caused a
reduction in the surface temperature values, when the roller travels in the reverse direction.

Figure 25 and Figure 26 present roller CCV and surface temperature data on intermediate and
surface course layers at locations where field core samples were obtained. These are provided for
Iowa DOT to compare with dynamic modulus measurements on intermediate and surface course
materials. Figure 27 presents roller CCV and surface temperature data for only intermediate
course layer at field core sample locations as CCV data on the surface course layer at those
locations was not available. Figure 28 shows CCV compaction curves at several locations across
the width of the pavement. Figure 29, Figure 30, and Figure 30 show these points on the roller
CCV, pass count, and surface temperature maps, respectively. These curves illustrate that the
CCV measurements are slightly different for each pass across the width of pavement at a given
station. This is likely due to different support conditions that exist across the pavement width.
This behavior is further addressed by comparing CCV measurements with FWD measurements
in the Correlations Analysis section below.
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Table 8. Summary of production test sections and in-situ testing (Harrison/Crawford
County Project)

offset 8.9t right of CL

In-situ Test
Layer Date PS Location Measurement Comments
Near station 77+79,
TIAN0 T Offset 7t left of CL
ion 111+31 i .
2 gi‘ft}sreitgti‘?rlle ft of (33L’ % compaction (Cores One point, data recorded after
- and Nuclear Gauge), each breakdown, rubbertire, and
3 Near station 111+61, surface temperature finish roller pass
offset 6ft left of CL (thermal camera and '
4 Near station 112+79, roller infrared camera),
offset 9 ft left of CL CCV, pass count
Near station 146+25,
offset 3ft left of CL One point, data recorded after
Near Sta. 149+22, ] each breakdown roller pass.
o ©  ffset 1.8ft right of CL /0 compaction (Cores
5 and Nuclear Gauge), ;
3 7/15/10 Near station 158+28, surface temperature Ongagﬁln;’sgég?gfgg;ggi}iﬂer
) offset 4.6ft right of CL (thermal camera and mbbergre and finish rollér
5 - roller infrared camera), — :
59 3 Near station 192+78, CCV, pass count, Erwp One point, data recorded after
g offset 7.11t right of CL ’ ’ each breakdown roller pass.
| % compaction (Cores
and Nuclear Gauge),
Near station 195495, surface temperature One point, data recordeq after
9 . (thermal camera and each breakdown, rubbertire, and
offset 8.9ft right of CL . .
roller infrared camera), finish roller pass.
CCV, pass count, Epwp.
K3
% compaction (Cores
and Nuclear Gauge), Three points spread equidistant
22110 10 Near station 360+00 surface temperature across the pavement width. Data
(thermal camera and recorded after each breakdown,
roller infrared camera),  rubbertire, and finish roller pass.
CCV, pass count
11 Near station 30400 Three &Oints spreac: eqléit;ilis]t)arit
. across the pavement width. Data
0 7/23/10 % compaction (Cores
2] : ded aft h breakd
‘g 12 Near station 40+00 and Nuclear Gauge), rrlft():t())er:rteir ea a:l:(rl i‘?rfi sh 1;?;111 erO];Z:s,
@] - surface temperature — -
§ 13 Near statloq 192+78, (thermal camera and One point, data recorded after
& offset 7.11t right of CL roller infrared camera) each breakdown roller pass.
i~ 7/27/10 . ’ One point, data recorded after
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Figure 15. In-situ percent compaction, roller CCV, and surface temperature with pass
measurements on intermediate course layer — US30 Harrison county project PS 1 to 3
(07/14 to 07/15/2010) [Note: Gup = 2.346 (146.4 pcf)]
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Figure 16. In-situ percent compaction, roller CCV, and surface temperature with pass
measurements on intermediate course layer — US30 Harrison county project PS 4 to 6
(07/15/2010) [Note: Gmp = 2.346 (146.4 pcf)]
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Figure 17. In-situ percent compaction, roller CCV, and surface temperature with pass
measurements on intermediate course layer — US30 Harrison county project PS 7 to 9
(07/15/2010) [Note: Gmp = 2.346 (146.4 pcf)]
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Figure 18. In-situ percent compaction, roller CCV, and surface temperature with pass
measurements on intermediate course layer — US30 Harrison county project PS10
(07/21/2010) [Note: Gmp = 2.345 (146.3 pcf)]
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Figure 19. In-situ percent compaction, roller CCV, and surface temperature with pass
measurements on surface course layer — US30 Harrison county project PS11 (07/23/2010)
[Note: Gmp = 2.345 (145.6 pcf)]
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Figure 20. In-situ percent compaction, roller CCV, and surface temperature with pass
measurements on surface course layer — US30 Harrison county project PS12 (07/23/2010)
[Note: Gpp = 2.333 (145.6 pcf)]
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Figure 22. In-situ percent compaction, roller CCV, and surface temperature with time
measurements on surface course layer — US30 Harrison county project PS11 (07/23/2010)
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Figure 23. In-situ percent compaction, roller CCV, and surface temperature with time
measurements on surface course layer — US30 Harrison county project PS12 (07/23/2010)
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Figure 24. In-situ percent compaction, roller CCV, and surface temperature with time
measurements on surface course layer — US30 Harrison county project PS 13 and 14
(07/27/2010)
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Figure 25. Roller CCV and temperature measurements with increasing pass on

intermediate (on 07/15/2010) and surface course (07/26/2010) layers at four locations —
US30 Harrison county project
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Figure 26. Roller CCV and temperature measurements with increasing pass on
intermediate (on 07/15/2010) and surface course (07/26/2010) layers at two locations — US30
Harrison county project
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Figure 27. Roller CCV and temperature measurements with increasing pass on
intermediate course layers at three locations on 7/15/2010 (Note: no roller data on surface
course layers) — US30 Harrison county project
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Figure 28. Roller CCV and temperature measurements with increasing pass on
intermediate course (on 07/15/2010) layer at multiple locations along the width of the
pavement at Sta. 158+58 — US30 Harrison county project
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Figure 29. Roller CCV final pass map on intermediate course layer on 07/15/2010 showing

test locations across the width of the pavement at Sta. 158+58 — US30 Harrison county
project
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Figure 30. Roller pass count map on intermediate course layer on 07/15/2010 showing test
locations across the width of the pavement at Sta. 158+58 — US30 Harrison county project
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Figure 31. Surface temperature final pass map on intermediate course layer on 07/15/2010
showing test locations across the width of the pavement at Sta. 158+58 — US30 Harrison
county project
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Statistical Modeling of HMA Surface Temperature with Time

Mat temperature is a key component of the HMA compaction process as it has a direct
effect on the viscosity of the binder and consequently compaction. As HMA temperature
decreases, the asphalt binder becomes more stiff and resists deformation which results in smaller
reduction in air voids for a given compaction effort. The temperature at which this occurs is
commonly referred to as the cessation temperature (Roberts et al. 1996), which is a function of
HMA mixture properties and weather conditions. It is critical that the compaction train complete
its rolling pattern before the cessation temperature is reached. Some researchers have used 175°F
as cessation temperature for dense-graded HMA mixes (Scherocman 1984).

HMA surface temperature data obtained with time from the PSs are analyzed to predict the
asphalt cooling rate using an exponential formula shown in Eq. 4 (Miller et al. 2011):

C.t;
TPredictetd = TO - (4)

where, Tpredicted = predicted surface temperature (°F); Ty = initial temperature; C,= cooling rate
factor depending on weather and mixture conditions; t; = time relative to the initial time
(minutes). A summary of the initial temperatures, cooling rate factors (C;), coefficient of
determination (R?) values of the predictions, and the square root of mean squared error (MSE) at
different test locations are presented in Table 9. An example dataset showing the actual data with
the predicted curves is presented in Figure 32. Analysis of this dataset indicated that if only data
up to 32 minutes is considered, the square root of MSE value is much lower (6.4°F) compared to
the square root of MSE when data up to 82 minutes (11.9°F) is considered. Prediction models
and the statistics for both cases are summarized in Table 9, where data above 35 minutes was
available. For cases where only data up to a maximum of 35 minutes is considered, the C; values
ranged from about -0.0090 to -0.0157 with an average of about -0.0135 and standard deviation of
0.0022. A well-populated database of these factors for different HMA mixtures and weather
conditions can be beneficial to predict the time required to reach cessation temperature. Inclusion
of these prediction models into the RICM software can be a significantly useful future
improvement for the contractor. Some theoretical prediction software’s have already been
developed by researchers (e.g., Jordan and Thomas 1976) and are well documented in the
literature.
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Table 9. Summary of the regression parameters to predict temperature variations with
time — US30 Harrison county project surface course layer

Weather Validity Range
Location Conditions To (°F) C, R? vMSE for Time, t
Sta. 30--00 251 -0.0082 0.95 11.9 66
Shoulder 251 -0.0115 097 5.3 23
84°F air
Sta. 30--00 temperature, 241 -0.0090 0.59 15.8 76
Center lane sunny and 241 -0.0132 093 6.5 20
very humid
Sta. 30--00 234 -0.0085 0.89 17.4 76
Centerline 234 -0.0148  0.92 8.8 17
Sta. 40+00
Shoulder R4°F air 255 -0.0147 0.94 7.6 19
Sta. 40+00 temperature,
Center lane sunny and 247 -0.0151 0.92 6.3 16
Sta. 40+00 veryhumid 45 50157 0.85 10.6 19
Centerline
Sta. 192+78
7 1°LT of center 83°F air 247 -0.0142 0.984 1.6 9
temperature,
Sta. 192+78 sunny, humid, 235 -0.0056 0.940 11.9 82
89’LT Of center Sllght breeze 235 _00090 0940 64 35
Break
down
Ro‘ller Tﬁsl}?;[er Finish Roller
300 Vo { Predicted curve
\ | based on data up to 35 min Stal' 192+78
\ | C,=-0.0090, R?=0.94, 8.9'LT of
E 250 | } } Square Root MSE = 6.4°F Center Lane
o
% y \L\\ ‘ Predicted Curve
= ~ Based on All data
S o0l 1WeT~_ C, = -0.0056, R? = 0.94,
qE) ‘ . \\\\/ Square Root MSE = 11.9°F
o |Approx. | |~ T Tesie. )
"g 150 ‘_(E:;s;tfn} Approx. time to \\.\;3
or h Cessati
n }175 F | 'rl'eear?]pergtsusrz lgrg%z min
\ \
100 +—1— | ‘ ‘ ‘ ‘ ‘ ‘
0 10 20 30 40 50 60 70 80 90
Time (min)

Figure 32. Surface temperature and percent compaction measurements with time at four
test locations — US30 Harrison county project surface course layer
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Correlation Analysis

Correlations between CCV and percent compaction, and CCV and HMA density are
presented in Figure 33. The correlations are presented separately for intermediate and surface
course layers, which yielded relatively low R” values in the range of 0.1 to 0.2. However, if the
measurements for each PS are viewed separately, there is generally a trend with increasing CCV
with increasing percent compaction in most sections. Poor correlations between density and
CCYV are to be expected when data is combined over multiple sections. This is because CCV
provides a measure of ground stiffness (i.e., response to loading) and is strongly influenced by
the conditions of the layer underneath the HMA layer and not necessarily the density of the
surface layer. FWD test measurements (which provide a direct measure of ground stiffness) were
obtained from the intermediate course layer and the underlying existing base layer at five test
locations. FWD modulus (Erwp) values along with roller CCV measurements 2200 m (7220 ft)
long section are presented in Figure 34. The FWD measurements indicate that the support
conditions varied significantly from each test location and a strong correlation exists between
Erwp obtained on the intermediate course and the underlying base layers (Figure 35). Further,
correlations between the Erwp measurements and CCV measurements on the intermediate course
layer yielded R* values in the range of 0.5 to 0.9 (Figure 35). Results presented during Phase I of
this research (White et al. 2010) also indicated that there is a stronger correlation between FWD
measurements and CCV than between density and CCV. This observation is critical to point out
as it has practical consequences in terms of how CCV data can be used for QC or QA in future
specifications.

80 80
® Intermediate Course ® Intermediate Course
O Surface Course O Surface Course
60 - 60 -
R®=0.20 - Intermediate; n = 29 R?=0.22 - Intermediate; n = 29
R?=0.10-Surface;n=24 ¢ R?=0.16 - Surface; n = 24 °
> O PY > O ®
O 40 ~ O 40 A
(@) (@)
] ]
:‘ /I:":| E % 'Y
_ 4 o
20 S 20 =R
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Percent Compaction (%) Asphalt Density (pcf)

Figure 33. Correlations between in-situ HMA compaction measurements and CCV - US30
Harrison county project
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Figure 34. Comparison of CCV on intermediate course layer with FWD measurements on
intermediate course and underlying base layer — US30 Harrison county project
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Figure 35. Correlations between CCV on intermediate course layer and Erpwp
measurements (left) and EFWD measurements on intermediate course layer and
underlying base layer — US30 Harrison county project
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Correlation between Trener and Trpir are presented in Figure 36. Results indicate that on average,
the Troner measurements are about 1.06 times higher than the Ty g measurements. There was no
statistically significant correlation between the two measurements. However, about 29 out of the
35 measurements were close to the 1:1 line. Differences between the two measurements are
attributed to: (a) spatial pairing error (recall that the spatial co-ordinates of the test location are
approximated), (b) measurement error associated with different measurement devices, and (c)
unquantified errors related to roller operations (e.g., due to moisture at the surface of the mat
during compaction).
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Figure 36. Correlations between surface temperature measurements from thermal camera
(TeLir) and surface temperature measurements from roller — US30 Harrison county
project

Analysis of RICM Data

Histograms of roller pass count data, CCV, and surface temperature data on intermediate
course and surface course layers for each day are presented in Figure 37 and Figure 38,
respectively. The roller pass count and CCV data showed binomial distribution. CCV < 10 data
on the intermediate course layer were predominantly obtained from the shoulder lane (see CCV
map screen shot in Figure 9). Close review of pass count maps of the project revealed that most
of the shoulder lanes received only one RICM roller pass. Average CCV ranged from about 20 to
30 on intermediate course and 22 to 33 on surface course layers. Surface temperature data
showed normal distribution with an average ranging from about 215 °F to 225°F on surface and
intermediate course layers, at the end of break down roller passes. The temperature of the mix
during placement was measured as about 270°F. Box plots showing 10™, 25" 75™ and 90"
percentiles, mean, and median values of pass count, CCV, and surface temperature
measurements are presented in Figure 39.

Based on field observations and conversations with the roller operator, it is understood that the
roller operator targeted 3 to 4 roller passes using the break down roller. Data indicates that the
average number of break down roller passes on the project was about 3 with a standard deviation
of about 1 to 2. To analyze the spatial uniformity of pass coverage on each day, geostatistical
semivariograms of pass count data are developed as shown in Figure 40. The software used to
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develop the semivariograms could handle Excel data files with < 65,000 rows of data but most of
the data files contained 150,000 to 300,000 rows of data. Therefore, the semivariograms
presented herein represents only for a portion of each day’s data. Background details about
semivariogram are presented in the Phase I report (White et al. 2010). In brief, the
semivariogram is composed of three key features: range, sill, and, nugget. Range is defined as
the distance at which the semivariogram reaches a plateau. Sill is the vertical distance at which
the semivariogram reaches the plateau. Nugget is semivariogram value at separation distance, h
= 0 (which is a measure of sampling error or very short scale variability). A semivariogram that
shows low sill and longer range represent best conditions for uniformity, while the opposite
represents an increasing non-uniform condition. Results presented in Figure 40 and Figure 41
indicated that the sill values varied from about 2.4 to 3.6 and the range values varied from about
9 to 20 m. These sill values are higher than observed in Phase I on US218 project (~1.3) where a
controlled study was conducted by having the contractor use the on-board display to control the
pass coverage. The sill values seen on this project are also much higher than the average sill
value observed for pass count on the US20 project discussed later in this report. Field
observations indicated that the number of passes made by the break down roller was governed
heavily by the pace of the paver ahead of the break down roller.
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Figure 37. Histograms of pass count, CCV, and surface temperature of intermediate course
layers — US30 Harrison County project
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Figure 41. Variation in semivariogram sill of number of roller passes for each day — US30
Harrison County project

Summary of Key Findings

Following is a summary of key findings from the US30 project:

e The RICM-HMA SP-090048 which required RICM data coverage (with temperature,
pass count, and roller-integrated CCV information on break down roller) was
successfully implemented on the US30 Harrison County pilot project. Evaluation of
RICM data coverage information indicated that the RICM data was collected over 85%
of the project area on the intermediate course layer and over 95% of the project area on
the surface course layers, thus conveniently exceeding the minimum 80% requirement in
the SP.

e Field core density results indicated that 115 out of 117 samples exceeded the target
minimum 95% compaction requirement. The Qlpensity measurements ranged from 0.3 to
6.8, thus exceeding the target minimum 0.00.

e Percent compaction curves indicated that 95% compaction was generally achieved within
1 to 2 break down roller passes at most locations with exceptions at few locations where
up to four passes or more was required.

e Roller surface temperature measurements with pass generally indicated that pass 2
measurement was lower than pass 3 (note that the rolling pattern included forward,
reverse, and forward directions of travel for passes 1, 2, and 3). The temperature sensor is
located on the front drum of the roller and water sprayed on to the roller drum likely
caused a reduction in the surface temperature values, when the roller travels in the
reverse direction.

e Asphalt temperature cooling rate (C;) was modeled using an exponential statistical model
from surface temperature with time measurements. For cases where data up to a
maximum of 35 minutes was considered, the C, values ranged from about -0.0090 to
-0.0157 with an average of about -0.0135 and standard deviation of 0.0022.

e Correlations between CCV and asphalt density or percent compaction measurements
yielded relatively low R values in the range of 0.1 to 0.2. However, if the measurements
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for each PS are viewed separately, there is generally a trend of increasing CCV with
increasing percent compaction in most sections.

e Poor correlations between density and CCV are to be expected when data is combined
over multiple sections, because CCV provides a measure of ground stiffness and is
strongly influenced by the conditions of the layer underneath the HMA layer and not
necessarily the density of the surface layer. FWD test measurements obtained from the
intermediate course layer and the underlying existing base layer confirmed that variable
support conditions exist at different test locations. Correlations between the Egwp (on
intermediate course layer and base layer) and CCV (on intermediate course layer) yielded
R? values in the range of 0.5 to 0.9. Results presented during Phase I of this research
(White et al. 2010) also corroborate with this finding. This research finding is critical to
understand as it has practical consequences in terms of how roller-integrated CCV data
can be used for QC or QA in future specifications.

e Correlation between Troper and Trirr indicated that there was no statistically significant
correlation between the two measurements; however, about 29 out of the 35
measurements were close to the 1:1 line and the measurements were on average
comparable to each other.

e Based on field observations and conversations with the roller operator, it is understood
that the roller operator targeted 3 to 4 roller passes using the break down roller. Roller
coverage data indicated that the average number of break down roller passes on the
project was about 3 with a standard deviation of about 1 to 2. Geostatistical analysis of
pass count indicated that the sill values varied from about 2.4 to 3.6 and the range values
varied from about 9 to 20 m. These sill values are higher than observed in Phase I on the
US218 project (~1.3) and on the US20 project (~0.6) discussed later in this report. The
high sill values on the US30 project compared to the US218 and US20 projects indicates
that the pass coverage was more variable on the US30 project. Field observations
indicated that the number of passes made by the break down roller was governed heavily
by the pace of the paver ahead of the break down roller.

e Average CCV ranged from 20 to 30 on intermediate course and 22 to 33 on surface
course layers. Average surface temperature at the end of break down roller pass ranged
from about 215 to 225°F on surface and intermediate course layers.

US20 Ida/Sac County Project
Project Information

The US20 project is about 11.2 miles long and is located between US59 and lowa Hwy
110 in Ida/Sac Counties, lowa (between Sta. 1030+70 and Sta. 1584+10; between mile posts
58.33 and 47.14; Iowa DOT project number NHSN-20-2(70)--3H-47). The project location map
is shown in Figure 42. It involved milling the existing pavement and resurfacing with 38 mm
(1.5 in.) of HMA intermediate course and 38 mm (1.5 in.) of HMA surface course layers. HMA
resurfacing was performed in the mainline over a width of about 28 feet. According to the field
core density reports, HMA 3M A60%CR mix for intermediate course and HMA 3M A75% CR
mix for surface course with design gyrations of 86 and 2 inch mixture size was used on the
project. The target binder content range was 5.3% to 5.9% for the intermediate course and 5.4%
to 6.0% for the surface course layers.
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The ISU research team was present on the project site on August 16 to 19, 2010 during
construction of the intermediate course layer. The Sakai SW990 smooth drum RICM roller used
on the US30 project was used on this project in the breakdown position. Compaction using the
RICM roller was achieved in vibratory mode using a low amplitude setting (a = 0.33 mm) and a
frequency setting of 50 Hz (3000 vpm) from 8/13/2010 to 8/23/2010, and a frequency setting of
67 Hz (4000 vpm) from 8/24/2010 to 8/28/2010. Example screen shots of roller pass coverage
and surface temperature maps from the project are shown in Figure 43.
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Figure 42. Project location map — US20 Ida County project
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Production Information

Daily production information with the amount of HMA placed (tons/day) for
intermediate and surface course layers are presented in Figure 44. The production information
was obtained from DOT field core density sheets (see Appendix C). Comparison between daily
measured binder contents and the specification limits for the intermediate and surface course
layers are presented in Figure 45. Similarly, comparison between daily gradation test results on
the mixture aggregate and the specified limits is provided in Figure 46. Results indicate that both
binder content and gradations of the materials were within the specified limits.
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Figure 44. HMA placement (tons/day) information on intermediate and surface layers —

US20 Ida County project
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Figure 45. Binder content measurements on intermediate and surface course mixtures on
each paving day in comparison with specification limits — US20 Ida County project
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project

In-Situ Test Results

A summary of the percent compaction measurements on the intermediate and surface
course core samples is provided in Figure 47. The core density results indicate that 54 out of 55
samples from the intermediate course and 47 out of 49 samples from the surface course layers
exceeded the target minimum 95% compaction requirement according to the specification. The
core density results for all samples are provided in Appendix C. The Qlpensity measurements on
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each day are summarized in Figure 48 which indicates that all QI measurements were greater
than the minimum 0.00 as required in the specification.
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Figure 47. Summary of percent compaction measurements from field cores on intermediate
and surface course layers — US20 Ida County project

3.0
25 - Py ® Intermediate
° O Surface
- 2.0 (]
8 15- o . ° 5
(o4 ® o
1.0 ©
(e}
051 ® ° o
Qlpensiy > 0-00 is acceptable
0.0 T T T T T T T T T T T T T T
™ © > Q ™ © Se)
R SR G O UGE UA

Figure 48. Summary of daily density QI measurements on intermediate and surface course
layers — US20 Ida County project

Beyond the QC/QA testing required in the project specifications, a total of thirteen PSs were
tested on this project. A summary of testing performed in each PS and location of each PS is
presented in Table 10. A Troxler nuclear gauge was used to obtain percent compaction
measurements on the HMA layers. HMA surface temperature measurements were obtained using
a FLIR thermal camera (TrLr) and the infrared camera mounted on the RICM roller (Tgroter)-
Density and surface temperature measurements were obtained before and after multiple roller
passes (e.g., 0, 1, 2, 3, etc) to evaluate their changes with increasing pass and time. Density
measurements are correlated with roller-integrated CCV measurements and Trp g measurements
are correlated with Treper measurements.
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Table 10. Summary of production test sections and in-situ testing (US20 Ida County

Project)
Date PS Location Comments
% compaction, surface temperature (using thermal camera and
1 Near station 81500 roller infrared camera), roller pass count at three points spread
8/16/10 equidistant across lane, data recorded after each pass of
breakdown, rubbertire, and finish roller.
2 Near station 780+00 /o compaction, surface temperature (using thermal camera and
roller infrared camera), roller pass count at two points spread
3 Near station 775+00 equidistant across the lane, data recorded after each pass of
8/17/10 breakdown, rubbertire, and finish roller.
4 Near station
1890+00
5 Near M25/US 20
Intersection EB lane
8/18/10 6 Near Landmark
Ave. EB lane
7 Near Maple River
Bridge EB lane % compaction, surface temperature (using thermal camera and
Near station roller infrared camera), roller pass count at three points spread
8 1750+00 equidistant across lane, data recorded after each pass of
Near M25/HWY 20 breakdown, rubbertire, and finish roller.
9 Intersection WB
lane
10 Near Landmark
2/19/10 Ave. WB lane

11 Near Maple River
Bridge WB lane
20ft East of dirt

12

road

13 Near house 5862

Note: PS — production test section, % compaction measurements were taken with a Troxler Nuclear Densitometer

Percent compaction, roller-integrated CCV, Tgpr, and Troper With increasing pass, and time from
each PS are presented in Figure 49 to Figure 71. Percent compaction and Trrr measurements are
obtained from a point test location in each PS as noted in the figures. The exact GPS co-ordinates
of these test locations were not obtained, however, approximate station and offset information
was obtained for each location during testing. The GPS coordinates of the center line of the
project alignment were obtained, which were then used to determine the approximate northing
and easting of each test measurement location. Similar to the US30 project, these approximate
northing and easting locations were used to extract the RICM data at those test locations from a 1
m x 1 m (3 ft x 3 ft) window area by placing the approximated location in the center of the
window. Average CCV and Tgreuer data within the 1 m x Im (3 ft x 3 ft) window was used in the
plots presented in Figure 49 to Figure 71. Percent compaction curves indicate that the number of
passes required achieving 95% compaction varied between each test section between 1 to 8
passes. Only 1 to 2 roller passes were performed by the break down roller in all the PSs.
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Figure 49. In-situ percent compaction, roller CCV, and surface temperature with pass

count measurements on intermediate course layer at three points on PS 1 — US20 Ida
county project PS1 (08/16/2010)
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Figure 50. In-situ percent compaction and surface temperature with time measurements on
intermediate course layer at three points on PS 1 — US20 Ida county project (08/16/2010)
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Figure 51. In-situ percent compaction, roller CCV, and surface temperature with pass
count and time measurements on intermediate course layer at two points on PS 2 — US20
Ida county project (08/17/2010)
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Figure 52. In-situ percent compaction, roller CCV, and surface temperature with pass
count measurements on intermediate course layer at two points on PS 3/4 — US20 Ida
county project (08/17/2010)
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Figure 53. In-situ percent compaction and surface temperature with time measurements on
intermediate course layer at two points on PS 3/4 — US20 Ida county project (08/17/2010)
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Figure 54. In-situ percent compaction, roller CCV, and surface temperature with pass
count measurements on intermediate course layer at three points on PS 5 — US20 Ida
county project (08/18/2010)
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Figure 55. In-situ percent compaction and surface temperature with time measurements on
intermediate course layer at three points on PS 5 — US20 Ida county project (08/18/2010)
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Figure 56. In-situ percent compaction, roller CCV, and surface temperature with pass
count measurements on intermediate course layer at three points on PS 6 — US20 Ida
county project (08/18/2010)
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Figure 57. In-situ percent compaction and surface temperature with time measurements on
intermediate course layer at three points on PS 6 — US20 Ida county project (08/18/2010)
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Figure 58. In-situ percent compaction, roller CCV, and surface temperature with pass
count measurements on intermediate course layer at three points on PS 7 — US20 Ida
county project (08/18/2010)
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Figure 59. In-situ percent compaction and surface temperature with time measurements on
intermediate course layer at three points on PS 7 — US20 Ida county project (08/18/2010)
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Figure 60. In-situ percent compaction, roller CCV, and surface temperature with pass
count measurements on intermediate course layer at three points on PS 8 — US20 Ida
county project (08/18/2010)
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Figure 61. In-situ percent compaction and surface temperature with time measurements on
intermediate course layer at three points on PS 8 — US20 Ida county project (08/18/2010)
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Figure 62. In-situ percent compaction, roller CCV, and surface temperature with pass
count measurements on intermediate course layer at three points on PS 9 — US20 Ida
county project (08/19/2010)

73



I f 300 T f
20 ﬁf‘ | Breakdown Roller ™ Breakdown Roller
16 | % 250 | |
‘ | g <—|— Rubber Tire Roller
2 1o } < Rubber Tire Roller g \
7] @
g ‘ g 200 l Finish Roller
[}
81 | e |
[Finish Roller Q | \
\ 8/19/2010, PS9 Pt. 1 g 150 8/19/2010, PS9 Pt. 1
4 \ ‘ 80'W M25 Intersct. E ‘ ‘ 80'W M25 Intersct.
‘ 3.6' Offset Centerline n ‘ } 3.6' Offset Centerline
0 : ‘ ‘ ‘ 100 H | ‘ ‘ ‘
0 20 40 60 80 0 20 40 60 80
300 I
- Breakdown Roller O’LD e?—:i Breakdown Roller
: ° 250 \
<f——g—— Rubber Tire Roller g )
% \Q‘— Rubber Tire Roller
9 @ D
© g 200 Finish Roller
e e ||
8/19/2010, PS9 Pt. 2 % 150 L 8/19/2010, PS9 Pt. 2
80'W M25 Intersct. 5 || 80'W M25 Intersct.
7.8 Offset Centerline n ‘ ‘ 7.8 Offset Centerline
: : 100 L1 : : :
60 80 0 20 40 60 80
300
20 A‘}; Breakdown Roller R % Breakdown Roller
[
Q
16 4 Rubber Tire Roller o 250 @ ! |
| E <—— Rubber Tire Roller
%) | | Finish Roller g
D%_’ 12 || qg’_ 200 | | Finish Roller
g | K ||
\ 8 | |
\ 8/19/2010, PS9 Pt. 3 & 150 || 8/19/2010, PSO Pt. 3
4 ® SOW M25 Intersct. 2 ‘ 80'W M25 Intersct.
11' Offset Centerline ‘ 11" Offset Centerline
0 - ‘ : ; 100 H I ‘ ‘ ‘
0 20 40 60 80 0 20 40 60 80
Time (min) Time (min)

Figure 63. In-situ percent compaction and surface temperature with time measurements on
intermediate course layer at three points on PS 9 — US20 Ida county project (08/19/2010)

74



105 4 T 80
\ | Finish
< \ | Roller .
S 100 A | | —@— %Compaction
s } IRubber Tire| —m— ccv - 60
3 \
®©
o |
IS - 40
o
(@]
<
g 8/19/2010, PS10PL. 1 | 2
S_) 160" W Landmark Ave
| 3' Offset Centerline
|
80 T T T T T T T T T T 0
0 2 4 6 8 10 12 14 16 18 20 22
105 — 80
| | Finish
€ 100 - } } Roller —@— %Compaction
s | | Rubber Tirg —=— CCV - 60
I}
Q.
IS - 40
o
(@]
5
e 8/19/2010, PS10 Pt. 2 [~ 20
é_) 160'W Landmark Ave
7.5' Offset Centerline
T T T T T T 0
10 12 14 16 18 20 22
105 4 T 80
\ | Finish % i
= | \Roller _._ cCompaction
Q;, 100 } } —&— CCV - 60
2 ‘ |Rubber Tire
§ 95 4 | =T gRoller
IS ‘ - 40
o
O 90 - \
= \ \
8 } } 8/19/2010, PS10PL. 3 | o0
&J 85 @ ‘ Break 160' Landmark Ave
down 11.3' Offset Centerline
‘ | Roller
80 T T T T T T T T T T 0
0 2 4 6 8 10 12 14 16 18 20 22

Pass

ccv

ccv

ccv

)
Surface Temperature (OF) Surface Temperature (~F)

Surface Temperature (OF)

300 ‘
! | Finish
T
} } Roller O Tar
250 [ [ . —B— Tgoler
| Rubber Tire
a | Roller

200 4 |
|
|
‘ 8/19/2010, PS10 Pt. 1
150 ~ ' :
| ! l?ireak 160' W Landmark Ave
| | ROVI\Im 3' Offset Centerline
| | oller
100 T T T T T T T T T T
0 2 4 6 8 10 12 14 16 18 20 22
300 I I
| | Finish
|| Roller ®— Trr
| | B— T
250 | | Rubber Tire Roller
| Roller
200 [ [
| |
| |
150 - } } Break 8/19/2010, PS10 Pt. 2
<+—+—down 160'W Landmark Ave
} } Roller 7.5' Offset Centerline
100 T T T T T T T 1
0 2 4 6 8 10 12 14 16 18 20 22
300 T I
\ | Finish
! } Roller & Tk
| =
250 Q| | Rubber Tire Troter
» e‘—‘ Roller
200 1 | |
|
| |
150 - } } Break 8/19/2010, PS10 Pt. 3
down 160' Landmark Ave
| } Roller 11.3' Offset Centerline
|
100 T T T T T T T 1
0 2 4 6 8 10 12 14 16 18 20 22

Pass

Figure 64. In-situ percent compaction, roller CCV, and surface temperature with pass
count measurements on intermediate course layer at three points on PS 10 — US20 Ida
county project (08/19/2010)
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Figure 65. In-situ percent compaction and surface temperature with time measurements on
intermediate course layer at three points on PS 10 — US20 Ida county project (08/19/2010)
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Figure 66. In-situ percent compaction, roller CCV, and surface temperature with pass
count measurements on intermediate course layer at three points on PS 11 — US20 Ida
county project (08/19/2010)
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Figure 67. In-situ percent compaction and surface temperature with time measurements on
intermediate course layer at three points on PS 11 — US20 Ida county project (08/19/2010)
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Figure 68. In-situ percent compaction, roller CCV, and surface temperature with pass
count measurements on intermediate course layer at three points on PS 12 — US20 Ida
county project (08/19/2010)
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Figure 69. In-situ percent compaction and surface temperature with time measurements on
intermediate course layer at three points on PS 12 — US20 Ida county project (08/19/2010)
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Figure 70. In-situ percent compaction, roller CCV, and surface temperature with pass
count measurements on intermediate course layer at three points on PS 13 — US20 Ida
county project (08/19/2010)
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Figure 71. In-situ percent compaction and surface temperature with time measurements on
intermediate course layer at three points on PS 13 — US20 Ida county project (08/19/2010)

Statistical Modeling of HMA Surface Temperature with Time

Similar to the results described above for the US30 project, the HMA surface temperature
data obtained with time from the test sections are analyzed to predict the asphalt cooling rate
using the exponential formula shown earlier in Eq. 4. A summary of the initial temperatures,
cooling rate factors (C,), coefficient of determination (R?) values of the predictions, and the
square root of mean squared error (MSE) at different test locations are presented in Table 11.
The C,; values from this dataset ranged from about -0.0077 to -0.0198 with an average of about
-0.0139 and standard deviation of 0.0003. The average C, =-0.0139 is close to the average C,
value (-0.0135) obtained from the US30 project.
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Table 11. Summary of the regression parameters to predict temperature variations with
time — US20 Ida county project intermediate course layers

Validity Range

Location T, (°F) C, R? JMSE for Time, t
PS1, Pt. 1 240 -0.0105 0.985 3.6 37
PS1, Pt. 2 240 -0.0108 0.989 3.1 40
PS1,Pt. 3 240 -0.0104 0.997 1.9 46
PS2, Pt. 1 259 -0.0141 0.987 3.8 43
PS2, Pt. 2 259 -0.0140 0.989 52 48
PS3, Pt. 1 270 -0.0131 0.990 35 39
PS3, Pt. 2 270 -0.0127 0.991 33 47
PS4, Pt. 1 260 -0.0160 0.953 7.1 31
PS4, Pt. 2 260 -0.0157 0.955 8.1 37
PS5, Pt. 1 249 -0.0094 0.929 73 8
PS5, Pt. 2 243 -0.0077 0.955 5.6 11
PS6, Pt.1 255 -0.0148 0.971 8.1 7
PS6, Pt.2 254 -0.0137 0.898 14.2 15
PS6, Pt.3 253 -0.0112 0.889 13.7 8
PS7,Pt. 1 237 -0.0190 0.974 54 5
PS7,Pt. 2 238 -0.0168 0.975 5.7 7
PS7,Pt. 3 232 -0.0140 0.910 12.3 7
PS8, Pt. 1 247 -0.0195 0.976 6.3 6
PS8, Pt. 2 250 -0.0171  0.981 5.6 10
PS8, Pt. 3 249 -0.0132 0.947 10.2 6
PS9, Pt. 1 245 -0.0165 0.966 8.3 10
PS9, Pt. 2 248 -0.0159 0.923 8.3 15
PS9, Pt. 3 246 -0.0168 0.968 6.4 11
PS10, Pt. 1 250 -0.0119 0.974 5.7 5
PS10, Pt. 2 257 -0.0129 0.986 3.6 8
PS10,Pt. 3 249 -0.0129 0.980 4.4 5
PS11,Pt. 1 226 -0.0150 0.996 2.3 4
PS11,Pt. 2 215 -0.0138 0.954 5.0 10
PS11,Pt. 3 219 -0.0147 0.969 5.7 6
PS11, Pt. 1 246 -0.0091 0.961 7.4 5
PS11, Pt. 2 230 -0.0095 0.971 7.2 9
PS11, Pt. 3 239 -0.0099 0.951 93 8
PS12, Pt. 1 243 -0.0151  0.967 6.3 6
PS12, Pt. 2 234 -0.0198 0.990 4.1 8
PS12, Pt. 3 238 -0.0181 0.978 5.7 5
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Correlation Analysis

Correlations between CCV and percent compaction, and CCV and HMA density are
presented in Figure 72. The correlations did not yield a statistically significant relationship. Only
one or two measurements were available for comparison from each PS, therefore, CCV versus
density measurements could not be analyzed separately for each PS. FWD testing was not
performed on this project to verify changes in underlying support conditions, however, as
indicated earlier in the US30 project it is likely that the primary reason for this poor correlations
between CCV and density/percent compaction is because of variations in support conditions.

Correlation between Troner and Trp g are presented in Figure 73. Results indicate that on average,
the Troper measurements and Trp g measurements are comparable to most of the measurements
falling close to the 1:1 line. It must be noted that the possible reasons stated earlier in US30
Harrison County project are still valid for this case as well and are likely contributors to the
scatter in the relationship. Nevertheless, it is encouraging that the measurements are on average
comparable to each other.
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Figure 72. Correlations between in-situ HMA compaction measurements and CCV on
intermediate course layer — US20 Ida county project
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Analysis of RICM Data

Histograms of roller pass count data, CCV, and surface temperature data on intermediate
course and surface course layers for each day are presented in Figure 74 and Figure 75,
respectively. Consistent with the field observations on the PSs, most of the project area show1 to
2 roller passes using the break down roller. The roller pass count histogram shows binomial
distribution. CCV histogram shows normal distribution with an average ranging from about 20 to
30 on the intermediate course layer and ranging from about 22 to 29 on the surface course layer.
Note that the surface course was compacted using 67 Hz (4000 vpm) frequency setting from 8/24
to 8/27 and 50 Hz (3000 Hz) frequency setting on 8/21 and 8/23, while intermediate course was
compacted using 50 Hz (3000 vpm) frequency setting on all days. Although not quantified as
part of this research, variations in vibration frequency influences the CCV value (Mooney et al.
2010). Surface temperature data shows normal distribution with an average of about 215°F to
220°F on surface and intermediate course layers. The temperature of the mix during placement
was measured as about 270°F. Box plots showing 10", 25" 75™ and 90" percentiles, mean, and
median values of pass count, CCV, and surface temperature measurements are presented in
Figure 76.

Field observations and pass coverage data from the RICM roller indicate that the roller operator
targeted 1 to 2 roller passes using the break down roller. To analyze the spatial uniformity of
pass coverage on each day, geostatistical semivariograms of pass count data are developed as
shown in Figure 77. As indicated earlier in the US30 project, the semivariograms presented
herein represents only for a portion of each day’s data. Results presented in Figure 77 and Figure
78 indicated that the sill values varied from about 0.4 to 0.6 and the range values varied from
about 5 to 10 m. These sill values are lower than observed on the Phase I US218 project (~1.3)
and on the US30 project.
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Summary of Key Findings

Following are a summary of key findings from the US20 project:

e The RICM-HMA SP-090057a (with temperature and pass count information on break
down roller) was successfully implemented on the US20 Ida County pilot project.
Evaluation of RICM data coverage information indicated that the RICM data was
collected over 98% of the project area on both intermediate and surface course layer, thus
conveniently exceeding the minimum 80% requirement in the SP.

e Field core density results indicated that 101 out of 104 samples exceeded the target
minimum 95% compaction requirement. The QIpensityy measurements ranged from 0.5 to
2.6, thus exceeding the target minimum 0.00.

e Percent compaction curves indicated that the number of roller passes required to achieve
95% compaction varied from 1 to 8 passes (by the full compaction train).

e Asphalt temperature cooling rate (C;) was modeled using an exponential statistical model
from surface temperature with time measurements. For cases where data up to 5 to 48
minutes was considered, the C; values ranged from about -0.0077 to -0.0198 with an
average of about -0.0139 and standard deviation of 0.0003. The average C,; =-0.0139 is
close to the average C; (-0.0135) obtained from the US30 project.

e Correlations between CCV and asphalt density or percent compaction measurements did
not yield a statistically significant relationship. Only one or two measurements were
available for comparison from each PS, therefore, CCV versus density measurements
could not be analyzed separately for each PS. As indicated in the US30 project findings,
it is likely that the primary reason for poor correlations between CCV and density/percent
compaction is because of variations in support conditions.

e Correlation between Troper and Ty g indicated that there was no statistically significant
correlation between the two measurements; however, all the measurements were close to
the 1:1 line and the measurements were on average comparable to each other.

e Roller coverage data indicated that the roller operator targeted 1 to 2 roller passes using
the break down roller. Geostatistical analysis of pass count indicated that the sill values
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varied from about 0.4 to 0.6 and the range values varied from about 5 to 10 m (16 to 33
ft) . These sill values are lower than observed in Phase I on the US218 project (~1.3) and
on the US30 project (~3.0). The comparatively lower sill values on the US20 project
indicates that the pass coverage was more relatively more uniform.

e Average CCV ranged from 20 to 30 on intermediate course and 22 to 29 on surface
course layers. Average surface temperature at the end of break down roller pass ranged
from about 215°F to 220°F on surface and intermediate course layers.

