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EXECUTIVE SUMMARY

A Material Transfer Device (MTD) showcase was conducted in El Paso, Texas. The project
was to build a Type A asphalt concrete base for a Continuously Reinforced Concrete
Pavement on IH10. The showcase was sponsored by the East El Paso Area Office, El Paso
District of the Texas Department of Transportation in cooperation with Dan Williams
Company and Jobe Concrete Products Inc. The demonstration project was conducted for the
duration of five (5) days in October 1999.

Material Transfer Devices (MTD) or Material Transfer Vehicles (MTV) are gaining

popularity as a means for reducing segregation. This is especially true in the case of
reducing truck-end segregation. The showcase involved five different MTDs by five
different manufacturers.

The five MTDs, which participated in the showcase, are:

Barber-Greene, Model BG-650
Blaw-Knox, Model MC-330
Cedarapids, Model CR 461
Lincoln, Model 880-HP
Roadtec, Model SB-2500B

AR S e

The Material Transfer Device (MTD) is used to transfer the HMAC from the haul truck to
the paver. Different MTDs use different techniques to accomplish this task. Most MTDs re-
mix the asphalt concrete in the process of transferring the mixture to the paver. The re-
mixing process is believed to ensure that the asphalt concrete that might have been
segregated at the plant and/or during transport is a uniform mixture of coarse and fine
aggregate. Re-mixing also ensures the temperature of the HMAC is uniform at time of
discharge into the paver hopper. Uniform temperatures result in relatively uniform density.
MTDs can potentially provide a mix with reduced aggregate particle segregation and a
uniform temperature.

The primary objectives of this showcase are to evaluate the effectiveness of the MTDs in
reducing segregation in HMAC and compare the effectiveness of the different techniques to
measure and quantify segregation.

The four different techniques/methods utilized to quantify segregation in this study are:

1. In-Place Density
- Density profiles using Nuclear Density Gauge
- Road Cores
- Ground Penetrating Radar (GPR)

2. Infrared Thermal Imaging

3. Visual Rating
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4. Smoothness or Ride Data
- Profilograph
- Profiler

Data was collected utilizing all the above techniques and in accordance with standard test
methods and procedures. The summary of the data analyzed is listed below.

e None of the MTDs eliminated all segregation-related problems.

e The screed extensions in the paver caused segregation in this project. There was also
centerline segregation caused by the paver.

e  MTDs with larger on-board mix storage capacity are more effective in reducing truck-end
segregation.

e The proposed test method for identifying segregation by establishing density profiles
does not appear to be a very effective tool. Additional research is needed to make a more
precise conclusion.

e Ground penetrating radar has the potential to identify and quantify segregation.

e The Infrared thermal imaging technique was found to be an excellent Quality Control
tool.

e All four thermal cameras used in this study appear to yield the same result.

e MTDs alone cannot cure all problems related to segregation.

v
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CHAPTER 1
INTRODUCTION

A Material Transfer Device (MTD) demonstration project was conducted in El Paso District
of Texas Department of Transportation on a section of IH10. The demonstration project was
conducted by El Paso District of TXDOT in cooperation with Dan Williams Company and
Jobe Concrete Products. Several manufacturers of MTD’s were invited to participate in the
demonstration project. The project was to build asphalt concrete base, Type A, for a
Continuously Reinforced Concrete Pavement on [H10. The demonstration project was
started on October 18" and concluded on October 22™ 1999

The objectives of demonstration project were:
1. Evaluate the effectiveness of various MTDs’ in reducing segregation, and
2. To compare the effectiveness of different techniques to quantify segregation.

A brief background on segregation and Material Transfer Devices is provided in this Chapter.
Segregation

Segregation can be defined as the separation of coarse and fine aggregate particles in the hot
mix asphalt concrete mixture (HMAC). Segregation has a direct impact on the long-term
performance of the asphalt concrete pavement by increasing the air void content of the mix,
thus increasing the potential for moisture damage. Segregated locations are susceptible to
raveling and total disintegration of the mix.

Segregation can primarily take place when the mix is delivered from asphalt plant to surge
silo or when the mix 1s deposited from the surge silo to the haul truck or when the mix is
transferred from the haul truck to the paver hopper. Segregation that is evident behind the
paver screed generally takes one of the following three forms.

1. randomly occurring pockets of coarse aggregate
ii. longitudinally on the sides and center of the paver and
iii. transversely across the lane (at the end-of-the-truck-load).

Material Transfer Devices (MTD) or Material Transfer Vehicles (MTV) are gaining
popularity as means for reducing segregation. This is especially true in the case of reducing
truck-end segregation.

Material Transfer Devices

The Material Transfer Device (MTD) is used to transfer the HMAC from the haul truck to
the paver. Different MTDs use different techniques to accomplish this task. Most MTDs re-
mix the asphalt concrete in the process of transferring the mixture to the paver. The re-
mixing process is believed to ensure that the asphalt concrete that might have been
segregated at the plant and/or during transport is a uniform mixture of coarse and fine
aggregate. Re-mixing also ensures the temperature of the HMAC is uniform at time of



discharge into the paver hopper. Uniform temperatures result in relatively uniform density.
MTDs can potentially offer dual advantage of reducing aggregate particle segregation as well

as yielding a mix with uniform temperature.

At the present time several companies that manufacture and market MTDs. Table 1.1 lists

the manufacturers represented in this project.

Table 1.1: List of Manufacturers Participated in the Showcase

Manufacturer MTD Model Number*
Barber-Greene BG-650
Blaw-Knox MC-330

_ Cedarapids CR 461 (MS-2)
Lincoln 880-HP
Roadtec SB-2500B

* - Specifications of the MTDs participated in this study are enclosed in the Appendices.

Figure 1.1 shows the paving operation using the above mentioned five (§) MTDs. Barber-
Greene Model 260C paver was used in combination with all the above mentioned MTDs.
The project started at Station 157+00 and ended at Sta. 273+00. The construction of the
project was done in two phases. Phase one consisted of paving all three lanes West of the
Bridge and Phase two consisted of paving all three lanes East of the Bridge.

In this five-day demonstration project, each day was dedicated to one MTD. Table 1.2 lists
the day and MTD used. As seen in Figure 1.1, the length of paving is not uniform for all the
MTDs. This is primarily because of the inclement weather and/or MTD breakdown.

Table 1.2: Day of Construction with Individual MTDs

Day of Construction MTD
1 (Date — 10/18/199) Barber-Greene
2 (Date — 10/19/199) Roadtec
| 3 (Date — 10/20/199) Lincoln
4 (Date — 10/21/199) Cedarapids
5 (Date — 10/22/199) Blaw-Knox

Evaluating the Effectiveness of MTD

MTDs were evaluated primarily in two aspects — ability to reduce material segregation and
ability to produce a uniform temperature profile and to reduce temperature segregation.



There are several different methods/techniques available to evaluate material or temperature
segregation. The methods used in this study are:

l.

RS

In-place density — densities were obtained using the following three methods.
a) Nuclear Gauge — density plots as per Test Method Tex-207-F Part V

b) Road Cores

¢) Ground Penetrating Radar

InfraRed Thermal Imaging

Profilograph Data

Visual Rating

Each of these methods were performed for all 5 MTDs. All the methods are explained in
detail in the following Chapters. Test results and analysis of the data are also discussed.
Along with evaluating MTDs, four different InfraRed Thermal Cameras were also evaluated
for their ability to detect the thermal segregation. Results of these are also discussed.
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CHAPTER 2
DENSITY PROFILES

Several attempts have been made in the past to identify and quantify segregation during and
after the lay down process of Hot Mix Asphalt Concrete (HMAC). One method to
identify/quantify segregation is to measure in-place density and generate density profiles
during the lay down process. Kansas Department of Transportation uses a test procedure to
identify segregation using density profiles. Texas DOT is evaluating this procedure (Texas
Test Method Tex-207-F Part V, Appendix A) with some minor variations. This method is
explained briefly in this Chapter and the test results for all the MTDs are tabulated and
presented in Appendix A.

Description

The purpose of establishing density profiles is to provide a means to identify segregation in
HMAC after placement and compaction. A density profile is established behind the paver by
taking multiple readings within 50 section using a nuclear density gauge. Results from the
readings are used to plot a density profile, which is used to check for a reduction in density
caused by segregation. In addition, the roadway location is visually inspected for
segregation.

A segregation profile starting point is established at a point location where the screed stops.
Any visibly identifiable segregated areas are also profiled. Nuclear density gauge readings
are taken approximately every 5’ in the longitudinal direction. The first reading is located
approximately 10’ behind the screed. Readings are taken at a uniform transverse offset from
the centerline for the complete length of a single profile section. The transverse offset is
more than 2’ from either edge of placement and at a location believed to be most likely to
detect segregation. If there is no visible segregation, then transverse offset distance is
randomly selected. With the nuclear density gauge in the backscatter mode, three one-
minute readings are taken and the average of these 3 readings is taken as the density for that
point. Nuclear density readings are taken at a minimum of 10 locations along the profile
section.

The drop in density caused by segregation is calculated by subtracting the lowest density
from the average profile density. The average density is calculated using all density
determinations in the profile section. The density range is calculated by subtracting the
lowest from the highest profile density. A copy of the special provision and the test
procedure are included in Appendix-A.

Discussion of Test Results

Density profiles were established using TxDOT Standard Test Method Tex-207-F Part V. A
minimum of six (6) density profiles were established for each MTD that participated in the
demonstration project. Road cores were taken to measure density in the laboratory for
comparison purposes. Three (3) cores were taken in each profile to measure density in the
laboratory. Test results for each MTD is discussed separately in the following paragraphs.



Nuclear Density

Nuclear density profiles were established as described in the previous sections. All the
locations selected for density profile exhibited low to severe segregation with few
exceptions. A summary of the nuclear profile data for each MTD is discussed below.
Detailed field Nuclear Density Profile Data Collection forms are attached in Appendix A.

Based on TxDOT proposed special provision (Appendix A) for the type of mix used in this
project, maximum allowable density range is 8.01b./c.f. and the maximum allowable decrease
in density is 5.0lb./c.f.

Barber-Greene (Model BG-650)

As shown in Table 2.1, all six locations selected for testing were visually segregated.
Only in one location (Location 6) both proposed specification criteria for density
range and decrease in density were exceeded. In other five (5) locations the
procedure did not detect segregation.

Table 2.1: Summary of Nuclear Density Profile Data for Barber-Greene MTD

Profile| High | Low |Average| Visible |Density Rang? Decrease in
# | (Ibs./cf) | (Ibs./cf) | (Ibs./cf) | Segregation| High-Low Density
(Ibs./c.f.) Average-Low
L - (Ibs./cf.)
L | 1493 | 1416 | 1445 | Yes 77 29
2 | 1453 ] 1400 | 1433 | Yes | = 53 | 33
3 149.0 | 1443 1473 | Yes | 47 30
4 | 1492 | 1444 | 1471 | Yes L 48 27
;_45 | 1488 | 1443 | 146.7 Yes 4.5 24
6 | 1472 | 1308 | 1409 |  Yes 16.4 10.1
__ Specification Maximum Allowable | 8.0 5.0

Roadtec (Model SB-2500B)

As shown in Table 2.2, four out of eight locations (Locations 1, 3, 7 and 8) met the
specification requirement for decrease in density due to segregation and density range
even though all of these locations exhibit some level of visible segregation.




Table 2.2: Summary of Nuclear Density Profile Data for Roadtec MTD

Profile | High | Low |Average| Visible |Density Range| Decrease in
# (Ibs/cf) | (Ibs/cf)| (Ibs/cf) |Segregation| High-Low Density
(Ibs/cft) Average-Low
I B | (bs/ef)
1 [ 1494 [ 1459 1473 | Yes 3s L 14
2 1519 (1414 1447 | Yes [ 105 | 33
3 11469 | 1413 ] 1436 Yes | 56 | 23
4 11442 11375 | 1413 No 6.7 38 |
5 1444 134.1] 1389 | Yes 03 | 48 |
6 1459 [ 1354 | 1424 | Yes 10.5 70 |
7 | 1467 | 1415 ] 1441 | Yes | 52 | 26 |
8 1452 [ 14231 1433 [ Yes | 29 10
~ Specification Maximum Allowable | 8.0 50

Lincoln (Model 880-HP)

As shown in Table 2.3, five of the six locations the density profile procedure correctly
identified the segregated spots.

Table 2.3: Summary of Nuclear Density Profile Data for Linclon MTD

Profile High | Low Average' Visible Density Range | Decrease in
#  |(Ibs/cf)|(Ibs/cf)| (Ibs/cf) |Segregation High-Low Density
(Ibs/cft) Average-Low
L - (Ibs/cf)
1 1457 [ 1368 | 1418 | Yes 89 50 |
2 1439 11349 | 1390 |  Yes | 90 | 41
| 3 1148311399 | 1432 |  Yes 8.4 t 3.3
4 1145311336 | 1406 | Yes | 117 7.0
5 (4441392 1425 | Yes 52 33
6 1451 1334 1394 | Yes 17 [ 60
_Specification Maximum Allowable | 80 | 50 |

Cedarapids (Model CR-461 (MS-2))

As shown in Table 2.4, four of the six locations (Locations 4 and 5) that had visible
segregation passed the specification requirements for drop in density.
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Table 2.4: Summary of Nuclear Density Profile Data for Cedarapids MTD

Profile| High | Low |Average| Visible |Density Range| Decrease in
#  |(Ibs/cf)| (Ibs/cf) | (Ibs/cf) |Segregation| High-Low Density
(Ibs/cft) Average-Low
I I R R , (Ibs/cf)
|1 11451 | 1334 | 1394 | Yes 117 6.0 |
2 144.6 | 135.0 140.7 Yes 96 57 |
3 11423 ] 133.1 | 139.6 Yes | 92 | 65 ‘
|4 | 147.1 | 1416 1445 |  Yes | 55 29
5 | 1472 | 1397 143.4 Yes 15 3.7
6 |1500[ 1373 ] 1442 [ Yes [ 127 ] 69 |
~ Specification Maximum Allowable ] 8.0 50

Blaw-Knox (Model MC-330)

As shown in Table 2.5, three of the six locations that had visible segregation passed
the specification requirements.

Table 2.5: Summary of Nuclear Density Profile Data for Blaw-Knox MTD

Profile| High | Low |Average| Visible |Density Range Drop in Density
# (Ibs/cf) | (Ibs/cf) | (Ibs/cf) |Segregation| High-Low Average-Low
I | , (Ibs/cft) (Ibs/cf) |

1 147.1 | 139.7 | 144.0 Yes | 74 43
2 1494 1405 | 1457 | Yes | 89 | 52 |

3 | 1475 | 1437 | 1456 Yes 38 1.9

| 4 | 1433 | 1345 | 1403 Yes 8.8 | 5.8
5 | 1425 ] 1375 1400 |  Yes 5.0 25
6 | 1404 1260 | 1315 Yes 144 | 55 |
| ‘Specification Maximum Allowable - 80 ,,_l,,‘ 50

Road Core Density

Road core densities were determined in the laboratory according to TxDOT test procedure
Tex-207-F, Part I. Core densities from all the density profile locations are shown in
Appendix A. Core densities from all the locations for all the MTDs that participated in this
study are compared to the corresponding Nuclear Gauge Densities and are plotted in Figure
2.1. From Figure 2.1, there does not appear to be a good correlation between the lab core
density and field nuclear density at the same location. This is likely due to the fact that
nuclear density gauge was not calibrated for the type of mix which was placed on the project.
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Figure 2.1: Comparison of Lab Densities with Nuclear Densities for all MTDs.

Summary

The following Table summarizes the fin

Table 2.6: Summary of Findings from Nuclear Density Profiles

dings.

'MTD No of Density Number of Visible Segregated Spots
Profiles _ ]
Identified By the | Not Identified By | Success
7 B A LDensity Profile | the Density Profile | Rate
 Barber Greene | 6 i 1 5 7%
Roadtec ‘\ 8 Wﬁ,,'__,é,.,,,_,__ 5 7_'7>)1AL¢.LS%7Q
Lincoln ] 6 | 5 | 8%
Cederapids 6 | 4 2 67%
‘Blaw-Knox [ 6 [ 3 | 3 ] 50%

Success rate is defined as the percentage of times the density profile procedure correctly

identified segregated spots.



CHAPTER 3
INFRARED THERMAL IMAGING

Infrared thermal imaging technique has a wide range of applications and has extensively
been used in industrial engineering and medical fields for several decades. Thermal imaging
has been used in Civil Engineering for almost two decades primarily in the construction of
bridge decks to detect delaminations, asphalt concrete overlay de-bonding and defects in
portland cement concrete. In recent years, there has been an increasing interest in utilizing
this technique to identify thermal segregation in the construction of asphalt concrete
pavements. A brief background on this infrared thermography is explained in the following
paragraphs.

All objects emit infrared radiation in the form of heat that can be detected using an infrared
scanner. These natural impulses are converted and processed to create an image of the
object’s thermal energy. Colors are used to represent the thermal image. These colors can be
selected from an array of color bands to represent the surface temperatures.

Today, there are wide varieties of thermal cameras available to be used for different purposes
and applications. Three essential components in any thermal imaging system are:

1. Optical scanner — to detect radiation in infrared spectrum
2. Display monitor — to display images
3. Computer and Software — for data acquisition and analysis

Past research studies in this area suggest that infrared thermography appears to have potential
to detect and measure segregation. Several research studies are underway at the present time
to utilize infrared thermography. In this demonstration project, infrared thermal imaging is
one of the tools utilized to evaluate the effectiveness of Material Transfer Devices (MTD).
Research performed by National Center for Asphalt Technology suggests that the areas with
temperature differentials greater than 38°F are likely to have high levels of segregation. Low
levels of segregation can be expected for the temperature differential between 18 °F to 29 °F
and medium levels of segregation for temperature differential of 29 °F to 38 °F.

One of the objectives of this study is to evaluate different MTDs’ ability to produce a
uniform mix temperature behind the paver. In this project, Inframetrics” ThermaSnap type
infrared thermal camera was used by TxDOT to capture thermal images. Several thermal
images were taken during this weeklong demonstration project. These images were analyzed
using TherMonitor Lite 95 Software. Figures 3.1 through 3.6 are representative of the
thermal images that were captured for 5 different MTDs.

Equipment manufacturers were also present and they also obtained thermal images using

their own equipment. Some of the manufacturers made their thermal images available to
TxDOT and those images are presented in Appendix B.

10
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Roadtec MTD

Pictures R1 through R6 shown in Figure 3.1 are representative thermal images of the lay
down process using RoadTec MTD. The following preliminary observations may be made
from these pictures.

1. - Temperature distribution in the longitudinal direction is relatively uniform.

2. Temperature distribution in transverse direction is uniform for a given location on the
mat.

3. Individual low temperature spots on the mat were observed very rarely.

Temperature variations observed from these seven thermal images are summarized and listed
in Table 3.1. The maximum and minimum temperatures were selected from the total mat
area.