Kossuth/Winnebago County Project
Project Details

The A9 project is about 10.73 miles long and is located between from the east junction
0ofUS169 in Kossuth County to County Road R20 in Winnebago County and from County Road
R50 east to the north junction of US69 in Winnebago County (Iowa DOT project number STP-
009-4(44)--2C-55). The project location map is shown in Figure 79. It involved constructing a
HMA overlay with about 38 to 51 mm (1.5 to 2 in.) thick intermediate and surface course layers.
The existing roadway alignment was extended 4 feet on each side by constructing a base course
HMA layer. The new roadway consisted of about 28 feet wide pavement. According to the field
core density reports, HMA 3M mix with design gyrations of 86 and 2 inch mixture size was
used for intermediate and surface course layers on the project. The field core reports indicate
different target percent binder content ranges for different days ranging from 4.7-5.3 on
intermediate course material and from 5.3-5.9 in surface course material.
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Figure 79. Project location map — Highway 9, Kossuth/Winnebago County project
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Figure 81. Breakdown, rubbertire, and finish rollers equipped with Topcon’s on-board
display unit — 1A9 Kossuth/Winnebago County project construction
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Figure 82. Screen shots of the Topcon’s roller pass coverage output information — 1A9
project
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The ISU research team was present on the project site from May 18 to May 20, and May 24 to
May 26, 2010. Roller and RICM software operation training was provided to contractor and ISU
team personnel by a Topcon representative in a pre-construction meeting on April 22, 2010.
Compaction of the HMA layers was achieved using a Caterpillar CB-534D smooth drum roller
in the breakdown position, followed by Caterpillar PS-300B pneumatic rubber tire roller and a
Hamm HD110HV smooth drum vibratory roller for final passes (Figure 81). All three rollers
were equipped with the Topcon’s RICM monitoring system. The Topcon’s RICM system was
setup to record the GPS northing, easting, and elevation information with a time and date stamp.
The pass count information was displayed on the on-board display monitor, but was not recorded
in the output file. Example screen shots of roller pass coverage from the Topcon’s RICM office
software are shown in Figure 82 which were obtained on April 27 and 28, 2010.

Production Information

Daily production information with the amount of HMA placed (tons/day) for
intermediate and surface course layers are presented in Figure 83. The production information
was obtained from DOT field core density sheets (see Appendix E). Comparison between daily
measured binder contents and the specification limits for the intermediate and surface course
layers are presented in Figure 84. Similarly, comparison between daily gradation test results on
the mixture aggregate and the specified limits is provided in Figure 85. Results indicate that both
binder content and gradations of the materials were within the specified limits.
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Figure 83. HMA placement (tons/day) information on intermediate and surface layers —
1A9 Kossuth County project

94



6.2

6.0 - B Intermediate
= O  Surface
584 ®
564 0 o

Specification limits

5.4 4
5.2 4

5.0 4

Percent Binder Content (%)

4.8 -

4.6 T T T T T T T T T T T T T T T T T T T T T T

> 0 A O 5 v A ) > Lo N\ )
A R SR S S VO v UG UGS L U
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project

In-Situ Testing

A summary of the percent compaction measurements on the intermediate and surface
course core samples is provided in Figure 86. The core density reports indicated that a 95%
density was used as the target minimum compaction for all days except on 05/24/2010
intermediate course layer when 94% density was as the target minimum compaction. All the
intermediate and surface course densities met the minimum specified target densities. The core
density results for all samples are provided in Appendix E. The QIpensity measurements on each
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day are summarized in Figure 87 which indicates that all QI measurements were greater than the
minimum 0.00 as required in the specification.
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Figure 87. Summary of daily density QI measurements on intermediate and surface course
layers — 1A9 Kossuth County project

A total of eleven PSs were tested on this project. Testing on these PSs were beyond what was
required in the project specifications. Tests were performed at multiple test locations in each PS.
A summary of testing performed in each PS and location of each PS is presented in Table 12. A
Troxler nuclear gauge was used to obtain percent compaction measurements on the HMA layers.
HMA surface temperature measurements were obtained using a FLIR thermal camera (Tgr) and
the infrared camera mounted on the RICM roller (Troler). Density and surface temperature
measurements were obtained before and after multiple roller passes (e.g., 0, 1, 2, 3, etc) to
evaluate their changes with increasing pass and time.

Percent compaction results with increasing pass from multiple PSs on intermediate and surface
course layers are presented in Figure 88 and Figure 89, respectively. These results indicate that
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on average, the percent compaction increases up to the final finish roller pass (to about 90 to
95%), although about 90% of relative compaction was achieved with the break down roller.
Percent compaction results with increasing pass at three different test locations from two
intermediate course layer PSs are presented in Figure 90, which indicated that compaction
reached about 95% at the end of break down roller passes and increased slightly with the rubber
tire and finish roller passes.

Surface temperature measurements from FLIR camera after 0, 2, 5, 15, 30, 60, 120, and 1440
minutes at a same location on two PSs are presented in Figure 91. The same measurements are
presented as spatial thermal images for TS5 and TS12 in Figure 92 and Figure 93, respectively.
These measurements indicate that the surface temperature drop from an average of about 254°F
to 184°F within 15 minutes, to about 127°F within 1 hour, and to about 117°F within 2 hours.
Surface temperature measurements obtained from about 5 ft left, center, and on shoulder (about 6
feet right) on TS12 (Figure 91) indicate that the at 0 time, the temperature of the mat varied from
about 252°F to 268°F and dropped to about 173°F to 191°F within 15 minutes, which indicates a
temperature segregation of about 15 to 18 degrees over a spatial area. Similar to the results
described above for the US30 and US20 projects, the HMA surface temperature data obtained
with time from the test sections are analyzed to predict the asphalt cooling rate. A summary of
the initial temperatures, cooling rate factors (Cy), coefficient of determination (R?) values of the
predictions, and the square root of mean squared error (MSE) at different test locations are
presented in Table 13. If data up to 1440 minutes (24 hrs) is considered, the model yielded high
square root MSE values (ranging from about 37 to 48°F). If data up to 30 to 60 minutes is
considered the square root MSE values reduced to about 4 to 9°F, which are similar to what was
observed in the US30 and US20 projects. The C; values from this project ranged from about
-0.0126 to -0.0236 with an average of about -0.0183 and standard deviation of 0.0045 (for
models with data up to 30 minutes).

Correlation between percent compaction measurements obtained from nuclear and non-nuclear
gauges are presented in Figure 94. Results indicate that the percent compaction results are on-
average similar and the results generally fall near the 1:1 line. A statistically significant
correlation was not observed between the two measurements.
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Table 12. Summary of production test sections and in-situ testing (IA9 Field Project)

Comments

100’long test section with 3
equidistant points every 20’.
Test section on existing PCC

surface

50’ long test section with 3
equidistant points every 10°.
Test section base divides from
PCC to asphalt beginning with
Test point A4

100’ long test section with 3
equidistant points 45°, 75, and
93’ going west of sta. 764+25.
Test section contained multiple

cracks and pot holes

Thermal camera shots taken at
2,5,15, 30, 60, and 120 min.
Also a 24 hour image taken.
2” Asphalt lift on existing
PCC surface. Test section
contained 3 equidistant points
placed near sta. 690+00

Density reading taken after
every pass of each roller at
three equidistant points

18 comparison points between
nuclear and non-nuclear density
gauges

100’ long test section with 3
equidistant points placed 20,
40’, and 80’ west of station
80+00.

Lay In-situ Test
er PS Date Location Measurement
Immediately east of Percent compaction,
1 5/18/10 Buffalo Center near surface temperature
station 80-+00) (thermal camera), roller
pass count
West of Buffalo Percent compaction,
2 5/18/10 Center, near station Surfacle temperaturﬁ
85000 (thermal camera), roller
pass count
West of Buffalo Percent compaction,
&; 3 5/19/10 Center. Near station surface temperature
= 794+25 (thermal camera), roller
ﬁ pass count
£
S P t ti
@) ercent compaction,
] West of Buffalo surface temperature
5 4 S/19710 Center. Near (thermal camera), roller
=l : + 5
é) station 764+25 pass count
Q
|
West of Buffalo Percent compaction,
5 5/19/10 Center, near sta. surface temperature
690+00 (thermal camera), roller
pass count
6 520110 NearSta 735+00 | creentcompaction,
roller pass count
7 52010 Nearstation 690+00 | crecnt compaction,
roller pass count
Intersection of A9 Percent compaction,
8 3124110 and 240™ Ave roller pass count
B
§ Immediately east of Percent compaction
Q 9 5/25/10 Buffalo Center, near P >
g sta. 80400 roller pass count
S}
% 10 5/25/10 In Buffalo Center, Percent compaction,
8 200’ west of 1 St roller pass count
% Percent compaction,
11 5/26/10 US IA9 EB surface temperature

(thermal camera), roller

pass count

80’ long test sections with 3
equidistant points every 20’

Note: PS — production test section, percent compaction determined using a Troxler Nuclear Densitometer and Troxler non-

nuclear density gauge.

99



105

Break |
| down !
100 Roller }
|

95 ~

Percent Compaction (%)

Rubber Tire
Roller

} Finish Roller
|
|
|
|

Percent Compaction (%)

Percent Compaction (%)

90
‘ PS1
85 | 05/18/2010
| Intermediate
| Sta 80+00
80 - ¥ T — .
0 5 10 15 20 25
— 100 Breakl Rubber } Finish
X downlj‘ o | Rollere
=t Rolle oller °| °
§ 97 7 N
S o| g
= ol
€ 904 1 |
S \
(@) \ |
= | | PS3
g 84/ | | 05/19/2010
o ‘ ‘ Intermediate
- | | Sta794+25
80 T T T ‘ T T
0 5 10 15 20 25
Pass

100 | |
\ Rut_)ber | Finish
} Tire | Roller
95 - ‘ Roller \ °
|
90 - |
g b
| | PS2
85 - | Break \ 05/18/2010
go"l‘l’” } Intermediate
| roler | Sta 850+00
80 +—1— —— .
0 5 10 15 20 25
100 ] [ ..
Break Rubber Tire | Finish Roller
downl Roller ‘ 8
95 _Rolle*
90 %‘
| |
| \ PS4
85 | | 05/19/2010
| \ Intermediate
| \ Sta 764+25
80 | T T . T T
0 5 10 15 20 25
Pass

Figure 88. In-situ percent compaction with pass measurements on intermediate course
layer on PS 1 to 4 — 1A9 Kossuth county project (05/18 to 05/19/2010)
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Figure 89. In-situ percent compaction with pass measurements on surface course layer on
PS 9 to 11 - 1A9 Kossuth county project (05/25 to 05/26/2010)
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Figure 90. In-situ percent compaction with pass measurements on intermediate course
layer at three test locations each on PS 6 and 7 — A9 Kossuth county project (05/20/2010)
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Figure 91. Asphalt mat surface temperature changes with time on intermediate course
(PS5) and surface course (PS12) layers — A9 Kossuth county project (05/19 and
05/26/2010)
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Figure 92. FLIR thermal camera images of asphalt mat surface temperature changes with
time on intermediate course layer on PS5 — A9 Kossuth county project (05/19/2010)
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Average 261.4
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Figure 93. FLIR thermal camera images of asphalt mat surface temperature changes with
time on surface course layer on PS12 — A9 Kossuth county project (05/26/2010)

Table 13. Summary of the regression parameters to predict temperature variations with
time — 1A9 Kossuth County project intermediate course layers

Validity Range

Location To (°F) C, R? JMSE  for Time, t (min)
PS5 235 -0.0095 0.85 36.92 1440
235 -0.0126 0.99 4.17 60
PS12 at 252 -0.0096 0.88 40.37 1440
centerline 252 -0.0178 0.99 7.37 30
PS12 left of 261 -0.0113 0.81 48.08 1440
centerline 261 -0.0236 0.99 8.74 30
Pas12 right of 268 -0.0111 0.89 42.16 1440
centerline 268 -0.0192 0.99 8.06 30
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Summary of Key Findings

Following are a summary of key findings from the IA9 project:

The RICM-HMA SP-090058 which includes roller coverage on full compaction train
(i.e., on break down, rubber tire, and finish rollers) was used on the IA9 Kossuth county
pilot project. The roller coverage information could not be evaluated on this project as
most of the data files obtained from the project were incomplete or did not contain any
data. This problem likely occurred because of the lack of standard training protocols and
inexperience of the operators in recording, saving, and exporting the data. This is an
important item to address as part of the training materials to be developed in future.
Field core density results indicated that all 77 samples collected from the project
exceeded the target minimum compaction requirement. The Qlpensiy measurements
ranged from 0.6 to 3.7, thus exceeding the target minimum 0.00.

Field density testing indicated that percent compaction generally continues to increase
until the end of the finish roller pass, but about 90% to 95% relative compaction is
achieved by the end of break down roller pass. The number of break down roller passes
varied from 3 to 5, the rubber tire roller passes varied from 4 to 11, and the finish roller
passes varied from 2 to 5 in the production sections tested on this project.

Results indicated that the asphalt surface temperatures dropped from an average of about
254°F to 184°F within 15 minutes, to about 127°F within 1 hour, and to about 117°F
within 2 hours. FLIR spatial temperature maps indicated that temperature segregation of
about 15° to 18°F was observed over the width of the pavement.

Asphalt temperature cooling rate (C;) was modeled using an exponential statistical model
from surface temperature with time measurements. For cases where data up to 30 to 60
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minutes was considered, the C; values ranged from about -0.0126 to -0.0236 with an
average of about -0.0183 and standard deviation of 0.0045. The average C, =-0.0183 is
slightly higher than the Cr values observed on the US30 and US20 projects (-0.0135 on
US30 and -0.0139 on US20).

Correlation between percent compaction measurements obtained from nuclear and non-
nuclear gauges indicated that the measurements are on-average similar and the results
generally fall near the 1:1 line. A statistically significant correlation was not observed
between the two measurements.
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CHAPTER 5: CONCLUSIONS AND RECOMMENDATIONS

Summary of Key Findings and Conclusions
Summary of Special Provisions and Cost for Implementing RICM Special Provisions

The following four SPs have been developed as part of this research project to implement
them on pilot projects as an addendum to the lowa DOT standard specifications:

(1) Intelligent Compaction — HMA, Harrison County, NHSN-030-1(127)--2R-43 (Effective
January 20, 2010) [SP-090048]

(2) Intelligent Compaction — HMA, Ida County, NHSN-020-2(70) --2R-47 (Effective
February 16, 2010) [SP-090057a]

(3) Intelligent Compaction — HMA Roller Pass Mapping, Kossuth County, STPN-009-4(44)
--2]J-55 (Effective February 16, 2010) [SP-090058]

(4) Intelligent Compaction — Embankment, Sac County, NHSX-020-2(89)--3H-81 (Effective
April 20, 2010) [SP-090063]

The SPs describe the contractor’s responsibilities to furnish the RICM rollers, data acquisition,
and many other attributes. The Sac County Embankment project SP could not be implemented
due to lack of availability of an RICM roller for the construction period. A summary of key
findings from implementing these SPs on each pilot project are provided below.

The average bid item cost (for all bidders) for implementing the RICM-HMA SP varied from
about 0.7% to 2.2% of total project cost while the actual project cost varied from about 0.9% to
1.4% of total project cost for the winning bidders. The average bid unit cost/mile (for all bidders)
varied from about $2500 to $9900, but varied significantly from about $450 to $26,000 between
projects.

Summary of Key Findings from US30 Harrison County Project

e The RICM-HMA SP-090048 which required RICM coverage (with temperature, pass
count, and roller-integrated CCV information on break down roller) was successfully
implemented on the US30 Harrison County pilot project. Evaluation of RICM data
coverage information indicated that the RICM data was collected over 85% of the project
area on the intermediate course layer and over 95% of the project area on the surface
course layers, thus conveniently exceeding the minimum 80% requirement in the SP.

e Field core density results indicated that 115 out of 117 samples exceeded the target
minimum 95% compaction requirement. The Qlpensity measurements ranged from 0.3 to
6.8, thus exceeding the target minimum 0.00.

e Percent compaction curves indicated that 95% compaction was generally achieved within
1 to 2 break down roller passes at most locations with exceptions at few locations where
up to four passes or more was required.

¢ Roller surface temperature measurements with pass generally indicated that pass 2
measurement was lower than pass 3 (note that the rolling pattern included forward,
reverse, and forward directions of travel for passes 1, 2, and 3). The temperature sensor is
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located on the front drum of the roller and water sprayed on to the roller drum likely
caused a reduction in the surface temperature values, when the roller travels in the
reverse direction.

e Asphalt temperature cooling rate (C;) was modeled using an exponential statistical model
from surface temperature with time measurements. For cases where data up to a
maximum of 35 minutes was considered, the C, values ranged from about -0.0090 to
-0.0157 with an average of about -0.0135 and standard deviation of 0.0022.

e Correlations between CCV and asphalt density or percent compaction measurements
yielded relatively low R values in the range of 0.1 to 0.2. However, if the measurements
for each PS are viewed separately, there is generally a trend of increasing CCV with
increasing percent compaction in most sections.

e Poor correlations between density and CCV are to be expected when data is combined
over multiple sections, because CCV provides a measure of ground stiffness and is
strongly influenced by the conditions of the layer underneath the HMA layer and not
necessarily the density of the surface layer. FWD test measurements obtained from the
intermediate course layer and the underlying existing base layer confirmed that variable
support conditions exist at different test locations. Correlations between the Epwp (on
intermediate course layer and base layer) and CCV (on intermediate course layer) yielded
R? values in the range of 0.5 to 0.9. Results presented during Phase I of this research
(White et al. 2010) also corroborate with this finding. This research finding is critical to
understand as it has practical consequences in terms of how roller-integrated CCV data
can be used for QC or QA in future specifications.

e (Correlation between Troner and Trpr indicated that there was no statistically significant
correlation between the two measurements; however, about 29 out of the 35
measurements were close to the 1:1 line and the measurements were on average
comparable to each other.

e Based on field observations and conversations with the roller operator, it is understood
that the roller operator targeted 3 to 4 roller passes using the break down roller. Roller
coverage data indicated that the average number of break down roller passes on the
project was about 3 with a standard deviation of about 1 to 2. Geostatistical analysis of
pass count indicated that the sill values varied from about 2.4 to 3.6 and the range values
varied from about 9 to 20 m. These sill values are higher than observed in Phase I on the
US218 project (~1.3) and on the US20 project (~0.6) discussed later in this report. The
high sill values on the US30 project compared to the US218 and US20 projects indicates
that the pass coverage was more variable on the US30 project. Field observations
indicated that the number of passes made by the break down roller was governed heavily
by the pace of the paver ahead of the break down roller.

e Average CCV ranged from 20 to 30 on intermediate course and 22 to 33 on surface
course layers. Average surface temperature at the end of break down roller pass ranged
from about 215 to 225°F on surface and intermediate course layers.

Summary of Key Findings from US20 Ida County Project

e The RICM-HMA SP-090057a (with temperature and pass count information on break
down roller) was successfully implemented on the US20 Ida County pilot project.
Evaluation of RICM data coverage information indicated that the RICM data was
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collected over 98% of the project area on both intermediate and surface course layer, thus
conveniently exceeding the minimum 80% requirement in the SP.

Field core density results indicated that 101 out of 104 samples exceeded the target
minimum 95% compaction requirement. The Qlpensity measurements ranged from 0.5 to
2.6, thus exceeding the target minimum 0.00.

Percent compaction curves indicated that the number of roller passes required to achieve
95% compaction varied from 1 to 8 passes (by the full compaction train).

Asphalt temperature cooling rate (C;) was modeled using an exponential statistical model
from surface temperature with time measurements. For cases where data up to 5 to 48
minutes was considered, the C; values ranged from about -0.0077 to -0.0198 with an
average of about -0.0139 and standard deviation of 0.0003. The average C,; =-0.0139 is
close to the average C; (-0.0135) obtained from the US30 project.

Correlations between CCV and asphalt density or percent compaction measurements did
not yield a statistically significant relationship. Only one or two measurements were
available for comparison from each PS, therefore, CCV versus density measurements
could not be analyzed separately for each PS. As indicated in the US30 project findings,
it is likely that the primary reason for poor correlations between CCV and density/percent
compaction is because of variations in support conditions.

Correlation between Trener and Trpr indicated that there was no statistically significant
correlation between the two measurements; however, all the measurements were close to
the 1:1 line and the measurements were on average comparable to each other.

Roller coverage data indicated that the roller operator targeted 1 to 2 roller passes using
the break down roller. Geostatistical analysis of pass count indicated that the sill values
varied from about 0.4 to 0.6 and the range values varied from about 5 to 10 m (16 to 33
ft) . These sill values are lower than observed in Phase I on the US218 project (~1.3) and
on the US30 project (~3.0). The comparatively lower sill values on the US20 project
indicates that the pass coverage was more relatively more uniform.

Average CCV ranged from 20 to 30 on intermediate course and 22 to 29 on surface
course layers. Average surface temperature at the end of break down roller pass ranged
from about 215°F to 220°F on surface and intermediate course layers.

Summary of Key Findings from IA9Kossuth County Project

The RICM-HMA SP-090058 which includes roller coverage on full compaction train
(i.e., on break down, rubber tire, and finish rollers) was used on the IA9 Kossuth county
pilot project. The roller coverage information could not be evaluated on this project as
most of the data files obtained from the project were incomplete or did not contain any
data. This problem likely occurred because of the lack of standard training protocols and
inexperience of the operators in recording, saving, and exporting the data. This is an
important item to address as part of the training materials to be developed in future.
Field core density results indicated that all 77 samples collected from the project
exceeded the target minimum compaction requirement. The Qlpensiyy measurements
ranged from 0.6 to 3.7, thus exceeding the target minimum 0.00.

Field density testing indicated that percent compaction generally continues to increase
until the end of the finish roller pass, but about 90% to 95% relative compaction is
achieved by the end of break down roller pass. The number of break down roller passes
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varied from 3 to 5, the rubber tire roller passes varied from 4 to 11, and the finish roller
passes varied from 2 to 5 in the production sections tested on this project.

e Results indicated that the asphalt surface temperatures dropped from an average of about
254°F to 184°F within 15 minutes, to about 127°F within 1 hour, and to about 117°F
within 2 hours. FLIR spatial temperature maps indicated that temperature segregation of
about 15° to 18°F was observed over the width of the pavement.

e Asphalt temperature cooling rate (C;) was modeled using an exponential statistical model
from surface temperature with time measurements. For cases where data up to 30 to 60
minutes was considered, the C; values ranged from about -0.0126 to -0.0236 with an
average of about -0.0183 and standard deviation of 0.0045. The average C, =-0.0183 is
slightly higher than the Cr values observed on the US30 and US20 projects (-0.0135 on
US30 and -0.0139 on US20).

e Correlation between percent compaction measurements obtained from nuclear and non-
nuclear gauges indicated that the measurements are on-average similar and the results
generally fall near the 1:1 line. A statistically significant correlation was not observed
between the two measurements.

General Comments

Results from the three field HMA projects indicated that the real-time temperature and
pass coverage data can be valuable for HMA overlay construction projects. The stiffness related
compaction data (i.e., CCV) obtained on the two projects have also provided valuable
information with a strong correlation to the underlying layer support conditions, however, was
not correlated well with HMA density. This poses a challenge for using the stiffness related
RICM measurements for QC/QA. A recent study documented by White and Vennapusa (2008)
indicated that “weak” pavement foundation (subbase and subgrade) layer conditions contribute
to failure of the HMA surface layer. In light of that observation, it is recommended that the
usefulness of the stiffness related information for QC/QA be evaluated on a full depth HMA
project.

Recommendations for Phase 111

Following are some recommendations for the Phase III of this research program:

e Implement RICM-HMA SP that requires pass coverage, temperature, and stiffness related
compaction data on a full depth HMA project. This project should include mapping of the
underlying subbase layer with the RICM roller prior to paving and also obtain stiffness
related point measurements for comparison. The RICM data on the HMA layers should
then be carefully evaluated along with the RICM data on the underlying layer. This can
provide new insights into developing methodologies to establish target values for QC/QA
depending on the support conditions.

e Implement and evaluate the SP developed for HMA with coverage requirement from full
compaction train (i.e., SP-090058) on a HMA project.

e Develop an education/training program for state DOT and contractor personnel based on
the findings from Phases I and II of this research program. This training program should
consist of web-based information and videos for easy access and technology transfer, and
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operator/inspector guidebook and troubleshooting manuals with input from roller

manufacturers.
Implement and evaluate the SP developed for embankment cohesive soils on an

earthwork construction project.
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APPENDIX A: IOWA DOT INTELLIGENT COMPACTION SPECIAL PROVISIONS
FOR HMA AND EMBANKMENT CONSTRUCTION
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SP-090048
(New)

’%‘ lowa Department of Transportation
-

SPECIAL PROVISIONS
FOR
INTELLIGENT COMPACTIOM-HMA

Harrizon County
MNHSN-030-1(127)-2R-43

Effective Date
January 20, 2010

THE STANDARD SPECIFICATIONS, SERIES 2009, ARE AMENDED BY THE FOLLOWING
MODIFICATIONS AND ADDITIONS. THESE ARE SPECIAL PROVISIONS AND THEY PREVAIL OVER
THOSE PUBLISHED IN THE STANDARD SPECIFICATIONS.

In addition to the requirements of Section 2303 of the Standard Specifications, the following shall apply:

09004E8.01 Description

This specification describes the Contractor's responsibilities for furnishing Intelligent Compaction (IC)
equipped rollers, data acquisition, training, roller verification/repeatability testing, and transmitting data to
the Engineer. IC for HMA is defined as the gathering of data from self-propelled vibratory roller systems
involved with the measurement and recording of roller position, date/time, speed, vibration frequency,
vibration amplitude, surface temperature, pass count, travel direction, and a compaction measurement
value (MV'). Real Time Kinematic (RTK) based Global Positions System (GPS) with base station
comections shall be used for determining the position of the roller. Results from the IC shall be displayed
to the roller operator on a color coded computer screen in real-time during roller operations and the data
saved for transfer and viewing by the Engineer.

Quality acceptance for IC-HMA will be based on cores according to Sechion 2303 of the Standard
Specifications. The IC results will be used as a guide to supplement core sampling for research purposes.,
Secure a maximum of three additional cores per lot collected concurrently with acceptance cores based
on viewing roller pass coverage, surface temperature during compaction operations, and |C compaction
MV's. The Engineer will determine the location for the additional cores.

Submit fo the Engineer an IC Work Plan at least two weeks prior to the Preconstruction Conference.
Describe in the work plan the following:

= Compaction equipment to be used including:
Wendor

Roller model,

Roller dimensions and weights,
Description of IC measurement system,

0o0oao
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GPS capabiliies,

Documentation system,

Temperature measursment system, and

o Software.

+ Roller data collection methods including sampling rates and intervals and data file types.

# Transfer of data to the Engineer including method, timing, and personnel responsible. Data
transfer shall occur at minimum once per day or as dirscted by the Enginser.

« Training plan and schedule for roller operators, Engineer's personnel, and lowa State University's
research personnel; including both classroom and field training.

« Communication protocol for informing the lowa State University research team point of contact
conceming construction progress and schedule to facilitate research field testing and data
collection.

o oo

090048.02 Equipment and Materials

A. Rollers

Comply with Arficle 2001.05 of the Standard Specifications for self-propelled vibratory rollers. Arficle
2001.05 applies to all rollers used in the breakdown position. Breakdown roller is defined as the
roller{s) making the initial contact with the HMA.

Ensure that IC equipment can measure roller position, dateftime, speed, vibration frequency, vibration
amplitude, surface temperature, pass count, travel direction, and a compaction measurement value
{MY). Provide a computer screen in the roller cab for viewing measured results. Ensure that results
are stored for transfer to the Engineer for viewing on a laptop computer. Provide the Engineer and
lowa State University each with a copy of the IC roller vendor software for viewing results. Ensure
that results are displayed as color coded spatial maps based on GPS coordinates.

B. Data Collection, Export, and Onboard Display
Provide and export the following data in a comma, colon, or space delimited ASCII file format:

1) Machine Model, Type, and SenalMachine Mumber
2) Raoller Drum Dimensions (Width and Diameter)

3) Roller and Drum Weights

4) File Name

5) Date Stamp

6) Time Stamp

7} RTK based GPS measurements showing Northing, Easting, and Elevation
8) Roller Travel Direction {e.g., forward or reverse)

9) Raoller Speed

10} Vibration Setting (i.e., On or Off)

11) Vibration Amplitude

12) Vibration Frequency

13) Surface Temperature

14} Compaction Measurement Value

Ensure that the roller's onboard display will fumish eclor-coded GPS based mapping showing number
of roller passes, surface temperature, vibration frequency, vibration amplitude, and the MV on a
computer scresn in the roller operators cab. Provide displayed results to the Engineer for review upon
request.

C. Local GPS Base Station

Provide a real time kinematic global posiioning system (RTK GPS) to acguire northing, easting, and
elevation data used in mapping of IC measurements. Ensure the system has the capability to collect
data in an established project coordinate system. Fumish a local GPS base station used for
broadcasting differential correction data to the rollers with a tolerance less than 0.1 ft in the vertical
and horizontal.
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D. Training

1. Preconstruction (classroom)

Make available all personnel responsible for roller operations to attend a one-day classroom
training on IC. Training will be provided by lowa State University research personnel and
scheduling coordinated by the Engineer. Classroom training will involve both the Contractor's and
Enginesr's perzonnel.

2. Field (prior to and during compaction operations)
Provide two working days of field training by the IC equipment manufacturer to roller operators
and Engineer's personnel.

E. Geotechnical Mobile Lab Parking

Provide the Engineer an all weather access, parking for the lowa State University Geotechnical
Maobile lab trailer (8 feet by 44 feet), and parking for 3 vehicles at the HMA plant site or agreed upon
altemative location. The lab trailer will be fumished and operated by lowa State University which will
be under contract with the Contracting Authority to perform |1C-HMA research.

090048.03 Construction

A. Roller Verification/Repeatability Testing

Construct periodic test strips under controlled roller operations for evaluating IC roller measurement
errors. Coordinate with the Engineer and lowa State University research personnel at least one day in
advance of testing for IC roller repeatability evaluation. Test strip construction will require four to six
roller passes on a 200 feet long strip of intermediate course by one roller width area under controlled
roller operating conditions (i.e., constant speed, vibration amplitude, and frequency). The IC
measurements obtained in the same area for several repeated passes will be used to assess the
measurements emors. The results will be used for research purposes to validate the manufacturer
claims for the IC measurement reliability. It iz anticipated that repeatability test strips will be identified
during the course of the project. The test strip areas can be designed within the production
compaction areas.

E. Roller Operations

Operate the IC roller according to manufacturer's recommendations fo provide reliable and
repeatable measurements. Keep vibration frequency and amplitude constant during roller opertations
for comparing successive passes. Changes in frequency and amplitude influence MVs. Permitted
variation in vibration frequency is £ 125 vibrations per minute. Maintain rolling speed to provide a
minimum of 10 impacts per linear foot and within £ 0.5 miles per hour during measurement passes.
Speed fluctuations influence the M3 and are not permitied outside this range during measurement
passes. Record |IC-HMA roller operations forward and reverse directions. It is anticipated that M\
will be affected by relling direction and therefore the output data fields shall indicate rolling direction.
Check and recalibrate, if necessary, |C eguipment at the beginning of each workday.

C. Equipment Breakdowns

In the event of IC roller breakdowns/C system malfunctions/GPS problems, the Contactor may
operate with conventional rolling operations, but IC data shall be collected and provided for a
minimum 80% of the project surface and intermediate HMA quantity.

0. Data submittal

Furnish to the Engineer an electronic file in ASCII file format with information listed under Article SP-
090048.02, B. As a minimum the file transfer shall cccur immediately following the final compaction
operations on each working day. The Enginesr may request data any time during compaction
operations.
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0a0048.04 Method of Measurement
MNone. Lump sum item.

090048.05 Basis of Payment
A. Payment for Intelligent Compaction-HMA will be the lump sum contract price.

B. Payment is full compensation for all work associated with providing IC equipped rollers,

transmission of electronic data files, two copies of IC roller manufacturer software, training, and
preparing and maintaining work space for lowa State University's IC trailer and associated

parking.

C. Delays due to GPS satellite reception of signals to operate the IC equipment or IC roller
breakdowns will not be considerad justification for contract modifications or contract extensions.
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-

SPECIAL PROVISIONS
FOR
INTELLIGENT COMPACTION-HMA

Ida County
HMHSMN-020-2(T0)--2R-4T7

Effective Date
February 16, 2010

THE STANDARD SPECIFICATIONS, SERIES 2009, ARE AMENDED BY THE FOLLOWING
MODIFICATIONS AND ADDITIONS. THESE ARE SPECIAL PROVISIONS AND THEY PREVAIL OVER
THOSE PUBLISHED IN THE STANDARD SPECIFICATIONS.

In addition to the requirements of Section 2303 of the Standard Specifications, the following shall apply:

090057a.01 Description

This specification describes the Contractor's responsibiliies for furnishing Intelligent Compaction (IC)
equipped rollers, data acquisition, training, and transmitting data to the Engineer. IC for HMA is defined
as the gathering of data from self-propelled vibratory roller systems involved with the measurement and
recording of roller position, datefiime, speed, vibration frequency, vibration amplitude, surface
temperature, pass count, and travel direction. Real Time Kinematic (RTK) based Global Positions System
(GPS) with base station cormmections shall be used for determining the position of the roller. Results from
the IC shall be displayed to the roller operator on a color coded computer screen in real-time during roller
operations and the data saved for transfer and viewing by the Engineer.

Cuality acceptance for IC-HMA will be based on cores according to Section 2303 of the Standard
Specifications. The IC resultz will be used as a guide to supplement core sampling for research purposes.
Secure a maximum of three additicnal cores per kot collected concurrently with acceptance cores based
on viewing roller pass coverage, surface temperature during compaction operations, and |C compaction
MVs. The Engineer will determine the location for the additional cores.

Submit to the Engineer an IC Work Plan at least two weeks prior to the Preconatruction Conference.
De=zcribe in the work plan the following:

= Compaction equipment to be used including:
Vendor

Roller model,

Roller dimensions and weights,
Description of IC measurement system,
GPS capabilities,

Documentation system,

Temperature measurement system, and
Software.

00000000
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Roller data collection methods including sampling rates and intervalz and data file types.
Transfer of data to the Enginser including method, timing, and personnel responsible. Data
transfer shall occur at minimum once per day or as directed by the Enginesr.

# Training plan and schedule for roller cperators, Engineer's perzonnel, and lowa State University's
research personnel; including both classroom and field training.

& Communication protocol for informing the lowa State University rezearch team point of contact
conceming construction progress and schedule to facilitate research field testing and data
collection.

090057a.02 Equipment and Materials

A. Rollers

Comply with Article 2001.05 of the Standard Specifications for self-propelled vibratory rollers. Article
2001.05 applies to all rollers used in the breakdown position. Breakdown roller is defined as the
roller{=) making the initial contact with the HMA.

Enszure that IC equipment can measure roller position, dateftime, speed, vibration frequency, vibration
amplitude, surface temperature, pass count, and travel direction. Provide a computer screen in the
roller cab for viewing measured results. Ensure that results are stored for transfer to the Engineer for
viewing on a laptop computer. Provide the Engineer and lowa State University each with a copy of
the IC roller vendor software for viewing results. Ensure that results are displayed as color coded
spatial maps based on GPS coordinates.

E. Data Collection, Export, and Onboard Display
Provide and export the following data in @ comma, colon, or space delimited ASCI file format:

1} Machine Model, Type, and SeralMachine Number
2} Roller Drum Dimensions (Width and Diameter)

3} Roller and Drum Weights

4} Fil= Hame

3} Date Stamp

&) Time Stamp

T} RTK based GPS measurements showing Morthing, Easting, and Elevation
8) Roller Travel Direction (e.g., forward or reverse)

9) Roller Speed

10} Vibration Setting (i.e., On or Off)

11} Vibration Amplitude

12} Vibration Frequency

13) Surface Temperature

Ensure that the roller's onboard display will fumish color-coded GPS based mapping showing number
of roller passes, surface temperature, vibration frequency, and vibration amplitude on a computer
zcreen in the roller operators cab. Provide displayed results to the Engineer for review upon reguest.

C. Local GPS Base Station

Provide a real time kinematic global positioning system (RTK GPS) to acquire northing, easting, and
elevation data used in mapping of IC measurements. Ensure the system has the capability to collect
data in an eatablished project coordinate system. Fumish a local GPS base station used for
broadcasting differential correction data to the rollers with a tolerance less than 0.1 feot in the vertical
and horizontal.

D. Training
1. Preconstruction (classroom)

Make available all personnel responsible for roller operations to attend a one-day classroom
training on 12, Classroom training will involve both the Contractor's and Engineer’s personnel and
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the lowa State University research team Tralnlng wil shal b& pr{:'.rlded by IC equipment
manufacturer and Contactor lowa-Siat . gRpel and scheduling
coordinated by the Engineer. Classn:nom tnalnlng wlll |n'.rnlve b-nth the Contractor's and Engineers
personnel.

2 Fleld {prlor T.-:: and durlng {:'IJI'I'IP-EI:T.IDH operatlons]l

md—Eﬂg#mis-pﬂmm- Emu‘e lhe IC mlﬂr manufal:l].lrerprmrrd&ﬁ unsute tﬁ:hm:&l ﬂ.ssmtﬂn:e
the first two working days of IC roller use.

E. Geotechnical Mobile Lab Parking

Provide the Engineer an all weather access, parking for the lowa State University Geotechnical
Maobile lakb trailer (& feet by 44 feet), and parking for 3 vehicles at the HMA plant site or agreed upon
alternative location. The lab trailer will be fumished and cperated by lowa State University which will
be under contract with the Contracting Authority to perform IC-HMA research.

09005Ta.03 Construction

A Ruller Dperatmns

Record all IC-HMA roller passes including forward and reverse directions. Check, verify and
recalibrate, if necessary, IC egquipment at the beginning of each workday to ensure proper
performance.

B. Equipment Breakdowns

In the event of IC roller breakdowns/IC system malfunctions/GPS problems, the Contactor may
operate with conventional rolling operations, but it is intended that |C data shall be collected and
provided for a minimum 80% of the project surface and intermediate HMA quantity.

C. Data submittal

Fumish to the Engineer an electronic file in ASCI file format with information listed under Article SP-
090057a. 02, B. A= a minimum, the file transfer shall occur mediately following the final compaction
operations on each working day. The Enginesr may request data any time during compaction
operations.

D9005Ta.04 Method of Measurement
Mone. Lump sum item.

9005Ta.05 Basis of Payment
A. Payment for Intelligent Compaction-HMA will be the lump sum contract price.
B. Payment iz full compensation for all work associated with providing IC equipped rollers,
transmission of electronic data files, two copies of IC roller manufacturer software, training, and
preparing and maintaining work space for lowa State University's IC trailer and associated

parking. Partial payments will be made as follows:

1. Upon receipt of a signed contract, 0% of the lump sum bid price.
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2. The remainder 50% will be prorated based on the percent of the project HMA tonnage

compacted using IC-HMA. {e.g.: to receive 100% payment for the item the Contractor will have to
provide IC-HMA for at least 80% of the area of each HMA course_ )

Delays due to GFPS satellite reception of signals to operate the IC equipment or [T roller
breakdowns will not be considered justification for contract modifications or contract extensions.

123



SPO90058
{Hew)

’%‘ lowa Department of Transportation
-—

SPECIAL PROVISIONS
FOR
INTELLIGENT COMPACTION - HMA - ROLLER PASS MAPPING

Kossuth County
STPN-009-4({44)--2J-55

Effective Date
February 16, 2010

THE STAMDARD SPECIFICATIONS, SERIES 2009, ARE AMENDED BY THE FOLLOWING
MODIFICATIONS AND ADDITIONS. THESE ARE SPECIAL PROVISIONS AND THEY PREVAIL OVER
THOSE PUBLISHED IN THE STANDARD SPECIFICATIONS.

In addition to the requirements of Section 2303 of the Standard Specifications, the following shall apply:

090056.01 Description

This specification describes the Contractor's responzibiliies for furnizhing Intelligent Compaction (IC) —
HMA Roller Pass Mapping equipped rollers, the reguired data acquisition and reporting method, the
training program requirement, and the data file types and process for fransmitting data to the Engineer.
IC-HMA Foller Pass Mapping is herein defined as the documentation of roller pass coverage data from all
rollers used in the HMA compaction process. Real Time Kinematic (RTEK) based Global Positions System
(GPS) with base station corrections shall be used for determining the position of the rollers. Results from
the IC roller pass coverage shall be displayed to the roller operator on a color coded computer screen in
real-time during roller cperations and the data saved for fransfer and viewing by the Engineer. Data
collection and reporting shall include roller position, dateftime, speed, pass count, and travel direction.