Table 3.1: Temperature Variations Observed from Figure 3.1

Picture | Maximum (°F) | Minimum (°F) Range (‘F) | Segregation*
Rl 236.7 | 223.0 13.7 | None |
__R2 2332 | 2045 287 | Low |
 R3 | 2475 ‘ 195.8 517 High

R4 286.3 255.7 30.6 Medium

R5 267.7 2352 | 325 Medium

R6 | 2587 2544 | 43 ~ None
Average 255.0 | 2281 | 269 |  Low

* - Segregation as defined by NCAT criteria.

11
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Figure 3.1: Representative Images for Roadtec MTD
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Lincoln MTD

Pictures L1 through L6 shown in Figure 3.2 are representative thermal images of the lay
down process using Lincoln MTD. The following preliminary observations may be made
from these pictures.

1. Temperature distribution in the longitudinal direction is relatively uniform.
2. Temperature distribution in transverse direction is variable.
3

Occasional low temperature spots in the mat are observed.

Temperature variations observed from these six thermal images are summarized and listed in
Table 3.2.

Table 3.2: Temperature Variations Observed from Figure 3.2

Picture | Maximum (°F) Minimum (°F) Range (°F) j; Segregation*
LI 3237 291.0 7 32.7 | Medium
L2 3229 2910 319 | Medium

L3 | 2757 257.4 18.3 | Low
4 244.1 1 2141 300 ' Medium

L5 | 281.2 | 245.9 35.3 | Medium

L6 TL 286.3 1 251.9 | 344 | Medium_
| Average 289.0 | 258.6 304 Medium

* - Segregation as defined by NCAT criteria.

13
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Cederapids MTD

Pictures CI through C20 shown in Figure 3.3 are representative thermal images of the lay
down process using Cedarapids MTD. The following preliminary observations may be made
from these pictures.

. Temperature distribution in the longitudinal direction is relatively uniform.
2. Temperature distribution in transverse direction shows significant variation.
3. Several low temperature spots in the mat are observed.

Temperature variations observed from these twenty thermal images are summarized and
listed in Table 3.3. The maximum and minimum temperatures were selected from the total

mat area to calculate the range.

Table 3.3: Temperature Variations Observed from Figure 3.3

Picture = Maximum (°F) | Minimum °F) | Range °F) | Segregation* 1
Cederapids with Auger Extenstion

cl 267.0 2397 27.3 ~ Low

C2 | 2680 236.0 32.0 Medium

C3 270.2 245.4 24.8 [ Low
4 258.2 210.4 478 High

Cs 2574 2189 385 | High |
LC6 2152 176.6 38.6 High |
e 2792 2579 21.3 Low |
. C8 238.8 198.3 405 High
< 289.7 2383 51.4 High

Cc10 | 267.5 2345 ) 33.0 ~ Medium

Cll 288.8 2532 35.6 Medium

Cl2 281.8 2572 24.6 Low
Cederapids without Auger Extenstion B

Cl3 291.0 267.7 | 233 [ Low

Cl4 266.0 2423 237 ~ Low

Cl5 266.7 2430 23.7 Low

Cl6 286.8 241.8 4 45.0 High

Cl7 | 2870 274.0 | 13.0 None

Clg | 279.5 242.7 | 36.8 Medium

cl9 | 268.0 2343 33.7 Medium |
€20 260.0 249.4 10.6 None
Average | 2693 | 238.1 313 Medium

* - Segregation as defined by NCAT criteria.
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BarberGreene MTD

Pictures B1 through B19 shown in Figure 3.4 are representative thermal images of the lay
down process using BarberGreen MTD. The following preliminary observations may be
made from these pictures.

1. Temperature distribution in the longitudinal direction is relatively uniform.
2. Temperature distribution in transverse direction is variable.
3. Individual low temperature spots on the mat were observed.

Temperature variations observed from these nineteen thermal images are summarized and
listed in Table 3.4. The maximum and minimum temperatures were selected from the total
mat area.

‘Table 3.4: Temperature Variations Observed from Figure 3.4

Picture | Maximum ('F) | Minimum (°F) | Range (°F) | Segregation*
Control 1 -
1 274.0 2463 27.7 Low
2 ] 1269.5 247.0 22.5 | Low
3 2547 2333 | 214 Low
4 276.2 2465 | 297 | Medium
5 | 2700 | 2219 | 481 | High |
6 266.8 2128 | 540 High |
7 304.3 | 265.4 389 High |
8 265.4 2290 364 Medium |
9 | 2654 | 229.0 ‘ 36.4 Medium |
102647 2477 170 b None
11 259.1 | 2275 316 | Medium
12 | 2414 | 20101 343 Medium |
13| 283 188.1 40.2 High
14 | 234.5 B 187.6 46.9 | High
Control2 - S o |
5 2835 | 2550 28.5 Low 4
16 2749 243.0 31.9 Medium |
17 ] 285.8 236.6 492 High |
18 259.2 216.9 423 High
19 3058 2787 27.1 | Low
Average | 267.6 2326 350 | Medium

* - Segregation as defined by NCAT criteria.
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Blaw-Knox MTD

Pictures BK1 through BK14 shown in Figure 3.5 are representative thermal images of the lay
down process using Blaw-Knox MTD. The following preliminary observations may be
made from these pictures.

1. Temperature distribution in the longitudinal direction is relatively uniform.
2. Temperature distribution in transverse direction is variable.
3. Individual low temperature spots on the mat were observed.

Temperature variations observed from these fourteen thermal images are summarized and
listed in Table 3.5. The maximum and minimum temperatures were selected from the total

mat area.

‘Table 3.5: Temperature Variations Observed from Figure 3.5

Picture . Maximum (°F) Minimum (°F) W;Rﬂge CF) | Segregationij
T ame T e T w6 [ hem
| 20 | 252 296 | Medium |
3 244.2 208.0 362 Medium |
4| 2400 1995 | 405 |  High
5 26 | 18s2 | 264 | Low |
6 2263 1838 | 425 | High
7 1 291.5 | 260.5 31.0 Medium
8 | 2783 | 2567 21.6 Low |
9 296.0 2719 24.1 Low
| 0 | 312.7 246.3 66.4 High
| 1 | 2910 | 2748 | 163 None
12 287.7 | 262.9 24.8 Low
| 13 | 282.7 2629 | 198 | Low
| 14 284.5 ﬂ_ 263.2 | 213 Low |
Average 272.0 241.0 1 31.0 | Medium |

* - Segregation as defined by NCAT criteria.
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CHAPTER 4
GROUND PENETRATING RADAR TO DETECT SEGREGATION

Ground Penetrating Radar (GPR) has been used extensively in the past several years. GPR
has been a valuable tool in detecting voids, excess moisture, layer thickness etc., in the
pavement structures. An attempt has been made by the Texas Transportation Institute (TTI)
to estimate and quantify the amount of segregation and the extent of segregation using GPR.
This chapter describes a brief background on GPR and the data collected is presented. A full
report by TTI 1s found in Appendix C.

Ground Penetrating Radar

Ground Penetrating Radar (GPR) system sends discrete pulses of radar energy into the
pavement system and captures the reflections from each layer interface within the pavement
structure. GPR units operate at highway speeds (approx. 60mph), transmit and receive 50
pulses per second, and can effectively penetrate to a depth of 2 feet.

Amplitudes of reflection and the time delays between reflections are used to calculate both
layer dielectrics and layer thickness. The dielectric constant of a material is an electrical
property which is most influenced by moisture content and density. If the moisture content
for a layer increases, then the dielectric of the layer will increase which will result in an
increase in the energy reflected from the top of the layer. An increase in air voids would
have the opposite effect. If the amount of air in a layer increased, the energy reflected and
the resulting dielectric would decrease.

TTI has established a range of typical dielectric constants for most paving materials. For
example, HMA layers normally have dielectric value between 4.5 and 6.5, depending on the
coarse aggregate type. Measured values significantly higher than this would indicate the
presence of excessive moisture. Lower values indicate a density problem or indicate that
unusual aggregate, such as lightweight aggregate in the mix.

Results and Discussion

Results discussed in this section mostly are excerpts from the report submitted by TTIL. In
this study, plots of surface dielectric are produced for each of the Material Transfer Devices
(MTD) used in the demonstration project.

It 1s proposed that variations in surface dielectric are indicators of variations in the air void
content of the top layer. For a homogeneous well-compacted surface layer the dielectric plot
versus distance should be a relatively flat horizontal line as shown in Figure 4.1. Recent
studies at the TTI have found that the sharp localized decreases in the surface dielectric are
associated with areas of low density in surface layer. Therefore the quality of the mat is
judged in terms of the overall variations in the surface dielectric and the absence of sudden
dips.
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Representative surface dielectric plots from each of the 5 MTD’s are shown in Figures 4.2
through 4.7. Note two different Barber-Greene sections (Figure 4.2 and 4.3) were
established and tested. Each section was approximately 1490 ft long and the distance scale is
shown as the x-axis in each figure. The dips are marked on the Figures and correspond to
segregated areas.

Based on this criteria the best performer was the Roadtec MTD shown in Figure 4.4. The
plot shows some variation in dielectric but no major localized dips. The high dielectric
measured in the middle of the section should be ignored, it was attributed to a thin piece of
metallic foil placed on the surface of the pavement for the profile measuring equipment. The
next best performer was Barber-Greene 1 shown in Figure 4.2, which had a major problem
area at one end of the section but this was a transition point between MTD devices. A few
minor dips are marked on Figure 4.2. The surface dielectric plots shown in Figures 4.5, 4.6
and 4.7, all show major periodic dips in the surface dielectric plots.