Quality acceptance for IC-HMA Reller Pass Mapping will be based on cores according to Section 2303 of
the Standard Specifications. The IC results will be used as a guide to supplement core sampling for
research purposes. Secure a maximum of three additional cores per lot collected concurrenthy with
acceptance cores based on viewing roller pass mapping data. The Engineer will determine the location
for the additional cores.

Sulbmit to the Enginesr a work plan for IC-HMA Roller Pass Mapping at least two weeks prior to the
Preconstruction Conference. Describe in the work plan the following:

+ Compaction equipment to be used including:

Vendor

Roller model,

Roller dimensions and weights,

Description of IC-HMA Reller Pass Mapping measurement system,

oooaoQ
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o GPS capabilities,
o Documentation system, and
o Software.

= Roller data collection metheds including sampling rates and intervals and data file types.

= Transfer of data to the Engineer including method, timing, and personnel responsible. Data
transfer shall occur at minimum once per day or as directed by the Engineer.

+ Training plan and schedule for roller operators, Engineer's personnel, and lowa State University's
research personnel; including both classroom and field training.

= Communication protocol for informing the lowa State University research team point of contact
conceming construction progress and schedule to facilitate research field testing and data
collection.

090056.02 Equipment and Materials

A. Rollers

Comply with Article 2001.05 of the Standard Specifications for rollers.

Ensure that IC eguipment can measure roller position, dateftime, speed, pass count, and travel
direction. Provide a computer screen in the roller cab for viewing measured results. Ensure that
results are stored for transfer to the Enginesr for viewing on a laptop computer. Provide the Enginesr
and lowa State University each with a copy of the |C equipment vendor software for viewing resulis.
Ensure that results are displayed as color coded spatial maps based on GPS coordinates.

B. Data Collection, Export, and Onboard Display
Provide and export the following data in a comma, colon, or space delimited ASCI file format:

1) Machine Model, Type, and SenalMachine Mumilber

2) Roller Drum Dimensions (Width and Diameter)

3) Roller and Drum Weights

4) File Hame

3) Date Stamp

G) Time Stamp

T) RTK based GPS position measurements showing Morthing, Easting, and Elevation
8) Roller Travel Direction (e.g., forward or reverse)

9) Roller Speed

10} Pass count

Ensure that the roller's onboard display will fumish color-coded GPS based mapping showing number
of roller passes, on a computer screen in the roller operators cab. Provide displayed results to the
Engineer for review upon reguest.

C. Local GPS Base Station

Provide a real time kinematic global posiioning system (RTK GPS) to acquire northing, easting, and
elevation data used in mapping of IC measurements. Ensure the syatem has the capability to collect
data in an established project coordinate system. Fumish a local GPS base station used for
broadcasting differential correction data to the rollers with a tolerance less than 0.1 ft in the vertical
and horizontal.

D. Training

1. Preconstruction (classroom)

Make available all personnel responsible for roller operations to attend a one-day classroom
training on IC. Classroom training will involve both the Contractor's and Engineer’s personnel and
the lowa State University research team. Training will be provided by the |C equipment
manufacturer and contactor and scheduled in coordination with the Engineer.
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2. Field (prior to and during compaction operations)
Provide two working days of field training by the IC equipment vendor to roller operators and
Engineer's perzonnel.

E. Geotechnical Mobile Lab Parking

Provide the Engineer an all weather access, parking for the lowa State University Geotechnical
Maobile lab trailer (5 feet by 44 feet), and parking for 3 vehicles at the HMA plant site or agreed upon
alternative location. The lab trailer will be fumished and operated by lowa State University which will
be under contract with the Contracting Authority to perform IC-HMA research.

090058.03 Construction

A. Roller Operations

Record all IC-HMA roller passes including forward and reverse directions. Check, verify and
recalibrate, if necessary, IC equipment at the beginning of each workday to ensure proper
performance.

B. Equipment Breakdowns

In the event of IC eguipment breakdowns/IC system malfunctions/GPS problems, the Contactor may
operate with conventional rolling operations, but IC-HMA Roller Pass Mapping data shall be collected
and provided for a minimum B0% of the project surface and intermediate HMA quantity.

C. Data submittal

Furnizh to the Engineer an electronic file in a comma, colon, or space delimited ASCII file format with
informaticn listed under Article SP-090055.02, B. Az a minimum, the file transfer shall occur
immediately following the final compaction operations on each working day. The Engineer may
request data any time during compaction operations.

090058.04 Method of Measurement
MNone. Lump sum item.

090058.05 Basis of Payment
A. Payment for IC-HMA Roller Pazs Mapping will be the lump sum contract price.
B. Payment is full compensation for all work associated with providing IC equipped rollers,
transmission of electronic data files, two copies of |IC equipment manufacturer software, training,

and preparing and maintaining work space for lowa State University's mobile lab and associated
parking.

C. Delays due to GPS satellite reception of signals to operate the IC equipment or IC roller
breakdowns will not be considered justification for contract modifications or contract extensions.
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SPECIAL PROVISIONS
FOR
INTELLIGENT COMPACTION-EMBANKMENT

Sac County
HHSX-020-2(89)--3H-81

Effective Date
April 20, 2010

THE STANDARD SPECIFICATIONS, SERIES 2009, ARE AMEWNDED BY THE FOLLOWING
MODIFICATIONS AND ADDITIONS. THESE ARE SPECIAL PROVISIONS AND THEY PREVAIL OVER
THOSE PUBLISHED IN THE STANDARD SPECIFICATIONS.

090063.01 Description.

This specification describes the Contractor's responsibiliies for furnishing an Intelligent Compaction—
Embankment (IC-E) roller, the required data acquisition and reporting method, the training program
requirement, and the data file types and process for transmitting data to the Engineer. IC-E iz defined as
the gathering of data from a self-propelled roller system involved with the measurement and recording of
roller position, dateftime, speed, pass count, travel direction, and a compaction measurement value (MYV).
Real Time Kinematic (RTK) based Global Positions System (GPS) with base station corrections shall be
uzed for determining the position of the roller. Results from the IC shall be displayed to the roller operator
on a color coded computer screen in real-time during roller operations and the data saved for transfer and
viewing by the Engineer.

IC-E will b2 reguired only for materials subject to moisture control per DS-09003. The |C-E results will be
used as a guide to supplement QA teating for research purposes. Data collection and reporting shall
include roller position, dateftime, speed, pass count, travel direction, and compaction measurement value.

Submit to the Engineer a work plan for IC-E at least two weeks prior to the Preconstruction Conference.
Deszcribe in the work plan the following:

« Compaction equipment to be used including:

Vendor

Roller model,

Reller dimensions and weights,

Description of IC-E measurement system and previous field verification results fo show
that the compaction measurement values are suitable for the project soils, which include
cohesive soils as defined in Article 2102.02 of the Standard Specifications,

GPS capabiliies,

o Documentation system, and

o Software.

o ooao
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= Roller data collection methods including sampling rates and intervals and data file types.

= Transfer of data to the Engineer including method, timing, and personnel responsible. Data
transfer shall occur at minimum once per day or as directed by the Engineer.

«  Training plan and schedule for roller operators, Engineer's personnel, and lowa State University's
research personnel; including both classreom and field training.

+ Communication protocol for informing the lowa State University research team point of contact
conceming construction progress and schedule to facilitate research field testing and data
collection.

090063.02 Equipment and Materials.

A. Rollers.

The IC-E roller shall be a self-propelled roller with a padfoot configuration weighing at least 10,800 kg
with an IC system and as approved by the Enginesr. Ensure that IC eguipment can measure roller
position, dateftime, speed, pass count, travel direction, and a compaction measurement value (MV).
Provide a computer screen in the roller cab for viewing measured results. Ensure that results are
stored for transfer to the Engineer for viewing on a laptop computer. Provide the Enginesr and lowa
State University each with a copy of the IC equipment vendor software for viewing results. Ensure
results are displayed as color-coded spatial maps based on GPS coordinates.

B. Data Collection, Export, and Onboard Display.
Provide and export the following data in a commaa, celon, or space delimited ASCII file format:

1) Machine Model, Type, and SernalMachine Number

2) Roller Drum Dimensions (Width and Diametar)

3) Roller and Drum Weights

4} File MName

5) Date Stamp

g) Time Stamp

7) RTK based GP3 position measurements showing Morthing, Easting, and Elevation
8) Roller Travel Direction (e.g., forward or reverse)

9) Roller Speed

10} Vibration setting, amplitude, and frequency (if vibration used)
11) Pass count

12) Compaction Measurement Value

Ensure that the roller's onboard display will fumnish color-coded GPS based mapping showing number
of roller paszses and the compaction measurement value, on a computer screen in the roller operators
cab. Provide displayed results fo the Enginesr for review upon request.

C. Local GPS Base Station.

Provide a real time kinematic global positioning system (RTK-GPS) to acquire northing, easting, and
elevation data used in mapping of the IC-E measurements. Ensure the system has the capability to
collect data in an established project coordinate system. Fumish a local GPS base station used for
broadeasting differential correction data to the rollers with a tolerance less than 30 mm in the vertical
and horizontal.

D. Traiming.

1. Preconstruction [classroom).

Make available all personnel responsible for roller operations and the IC equipment manufacturer
representative to attend a one-day classroom training on IC. Classroom training will invalve both
the Ceontractor's and Engineer's personnel, and the lowa State University research team. Training
shall be provided by the IC equipment manufacturer and Contractor and scheduled in
coordination with the Engineer.
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2. Field (prior to and during compaction operations).
Enzure the IC roller manufacturer provides onsite technical assistance the first two working days
of IC roller use.

E. Geotechnical Mobile Lab Parking.

Provide the Engineer an all weather access, parking for the lowa State University Geotechnical
Maobile lab trailer (2.5 m by 13.5 m), and parking for three vehicles at the project site or agreed upon
altermative location. The lab trailer will be fumished and operated by lowa State University which will
be under contract with the Contracting Authority to perform IC-E research.

F. Test Strips.

Demonstrate that the |C-E roller and system meets the requirements of this specification by
compacting test strips. Test strips shall be identified within the project imits and included with project
earthwork operations and be a minimum 5 m wide by 75 m long. Test strips shall be compacted with
12 roller passes. Moizsture content tests will be collected within the test strip area at five locations. The
muoisture content test locations will be selected in consultation with the Engineer and research team
members and based on the IC compaction measurement values to represent areas of low o high
compaction measurement values. Three test strip areas will be selected by the Engineer to represent
different materials or conditions. Results from the test strips will be used for research purposes.
Quality acceptance for the earthwork in the test strip areas will be as provided in DS-09003.

G. IC-E Proof Area Mapping.

|C-E proof area mapping iz to be implemented for compacted fill within the project limits where quality
acceptance follows DS5-03003. The IC-E roller shall be used to record the compaction measurement
value at the surface of the compacted layers at vertical intervals 0.6 m or less. The IC-E compaction
measurement value shall be collected for the entire area at the top of the compaction layer at the
specified minimum vertical interval. The surface for IC-E measurements shall be relatively smooth
and uniform and shaped to approximately ling and grade for each mapping area in accordance with
manufacturer guidelines to provide reliable IC-E compaction measurement values. The results will be
uzed to identify additional moisture content tests to be performed by the research team and a means
for caleulating mominal lift thickness for research purposes. The time between completion of
compaction and IC-E proof area mapping should be kept to a minimum. Quality acceptance for the
earthwork in the proof mapping areas will be as provided in DS-09003.

090063.03 Construction.

A. Roller Operations.

Record IC-E roller passes in forward direction only for test strips and 1C-E proof mapping areas.
Check, verify and recalibrate, if necessary, IC equipment to ensure proper performance. Operate the
IC roller according to manufacturer's recommendations to provide reliable and repeatable
measurements. Keep roller speed (and vibration frequency and amplitude settings, if operated in
vibratory mode) constant during test strip and |C-E proof mapping.

B. Equipment Breakdowns.

In the event of IC eguipment breakdowns/IC system malfunctions/GPS problems, the Contactor may
operate without IC-E rolling operations, but it iz intended that IC-E data shall be collected and
provided for a minimum 50% of the required proof areas.

. Data Submittal.

Furnish to the Engineer an electronic file in a comma, colon, or space delimited ASCI file format with
information listed under Article SP-090063.02, B. As a minimum, the file transfer shall occur following
the final compaction operations on each working day. The Engineer may request data any time during
compaction operations.

090063.04 Method of Measurement.
Mone. Lump sum item.
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090063.05 Basis of Payment.

A. Payment for |C-E will be the lump sum contract price.

B. Paymentis full compensation for all work associated with providing IC equipped rollers,
transmission of elecironic data files, two copies of IC equipment manufacturer software, training,
and preparing and maintaining work space for lowa State University's mobile lab and associated
parking. Partial payments will be made as follows:

1. Upon receipt of a signed contract, 50% of the lump sum bid price.
2. The remainder S0% will be prorated based on the percent of the project’s cubic meters of

miaternial subject to moisture control compacted using IC-E. (e.g.: to receive 100% payment for the
item the Contractor will have to provide |C-E for at least 80% of the cubic meters compacted for

the project.)

C. Delays due to GPS satellite reception of signals to operate the IC equipment or [C roller
breakdowns will not be considered justification for contract modifications or contract extensions.
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DAILY HMA PLANT REPORT

Project No.: NHSN-30-1{127)-2R-43 Contractor. Manatt's Inc JIAF WMA: 15.1 Report No.: 1
Contract |0: mmig County: Hamson/Crawfard Size: 1 Lab Voids Target __ 4.0
Mix Design No.: ABD10-3019 Recyche Source: 1 Mix Type: HMA 3M Design Gyrations: ___ 86 ___
Hot Box LD. No.: INTOT05A INFO Dist. Lab Time 7:00 00 11:00 1:00 300 5:00 700
| Cate Sampled: Q7/0%10 | 07/09/10 Results Jair Temp. °F B4 67
Gradation ID: Specs. info Binder Temp. 'F 300 300
1in. (25mm) Sieve . 100 100 100 Temp. °F 300 300
4 in, (19mm) Seve 100 100 100 t Temp. °F 280 285 |
112 in. (12.5mem) Sieve B9-100{96) 94 34 From Station__| To Station | Lane Placement And Date Places: _07/09/10
378 in. (8.5mm) Sieve T7-91(84) B4 3 215400 160+26 LT Density Record Date Tested: 07M12M10
* #4 (4.75mm) _Sieve B0-74(67) [ 1 Course Placed: Intermediate
* Moving Average . Intended Lift Thickness:  4.00
* 28 (2.36mm)_Sieve 48-58(53) 56 57 Tested By: Ed Launderville
= Maoving Average
#18 (1.18mm) Sieve 41 42 Core No.: 1 2 3 4 5 [ 7
* #30 (600um) Sieve 18-2 ) 25 25 Station 212422 | 207+34 | 195435 | 190+40 | 180+35 | 177487 | 169+40
* Moving Average CL Reference 3 3 3 2 3 2 2
50 (300um) Sieve 0 9. W1 Dry 43655 | 41849 | 44723 | 3.977. 2314 | 4174, 32714 |
[#100 (150um) Sieve 52 4. W2 _in H20 24417 | 23124 | 24652 | 2224, 7636 | 23129 | 18056 |
- #200 (T5um) Sieve 1.5-55(3.5 42 EX W3 Wet 43684 | 41904 | 44751 | 3979.2 3 | 4176 2729 |
* Maving Average ‘l’ 1,926.7 | 1,878.0 | 2,009.9 | 1,154.7 | 1,468, 864, 4673
Complance (Y/N ) ¥ Figld Density 2.766 2.228 2.225 2.267 2,200 2239 2.230
intended Added. % Binder | 4.40 % Binder from RAP % Densty 96.500 | 94.970 | 94.842 | 96633 | 93.777 | 95.439 | 95055 |
Actual Added, % Binder 4.45 -20.68% % Voids. 7.2 8.8 29 7.2 9.9 23 87
Intended Total. % Binder 5.50 . Actual % RAP ickness (in) 4.87 4.74 5.05 4.48 4 4.57 3.7
Actual Total, % Binder 5.20-5.80 561 20.63% Gmb (LotAvg): 2,346 Avg. Field Densty. 2,236
G 2.349 2.342 Gmm [LotAvg) 2442 Avg. % Density: _95.329
Gmim: 2.443 2.441 Pa(lotavg): _ 4.0 Avg. % Field Voids: __ B4
Pa: 3.8 4.1 Target % RAP: 20,0 Specified % Density: ___ 94
Maoving Average 3.5-50
Time B:40 AM This QL= 2236 - (D94 ® 2346 ) = 1.28
Station 202400 Column 0.024
Side . WEBSHLD Is For
Sample Tons 214.00 Dist. Lab Low Outlier: High Outlier: MewQl=
Sublol Tons 500.00 16.89 Test
Tons to Date 516.89 Results Film Thickness (T 10.0 A 157 D.O.T. Results um::—__l
Fines | Baumen Ratio 0.6-1.4 0.81 8.0-15.0 14.1-16.1
. Remarks: using PG 58-28
Gstc 2627 G __1.0284  Effective % Binder (Pbe): 517 intermediate test strip of 516.89 tons to be as base mix
Tons of Mix for Pay: Tons of Binder for Pay, __28.98
| This material meets all contract specifications
Mix Change
Cenified Tech: Jeff Jenkins NWO2E _ Cent No.
Certified Tech: Rick Loschen Clg13 _ Cert No.
Cutibution ___ CentalMaterisis ___ Dist Maserials ___ Pro Engreer ___ Contacter ___ Plant
12 ) 5 69-R%
BOC241 - 1008 ver. 35 DAILY HMA PLANT REPORT
Preject No.. NHSN-30-1{127)-2R-43 Manatt's Inc Report No.: 2
Contract ID: 455'51-15‘? County: Hamson/Crawiord Lab Vieids Target 4.0
Mix Design No.: ABD10-3019R1 Recyce Source: ABLO-051 Design Gyrations: ___B6___
Het Box LD, No. INTO7134 | INT07138 | INTO713C | INTO713D | Dist Lab || Time 3:00 5:00 7.00
Date 071310 | 07/13/10 | 07/13/10 | 0713710 | Results_fjar Temp. °F 89 87
Gradation ID: Specs Binder Temgp. *F 300 300
1in. (25mm) Sieve 100 100 Temp. *F 300 300
24 in. (19mm) Sieve 100 100 Temp. °F 290 | 285
12in {12.5mm) Sieve 89-100(96; 93 From Station Date Placed: D730 _
38 in. (3.5mm) Sieve 77-91(84) a1 BT Date Tested: 07/14/10
54 (4.75mm) _Sieve BO-T4(67) | 67 Course Placed: Intermediate
* Maving Average Intended Lift Thickness: 2,00
% Sieve 48-58(53) 54 Tested By: Ed Launderville
* Moving Average
216 (1.18mm) Sieve 39 Core No. 1 2 3 4 5 I
* #30 (500um) Sleve | 18-26(22) 21 Station 16+17 J6+80 43+81 Ta+ad TEHES | 104+20 | 143488
* Moving Average CL Reference 4.2 6.5 2.1 549" 10.5' 9.6 10.1'
#50 (100urn) Sieve 9.5 W1 Dry 22473 | 22723 | 16021 | 2.235. 843.0 | 26664 | 23008
#100 (150um) Sieve: 5 W2 inH20 | 1,294.9 3053 | 9153 | 1.277. ,113.0 | 1,523 304.4
* #200 (75um) Sieve 155535 38 W3 Wt 22484 | 22729 | 16031 | 22355 | 1,943.6 | 26669 | 2,301.5
* Maving Average Dference 9535 | 9676 | 6878 | 9586 | 8306 | 1,143.7 | 9971
Compliance (YN | Y Field Density 3357 | 2.348 | 2420 | 2332 | 2339 | 2331 | 2307
Intended Added, % Binder 4.40 * Binder from RAP % Density 100,213 | 99.830 | 99.022 | 99.150 | 99.447 | 99.107 | 98.087
Actual Added, % Binder 463 19.16% % Voids 3 4.0 48 4.7 4.4 47 57
Intended Total. % Binder 5.50 Actual % RAP i ) 222 238 177 235 213 288 2,47
Actual Total, % Binder 520-580 | 573 19.55% Gmb (Lot Avg): 2,352 Avg. Field Density, 2,335
Gmb: 2352 2.350 2,354 2,350 2,349 Gmm (Lot Avg) 2447 Avg. % Dersity. 99,265
G 2445 | 2444 | 244 | 2454 2.443 Palletévg) _ 3.8 Avg. % Field Voids: __ 4.6
Pa: 3B 38 38 42 38 Torgel WRAP, __ 18.0 Specifed % Density: ___ 95
Maving Average 3.55.0 3.9 39 39 .
Time B:45AM | 10:15AM | 1220 PM | 2:50 PM This QL= 2335 - {085 % 2352 ) = 5.29
Station 20+00 40400 EE+00 109+00 | Column 0.016
Side EBL EBL EBL EBL Is For
Sample Tons 326.00 B825.00 | 147200 {27327.00 | Dist Lab Low Outlier: High Outiier: New QL=
Sublot Tons 50000 | B33.33 | B33.33 | 120008 | Test -
Tons to Date 336675 | Results Film Thickness (FT): _ 10.7 wma 156 DOT Resubsusea[ ]
Fines | Baumen Ralio 06-1.4 074 Taoas0 141161
: . Remarks: 33.76 tons placed at sta, 310+00 LT side 12 ft. fillet at Melson Park Rd. was
Gsb: 2627 Gb: __1.0360 Effective % Binder (Pbe): 5.15 added to the days Run on mainline.
Tons of Mix for Pay: _3366.75 Tons of Binder for Pay: __192.63

Mix Change Infeemation: 35 _binder in rap over 20% took 1% of rap out and added |%u;f man sarn

Davbuton. ____ Central Materas Dist. Matariais. Proj Engnesr  ____ Contracier Pan

This material meets all contract speifications

Certified Tech: Jeff Jenkins NWOBE _ Cert No.
Certified Tech: Rick Loschen Cig13 Cert. No.
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NHSN-30-1(127)-2R-43

DAILY HMA PLANT REPORT
. Manatt's Inc

43-0301-127 HansonCranlord——— Raport No
Mix Design Wo. ABD10-3019R1 i 4 %FL Lab Voids Target _42c
[ Hot Box | D No INTO7T13A | INTOTI38 71 T Déskp Oywtione ]
o Bt G‘a‘f1-.I3-1D INTOT13 r:rf.- .ac ..-:.-07-313 Dist Lab Time 7:00 300 500 7o
daion I:,; s (LI 071310 | 071310 | Results fair Temp °F 82 B9 BT
— 100 00 3"“:9:"‘: ‘F ggg 300 | 300 300 300 300
Smm) Sieve 100 100 T 300 320 300 300 | 300 =0
m) Sieve 89-100(95) a3 = |
M8 in {8.5mm) Sieve 779184 | 81 Erom Staton_| Yo Station | Lane B And Date Praced. 07/13/10
 #4 (4 75mm) Swve B0-74(67) &7 Density Record Date Tested
* Moving Average Course Placed. Intermediate
* 85 (2 38mm) Sieve AB-5R(53) 54 Intended Lift Thickness: 2.0
* Moving Average Tested By. Ed Launderville
£18 {1.16mm) Sieve 38 Core No 1 2 3 I
* #30 (B00um) S X Y 1 1 2 3 4 5 . -
‘Muu:nz ::Beragc £ Station 106+74 | 107+86 | 109+54 | 2
— CL Reference g 1 1
#50 [300um) Sieve 95
#100 {150um) Sieve 5 : 'I' D-::c o f Egg : ?ﬁ" 2.406.2
* 8200 (75um) Sieve 1555035 o 4895 | 14060 | 13564
“ Moving Average 38 ;fj viet 26043 [ 2467.0 | 2407.0
o (TRLY - .Ier;Le : -;:;3453 1QD;2|5I3 1,050.6
[ Intended Added, % Binder | 4.40 P £ Dty ! 2.250
Sal Anded. % Binges 463 BIT; ;:ﬁ;; o 9522?? 98852 | 67364
niended Total, % Binder 5 50 LT RA e E ?2 50 4
ACIM Totwl. % Bjnder 520580 | 573 19.55% e TR AG) ztai; 288
Gt 2352 | 2350 | 2384 | 2380 Loty T
il 2445 | 2444 | 2448 | 2454 i3
s 38 3B 18 42 Y
Moving Average 3550 39 38 38 2 85
Tim
SB:,, 10:15 AM 12‘20 PM| 2:50 PM This al = 055 3 4560 2
— 40400 | 68+00 | 109+00 | Column
e | EBL EBL EBL Is Far
Sxiiola Toos 32600 | 82500 | 147200 |2327.00 | DistLab|  LowOuser i
50000 | 83333 | 83333 | 1.20009 | Test | o s W 1
[Fines 1 Biumenfiate | 0614 |_074 ll esiR: il gyt WA _ 158 0OT Resussusea[ ]
14 1161
Gst 2827 Gb: 1.02¢ R _
Tons of Mx for Pay. 3365 7
%_binder in rap over 20% took 1°
= | ch Jeff Jenkins NWOEB
. . o Rick Loschen Bz
" o
BOGZAY « 008 var. 35 DAILY HMA PLANT REPORT
Project No.. NHSN-30-1(127)-2R-43 Contractor: Manatt's Inc IMFVMA: 151 Repor No.: 3
Contract ID: ml-ﬁg County: Ha Swe: 102 Lab Voids Target: ___ 4.0
Mix Design No.: ABD10-3019R1 Recycle Source: ABGO-0S1 MixType: __ FINGA 3M Design Gyrations: __ 86
Hiat Box 1D No.- INTO714A | INTO714B_| INTO714C | INTOT14D | _Dist Lab Time 7.00 200 11:00 100 300 500 7:00
Date Sampied: 07/14110_| 0771410 _| 07/14/10_| 07/1410 | Results | Temp. °F B1 Ba__
Gradation ID: bowh Temp. °F 300
1in. (26mem) Sieve 100 100 Te F 300
4 in. (19mm) Sieve 100 100 Ti °F 295
12 in. (12, Sieve B89-100{96] 95 From Staon | To Station Date Placed: _07/14/10
8 in. (8.5mm) Sieve T7-91(84) B84 3475 105400 Date Tested: 07/15M10
" #4 (4.75mm) _Sieve BO-T4{6T) [ Course Placed: Intermediate
* Maving Average | - Intended Lift 20
“¥8 (2 36mm)_Sieve aB58(53) | 53 Tested By Ed Laundenville
* Moving Average
#18 [1.18mm) Sieve EE] Core No.. 1 5 7
* #30 (EO0um) Sieve 18-26(22) 23 Station 14+25 T7+79 | 101471
*Maving Average cL 8.7 6.9 55
[#50 (300um) Sieve 9 W1 _Dry 29253 | 2 | 2.272.8 | 2.414.8
[#100 (150um) Sieve Al W2 inH20 672.3 | 1 1,294, 380.2
- #200 (75um) Sieve 1555(3.5) 4.0 W3 et 9262 | 2 8 | 2,2736 | 24156
* Moving Average 253.9 979.4 0354
Compliance { YN ) ¥y Fiedd Density | 2,333 2321 2332
Intendied Added, % Binder 4.40 % Binder from RAP % Density 99.446 | 97.826 98.934 | 99.403
“Actual Added, % Binder 454 19.34% % Voids 47 ¥ 5.1 a7
Intended Total. % Binder 5.50 Actual % RAP 55 (in) 3.08 2.48 2.60
‘Actual Total, % Binder 520-580 | 552 19.40% Gmb (LotAvg ) 2.346 2.324
Gt 2341 7,348 2.349 7,346 Z.342 Gmm (LotAvg): 2447 Avg. % Density: _99.080
Gmm: 2.444 2.452 2.444 2.448 2.444 Pa (Lot Avg.): 4.1 Avg. % Field Voids: 5.0
Pa: 42 42 39 42 42 Target % RAP. __ 19.0 Specified % Density: ___ 95,
Moving Average 3.5-5.0 4.0 4.1 4.1 4.1
Time TA5AM | G.15AM | 1130 AM | 1250 PM | This aL= 2324 - {085 x 2346 ) = 6.81
Station 14+00 34+00 78+00 100+00 | Column 0.014
Side WBL WBL WEBL WEL Is For
Sample Tons 253.00 | 758.00 | 1,588.00 | 2,050.00 | Dist Lab Low Outlier: High Outiler: New QL=
Sublot Tens 500.00 566.67 566.67 579.31 Test
Tons to Date 557540 | Results Fiim Thickness (FT ). __ 10.3 A 157 DOT Resuts Used ||
Fines/ Bilumen Ratio 0614 0.79_ 50150 [TRETT]
. . Remarks: paved shoulders will be added as waste
Gst: 2627 Gb: _ 1.0284  Effective % Binder (Fbe): 508 67.47 tons used for paved shoulders (waste)
Tons of Mix for Pay. 221265 Tons of Binder for Pay. __124.58
This is to certify the material described herein meets the icable
Mix Change

Certified Tech: Jeff Jenkin% NWOBE _ Cent. No.

n Cig13 Cent. No,
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’ . DAILY HMA PLANT REPORT
i No: NHSN-30-1(127}-2R- c
oo Bt ?D’ |7 27)-2R-43 . \,mcrac'.:r :.:anan's Inc JMF VA 15.1 Report N 3
i G112 — ounty. HarmsonGrawiord 2 Target ~ [ I
sign No. ABD10-3019R1 Recycie Source: ABCO-051 Mhix :\:;z ” AMA 3M IET‘D bt 5
Hot o . :
;:,:;a,:.l:u [ -r:\‘u.--a.n INTOT148 | INTOT14C | INTOT14D | Dist Lab Time 700 [ w00 | T sk =
Gradation D 5 | 07/14/10 | 07/14/10 | 07/1410 | 0714710 | Results A Tomp 7 81 | 85 ‘;;c ‘9310 — . —
T ;.:«(:; — Binder Temp *F 300 300 300 300
s o 5 M‘t?ﬂlt 'F. 300 300 300 300
172 in._{12.8mm) Sieve 89-100{96) 85 T Flacoment And e lialoa
ontom Se R = From Station | To Station | Lane [ nt And Date Placed: _07/14M10
e S e = 3+75 106+00 LT Density Record Date Tested: 07/15/10
: e Course Placed: Intermediat
- a3 ! : -
— — -~ infended Lift Thickness: 2.0
i Tested By: Ed Laundarville
:!'5 |I.'Em-n', Sweve 38 7
30 -_anc:.‘;nv:‘ Sive 18-26(22) 23 Stat »ufm = 103‘. 84 Od? : : l : : .
Trir— i +] 104461 105446
T - CL Reference 42 BE 15
o e : W1 Ony 24756 401 2,084
[+ 2200 (75um) Sieve 1555(35)] 4.0 ﬁi . 2:; 2 AR
* Moving Average ; A% e
ST : Difterenca 10615 | 1.0271 | 9206
— e Fiald Density 2332 2.33
ﬁ c:e: -k«:h:: Binder 440 % Binder from RAP % Dens: 99.403 > S
ctual Added. % Binder 4 54 19.34% % V‘:-d x 47 S0 57
. T % 3 4.4
::.,:Tq:anl 2 _B der . 5.50 Actual % RAP [Thickness {in.} 2 E:g 257 ?j l
.z % Binder 520580 | 563 19.40% By ! [ ]
o iy g
e 2.341 2348 | 2349 2346 Gmm (Lot Avg ) 2.447 o
o 2:;4 2.457 2 444 2.448 Pa (Lot Avg ) 7, S A Mr‘q o =
= ] 1 = vg. % Fleld Voi
— 2 39 42 Target % RAP. 18.0 iy
g Aveags | 3560 | 40 a1 4 ] . Spocled busty. 85
Tirre
S‘.I 745AM | ST5AM [ 1130 AM | 1250 PM | This ai= 5
s :elnn 14400 34+00 78+00 100400 | Column o2 : 228 ) -
s;nm i WBL :’JBL WBL WBL Is Far
o 'cr_‘! 263 00 758.00 1,588.00 | 2,050.00 | Dist Lab Lo Outlier High Ot
e I 50000 | 56667 | 56667 | 65278 Test e i reatr 18
Tans to Dale |
. — - i J| [ [ Resuits Film Trickness (FT).  10.3 vaA 167 D.OT Results Usad | |
80150 141981
Gab 2627 Gb 1.0284 Effective % Bander (Pba) 5.08 Femans patad shoulders wil be added s waste

Mex Change Information

Tons of Mex for Pay. 2286 .12

Tons of Binder for Pay.  128.71

Contal Matarats

1M

NWDBE _ Cet No
Ci813___ ce o

& 4-2%

200261 - 1008 ver. 1.5 DAILY HMA PLANT REPORT o1
Proj : NH - Manatt's Inc IMFVMA: 15, No.: 4
S — R o — Soe B wab Vs Target A0
Mix Design No.. ABD10-3018R1 Source: ABCO-051 MixType: ___ HIMA 3M Design Gyrations: __ 86
Hat Baw 1.0, No.: surd715a | surd7150 | surd718c | sur71sd | Oist Lab | Time 7:00 2:00 11:00 Ti00
Date Sampled: 071510 | 071510 _| 07510 | 0711510 | Results i °F [:] 73 78
Gradation |0 Specs . ﬁTgﬂ. “F 300 300 300
1in. (25mm)_Sieve 100 100 __) Temp. *F 300 300 300
34 in. (15mm)_Sieve 100 100 Temp. *F 290 290 285
112 in. {12.5mm) Sieve 89-100(96) 85 From Station | TeStasien |  Lane Placement And Date Placed: _07/15/10
378 in, (3.5mm)_Sieve T7-81(B4) 83 106+00 161+89 WEL Density Record Date Testear 07/16/10
" #4 (4.75mm) _Sieve B0-T4(6T) 67 185+00 161459 EBL Course Placed: Intermediate
* Maving Average (] 185478 184+00 WEL Intended Lit Thickness:  2.00
* 8 (2.36mm) _Sieve 48-58(53) | 55 165478 236+26 EBL Tested By: Ross Wood
* Moving Average 55
#16 (1.18mm) Sieve 38 Core No. 1 2 3
- #30 (600um) Sieve [18-26(22) |23 Station 111+40 | 149+22 | 158428
* Maving Average 23 CL 17RT | 18RT | 46RT E
150 Sieve 9.4 W1 Oy 8416 | 1,9149 | 22517 B52.5
#100 (150um) Sieve 4. W2 _inH20 050.9 | 1.091.7 286.4 | 1.3253 E 054.1
* #200 Sieve 1.5-5.5(3.5] 3.8 W3 Wet 8428 | 19163 | 22528 | 23184 3312 | 18538
* Maving Average 3.9 Diffarence 791.9 B24.6 956.4 953.1 ,000. T99.7
Compance [ YN ) ¥ Field Density 2326 2322 2.354 2333 2.330 2.316
Intended Added, % Binder 4.40 % Binder from RAP % 00,147 | 98.977 | 100.341 | 99446 | 99318 | 98.721
Actual Acded, % Binder 4.51 19.29% 5 Voids 4.9 5.1 3.8 4.7 4.8 5.4
Intended Total, % Binder 5.50 Actual % RAP [[Thickness {in.) 203 2.05 235 248 247 2.08
Actual Total, % Binder 5.20-580 | 559 19.18% Gmb (LotAvg) _ 2.346 Avg, Field Density: 2,326
e 2354 2.344 2348 2330 0.3 Gmm (LotAvg): _ 2.847 Avg. % Density: 99,141
Gmm: 2,446 2447 2448 2.446 . Pa (Lot Avg.): 4.1 Ao, % Fieid Volds: 4.9
Pa: 3.8 4.2 41 44 o Target wRAP, __ 19.0 Specified % Density. __ 95
Maving Average 3.5-5.0 4.0 4.0 4.0 41
Time B.O0AM | 9.45AM | 130PM | 400PM | This al= 2326 - { 085 x 2346 ) = 572
Station 204+00 | Column 0.017
Side whi ebl ebl Is For
Sample Tons 236.00 B825.00 | 1,639.00 { 2.431.00 | Dist. Lab Low Outier; High Outlier: New QL =
Sublot Tens 500.00 2.600.21 Test
Tons o Date 867961 | Results Film Thickness (FT). _ 10.5 w167 Dol ResutsUses |
- Fines / Bitumen Ratio 0.6-1.4 0.75 8.0-15.0 14.1-18.1
Remarks: This is to certify the matterial described herein meets the applicable
Gt __ 2,627 Go: __1.0360 _ Etfective % Binder (Pbe): __5.10 specifications-
Tons of Mix for Pay: _3100.21 Tons of Binder for Pay. __173.04
) . paved shoulders=153.69 _to date=221.16
Mix Change h
Certified Tech: Jeff Jenkins NWOSE  Cen. Mo
Centified Tech: Rick Loschen Clg13 Cert. No.
Cistiwgior ____ ConvaiMmterals __ Dist Mawdad ____ Proj Engnese __ Convacier ___ Plant
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DAILY HMA PLANT REPORT

o NHSN-:E)-' 127)-2R-43 Contractor  Manatt's Inc SN VMA 151

0 F3-0301-127 - County, HarmsonGrawiord Sizw I3 Lab v::ﬁ;-:;
ABDI0-301GRT ey ABCO.D5T — AWA B
o ABD10-3018R1 Recycle Source: ABCO-057 Mix Type H am Dasign Gyvations:
Hat Box LD No 507158 “Dist Lab ]| Tiene 700 000 = I
| o 2 i i L e 700 00 11.00 100 .00 500
g.uu ‘:M‘l;d 07/15/10 / __Results i Temp °F |85 73 7B 81 79 77
s ;.::M s ! s‘uD,Es - 300 300 300 300 300 300
— .- - . 3
L e e e 300 } 300 300 300 300 | 300
1 e_r_.n,?.liso‘olg_ﬁ :E From Staton | ToStaon | _Lane |  Placement And Date Placed _07/15/10
. a7 ~ = \ = g E . i :
LICK 5: mh_Sieve 60-T4(B7 87 o Course Placed Dlifu ::::la‘e
* Moving Average ded . :
[ #8 (2 36mm) sweve 48-58(53) 55 Ir:-n‘hnL--" e 20 5
* Moving Averags i
#16 (1 18mm) Sieve 39 Care N 1
* #30 (800um)_Sieve 18-26(22) 73 :‘.:al.c,r:ore : : - 1| : s = :
* Moving Average CL Reference A B C
3; W1 Oy 18624 | 15657 | 18567 |
3 W2 inH30 1,058.7 1,123,
1555038 38 : T
* Maoving Average |
Comphance { YN ) ¥
I'\tl‘"“l'_‘_l‘l_»_&_rl:’e;l * 4 11_{] % Hingar from RAP
451 15.29% | _
550 _ ’ I
5.20-5 80 5.59 Avg. Fiald Densi
. 354 2335 Avg % C
);;5 z::s Avg % Field Vioids:
e o= o Specified % Density. 85
8:00 AM 4:00 PM This QL= { 085 x 2346 ) =
118400 204400 | Column
whl abl Is For
235.00 ] 2431.00 | Dist Lab Low Cutier NewQ | = 1.77
500.00 2.770.80 Test | o

kins NWOEE
s — W SN LORCTN cigi3
JHO4 ///6, [Gc/ 2% '
0041 - 3008 ver. 35 DAILY HMA PLANT REPORT s
Project No.:. NHSN-30-1{127)-2R-43 Centractor: Manatt's Inc JMFma: 154 Mo.:
Contract 0 1’56%1—12‘; County: Hamson/Crawlord Size: 112 mu::.“?".m a0
Mix Design No.: ABDT0-3019R1 Recycle Source: ABCO-OBT Mix Type: ____ HIIA 3M Design Gyrations: ___ B8
Hot Box LD. No.- INTOT18A | INTOT16B | INTOT16C | INTO7160 | Dist Lab Time: 7.00 9:00 1:00 100 300 500 7:00
| Date Sampled: 07/16/10 | 07/16/10_| 07/16/10 | 07/16/10 | Results [{ai Temp °F 65 72 80 85 87 —
Gradation I Specs. CFOT16A Temp. °F 300 300 300 300 287
1in. (25mm) Sieve 100 100 ix Temp. °F 300 300 300 300 282
304 in. (18mm) Sieve 100 100 ﬁ* 280 290 285 280 215
112 (12.5mm) Sleve 85-100(96) 93 From Station | To Station Lane Placement And Date Placed: _07/16M0
[3/8 in. (9.5mmm) Sieve T7-91(84) 85 184+00 236+26 WBL Density Record Date Teste: 0772010
" #4 (4.75mm) Sieve 60-74(67) 68 235+59 201+22 WEL Course Placed: Infermediate
= Maving Average 67 206+84 342+00 WEL Intended Lift Thickness: 2.0
- 83 (2. 36mm) _Sieve | 48-58(53) | 55 Tested By. Ed Launderville
* Maving Average 54
#16 (1.1Bmm) Sieve 41 Core No. 1 2 3 4 5 [ 7
* #20 (500um) Sieve 18-2 24 Station 198+15 | 210+33 | 219479 | 260407 | 273+57 | 316+85 | 328+60
* Mowving Average 23 CL 14LT | 100LT | 27LT | 62LT [ 101LT | 79LT
550 (300um) Sieve 10
#100 (150um) Sieve 5.
" 8200 Sieve 1.5-5.5(3.5] 4.0
* Maving Average EX
Compliance ( Y/ ) Y
Intended Added, % Binder 4.40 % Bindet from RAP
Actual Added, % Binder 4.51 w—da%
Intended Total. % Binder 5.50 Actual % RAP
Actual Total, % Binder 5.20-5.80 5.60 19.43% _
Grmibe 2,333 2338 2337 2317
Gmm: 2,442 2.447 2.450 2.433
Pa: 4.5 4.4 46 4.8
Maving Average 3.5-5.0 4.2 4.3 4.5 4.6
Time B:40 AM | 10:15 AM | 12:05 PM | 2:05 PM This aL= 2329 - (085 x 2332 ) = 6.31
Station 200+00 | 233+00 | 256+00 | 290400 | Column 0.018
Side WBL WEL WEL WEL Is For
Sample Tons 354.00 85800 | 144000 1210500 | Dist Lab Low Outlier: High Outlier: New QL=
Sublot Tons 500.00 833.33 833,33 246,11 Test
Tons to Date 1160238 | Results Film Thickness { FT): _ 10,3 w162 DOT ResutsUsea[ ]
- Fines / Bitumen Ratio 0.6-1.4 077 80150 14.1-16.1
. . Remarks: This is to certify material described herein meets the applicable specification:
Gsb: __ 2627 Go: __1.0860  Effective % Binder (Pbel 5.18
Tons of Mix for Pay: _3012.77 Tons of Binder tor Pay: __168.77
Mix Change
Certified Tech: Jeff Jenking NWOBE  Cert No.
Certified Tech: Rick Loschen Cl1813 Cert. No.
Cistrbwionr ____ CentoiMaterials Ot Materisls ____ Proj Engneer ___ Corwacir __ Plamt
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DAILY HMA PLANT REPORT

0241 - 1008 ver. 35
Project No.. NHSN-30-1(127)-2R-43 Contracter: Manatts Inc JMFVMA: 151 Report No: 5
Confract ID: 1-127 County: Hamisol Size: 1 Lab Vioids Target: __ 4.0
Mo Design No.; ABDT0-3019RT Recycle Source: Al i Mx Type: ___ AMA Design Gyrations: ___ 86
Hat Bax 1.0, No: INTO716A | INTOT168 | INTOT16C | INTO716D | Dist Lab Time 7:00 900 11:00 1:00 300 5:00 700
Dale Sampled: 07/16/10 | 07/16M10 | 07/16/10 | 07TM6/0 | Results Jair Temp. °F 65 72 80 85
Gradation ID: Spocs CFOT18A {Binder Temp. °F 300 300 300 300
1in. (26mm) Sieve 100 100 ix Temp. *F 300 300 300 300
34 in. (18mm) Sleve 100 100 Enm%. F
1i2in. {12.5mm) Sieve 89-100(96) 93 From Staticn | To Station | Lane Placement And Date Placed: 07/16/10
WBin (9.5mm) Sieve T7-91(84) 85 Density Record Data Tested:
* 84 (4.75mm) Sieve B0-74(67) 68 Course Placed: Infermediate
* Moving Average Intended Lift Thickness: 2.0
° #5 (2.36mm) _Sieve 45-58;53) 55 Tested By
* Maving Average
[#16 (1.18mm) Sieve 41 Core No. 1 2 3 4 5 3 7
* #30 (500um) Sieve 18-26(22) 24 Station 320+00 | 310+00 | 280+00
" Maving Average CLReference | 11.0LT | 50LT | 90LT
|#50 (300um) Sieve 10 W1 Dry 2158.2 | 16134 | 15337
|#100 (150um) Sieve 5.1 W2 inH20 ,250.0 | 923.0 871.3
* #200 (75um) Sleve 15-55(35) 40 W3 Wet 21598 | 16142 | 15346
* Moving Average Difference 909.8 6912 663.3
Compiance ( YiN ) Field Density 2373 | 2334 | 2312
Intended Added, % Binder 4.40 % Binder from RAP % Density 101.758 | 100.086 | 99.142
Actual Added, % Binder 451 19.45% % Voids 29 4.5 54
Intended Total, % Binder 5.50 Achual % RAP ickness (in.) 220 1.75 1.75
Actual Total, % Binder 5.20-5.80 | 580 19.43% Gmb (LotAvg): 2,332 Avg. Fieid Density:
Gmb: 2333 2.339 2.337 2317 Gmm (Lot Avg): 2443 Avg. % Density:
Gmm: 2442 2447 2.450 2433 Pa (Lol Avg.) 4.6 Avg, % Field Vioids:
Pa: 4.5 4.4 46 4.8 Target % RAP: 19.0 Specifiesd % Density: 95
Moving Average 3.5-5.0 4.2 4.3 4.5
Time B8:40 AM | 10:15 AM | 12:05 PM | 2:05 PM This alL= -~ ( 085 b 23312 ) =
Station 200400 | 233+00 | 256+00 | 290+00 | Column
Side WEL WBL WBL WEL Is For
Sample Tons 354.00 | 868.00 |1,440.00 |2,105.00 | Dist Lab Low Oullier: High Outlier: NewQl= -1.73
Sublot Tons 500.00 | 83333 | 83333 | 846.11 Test
Tons to Date Resulls Film Thickness (T}~ 10.3 Wi 16.2 n.o.rmu:le'
Fines [ Bitumen Ratio 0614 077 B0-150 141161
Remarks: This is to certify material described herein meets the applicable ification:
Gsb: 2627 Gbe  1.0360  Effective % Binder (Poe) _ 5.18
Tons of Mix for Pay. 301277 Tons of Binder for Pay: _ 168.77
Mix Change
Cestified Tech: Jeff Jenking NWOBS _ Cent No.
Certified Tech: Rick Loschen Cls13 Cent. No.
Disbnfior ___ CeoralMaterials ___ Dist Maledals ___ Proj Engiesr __ Contraclor ___ Plant
00241 - 1008 ver 35 DAILY HMA PLANT REPORT
Project No.: NHSN-030-1(127)-2R-43 Contractor: Manatt's Inc JMF VA 14.1 Repon No.: 1
I0: 43-0301-127 County: Harmson Siza: 1z Lab Voids Targat: 40
Mix Design Mo ABDI0-3020 Recycle Sourca: il Mixx Typea: HMA 3M Design Gyrations: _B
SURDT204 Dist. Lab_|| Time: 7:00 5:00 11:00 100 300 500 7:00
07/20/10_| 07720110 69 73 RAIN
07208 300 300 CUT..
100 100 300 300
100 100 285 280
89-100(96) a3 To Station | Lane Blacement And Date Placed: _07/20M10
78-92(B5) 83 230448 268+T0 EBL Denslty Record Date Testest: 07/21110
617! &9 Course Placed: Surface
Intended Lift Thickness:  2.00
45-55(50) 53 Tested By: Ed launderville
37 Coem No.: 1 2 3 4 5 [ H
16-24(20) 23 Station 242486 | 244+40 | 265+09 | 253+21 | 256+88 | 261+20 | 263+84
CL Reference 43RT | 10BRT | 97RT | 101RT | 24RT | B7RT 9.9 RT
[#50 (300um) Sieve K] W1 Dry 18858 | 1,536.8 | 1,930.7 | 2,3696 | 1,7866 | 15865 | 23689
#100 (150um) Sieve 64 W2 _inH20 1,070.7 | 8763 [ 10994 [ 13539 | 1.018.0 | 11221 | 1,348.3
* #200 (75um) Sieve 17-57(3.7)] 50 W3 Wet 18868 | 15376 | 19311 | 23705 | 1,787.7 | 1,987.2 | 23686
* Maving Average Difterence 816.1 658.3 8317 | 1.016. 769.7 | 8651 | 10213
Compilance ( YiN ) Y Fiekd Density 2.311 2.334 2321 2331 2.321 2.286 2.319
Intended Added, % Binder 4.30 % Binder from RAP % Density 97.758 | 98.731 | 98.181 | 98604 | 98.181 | 97.124 | 98.096
Actual Acded. % Binder 4.38 21.00% % Voids 57 4.7 5.3 4.9 5.3 63 53
Intended Total, % Binder 5.40 Actual % RAP [Thickress i) 2.10 1.68 210 253 1.95 2.25 2,62
Actual Total, % Binder 5.10-5.70 5.54 20.71% Gmb (Lot Avg): _ 2.364 Avg. Flald Denslity: 2,318 .
Gmb: 2.366 2,362 2.374 Gmm (Lot Avg): __2.450 Avg. % Dansity. _ 98,096
G 2.446 2.454 2.457 Pa (Lot Avg): 35 Avg. % Field Volds: 5.3
Pa 3.3 3.7 3.3 Target Y RAP: 19.0 Specified % Danaity: 95
Maving Average 3.5-50
Time: B:35 AM [ 10:00 AM This aL= 2319 (085 * 2364 ) = 5.63
Station 253+00 | 268400 Column 0.013
Side EBL EBL Is For
Sample Tans 274.00 | 590.00 Dist. Lab Lew Outlier: High Outier: New Gl =
Sublot Tons 500.00 | 121.24 Test
Tons to Dale 12,313 62 Resulis Film Thickness (FT): 9.0 vMa 14.8 D.0.T, Results um:lZI
Fines { Bitumen Ratio .60-1.40 1.01 8.0-15.0 13,1151
Remarks: This is to certify material described herein meets the applicable
Gsb: __ 2,621 Gb: _1.0360  Effective % Binder (Pbe): __4.95 specifications
Tons of Mix for Pay: __ 621,24 Tons of Binder for Pay: 34 44 SURFACE TEST STRIP layed in intermediate payed as surface
Core #3 was replaced by core#8......
Mix Change "
Certifed Tech: Jeff Jenkins NWOBE  Cent. No.
Certified Tech: Rick Loschen CIB13 ___ Cen Mo
Distritntion: Cantral Matesals D0t Materias  _____ Proj Engresr  __ Contiscler  _ Plam
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BOO24Y - 1008 ver, 35 DAILY HMA PLANT REPORT
Project No. NHSN- 30—1;12?]--2!2-43 Contractsr Manatt's Inc JMF VA 15.1 R Mo
Contract ID County: Harnso [] Size iz Lab Vol::,:'"amel Z.Eﬁ
Mix Design No xm—gr—— Recycle Source 0-051 MxType — FHRA 3M Design Gyrations: BB
Hot Box 1LD. No INTO7214 | INTO7218 | INTO721C | INTO721D | Dist Lap Time 7.00 9,00 11:00 1:00 3.00 5.00 7.00
Date Samplea 07721110 [ 07/21/10 | 07721710 _| 07/21/10 | Results [ Tamn 7 70 58 75 77 81
Gradation ID Specs Binder Temp °F 300 298 300 299 300
1in. (25mm) Sieve 100 100 Temp. *F 300 300 297 301
34 in_{15mm) Sieve 100 100 Temp. *F 280 275 275 280 285
Lo =
1i2in {12 Smm) Sieve 88-100(96 95 From Staton | To Station Lane Placemgnt And Date Placed. 07/21/10
3@ in_ (9.5mm) Sieve T7-81(B4) 86 268470 261418 RT Density Record Date Tested:  07/22/10
" #4 (4.75mm) Sleve 60-74(67) 70 258+80 431413 RT Course Placed. Intermediate
* Maving Average 68 Intended Lift Thickness:  2.00
*#3 (2 35mm) Sieve 48-58(53 56 Tested By. Ed Launderville
* Moving Average 55
#16 (1.18mm) Sieve a2 Core No i 2 3 3 s 5 7
*#30 (B00um) Sieve 18-26{22) 25 Station 271422 | 280407 | 319+56 | 341+86 364+17 | 383+85 | 406+56
* Maoving Average 24 CL Reference 95RT | 83RT 37RT | 55RT | 98BRT | 81RT | 68 RT
#50 (300um) Sieve 10 W1 Dy 17443 115223 | 21126 | 18700 | 1.997.4 | 1.74856 ,006.9 |
#100 (150um) Sieve 4.9 W2 inH20 989.3 8674 | 1205 10659 | 11292 | 89937 1315 |
© #200 (75um) Sieve 1.5-5.5(3.5 38 W3 Wet 17450 | 15236 | 2 113.4 1,880 19982 [ 1.7493 | 2008.1 |
* Moving Average 3.9 Ditferance 755.7 656.1 907.6 B142 B69.0 755.6 B76E |
Compliance { Y/N | Y Fieid Density 2308 2.320 2328 2,308 2299 2314 2289
Intended Added, % Binder 4.40 % Bender fram RAP % Density 98422 | 98934 | 99275 | 88422 | 9a038 88678 | 97.612
Actual Added, % Binder 457 19.27% % Vioids 58 53 49 58 6.1 55 6.5
Intended Total, % Binder 5.50 Actual % RAP [Thickness (in 1.53 1.7 228 205 219 197 22
Actual Total, % Binder 5.20-5.80 5 66 19.43% Gmb (LotAvg )  2.345 Avg. Field Density 2,308
Gmb: 2356 2339 2.347 2336 Gmm jlotAvg )  2.449 Avg % Density _98.483
Gmm 2456 2445 2.448 2.445 Pa (Lot Avg ) 4.3 Avg. % Field Voids: 5.7
Pa 4.1 43 a1 45 | Target % RAP. 18,0 Specified % Density. 85
Maving Average 3550 4.5 4.6 43 4.2
Time 8.00AM | 930 AM | 11 ﬁAM 1:45 PM This QL= 2309 - { 095 " 2345 ) = 6.25
Station 274+00 315+00 345+00 382+50 Column 0.013
Side EBL EBL EBL EBL Is For
Sample Tons 363.00 80200 | 1,513.00 | 2,243.00 | Dist Lab Low Outlier High Outlier New Qi =
Sublot Tans 500.00 733.33 73333 1.255.11 Test
Tons to Date 1553538 | Resuils Film Thickness (FT). 0.1 WA 15.8 DOT Results Used E:I
Fines | Bitumen Ratio 0.6-14 075 B.0-150 14,1161
Remarks: This is to certify material described hersin meets the applicable
Gsb 2627 Go. __1.0360 Effective % Binder (Pba) 510 specifications

Mix Change Information

Tons of Mux for Pay, 3221 77

Teons of Binder for Pay

18227

Certified Tech: Jaff Jenkins NWOB6  Cen N
Cenified Tech. Rick Loschen Clg13 Cen No
Dovien __ CoviwiMusrain _ Oat Mawss iy Engreer _ Coneer e
DAILY HMA PLANT REPORT .
i oo IMF WMAC 15.1 Report
o WPM No. NHSN-30-1§12?E2R -3 M:rr:_‘ﬂa In';; ot X N e ruies
Mex Design N? %551 ﬁm‘- 18R1 Racycie Source Mix Type: HVIA = 3_;‘“’“‘ Gyra'uns.m ’ﬂm
Hot Box | D. No INTOT21A_| INTO721B | INTO721C | INTO721D | Dest Lab | Time 7:00 2.00 u?;u ;? - :
Date Samphed 072110 | 072110 | 0721110 | 0712110 et e :?
Gragation ID: - -
1in. (25mm) Sieve 100 100
ST o = Placement And aate Placed: _07/21/10
12in. (12 5mm) Sieve 89-100(96) 95 oot Toves o
W8 in (9.5mm) Sieve T7-81(84) B8 DBensity Record Iﬂmmwedlaw
"84 {4.75mm) Sieve 60-T4(67) 70 I.Mm mom: e
ke = Tested By. Ed Launderville
{2 ) Si 5B(53) 58
“ #8 (2 38mm) Sieve 48-58(53)
: Sﬂa :: Core No. 1 Zm “m’mn 4 5 B 7
£16 (1.18mm) - .
= e o :i CL Raterence 18'RT 3IRT 9 RT
* Maving Average =4
i cteoo s <5 Wi et
£100 (150um) Sieve J 2
* #200 (T5um) Sieve 1.5-5.5(3.5, 38 W3 Wet : .
Oomplhm’ . = 3;‘. Fiald Dansity 2,244 2.299 2.3;‘;
~ i i 9B,
mmama:m 440 % Binder from RAP % Density 953.@493 90601‘35 =
Actual Added, % Binder 4.57 |_B 27 % % Voids ; : .92 35 2L
T T e Gmb(LotAvg) _ 2.345 Avg. Field Density:
A= S 2 .;!56 2338 2347 2.336 Gmm (Lot Avg ) 2.449 i A: r::::ldl:
= z ; Pa (Lot Avg ) 4.3 g
2445
= 2: 36 2:35 2::8 45 Target % RAP. __ 19.0 Specified % Density 95
Pa . B
Moving Average 3550 4.5 4.6 4.3 4.2 _ s § a
Ti . BO0AM | 930AM | 11:30 AM | 1:45PM This QL= - {085 x
S::nn 274+00 | 315+00 | 349+00 382450 | Column
EBL EBL EBL Is For Al A
ws.m Ton SGEBB;u B0Z00 | 1,513.00 | 2,243.00 | Dist Lab Low Outiier High Chitlier ow
s
733, 1,255.11 Test
et e =2 1553538 | Results Film Thickness (FT) _ 10.1 vMa 158 00T Resuts Usea [
— = 80150 141161
el —— — Remarks  This is to certify material described herein meets the applicable
Gsb 2627 Gb __1.0360  EMective % Binder (Poe) 510 specifications
Tons of Mix for Pay._3221.77 Tons of Binder for Pay, 182 27
Mix Change Cartified Tech Jefl Jenkins, NWOBE _ Cent No
Certified Tech: Rick Loschen Cigi3 Cart No
Detrtuteer Carmal Vaserais Dt Matenas Preg Engreer ____ Cortacior ____ Pt

137



BO0Z41 - 10/ ver, 35

DAILY HMA PLANT REPORT

ject No.: - o
B it 7 mma—— Congaco. Manairs Inc wEs 151 Reporito: 7
Mix Design No.. ABD10-3019R1 Recycle Source o _;mﬂ Lab Vids Target: __ 4.0
Hat Box 1.0, No.- WToTazA | T xTpe___HMASM Design Gyrations: __B6
- | INTO7228 | INTO722C Dist. Lab [ Time 7:00 9:00 11.00 - - -
__moi_og_ﬂs;':tm : 07/22/10_| 07/22/10_| 07/22/10 Results_[air Temp. °F &3 ;? ae%__%“ —
al 3 ~
T 3“:;‘ 5 INTO722A Jeinger Tems. °F 300 300 558 350
34 in, (19mm) Sieve 100 100 T F 301 298 301 300
12in (125mm) Sieve | 88-100(96)| 96 = ’ 290 | 285 250 285
38 in.(9.5mm) Sieve 77-91(84) | 86 Fmﬁ"‘" ToStation | _Lane Placemant And Yate Placed: 07/22/10
- 24 (4.75mm)_sieve 60-T4(67 70 ] LT Density Record Date Tested: 07/23/10
* Maving Average 72 Course Placed: Intermediate
‘#8(236mm) Sieve | 48-56(53) | 58 Intended Lif Thickness:  2.00
* Moving Average 55 Tested By: Ed launderville
#16 (1.18mm)_Sieve a2 ——
- #30 Sieve 18- E . 2 3 4 s 6 7
i — | 18-26(22) | ::* Station 352+49 | 362+49 | 376+66 | 368+40 | 404+60 | 408+03 | 423185
B B0t St > CL Reference 8BLT | 36LT | 38T | 13LT | 3BLT | 7.2LT | 7.7LT
#100 (150um) Sieve 56 ‘:; %_%2_ | 1.514.8 | 16209 | 14353 [ 1,667.7 | 1,8956 | 1,519.6
* #200 (75um) Sieve 1555(35) 43 e Ts%—%— 13:3 3 19312&282 _,_1313‘52 19;;:a [ 1,081.6 | 9145
* Maving Aver - =2 L FTD. . .B96. 1,620.4
[ Complance (YN} = : m"’ g’a‘:; :5322: ;0:9; 6245 | 7216 | 8152 | 7055 |
intended Added, % Binder | 4,40 Oy 2 : : 2297 | 2311 [ 2325 | 2306
Actval Added, % Binder |1 455 aarm %0esty | 90470 98640 | o763 | 97.620 | 8275 | o810 | o778
Intenced Total. % Binder 5.50  Actual % RAP o—- > . 6.0 6.1 55 4.9 5.1
Actual Total, % Binder | 5.20-5.80 | 5,65 19.52% . fﬁ 1.79 1.85 1.85 1.92 2.02 1.61
Gt 2355 | 2345 [ 2358 7362 oy Eag— Arg Petouehy: 3399
G 2441 | 2447 | 2447 S a4 - :t:::"“ i ._;:5_ Avg. % Density: _BB.142
= 35 = e 4 . wg.J: ; Avg. % Field Voids: __ 5.6
Moving Average | 3.5-5.0 4.0 4.0 a0 . arget WRAP: _ 19.0 Specifed % Density: 95
Time 12:05PM | 1.40 PM | 3:30 PM This aL=
Station 353+00 | 380+00 | a405+00 Column o . 3‘3152 e 2383 ) = 5.14
Side - WBL WBL WBL Is For ’
Sampis Tans 265.00 | 767.00 | 1,310.00 Dist. Lab "
Sublot Tons 500.00 | 75000 | 55438 S Low Outlier: High uter: New @l =
Fow om0 S— Remls } FinTies(TE_86 w155 oo Amsuses[ ]
- — 983 80150 IETIETTE
X N Remarks: This is to certify material descril i i
Gsb: 2627 Gb:_1.0360 _ Etfectve % Bindor (Pbe). __5.16 ;——J——_____SQL___M
Tons of Mix for Pay: _1814.39 Tons of Binder for Pay: 102,44
Mix Change In : -
Centified Tech: Jeff Jenkins NWOBB  Cen Mo,
Diswbuton: ___ CeeraiMatadals ___ Dist Maleiss  ____ Proj Enginesr ___ Conracior Prant Canified Tech: Rick Loschen Cis13 Cert, No,
200241 - 1008 ver. 35 DAILY HMA PLANT REPORT
Project No.: NHSN-30-1(127)-2R-43 Contractor: Manait's Inc JMF A 151 Repert No.: 7
W'}_Li County: Ha Siee: 1 LabVoids Target 4.0
Mix Design Ne. ABD10-3010R1______ Recycle Sowce: ABCO-051 MixType: ____ AMA 3M Design Gyrations: ___B5___
Hot Box 1.0, No.: INTOT22A INTO7228 INTOT22C Dist. Lab I Tima 700 900 11:00 1:00 3.00 5:00 7:00
Dale : 07/2210 | 0772210 | 07/22M0 Results 83 86 88
Gradation ID: Specs inder Temp. °F 300 300 298
1in.(25mm) Sieve 100 100 301 298 301
4 in, (19mm) Sieve 100 100 at Temp. *F
izin.(125mm) Sieve | B9-100{96)| 96 From Station | To Station | Lane Plagement And Jate Placed: 07/22/10
W8 in. (9.5mm) Sieve 77-91(84 B6 42400 432413 T Density Rocord Date Tested: 07/23/10
*#4 (4.75mm) Sieve 60-T4(67) 70 Course Placed: Intermediate
* Meving Average 72 Intended Lift Thickness:  2.00
"8 (2.36mm)_Sieve 4B58(53) | 68 Tested By: Ed Launderville
* Moving Average 55 .
218 (1.18mm) Sieve 42 Core No.: 1 2 3 4 5 8 7
* #30 (600um) Sieve 18-26(22) 25 Station 366+57 | 389460 | 425+89
* Moving Average 24 CL Reference 2.0LT 27T 22T
950 (300um) Sieve 1 W1 Dry 1,390.7 | 1,602.2 | 16765
[#100 (150um) Sieve 56 W2_in H20 7923 | 9129 | 9453
* #200 (75um) Sieve 1.5-55(3.5)] 4.3 W3 wet 13918 | 16035 | 16780
* Moving Average 4 Diferance 5995 | 6906 | 7327
[ Compliance (Y/N) i Field Density 2320 | 2320 | 2288
Intended Added. % Binder 4.40 % Binder from RAP % Density 98.508 | 08.508 | 97.238
‘Actual Added, % Binder 455 19.41% % Vosds 5.1 5.1 64
Intended Tetal, % Binder Actual % RAP ness (i) 1,60 175 1.96
Actual Total, % Binder 565 19.52% Gmb (LotAvg): _ 2.363 Avg. Fiekd Density.
G 2,385 2.345 2.358 Gmm (Lot Avg.):  2.445 Avg. % Density:
Gmn: 2441 2.447 2.447 Pa(lotAvg) __ 3.8 Avg. % Fiekd Voids:
Pa: 35 4.2 36 Target% RAP:  19.0 Specified % Density. 95
Moving Average 3550 4.0 4.0 4.0
Time 12:05 PM | 1:40 PM | 3:30 PM This = - { 095 x 2363 ) =
Station 353+00 | 3B0+00 | 405+00 Column
Side WBL WBL WBL Is For
Sample Tons. 265.00 767.00 | 1,310.00 Dist. Lab Low Outlier: High Cutlier: MNewQl= 177
‘Sublot Tons 50000 | 750.00 | 564.39 Test
Tens to Dale 17,348.78 Results Fim Thickness (FT): 9.6 wMA: 155 DOT. Resuts Used: [ ]
Fines / Bitumen Ratio 0.6-1.4 0.83 8.0150 14.1-16.1
Remarks: This is to cerify material described herein meets the applicable
Gsb: __ 2627 Gt __1.0380  Efective % Binder (Pbe): 5.16 specifications
Tons of Mix for Pay: _1814.39 Tons of Binder for Pay: __102.44
Mix Change
Certified Tech: Jeff Jankins NWOBE _ Cert No.
Certified Tech: Rick Loschen CIB13___ Cen.No.
Cigvieution: ___ CectrsiMaterials  __ Dist Materials ____ Proj Engnesr _____ Contectr  ____ Plant
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#0341 - 1208 ver 35 DAILY HMA PLANT REPORT
Report No.: 2

Project No.: NHSN-030-1[127)--2R-43 Cantracter: Manatt's Inc JMF VMA: 14.1
Contract 1D; 43-0301-127 County: Harrison Siee: 112 Lab Voids Target: 4.0
BO10-3020R1 Recycle Source: ABGO-051 Mix Type: HIA 3M Design Gyrations: 86

Mix Design No.: Al
Hot Bax 1.D. No.© SUROT23A | SURDTZAB | SUR0TZIC 7:00 00 11:00 100 3:00 5:00 7:00
Date Sampled: 07/23M10 _| 07/23M10 | 07/23/10 | 07/23110 B4 86
Gradation 1D: Specs 300 300
1in. (25mm) Sieve 100 100 209 301
34 in. (19mm) _Sieve 100 100 290 285 290 250
/2 in. (12.5mm) Sieve 89-100(96) 92 ToStation | Lane Placement And Jate Placed: _07/23M10
B in. (9.5mm) Sieve 78-92(85) 83 102+50 [ Density Record Date Tested: 07/24/10
" 84 (4.75mm) _Sieve 61-75(68) 69 Course Placed: Surface
* Maving Average . intended Lift Thickness:  2.00
¥ Siave 45-55(50) 53 Tested By: Kay Scoft
* Moving Average . Aay Soott -
216 (1.18mm) Sleve 3 Core No.: 1 2 3 4 5 [ 7
* 230 Siave 16-24(20) 20 Station 16+08 19+81 41430 57+93 60+43 B6+52 BE+36
* Maoving Average CL Referance 10.2LT T.BLT_ 10.5LT 1.7LT 26LT 1.1LT TILT
5.6 W1 _Dry 21267 | 2 20523 (956, 045.1 B57.5 2.060.8_
100 {150um) Sieve 1 W2 _intizo 211.0 1,165.4 | 1,0965 | 1,158.4 | 1,044.3 | 1,163.5
* #200 (75um) Skeve 1.7-5.7(3.7) .9 W3 Wat ' 128.3 20537 | 1,957 046.0 | 1,858.9 | 20817
* Moving Average Differenca 917.3 8883 861.0 BET6 8146 B858.2
e (IN) Y Fiekd Density 2.318 2310 | 2272 | 2304 | 2280 | 2294
Intended Added, % Binder 4.30 % Binder from RAP % Density 90.357 | 99520 | 99.014 | 97.385 | 98.757 | 97.728 | 98.328
Actual Added, % Bindar 437 18.31% % Voids 57 5.5 6.0 7.5 6.2 7.2 6.6
Intended Total, % Binder 5.40 Aciual % RAP hickness (in) 2.15 220 225 2.00 220 2.00 2.00
Actual Total, % Binder 5.10-5.70 5.3_5_ 17.42% Gmb (Lot Avg.): 2333 Mg, Fied Density. 2,300
Gmb: 2.336 2,326 2338 Gmm (Lot Avg): _ 2457 Avg. % Density. _98.585
Gmm: 2.462 2.457 2.453 Pa {Lat Avg.): 5.0 Avg. % Field Voids: 6.4
Pa 5.1 53 4.7 Target %-RAP: 17.0 Specified % Density: a5
Moving Average 3.5-5.0 4.7
Time 1230 PM| 1:50 PM | 4:10 PM This al= 2300 -t 095 % 2333 ) = 4.40
Station 11400 33+00 T0+00 Column 0.019
Side WBL WBL WBL Is For
Sample Tons 209.00 | 617.00 | 1,343.00 Dist. Lab Low Outlier: High Oulfier: NewQl =
Sublot Tens 500.00 750.00 720.82 Test
Tans o Date 19,320.60 Results Film Thickness (FT): 10,0 Wi 158 D.O.T. Results UM:E
Fines | Bilumen Ratio _60-1.40 0.82 8.0-15.0 13.1-15.1
Remarks: This is to certify material described herein meets the applicable
Gsb: __2.621 Gb: 10360 Effective % Binder (Poe): __4.74 specifications
Tons of Mix for Pay: _1970.82 Tons of Binder for Pay. 10546
Mix Change Information: % binder from rap over 20.0 took 2% rap out added 1% manf, sand N
and 1% of rat, sand. Cetified Tech: Jeff Jenkins + NWOBG  Cert No.
Cenified Tech: Rick Loschen Ci813 Cent. No.
Davegtion ____ CenvraiMatenals Dt Materals. Fooj Engineee  _____ Conractor  ____ Plant
BO0241 - 1008 ver, 3.5 D”LY Hm
P . PLANT REP
wom "1.6'5 m_):___uusu-?_em LR Contractor: Manatt's Inc oRT IMFMA: 144
Mix Design No.: ABDTO-3020RT County: Hamison Ske —IF — Report No.: 2
Recyele Souce: ABCO.0ST Mix Type: ——FIRGA 3 D Tager 20—
Hot Box LD, No.: SURD723A | SURD?Z38 | SUROTZ3C . Dasign Gyrations:
Date : S0 T oTa e o] SUROT23D | Dist. Lab Time 700 500 o o0 —_—
Gradation ID: 3 | 07723710 | 07723110 | 07723/10 | Resulls_lar Temp. °F = ;’? 500 7:00
1in_ (25mm) Sieve 100 T00 [Binder Temp. 50 300
34 in_ (18mm) Sieve 100 100 Temp, °F >0 307
1i2 in. (12.5mm) Sieve 39.1(;!& 92 ;m : 3
38 in. (9.5mm) Siave m Station | To Station | La
“#4 (4.75mm) Siove ;?:%?— ;: 3425 toeso | v —] m Dale Placed: 07/23/10
- | 61-75(68) Date Tested:
Miving Average Course Placed: Surface
[ Sové | 45-55(50) | 53 Intended Lif Thickness: 2,00
” Maving Average Tested By:
#16 (1.18mm) Sieve Ty -—
* #20 (600um)_Sieve 16-24(20 20 Core No.: 1 2 3 ] G =
* Moving Average Station 30+20_| 40+00 | 40+00 z
¥50 Sieve 3 CLRelerence | 86LT | 4.0LT | 135LT
[#100 (150um) Sieve Xl Wioy | 21806 | 18736 | 2018,
|" #200 (75um) Sieve 1.7-57(3.7)| 3.9 W2 o ,221.3 | 1,05 126
* Maoving Average W3 Wet 2,182.0 | 18750 | 2,021.2
| Compfance (V7N ) v S 9607 | 8237 | 50856
Intended Added, % Binder 4.30 % Density | 2270 | 2275 | 2722
Actual Added, % Binder 437 mgaﬁf; e % Donsity 97.300 | 97.514 | 95242
Intended Total, % Binder 5.40 yr—rr * Voids 7.6 74 56
Actual Tolal, % Binder 510570 | 535 | 17.42% [ThicknessGn) | 235 | 210 | 225
Gmb: 2336 535 =55 Gmb (LotAvg):  2.333 Avg. Fiaid Densiy,
G 2462 | 2457 | 2453 Omm (Lot Avgy _ 2467 Avg. % Density:
Fa: - Pa(lotAvg): 5.0
5.1 53 a7 . ok __ 39 Avg. % Fietd Voids:
— Moving Average | 3550 S wpetRRAR: _ 17.0 Specified % Density: 95
" 50 FPM | 410 PM .
Staton 71400 | 33+00 | 70400 C::.:;n ate - 085 x 2333 ) =
S WBL | WBL | WBL s F
Sample Tons 209.00 | 617.00 | 1,343.00 pars
Sublot Tons 500.00 Tcwo_ ?20 a Dist. Lab Low Qutlier:
Tons to Date - - .82 Test
Fines Bitumen Ratio €0.1.40 | 082 L Resuits Film Thickness (FT ). 10.0
804150

5.
: Remarks: This i i i i "
Gab: __ 2621 Gb: __1.0360 _ Effective % Binder (Pbe). 4,74 s This s to ! material described he

Tons of Mix for Pay:  1970.82 Tens of Binder for Pay. _ 105.45
Mix Change Information: % binder from rap over 20.0 added
p .0 took 2% rap out
and 1% of nat, sand. - Hemant, sand

Cavbuton ___ CenwsiMatwish ___ Dist Maloils ___ Prol Engnaer Contacter Pt

Certifed Tech: Jelf Jankins
Certfed Tech: Rick Loschen e — S Mo
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DAILY HMA PLANT REPORT

BO0Z41 - 1008 ver 35
Project No - NHSN-030-1(127 2R-43 Conmracter Manatt's Inc JMF VA 14.1 Report No.: 3
Contraet 10 43-0301-127 County Harmson Size 12 LabVoids Target ___ 80
MixDmnNn'W- Recyde Source: ABGOOST MixType _____ HIMA 3M Design Gyrations: ___B6
Hot Bax 1 D No. SURO724A | GURD724B | SUROT24C | SURD724D | Dist Lab Time 7.00 900 11:00 100 3:00 5.00 7.00
Date Sampled 572410 | 07/24110 | 07/24/10 | 07/24110 | Results Jair Temp ‘7 74 73 72 76 76
Gracation ID: inder Tamp. ‘F 2898 300 298 300 298
1in. (25mm) Sieve 100 100 Temp. *F 300 300 301 300 302
a4 in_(19mm) Sieve 100 100 T L3 280 280 285 280 280
172 in_ (12 8mm) Sieve 88-100(96) g2 From Station | Te Stabon Lare Placgmant And Date Placed _07/24/10
/B in. (5.5mm) Sieve 78-92(85) 81 3425 132+50 (i Density Record Date Tested: 07/26/10
-4 (4.75mm) Sieve 61-75{68) 68 Course Placed. Surface
* Moving Average Inended Lift Thickness:  2.00
[+ #8 (2 36mm) Skven 4 50 53 Tested By: Dennis Altman
= Mowving Average
#16 (1. 16mm)_Sieve 37 Cors No 1 2 3 4 s 6 7
* 30 (600um) Sleve 16-24(20) 22 Staton 9+89 37+31 A6+B3 | B5+31 B1+B4 | 105+73 | 124485
* Moving Average CL Reference BART 7 BRT 3.9RT 9.2RT 93RT 66RT 4 BRT
550 (300um) Sieve 10 W1 Dy 5428 | 17433 | 17642 | 10666 | 10709 |21654 | 21140 |
#100 (150um] Sieve 55 W2 _inH20 101 981.5 0087 | 1.121. 1157 | 1.2305 | 1.204.9 |
* #200 (T5um) Sieve 17-57(37) 43 W3 Wt 1,843 17442 | 17659 | 19676 [1 9721 | 2,166 114,
* Maving Average Differance B842.2 7627 757.2 B46.6 B56.4 936.0 908.6
Compliance { ¥iN ) Y Field Dansity 2.307 2.286 2.330 2323 2301 2313 2324
Intended Added. % Binder 430 % Binder from RAP % Densi 97671 | 96.762 | 98845 | 98.349 g7.417 | 97.925 | 98.381
Actual Added, % Binder 444 18.75% 5 Vioigs 6.0 68 5.1 53 6.2 57 5.3
Intended Total. % Bindar 5.40 Actual % RAP [Thickness {in } 20 20 20 20 20 225 2.25
‘Actusl Total, % Binder 510-5.70 546 18.24% Gmb Lot Avg)  2.362 Avg Fieid Density, _ 2.312
Gmb 2.365 2369 2357 2358 Gmm (Lot Avg ) _ 2.454 Avg % Densty. _97.883
Gmm 2.453 2.456 2453 2453 Pa (Lot Avg.) 3.7 Avg. % Field Viods: 5.8
Pa 36 35 3.9 38 Target % RAP 18.0 Specified % Density a5
Moving Average 3550 4.7 4.3 39 X
Time B.45 AM | 10.15 AM | 1205 PM | 2:20 PM This L= 2312 - ( D035 x 232 ) = 4.54
Station 15+00 3T+00 70+00 104+00 | Column 0.015
Suie EBL EBL EBL EBL Is Far
Sample Tons 29200 71600 | 1,310.00 | 2,040.00 | Dist Lab Low Cutier High Outlier New@l =
Sublot Tons 500.00 666,67 666.67 594 .48 Test
Tons o Date 511983 | Results Film Thickness (FT) 9.6 s 148 D/OT Results Used E:
Funes | Biturmen Ratio .60-1.40 0.89 B0-150 131181
Remarks This is to certify material described hersin meets the applicable
Gst 2622 Gb 1.0360  Effective % Binder (Pbe) 485 ifications
Tons of M for Pay _2527.83 Tons of Binder for Pay. __138.17
Tons to date carrected on this raport
Mix Change information High VMA added 1% 5/8 dry chips took out 2% man,sand added 1%
rap Cerified Tech: Jaff Jenking NWOBE _ Cert No
Cartified Tech Rick Loschen Clg13 Cert Na.
Datitbubes ___ CorwwiMmisnss  ____ Dua Mamosh Prsy Engresr __ Commoor Pt
S0C241 - 1008 v 35 D
ProjectNo- NHSN-030-1(127)--2R-43 Contractor M:'nl;ffﬂﬁ PRMEREE SMFMA 144
mgnmuc: 5 K§.51E1M'1 ?UH'E County, THAITSC0 Sze. 1 Lab v::::;rm 435
Hot Box LD No i Eeifis e MxTyps ___ HMASM Dewunﬁvﬂu:: i
1 SURD7T24A | SURD724B | SURG724C | SUR07240 | Dest Lab Teme 7
| Date Sampled 07/24/10 | 07/2410 | 07/2410_| 07/24/10 | Results fAr Temp F 7? g?nzu "7:0 ‘% 3705“ e —
Gradalion 1D Specs 1 TencaTem.F oy S = . 5
1in (25mm) Sieve 100 100 ¥ Temp °F 300 00 301
A4in. (19mm) Sleve 100 100 E‘rm °F — 22
|a=in (12 5mm) Seve | 83-100{96 92
VB [9.6mm] Sweve ﬂ?ﬁ"‘ 81 From Staton | To Staton | Lane Placement And Date Placet. 0772410
~¥4 {4 Tomm)_Sieve B1-75(56) |68 Dansity Record Date Tested. 07/26/10
* Moving Average Course Piaced: Surface
58 (2 36mm)_Sieve 455550) | 62 e M Thickuee. 200
* Moving Tested By Dennis Altman
#16 (1.18mm] Sieve 37 Core No. 1 2 ] 4
[-480 (bc0un) Sidbe ___ 16-24(20) | 22 Siaton 7155 T 86+03 | 58+00 ] L I
AN AP _ Tl S7RT | 17RT | BIRT
[450 (00um) Sieve 10 W 993 1 76 -
#100 {150um) Sieve 55 Dry REEER 7676 | 1.771.3
["#200 (75um) Sieve 175737 43 e e 117 8
* Maving Average 9043 | 17688 | 1.7725
T TV 7 Difference B48.8 769.9 T73.8
intended Added. % Binder 4.30 % Binder from RAP ;‘e:ﬂm;m 91;3:;; 92?22901 2289
Actunl Added, % Binder 4.44 _18.75% % Viords a3 B4 9659;)9
m‘rﬂ%w 540 Actual % RAP cknass (in | 20 éu 20
A otal, % Binder 510570 | 548 18.24% b iAAg) 2362 s,
2365 2.369 2357 2.358 Gmm (Lot & 2.454
Gmm 7453 | 2455 | 2453 | 2453 gans —— A% DRy
Pa '35 35 3 2 o Pa (Lot Avg ) 7 Avg % Fiekd Vioids
Wowng Aveage | 3550 |47 43 39 Tugmu AP 180 Spheed X Dansly;_89
Time 545 AM | 10.15AM | 1205 PM | 220PM | This at=
Station 15+00 | 37+00 | 70400 | 104+00 | Calumn L 8% - S
:':” - stzacln'n EBL EBL EBL | IsFor |
ons ; 71600 | 1,310.00 | 2,040.00 | Dist Lab Low Outh 7
Suot Tors 50000 | 66667 | 66667 | 699.49 | Test " Hoh O New@l= 7T
Tons to Date
Fres ] Bitumen Rato §5-140 | 089 - Pl Trckpoes{FTx,_98 ven 148 ooTResasuwe[ ]
80150 131451
o 2622 o L e Remets This st certy materisl described herein meets the appicable
Tons of Mix for Pay _ 253283 Tons of Binder for Pay. _ 138.44

Mix Change Information: High VMA added 1% 5/8 dry chips took out 2% man, sand added 1%

Datruson

Cante Materan

1ap

Dear

Macensn

P Engnes

— Conirscicr

Cetified Tech Jeff Jenkins
Centfiea Tech: Rick Loschen

NWDBE __ Cen No
Cig13 Cen No
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Mix Design No. ABD Eﬁﬁﬁ!