Dielectric Constant

Distance

Figure 4.1: Surface Dielectric Constant with Distance
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Conclusions and Recommendations

The conclusions and recommendations listed here are excerpts from the report submitted by
TTI, which can found in its entirety in Appendix C.

1. Based on the laboratory densities there appears to be a good correlation between surface
dialectics computed from the GPR reflections and the laboratory measured core densities.
As expected from theory, low surface dielectric correlate to low density.

2. The quality of a HMA mat can be related to the uniformity of the surface dielectric plot
and the number of segregated areas can be estimated from the number of sudden
localized dips in surface dielectric.
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CHAPTER 5
VISUAL RATING

Visual rating was conducted to detect all three forms of segregation described in Chapter 1.
Visual rating is a subjective process. It can still be an effective tool when used with caution.
In this instance care was taken so that all raters use similar rating protocol. Five individuals
from TxDOT, FHWA and Industry participated in the visual rating process.

All five raters rated 5 different MTDs. Data from all the raters were collected, tabulated and
analyzed. Table 5.1 lists the segregated areas by each of the raters for all 5 MTDs. The data
was normalized to account for different lengths of each section. Table 5.2 shows the number
of segregated areas detected by each individual rater per 1000 section of the lane. This is
plotted for all 5 MTDs. Figure 5.1 shows the average number of segregated areas for each
MTD.

From Table 5.2, the following preliminary observations can be made. There is quite a bit of
variation among individual raters. Even with the variation in the number of segregated areas
a trend can be seen in the performance of different MTDs. As shown in Figure 5.1 that the
performance of Roadtec in two different locations is very similar and is better than other
MTDs.

Table 5.1: Number of Segregated Areas for 5 MTDs

MTV Distance | Rater | Rater | Rater | Rater LRater
Paved (ft) 1 2 3 4 5
BG Control 1 1,700 16 10 16 9 | 8
Roadtec 1 4,200 9 3 9 10 74
Roadtec 2 4,800 8 3 6 12 12
Ceder Rapids w/o AE 1,100 7 8 7 9 5
Ceder Rapids w AE 2,100 10 10 7 15 24
Ceder Rapids w AE 3,100 17 33 36 19 33
Loncoln 3,800 26 25 18 18 13
BG Control 2 3,100 28 29 28 22 -
Blow Knox w/o AE 3,100 27 20 1 - 24 11
BG - Barber-Greene
W/o — without

W/ - with
AE — Auger Extension
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Table 5.2: Number of Segregated Areas for 5 MTDs — Normalized for 1000’

MTV Rater 1| Rater |Rater 3| Rater | Rater 5 | Average
L2 4

BG Control 1 9.4 5.9 9.4 5.3 4.7 6.9
Roadtec 1 2.1 0.7 2.1 2.4 1.7 1.8
Roadtec 2 1.7 0.6 1.3 2.5 2.5 1.7
Ceder Rapids w/o AE 6.4 7.3 6.4 8.2 4.5 6.6
Ceder Rapids w AE 4.8 4.8 3.3 7.1 114 6.3
Ceder Rapids w AE 8.7 6.5 7.7 3.5 6.6
Loncoln 6.8 | 6.6 4.7 4.7 3.4 5.2
BG Control 2 9.0 | 94 9.0 7.1 8.6
Blow Knox w/o AE 5.5 10.6 11.6 6.1 10.6 8.9
BG — Barber-Greene
W/o — without
W/ - with

AE — Auger Extension

Average Number of Segregated Areas
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Figure 5.1: Variation of Average Number of Segregated Areas
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CHAPTER 6
RIDE QUALITY

Ride quality or Surface Smoothness for this project was measured using a Profilograph. In
addition, an alternative Ride measurement was made using a surface Profiler. Ride data
collected from both of these test methods are presented here.

Profilograph

Ride quality was measured using the profilograph method. The test was conducted in
accordance with TxDOT Standard Test Method Tex-1000-S. In this test method, the Profile
Index (PI) is used as a measure of surface smoothness. PI is calculated by summing all the
vertical deviations in excess of a 0.2 inches blanking band from the profilograph trace
obtained during testing. Lower PI values indicate better ride quality. In addition, a bump
template is used to detect the bumps in excess of 0.3” over a 25’ base length. The number of
bumps detected were normalized to account for the different lengths of paved sections using
the different MTDs. Table 6.1 lists the Profile Index (PI) and the number of bumps greater
than 0.3” detected per mile. Figures 6.1 and 6.2 show the Profile Index and Number of
bumps for different MTDs respectively.

Table 6.1: Profile Index and No. Of Bumps Excess of 0.3 Inches

MTD PI (inch/mile) No. of Bumps >0.3” Per mile
Barber Greene 2.8 5

Roadtec Location 1 10.1 15

Roadtec Location 2 7.2 17

Lincoln 35.6 38
Cedarapids 11.4 16
Blaw-Knox 16.9 29

34



Comaprison of Profile Index

40
35

30

25

20

15

10 S

Profile Index (inch/mile)

Figure 6.1: Variation in Profile Index

Comparision of No. of Bumps

Bumps (>0.3")

Figure 6.2: Variation in Bumps Greater Than 0.3”

35



Profiler

Surface Profiler is a tool used in Pavement Management Information Systems (PMIS).
Profiler uses lasers and accelerometers to measure the inertial profile of each wheel path.
Roughness is measured along the longitudinal profile of the roadway. The test is performed
3 times and average of these 3 measurements is considered for the acceptance purposes. The
two parameters measured using this method are: International Roughness Index (IRI) and
Present Serviceability Index (PSI). Table 6.2 lists the average IRI and PSI for the five MTDs
for the sections listed. Lower IRIs indicate better ride while higher PSI values are better.
Figure 6.3 shows the variation of IRI for left and right wheel path.

Table 6.2: International Roughness Index (IRI) and Present Serviceability Index (PSI)

MTD Length IRI (inch/mile) PSI
(Feet) Left Wheel Path | Right Wheel Path
Barber Greene 1450 110.6 96.6 3.6
Roadtec Section 1 © 3000 ”""; e 1207 1156 34
Roadtec Section 2 37505 {1011 Ho33' 350
Cedarapids Section 1 1000 120.1 96.6 3.3
Cedarapids Section 2 2000 117.2 166.6 34
Cedarapids Section 3 2640 75.4 83.1 4.1
BlawKnox Section1 | 2650 134.8 1056 - 33
BlawKnox Section2 | 1900 | 1004 111.5 ' 3.6
Lincoln 2800 105.4 123.9 3.

Variation in IRI

LWP - Left Wheel Path
RWP - Right Wheel Path

- =
£ | | ET= |mwe
: = ] o e
- = = | Ei
= = = |E | H=n
E = |E =1l
(/] N : N N
PRSI PN AP PN BN S
F & & & & F S
© o P & & o N
Q
Q{Q \Q'C: \00 . \6’9 \69 &P ot S
Q O O Q Q Q MLy &
& & &
® & 2 < >

Figure 6.3: Variation in IRI
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CHAPTER 7
EVALUATION OF THERMAL CAMERAS

As Part of this study four different thermal Infrared Cameras were evaluated for their ability
to measure temperature precisely for a given location. Background on these cameras was
explained in Chapter 5. Four cameras evaluated in this study are:

1. Inframetrics ThermaSnap

2. IR SnapShot Model # 525

3. Flir Agema Model # 550

4. Inframetrics Thermacam Model PM 280

Three locations were selected to evaluate the cameras. At each location, a shovel was placed
in the transverse direction on the freshly laid asphalt concrete mat. At each location two
images were taken. The following figure illustrates the angles for the two images.

|
ACP Behind the Paver '

Shovel
b

1]

]

Not to Scale

Figure 7.1: Angle of Images

As shown in Figure 7.1, Image 1 is perpendicular to the mat and Image 2 is at an angle to the
mat. Care was taken such that a given image at all the three locations was captured from the
same spot by all four individuals.

The images captured by all four cameras were analyzed. All the images are attached in
Appendix D. The objective of this analysis is to compare the maximum, minimum and
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average temperatures along the dashed line shown in Figure 7.1 for both angles for all four
cameras. Temperatures for Location 1, 2 and 3 are listed in Tables 7.1, 7.2 and 7.3

respectively.

Table 7.1: Comparison of Temperatures at Location 1

Camera Image 1 Image 2
(Perpendicular to the Mat) (At an Angle to the Mat)
Min (°F)| Max (°F) | Mean (°F) | Min °F) |Max (°F) | Mean (°F)
Inframetrics 1238 | 290.0 2580 | 2280 | 2710 | 2630
ThermaSnap oy ARCEUE R 3 i
IR SnapShot Model # 117.8 282.2 256.9 165.6 260.7 2443
525
Flir Agema Model # 550| 131.5 | 2932 | 271.0 158.7 2733 258.2
Inframertrics ¥ 293.2 * 283.7
Thermacam ,
* - Minimum value was out of the spectrum, so minimum value and mean could not be obtained.
Table 7.2: Comparison of Temperatures at Location 2
Camera Image 1 Image 2
(Perpendicular to the Mat) (At an Angle to the Mat)
Min (°F)| Max (°F) | Mean °F) | Min (°F) |Max (°F) | Mean (°F)
Inframetrics 1388 9911 | 2658 217.8 276.0 126229
ThermaSnap e e _ =Sl
IR SnapShot Model # 161.8 287.6 274.8 161.3 27587 255.3
525
Flir Agema Model # 550| 138.1 | 294.0 | 251.1 172.8 283.8 2719
Inframertrics » 288.9 e 267.2
Thermacam
* - Minimum value was out of the spectrum, so minimum value and mean could not be obtained.
Table 7.3: Comparison of Temperatures at Location 3
Camera Image 1 Image 2
(Perpendicular to the Mat) (At an Angle to the Mat)
Min (°F)| Max (°F) | Mean (°F) | Min (°F) |Max (°F) Mean (°F)
Inframetrics 1434 | 292.0 271.0 29212808 2673
ThermaSnap TN :
IR SnapShot Model # 135.4 295.6 266.4 175.6 271.1 251.5
525
Flir Agema Model # 550| 145.1 | 285.7 251.0 - 170.8 286.5 270.1
Inframertrics - 288.0 * 283.3
Thermacam

* - Minimum value was out of the spectrum, so minimum value and mean could not be obtained.
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Discussion

From the temperature data listed in Tables 7.1, 7.2 and 7.3 the following observations can be
made:

e Maximum temperatures recorded by the four cameras are reasonable close.
e The maximum temperature is less for pictures taken at an angle versus perpendicular.

e There is a large variability in minimum temperatures. This is most likely due to the slight
differences in times when pictures were taken and the shovel getting hot on the mat.
e All four cameras appear to yield the same results.