Recycle Sourcs. ABCO0ST

Seza: 173
Mix Type: HIVA 3M

00241 - 1008 ver 35 DAILY HMA PLANT REPORT
P Na NHSN-030 -1(127)-2R-43 Contractor. Manatf's Inc JF VMA 141 Report No
Cu'qn;-;u o 4 Courty: Harmson Sire: 72 Lab mer:m ﬁ
Mix Design No W Recycle Source Mix Typa: HMA 3M Desgn Gyrations. ﬁ
Hot Box LD, No.- SUR0726A | SURD7268 | SURDT2SC | SURDT260 | Dist Lab | Tume 7.00 900 11:00 1:00 3.00 500 700
Date Samgied 072610 | 072610 | 0726010 072610 | Results Jair Te F 76 ki fid
Gradation ID. Specs Temp *F 298 300 300
1in_(25mm) Skve 100 100 Temp. 'F o
34 in. [19mm) Sieve 100 100 Temp. *F 250
12 in. {12 5 Sigve B9-100{96! 91 From Station Placement And Date Placed. _0726/10
VB in. (9.5mm) Swve 78-92(85) 82 102+150 Density Rgcord Date Tested: 07/27110
84 (475mm) Sweve 61-75(58 69 184404 Course Placed. Surface
* Moving Average 69 237467 Intended Lift Thickness: 2,00
" #8 (2 38mm) Sieve 45-55(50) 54 Tested By Ed Launderville
* Maving Average 53
#15 (1. 1Bmm) Sweve 38 Core No. 1 2 3 4 5 8 7
* #30 {500um) Sieve 16-24(20 23 Station 111440 | 149+22 | 158+28 | 176+07 | 197+45 230+01 | 243+61 |
* Moving Average 22 CL Reference 17 | 18 46 6.4 32 25 9.2
[#50 (300um) Sieve 1 W1 7893 | 19235 | 17360 | 1.7567 | | 1.7742 | 18416 | 19480
#100 {150um] Siave 58 W2 inH20 | 10056 [ 1075 9875 | o864 | 6964 | 1. ul;. 097 6
* #200 (T5um) Sleve 1.7-57(3.7) 4.4 W3 Wet 7806 | 1,924 1,737.0 | 1.7579 | 17751 | 18422 | 1,94886
* Mawing Average 4.4 Differsnce 785.0 844 4 7495 7715 778.7 ?99 5 B851.0
Compliance { YN ) Y Figld Density 2279 2278 2316 2277 2278 2.303 2.289
Intended Added, % Binger 430 % Binder from RAP % Density 96855 | 96813 | 98428 | 96770 96813 | 97.875 | 97280
Actual Added. % Binder 441 18.57% % Voids 72 72 57 7.3 72 6.2 6.8
Intended Total, % Binder 540 Actual % RAP [Thicknass (in 20 212 1.98 202 20 2m 215
Actual Total, % Bindar 5.10-5.70 544 18.35% Gmb (Lotavg) 2,353 Awg Fieid Density  2.289
Gmix 2359 2348 2.355 2349 Gmm {lotAvg) 2455 Avg % Density  97.262
Gmm 2.460 2.453 2454 2454 Pa Lot Avg ) 4.2 Avg. % Field Voids: 6.8
Fa 41 42 40 43 Target % RAP _ 18.0 Speciied % Density 95
Maving Average 3550 3.9 4.1 4.1 42
Time B30AM | 10:30 AM| 1256 PM 4:30 PM This @i= 2289 ~ { 085 " 2383 ) = 3.58
Station 118+00 | 148+00 175+00 | 232400 | Column 0.015
Sice WBL WBL WBL WBL Is For
Sample Tons 32800 | B9100 |1412.00 | 2.550.00 | Dist Lab Low Outiler High Outier New Qi =
Sublot Tons 500.00 83333 B33.33 77152 Test
Tons 1o Date 505807 | Resulls Film Thickness (FT) 9.3 WA 154 DOT Resuts usea ]
Fines / Bitumen Raba 60-1.40 0.91 80150 1311851
Remarks. This is to certify material described herein meets the applicable
Gsb: 2622 Gb. 10360 Effective % Binder (Pbe) 483 specifications
Tons of Mux for Py 2038 18 Tons of Binder for Pay. 150,77
Paved Shoulders=51 11 1o date=272 27
Mex Change Information: Surface Paich=4 00 to date=4 00
Certified Tech: Jeff Jenking NWOBS  Cert Mo
Cenifies Tech Rick Loschen CiB13 Cart No
Datbuton __ Cenws Mawna Dt Matwisn — Proy Engeger Contracier P
BOOH1 - 1608 e 38 DAILY HMA PLANT REPORT
Presect No NHSN-OSB 1(127)--2R-43 Centractor Manatt's Inc JMF YMA 14,1 Report No
Contract iD County Harrison Lab Viouds Target 71 1

Design Gyrations 86

Hot Box 1D No SUR0720A | SURD7268 | SURD726C | SURD726D | Dist Lab || Time 7.00 500 1100 1.00 300 500 7.00
Date Sampled: 0726/10 | 0726/10 | 0726/10 | D726/10 Results fair Temp *F 78 i7 7 78 78 81
Gragation 1D Specs inder Temp *F 298 300 300 300 300 300
1in (25mm) Seve 100 100 Temg. "F 300 300 301 300 300 301
34 in. (18mm) Sweve 100 100 Ti 'F 285 285 290 280 290 280
112in_{12.5mm) Sieve B9-100{36; k) From Station | To Station | Lane Placemgnt And Date Placed 072610
3B in_(8.5mm) Sieve 78-92(85) 82 102+150 162+30 LT Density Record Date Tested: 07/2710
" #4 (4 75mm) Sieve 61-75(68 69 184+04 237478 LT Course Placed. Surface
* Meving Avarage 69 237+57 280+00 LT Intended LIt Thickness:  2.00
" #4 (2 38mm) Sieve 45-55(50) 54 Tested By Ed Laundervilla
* Maving Average 53
#15 (1 18mm) Sieve 38 Core No 1 F] i 4 5 [ T
* #30 (800um) Sieve 16-24(20 23 Staten 125+67 | 1B3+70 | 243+12
* Maoving Average 22 CL Reference 28 | 98 [
#50 (300um) Sieve 1 W1 Ony 17839 | 2029.2 | 18603
100 {150um) Sieve 56 W2 nHzo 10105 1506 | 1.0474
* 4200 (75um) Sieve 1.757(37)] 44 W3 Wt 17847 | 20296 | 18610
* Maving Average 4.4 Differance 774.2 B879.0 8136
Compliance [ Y/N ) i Freld Density 2304 2.309 2287
Intended Added. % Binder 430 % Binder from RAP % 97018 | 98.130 | 97.195
Actual Added. % Bindar 441 18.97% % Voids 6.2 5.9 6.8
Intended Total, % Bincer 5.40 Actual % RAP [Thickness {in ) 1.58 220 205
Actual Total, % Binder 510-5.70 5.44 18.35% Gmb (Lot Avg ) 2,353 Avg Field Density
[ 2359 2343 2355 2349 Gmm LotAvg) _ 2.485 Avg. % Density
Gmm 2.460 2.453 2454 2.454 Pa (Lot Avg ) 4.2 Ay % Fisld Voids
Pa 41 42 4.0 43 Target % RAP 18.0 Specfied % Density 95
Moving Average 3550 39 | aa 41 4.2
Time BSOAM 10.30AM [ 1255 PM | 430 PM This Qi = - ( 085 " 2353 ) =
Station 118+00 148400 | 175+00 | 232+00 | Column
Side WBL WBL WBL WBL Is For
Sampie Tons 328 00 88100 |[1.41200 | 255000 | Dist Lab Low Outier High Cutlier NewQi= -1.77
Subiot Tons 500.00 83333 83333 771.52 Test
Tors to Dale 505607 | Results Fim Thickness (FT) 9,3 WA 154 DOT Resutsusea[ |
Fines / Bitumen Rabo 60-1.40 0.91 B3-150 1314151
Remarks: This is to certify material described herein meets the appiicable
Gsb 2622 Ge _ 10380  Efectve % Binder (Pbe) 4.83 specifications
Tons of Mo for Poy. 2938.18 Tons of Bincer for Pay 15977
Paved Shoulders=51.11 to date=272 27
Mix Change informatan Surtace Patch=4 00 o date=4 00
Cenified Tech Jeff Jankins NWOBE  Cert Na
Cenilied Tech Rick Loschen Cig13 Cen No

Deatrtustion Cors Matenaly

Dt Matesan

Proj Engrear ___ Comract
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BOOT41 - 1008 ver 35 DAILY HMA PLANT REPORT
Project No. NHSN -1(127)-2R-43 [ Man. Inc JMF 14.1 Ll Na. 5
Carqmi:t D ?m'?%%?‘ 2 County. amasror: ‘:31:: Lab W:mrwt FX]
Mix Design No.: 1 Recycle Source: il MaxType —__ FIMA 3M Design Gyrations: 86
Het Box 1D No SURO727A | SURG7278 | SURCTZ7C | SURD7270 | Dist Lab 1 Time 7.00 5.00 11.00 1:00 3.00 500 700
Dmte Sampled 07/2710 | 07/2710 | 07727110 07/27M10 | Results [[ar Temp. *F 75 81 B3 90 1] 91
Gradaton 1D Specs « Temp. °F 300 a0 301 300 300 298
1in_(25mm) Sieve 100 00 Temp °F 300 301 301 305 300 305
34 in_(19mm) Sieve 100 100 Temp °F
12 in, (12 5mm) Sieve 89-100(96) 92 From Station | To Station Lane Placement And Date Placed: 07/27/10
38 in_{8 Smm) Sieve 78-92(85) 82 132450 162430 RT Density Record Date Tested: O7/28/10
" #4 (4 T5mm) Sieve 61-75 68 154+04 237+78 RT Course Placed Surface
* Moving Average 68 237487 291469 RT Intended Lit Thickness: 2 00
T#8(238mm) Sieve 45-55(50) 54 Tested By Ed Launderville
* Moving Average 53
#16 (1 18mm) Seve 37 Core No 1 2 3 4 5 8 7
* #30 (600um) Sieve 16-24(20) 22 Stabion 192461 | 195+71 | 268+55
* Moving Average 22 CL Reference 77RT 10.9RT | BORT
#50 (300um) Sieve 1 W1 Dy 1,967 1,768.9 866.2
#7100 (150um) Sieve 5. W2 inH20 1,1035 | 994.7 0459
" $200 (75um) Sieve 17-57(37)] 48 W3 Wet 19686 | 1.7686 | 1867.0
* Moving Average 4.3 Drfference BE5.1 7749 B21.1
Compliance { YN ) ¥ Figld Density 2275 2.283 2273
Intended Addad. % Bindsr 4,30 % Binder from RAP % Dengity 96685 | 97.025 | 95800
Actual Added, % Binder 438 19.12% % Vods 73 70 T4
Intended Total, % Binder 540 Actual % RAP [Thickness (in ) 217 20 205
Actua! Total, % Binder 5.10-5.70 542 18.41% Gmb (Lot Avg ): 2.353 Avg. Field Dansity.
Gmb 2.351 2357 2.350 2.352 Gmm (Lot Avg) _ 2.454 Avg % Density:
Gmm 2.456 2455 2458 2 445 Pa (Lot Avg ) 4.1 Avg % Field Vioids:
Pa 43 4.0 4.4 EX] Targel % RAP 18.0 Specified % Density 85
Maving Average 3550 4.2 4.2 4.4 4.2
Time B810AM [ 1045AM| 115PM | 225 P This Ql= - { 085 x 2353 ) =
| Station 146+00 | 183+00 | 227+00 | 263+00 | Column
Side EBL EBL EBL EBL Is For
Sampla Tons. 301.00 [1,007.00 [ 1,790.00 | 2.553.00 | Dist Lab Low Outlier. High Cutiier: NewQl = -1.79
Sublet Tons 500.00 83333 833.33 982 27 Test
Tons 1o Date Resuils Fém Thickness (FT) 94 WA 154 DOT Resutsused[ ]
Fines ! Btumen Ratio 60-1.40 0.95 8.0-150 131151
Remarms: This is to certify material described herein meets the applicable
Gsb 2622 Ge _ 10360  Effectve % Binder (Fbaj 484 specifications

Mix Change Infarmation

Tons of Mix for Pay

314893

Tons of Binder for Pay.

170.42

Duviowion _ Coentral Materias

Dost Mumnain

—— Pro; Ergoser

Centified Tach: Jeff Jenkins
Certfied Tech Rick Loschen
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800247 - 1008 ver 35

DAILY HMA PLANT REPORT

Project No. NHSN-030-1(127)--2R-43 Contractor: Manatt's Inc JMFYMA 141 Report No. ]
Contract ID 0301-127 County. Harnson Size 172 Lab Veids Target 40
Mox Design Mo, ABD10-3020R2 Recycle Source 51 Mix Type HMA 3M Design Gyrations: 85
Hot Box 1.0 No. SUR0TZ8A | SURD728B | SURDT2SC | SURDT28D | Dist Lab Time 7.00 2:00 1100 1.00 200 500 7.00
Date Sampied: 07/28/10 | 07/28/10 | 07/2810 | 07/28/M10 | Results JAirTemp °F 75 78 79 81 82
Gradation ID Specs _ {Binder Temp. *'F 301 298 300 300 300
1in (25mm) Sieve 100 100 Mix Temp. "F 300 305 302 300 305
34 in. (19mm) Seve 100 100 [Mat Temp *F 2_90 295 295 295 285
12in. (12 5mm) Sieve 89-100(96) 92 From Staton | To Stabon | Lane Placement And Date Placed. _07/28/10
3@ in_ (3.5mm) Seve T8-92(85) 81 260+00 281469 WBL Density Record Date Tested:  07/29/10
¥4 (4.75mm) Sieve 61-75(68) 67 206430 392425 WBL Course Placed: Surface
* Moving Average (] Intended Lift Thickness:  2.00
" #8 (2 36mm) Skeve 45-55(50] 53 Tested By. Ed Launderville
* Moving Average 54
#16 (1.18mm) Sieve 38 Core No.. 1 2 3 4 5 8 7
" #30 (600um) Sieve 16-24(20) | 22 Station 272+06 | 288441 | 316+20 | 325+86 | 347+89 | 376+23 | 383+84
* Moving Average 22 CL Reference 6.2LT | 105LT | 94LT | 69LT | 18LT | 25LT | 82LT
[#50 (300um) Sieve 1 W1 Dy 21891 | 17141 | 19741 | 16185 | 18842
#100 (150um) Sieve 5. W2 inH20 12268 | 9563 | 1.1162 | 5050 | 1.057.7
* #200 (75um) Sieve 17-5737)] 456 W3 Wet 21902 | 17148 [ 19749 | 16194 | 188438 |
* Maoving Average 4. Ditference : 963.3 758.5 858.7 7144 8271
Compliance { YN ) Y Field Density 2.262 2.310 2273 2.260 2299 2.266 2278
Intended Added. % Binder 4.30 % Binder from RAP % Densty 96133 | 98173 | 96600 | 96048 | 97.705 | 96.303 | 96.813
Actual Added, % Binder 439 19.09% * Voids 7.8 5.8 73 79 6.3 76 71
Intended Total, % Binder 540 Actual % RAP Thickness (in ) 2.05 218 238 1.92 215 1.84 2.07
Actual Total, % Bnder 510570 | 543 18.41% Gmb (LotAvg) 2353 Avg Field Density.  2.278
Gmb 2358 2352 2348 2352 Gmm (LotAvg) _ 2.453 Avg % Densty  96.825
Gmm 2.455 2,460 2448 2450 Pa (Lot Avg ) 4.1 Avg % Fleld Vioids 71
Pa 4.0 44 41 40 Taget % RAP. 180 Specified % Density. 95
Moving Average 3550 4.0 4.1 4.1 4.1
Time 910AM | 1205PM | 3:15PM | 4:56 PM This ar= 2278 - | 085 x 2353 ) = 2.24
| Station 272400 | 303+00 | 352400 | 378+00 | Column 0019
Side WBL WBL WBL WBL Is Far
Sampie Tons 279.00 | 818.00 |1.782.00 | 2.266.00 | Dist Lab Low Outlier High Qutier New Q=
Sublot Tons 50000 | B3333 | 83333 | 34252 Test
Tons to Date 1353919 | Results Film Thickness (FT). 9.3 wea 154 D.OT Results Used :l
Finas / Bilumen Ratio 60-1.40 094 BO-150 13,1151
Remarks: This s to certify matenal herein meets the applicable
Gst 2622 Gt 10360  Efective % Binder (Pba} 487 specifications
Tons of Mix for Pay. _2509.18 Tens of Binder for Pay. 136,04
Mix Change Inf
Certified Tech: Jeff Jenking NWOBS _ Cert Na
Cenifed Tech: Rick Loschen Clg13 Cert No
Davbaton ____ CoctrsiMaterals ____ Dut Materals ____ Py Engresr __ Commscir Pl
P41 - ACH vae 38 DAILY HMA PLANT REPORT
Project No NHSN-030-1(127)--2R-43 Contractor Manatt's Inc IMF VA 141 Repo No ]
Confract 1D mvj—'— County. Harrison Size 2 Lab Voids Target 40
Mix Design No. ABD10-3020R2 Fecycle Source il Mix Type FIA 30 Design Gyrations: B6
Hat Box | D. No. SURE728A | SURDT288 | SURDT2SC | SURCT28D | Dist Law || Time: 7.00 500 11.00 100 200 5.00 7.00
Date Sampled 07/2810 | 07/28M10 | 07/28/10 | 07/28M10 | Results “F 73 75 78 79 81 82
Gradation |0 Specs — nder Temp. “F 301 298 300 300 300
1in_(25mm) Sigve 100 100 Temg. *F 300 305 302 300 305
A& (19mm) Save 100 100 Temp. *F
12 in. {12 Smm)_Sieve B5-100(98] 92 From Staion | To Station Lane Placement And Date Placed. _07/28M10
378 in. (8 5mm) Seeve T8-92{85) 81 Density Record Date Tested 07729010
" 84 (4.75mm) Seve 61-75(68) 87 Course Placed  Surface
* Maving Average 68 Intended Lift Thckness:  2.00
" #8 (2.36mm) Save 45-55(50) 53 Teswed By: Ed Launderville
* Maving Average 54
W16 (1 18mm) Sieve 38 Core No 1 2 3 4 5 [ 7
* £30 (600um) Sieve 16-24(20) 22 Station 263498 | 308+16 | 370+31
* Moving Average 22 CLReference | 10.8LT | 52LT | 24LT
|#50 (300um) Sieve 11 W1 Doy 21463 | 18018 | 1.762.1
#100 [150um) Sieve 58 W2 inH20 2083 | 1078 988.1
* #200 (T5um) Sieve 1.7-5.7(3.7) 46 W3 Wet 21467 | 18024 | 17627
* Moving Average 4.5 Diiference 938.4 8243 7736
Compliance { ¥/N ) Y Field Dansity 2.287 2.307 2278
Infanded Added. % Binder 4.30  Binder from RAP % Densty 97195 | 98045 | 96813
Actual Added. % Bindar 4,39 19.00% % Voids 68 60 7.1
Intenced Total. % Binder 5.40 Actusl % RAP Thickness (in ) 2.32 2.08 198
Actual Total, % Binder 5.10-5.70 543 _‘|8.41% s _ Grmib (Lot Avg | 2.353 Avp. Field Density:
Gmb 2358 2352 2348 2352 Gmm (Lot Avg ). _ 2.453 Avg. % Density:
Genm 2.455 2 460 2448 2.450 Pa (Lot Avg ) 4.1 Avg % Fieid Voids
PFa 4.0 4.4 41 4.0 Target % RAP: 18.0 Specified % Density. 35
Moving Average 3550 a0 [X] 1| 4n
Time SI0AM | 1205PM| 315PM | 456 PM This al= [ 085 X 2353 ) =
Staton 272+00 303+00 | 352+D0 | 378+00 | Column
Side WEL WBL WEBL WBL Is Far
Sample Tons 279.00 81800 |1.782.00 | 2256.00 | Dist Lab Low Cuthier High Outiier NewQi= -1.78
Sublot Tons 5S00.00 83333 833.33 342 52 Test
Tons to Dale 1383818 | Hesults Fim Thickness [ FT) 9.3 Vs 154 DOT ResutsUses [ ]
Fines / Bdumen Ratic B0-1.40 0.94 B.0-150 [EERTT
Remarks. This is to certify material described herein meets the applicabie
Gsb 2622 Gb. _ 10360  Effective % Binder (Poe) 487 specifications.
Tons of Mix for Pay. _ 2508 18 Tors of Binder for Pay _ 136.04
Mix Change information
Cartified Toch Jeff Jenkins NWDBE  Cent Mo
Certfied Tecn Rick Loschen CiB13 _ Cert No
Davipater __ Cantal Miteras Dwt Malenan P Eegresr  _ Cowatir ____ Par
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800241 - 10/08 ver.3.5 DAILY HMA PLANT REPORT
Project No.: NHSX-020-2(70)--3H-47 Contractor: Tri-State Paving JMF VMA: 14.3 Report No. 9
Contract ID: 47-0202-070 County: Ida/Sac Size: 1/2 Lab Voids Target: 4.0
Mix Design No.. ABD10-3024 Recycle Source: ABC10-005 Mix Type: _HMA 3M A 60% CR Design Gyrations: 86
Hot Box 1.D. No.: 81310hbl | 81310hb2 | 81310hb3 | 81310hb4 Time 7:00 9:00 11:00 1:00 3:00 5:00 7:00
Date Sampled: 08/13/10 | 08/13/10 | 08/13/10 | 08/13/10 |Air Temp. °F na na na n/a 88 89
Gradation ID: Specs 81310cfL Binder Temp. °F na na na na 300 300
1in. (25mm) Sieve 100 100 Mix Temp. °F nfa na na na 280 280
3/4in. (19mm) Sieve 100 100 Mat Temp. °F n/a n/a n/a n/aa 278 276
12in. (12.5mm) Sieve 90-100(97) 98 From Station | To Station Lane Placement And Date Placed: _08/13/10
3/8in. (9.5mm) Sieve 83-97(90) 92 961+50 1031+00 EBND Density Record Date Tested: 08/14/10
* #4 (4.75mm) _Sieve 58-72(65) 69 Course Placed: Intermediate
* Moving Average Intended Lift Thickness: 1.5
* #8 (2.36mm) Sieve 43-53(48) 46 Tested By: Dennis Altman
* Moving Average
#16 (1.18mm) Sieve 32 Core No.: 1 2 3 4 5 6 7
* #30 (600um) Sieve 21-29(25) 22 Station 965+30 | 979+44 | 989+28 | 996+51 [ 1005+82 | 1011+96 | 1023+83
* Moving Average CL Reference 15L 10.7L 9.7L 3.8L 4.9L 9.8L 12L
#50 (300um) Sieve 11 W1 Dy 1,252.8 [ 1,1035 994.1 883.7 986.8 889.9 1,126.0
#100 (150um) Sieve 52 W 2 inH20 7115 609.0 549.9 490.1 546.0 496.0 629.8
[* #200 (75um) Sieve 1.4-5.4(3.4) 35 W3 Wet 1,253.8 | 1,104.9 994.9 884.7 987.6 891.2 1,127.2
* Moving Average Difference 542.3 495.9 445.0 394.6 441.6 395.2 497.4
Compliance ( Y/N) Y Field Density 2310 2.225 2.234 2.239 2.235 2.252 2.264
Intended Added, % Binder 4.70 % Binder from RAP % Density 98.173 94.560 94.943 95.155 94.985 95.708 96.218
Actual Added, % Binder 4.45 17.03% % Voids 59 9.3 9.0 8.8 8.9 8.2 77
Intended Total, % Binder 5.60 Actual % RAP [Thickness (in.) 2 1.75 15 1.5 15 15 1.75
Actual Total, % Binder 5.30-5.90 5.36 16.32% Gmb (Lot Aw.):  2.353 Awg. Field Density:  2.251
Gmb: 2.352 2.354 Gmm (Lot Avg.): 2.454 Awg. % Density:  95.677
Gmm: 2.453 2.455 Pa (Lot Avg.): 4.1 Awg. % Field Voids: 8.3
Pa: 4.1 4.1 Target % RAP: _ 15.0 Specified % Density: 95
Moving Awverage 3.5-5.0
Time 4:13PM | 6:00PM This Ql= 2251 - (095 X 2353 ) = 0.54
Station 1021+50 | 990+00 Column 0.029
Side wB WB Is For
Sample Tons 120.00 553.00 Dist. Lab Low Outlier: 0.90 High Outlier:  2.03 NewQ.l =  0.48
Sublot Tons 500.00 350.52 Test
Tons to Date it 850.52 Ut 850,52 Results Film Thickness (FT): 9.4 vmA 141 D.OT. Resuts Used |
Fines / Bitumen Ratio 0.6-1.4 0.79 8.0-15 13.315.3
Remarks: Start Intermediate @ 3:15pm due to
Gsb: __ 2.593 Gb: _ 1.0380 _ Effective % Binder (Pbe): 4.42 problems with the plant
Tons of Mix for Pay: _850.52 Tons of Binder for Pay: _ 45.57
Mix Change
Certified Tech: Rick Weisbrod NW 473  Cert. No.
Certified Tech: Jason Pergande NW 693  Cert. No.
Distribution: ____ Central Materials ____ Dist. Materials ____ Proj. Engineer ____ Contractor ____ Plant
800241 - 10/08 ver.35 DAILY HMA PLANT REPORT
Project No.: NHSX-020-2(70)--3H-47 Contractor: Tri-State Paving JMF VMA: 14.3 Report No. 10
Contract ID: 47-0202-070 County: Ida/Sac Size: 1/2 Lab Voids Targef 4.0
Mix Design No.: ABD10-3024 Recycle Source: ABC10-005 Mix Type: _HMA 3M A 60% CR Design Gyrations: 86
Hot Box LD. No.: 81410hbl | 81410hb2 | 81410hb3 | 81410hb4 Time 7:00 9:00 11:00 1:00 3:00 5:00 7:00
Date Sampled: 08/14/10 | 08/14/10 | 08/14/10 | 08/14/10 Air Temp. °F 73 75 78 81 83 84
Gradation ID; Specs 81410cfL Binder Temp. °F 300 300 300 300 300 300
1in. (25mm) Sieve 100 100 Mix Temp. °F 285 280 282 280 280 280
3/4in. (19mm) Sieve 100 100 Mat Temp. °F 279 275 275 274 274 276
1/2in. (12.5mm) Sieve 90-100(97) 98 From Station | To Station Lane Pl And Date Placed: _08/14/10
3/8 in. (9.5mm) Sieve 83-97(90) 93 842+00 1031+16 EBND Density Record Date Tested: 08/16/10
* #4 (4.75mm) Sieve 58-72(65) 68 Course Placed: Intermediate
* Moving Average Intended Lift Thickness: 1.5
* #8 (2.36mm) Sieve 43-53(48) 48 Tested By: Dennis Altman
* Moving Average
#16 (1.18mm) Sieve 33 Core No.: 1 2 3 4 5 6 7
* #30 (600um) Sieve 21-29(25) 22 Station 848+62 | 870+23 [ 902+11 | 933+19 | 067+29 | 990+52 [ 1029+37
* Moving Awverage CL Reference 28RT 20RT 5.8 RT 13RT 6.0RT | 10.4RT | 44RT
#50 (300um) Sieve 11 W1 Dry 1,039.3 [ 11713 | 11613 987.8 949.4 10674 | 1,167.0
#100 (150um) Sieve 53 W2 inH20 585.7 657.9 649.0 550.3 536.3 600.5 645.2
* #200 (75um) Sieve 1.4-5.4(3.4) 3.6 W3 Wwet 10402 | 1,172.1 | 1,163.0 989.5 950.0 1,068.3 | 1,168.4
* Moving Average Difference 454.5 514.2 514.0 439.2 413.7 467.8 523.2
Compliance ( Y/N) Y Field Density 2.287 2.278 2.259 2.249 2.295 2.282 2.231
Intended Added, % Binder 4.70 % Binder from RAP % Density 96.948 96.566 | 95.761 95.337 97.287 96.736 94574
Actual Added, % Binder 4.50 16.44% % Voids 7.0 74 8.2 8.6 6.7 7.2 9.3
Intended Total, % Binder 5.60 Actual % RAP Thickness (in.) 15 175 175 15 2 137 1.85
Actual Total, % Binder 5.30-5.90 5.38 15.83% Gmb (Lot Avg.): 2.359 Aw. Field Density: = 2.269
Gmb: 2.359 2.357 2.361 2.358 Gmm (Lot Awg.):  2.460 Avg. % Density: ~ 96.173
Gmm; 2.468 2.456 2.458 2.458 Pa (Lot Awg.): 4.1 Awg. % Field Voids: 7.8
Pa: 4.4 4.0 39 4.1 Target % RAP: 15.0 Specified % Density: 95
Moving Average 3.5-5.0 4.2 4.1 41
Time 9:36 AM | 11:22AM | 1.40PM | 4:15PM This QL= 2269 - (095 X 2359 ) = 1.22
Station 1021+20 | 983+00 932+50 882+40 Column 0.023
Side EB EB EB EB Is For
Sample Tons 121.00 671.00 | 1,409.00 [ 2,147.00 | Dist. Lab Low Outlier: High Outlier: New Q.I =
Sublot Tons 500.00 833.33 833.33 567.22 Test
Tons to Date i 2.733.88 it 3584.40 | Results Film Thickness (FT): | 9.1 VMA: 139 DOT Resuts Used| |
Fines / Bitumen Ratio 0.6-1.4 0.84 8.0-15 13.3-15.3
Remarks:
Gsb: 2.593 Gb: _1.0380 Effective % Binder (Pbe): 4.31
Tons of Mix for Pay: _2733.88 Tons of Binder for Pay:
Mix Change
Certified Tech: Rick Weisbrod NW 473  Cert. No.
Certified Tech: Jason Pergande NW 693  Cert. No.
Distribution: ____ Central Materials __ Dist. Materials __ Proj. Engineer ____ Contractor ___ Plant
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800241 - 10/08 ver. 3.5 DAILY HMA PLANT REPORT

Project No.: NHSX-020-2(70)--3H-47 Contractor: Tri-State Paving IMF VMA: 14.3 Report No.: 11
Contract ID:  47-0202-070 County: Ida/Sac Size: 12 Lab Voids Target: 4.0
Mix Design No.: ABD10-3024 Recycle Source: ABC10-005 Mix Type: _HMA 3M A 60% CR Design Gyrations: 86
Hot Box 1.D. No.: 81610hb1 | 81610nb2 | 81610hb3 | 81610hb4 Time 7:00 9:00 11:00 1:00 3:00 5:00 7:00
Date Sampled: 08/16/10 | 08/16/10 | 08/16/10 | 08/16/10 |Air Temp. °F 56 59 67 75 80 80
Gradation ID: Specs 81610cfL Binder Temp. °F 300 300 300 300 300 300
1in. (25mm) Sieve 100 100 Mix Temp. °F 290 285 285 280 280 280
3/4in. (19mm) Sieve 100 100 Mat Temp. °F 287 280 275 275 275 275
1/2in. (12.5mm) Sieve 90-100(97) 96 From Station | To Station Lane Pl And Date Placed: _08/16/10
3/8in. (9.5mm) Sieve 83-97(90) 90 1852+00 962+50 wB Density Record Date Tested: 08/17/10
* #4 (4.75mm) _Sieve 58-72(65) 68 Course Placed: Intermediate
* Moving Average Intended Lift Thickness: 1.5
* #8 (2.36mm) _Sieve 43-53(48) 46 Tested By: Dennis Altman
* Moving Average
#16 (1.18mm) Sieve 32 Core No.: 1 2 3 4 5 6 7
* #30 (600um) Sieve 21-29(25) 22 Station 1860+21 | 1870+25 [ 1890+04 | 1917+38 | 777+33 | 856+58 | 948+66
* Moving Average CL Reference 105LT 76LT 17LT 9.1LT 15LT 42LT 33LT
#50 (300um) Sieve 11 W1 Dy 10239 | 12732 [1016.2 | 12918 | 10431 | 10711 | 1,2053
#100 (150um) Sieve 54 W2 inH20 574.0 713.9 566.0 725.2 584.7 595.8 6725
* #200 (75um) Sieve 1.4-5.4(3.4) 3.7 W3 Wet 1,024.2 | 12740 | 10170 | 1,292.7 | 1,0439 | 1,0724 | 1,206.5
* Moving Average Difference 450.2 560.1 451.0 567.5 459.2 476.6 534.0
Compliance (Y/N) Y Field Density 2274 2273 2.253 2276 2272 2247 2.257
Intended Added, % Binder 4.70 % Binder from RAP % Density 96.397 | 96.354 | 95507 | 96.482 | 96.312 | 95.252 | 95.676
Actual Added, % Binder 4.48 16.72% % Voids 7.6 7.6 8.5 75 7.7 8.7 8.3
Intended Total, % Binder 5.60 Actual % RAP [Thickness (in.) 15 2 15 2 175 175 175
Actual Total, % Binder 5.30-5.90 5.38 16.11% Gmb (Lot Avg.): 2.359 Awg. Field Density: =~ 2.265
Gmb: 2.362 2.359 2.359 2.357 Gmm (Lot Awg.):  2.461 Awg. % Density:  95.997
Gmm: 2.458 2.462 2.464 2.461 Pa (Lot Avg.): 4.2 Aw. % Field Voids: 8.0
Pa: 3.9 4.2 4.3 4.2 Target % RAP: 15.0 Specified % Density: 95
Moving Average 3.5-5.0 4.0 4.0 4.1 4.2
Time 9:30 AM | 11:15 AM | 1:45PM This Ql = 2.265 - (095 X 2359 ) = 2.00
Station 938+20 897+00 844+00 Column 0.012
Side WB wB WB Is For
Sample Tons 348.00 947.00 1,696.00 Dist. Lab Low Outlier: High Outlier: New Q.I. =
Sublot Tons 500.00 833.33 833.33 | 1,308.50 Test
Tons to Date dit 3,549.25 tt 7,133.65 Results Film Thickness ( FT): 9.0 VMA: 13.9 D.O.T. Results Used:l:l
Fines / Bitumen Ratio 0.6-1.4 0.86 8.0-15 13.3-15.3
Remarks: 74.09 Ton went to Highway 10
Gsb: __ 2.593 Gb: _1.0380 Effective % Binder (Pbe): 4.30 Shown as waste on the Tank Stick
Tons of Mix for Pay: _3475.16 Tons of Binder for Pay: _ 187.11
Mix Change
Certified Tech: Rick Weisbrod NW 473  Cert. No.
Certified Tech: Jason Pergande NW 693  Cert. No.
Distribution: ____ Central Materials ____ Dist. Materials __ Proj. Engineer ____ Contractor ___ Plant
BOG241 - 1008 ver. 3.5 DAILY HMA PLANT REPORT
Project No: NHSX-020-2(70)-3H-47 Contractor: Tri-State Pavil IMFVMA: 143 Report No: 11
Contract 1D: 47-0202-070 County: Tda/Sac Size: 2 Lab Voids Target 4.0
Mix Design No: ABD10-3024 Recycle Source: ABG10-006 Mix Type: _HIMA IM A 60% CR Design Gyrations: BB
Hot Box |.D. No.: 8161001 B1610hb2 B1610hb4 700 £:00 11:00 1:00 3:00 5:00 7:00
Date Sampled: 08/16/10 | 081610 | 08/16/10 | DBMEM10 56
Gradation Specs B1610ch 300 300 300 300 300 300
1in. (25mm) Sieve 100 100 290
34 in, (19mm) Sieve 100 100 ]
172in. (12 5mm) Sieve | 80-100(87)| 96 From Station | To Stabon | Lene Placement Ang Date Placed. OB/16/10
8 in. (9.5mm) Sieve 83-97(90) 90 | DensityRecor Date Tested: 0B/17/10
%4 (4.75mm) Sieve 5B-72(65) | 68 Course Placed: Intermediate
= Moving Average e (O Intended Lift Thickness: 1.5
| #8 2.35mm)_Sieve 43-53(48) 48 Tested By: Dennis Altman
* Moving Average
#16 (1.18mm) Sieve 32 Core No.: 1 2 3 4 5 [ 7
* #30 (500um) Sieve 21-29(25) 22 Station
* Moving Average CL
#50 {(300um) Sieve 11 W1 Dry 1.238.7 | 1,126.0
#100 (150um) Sieve 5.4 W2 inH20 700.5 625.5
" #200 (75um) Sieve 14-54(34)] 37 W3 Wet 1.238.5 | 1,127.1
* Maoving Average Differenca 538.0 501.6
Compliance ( Y/N ) Y Field Density 2298 2.245
Intended Added. % Binder 4.70 % Binder from RAP % Density 97.414 | 65.167
Actual Added, % Binder 4.48 16.72% % Voids 6.6 8.8
Intended Total, % Binder 5.60 Actual % RAP [Thickness (in.} 1.75 1.75
Actual Total, % Binder 5.30-5.90 5.28 16.11% == Gmb (LotAvg):  2.359 Avg. Field Density:
Gmb: 2.362 2358 | 2.350 2.357 Gmm (LotAvg): _ 2481 Avg. % Density:
Gmm: 2.458 2.452 2.454 2.481 Pa (Lot Avg.) 4.2 Avg. % Field Vioids:
Pa: 39 42 43 [¥] Target% RAP: 15,0 Specified % Density: 95
Mving Average 3.55.0 4.0 4.0 4.1 4.2 TR _—
Time 530 AM | 11:15 AM|_1:45 PM This aL= - (085 » 23588 ) =
Station 938+20 | B897+00 | B44+00 Column
Side WB WE w8 Is For
Sample Tons 348.00 547.00 | 1,696.00 Dist. Lab Low Outser: High Outsier: NewQl= -1.81
Subiot Tons 50000 | 83333 | 833.33 | 1,308.50 Test —_— = T
Tons 1o Date a 3,540.25 [T 713385 | Results Film Thickness (FT): 9.0 vmA: 139 DOT ResutsUses| |
Fines | Bitumen Ratio 0.6-1.4 0. B.0-15 33153
Remarks: 74.09 Ton went to Highway 10
Gsb: 2.583 Gb: _1.0380 Effective % Binder (Pbe): 4.30 Shown as waste on the Tank Stick
Tons of Mix for Pay: _3475.16 Tons of Binder for Pay:  187.11
Mix Change
Certified Tech: Rick Weaisbrod NW 473 Cert. No.
Certified Tech: Jason Pergande MW B83  Cert Mo
Diswitnsion: ____ CentraiMatenals ___ Dist Mawrisis __ Proj Enginetr ____ Contracior ____ Plant I
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800241 - 10/08 ver. 3.5 DAILY HMA PLANT REPORT

Project No.: NHSX-020-2(70)--3H-47 Contractor: Tri-State Paving IMF VMA: 143 12
Contract ID:  47-0202-070 County: Ida/Sac Size: 1/2 4.0
Mix Design No.: ABD10-3024 Recycle Source: ABC10-005 Mix Type: HMA 3M A 60% CR Design Gyrations: 86
Hot Box ID. No.: 81710hb1 | 81710hb2 | 81710nb3 | 81710hb4 Time 7:00 9:00 11:00 1:00 3:00 5:00 7:00
Date Sampled: 08/17/10 | 08/17/10 | 08/17/10 | 08/17/10 |Air Temp. °F 56 59 67 75 80 80
Gradation ID: Specs 81710c1 Binder Temp. °F 300 300 300 300 300 300
1in. (25mm) Sieve 100 100 [Mix Temp. °F 290 285 285 280 280 280
3/4in. (19mm) Sieve 100 100 Mat Temp. °F 287 280 275 275 275 275
1/2in. (12.5mm) Sieve 90-100(97) 98 From Station | To Station Lane And Date Placed: _08/17/10
3/8in. (9.5mm) Sieve 83-97(90) 92 1857+50 842+00 EB Density Record Date Tested: 08/18/10
* #4 (4.75mm) _Sieve 58-72(65) 69 Course Placed: Intermediate
* Moving Average Intended Lift Thickness: 1.5
* #8 (2.36mm) Sieve 43-53(48) 46 Tested By: _Dennis Altman
* Moving Average
#16 (1.18mm) Sieve 32 Core No.: 1 2 3 4 5 6 7
* #30 (600um) Sieve 18-26(22) 21 Station 1859+13 | 1890+34 | 1909+02 | 777+19 | 806+33 | 811+94 | 839+66
* Moving Average CL Reference 4.6 RT 3.6 RT | 109RT | 6.7RT 1.7RT 3.4RT 8.8 RT
#50 (300um) Sieve 11 W1 Dry 984.9 10443 ]1,0364 | 1,236.9 | 11224 | 1,096.8 | 1,050.2
#100 (150um) Sieve 5.1 W2 in H20 547.3 588.8 579.4 694.1 634.4 618.2 592.9
* #200 (75um) Sieve 1.4-5.4(3.4) 33 W3 Wet 985.8 1,045.0 |1,037.2 | 1,237.9 | 11231 | 10974 | 1,051.1
* Moving Average Difference 438.5 456.2 457.8 543.8 488.7 479.2 458.2
Compli (YIN) Y Field Density 2.246 2.289 2.264 2.275 2.297 2.289 2292
Intended Added, % Binder 4.70 % Binder from RAP % Density 95.291 97.115 96.054 96.521 97.454 97.115 97.242
Actual Added, % Binder 4.49 16.03% % Voids 8.8 7.0 8.0 7.6 6.7 7.0 6.9
Intended Total, % Binder 5.60 Actual % RAP [Thickness (in.) 15 15 1.75 2 175 1.75 175
Actual Total, % Binder 5.30-5.90 5.35 15.33% Gmb (Lot Avg.): 2.357 Aw. Field Density: ~ 2.279
Gmb: 2.359 2.360 2.353 Gmm (Lot Awg.): 2.462 Awg. % Density: ~ 96.685
Gmm: 2.461 2.464 2.460 Pa (Lot Avg.): 4.2 Awg. % Field Voi 7.4
Pa: 4.1 4.2 4.3 Target % RAP: 15.0 Specified % Density: 95
Moving Average 3.5-5.0 4.2 4.2 4.2
Time 1:30 PM This Ql= 2279 - (095 X 2357 ) = 2.21
Station 825+00 Column 0.018
Side EB Is For
Sample Tons 274.00 Dist. Lab Low Outlier: High Outlier: New Q.I. =
Sublot Tons 500.00 750.00 709.47 Test
Tons to Date dit 1,959.47 it 9,093.12 Results Film Thickness ( FT): 9.3 VMA: 14 D.O.T. Results Usedi:
Fines / Bitumen Ratio 0.6-1.4 0.77 8.0-15 13.3-153
Remarks: Late start due to rain.
Gsb: 2.593 Gb: _1.0380 Effective % Binder (Pbe): 4.27 448.40 Ton went to other projects
Tons of Mix for Pay: 1959.47 Tons of Binder for Pay: _ 104.69 Shown as waste on the Tank Stick
Mix Change
Certified Tech: Rick Weisbrod NW 473  Cert. No.
Certified Tech: Jason Pergande NW 693  Cert. No.
Distribution: _____ Central Materials _____ Dist. Materials _____ Proj. Engineer _____ Contractor _____ Plant
800241 - 1008 ver. 35 DAILY HMA PLANT REPORT
Project N;J ; EHS}(—OZ’D—Z;?OtaH-ﬂ t:ung:mwbr ;rn-srate Paving Mﬁ 14.3 mv;‘::?m: 12
MoxDsogn No: FEDTCS0SE Recycte Source: ABCTO-008 MixType: FIVASMAGI%CR Desgn Gyratons: —— 85—
Hot Box LD, No.: 81710hb1 | B1710hb2 | 81710hb3 | B1710hb4 Time: 700 00 11:00 1 : : |
Date Sampled: 08710 | 0817110 m}ﬁnmn {\IrTﬂ. F 56 59 67 7050 sa?}u 56:10 =
m:m s:;: 3117;?1 inder Temp. °F 300 300 300 300 300 300
. (25mm) ! Temp. °F 290 285 285 280 280 280
34 n {1omm) Sieve 100 100 Temp°F 287 | 280 275 | 215 | 278 275
12 (125mm) Sieve 1 90.100(97); 68 FromStaton | ToStation | Lane | PlacementAnd  Date Pisced 08117710
261 (0 Snie) St b3810) | 92 1857050 | eazeoo | 8 Density Record Date Tested: 08/16/10
4 (4 75mm) s:\;m 56-72(65) | 69 Course Placed: Intermediate
lunug. — Intended Lift Thickness: 1.5
(45 @23%mm) Sieve | 43-53(48 48 Tested By Dennis Altman
* Moving Average I
#16 {1.18mm) Sieve 32 Core No.: 1 2 3 4 5 8 7
[£#30 (p00um) Sieve 18-26(22) 21 Stabion
= Moving Average CL Reference
|#50 (300um) Sieve 11 w1 12471 | 12123 | 1,140.7
#100 {150um) Sieve 51 wz_%?_ 7014 | 6770 | 6376
" #200 (75um) Sieve 14-54(34)] 33 W3 wet 12480 | 12134 | 11420
* Moving Average Difference 5466 | 5364 504.4
Compliance ( YN | Y Field Density 2.282 2.260 2.261
Intended Added, % Binder 4.70 % Binder from RAP % Den: 96.818 | 95.885 | 95.927
Actusl Added. % Binder 449 16.03% % Voids 73_| 82 | 82
Intended Total, % Binder 560 ‘Actual % RAP [Thickness (in) 2 175 1.75 ==
Actual Total, % Binder 5.30-5.90 5.35 15.33% Gmb (LotAvg):  2.357 ‘Avg. Field Density:
Gmb:. 2.359 2.360 2.353 Gmm (Lot Avg): _ 2.482 Avg. % Density:
(:::.m. 2:?1 2:& 34 2:20 Pa (Lot Avg.): 4.2 Avg. % Field Vioids:
i 2 d T % RAP: 1 i
Moving Average | 3.5-5.0 42 4. 4.2 o 50 Speclled % Denslt 85
Time 1:30 PM This QL= - { 085 X 2357 ) =
Station 825+00 Column
Side EB Is For
Sample Tons 274.00 Dist. Lab Low Outtier: High Outiier: NewQl= -1.80
Sublot Tons 500.00 | 750.00 | 709.47 Test = - S
Tons to Date an 1,950.47 n 9.083.12 | Results Film Thickness (FT): 9.3 vMA: 14 DOT. Resuts Uses[ ]
Fines / Bilumen Rabo 0614 | 0.7 o TR
Remarks: Late start due to rain.
Gsb: 2503 Gb: _ 1.0380  Effective % Binder (Pbe): __ 427 448.40 Ton went to other proj
Tons of Mix for Pay: _1859.47 Tons of Binder for Pay. _ 104.69 Shown as waste on the Tank Stick
Mix Change
Certified Tech: Rick Weisbrod NW 473 Cent No.
Certified Tech: Jason Pergande NW 653  Cent No.
Disvitaion: ___ Central Msterisls ____ Dist Matorisls __ Proj Engineer ___ Contrsctor ____ Plan
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500241 - 1008 ver. 35 DAILY HMA PLANT REPORT
Project No.: NHSX-020-2(70)-3H-47 Contractor: Tri-State Pavi JMFVMA: 143 Regort No.: 13
Contract IC: "4‘7‘-5252‘-3?5&)—' County: ac Stze: 12 Lab Vioids Target: ___ 4.0
Mix Design No.: ABD10-a024 Recycle Source: ABC10-005 == Mix Typa: 80% CR Design Gyrations:
Hat Bex LD, Ne.: B1810hb1 | B1610hb2 | 81810nb3 | s1810hba Time 700 9:00 11:00 1:00 5:00 5:00 7.00
Date Sampled: 08/18M10 | 0BM8&/10 | 081810 | 081810 lair Temp. *F 58 62 70 74 76 79
Gradation ID: Specs £1810c1 Binder Temp. °F 300 300 300 300 300 300
[1in. (25mm) Sievs 100 100 i Temp. °F 250 280 285 288 285 252
304 In. (18mm) Sieve 100 100 t Temp. °F 280 | 278 276 250 278 280 _|
1i2in (12.5mm) Sleve 90-100(87) 98 From Station | ToStstion | lane |  Placement And Date Placed: 08/18/10
308 In. (5.5mm)_Sieve 83-97(20) 91 1880+00 1857+50 o Density Record Date Tested: 08/19/10
* 24 (4.75mm) _Sieve 5B-T2{65) 63 Course Placed: Intermediate
* Moving Average Intended Lift Thickness: 1.5
* #8 (2.38mm) Sieve 43-53(48) 45 Tested By: Dennis Altman
= Maving Average
#16 (1.18mm) Sieve 33 Core No.: 1 2 3 4 5 [ 7
* #30 (500um) Sieve 18-26(22) 23 Station 1661+70 | 1673+92 | 1729+86 | 1767+69 | 1818+42 | 1836+32 | 1856+44 |
* Maving Average CL Reference Brt 33 87 Srt 1.6 36 79t
#50 Seve 12 W1 Dry 14144 | 9938 | 11159 [ 10159 | 900.8 | 1,108.4 | 1,067.5
#100 (150um) Sieve 59 W2 inH20 631.9 562.0 616.2 5734 514.0 6238 | 8032 |
<8200 (75um) Sieve 1.4-54(34) 37 W3 Wet 11154 | 9947 |1117.2 [ 10168 | 8014 | 1,109.8 [ 1.068.2 |
* Maving Average Difference 483.5 432.7 501.0 4434 3B7.4 486.0 465.0
Compliance { YN } Y Field Density 2.305 2297 2.227 2.291 2325 2.283 2.296
Infended Added, % Binder 4.70 % Binder from RAP % Density 97.422 | 97.084 | 94125 | 96.830 | 98267 | 96.492 | 97.041
Actual Added, % Bindar 4.49 16:35% 3% Voids. 6.6 6.9 a.7 71 B 75 6.9
Intended Total, % Binder 5.60 Actual % RAP [Thickness (in.) 1.76 1.50 1.75 1.50 50 1.75 1.75
‘Actual Total, % Binder 5.30-580 | 537 15.89% Gmb (LotAvg:  2.366 Avg. Field Density: 2,289
Gmb; 2.359 2.360 2.364 2,389 Gmm (Lot Avg 2,467 Avg. % Density: 96,752
Gmm: 2486 2457 2.486 2467 Pa(lotAvg) _ 41 Avg, % Field Volds: __ 7.2
Pa: 3.8 43 41 4.0 Target% RAP: _ 15.0 Specfied % Density: __ 85
Maving Average 3.5-5.0 41 4.2 4.2 4.0
Time 8:30 AM | 12:30 PM [ 3:30PM | 5:30PM | This oL= 2289 - ( 085 % 2386 ) = 1.38
Station 1850400 | 1815400 | 1778+30 | 1695+00 | Celumn 0.03
Side EB EB EB EB Is For
‘Sampie Tons 140.00 | 1,062.00 | 1,380.00 | 2,350.00 | Dist Lab Low Outlier High Outfier: New QL=
Sublot Tors 500.00 | 833.33 | 83333 | 612.29 Test R
Tons fo Date an 1,95047 0 5,003.12 | Resulls Film Thickness (FT): 8.5 w137 D.O.T. Results um;:
Fines | Bifumen Ralo 0.6-1.4 0.88 8.0-15 133153
= Remarks: 16 ton surface patch
Gsr __ 2.593 Gbc _1.0380 _ Effective % Binder (Pbe: __ 420
Tons of Mix for Pay:  2778.95 Tons of Binder for Pay. 148,08 558.65 ton o other projects shown as waste on the tank stick
Mix Change
Certified Tech: Cert. No.
Certfied Tech: Jason Pargande NWE83_ Cert No.
Distiwson: _ CenialMaterals ___ Dist Matorials ___ ProjEngineer ___ Contactor ____ Plant
BOGZAT - 108 ver, 35 DAILY HMA PLANT REPORT
ProjectNo: NHSX-020-2(70)-3H-47 Contractor: Tri-State Pavil JMF WM 143 ReportMo: _ 13
Contract 1D: County: Sze 12 Lab Voids Target: ___4.0
Mix Design No: ABDI0-3024 Recycle Source: ABC10-008 Mo Type: _HIMA 3W A 60% CR Design Gyrations:
Hot Box LD, No.: B18100hb1 B1810hb2 B1810hb3 E1810hbd Time 7:00 00 | 1100 1:00 3000 5:00 700
| Date Sampled: 08/18/10 | DBB/10 | 08/18/10 | 08M8MD Temp.°F 58 62| 70 74| 76 | 78 ==
Gradation ID: Specs 81610c1 Temp. °F 300 300 300
1in. (25mm) Sieve 100 100 Temp. 'F 250 290 292
34 in. (19mm) Sieve 100 100 Temp. 'F 280 | 278 | 280
12n_(125mm) Seve | 90-100(87)| _ 98 From Station | To Station | Lane Placoment And Date Placed: DBITB10
3% In, (9.5mm) Sieve 83-97(90) |61 Density Record Date Tested: 08/19/10
"84 (4.75mm)_Sieve 58-72(65) | 63 Course Placed: Intermediate
* Maving Average __ Intended LIt Thickness: 1.5
" #E (2 Sieve 43-53(48) 45 Tested By: Dennis Altman
~ Moving Average
#16 (1.18mm) Sieve 33 Core No.: 1 2 3 4 5 6 7
* #30 (B00um) Sieve 18-26(23) 23 Station
* Moving Average CL Reference
@;m.n;sme 12 W1 Dy 12251 | 1251.9
100 {150um) Sieve 59 W2 inH20 684.0 T08.0
* #200 (T5um) Sieve 1.4-54(34)] 37 W3 Wet 12262 | 12525
~ Maving Average Difference 5422 544.5
| Comgliance { Y/ ) = Y Field Density 2258 | 2238
intended Added, % Binder 4.70 % Binder from RAP % Density 85478 | 97.168
Actual Added, % Binder 4.43 16.35% % Vokds B4 6.8
intended Totad, % Binder 5.60 Actual % RAP |[Thickness (in.) 2 2
Actual Total, % Binder 5.30-590 | 537 15.69% Gmb (LotAvg): 2366 Avg. Field Density:
[ 2.369 2.360 2064 | 2369 Gmm (LotAvg): 2487 Avg. % Density:
Gmm: 2466 2457 2466 2.457 Pa (Lot Avg.): 41 Avg. % Field Voids:
Pa: 39 43 4.1 4.0 Target% RAP: __ 15.0 Specified % Density. __ 95
Moving Average 3.5-5.0 4.1 4.2 4.2 4.0 e
Time B30 AM | 12:30 PM | 3:30PM | 530PM | This al= - (05 x 2366 ) =
Station 1850+00 | 1815+00 | 1778+30 | 1685+00 | Column
Side EB EB EB EB Is For
Sample Tons 140.00 | 1,062.00 | 1,380.00 | 2,350.00 | Dist Lab | LowOutier High Outler: NewQl=  -1.91
‘Sublot Tons 50000 | 833.33 | 83333 | 612.29 Test - - A
Tons to Date an 1,950.47 w 908312 | Results Film Thickness (FT): 8.5 vMA 137 D.O.T. Results I.Ised::
Fines / Bitumen Ratio 0.6-1.4 0.88 B.0-15 133153
Remarks: 16 ton surface
Gstr _ 2593 Gb: _1.0380  Effective % Binder (Pre): __ 4.20
Tons of Mix for Pay: _2778.95 Tons of Binder for Pay: __149.08 559.65 ton to other projects shown as waste on the tank stick
Mix Change
Certified Tech: Cert. No.
Certified Tech: Jason Pergande NWBI3_ Cert. No.
Distrbution: ____ Cenfrai Materigls ___ Dist Malerisls ____ Prog Engineer Comtractr ____ Plant

148



800241 - 10/08 ver. 3.5

DAILY HMA PLANT REPORT

Project No.: NHSX-020-2(70)--3H-47, Contractor: Tri-State Paving JMF VMA: 14.3 Report No.: 14
Contract ID: 47-0202-070 County: Ida/Sac Size: 12 Lab Voids Target: 4.0
Mix Design No.: ABD10-3024 Recycle Source: ABC10-005 Mix Type: HMA 3M A 60% CR Design Gyrations: 86
Hot Box 1.D. No.: 81910hb1 | 81910nb2 | 81910hb3 | 81910hb4 Time 7:00 9:00 11:00 1:00 3:00 5:00 7:00
Date Sampled: 08/19/10 | 08/19/10 | 08/19/10 | 08/19/10 Air Temp. °F 68 72 78 80 82 83
Gradation ID: Specs 81910c1 Binder Temp. °F 300 300 300 300 300 300
1in. (25mm) Sieve 100 100 Mix Temp. °F 292 292 290 288 292 290
3/4.in. (19mm) Sieve 100 100 Mat Temp. °F 275 278 279 276 280 279
1/2in. (12.5mm) Sieve 90-100(97) 97 From Station | To Station Lane And Date Placed: _08/19/10
3/8in. (9.5mm) Sieve 83-97(90) 92 1623+00 1818+50 It Density Record Date Tested: 08/20/10
* #4 (4.75mm) _Sieve 58-72(65) 67 Course Placed: Intermediate
* Moving Average Intended Lift Thickness: 1.5
* #8 (2.36mm) _Sieve 43-53(48) 49 Tested By: Dennis Altman
* Moving Average
#16 (1.18mm) Sieve 33 Core No.: 1 2 3 4 5 6 7
* #30 (600um) Sieve 18-26(22) 23 Station 1631+75 | 1661+06 | 1699+86 | 1714+95 | 1758+73 | 1787+01 | 1804+34
* Moving Average CL Reference 281t 331t 761t 361t 571t 5.0 It 871t
#50 (300um) Sieve 11 W1 Dry 870.5 995.3 1,202.8 | 1,007.2 | 1,061.9 | 1,042.8 985.3
#100 (150um) Sieve 5.3 W2 in H20 490.7 557.6 662.1 561.1 590.7 583.3 549.7
* #200 (75um) Sieve 1.4-5.4(3.4) 3.7 W3 Wet 871.0 995.9 1,204.2 | 1,008.2 | 10625 | 1,043.7 987.4
* Moving Average Difference 380.3 438.3 542.1 447.1 471.8 460.4 437.7
Compliance ( Y/N ) Y Field Density 2.289 2.271 2.219 2.253 2.251 2.265 2.251
Intended Added, % Binder 4.70 % Binder from RAP % Density 96.786 96.025 93.827 95.264 95.180 95.772 95.180
Actual Added, % Binder 4.50 15.65% % Voids 7.1 7.8 9.9 8.5 8.6 8.0 8.6
Intended Total, % Binder 5.60 Actual % RAP Thickness (in.) 1.25 1.50 2.00 150 175 1.50 1.50
Actual Total, % Binder 5.30-5.90 5.33 14.94% Gmb (Lot Avg.):  2.365 Awg. Field Density: ~ 2.257
Gmb: 2.366 2.359 2.367 2.367 Gmm (Lot Awg.):  2.463 Awg. % Density: ~ 95.433
Gmm: 2.442 2479 2.465 2.464 Pa (Lot Avg. 4.0 Awg. % Field Voids: 8.4
Pa: 3.1 4.8 4.0 3.9 Target % RAP: 15.0 Specified % Density: 95
Moving Average 3.5-5.0 3.9 4.0 4.0 4.0
Time 11:48 AM [ 2:35 AM This Ql= 2257 - (095 X 2365 ) = 0.47
Station 1784+00 | 1685+70 Column 0.022
Side WB WB Is For
Sample Tons 375.00 1,242.00 Dist. Lab Low Outlier: 1.73 High Outlier: 1.45 New Q.I. =
Sublot Tons 500.00 833.33 833.33 593.22 Test
Tons to Date dit 1,959.47 Ut 9,093.12 Results Film Thickness (FT): 8.8 VMA: 137 D.O.T. Results Used:|:]
Fines / Bitumen Ratio 0.6-1.4 0.87 8.0-15 13.3-15.3
Remarks: 525.64 ton was surface test strip- marked as waste on tank stick
Gsb: 2.593 Gb: _ 1.0380 Effective % Binder (Pbe): 4.25 49.05 ton for the city 0 Manning- marked as waste on tank stick
Tons of Mix for Pay: _2759.88 Tons of Binder for Pay: _ 147.15
Mix Change
Certified Tech: Rick Weisbrod NW 473  Cert. No.
Certified Tech: Jason Pergande NW 693  Cert. No.
Distribution: _____ Central Materials _____ Dist. Materials ____ Proj. Engineer _____ Contractor ____ Plant
800241 - 10108 ver. 35 DAILY HMA PLANT REPORT
Project Mo.: NHSX-020-2(70)-3H-47 Contractor: Tri-State Paving JMF VA 14.8 R No.: _Test stri
Contract | Tﬁ?m‘mLJ— County: Ida/Sac Sie: __ 112 Lab Voi::?rﬂarget _4.0£_
Mix Design No.: ABD10-3027 Recycle Source: ABC1 Mix Type: _HMA aM A 75% CR Design Gyrations: __ 86
Hat Box 1.D. No.: 81910hb1 81910hb2 | B1910hb3 | 81910hb4 Time: .00 8:00 11;00 1:.00 3:00 500 7:00
Date 08/19/10_| 08/19/10_| 08/19/10_| 0880 A Temp. 'F &8 72_|_ 78 80 82 83
Gradation ID: Specs B1910c1 Binder Temp. *F 300 300 300 300 300 300
1in. {35mm) Sieve 100 100 [IMiz Temp. *F 292 292 290 288 292 290
344 in. (19mm) Sieve 100 100 Mat Temp. *F 275 278 278 276 280 278
172 in. (12.5mm) Sieve 20-100(87) 96 From Station | To Station | Lane Placement And Date Placed: 08/19/10
378 in. {8.5mm) Sieve 83-97(90) 80 1818+50 1852+00 it Density Record Date Tested: 08720110
* #4 (4.75mm) _Sieve 60-7T4(67) 69 Course Placed: Surface
* Moving Average Intended Lift Thickness: 1.5
" #8 (2.35mm) Sieve 40-50(45) 43 Tested By: Dennis Altman
* Moving Average
#16 (1.18mm)} Sieve 28 Core No.: 1 2 3 4 7
* #30 (500um) Sieve 18-26(22) 18 Station 1819+02 | 1823+62 | 1830+11 | 1833+18 | 1838+03 | 1841+53 | 1844+21
* Moving Average CL 261t 10.2 1t 10.8 1t 201 681t 221t 941t
#50 (300um) Sieve 9. W1 Dry 927, 1,286.3 | 998.0 7253 | 1.0372 | 994. 833.7
#100 (150um) Sieve 5.9 W2 inHz20 517.7 718.5 563.2 407.3 585.4 566. 467.1
* #200 (75um) Sieve 1.9-5.9(3.9) 4.1 W3 Wet 9279 | 1.287.1 998.3 7257 |1.0376 | 985. 834.1
* Maving Average Difference 410.2 568.56 435.1 3184 452.2 429.0 367.0
Compliance { YN ) Y Fieid Density 2261 2.262 2284 2.278 2294 2.319 2272
Intended Added, % Bincer 5.00 % Binder from RAP % Density 95.040 | 95.082 | 96.427 | 95755 | 96427 | 97.478 | 95.502
Actual Added, % Binder 4.98 14.55%  Voids 8.6 8.5 7.2 79 7.2 6.2 8.1
Intended Total, % Binder 5.80 Actual % RAP {Thickness (in.) 1.50 2.00 1.50 1.25 1.50 1.50 834.1
Actual Total, 3% Binder 5.50-6.10 5.83 15.27% Gmb (Lot Avg):  2.379 Avg. Field Density. 2,283
Gmb: 2379 Gmm (LotAvg) 2473
Gmm: 2473 Pa (Lot Avg.): 3.3
Pa: 3.8 Target % RAP: _ 15.0
Maoving Average 3.5-5.0
Time 9:30 AM This QL= 2283 - { 095 x 2379 ) = 1.08
Station 1846+00 Column 0.021 T
Side WB Is For
Sample Tons 171.00 Dist. Lab Low Outlier: High Outlier: New QI =
Sublot Tons 500.00 25.64 Test s
Tons to Date an 525 64 Wt 52564 | Results Film Thickness (FT): 9.7 vma: 143 DOT.ResutsUses| ]
Fines | Bitumen Ratio 06-1.4 0.88 8.0-15 136158
Remarks:
Gst: __ 2615 Gb: _1.0380 _ Effective % Binder (Pbe): __ 4.60
Tons of Mix for Pay: _ 525.64 Tons of Binder for Pay: __ 30.66
Mix Change
Cenified Tech: Rick Weisbrod Nw 473 Cert No.
Certified Tech: Jason Pergande NW 633 Cert. No.
Distribuior: ____ CorfrafMatorials ____ Dist Materlals ____ Proj.Engineer ____ Contractor __° Plant
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800241 - 1008 vor, 3.5 DAILY HMA PLANT REPORT
Project No.: NHS)(—OZO—Q(?G}::JH-W Contractor: Tri-State Pavi JMFUMA: 143 Report No.: 15
Contract ID: 470 County: 1d Size: 112 Lab Voids Target 4.0
Mix Design No.: ABE10—3024 ~ Recycle Source: AB Mox Type: _HIMA 3M A 60% CR Design Gyrations: ___ 86
Hot Box L. No.: 82010hb1 | sa01onb2 | s201ohb3 | e201ohbs I Time 7:00 .00 11:00 1:00 3.00 5:00 7:00
Date Sampled: 08/20/10 | 08/20/10 | 08/20/10 | 08/20/10 lair Temp. °F 70 74 78 83 3 88
Gradation ID: Specs 82010c1 Binder Temp. *F 300 300 300 300 300 300
1in. {25mm) Sieve 100 100 Temp. °F 292 292 290 288 292 290
34 in. (19mm) Sleve 100 100 emp, “F _125 278 278 276 280 279
112 in. (12.5 Sieve 90-100(87) 97 From Station | To Station Lana Flacement And Date Placed: 08/2010
38 in. (8.5mm)_Sleve 83-97 92 1584410 1660+00 Density Record Date Tested: 0872010
*#4 (4.75mm) Sieve 58-72(B5) B8 Course Placed; Intermediate
* Moving Average Intended Lift Thickness: 1.5
*#8 (2.36mm) _Sleve 43-53(48) 45 Tested By: Dennis Altman
* Moving Average
#16 (1.18mm) Sieve 31 Core No.: 1 2| 3 4 5 7
* #30 (500um) Sieve 18-26(22) 21 Station 1587+05 | 1598+76 | 1608+51 | 1626+10 | 1638+01 | 1643+26 | 1653+73
* Moving Average CLReference | 6.0t | 25t | 651 | 60nrt | 41t | 40 | 8orn
#50 (300um) Sieve 11 W1 Dy 9641 [ 11088 | 8335 | 10437 | 9455 | 1,007.8 | 8246 |
100 (150um) Sieve 57 W2 _inHzo 542, G224 | 466, 5BE.5 532.4_| 623.56 | 4B1.7 |
- #200 (75um) Sieve 14-54(3.4) 38 W3 Wet 9646 | 11092 | 834.1 | 10444 | 9459 | 1,098.5 | 8249
* Moving Average i 421, 486.8 367.2 457.9 413.5 475.0 363,
Compliance ( YiN ) ¥, Fisld Density 2.286 2.278 2270 2.279 2.287 2311 2270
Intended Added, % Binder 4.70 % Binder from RAP % Density 96.619 | 96.281 | 95.943 | 96.323 | 06.661 | 97.675 | 95043
Actual Added, 3% Binder 4.47 16.23% % Volds 71 74 7.7 74 7.0 6.1 7.7
Intended Total, % Binder 5.60 Actual % RAP Thickness (in.) 1.50 1.75 1.50 1.50 1.50 1.75 1.25
Actual Total, % Binder 5.30-5.90 5.34 15.48% Gmb (LotAvg):  2.366 Avg. Field Density. 2,283
G 2362 | 2365 2372 Gmm (LotAvg): _ 2480 Avg.% Densit: _96.492
Gmm: 2457 2.460 2.462 Pa (Lot Avg.): 3.8 Avg. % Field Voids: 7.2
Pa: 39 39 3.7 Target% RAP: _ 15.0 Specified % Density, 95
Moving Average 3.5-5.0 42 | 38 3.9
Time 10:55 AM |_3:00 PM | 4:47 PM This QL= 2283 - [ 085 x 2386 ) = 252
Statien 1610+00 | 1640+00 | 1610+40 Column 0.014
Side WB EB EB Is For
Sample Tons 221.00 874.00 | 1,372.00 Dist, Lab Low Qulier: High Outliar: NewQ.L=
Sublct Tons 500.00 750,00 521.43 Test
Tons to Date [ 1,771.43 it 5,093.12 | Resulis Film Thickness (FT): 9.0 A 13.6 D.OT. Results um::'_]
Fines / Bitumen Ratio 0614 0.68 B.0-15 133153
Remarks: 7 TON SURACE PATCH- SHOWN AS WASTE ON TANK STICK
Gsh: _ 2.593 Gb: _1.0380  Effective % Binder (Pbe): __ 4.30
Tons of Mix for Pay: _1771.43 Tons of Binder for Pay: __94.46
Mix Change
Cerfified Tech: Rick Weisbrod NW 473 Cert No.
Certified Tech: Jason Pergande NWESS _ Cert No.
Distribosicne ___ Caeviral Materisls  ____ Dist Materials ____ Proj. Enginear — Cosfractor ___ Plant
800241 - 1008 ver. 3.5 DAILY HMA PLANT REPORT
Project No.: NHSX-020-2(70)-3H-47 Contractor: W_ JNF VA 14 8 Report No. 16
Conlract ID: 47-0202-070 County: Size: Lab Void Toget 20—
Mix Design No.: 2 Recycle Source: Al E 0-005 Mix Type: _________Mm Design Gyrations: EE
Hot Box LD. No.: 52110hb1 | 62110hb2 | 82110nb3 | 82110hb4 | Time 7:00 9:00 11:00 100 300 5:00 7:00
Date Sampled: 08/2110 | 08/21/10 | 08/21/10 | 08/21M10 ir Temp. *F 70 73 79 82 89 90
Gradation |D: Specs 82110c1 Einder Temp. F 300 300 300 300 300 300
1in. (25mm) Sieve 100 100 L 'F 293 290 290 295 | 290 | 295
304 In. (19mm) Sieve 100 100 Temp. °F 275 275 m_bm [ 275 | 280 | |
142 in. (12.6mm) Sieve 90-100(87) 97 From Station | To Station | Lane Date Placed: 08/21/10
378 In. (8.5mm) Sieve 83-97(90) 92 1031418 B27+50 it W Date Tested: 08/23110
* #4 (4.75mm) _Sieve B0-74(67) 72 Course Placed: Surface
* Moving Average Intended Lift Thickness: 1.5
*#8 (2.38mm) _Sieve 40-50{45) 46 Tested By: Dennis Altman
= Moving Average
#16 (1.18mm) Sleve 29 CoeMNe: | 1 | 2 3 4 5 B 7
* #30 (600um) Sieve 18-26(22) 20 Station 850+35 | 877+92 | BBB+22 | 937+41 | 061+28 | 987+84 | 1029+35
* Maving Average CL Reference 861t 6.7 I 231 1061t | 1081t 81t | 981t
450 oo Sieve EX W1 Dry 11117 | 11133 | 10834 | 7582 | 0615 | 8861 | ©091.3
#100 (150um) Sieve 4. W2 inH20 622.7 626.9 605.2 A17.3 | 5364 500.4 565.5 |
* #200 (75um) Sieve 1859(38) 3.0 W3 wet 11127 [ 11138 [ 1,043 | 759.1 | 9623 | B86.4 | 9918
* Moving Average Difference 450.0 AB7.0 4791 341.8 425.9 386.0 426.3
= TYIN] Y Field Density 2269 22856 2.261 2218 2.258 2.296 2.325
Intended Added, % Binder 5.00 % Binder from RAP % Density 95577 | 96293 | 95240 | 93429 | 95114 | 96.714 | 97.935 |
‘Actual Added, % Binder 77 15.04% % Vioids 83 76 86 103 8.7 72 6.0
Intended Total. % Binder 5.80 Actual % RAP ) | 175 | 175 | 175 | 125 | 180 | 125 15
Actual Total, % Binder 550610 | 581 15.15% . Gmb {LotAvg) _ 2374 Avg. Field Density. _ 2.273
Gmb: 2376 2371 2.373 2376 Gmm (LotAva) _ 2.474 Avg. % Density: _ 95.758
Gmm 2471 2474 2.478 2475 PaflotAvg) _ 4.1 Avg. % Field Voids: 8.1
Pa: 3.8 4.2 4.2 4.0 Target % RAP: 150 Specified % Density: 895
Moving Average 3.5-5.0 | 41
Time TT15AM | 1:15PM | 3:26 PM | 416 PM | _This al= 2273 - ( 085 x 2374 ) = 0.52
Station 1010+15 | 969+10 | 897+50 | B71+50 | Column 0.034
Side wh whb wh wh Is For
Sample Tons 273.00 796.00 | 1,653.00 | 2,168.00 | Dist. Lab Low Outfier: _ 162 High Outlier: 1,53 New QL =
Sublot Tons 500.00 | 833.33 | 833.33 | 414.27 Test
Tons to Date an 2,580.63 n 310657 | Results Film Thickness (FT): 105 A 143 DOT.ResutsUsed |
Fines / Biumen Ratio 0.6-1.4 0.67 BB ftay
Remarks:
Gstc _ 2615 Gb: _1.0380  Effective % Binder (Fhe): __ 449
Tons of Mix for Pay:_2580.83  Tons of Binder for Pay: _ 144.80
Mix Change
Cerfied Tech: Rick Weisbrod Nw4TS__Cen N
Certified Tech: Jason Pergande NW 683 Cert. No.
Disyiutiorr ____ Coniraf Materials ____ Dist Malerlals ____ Prof Engineer ___ Conlacior _J__ Plant
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800241 « 1008 ver. 3.5

DAILY HMA PLANT REPORT

Project No.: NHSX-020-2(70)-3H-47 Contractor. Tri-State Pavi JMFYMA: 148 Report No.: 17
Contract ID: 47-0202-071 County: Tda/Sac Ske: 112 Lab Voids Target ___ 4.0
Mix Design No.: ABDT0-3027 Recycle Source; ABL10-005 Mix Type: _HIIA I A 75% CR Design Gyrations: ____ 86
Hot Box LD, No.: 82310hb1 | 62310hb2 | 82310hb3 | 82310hb4 Time 7:00 9:00 11:00 1:00 300 5:00 7:00
Date Sampied: 08/23110 | 08/23/10 | 08/23M10 | 082310 Air Temp. *F 69 72 75 84 86 89
Gradation 1D: Specs 82310c1 Binder Temp. "F 300 300 300 300 300 300
1in. {25mm) Sieve 100 100 Temp. °F 295 295 290 290 290 290
344 in, (18mm) Sieve 100 100 E ‘I‘emé, *F 2_?8 277 278 275 275 275
172 in. (12.5mm) Sieve 90-100(97) 28 From Station | To Station Lane Blacoment And Date Placed: OB/23/10
3/8 in. (8.5mm) Sleve 83-87(80) 93 816450 1031418 n Density Record Date Tested: 0824110
* #4 (4.75mm) _Sieve B0-T4(6T) 73 Course Placed: Surface
* Moving Average Intended Lift Thickness: 1.5
" #8 (2.36mm) Sieve 40-50{45) 47 Tested By: Dennis Altman
* Maving Average
#16 {1.18mm) Skeve 29 Core No.: 1 2 3 4 5 ] 7
=30 (800um) Sieve 18-26(22) 21 Station 817+74 | B66+69 | BA2+B5 | 025+03 | 941+29 | G60+21 | 1012+15
* Moving Average CL Reference 40 55 89rnt 1021t 1.7 79 | 103n
#50 (300um) Steve 10 W1 Dy 10811 | 9832 | 10144 13.4 8849 | 8586 | 8516
#100 (150um) Sleve 5 W2 inH20 6113 | 5504 | 5662 16.4 486, 482.0 | 480.8
* #200 (75um) Sleve 1.8-59(3.9) 35 W3_Wet 10815 | 9836 | 1.0151 139 | 8852 | 857. 852.0
* Moving Average Differance 470.2 4332 4489 387.5 388. 375.2 372
Compliance { YN } Y Figid Density 2,289 2270 2.260 2.298 2.279 2283 2284
Intended Added, % Binder 5.00 % Binder from RAP % Density 96435 | 95218 | 94.799 | 96.393 | 95596 | 95763 | 98.225
Actual Added, % Binder 472 15.78% % Voids 74 8.5 89 74 8.2 8.0 78
Intended Tetal, % Binder 5.80 Actual % RAP I Thickness (in.) 175 1.50 1.50 1.50 128 1.50 1.25
Actual Total, % Binder 550610 | 560 _1586% == Gmb (LotAvg):  2.384 Avg. Field Density: 2,283
Gmb: 2363 | 2385 2383 _| 2.385 Gmm (LotAvg): _ 2482 Avg. % Density: __95.776
Gmm: 2484 | 2481 2483 | 2.478 Pa(lothvg) _ 4.0 Avg. % Fild Voids: __ 8.0
Pa 4, 3. 4.0 38 Terget % RAP: __ 15,0 Specified % Density: __ 95
Maving Average 3.5-5.0 4. 4, 4.0 4.0
Time 10:30 AM | 11:55 AM | 210PM | 4115 PM This QL= 2.283 - ( D85 x 2384 ) = 1.21
Statien 1062+00 | 987460 | 915+00 | 866+20 | Column 0.015
Side. EB EB EB EB Is For
Sample Tons 424.00 B74.00 |1,599.00 | 2,251.00 | Dist Lab Low Outfier: High Qutiier: New QL=
Sublot Tons 500.00 833.33 B833.33 75587 Test
Tons 1o Daté an 295242 [0 505688 | Hesults Film Thickness (FT): - 9.6 v 13.9 DOT.ResutsUses[ ]
Fines / Bitumen Ratio 0614 0.80 B.0-15 138158
Remarks: 28.89 ton to the city of Manning- shown as waste on tank stick.
Gsbr _ 2615 Gb: _ 1.0380  Effeciive % Binder (Pbe): 4,35
Tons of Mix for Pay. _2822.53 Tons of Binder for Pay. _ 163.66
Mix Change
Cetified Tech: Rick Weisbrod Nw473  Cert No.
Certified Tech: Jason Pergande NW B93 _ Cert. No.
P P [ — Beed Brinase Pe— - E—