Comparison of Thermal Cameras

300.0

Location 1 Location 2 Location 3

290.0

280.0 A

O Inframetrics ThermaSnap
B IR SnapShot Model # 525
B Flir Agema Model # 550
[ Inframertrics Thermacam

270.0 4

)
o))
it
o
1
1

Maximum Temperature (F)

)
3
o
o
I
[

Figure 7.1: Comparison of Cameras
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CHAPTER 8
SUMMARY AND CONCLUSIONS

A Material Transfer Device (MTD) showcase was conducted on a section of IH10 in El Paso,
Texas. This demonstration project was conducted for the duration of five (5) days in October
1999. The showcase involved five different MTDs by five different manufacturers. The two
primary objectives for this showcase are to evaluate the effectiveness of the MTDs in
reducing segregation in HMAC and compare the effectiveness of the different techniques to
measure and quantify segregation.

The five MTDs, which participated in the showcase, are:

Barber-Greene, Model BG-650
Blaw-Knox, Model MC-330
Cedarapids, Model CR 461
Lincoln, Model 880-HP
Roadtec, Model SB-2500B

<l ot B

The four different techniques/methods utilized to quantify segregation in this study are:

1. In-Place Density
- Density profiles using Nuclear Density Gauge
- Road Cores
- Ground Penetrating Radar (GPR)
2. Infrared Thermal Imaging
Visual Rating
4. Smoothness or Ride Data
- Profilograph
- Profiler

W

Conclusions

Data from the above mentioned test methods and techniques were collected and analyzed.
The following preliminary conclusions can be drawn from the data collected during this
MTD showcase.

1. None of the MTDs eliminated all segregation-related problems.

2. The screed extensions in the paver caused segregation in this project. There was also
centerline segregation caused by the paver.

3. MTDs with larger on-board mix storage capacity are more effective in reducing truck-end
segregation. .

4. The proposed test method to identifying segregation by establishing density profiles does
not appear to be a very effective tool. Additional research is needed to make a more
precise conclusion.

5. Ground penetrating radar has the potential to identify and quantify segregation.
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The Infrared thermal imaging technique was found to be an excellent Quality Control

tool.
All four thermal cameras used in this study appear to yield the same result.

MTDs alone cannot cure all segregated related problems.
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APPENDIX - A

TEST METHOD FOR DETERMINATION OF MAT SEGREGATION
USING NUCLEAR DENSITY GAUGE

SPECIAL PROVISION TO SPECIAL SPECIFICATION QC/QA OF
HOT MIX ASPHALT

LABORATORY ROAD CORE DENSITIES

NUCLEAR DENSITY PROFILE FIELD REPORTS
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Tex-207-F -Part V Determination of Mat Segregation Using a Nuclear Density Gauge

Overview
This test method is to provide a means of identifying segregation in hot-mix

asphalt pavement after placement on the roadway.

Apparatus

e Thin Lift Density Gauge
e Measuring Tape (Optional)

e Forms
Steps Actions
1. Refer to gauge manufacturer’s recommendations for operating the gauge. It is not necessary that the gauge

be calibrated to the mix.

2.

A profile section is defined as a 50-foot length of mat with readings taken approximately every five feet.
Additional longitudinal readings may be taken along the transverse offset where visible segregation is
noticed.

Identify a location where the lay-down machine has stopped paving. Mark and record this location as the
beginning of the profiled section, also called the zero point. The first reading location should be
approximately ten feet behind the zero point. When profiling a section where the location that the paver
stopped is unknown, a randomly selected area may be picked. It is intended that an area with visible
segregation be chosen.

Determine the transverse offset two feet or more from the pavement edge. Do not vary from this line.
Visually observe the mat and note surface texture in the section to be profiled. Make note of areas that
appear to be segregated. Visually segregated areas, if any, must be included in the section to be profiled.

Take three one-minute readings with the nuclear density gauge in the same location and record.

Before moving the gauge, average the three readings. Compare each individual reading to the average.
Discard any single readings that vary more than 1 lb./c.f. from the average. Take additional readings to
replace any that are discarded until three readings have been obtained that are within 1 lb./c.f. of the
average.

Move the gauge approximately 5 feet forward in the direction of the paving operation. If a segregated are
is visible in between the 5-ft. distance, take an additional set of readings at that location.

Repeat steps S, 6 and 7. Continue to take readings until a minimum of ten sets of three readings has been
completed.

Determine the average density from all the locations.

10.

Determine the difference between the highest and lowest average density

11.

Determine the difference between the average and lowest average density.

12.

Record and plot the data. Report.
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PROPOSED

SPECIAL PROVISION
TO
SPECIAL SPECIFICATION
ITEM 3146
QUALITY CONTROL/QUALITY ASSURANCE OF HOT MIX ASPHALT
For this project, Special Specification Item 3146, “Quality Control/Quality Assurance
of Hot Mix Asphalt”, is hereby amended with respect to the clauses cited below and

no other clauses or requirements of this Item are waived or changed hereby.

Article 3146.7 Construction Methods, Subarticle (6), Placing.
The first paragraph is supplemented by the following:

If segregation or irregularities occur in the pavement surface, the contractor shall review the
plant, hauling and paving operations and take corrective action. A “Segregation Check Points”
list is available from the Engineer. Segregation may be identified visually or in accordance with
Test Method Tex—207-F, Part V “Determination of Mat Segregation Using a Nuclear Density
Gauge”.

At the start of the project, the paving unit will be allowed to pave for a distance of 1,000 linear
feet with each individual mix designation before implementing a profile analysis. The Contractor
shall perform a minimum of four segregation checks each day for each mix type used on the
project. The density profile must meet the criteria shown in Table 1 to be considered acceptable.
The profile location shall be recorded to permit future evaluation of the segregation section. A
segregation profile starting point shall be established at each location where the screed stops due
to discontinuous mix delivery and at visibly segregated areas as directed by the Engineer. If the
lay down operation continues to progress without stopping and no visible segregation is noted
and four consecutive profiles are within established tolerances, then the test frequency will be
reduced to one profile per placement lot. The Engineer may further reduce the frequency of
testing at the Contractor’s request. If both the Contractor and the Engineer agree that segregation
exists and the Contractor agrees to immediate mitigation of the problem, then the density profile
will not be required.

Table 1: Density Profile Acceptance Criteria

Nominal Max. Maximum Maximum Allowable
Aggregate Size Allowable Density Range
Density Range (average to lowest)
_(highest to lowest) '
5/8” or less 6.0 lbs./c.f. 3.0 Ibs./c.f.
5/8” or greater 8.0 1bs./c.f. 5.0 Ibs./c.f.
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The Engineer will be provided results of the segregation profiles as they are completed.
Whenever one of the profiles fails the acceptance criteria, the contractor will be allowed to make
changes to the operations before the next profile evaluation is made. Any changes must be made
within the first hour of production following determination of a failing evaluation. Production of
the hot mix asphalt shall cease whenever two consecutive profiles fail unless otherwise approved
by the Engineer. The Contractor shall make changes to the mix or process before production is
restarted. The Contractor may produce enough mixture to place approximately 2,000 linear feet
of pavement one paver width wide. Two segregation profiles shall be taken within these 2,000
linear feet of production and if both profiles meet the acceptance criteria, the Contractor may
resume normal operations. However, if one or both of the segregation profiles fail, the
Contractor shall make additional changes as approved by the Engineer and an additional 2000
linear feet of pavement shall be laid and evaluated as before. This procedure of placing and
evaluating 2,000 linear feet sections will be continued until both segregation profiles pass. The
Engineer may require the Contractor to provide specialized mixing or material transfer devices
for remixing of the mixture prior to placement if the segregation has not been eliminated through
plant and process adjustments. Normal production and segregation checks will resume when
both profile results pass. Although it will be the Contractor’s responsibility to perform the
segregation check described above using the nuclear density gauge, the Engineer may make as
many independent or confirmation nuclear density checks as deemed necessary. The Engineer’s
results will be used to determine segregated sections when available.
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Table A.1: Laboratory Road Core Densities for Barber Greene MTD