BO0241 - 1008 ver 35

DAILY HMA PLANT REPORT

Project No.: NHSX-020-2(70)--3H-47 Contractor; Tri-State Pavi IMEVMA: _ 14.8 Reporto: 18
Contract1D: 4 County: TdalSac Sive; —__ 12 Lab Voids Target 4.0
Mix Design No.: ABD10-3027 Recycle Source: ABGI0-006 Mix Type: _HIMIA 3M A 75% CR Design Gyrations: 85
Hot Box LD, No.: 82410hb1 | B2410hb2 | B2410mb3 | 82410nb4 T Time 7:00 2:00 11:00 1:00 3:00 5:00 7:00
Date Sampled: 08/24/10 | 08/24/10 | 08/24/10 | 08/24/10 [[air Temp. °F El 65 69 72 73 73
Gradation ID; Specs 82410c1 Binder Temp. *F 300 300 300 300 300 300
1in. (25mm) Sleve 100 100 Temp. °F 298 299 299 300 295 300
4 in. (19mm) Sieve 100 100 Temp. *F 280 283 285 285 280 285
1/2in. (12.5mm) Sieve 90-100(87) 98 From Station | To Station | Lane Placement And Date Placed: 08/24/10
/8 In. (9.5mm)_Sieve 83-97(80) 93 1781+52 B27+50 3 Density Record Date Tested: 08/25/10
* #4 (4.75mm) _Sieve 60-74(67) 72 Courss Placed: Surface
* Moving Average Intended Lift Thickness: 1.5
* #8 Sieve 40-50(45) 46 Tested By: Dennis Altman
* Moving Average
#18 (1.18mm) Sieve 28 CoeMo: | 1 | 2 3 4 5 6 7
* #30 (500um) Sieve 18-26(22) 21 Station 1829+41 | 1850458 | 1916+16 | 784+04 | 787+17 | 811+20 | 818+98
* Moving Average CL Referance 3Th 4.9 It 221 191t 351 5.9 It 6.4 It
#50 (300um)_Sieve 9. W1 Dy 8874 | 1,061.5 | 1,087.1 | BB1.2 T 7564 | 98290 |
[#100 [150um) Sieve 4 W2 _inH20 4942 | 5982 | 5830 | 4915 | 6502 | 4341 | 560.1
* £200 (75um) Sieve 1658(38) 3 W3 Wet 887.9 | 10620 | 1,037.8 | 8621 | 0837 | 7565 | 2833
rTe— Diflerence 3937 | 4638 | 4548 | 3706 | 4335 | 3224 | 4232
Comgliance { YN ) ¥ Field Density 2.254 2.289 2.280 2.325 2.267 2.346 2323
Intended Added, % Binder 5.00 % Binder from RAP % Density 94825 | 96208 | 95919 | 97.812 | 95.372 | 98696 | 57.728
Actual Added, % Binder § 473 15.48% % Violds 8.6 7.2 76 58 8.1 4.9 5.8
intended Total, % Binder 5.80 Actual % RAP Thickness (in.) 1.50 1.75 1.75 1.25 1.50 1.25 1.50
Actua) Total, % Binder 5.50-6.10 5.69_ _‘I 5.44% Gmb (LotAvg): 2377 Avg. Field Density: 2,298
Grmib: 2.379 2.379 2.376 2.374 Gmm (LotAvg): _ 2.467 Avg. % Density, 96,664
G 2467 2.467 2.469 2.466 Pa (Lot Avg.): 3.7 Avg. % Field Volds: 6.9
Pz 36 3.6 3. 37 Target % RAP:  15.0 Specified % Denshy: a5
Maving Average 3.5-5.0 3.8 3.8 3.7 3.7
Time 10:20 AM [ 12116 PM | 3:40PM | 5:20PM | This al= 2298 - { 085 x 2377 ) = 147
Station TET+40 | 1902+10 | 1896+80 | 1810+25 | Column | 0.034
Side WB WB WB WEB Is For
| Sampie Tons 468.00 |[1,027.00 | 1,802.00 | 2,304.00 | Dist. Lab Low Outlier; High Outlier: New Q.1 =
Sublot Tens 500.00 | 733.33 | 733.33 | 534.19 Test
Tons to Date an 2,500.85 " 855084 | Results Film Thickness (FT):  10.4 M 142 D.O.T. Results um::l
Fines / Bitumen Ratio 06-1.4 0.72 8.0-15 13.8-15.8
- Remarks: 2 TON OF ROAD WASTE
Gsb: __ 2615 Gb; __1.0380  Effective % Binder (Pte): 4.61 44.66 TON TO THE CITY OF MANNING- BOTH SHOWN AS WASTE
Tons of Mix for Pay: _ 2500.85 Tons of Binder for Pay: __140.01 ON THE TANK STICK
Mix Change
Certified Tech: Rick Weisbrod Nw 473 Cert. No.
Certified Tech: Jason Pergande NWESE_ Cert No.
Distribution: ____ Contral Materials  ____ Dist Materials ____ Proj Engineer _____ Coniracior Part
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£00241 - 10008 w'.,:;w s DAILY HMA PLANT REPORT
New: Contractor: Tri-State Pavini : 5
Contract 1D: 47-0202-070 County: Tda/Sac ko 11“'EI Lab u;'fi;"%"a.':i‘é —}%—
Mix Design No.: ABD10-3027 ) Recycle Source: il Mix Type: _HIMA, 3M A 75% CR Design Gyrations: 86
Hot Bax 1D, No.: 82510hb1 | 82510hb2 | B2510hb3 | 82510hb4 Time 7:00 5:00 11:00 1:00 3:00 5:00 7:00
Date Sampled: 08/25M0 | 08/25(10 | 0825710 | 08/25/10 lnir Temp. °F 58 63 69 71 72 74 -
Gradation ID: Specs. 8251061 Binder Temp, *F 300 300 300 300 300 300
1 in. (25mm) Sieve 100 100 Temp. °F 300 305 288 295 268 300
304 in. (19mm) Sleve 100 100 t Temp, *F 280 285 285 278 280 280
A2 in. (12.5mm) Sieve 50-100(87) 7 From Sta PlacementAnd Placed 2510
|38 in. (8.5mm) Sieve 2-97(90) 0 174mh T::tﬁ" L'nm Density Record g:.: :m g%:‘:g
* #4 (475mm) Sieve 0-74(67 7 Course Placed: Surface
_ 2 Mmhgl.\vmge Intended Lift 1.5
# [zs.am; “:mm 40-50(45) | 40 Tested By: Dennis Altman
#16 (1.18mm) Sleve 27 Core No.: 1 2 3 4 5 & 7
*#30 (00um) Sieve 18-26(22) 18 Station 1772+25 | 1804+08 | 1831431 | 1879+35 | 1892+88 | 709+85 | B15+42
Moving Average _ cL 751 6.2r 47t | 104n [ 471 16n 481
[#50 (300um) Sleve 9.8 W1 1,0534 | 837.7 | 10979 | 9832 | 11621 | 10102 | 8973 |
#100 (150um) Sieve & W2 _in Hzo 5056 | 4745 X 6663 | 6736 | 5066 |
5200 (750m) Sieve 155008 40 W3 wet | 10537 | 8379 | 1,0983 | 6837 | 1.1626 | 1,0106 | 8977 |
* Maving Average Difference 4581 | 3634 | 477.7 | 4361 | 4963 | 4370 | 3911 |
mm ; — — L — Field Density 2299 2,305 2.288 2.255 2342 2312 2.294
I , X RAP % 96,678 . .|
Actual Added, % Binder E 4.80 15.32% % Voids 6.8 9669:0 96;‘936 9‘5.%28 935‘1136 97623.25 96?,4168
Intended Total, % Binder .70 Actual % RAP {[Thickness (in.) 1.50 125 175 . ; g
Actual Total, % Binder 540-6.00 | 567 | 15.49% Gmb (LetAvg):  2.378 . i‘:.,. Field ;::nr 2??:3?1 __
Grmib: 2.379 2.376 2.378 2377 Gmm (Lot Avg.): _ 2.468 Avg. % Density: _ 96.750
c::m: 23,4:? 2;;0 2;—?@ 2;1.:3 Pa (Lot Avg.): 3.7 Avg. % Field Voids: 6.8
a 3 3 | T % ; pecifisd
Maving Average 3.5-5.0 3.7 3.7 3.7 3.7 A 182 " - -
Time 10:20 AM | 1:00 PM | 3:20 PM | 5:30 PM This QL= 2301 - ( 085 x 2378 ) = 1.61
Station 784420 | 1771+05 | 1819+30 | 1787+05 | Column 0.026
Side eb &b eb eb Is For
Sample Tons 374.00 | 1,426.00 | 1,876.00 | 2,250.00 | Dist. Lab Low Outlier; High Outlier; NewQl. =
Subict Tons 50000 | 733.33 | 73333 | 84222 | Test e~
Tons to Date dit 2,808.38 [ 11,368.72 | Results Film Thickness { FT ): X - :
Fines | Bitumen Ratio 0.6-1.4 0.87 o :.2-?5 i 131:: B PO feeas UMIE:I
Remarks:
Gstx 2615 Gb: _1.0380  Effective % Binder (Pba): 461
Tons of Mix for Pay: _2808.88 Tons of Binder for Pay. __150.21
Mix Change
Centified Tech: Rick Weisbrod Nw 473 Cert No.
Distrbution: ___ ContralMaterials ___ Dist Maledsls ____ Proj. Engineer ___ Comtmctr ___ Phant Teor dason ande NWES3_ cert to
200241 - 1008 vor. 35 DAILY HMA PLANT REPORT
Project Mo NHSX-020-2(70)-3H-47 Contractor: Tri-State Pavin IMFVMA 148 Reporifo. 20
Contract1D: 47-0202-070 County: ac Size: ___112 Lebivouds Taigac T"ﬁ
Mix Design No.: ABD10-3027 Recycle Source: Mix Type: _FIVIA SMTA 75% CR Design Gyrations: _85_
Hot Box LD, No: §2610hb1_| B2610hb2 | B2810hb3 | B2810nb4 Time 7:00 8:00 100 | 100 3:00 5:00 7:00
Date Sampled: 08/26M0 | 08/26M10 | 08/26M0 | 08/26/10 lair Temp. "F 55 &0 64 75 79 81
Gradation ID: Specs B2610c1 Binder Temp. °F 300 300 300 300 300 300
[ in. @5m) Sweve 100 100 Temp. 305 | 300 | 205 | 295 | 205 | 205
34 in_ (19mm) Sieve 100 100 Jemp. 285 | 280 | 280 | =280 | 280 | 285 | |
| 1/2in. (12.5mm) Sieve | 90-100{97)] 97 From Station | ToStation | Lane |  Placement And Date Placed: 08/26/10
318 In. (8.5mm) Sieve 83-97(80) 89 1584+10 1744471 i Density Record Date Tested: 08/27/10
*#4 (4.75mm) _Sieve 60-74(67) 67 Course Placed: Surface
- Intended Lift 15
" #5 (2.38mm) _Sieve 40-50(45) 40 Tested By: Dennis Altman
* Moving Average
#16 (1.16mm) Sieve 27 Comlo: 11 ] 2 = : -
* #30 (500um) Sieve 18-26(22) 18 Station 1585+03 | 1608+07 | 1632+22 | 1665+50 | 1679468 | 1705400 | 1740+11
* Moving Average CL Reference 441 9.8 261 45 83nt 10t 63t
[#50 (z00um) Sweve 5 Wioy | 12117 | 9514 |1,011.0 | 1,0861 | 8189 | 8008 | 1.021.4 |
12100 (150um) Sieve 5 W2 inH20 681.4 526.3 | 568.8 | 5991 | 4624 4552 | 568.0 |
|+ #200 (75um) Sieve 1959039 37 W3 Wet 12124 | 9524 | 10114 [ 10565 | 8194 801.2 [ 1.0219
~ Moving Average Difference 531.0 | 4261 4428 | 4574 357, 348, 453.9
< i) Y Field Density 2.282 2.233 2.284 2.309 2.294 2314 2.250
intended Added, % Binder 4.90 % Binder from RAP %Densty | 95963 | 93.902 | 96.047 | 97.098 | 96.468 | 97.309 | 94.617
‘Actual Added, % Binder 4.87 14.87% % Vioids 5 5.5 7.5 5.4 7.4 6.2 8.8
Intended Tatal, % Binder 5.70 Actual % RAP |[Thickness (in.) 1.75 .50 1.50 1.50 1.25 1.25 1.50
Achual Total, % Binder 5.40-6.00 5,2’_2____ 15.17% Gmb {LotAvg): _ 2378 Avg. Field Density: 2,281
Gmb: 2377 | 2379 2.378__| 2.376 Gmm {LotAvg): _ 2.468 Avg. % Density: _95.915
G, 2467 2,465 2.469 2.487 Pa(lotAvg): _ 3.7 Avg. % Field Voids: __ 7.6
Pa: 36 36 a7 37 Target % RAP:  15.0 Specified % Density: _ 95
Maoving Average 3.5-5.0 3.7 3.6 36 | 36
Time 9:35AM | 1:30PM | 3:15PM | 440PM This aL= 2281 - {085 x 2378 ) = 0.73
“Station 1837+10 | 1693400 | 1644470 | 1606+10 | Column 0.03
Side EB EB EB EB | IsFor |
Sample Tons 226.00 | 1,060.00 | 1,642.00 | 2,147.00 Dist. Lab Low Outlier; High Qutfier: New Q.. =
Sublat Tons 500.00 | 733.33 | 73333 | 451.34 Test —
Tons 1o Date a 2A18.00 0 1378672 | Results Film Thickness (FT):  10.4 vMa: 143 D.O.T. Results um::
Fines / Bitumen Ratio 0.6-1.4 0.80_ 8.0-15 13.8-158
- Remarks: Ther was 25.52 ton of plant waste and B ton road waste shownontank
Gst: __ 2615 Gb: _1.0380  Effective % Binder (Pbe): __4.64 stick.
Tons of Mixfor Pay: _2418.00  Tons of Binder for Pay. __138.19
Mix Change
Certified Tech: Rick Weisbrod Nw 473  Cert No.
Certfied Tech: Jason Pergande NWES3  Cert No.
Diswdwgon: ____ CeniralMaterisls ___ DistMaterials ___ Froj Engineer ____ Comtracior ____ Plart
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800241 - 10008 ver. 35

DAILY HMA PLANT REPORT

Project No.: NHSX-020-2(70)--3H-47 Centractor: Tri-State Pavin, JMFVMA: _ 14.8 Report No.: 21
Contract ID; 47-0202-070 County: TdalSac Size: 1 LabVoids Target: ___ 4.0
Mix Design No.. ABD10-3027 Recycle Source: ABC10-005 Mix Type: _HMA 3M A 75% CR Gyrations: BB
Hot Box 1.D. No.: 82710hb1 | 82710hb2 | 82710nb3 | &27iohba Time T:00 9:00 11:00 1:00 3:00 5:00 7:00
Date Sampled: 0B/2710 | 08/27/10 | 08/27/10 | OB/27M10 Alr Temp. *F 58 64 70 77 80 82
Gradation 10 Specs B2710c1 Binder Temp. *F 300 300 300 300 300 200
1in, {35mm) Sleve 00 100 Mix Temp. *F 300 300 305 300 300 300
34 in. (18mm) Sieve 00 100 §Mat Temp. °F 285 285 285 2=&_D 280 285
12 in. (12.5mm) Sieve 90-100(97) %6 From Station | To Station | Lane Placement And Date Placed: 08/27/10
3/8 in. (8.5mm) Sleve 13-97(90) B89 1584410 1788+62 Left Density Record Date Tested: 08/30/10
" #4 (4.75mm) Sieve 0-74(67) 67 Course Placed: Surface
* Moving Average Intended Lift Thickness: 1.5
*#8 (238mm) Sieve 40-50(45) 40 Tested By: Dennis Altman
* Moving Average
#18 (1.18mm) Sieve 27 Core No.: 1 3 4 5 T -
* #30 (600um) Sieve 18-26(22 18 Station 1589+52 | 1615+05 | 1652+66 | 1679+22 | 1704+56 | 1746422 | 178563
* Moving Average CL 481t 4.5t 10.5 1t 1081t 1051 4.2 1t 1.7 1t
250 (300um) Sleve W1 Dy 1,199.7 | 1,050.7 | 1,088.2 | 994, 11212 | 10065 | 1.072.7
100 (150um) Sieve j W2 InH20 677.3 | 589.9 | 6167 | 56C 6358 | 5625 | 6015
* #200 (75um) Sleve 1.8-5.9(3.9) 5 W3 Wat 1,2006 | 1.051.3 | 1.099.1 995.2 11219 | 1.007.5 | 1.0735
* Moving Average Difference 523.3 461.4 482.4 434, 486.1 445.0 472.0
Compliance ( Y/N } ¥ Field Density 2293 2277 2.277 2.287 2.307 2262 2.273
Intended Added, % Binder 4.90 % Binder from RAP % Densi 96.345 | 95672 | 95672 | 96.002 | 96.933 | 95042 | 95504
Actual Added, % Binder 4.81 15.44% % Voids 71 7.7 7.7 7.3 6.5 8.3 7.9
Intended Tetal, % Binder 5.70 Actual % RAP {Thickness (in. 1.75 1.5 1.75 15 1.5 1.5 1.5
Actual Teal, % Binder 5.40-8.00 5.69 15.66% Gmb (LetAvg): 2,380 Avg, Fisld Density: 2,282
Gmb: 2380 | 2379 | 23/8 | 2381 Gmm (LotAve): _ 2.467 Avg. % Density: _ 95,894
Gmm: 2467 | 2466 | 2469 | 2467 Pa(lotAvg) 3.6 Avg.% Fleld Voids: __ 7.6
Pa: 3.5 35 3.7 3. Target % RAP: _ 15.0 Specified % Density: 25
Moving Average 3.5-5.0 3.7 3.6 3.6 3
Time This QL= 2282 - ( 0895 ® 2380 ) = 1.40
Station Column 0.015 :
Side s For
Sample Tons Dist. Lab Low Outlier; High Outiier; New QL=
Sublot Tons 500.00 666.67 666,67 973.30 Test A
Tons to Date dat 2,806,684 W 16,583.35 | Results Film Thickness (FT): 0.7 viA:  14.2 DOT.ResutsUsea| |
Fines | Bitumen Rallo 0.6-1.4 0.75 ' 8015 138158
) Remarks: there was 6 ton of road waste
Gsb: 2615 Gb: __1.0380  Efective % Binder (Pbe): 4.64 i
Tons of Mix for Pay: _ 2806.64 Tons of Binder for Pay: 150,53
Mix Change Infe :
Certified Tech: Rick Weisbrod Nw 473 Celt No.
Certified Tech: Jason Pergande NWB93 _ Cart No.
Distibuticer ____ Coniral Materials __ Dist Materisis ____ Proj. Engineer Contractor H
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APPENDIX D: DOT FIELD CORE DENSITY REPORTS - 1A9
KOSSUTH/WINNEBAGO COUNTY PROJECT
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800241 - 10/08 ver. 3.5

DAILY HMA PLANT REPORT

Project No.: STP-009-4(44)--2C-55 Contractor: MATHY CONSTUCTION IMF VMA: 16.2 Report No.: _INT #1-1
Contract ID:  55-0094-044 size: L/2" TYPE A Lab Voids Target: 4.0
Mix Design No.: ABD0-2008 Mix Type: HMA 3M Design Gyrations: 86
Hot Box I.D. No.: INT504-1 INT504-2 INT504-3 INT504-4 INT504-2 Time 7:00 9:00 11:00 1:00 3:00 5:00 7:00
Date Sampled: 05/04/10 | 05/04/10 | 05/04/10 | 05/04/10 IDOT _ Air Temp. °F 50 66 74 78 82
Gradation ID: Specs INT504-1 Binder Temp. °F 308 310 311 310 308
1in. (25mm) Sieve 100 100 Mix Temp. °F 299 295 299 298 301
3/4in. (19mm) Sieve 100 100 Mat Temp. °F 250 260 265 260 265
U2in. (12.5mm) Sieve 87-100(94) 93 From Station To Station Lane Placement And Date Placed: _05/04/10
3/8 in. (9.5mm) Sieve 76-90(83) 82 1922+63 1911+93 RT Density Record Date Tested: 05/05/10
44 (4.75mm) _Sieve 57-71(64) 61 908+63 813+35 RT Course Placed: _Intermediate
* Moving Average 1922+63 1911+93 LT Intended Lift Thickness: 2"
* #8 (2.36mm) Sieve 40-50(45) 42 908+63 870+00 LT Tested By: Tim Molacek NE761
* Moving Average
#16 (1.18mm) Sieve 28 Core No.: 1 2 3 4 5 6 7
* #30 (600um) Sieve 16-24(20) 18 Station 1914+76 | 906+18 | 849+48 | 823+43 | 1912+56 | 897+83 | 886+79
* Moving Average CL Reference 27'LT | 6.7'LT 45LT | 1197 | 73'LT 6.0'LT | 7.0'LT
#50 (300um) Sieve 10 W1 Dy 1,256.6 | 1,280.3 968.1 659.7 1,386.2 945.5 983.7
#100 (150um) Sieve 5.7 W2 inH20 720.3 7435 557.6 380.6 802.1 548.5 566.5
* #200 (75um) Sieve 1.9-5.9(3.9) 4.1 W3 Wet 12574 | 1,280.6 968.6 660.0 1,386.9 945.9 984.1
* Moving Average Difference 537.1 537.1 411.0 279.4 584.8 397.4 417.6
Compliance (Y/N) Y Field Density 2.340 2.384 2.355 2.361 2370 2.379 2.356
Intended Added, % Binder 5.60 % Binder from RAP % Density 96.376 98.188 96.993 97.241 97.611 97.982 97.035
Actual Added, % Binder 5.82 % Voids 6.0 4.2 5.4 5.1 4.8 4.4 5.3
Intended Total, % Binder 5.60 Actual % RAP (in.) 2.625" 2.625" 2.000" 1.375" 2.875" 2.000" 2.000"
Actual Total, % Binder 5.30-5.90 5.82 Gmb (Lot Avg.): 2.428 Aw. Field Density: ~ 2.364
Gmb: 2.434 2.433 2.422 2.422 2.452 Gmm (Lot Awg.): 2.489 Awg. % Density:  97.347
Gmm: 2481 2.483 2.487 2.504 2.486 Pa (Lot Aw.): 25 Awg. % Field Voids: 5.0
Pa: 1.9 2.0 2.6 3.3 1.4 Target % RAP: Specified % Density: 95
Moving Average 3.5-5.0 25
Time 9:31AM [ 12:.00PM | 3:40 PM | 5:220 PM This Ql.= 2364 - (095 X 2428 ) = 3.83
Station 900+00 | 853+00 | 915+82 | 880+55 | Column 0.015
Side RT RT LT LT Is For
Sample Tons 430.00 1,285.61 Dist. Lab Low Outlier: High Outlier: New Q.I =
Sublot Tons 500.00 750.00 50.00 Test
Tons to Date TODAY | 130000 | TODATE | 130000 | Results Film Thickness (FT): _ 11.3 VMA: 146 D.OT.Resuts Used| |
Fines / Bitumen Ratio .06-1.4 0.79 8.0-15.0 15.2-17.2
Remarks: 1300 Ton @ 5.6% AC
Gsb: 2.679 Gb: __1.0370 Effective % Binder (Pbe): 5.21 1300 Ton for pay on project STP-009-4(44)--2C-55 Intermediate
Tons of Mix for Pay: 1300.00 Tons of Binder for Pay: 75.63

Mix Change Information:

5.9% AC to 5.6% AC Start of day.

Certified Tech: JAMES YOUNG NE227 Cert. No.
Certified Tech: AL STRUB EC192 Cert. No.
Distribution: ____ Central Materials ____ Dist.Materials ____ Proj Engineer ____ Contractor ____ Plant
800241 - 10/08 ver. 35 DAILY HMA PLANT REPORT
Project No.: STP-009-4(44)--2C-55 Contractor: MATHY CONSTUCTION IMF VMA: 16.2 Report No.:  INT #2
Contract ID:  55-0094-044 County: KOSSUTH Size: /2" TYPE A Lab Voids Target: 4.0
Mix Design No.: ABD0-2008R1 Recycle Source: Mix Type: HMA 3M Design Gyrations: 86
Hot Box I.D. No.: INT505-1 INT505-2 Time 7:00 9:00 11:00 1:00 3:00 5:00 7:00
Date Sampled: 05/05/10 | 05/05/10 Air Temp. °F 47 52 55 59 57
Gradation ID: Specs CF505-1 Binder Temp. °F 311 306 304 302 305
1in. (25mm) Sieve 100 100 Mix Temp. °F 298 293 297 301 295
3/4.in. (19mm) Sieve 100 100 Mat Temp. °F 285 280 275 295 290
1/2in. (12.5mm) Sieve 87-100(94) 92 From Station | To Station Lane Placement And Date Placed: _05/05/10
3/8 in. (9.5mm) Sieve 77-91(84) 82 870+00 814+35 LT Density Record Date Tested: 05/06/10
* #4 (4.75mm) Sieve 60-74(67) 62 814+35 813+35 LT Course Placed: Intermediate
* Moving Average Intended Lift Thickness: 2"
* #8 (2.36mm) _Sieve 42-52(47) 43 Tested By: Tim Molacek NE761
* Moving Average
#16 (1.18mm) Sieve 28 Core No.: 1 2 3 4 5 6 7
* #30 (600um) Sieve 17-25(21) 18 Station 802+18 | 854+64 | 854+04 | 841+08 | 835+75 | 822+56 | 821+32
* Moving Average CL Reference 3LLT | 14LT [ 1.7°LT | 95'LT [ 40LT [ 109'LT [ 12LT
#50 (300um) Sieve 9.6 W1 Dy 1,0183 | 1,083.2 | 1,037.2 543.2 905.8 745.1 920.4
#100 (150um) Sieve 55 W2 inH20 583.0 621.1 591.0 306.3 516.8 423.6 523.4
* #200 (75um) Sieve 1.8-5.8(3.8) 3.9 W3 wet 1,019.8 | 1,083.7 | 1,039.3 543.6 907.1 745.6 921.0
* Moving Average Difference 436.8 462.6 448.3 237.3 390.3 322.0 397.6
Compliance ( Y/N) Y Field Density 2.331 2.342 2.314 2.289 2321 2314 2315
Intended Added, % Binder 5.00 % Binder from RAP % Density 96.522 | 96.977 | 95.818 | 94.783 | 96.108 | 95.818 | 95.859
Actual Added, % Binder 5.10 % Voids 7.1 6.7 78 8.8 75 7.8 7.7
Intended Total, % Binder 5.00 Actual % RAP Thickness (in.) 2.125" 2.250" 2.125" 1.125" 2" 1.625" 2"
Actual Total, % Binder 4.70-5.30 5.10 Gmb (Lot Awg.): 2.415 Aw. Field Density: ~ 2.318
Gmb: 2416 2413 Gmm (Lot Avg.): 2.509 Awg. % Density: ~ 95.984
Gmm: 2.509 2.509 Pa (Lot Avg.): 3.8 Awg. % Field Voids: 7.6
Pa: 3.7 3.8 Target % RAP: Specified % Density: 95
Moving Average 3.5-5.0 2.9 34
Time 8:30 AM [ 8:50 AM This Ql.= 2318 - (095 X 2415 ) = 1.40
Station 849+25 | 839+40 Column 0.017
Side RT RT Is For
Sample Tons 400.92 538.93 Dist. Lab Low Outlier: High Outlier: New Q.I =
Sublot Tons 500.00 430.72 Test
Tons to Date TODAY | 930.72 | TODATE | 3835.95 | Results Film Thickness (FT): | 10.1 VMA: 145 D.OT. Resuts Used |
Fines / Bitumen Ratio .06-1.4 0.85 8.0-15.0 15.2-17.2
Remarks: 930.72 Ton mix for pay on project STP-009-4(44)--2C-55 Intermediate
Gsb: 2.679 Gb: _ 1.0370 Effective % Binder (Pbe): 4.60 0 TONS WASTE
Tons of Mix for Pay: _930.72 Tons of Binder for Pay: _ 47.50

Mix Change Information:

Distribution:

@ Start-up dropped AC% 0.2th

Central Materials

Dist. Materials

Proj. Engineer

Contractor

Plant

Certified Tech: JAMES YOUNG
Certified Tech: AL STRUB

NE227
EC192

Cert. No.
Cert. No.
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800241 - 10/08 ver. 3.5

DAILY HMA PLANT REPORT

Project No.: STP-009-4(44)--2C-55 Contractor: MATHY CONSTUCTION IMF VMA: 16.2 Report No.: __ INT #3
Contract ID:  55-0094-044 County: KOSSUTH size: L/2" TYPE A Lab Voids Target: 4.0
Mix Design No.: ABD0-2008R2 Recycle Source: Mix Type: HMA 3M Design Gyrations: 86
Hot Box I.D. No.: Time 7:00 9:00 11:00 1:00 3:00 5:00 7:00
Date Sampled: 05/06/10 Air Temp. °F 40 46 58 60 62
Gradation ID: Specs Binder Temp. °F 286 285 290 295 298
1in. (25mm) Sieve 100 Mix Temp. °F 305 302 298 296 303
3/4in. (19mm) Sieve 100 Mat Temp. °F 295 280 285 275 280
U2in. (12.5mm) Sieve 87-100(94) From Station To Station Lane Placement And Date Placed: _05/06/10
3/8 in. (9.5mm) Sieve 77-91(84) 860+00 874+00 Both Density Record Date Tested:
* #4 (4.75mm) Sieve 60-74(67) 925+00 930+80 Both Course Placed: Intermediate / Leveler:
* Moving Average 0+00 8+00 Both Intended Lift Thickness: 2"
* #8 (2.36mm) Sieve 41-51(46) Tested By: Tim Molacek NE761
* Moving Average
#16 (1.18mm) Sieve Core No.: 1 2 3 4 5 6 7
* #30 (600um) Sieve 16-24(20) Station
* Moving Average CL Reference
450 (300um) Sieve W1 Dry
#100 (150um) Sieve W2 in H20
* #200 (75um) Sieve 1.8-5.8(3.8) W3 Wet
* Moving Average Difference
Compliance ( Y/N ) Field Density
Intended Added, % Binder 5.00 % Binder from RAP % Density
Actual Added, % Binder 4.96 % Voids
Intended Total, % Binder 5.00 Actual % RAP (in.)
Actual Total, % Binder 4.70-5.30 4.96 Gmb (Lot Avg.): Awg. Field Density:
Gmb: Gmm (Lot Awg.): Awg. % Density:
Gmm: Pa (Lot Av.): Avg. % Field Voids:
Pa: Target % RAP: Specified % Density: 95
Moving Average 3.5-5.0
Time This Ql= 0.95 X ) =
Station Column
Side Is For
Sample Tons 323.60 1,025.00 | 1,672.27 | 2,082.79 | Dist. Lab Low Outlier: High Outlier: New Q.I =
Sublot Tons 500.00 219.92 Test
Tons to Date TODAY 719.92 TODATE | 455587 | Results Film Thickness (FT):  #DIV/0! VMA: D.O.T. Resuits USed::|
Fines / Bitumen Ratio .06-1.4 8.0-15.0 15.2-17.2
Remarks: 719.92 Tons mix made for pay as Intermediate on STP-009-4(44)--2C-565
Gsb: 2.676 Gb: __1.0370 Effective % Binder (Pbe): #DIV/O!
Tons of Mix for Pay: _ 719.92 Tons of Binder for Pay: _ 35.77 SEE REPORT SUR #2 FOR TEST RESULTS
Mix Change Information:
Certified Tech: JAMES YOUNG NE227 Cert. No.
Certified Tech: AL STRUB EC192 Cert. No.
Distribution: ____ Central Materials ____ Dist.Materials ____ Proj Engineer ____ Contractor ____ Plant
800241 - 10/08 ver. 35 DAILY HMA PLANT REPORT
Project No.: STP-009-4(44)--2C-55 Contractor: MATHY CONSTUCTION IMF VMA: 16.2 Report No.: _ INT #4
Contract ID:  55-0094-044 County: KOSSUTH Size: /2" TYPE A Lab Voids Target: 4.0
Mix Design No.: ABD0-2008R2 Recycle Source: Mix Type: HMA 3M Design Gyrations: 86
Hot Box I.D. No.: INT514-1 [ INT514-2 Time 7:00 9:00 11:00 1:00 3:00 5:00 7:00
Date Sampled: 05/14/10 | 05/14/10 IDOT _ J|Air Temp. °F 42 50 58 61
Gradation ID: Specs CF514-1 Binder Temp. °F 285 292 301 300
1in. (25mm) Sieve 100 100 Mix Temp. °F 302 288 285 295
3/4.in. (19mm) Sieve 100 100 Mat Temp. °F 275 275 290 290
1/2in. (12.5mm) Sieve 87-100(94) 93 From Station To Station Lane Placement And Date Placed: 05/14/10
3/8 in. (9.5mm) Sieve 77-91(84) 83 869+79 732+05 Both Density Record Date Tested:
* #4 (4.75mm) _Sieve 60-74(67) 66 Course Placed: Intermediate
* Moving Average 63 Intended Lift Thickness: 4"
* #8 (2.36mm) _Sieve 41-51(46) 44 Tested By: Tim Molacek NE761
* Moving Average 43
#16 (1.18mm) Sieve 28 Core No.: 1 2 3 4 5 6 7
*#30 (600um)_Sieve 16-24(20) 18 Station
* Moving Average 18 CL Reference
#50 (300um) Sieve 9.9 W1 Dy O CORE{
#100 (150um) Sieve 5.5 W 2_in H20
* #200 (75um) Sieve 1.8-5.8(3.8) 3.9 W3 wet
* Moving Average 3.6 Difference
Compliance ( Y/N ) Y Field Density
Intended Added, % Binder 5.00 % Binder from RAP % Density
Actual Added, % Binder 5.01 % Voids
Intended Total, % Binder 5.00 Actual % RAP Thickness (in.)
Actual Total, % Binder 4.70-5.30 5.01 Gmb (Lot Awg.):  2.418 Awg. Field Density:
Gmb: 2414 2.422 Gmm (Lot Aw.:  2.522 Avg. % Density:
Gmm: 2.523 2.520 Pa (Lot Aw.): 4.1 Avg. % Field Voids:
Pa: 4.3 3.9 Target % RAP: Specified % Density: 94
Moving Average 3.5-5.0 4.4 4.3
Time 9:00 AM [ 1:00 PM This Ql. = - 0.94 X 2418 ) =
Station 891+00 | 752+43 Column
Side LT RT Is For
Sample Tons 265.68 1,196.96 Dist. Lab Low Outlier: High Outlier: New Q.I =
Sublot Tons 500.00 750.00 242.56 Test
Tons to Date TODAY | 149256 | TODATE | 604843 | Results Film Thickness (FT): 9.4 VMA: 142 D.OT. Resuts Used |
Fines / Bitumen Ratio .06-1.4 0.90 8.0-15.0 15.2-17.2
Remarks: 1492.56 Tons mix made
Gsb: 2,676 Gb: _ 1.0370 Effective % Binder (Pbe): 431 1492.56 Tons mix for pay as Intermediate on project STP-009-4(44)--2C-55
Tons of Mix for Pay: _1492.56 Tons of Binder for Pay: __74.78 NO WASTE
Mix Change Information:
Certified Tech: JAMES YOUNG NE227 Cert. No.
Certified Tech: AL STRUB EC192 Cert. No.
Distribution: Central Materials Dist. Materials ____ Proj.Engineer ____ Contractor ____ Fant
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DAILY HMA PLANT REPORT

Project No.: STP-009-4(44)--2C-55 Contractor: MATHY CONSTUCTION IMF VMA: 16.2 Report No.:  INT#5
Contract ID:  55-0094-044 Size: /2" TYPE A Lab Voids Targe! 4.0
Mix Design No.: ABDO0-2008R2 Mix Type: HMA 3M Design Gyrations: 86
Hot Box I.D. No.: INT517-1 INT517-2 INT517-3 INT517-4 INT517-3 Time 7:00 9:00 11:00 1:00 3:00 5:00 7:00
Date Sampled: 05/17/10 | 05/17/10 | 05/17/10 | 05/17/10 IDOT _JjAir Temp. °F 56 59 64 71 74 75
Gradation ID: Specs CF517-1 Binder Temp. °F 275 285 289 300 300 300
1in. (25mm) Sieve 100 100 Mix Temp. °F 294 293 291 295 297 294
3/4.in. (19mm) Sieve 100 100 Mat Temp. °F 285 285 280 290 275
1/2in. (12.5mm) Sieve 87-100(94) 93 From Station To Station Lane Placement And Date Placed: 05/17/10
3/8 in. (9.5mm) Sieve 77-91(84) 84 115+12 0+00 RT Density Record Date Tested: 05/18/10
* #4 (4.75mm) Sieve 60-74(67) 63 930+81 844+90 RT Course Placed: Intermediate
* Moving Average 64 Intended Lift Thickness: 2"
* #8 (2.36mm) _Sieve 41-51(46) 42 Tested By: Tim Molacek NE761
* Moving Average 43
#16 (1.18mm) Sieve 27 Core No.: 1 2 3 4 5 6 7
* #30 (600um) Sieve 16-24(20) 18 Station 108+83 | 82+05 26+32 17+81 | 926+72 | 901+45 [ 867+51
* Moving Average 18 CL Reference 9.2'RT | 31'RT | 46'RT | 41'RT 6.0'RT | 9.4'RT 6.2' RT
#50 (300um) Sieve 9.9 W1 Dy 11818 | 1,1164 | 9142 857.0 9785 1,0422 963.4
#100 (150um) Sieve 5.6 W2 inH20 685.9 644.4 5205 493.2 561.1 599.0 553.8
* #200 (75um) Sieve 1.8-5.8(3.8) 4.0 W3 wet 11828 | 1,116.6 | 9145 857.2 979.2 10427 963.8
* Moving Average 3.9 Difference 496.9 472.2 394.0 364.0 418.1 443.7 410.0
Compliance (Y/N) Y Field Density 2.378 2.364 2.320 2.354 2.340 2.349 2.350
Intended Added, % Binder 5.00 % Binder from RAP % Density 98.427 | 97.848 | 96.026 | 97.434 | 96.854 | 97.227 | 97.268
Actual Added, % Binder 5.08 % Voids 58 6.3 8.1 6.7 7.3 6.9 6.9
Intended Total, % Binder 5.00 Actual % RAP Thickness (in.) 2.500" 2.375" 2.000" 1.750" 2.000" 2.125" 2.000"
Actual Total, % Binder 4.70-5.30 5.08 Gmb (Lot Awg.): 2.416 Aw. Field Density: ~ 2.351
Gmb: 2421 2414 2422 2.407 2.422 Gmm (Lot Awg.):  2.524 Avg. % Density:  97.298
Gmm: 2517 2.527 2.532 2.519 2.53 Pa (Lot Avg.): 4.3 Awg. % Field Voids: 6.9
Pa: 3.8 4.5 4.3 4.4 4.3 Target % RAP: Specified % Density: 95
Moving Average 3.5-5.0 4.1 4.1 4.1 4.3
Time 8:45AM [ 11:15AM | 1:30 PM | 3:50 PM This Ql= 2351 - (095 X 2416 ) = 3.10
Station 95+75 47+50 1+50 891+50 | Column 0.018
Side RT RT RT RT Is For
Sample Tons 399.35 1,011.13 | 1,804.59 | 2,581.63 | Dist. Lab Low Outlier: High Outlier: New Q.I. =
Sublot Tons 500.00 | 1,000.00 | 1,000.00 | 925.79 Test
Tons to Date TODAY 3,425.79 TODATE | 9,474.22 Results Film Thickness (FT): 9.4 VMA: 143 D.O.T. Results Used::
Fines / Bitumen Ratio .06-1.4 0.93 8.0-15.0 15.2-17.2
Remarks: 3425.79 Tons mix made
Gsb: 2,676 Gb: _ 1.0370 Effective % Binder (Pbe): 4.30 3425.79 Tons for pay as Intermediate on Project STP-009-4(44)--2C-55
Tons of Mix for Pay: _3425.79 Tons of Binder for Pay: _173.92 0 TONS WASTE

Mix Change Information:

Certified Tech: JAMES YOUNG NE227 Cert. No.
Certified Tech: AL STRUB EC192 Cert. No.
Distribution: ____ Central Materials ____ Dist.Materials ____ Proj Engineer ____ Contractor ____ Plant
800241 - 10/08 ver. 35 DAILY HMA PLANT REPORT
Project No.: STP-009-4(44)--2C-55 Contractor: MATHY CONSTUCTION IMF VMA: 16.2 Report No.:  INT#6
Contract ID:  55-0094-044 County: KOSSUTH Size: /2" TYPE A Lab Voids Target: 4.0
Mix Design No.: ABD0-2008R2 Recycle Source: Mix Type: HMA 3M Design Gyrations: 86
Hot Box I.D. No.: INT518-1 INT518-2 INT518-3 INT518-4 Time 7:00 9:00 11:00 1:00 3:00 5:00 7:00
Date Sampled: 05/18/10 | 05/18/10 | 05/18/10 | 05/18/10 Air Temp. °F 46 64 72 75 76 75
Gradation ID: Specs CF518-1 Binder Temp. °F 305 300 301 298 300 300
1in. (25mm) Sieve 100 100 Mix Temp. °F 296 300 297 295 305 294
3/4.in. (19mm) Sieve 100 100 Mat Temp. °F 290 295 285 295 285
1/2in. (12.5mm) Sieve 87-100(94) 90 From Station | To Station Lane Placement And Date Placed: _05/18/10
3/8 in. (9.5mm) Sieve 77-91(84) 80 115+12 0+00 LT Density Record Date Tested: 05/19/10
* #4 (4.75mm) Sieve 60-74(67) 63 930.81 813+70 LT Course Placed: Intermediate
* Moving Average 64 Intended Lift Thickness: 2"
* #8 (2.36mm) _Sieve 41-51(46) 44 Tested By: Tim Molacek NE761
* Moving Average 43
#16 (1.18mm) Sieve 28 Core No.: 1 2 3 4 5 6 7
* #30 (600um) Sieve 16-24(20) 18 Station 98+83 81+26 47+72 1+03 914+50 | 860+08 | 852+61
* Moving Average 18 CL Reference 70LT [ 105'LT [ 28LT | 99'LT [ 106'LT | 3.9'LT [ 115'LT
#50 (300um) Sieve 10 W1 Dy 1,139.2 724.4 9194 892.8 979.9 1,010.1 877.3
#100 (150um) Sieve 57 W2 inH20 651.1 4126 527.3 508.2 557.4 579.8 502.6
* #200 (75um) Sieve 1.8-5.8(3.8) 4.1 W3 wet 1,139.8 7249 9195 893.2 980.2 10105 | 877.7
* Moving Average 4 Difference 488.7 312.3 3922 385.0 422.8 430.7 375.1
Compliance ( Y/N) Y Field Density 2.331 2.320 2.344 2319 2318 2.345 2.339
Intended Added, % Binder 5.10 % Binder from RAP % Density 96.642 | 96.186 | 97.181 | 96.144 | 96.103 | 97.222 | 96.973
Actual Added, % Binder 5.18 % Voids 7.2 76 6.7 7.7 7.7 6.6 6.9
Intended Total, % Binder 5.10 Actual % RAP Thickness (in.) 2.375" 1.500" 1.875" 1.875" 2.000" 2.000" 1.875"
Actual Total, % Binder 4.80-5.40 5.18 Gmb (Lot Avg.): 2412 Awg. Field Density:  2.331
Gmb: 2417 2.408 2419 2.404 Gmm (Lot Awg.): 2,512 Avg. % Density:  96.636
Gmm: 2513 2.512 2513 2.510 Pa (Lot Avg.): 4.0 Awg. % Field Voids: 7.2
Pa: 3.8 4.1 3.7 4.2 Target % RAP: Specified % Density: 95
Moving Average 3.5-5.0 4.3 4.2 4.0 4.0
Time 8:30AM [ 11:15AM | 1:30 PM | 4:00 PM This Ql= 2331 - (095 X 2412 ) = 3.30
Station 95+50 28+75 920+30 | 868+00 | Column 0.012
Side LT LT LT LT Is For
Sample Tons 375.96 1,251.31 | 1,952.65 | 2,876.59 | Dist. Lab Low Outlier: High Outlier: New Q.I. =
Sublot Tons 500.00 |1,166.67 | 1,166.67 | 1,043.39 Test
Tons to Date TODAY | 3876.73 | TODATE | 1335095 | Resuits Film Thickness (FT): | 9.7 VMA: 145 D.OT. Resuts Used |
Fines / Bitumen Ratio .06-1.4 0.90 8.0-15.0 15.2-17.2
Remarks:
Gsb: 2.676 Gb: _ 1.0370 Effective % Binder (Pbe): 4.54 3876.73 Tons mix made
Tons of Mix for Pay: _3876.73 Tons of Binder for Pay: _200.82 3876.73 Tons for pay as Intermediate on project STP-009-4(44)--2C-55