Specimen # Sta. Distance from | Bulk Density |  Density (Ibs/c.ft.)
0 (%) Core Nuclear
1 50 97.7 152.7 147.5
2 165+60 25 97.1 151.7 142.8
3 5 96.9 151.3 130.9
6 250 96.0 .149.9 145.7
4 167+00 40 974 152.1 149.2
5 10 95.3 148.8 1444
9 30 96.0 150.0 140.0
8 168+00 10 96.7 151.0 143.3
7 5 97.2 151.8 145.3
12 S E50 - 96.0 150.0 148.8
T 171400 | 40 96.5 150.7 144.3
10 2ol 30 96.2 150.3 146.3
15 50 96.3 150.2 151.9
14 189+00 20 95.9 149.5 144.5
13 0 95.7 149.2 1414
18 TR 590 96.0 149.8 146.2
17 163430 SRS 95.5 149.0 149.3
16 | 2510 94.4 147.2 144.6
21 25 97.2 151.7 149.4
20 184+00 10 97.0 151.3 145.9
19 5 96.7 150.8 147.4
24 : 40 98.0 1529 149.0
23 165+00 - 15 98.6 153.8 1443
22 -10 97.1 151.5 147.1
Table A.2: Laboratory Road Core Densities for RoadTec MTD
Specimen # Sta.  |Distance from 0 Bulk Density (Ibs/cft)
Density (%) Core Nuclear
3 50 95.3 148.8 144.6
2 193+50 10 95.0 148.4 141.5
1 -10 95.9 149.8 146.7
4 10 93.0 145.3 1354
5 186+50 5 - 94.6 147.7 142.3
6 : -10 94.0 146.8 145.9
7 50 93.4 145.9 134.1
8 182+00 30 92.2 144.0 138.1
9 20 93.6 146.1 138.1
10 : .30 92.3 144.1 137.5
11 167+00 . 20 92.9 145.0 141.9
12 = 35 93.1 145.4 1442
13 : " 50 94.1 147.0 140.2
14 200+00 15 94.2 147.2 145.2
15 0 94.7 148.0 143.3
16 50 94.0 146.9 141.3
17 204+00 | 20 94.8 148.1 146.9
18 10 95.6 149.3 143.5
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Table A.3: Laboratory Road Core Densities for Lincoln MTD

Specimen # Sta. Distance from 0 Bulk Density (Ibs/cft)
Density (%) Core Nuclear
1 50 92.3 144.0 139.0
2 194+00 20 93.3 145.6 141.6
3 93.2 145.5 142.9
6 i 940 146.7 145.7
5 160+00 : 943 147.1 142.1
4 £ 923 1441 136.8
7 91.7 143.1 133.6
8 185+00 92.7 144.7 140.7
9 94.2 146.9 145.3
10 = 93.5 , 145.8 .144.0
11 181+00 ey 928 144.8 139.2
12 T T 144.4
15 94.0 146.7 139.6
14 163+00 93.7 146.1 134.9
13 93.8 146.3 143.9
16 93.7 146.1 148.3
17 170+00 : : 94.0 146.7 139.9
18 -10 95.2 148.5 140.3
Table A.4: Laboratory Road Core Densities for Cederapids
. . . Density (Ibs/cft)
Specimen # Sta. Distance from 0  (Bulk Density (%)
Core Nuclear
1 0 94.3 148.3 135.1
2 267+00 5 95.2 149.7 130.8
3 -10 147.2
6 S e 30 96.6 1519 | 150.0
5 246+50 | S 94.8 1491 | 1373
4 VR B -10 944 148.4 '144.2
9 25 95.9 150.7 141.6
8 214+00 0 92.9 146.1 144.8
7 -10 95.8 150.7 147.1
12 S 30 93.7 1474 144.3
11 246+00 | 10 95.0 149.4 147.7
10 A s 95.0 149.4 140.2
13 30 94.3 148.2 145.1
14 206+50 10 95.0 149.4 136.1
15 5 92.2 145.0 133.4
18 1 RGR25E. 934 - 146.9 142.4
17 - 224400 20 93.0 146.2 143.7
16 gy 15 93.4 146.9 139.7
21 30 95.9 150.7 148.8
20 240+00 25 94.8 149.0 141.5
19 10 95.6 150.3 148.9
23 el 30 933 146.6 142.3
22 213+00. | 25 922 145.0 133.1
24 s 0 93.1 146.3 1394
27 50 92.7 145.8 144.1
26 236+00 10 95.9 150.8 143.7
25 -10 95.8 150.7 147.3
30 - 40 93.0 - 1462 144.6
29 B2 O 94.2 148.2 140.9
=280 10 92.9 146.1 135.0
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Table A.5 Laboratory Road Core Densities for Blaw-Knox MTD

250+00

264+75

Specimen # Sta. Distance from 0 Bulk Density (Ibs/cft)
(ft) Density (%) Core | Nuclear

1 30 93.5 147.0 142.0

2 229+50 25 93.6 147.2 142.5

3 10 93.2 137.5

———

50 134.5
25 93.0 1462 | 1402
0 92.8 1459 | 1433
15 95.0 149.1 | 147.1
10 94.8 1493 | 1439
5 947 1489 | 1397
48




TXDOT

Sty 3L f

Construction Division
s | AN S i
. Dﬂw/- et /
4 - ]
/fmx* X5~ Nuclear Density Profile Form
‘ ” Asphaltic Concrete Pavement
A 76 ) L/F
[District: _24¢ | Csd: 2/ 2/-4-3Y fEFlocation Information'forsst:-Reading »=
County: £/ Wi Profile No.: / 2 Station: =
|Highway: 25/ “7D£( J/4 TestDate: /0" 5-97 Lane Direction:* NB SB EB WB
Tested By: TxDOT Contractor: /A1 /A)///AFLS |Lane:=ZH 7 LOFR [)2 3 4
Contractor Mix Type: Distance From Inside P P
Tester: B =L DIV] &24 D0 |Spec. tem:_32.227 Edge of Lane or Joint(ft): .5 4’1
and and Model of Paver: Visible Segregation: ~ Yes Lift: Q%t 2nd 3rd
/)Zﬁgﬂ (8 LEpE No [ |iLift Thickness: /A
Describe Type of Remix Eguigment gsed In or Ahead of Paver:
Searaet fromisl REIRERAIRIERRIRE o e shioh o) urgFAverage Reading ~V
¥ ProviRead s y &éﬂwﬁ!{éadiﬂ' (7514 %7.7;//3
1 /0.0 355 FV/£3 (/3P| /<3 [ || “ssow Reading| /27, &
e | () /4 /H 2, ¢
h L &) A 3 -
4 | 5 E e xd [Max allowable = 6.0 Ibs/cf)
5 | A / é 44 [Max allowable = 3.0 lbs/cf]
6 | .S 4
7 /L BV A0SV S35 [Notes:
s | 5 %é 25 0 /.0 /AL 24" NB = North Bound, ML = Main Lane, FR = Frontage Road
o | /o YV %3 ¢ V2 91 /s£324 || Lanes numbered from centerline of facility (e.g. 1 = inside lane)
0| /0 1 /42 /43 ¢ | 742 35/ 7 ||- Use a separate form for each density profile.
11 © "_||I- A density profile is a series of density readings taken longitudinally
12 approximately every § If in a 50’ section.
13 - Profile one 50° section after the first 1000 feet of project placement
14 (Select the 50’ section by method discussed in the specification).
15 - Profile a section each time the screed stops, including end of day.
16 - Profiles must be at least 2 ft from joints and edges
17 - First reading of each profile must be 10 ft behind the screed.
18 - Minimum of 4 density profiles per mix per project must be
Total /%451 performed by the contractor.
Lge Z190¥F ]
% A5 7100 Density Profile Plot
kY
2
= .
= T
c i
[ r
o ;
T : b -— : - 130
-10 -5 0 5 10 15 20 25 30 35 40 45 50
First Reading Screed Location Distance (ft
| e B e ———
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http:1/~�'.3r

TX0OT
ek I TR TR A
e U 20 4.m
Nuclear Density Profile Form
Asphaltic Concrete Pavement
” 7¢_ X/ 1 ‘
[District: 247 jf/g[—&’— 37 |[miccationinformation1orastReading = -
County: £/~ ¢440) Proflle No.: Station: T=
Highway: 7/ —7f 4/ 4L U [Test Date: /g,/¢9? Lane Direction:* NB SB €B ‘WB
Tested By: TxDOT - Contractor: 7)0[ / ﬂl [t Lane*=05/p 4~ | MENFR mz 34
Contractor [ ] Mix Type: Distante From Inside -
Tester™ X £72)V)/ GLANE Spec. ltem: 3&}27 .Edg/: of Lane or Joint (ft): . 2
Brand and -Model of Paver: Visible Segreganon Yes [[4~ [lLift: st )2nd 3rd
Ej@f 6944;7; No [J |lLift Thickness: A~ 3
ey mix Equi ment Used r Ahead of Paver:
: ¥ ‘r; e [ AV Average Reading| 445 %
# Prev ‘Ready! %Rea di ngh Reading| 4442
1 }/0.0 24 TR %Low Reading /4@ /)
R} A
W= W 272A Max Dens:tyﬂanges 3
4 | S /3.3 : ] [Max allowable = 6.0 Ibs/cf]
5 S 2470 2.3 [Max allowable = 3.0 lbs/cf)
N 450
[l7 S J ) Notes:
lls 5 449 0 * NB = North Bound, ML = Main Lane, FR = Frontage Road
o | S0 JALS Lanes numbered from centerine of facility (e.g. 1 = inside lane)
10| /0 1442 3 - Use a separate form for each density profile.
11 i - A density profile is a series of density readings taken longitudinally
12 approximately every 5 If in a 50’ section.
13 - Profile one 50’ section after the first 1000 feet of project placement
14 (Select the 50’ section by method discussed in the specification).
15 - Profile a section each time the screed stops, including end of day.
16 - Profiles must be at least 2 ft from joints and edges
17 - First reading of each profile must be 10 ft behind the screed.
18 - Minimum of 4 density profiles per mix per project must be
Total | KL performed by the contractor.
!
Density Profile Plot :
Y
2
=
7]
c
y o
; o
-10 -5 0 5 10 15 20 25 30 35 40 45 50
:' First Reading l Screed Location Dlstance (ft)
e A BB R R T e M = R
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TXOOT
Construction Division
Data Collection Form
July 1999