Mix Change Information:

Distribution:

Raised the AC %10 5.1 from 5.0, high voids yesterday

Certified Tech:

Central Materials

Certified Tech:
Dist. Materials

Proj. Engineer Contractor Plant
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800241 - 10/08 ver. 3.5

DAILY HMA PLANT REPORT

Project No.: STP-009-4(44)--2C-55 Contractor: MATHY CONSTUCTION IMF VMA: 16.2
Contract ID: 55-0094-044 County: KOSSUTH size: L/2" TYPE A A
Mix Design No.: ABD0-2008R2 Recycle Source: Mix Type: HMA 3M Design Gyrations: 86
Hot Box I.D. No.: INT519-1 INT519-2 INT519-3 INT519-4 INT519-2 Time 7:00 9:00 11:00 1:00 3:00 5:00 7:00
Date Sampled: 05/19/10 | 05/19/10 | 05/19/10 | 05/19/10 IDOT _ Air Temp. °F 54 62 73 76 78 80
Gradation ID: Specs CF519-1 Binder Temp. °F 305 302 300 302 304 300
1in. (25mm) Sieve 100 100 Mix Temp. °F 289 293 294 299 301 298
3/4in. (19mm) Sieve 100 100 Mat Temp. °F 280 290 280 270 280
U2in. (12.5mm) Sieve 87-100(94) 95 From Station To Station Lane Placement And Date Placed: _05/19/10
3/8 in. (9.5mm) Sieve 77-91(84) 86 844+90 643+70 RT Density Record Date Tested: 05/20/10
* #4 (4.75mm) _Sieve 60-74(67) 68 Course Placed: _Intermediate
* Moving Average 65 Intended Lift Thickness: 2"
* #8 (2.36mm) _Sieve 41-51(46) 47 Tested By: Tim Molacek NE761
* Moving Average 44
#16 (1.18mm) Sieve 30 Core No.: 1 2 3 4 5 6 7
* #30 (600um) Sieve 16-24(20) 20 Station 825+90 | 812+47 | 778+80 | 744+55 | 728+90 | 674+12 | 666+30
* Moving Average 19 CL Reference 48'RT | 70'RT | 102'RT | 8.0'RT | 86'RT | 11.6'RT | 10.9'RT
#50 (300um) Sieve 11 W1 Dy 910.1 605.0 828.2 959.3 865.4 10018 | 7658
#100 (150um) Sieve 6.4 W2 inH20 522.5 343.4 4717 548.3 489.6 571.0 441.0
* #200 (75um) Sieve 1.8-5.8(3.8) 4.6 W3 Wet 910.2 605.3 8285 959.5 865.9 10024 | 7665
* Moving Average 4.2 Difference 387.7 261.9 356.8 4112 376.3 4314 325.5
Compliance (Y/N) Y Field Density 2.347 2310 2.321 2.333 2.300 2.322 2.353
Intended Added, % Binder 5.10 % Binder from RAP % Density 97.914 96.370 96.829 97.330 95.953 96.871 98.164
Actual Added, % Binder 5.14 % Voids 6.6 8.1 7.7 7.2 8.5 7.6 6.4
Intended Total, % Binder 5.10 Actual % RAP (in.) 1.875" 1.400" 1.750" 2.000" 1.875" 2.000" 1.625"
Actual Total, % Binder 4.80-5.40 5.14 Gmb (Lot Avg.): 2.397 Awg. Field Density: 2,327
Gmb: 2.412 2.382 2.392 2.400 2.396 Gmm (Lot Awg.): 2.514 Awg. % Density:  97.062
Gmm: 2.525 2518 2511 2.503 2521 Pa (Lot Aw.): 4.7 Awg. % Field Voids: 74
Pa: 4.5 54 4.7 4.1 5 Target % RAP: Specified % Density: 95
Moving Average 3.5-5.0 4.1 4.5 4.7 4.7
Time 8:15AM [ 11:15AM | 2:30 PM | 5:00 PM This Ql.= 2327 (095 X 2397 ) = 2.62
Station 823+00 | 765+00 | 715+87 | 672+76 | Column 0.019
Side RT RT RT RT Is For
Sample Tons 333.99 1,411.16 | 2,273.08 | 3,173.85 | Dist. Lab Low Outlier: High Outlier: New Q.I =
Sublot Tons 500.00 |1,166.67 | 1,166.67 | 828.36 Test
Tons to Date TODAY 3,661.70 TO DATE 17,012.65 Results Film Thickness (FT): 8.8 VMA: 15 D.O.T. Results Used::
Fines / Bitumen Ratio .06-1.4 1.02 8.0-15.0 15.2-17.2
Remarks: 3701.7 Tons mix made
Gsb: 2.676 Gb: __1.0370 Effective % Binder (Pbe): 4.49 3661.7 Tons mix for pay as Intermediate on STP-009-4(44)--2C-55
Tons of Mix for Pay: 3661.70 Tons of Binder for Pay: _ 188.09 40.0 Tons mix for pay as SQ YDS
Mix Change Information
Certified Tech: JAMES YOUNG NE227 Cert. No.
Certified Tech: AL STRUB EC192 Cert. No.
Distribution: ____ Central Materials ____ Dist.Materials ____ Proj Engineer ____ Contractor ____ Plant
800241 - 10/08 ver. 35 DAILY HMA PLANT REPORT
Project No.: STP-009-4(44)--2C-55 Contractor: MATHY CONSTUCTION IMF VMA: 16.2 Report No.: __ INT#8
Contract ID:  55-0094-044 County: KOSSUTH size: L/2" TYPE A Lab Voids Target: 4.0
Mix Design No.: ABD0-2008R2 Recycle Source: Mix Type: HMA 3M Design Gyrations: 86
Hot Box I.D. No.: INT520-1 INT520-2 INT520-3 INT520-4 Time 7:00 9:00 11:00 1:00 3:00 5:00 7:00
Date Sampled: 05/20/10 | 05/20/10 | 05/20/10 | 05/20/10 Air Temp. °F 52 65 73 75 78 7
Gradation ID: Specs CF520-1 Binder Temp. °F 302 303 305 300 300 300
1in. (25mm) Sieve 100 100 Mix Temp. °F 300 297 301 295 293 294
3/4in. (19mm) Sieve 100 100 Mat Temp. °F 290 280 250 280 275
U2in. (12.5mm) Sieve 87-100(94) 94 From Station To Station Lane Placement And Date Placed: _05/20/10
3/8 in. (9.5mm) Sieve 77-91(84) 84 813+70 621+20 LT Density Record Date Tested: 05/21/10
* #4 (4.75mm) _Sieve 60-74(67) 67 643+70 621+20 RT Course Placed: _Intermediate
* Moving Average 65 Intended Lift Thickness: 2"
* #8 (2.36mm) Sieve 41-51(46) 47 Tested By: Tim Molacek NE761
* Moving Average 45
#16 (1.18mm) Sieve 30 Core No.: 1 2 3 4 5 6 7
* #30 (600um) Sieve 16-24(20) 20 Station 775+24 | 751426 | 700+70 | 672+73 | 649+15 | 633+64 | 628+61
* Moving Average 19 CL Reference 32'LT | 63'LT [ 11.3'LT | 99'LT | 7.0'LT | 98'RT [ 11.77RT
#50 (300um) Sieve 11 W1 Dry 1,0755 893.7 8919 10138 | 879.1 874.8 1,025.0
#100 (150um) Sieve 5.9 W2 inH20 616.6 509.6 503.5 575.7 503.4 497.8 586.1
* #200 (75um) Sieve 1.8-5.8(3.8) 4.2 W3 Wet 10757 893.9 892.4 10141 879.4 875.1 1,025.2
* Moving Average 4.2 Difference 459.1 384.3 388.9 4384 376.0 3773 439.1
Compliance (Y/N) Y Field Density 2.343 2.326 2.293 2313 2.338 2319 2334
Intended Added, % Binder 5.30 % Binder from RAP % Density 97.019 96.315 94.948 95.776 96.812 96.025 96.646
Actual Added, % Binder 5.26 % Voids 6.7 74 8.7 7.9 6.9 7.7 7.1
Intended Total, % Binder 5.30 Actual % RAP (in.) 2.250" 1.875" 1.875" 2.125" 1.875" 1.875" 2.125"
Actual Total, % Binder 5.00-5.60 5.26 Gmb (Lot Avg.): 2.415 Awg. Field Density: ~ 2.324
Gmb: 2.430 2.420 2.414 2.396 Gmm (Lot Awg.): 2.512 Awg. % Density:  96.220
Gmm. 2518 2515 2512 2.501 Pa (Lot Aw.): 3.9 Awg. % Field Voids: 75
Pa: 35 3.8 3.9 4.2 Target % RAP: Specified % Density: 95
Moving Average 3.5-5.0 4.4 4.0 3.8 3.9
Time 8:15AM [ 10:30AM | 1:30 PM | 4:.00 PM This Ql.= 2324 (095 X 2415 ) = 1.75
Station 799+99 | 741+66 | 700+00 | 631+20 | Column 0.017
Side LT LT LT LT Is For
Sample Tons 279.56 1,288.91 | 2,142.85 | 3,267.37 | Dist. Lab Low Outlier: High Outlier: New Q.I =
Sublot Tons 500.00 | 1,166.67 | 1,166.67 | 947.65 Test
Tons to Date TODAY 3,780.99 TO DATE 20,793.64 Results Film Thickness (FT): 9.3 VMA: 14.5 D.O.T. Results USedi:
Fines / Bitumen Ratio .06-1.4 0.92 8.0-15.0 15.2-17.2
Remarks: 3815.99 Tons mix made
Gsb: 2.676 Gb: __1.0370 Effective % Binder (Pbe): 4.58 3780.99 Tons for pay as Intermediate on project STP-009-4(44)--2C-55
Tons of Mix for Pay: 3780.99 Tons of Binder for Pay:  198.82 35.0 Tons for pay as Square Yards as WIDENING

Mix Change Information:

@ 2:00pm drop AC to 5.2% from 5.3% low voids

Distribution:

Central Materials

Dist. Materials

Proj. Engineer

Contractor

Plant

Certified Tech: JAMES YOUNG

NE227

Certified Tech: AL STRUB
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EC192

Cert. No.
Cert. No.




800241 - 10/08 ver. 3.5

DAILY HMA PLANT REPORT

Project No.: STP-009-4(44)--2C-55 Contractor: MATHY CONSTUCTION IMF VMA: 16.2 Report No.: __INT#9
Contract ID:  55-0094-044 County: KOSSUTH size: L/2" TYPE A Lab Voids Target: 4.0
Mix Design No.: ABD0-2008R2 Recycle Source: Mix Type: HMA 3M Design Gyrations: 86
Hot Box I.D. No.: INT524-1 INT524-2 INT524-2 Time 7:00 9:00 11:00 1:00 3:00 5:00 7:00
Date Sampled: 05/24/10 | 05/24/10 IDOT _ Air Temp. °F 71 78 85 86 90
Gradation ID: Specs CF524-1 Binder Temp. °F 281 283 288 290 292
1in. (25mm) Sieve 100 100 Mix Temp. °F 297 295 299 296 301
3/4in. (19mm) Sieve 100 100 Mat Temp. °F 280 290 280 285 285
U2in. (12.5mm) Sieve 87-100(94) 93 From Station To Station Lane Placement And Date Placed: _05/24/10
3/8 in. (9.5mm) Sieve 77-91(84) 83 106+00 772+65 RT&LT Density Record Date Tested: 05/25/10
* #4 (4.75mm) _Sieve 60-74(67) 66 Course Placed: _Intermediate
* Moving Average 66 Intended Lift Thickness: 2"
* #8 (2.36mm) _Sieve 41-51(46) 45 Tested By: Tim Molacek NE761
* Moving Average 46
#16 (1.18mm) Sieve 29 Core No.: 1 2 3 4 5 6 7
* #30 (600um) Sieve 16-24(20) 19 Station 879+22 | 100+34 | 101+15 | 104+59 | 103+98 | 880+30 | 879+42
* Moving Average 19 CL Reference 55'RT | 65'RT | 45'RT | 6.0'LT | 5.0LT | 52'LT | 6.2'LT
#50 (300um) Sieve 11 W1 Dy 935.4 972.4 850.4 10129 977.4 779.1 865.6
#100 (150um) Sieve 5.9 W2 inH20 528.7 542.4 4779 570.1 550.7 4403 487.7
* #200 (75um) Sieve 1.8-5.8(3.8) 4.2 W3 Wet 936.7 975.0 851.6 10138 | 979.3 779.3 866.9
* Moving Average 4.3 Difference 408.0 432.6 3737 443.7 428.6 339.0 379.2
Compliance (Y/N) Y Field Density 2.293 2.248 2.276 2.283 2.280 2.298 2.283
Intended Added, % Binder 5.20 % Binder from RAP % Density 94.948 93.085 94.244 94.534 94.410 95.155 94.534
Actual Added, % Binder 5.17 % Voids 9.2 11.0 9.9 9.6 9.7 9.0 9.6
Intended Total, % Binder 5.20 Actual % RAP (in.) 2.000" 2.125" 1.875" 2.125" 2.000" 1.625" 1.875"
Actual Total, % Binder 4.90-5.50 5.17 Gmb (Lot Avg.): 2.415 Awg. Field Density: 2,280
Gmb: 2.417 2413 2.423 Gmm (Lot Awg.): 2.526 Awg. % Density:  94.416
Gmm: 2.529 2.523 2427 Pa (Lot Aw.): 4.4 Awg. % Field Voids: 9.7
Pa: 4.4 4.4 4.1 Target % RAP: Specified % Density: 94
Moving Average 3.5-5.0 4.1 4.2
Time 9:59 AM [ 4.00 PM This Ql.= 2280 (094 X 2415 ) = 0.62
Station 878+24 | 103+75 Column 0.016
Side R14 Intersed Medium Is For
Sample Tons 192.00 780.00 Dist. Lab Low Outlier: 2.00 High Outlier: 1.13 New Q.I. = 1.99
Sublot Tons 500.00 478.72 Test
Tons to Date TODAY | 7872 | TODATE | 2177236_| Results Film Thickness (FT): 8.8 VMA: 144 D.OT. Resuts Used[ |
Fines / Bitumen Ratio .06-1.4 0.98 8.0-15.0 15.2-17.2
Remarks: 1002.08 Tons mix made
Gsb: 2.676 Gb: __1.0370 Effective % Binder (Pbe): 4.30 978.72 Tons mix for pay as Intermediate on STP-009-4(44)--2C-55
Tons of Mix for Pay: _ 978.72 Tons of Binder for Pay: _ 50.62 23.36 Tons WASTE
Paved intersections & Gore areas & Turning lanes
Mix Change Information:
Certified Tech: JAMES YOUNG NE227 Cert. No.
Certified Tech: AL STRUB EC192 Cert. No.
Distribution: ____ Central Materials ____ Dist.Materials ____ Proj Engineer ____ Contractor ____ Plant
800241 - 10/08 ver. 35 DAILY HMA PLANT REPORT
Project No.: STP-009-4(44)--2C-55 Contractor: MATHY CONSTUCTION IMF VMA: 16.2 Report No.: _ SUR #1
Contract ID:  55-0094-044 County: KOSSUTH Size: 1/2" Type A Lab Voids Target: 4.0
Mix Design No.: ABD0-2008R1 Recycle Source: Mix Type: HMA 3M Design Gyrations: 86
Hot Box I.D. No.: SUR505-1 SURS505-2 SUR505-3 Time 7:00 9:00 11:00 1:00 3:00 5:00 7:00
Date Sampled: 05/05/10 | 05/05/10 | 05/05/10 Air Temp. °F 47 52 55 59 57
Gradation ID: Specs CF505-1 Binder Temp. °F 311 306 304 302 305
1in. (25mm) Sieve 100 100 Mix Temp. °F 298 293 297 301 295
3/4in. (19mm) Sieve 100 100 Mat Temp. °F 285 280 275 295 290
U2in. (12.5mm) Sieve 87-100(94) 92 From Station To Station Lane Placement And Date Placed: _05/05/10
3/8 in. (9.5mm) Sieve 77-91(84) 82 1923+28 1911+93 RT Density Record Date Tested: 05/06/10
*#4 (4.75mm) _Sieve 60-74(67) 62 908+63 812+35 RT Course Placed: SURFACE L4
* Moving Average Intended Lift Thickness: 2"
* #8 (2.36mm) _Sieve 42-52(47) 43 Tested By: Tim Molacek NE761
* Moving Average
#16 (1.18mm) Sieve 28 Core No.: 1 2 3 4 5 6 7
* #30 (600um) Sieve 17-25(21) 18 Station 1916+74 | 895+74 | 877+84 | 867+78 | 845+87 | 842+88 | 816+55
* Moving Average CL Reference 92'RT | 48'RT | 63'RT | 27'RT | 6.0'RT | 52'RT | 23'RT
#50 (300um) Sieve 9.6 W1 Dry 1,009.2 998.7 982.9 975.3 950.6 919.4 978.9
#100 (150um) Sieve 55 W2 inH20 576.7 573.4 565.3 559.4 541.2 522.0 559.4
* #200 (75um) Sieve 1.8-5.8(3.8) 39 W3 Wet 1,009.7 999.0 983.3 976.1 951.3 919.9 979.8
* Moving Average Difference 433.0 425.6 418.0 416.7 410.1 397.9 4204
Compliance (Y/N) Y Field Density 2.331 2.347 2.351 2.341 2318 2311 2.328
Intended Added, % Binder 5.00 % Binder from RAP % Density 96.923 | 97.588 | 97.755 | 97.339 | 96.383 | 96.091 | 96.798
Actual Added, % Binder 5.08 % Voids 6.9 6.3 6.1 6.5 75 7.7 7.1
Intended Total, % Binder 5.00 Actual % RAP (in.) 2.125" 2.125" 2.125" 2.125" 2" 2" 2"
Actual Total, % Binder 4.70-5.30 5.08 Gmb (Lot Avg.): 2.405 Awg. Field Density: ~ 2.332
Gmb: 2.416 2.405 2.395 Gmm (Lot Awg.): 2.505 Awg. % Density:  96.982
Gmm. 2517 2.509 2.490 Pa (Lot Aw.): 4.0 Awg. % Field Voids: 6.9
Pa: 4.0 4.1 3.8 Target % RAP: Specified % Density: 95
Moving Average 3.5-5.0 3.7 3.9 3.9
Time 12:00PM | 1:45PM | 3:30 PM This Ql.= 2332 (095 X 2405 ) = 3.15
Station 902+25 | 870+00 | 836+57 Column 0.015
Side LT LT LT Is For
Sample Tons 324.70 925.28 1,494.81 Dist. Lab Low Outlier: High Outlier: New Q.I =
Sublot Tons 500.00 750.00 741.61 Test
Tons to Date TODAY 1,991.61 TO DATE | 1,991.61 Resdults Film Thickness (FT):  10.0 VMA: 145 D.O.T. Restits Used:l:l
Fines / Bitumen Ratio .06-1.4 0.86 8.0-15.0 15.2-17.2
Remarks: 1991.61 Tons mix for pay on project STP-009-4(44)--2C-55 SURFACE
Gsb: 2.669 Gb: _1.0370 Effective % Binder (Pbe): 4.52 0 Tons Waste
Tons of Mix for Pay: 1991.61 Tons of Binder for Pay:  101.08

Mix Change Information:

Distribution:

add 2% Man Sand, 2% off 5/8" Screened @1:45

Grading the same on REPORTS SUR #1 & INT #2

Certified Tech: JAMES YOUNG

Central Materials

Dist. Materials

Proj. Engineer

Contractor

Plant

Certified Tech: AL STRUB
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NE227

Cert. No.

EC192

Cert. No.




800241 - 10/08 ver. 3.5

DAILY HMA PLANT REPORT

Project No.: STP-009-4(44)--2C-55 Contractor: MATHY CONSTUCTION IMF VMA: 16.2 Report No.: _ SUR #2
Contract ID:  55-0094-044 size: L/2" TYPE A Lab Voids Target: 4.0
Mix Design No.: ABD0-2008R2 Mix Type: HMA 3M Design Gyrations: 86
Hot Box I.D. No.: SUR506-1 SURS506-2 SUR506-3 SURS506-4 SUR506-1 Time 7:00 9:00 11:00 1:00 3:00 5:00 7:00
Date Sampled: 05/06/10 | 05/06/10 | 05/06/10 | 05/06/10 IDOT _ Air Temp. °F 40 46 58 60 62
Gradation ID: Specs CF506-1 . Binder Temp. °F 286 285 290 295 298
1in. (25mm) Sieve 100 100 Mix Temp. °F 305 302 298 296 303
3/4in. (19mm) Sieve 100 100 Mat Temp. °F 295 280 285 275 280
U2in. (12.5mm) Sieve 87-100(94) 91 From Station To Station Lane Placement And Date Placed: _05/06/10
3/8 in. (9.5mm) Sieve 77-91(84) 78 1923+28 1911+93 LT Density Record Date Tested: 05/07/10
44 (4.75mm) Sieve 60-74(67) 62 908+63 812+35 LT Course Placed: SURFACE L4
* Moving Average Intended Lift Thickness: 2"
* #8 (2.36mm) _Sieve 41-51(46) 41 Tested By: Tim Molacek NE761
* Moving Average
#16 (1.18mm) Sieve 26 Core No.: 1 2 3 4 5 6 7
* #30 (600um) Sieve 16-24(20) 17 Station 1919+33 | 1916+49 | 899+26 | 888+45 | 861+84 | 850+35 | 813+09
* Moving Average CL Reference 6.0'LT | 37'LT [ 7.8'LT | 46'LT | 11.8'LT | 47'LT | 85'LT
#50 (300um) Sieve 9.1 W1 Dy 8453 987.4 883.0 1,044.9 958.4 1,014.0 942.1
#100 (150um) Sieve 5.2 W2 inH20 486.1 564.6 507.2 604.2 544.0 581.1 539.7
* #200 (75um) Sieve 1.8-5.8(3.8) 3.8 W3 Wet 846.1 988.1 883.6 10457 959.3 1,015.0 942.7
* Moving Average Difference 360.0 4235 376.4 4415 415.3 433.9 403.0
Compliance (Y/N) Y Field Density 2.348 2.332 2.346 2.367 2.308 2.337 2.338
Intended Added, % Binder 5.00 % Binder from RAP % Density 97.549 96.884 97.466 98.338 95.887 97.092 97.133
Actual Added, % Binder 4.96 % Voids 6.6 73 6.7 5.9 8.2 7.1 7.0
Intended Total, % Binder 5.00 Actual % RAP (in.) 1.750" 2.000" 1.875" 2.125" 2.000" 2.125" 2.000"
Actual Total, % Binder 4.70-5.30 4.96 Gmb (Lot Avg.): 2.407 Aw. Field Density: ~ 2.339
Gmb: 2.415 2.400 2.407 2.406 2.424 Gmm (Lot Awg.): 2.515 Awg. % Density:  97.193
Gmm: 2510 2510 2.523 2518 2.523 Pa (Lot Aw.): 4.3 Awg. % Field Voids: 7.0
Pa: 3.8 4.4 4.6 4.4 3.9 Target % RAP: Specified % Density: 95
Moving Average 3.5-5.0 3.9 4.0 4.2 4.3
Time 8"20 10"30 | 12:15PM | 4:15PM This Ql.= 2339 (095 X 2407 ) = 291
Station 900+90 | 860+00 | 820+00 | 870+23 | Column 0.018
Side RT RT RT LT Is For
Sample Tons 323.60 |1,025.00 | 1,672.27 | 2,082.79 | Dist. Lab Low Outlier: High Outlier: New Q.I =
Sublot Tons 500.00 750.00 591.71 Test
Tons to Date TODAY | 184171 | TODATE | 383332 | Results Film Thickness (FT): _ 10.1 VMA: 145 DOT Resuts Used| |
Fines / Bitumen Ratio .06-1.4 0.86 8.0-15.0 15.2-17.2
Remarks: 1841.71 Tons mix for pay on project STP-009-4(44)--2C-55 SURFACE
Gsb: 2.676 Gb: __1.0370 Effective % Binder (Pbe): 441
Tons of Mix for Pay: 1841.71 Tons of Binder for Pay: 9141
Mix Change Information:
Certified Tech: JAMES YOUNG NE227 Cert. No.
Certified Tech: AL STRUB EC192 Cert. No.
Distribution: ____ Central Materials ____ Dist.Materials ____ Proj Engineer ____ Contractor ____ Plant
800241 - 10/08 ver. 35 DAILY HMA PLANT REPORT
Project No.: STP-009-4(44)--2C-55 Contractor: MATHY CONSTUCTION IMF VMA: 16.2 Report No.:  SUR#3
Contract ID:  55-0094-044 County: KOSSUTH Size: /2" TYPE A Lab Voids Target: 4.0
Mix Design No.: ABD0-2008R2 Recycle Source: Mix Type: HMA 3M Design Gyrations: 86
Hot Box I.D. No.: SURS525-1 SURS525-2 SUR525-3 SURS525-4 SUR425-3 Time 7:00 9:00 11:00 1:00 3:00 5:00 7:00
Date Sampled: 05/25/10 | 05/25/10 | 05/25/10 | 05/25/10 IDOT _ J|Air Temp. °F 71 80 82 88 90
Gradation ID: Specs CF525-1 Binder Temp. °F 298 300 301 280 300
1in. (25mm) Sieve 100 100 Mix Temp. °F 295 298 300 295 305
3/4.in. (19mm) Sieve 100 100 Mat Temp. °F 290 305 280 290 280
1/2in. (12.5mm) Sieve 87-100(94) 93 From Station | To Station Lane Placement And Date Placed: _05/25/10
3/8 in. (9.5mm) Sieve 77-91(84) 83 115+12 0+00 RT Density Record Date Tested: 05/26/10
* #4 (4.75mm) Sieve 60-74(67) 66 930+81 854+42 RT Course Placed: SURFACE L4
* Moving Average 67 Intended Lift Thickness: 2"
* #8 (2.36mm) _Sieve 41-51(46) 44 Tested By: Tim Molacek NE761
* Moving Average 46
#16 (1.18mm) Sieve 28 Core No.: 1 2 3 4 5 6 7
* #30 (600um) Sieve 16-24(20) 18 Station 82+37 31+68 7+08 927+59 | 892+73 | 886+13 | 863+82
* Moving Average 19 CL Reference 10.9'RT | 86'RT | 6.8'RT | 23'RT | 9.8'RT | 11.5'RT | 4.0'RT
#50 (300um) Sieve 10 W1 Dy 899.6 1,021.8 | 1,019.5 899.6 974.4 967.2 1,016.3
#100 (150um) Sieve 5.6 W2 inH20 520.2 586.3 588.2 515.6 562.8 554.5 584.1
* #200 (75um) Sieve 1.8-5.8(3.8) 39 W3 wet 899.8 1,0219 | 1,019.7 899.8 974.6 967.5 1,016.5
* Moving Average 4.2 Difference 379.6 435.6 4315 384.2 411.8 413.0 432.4
Compliance ( Y/N) Y Field Density 2.370 2.346 2.363 2.341 2.366 2.342 2.350
Intended Added, % Binder 5.30 % Binder from RAP % Density 98.177 | 97.183 | 97.887 | 96.976 | 98.012 | 97.017 | 97.349
Actual Added, % Binder 5.37 % Voids 5.6 6.6 5.9 6.8 5.8 6.7 6.4
Intended Total, % Binder 5.30 Actual % RAP Thickness (in.) 1.875" 2.125" 2.125" 1.875" 2.000" 2.000" 2.125"
Actual Total, % Binder 5.00-5.60 5.37 Gmb (Lot Avg.): 2414 Aw. Field Density:  2.354
Gmb: 2413 2.406 2420 2418 2.443 Gmm (Lot Awg.): 2,511 Awg. % Density:  97.514
Gmm: 2516 2510 2514 2.505 2.516 Pa (Lot Avg.): 3.9 Awg. % Field Voids: 6.3
Pa: 4.1 4.1 3.7 3.5 2.9 Target % RAP: Specified % Density: 95
Moving Average 3.5-5.0 4.3 4.3 4.1 3.9
Time 8:30 AM [ 12:35PM | 1:45PM | 4:45PM This Ql.= 2354 - (095 X 2414 ) = 5.06
Station 97+00 39+11 920+00 | 865+00 | Column 0.012
Side RT RT RT RT Is For
Sample Tons 323.53 1,235.25 | 2,075.65 | 3,082.43 | Dist. Lab Low Outlier: High Outlier: New Q.I. =
Sublot Tons 500.00 |1,166.67 | 1,166.67 | 433.41 Test
Tons to Date TODAY | 326675 | TODATE | 7,100.07 | Results Film Thickness (FT):  10.1 VMA: 146 D.OT Resuts Used |
Fines / Bitumen Ratio .06-1.4 0.84 8.0-15.0 15.2-17.2
Remarks: 3400.39 Tons mix made
Gsb: 2,676 Gb: _ 1.0370 Effective % Binder (Pbe): 4.63 3266.75 Tons mix for pay as SURFACE project STP-009-4(44)--2C-55
Tons of Mix for Pay: _3266.75 Tons of Binder for Pay: _ 175.53 133.64 Tons WASTED RAIN ON ROAD

Mix Change Information:

Distribution:

Raised AC% from 5.2t0 5.3

Certified Tech: JAMES YOUNG

Central Materials

Dist. Materials

Proj. Engineer

Contractor

Plant

NE227

Cert. No.

Certified Tech: AL STRUB

EC192

Cert. No.

160



800241 - 10/08 ver. 3.5

DAILY HMA PLANT REPORT

Project No.: STP-009-4(44)--2C-55 Contractor: MATHY CONSTUCTION IMF VMA: 16.2 Report No.: _ SUR#4.
Contract ID:  55-0094-044 size: L/2" TYPE A Lab Voids Target: 4.0
Mix Design No.: ABD0-2008R2 Mix Type: HMA 3M Design Gyrations: 86
Hot Box I.D. No.: SUR526-1 SUR526-2 SUR526-3 SUR526-4 Time 7:00 9:00 11:00 1:00 3:00 5:00 7:00
Date Sampled: 05/26/10 | 05/26/10 | 05/26/10 | 05/26/10 Air Temp. °F 54 68 75 78 82 84
Gradation ID: Specs CF526-1 Binder Temp. °F 301 300 296 295 303 300
1in. (25mm) Sieve 100 100 Mix Temp. °F 299 304 293 291 282 296
3/4in. (19mm) Sieve 100 100 Mat Temp. °F 300 290 280 285 290
V2in. (12.5mm) Sieve 87-100(94) 94 From Station | To Station Lane Placement And Date Placed: 05/26/10
3/8 in. (9.5mm) Sieve 77-91(84) 86 115+12 0+00 LT Density Record Date Tested: 05/27/10
* #4 (4.75mm) Sieve 60-74(67) 68 0+00 805+20 LT Course Placed: SURFACE L4
* Moving Average 67 Intended Lift Thickness: 2"
* #8 (2.36mm) _Sieve 41-51(46) 44 Tested By: Tim Molacek NE761
* Moving Average 45
#16 (1.18mm) Sieve 28 Core No.: 1 2 3 4 5 6 7
* #30 (600um) Sieve 16-24(20) 19 Station 110+24 5+95 928+82 | 903+81 | 863+9+5 | 834+00 | 815+22
* Moving Average 19 CL Reference 32'LT | 6.0'LT [ 71'LT | 45'LT | 69'LT | 11.2'LT | 65'LT
#50 (300um) Sieve 11 W1 Dy 1,004.0 | 1,027.8 | 1,019.1 930.7 958.1 1,0425 | 956.8
#100 (150um) Sieve 6.2 W2 inH20 581.1 587.0 587.3 529.6 545.6 597.5 546.3
* #200 (75um) Sieve 1.8-5.8(3.8) 44 W3 Wwet 1,004.3 | 1,028.8 | 1,019.6 930.8 958.4 1,0425 | 957.2
* Moving Average 4.2 Difference 423.2 441.8 432.3 401.2 412.8 445.0 410.9
Compliance (Y/N) Y Field Density 2.372 2.326 2.357 2.320 2321 2.343 2.329
Intended Added, % Binder 5.30 % Binder from RAP % Density 98219 | 96.315 | 97.598 | 96.066 | 96.108 | 97.019 | 96.439
Actual Added, % Binder 5.21 % Voids 5.8 7.6 6.4 79 7.8 6.9 75
Intended Total, % Binder 5.30 Actual % RAP (in.) 2.000" 2.125" 2.125" 2.000" 2.000" 2.250" 2.000"
Actual Total, % Binder 5.00-5.60 5.21 Gmb (Lot Avg.): 2.415 Awg. Field Density: ~ 2.338
Gmb: 2.424 2.417 2.406 2414 Gmm (Lot Awy.):  2.518 Awg. % Density: 96.823
Gmm: 2.509 2521 2.520 2.520 Pa (Lot Aw.): 4.1 Awg. % Field Voids: 7.1
Pa: 3.4 4.1 4.5 4.2 Target % RAP: Specified % Density: 95
Moving Average 3.5-5.0 3.7 3.7 3.9 4.1
Time 8:45AM [ 11:.00AM | 1:45PM | 4:30 PM This Ql.= 2338 (095 X 2415 ) = 2.19
Station 91+40 26455 910+50 | 851+94 | Column 0.02
Side LT LT LT LT Is For
Sample Tons 424.80 | 1,414.40 | 2,275.93 | 3,223.78 | Dist. Lab Low Outlier: High Outlier: New Q.I =
Sublot Tons 500.00 |1,166.67 | 1,166.67 | 1,200.23 Test
Tons to Date TODAY | 403357 | TODATE | 1113364 | Results Film Thickness (FT): 9.0 VMA: 145 DOT Resuts Used[ |
Fines / Bitumen Ratio .06-1.4 0.99 8.0-15.0 15.2-17.2
Remarks: 4033.57 Tons mix made
Gsb: 2.676 Gb: _ 1.0370 Effective % Binder (Pbe): 4.46 4033.57 Tons mix for pay as SURFACE on STP-009-4(44)--2C-55
Tons of Mix for Pay: 4033.57 Tons of Binder for Pay:  210.20 0 tons WASTE

Mix Change Information:

800241 - 10/08 ver. 3.5

Dropped the AC% from 5.3% to 5.1% LOW VOIDS

Certified Tech: JAMES YOUNG

NE227

Cert. No.

Certified Tech: AL STRUB

EC192

Cert. No.

DAILY HMA PLANT REPORT

Project No.: STP-009-4(44)--2C-55 Contractor: MATHY CONSTUCTION IMF VMA: 16.2 Report No.: _ SUR#5
Contract ID: 55-0094-044 Size: /2" TYPE A Lab Voids Targe 4.0
Mix Design No.: ABD0-2008R2 Recycle Source: Mix Type: HMA 3M Design Gyrations: 86
Hot Box I.D. No.: SUR527-1 SUR527-2 SUR527-3 SUR527-4 Time 7:00 9:00 11:00 1:00 3:00 5:00 7:00
Date Sampled: 05/27/10 | 05/27/10 | 05/27/10 | 05/27/10 Air Temp. °F 64 66 70 77 83 86
Gradation ID: Specs CF527-1 Binder Temp. °F 303 304 303 301 300 300
1in. (25mm) Sieve 100 100 Mix Temp. °F 301 289 279 282 278 282
3/4in. (19mm) Sieve 100 100 Mat Temp. °F
Y2in. (12.5mm) Sieve 87-100(94) 91 From Station To Station Lane Placement And Date Placed: _05/27/10
3/8 in. (9.5mm) Sieve 77-91(84) 83 Density Record Date Tested:
* #4 (4.75mm) Sieve 60-74(67) 65 Course Placed: SURFACE L4
* Moving Average 66 Intended Lift Thickness: 2"
* #8 (2.36mm) _Sieve 41-51(46) 45 Tested By: Tim Molacek NE761
* Moving Average 45
#16 (1.18mm) Sieve 31 Core No.: 1 2 3 4 5 6 7
* #30 (600um) Sieve 16-24(20) 21 Station
* Moving Average 19 CL Reference
450 (300um) Sieve 12 W1 Dy
#100 (150um) Sieve 6.6 W 2 inH20
* #200 (75um) Sieve 1.8-5.8(3.8) 4.7 W3 Wet
* Moving Average 4.3 Difference
Compliance ( Y/N ) Y Field Density
Intended Added, % Binder 5.10 % Binder from RAP % Density
Actual Added, % Binder 5.09 % Voids
Intended Total, % Binder 5.10 Actual % RAP (in.)
Actual Total, % Binder 4.80-5.40 5.09 Gmb (Lot Avg.): 2.415 Aw. Field Density:
Gmb: 2.419 2.416 2417 2.407 Gmm (Lot Awg.):  2.524 Awg. % Density:
Gmm: 2.514 2.530 2525 2.526 Pa (Lot Avg.): 4.3 Avg. % Field Voids:
Pa: 3.8 45 43 4.7 Target % RAP: Specified % Density: 95
Moving Average 3.5-5.0 4.2 4.3 4.2
Time 8:15AM [ 10:30 AM | 2:00 PM This Ql. = - (095 X 2415 ) =
Station 784+66 | 735+82 815+21 Column
Side LT LT RT RT Is For
Sample Tons 372.20 1,269.47 | 2,160.95 Dist. Lab Low Outlier: High Outlier: New Q.I =
Sublot Tons 500.00 | 1,050.00 | 1,050.00 | 1,011.86 Test
Tons to Date TODAY TO DATE Results Film Thickness (FT): 8.2 VMA: 143 D.O.T. Resuits Used::
Fines / Bitumen Ratio .06-1.4 1.09 8.0-15.0 15.2-17.2
Remarks:
Gsb: 2.676 Gb: _1.0370 Effective % Binder (Pbe): 4.31
Tons of Mix for Pay: 3611.86 Tons of Binder for Pay:  184.01
Mix Change Information
Certified Tech: JAMES YOUNG NE227 Cert. No.
Certified Tech: AL STRUB EC192 Cert. No.

Distribution:

Central Materials

Dist. Materials

Proj. Engineer

Contractor

Plant
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APPENDIX E: ON-SITE INTERVIEWS WITH ROLLER OPERATORS

Project: 1A9, Kossuth County Project
Interview #1, Date: 5/25/2010

Interviewers: Justin Harland and Steve Quist
Crew Member: Paul Tulley; Breakdown Roller operator

Quist: How did you use the IC roller pass count information on this project?
Tulley: I really didn’t use the pass count map.

Quist: What impact do you think IC roller pass count mapping will have on future construction
operations and QC and QA testing?

Tulley: For the roller operator I really don’t see any benefits. For the lab I suppose they could
have verification that we did hit a point certain number of times.

Quist: What improvements would you like to see made to the IC/GPS mapping capabilities?
Tulley: I would like a little more training for the operator use.

Quist: Do you have any general comments on IC rolling or the project?
Tulley: I just wish we would have had a little more knowledge and training on how to use it.

Interview # 2, Date: 5/25/2010

Interviewer: Justin Harland, Steve Quist
Crew Member: Eric Leisenger, Rubber Tire Roller Operator

Quist: How did you use the IC roller pass count information on this project?
Leisenger: Ididn’t use any of the information. It’s for the office personnel to look at and
decipher.

Quist: What impact do you think IC roller pass count mapping will have on future construction
operations and QC and QA testing?

Leisenger: Not sure about any of that except that its really kind of complicated for the operator
to keep his mind on the road and what he is doing as opposed to looking at the computer screen.

Quist: What improvements would you like to see made to the IC/GPS mapping capabilities?
Leisenger: Uh tear it all down and start over.

Quist: Do you have any general comments on IC rolling or the project?

Leisenger: Its good if it produces the information that helps the engineers, but it doesn’t do
anything for the operator.
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Interview # 3, Date: 5/25/2010

Interviewer: Justin Harland, Steve Quist
Crew Member: Sandy Streibech, Finish Roller Operator

Quist: Do you have any comments about the IC system in general?
Streibech: I don’t see the purpose of putting them on the machines.

Interview #4, Date: 5/25/2010

Interviewer: Justin Harland, Steve Quist
Crew Member: Frank Webster, Foreman

Quist: How did you use the IC roller pass count information on this project?
Webster: I really didn’t use the information on it. I just went by what our density guy told me
our densities were.

Quist: What impact do you think IC roller pass count mapping will have on future construction
operations and QC and QA testing?

Webster: Well I think if you got it running right it would show you how your uh rollers are
doing and if they are missing any spots. I think it’s a good thing, especially if you get new
people.

Quist: What improvements would you like to see made to the IC/GPS mapping capabilities?
Webster: I would like to see that if the pass count legend could be adjusted to say eleven passes
so we could see on every pass what it is doing for us.

Quist: Do you have any general comments on IC rolling or the project?

Webster: 1’d like to have flexibility to adjust the pass count legend on the map. I’d like the
capability to overlay data from one roller to the next and have an overall pass count map so we
can see what each roller is doing to the densities.

Interview #5, Date: 5/25/2010

Interviewer: Justin Harland, Steve Quist
Crew Member: Cody Webster, Roller Operator

Harland: What impact do you think IC roller pass count mapping will have on future
construction operations and QC and QA testing?

Cody: Not much. I don’t know really.

Harland: What improvements would you like to see made to the IC/GPS roller mapping
capabilities?

Cody: It would be better if it is easier to install on the equipment.

Harland: Any general comments you would like to make?

Cody: No.
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