.

v
Nuclear Density Profile Form

Asphaltic Concrete Pavement

swmpy 813044

Falop 9 20 A1

i _ZIAT
[—[BEtrict: ﬁ CSJ: 5 /A/ 5= 20 CGeation InformationforystReading -+
[[County: & FARSO ProfileNo.: / (4 ) Station: A A
Highway: =7~/ —724L//LLU [TestDate: /p— x4 Lane Direction:* NB SB ( EB] wB
Tested By: TxDOT Contractor: /), Lane:* AML; 7
Contractor Mix Type: Distance From Inside ™~ / 7
Tester: £/ ADOY/ /AL FLADU [Spec.ltem: 8y 2, 22 ||IEdge of Lane or Joint (ft): S / 2o
Brand and Mode] of Paver; Visible Segregation: Yes [ "Liﬂ: 2nd 3rd
M /) ¥ % No [ [lLift Thickness: 4 Z*
Desctibe Type of Remix E u«pmeWsed In or Ahead of Paver:
WYL= =
! "‘_"'l‘r'o zin hwﬁ: x gtﬂWﬁAverage Rea@g—_[/éf/ Z
| EiPrev.ReadH| wReadings{ibs/cf) ¥ Wi Avg s gsHigh Reading
1 [/0.0 /47 j}*f/z/7 , /) et Low.Reading /4/4/\3
e | 0 /A7 /4% 447
3 | A5 ;%Z o 74 AVZYR Y
s |\~ 5(s AN 45, 5{{3 )45 M [Max allowable = 6.0 Ibs/cf]
s | &5 )0 D VAL A S5 3B) [Max allowable = 3.0 Ibs/cf]
/BN XA AN 4
iz 1 4 275 V77 4147 0 | /473 Notes:
s | .5 )75V YL [ | /efT/ /, |I* NB = North Bound, ML = Main Lane, FR = Frontage Road
9 | / )40.9 V9, 2470 Lanes numbered from centeriine of facility (e.g. 1 = inside lane)
| /p LIS )AL T VS /4(/1% - Use a separate form for each density profile.
11 = - A density profile is a series of density readings taken longitudinally
12 approximately every S If in a 50’ section.
13 - Profile one 50" section after the first 1000 feet of project placement
14 (Select the 50’ section by method discussed in the specification).
15 - Profile a section each time the screed stops, including end of day.
16 - Profiles must be at least 2 ft from joints and edges
17 - First reading of each profile must be 10 ft behind the screed.
18 - Minimum of 4 density profiles per mix per project must be
Total ,5223 performed by the contractor.
Density Profile Plot
5
8 eyl
> T
c i
[ | .
o 1 o
-10 -5 0] 5 10 15 20 25 30 35 40 45 50
First Reading I Screed Location Distance (ﬂ)
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TXDOT

Construction Division
Daza Cotection Form
July 1999

Y 95D 4.
FudsX 37 g

v

Nuclear Density Profile Form

Asph;{t_/ic Concrete Pavement

Tk LFT
[Bistrict:_277 CSY: S/2/—5-59 SER’GCation Information 1orAsUReading - |
lICounty: £7° 57 ProfileNo.:. / (.5 ) [[station: 2 Z#c0
ﬂghway::?// — 704 fye Lo |TestDate: /)—20-%7 Lane Direction:* =~ NB _SB EB) WB
Tested By: TxDOT Contractor: V) gy/11A0G |Lane s p/e | MENFR T2 3 4
Contractor [ ] Mix Type: A ||Distance From Inside ’
Tester: KLLDPX GEANC Spec. item: Sp 22 [Edge of Lane or Joint (ft):
Brand apgd Model of Paver: ) Visible Segregation:  Yes [A [ILift: dst 2nd 3rd
g/) DLR CULLEEF No [ |Lift Thickness: . 3 '
Eip ent Used In or Ahead of Paver:
6% e
R D %Avue Reading| /<7 /
i 4 %wHigh Reading| /&7 2,
1 . yF%sLow Reading| /544 </
WWe;
B
i | 7 s Z 7 [Max allowable = 6.0 Ibs/cf]
5 | & =i 289 1| W 2. 7 [Max allowable = 3.0 Ibs/cf]
e | = 24 . 7 /4.
7| & 4. 7 | /47 | /4D 0 | /57, [|Notes:
s 1 & /o2, S 1)P5 [ /sl <A Jé4f / |: NB = North Bound, ML = Main Lane, FR = Frontage Road
’g /0 5 7 1 @6 |3 [ 1449 2 Lanes numbered from centerline of facility (e.g. 1 = inside lane)
10| /0 L5 0 |V FVls. = 7|l Use a separate form for each density profile.
11 L e - A density profile is a series of density readings taken longitudinally
12 approximately every 5 If in a 50’ section.
13 - Profile one 50’ section after the first 1000 feet of project placement
14 (Select the 50" section by method discussed in the specification).
15 - Profile a section each time the screed stops, including end of day.
16 - Profiles must be at least 2 ft from joints and edges
17 - First reading of each profile must be 10 ft behind the screed.
18 - Minimum of 4 density profiles per mix per project must be
Total V55 /] performed by the contractor.
Density Profile Plot
s
2
‘©
c
A -
@ =
; -0 5 0 ) 10 15 20 25 30 35 40 45 50
First Reading I Scread Location Dlstance (ﬁ)
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AR 29T

T™XDOT

1o

Sl FISH 3P
July 1999 e
Nuclear Density Profile Form
Asphaltic Concrete Pavement 3
2 ryt) bIFT fMTL&;/JE( Z13/04)
District: 3 3L CSJ: A *#¥Location Information for 1st Readin
County: 2/ SAS5D ProfileNo.: /(¢ : 7
Highway: =74 ~DL/44d |TestDate: /O-20-97 Lane Direction:* NB_SB EB WB
Tested By: TxDOT Contractor: /¢ jof (X0l AN |Lane:* Z7 5/ £ | L,U FR ‘Fr’z 34
Contractor Mix Type: A {|[Distance From Inside
Tester: /X LHDOL )/ ELAD? [Spec.ltem: SO 2.2 ~_liEdge of Lane or Joint{fty~ /ﬂ/
||IBrand and Model of Paver: Visible Segregation: Yes i [iLift: let/znd 3rd
ALBLAR gLEE'Aj No [ |iLift Thickness: ya

Desgribe T}ge of Remix Equipment Used In or Ahead of Pgyer:
B Yav<

4&@)

2 QReo¢ ) LrmpER
iFestfrom | i Y UREN RS . [l Average Reading| /%4¢./
SPrev. Read.: - ..High Reading L2724
1 &0.0 .. Low Reading| /$44. 3
2 A A
s | &5 SAE3| [P / Max Dénsity Ranges: |
n 5 AR AN IAN A - " High*- Low| 245 [Max aliowable = 6.0 Ibs/cf]
s | & Ll 3 /7. 7 /o5 ' Average Low| 2.44 [Max allowable = 3.0 Ibs/cf]
6 | 5 5 | R4 7 |J5729174, .
T | &[R40 /%6 6(4’% /45, ANotes:
3 | 5 [459 /A /4. 21" NB = North Bound, ML = Main Lane, FR = Frontage Road
o | /0 //,[54#— /4 ‘59 / Lanes numbered from centerline of facility (e.g. 1 = inside lane)
0| /0 /4/77 2 D1 /tF 3] /sf P |- Use a separate form for each density profile.
11 . - A density profile is a series of density readings taken longitudinally
12 approximately every 5 If in a 50" section.
13 - Profile one 50’ section after the first 1000 feet of project placement
14 (Select the 50’ section by method discussed in the specification).
15 - Profile a section each time the screed stops, including end of day.
16 - Profiles must be at least 2 ft from joints and edges
17 - First reading of each profile must be 10 ft behind the screed.
18 ___|l- Minimum of 4 density profiles per mix per prolect must be
Total [%7 performed by the contractor.

|
; Density Profile Plot

Density (Ib/cf)

R . jaest i s SRR o e

-10 -5 0 10 15 20 25 30 35 40 45 50

First Reading | Scrzed Locansn Distance (ft)
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g?sno;abqnm J‘V/’ﬂl S /SZ'
ol ,_ Fi/SX /sy
/e
p Nuclear Density Profile Form
e Asphaltic ( Concrete Pavement

0"

/c" bd X Jl-, j/ Z }/6
District: - /7 CSd: /%, Ciﬁ' -0 2 7 |[HEtecation Informationfors stReading * ||
County: Ly KRGO Profile No.: £~ Station: 7700
Highway: Z ¥ 77 /4.7, ¢ p |TestDate: /(- 2599 Lane Direction:* NB  SB EB/ WB
Tested By: TxDOT 1 Contractor: ; 4/ (1///:4 4 Jilane* L ££ JCMUFR {123 4
Contractor Mix Type: . ||Distance From Inside i
Tester: /r'e + j2l/i S/ b0 |Spec.ltem: 2.2 ¢ |IEdge of Lane or Joint {ft)x 7
Brand and Model of Paver: Visible Segregation:  Yes [&4~ |Lift: \st_2nd 3rd
PRER &R EEAE No O "Liﬂ Thickness: /- .2 '

Desgibe‘ Type of Remi_}( Equipmerptysed In or Ahead of Paver:

L £
; RS #szAverage Reading| /%<0 7
EaPre ings' | SstadiHigh Reading| /57, 3~
1 1/0.0 DL Sl L /717 [ //’/' ’L oI Low Reading| /20 . ¥
e | 0 VEZB /24 A Lo S8
B 2 VE75 Y27 120 7]/ % P Max Denst ; :
b § = AR AETAVE Y /¢ 4 [Max allowable = 6.0 Ibs/cf]
s | ~ /&R0l /42.7] )/ 7ST/ . ||EE | /2. / [Max allowable = 3.0 Ibs/cf]
6 | o R AVENANVEIE VE)
71 & Sl 7Vt 7 97.4/£7. 0 |INotes:
fe | £ LT /243 A /4 AL/3 2|° NB = North Bound, ML = Main Lane, FR = Frontage Road
o | /O /247 1] 7257477 || Lanes numbered from centeriine of facility (e.g. 1 = inside lane)
w| /¢ /<5 1/4/35. 3] Js<=. [ 45, S |- Use a separate form for each density profile.
1 - A density profile is a series of density readings taken longitudinally
12 approximately every 5 If in a 50’ section.
13 - Profile one 50' section after the first 1000 feet of project placement
14 (Select the 50" section by method discussed in the specification).
15 - Profile a section each time the screed stops, including end of day.
16 - Profiles must be at least 2 ft from joints and edges
17 - First reading of each profile must be 1C ft behind the screed.
18 - Minimum of 4 density profiles per mix per project must be
Total ,570 4| performed by the contractor.
Density Profile Plot '
%
3
-
| @
' =
! )
ia

20 25 30
Distance (ft)

0 5 10 15

I Screed Location

-10
First Reading

-5
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S e Zrgrail
\1 Nuclear Density Profile Form
Asphaltic Concrete Pavemen
@Y~ 2y 77 %77 st s )
[District: 747 CSJ: 2/ 0/ 4:3% |#¥iLscationInformationdorsistReading =
flcounty: £7% A4S0 Profile No.: 3 Station: = /, £ 7~ 7.4
[Highway:—, &/ 2 ‘méx///,z/ TestDate: /2.5 79 Lane Direction:* NB SB.(EB JWB
Tested By: TxDOT Contractor: )/ A/ lU/ngf 29 Laney 7 ppnse | \(ML ‘ER 11234
__Contractor Mix Type: Distance From Inside
Tester: & Spec. Item: EQU/ Edge of Lane or Joint (f8); / J’
B nd an 'Mode A fPaver: Visible Segregation: Yes [&~ JILlft ~dst 2nd  3rd
: No [ [[Lift Thickness: /- 3

Descnbe Type of Remix Equipment Used In or Ahead of Paver:
2/ AN

L NCEA L
gﬁ« o3| SRR ﬂﬁ sAverage Reading| 14Y. 0
‘Read. | >‘:'Readmgs (Jb cf)’. : 197/

1 ]/00  [/R.B1143.6 139.7

2 | < 142.9 [1y3.7

B | S 139.5 11396

4 | A 194.0 | 1¢[3.% 7. [Max allowable = 6.0 Ibs/cf]
5 | I 1463 114y 43 [Max allowable = 3.0 lbs/cf]

A 11468 |{Y9%.0 .

P 1 & 1o 1idb2 | 145.8] 1496.0|Notes:
e | & 1935 |{42.0 | 192.8 [ 142.5 || NB = North Bound, ML = Main Lane, FR = Frontage Road

o | fr 14425 | 43,7 1 (437 ] 1433 || Lanes numbered from centerline of facility (e.g. 1 = inside lane)

10| /9 Y47 Liyldo | uds | (94.9 |- Use a separate form for each density profile.

11 - A density profile is a series of density readings taken longitudinally
12 approximately every 5 If in a 50’ section.

13 - Profile one 50’ section after the first 1000 feet of project placement
14 (Select the 50" section by method discussed in the specification).
15 - Profile a section each time the screed stops, including end of day.
16 - Profiles must be at least 2 ft from joints and edges

17 - First reading of each profile must be 10 ft behind the screed.

18 - Minimum of 4 density profiles per mix per project must be

Total performed by the contractor.

Density (Ib/ct)

Density Profile Plot

-10

0

25

5 10 15 20 30 35

First Reading

l Screed Location

Distance (ft)
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J

if
s

/
Nuclear Density Profile Form

Pty 2D
FASN S SO

Asphaltnc Concrete Pavement

7

F)istrict: ed

CSd: A/ 2/ 05-02F

ficounty: £/ A5 Profile No.: 4/ : A
Highway: =/~ /0« /L0 |TestDate: ‘- A 45—F 7 |Lane Direction:* NB SB €B WB
Tested By: TxDOT Contractor: ;] 4/ /7 1415 |Lanesyy /e [\ ML FR :ﬁ:ﬁ% 3 4
Contractor, Mix Type: [Distance From Inside
Tester: K £ )00}/ (¢ A L00|Spec. Item: . gi Ca Edge of Lane or Joint (ft): / /
rand and Model of Paver: /-) Visible Segregation:  Yes (& ||Lift: dst /2nd  3rd
/5? HRIBEX G L ELr-=] No [ |Lift Thickness: /—2 77
Descnbe Type of Remix Equnpment\Uschn or Ahead of Paver:
é Zé L 0V il p
?gﬂ“% ¥ | EpEFAverage Reading| /<45 7
Prov- ea"ﬁi #Readings (Ibslcf) FAVG.TR | RS HIgh Reading| /7. &
1 1/0.0 [59.9 /4IP3 %] 1494 mﬂeadmg R
2 % 4/.7 7 /2 A /43./
B | & /4/46/56-"’/5{1 '
BT /;/, y: [LL 2/ 4 /541 |8 J. [Max allowable = 6.0 lbs/cf]
YN 27 WA XAV AV ZHA | S 21 [Maxallowable = 3.0 Ibs/cf]
e T yd 7 /479 [ S74/5F2
fr 1 5  lrue.c [ 47.3/«9. A /470 |[Notes:
s | 5~ &7 0 | /54 ¥ 17/47 4 /5%. ¥ ||' NB = North Bound, ML = Main Lane, FR = Frontage Road
o | /0 /459 |7 543 /55 9] /54 Lanes numbered from centerline of facility (e.g. 1 = inside lane)
10| /0 J20.7 1524/ V/50.5 /58,4 fﬁase a separate form for each density profile.
1 - A density profile is a series of density readings taken longitudinally
12 approximately every 5 If in a 50" section.
13 - Profile one 50 section after the first 1000 feet of project placement
14 (Select the 50" section by method discussed in the specification).
15 - Profile a section each time the screed stops, including end of day.
16 - Profiles must be at least 2 ft from joints and edges
17 W - First reading of each profile must be 10 ft behind the screed.
18 / ¥ - Minimum of 4 density profiles per mix per project must be
Total/ YV |[/¢/&5 7] performed by the contractor.
Density Profile Plot ‘
r 150
! =
! 3}
| =3
=
' 7
e i i
| [ ; =
: D ! - £ L
i ; s . i i
; : = —— 130
I -10 -5 0 5 10 15 20 25 30 35 40 45 50
| First Reading Screed Location
] | ¢ Distance (ft) ____J
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Data Coliection Form
July 1999

~

sharh

ey, 777 4. m-

7.8

Nuclear Density Profile Form

. Asphaltic Concrete Pavement .
02297 U S50 Sgpl 2 ) (Yo st Larke
District: X < _ CsJ: faNLocation’Information'tori st Reading %
County: YLD Profile No.: 2/ Station: 0 3
Highway:-<- 4/ /‘j{/,/&é& TestDate: /7-245 Y4 Lane Direction:* NB_SB(EB) WB
Tested By: TxDOT Contractor: )4 &)/ L/ Lane* 27 41/ ML _FR™ 1 2(3)4
Contractor Mix Type: l Distance From Inside
ester: [GK/W/&A/) O [Spec.ltem; 2o 2 72— ge of Lane or Joint (ft):
Brand nd Model a ﬁa 2 Visible Segregation:  Yes [Z4~ |[Lift: ﬂsj 2nd 3rd
No [] |Lift Thickness: -~ = 77
Iﬁescr be Ty e of Remix Equnpment Used [n or Ahead of Paver:
u!‘
:.Average Reading| /44, ¢
#4i%High Reading| /4/7.5
5 s%5Low Reading| /#4=2 7
¥
= ; /35,5 MaxDensity Ranges: 4
A V25 gh};gc‘iw i [Max allowable = 6.0 Ibs/cf]
s | £ /A% 4 3/Average -Low| /. 7 [Max allowable = 3.0 Ibs/cf]
,3 = . 4. 2]
1 = VeaZ (121171455117 .7dn°:es
e | &£  A%3 & |/ 75 X /452045 ] )B North Bound, ML = Main Lane, FR = Frontage Road
o | £ /55, 4 | /4/5.5 | /4S5, 5| /45.5 f Lanes numbered from centerline of facility (e.g. 1 = inside lane)
ol /) J£5.9]/45.51/45.5| /45 (}- Use a separate form for each density profile.
11 T - A density profile is a series of density readings taken longitudinally
12 approximately every 5 If in a 50’ section.
13 - Profile one 50’ section after the first 1000 feet of project placement
14 -~ (Select the 50" section by method discussed in the specification).
15 - Profile a section each time the screed stops, including end of day.
16 - Profiies must be at least 2 ft from joints and edges
17 - First reading of each profile must be 10 ft behind the screed.
18 - Minimum of 4 density profiles per mix per project must be
Total /44 (| performed by the contractor.
Density Profile Plot
;— 150
=
s 145
= . - 140
7] i
: . ‘ 4- -
a4 T 135
i : - + 130
-10 5 0 5 10 15 20 25 30 35 40 45 50
First Reading l Screed Locaticn Distance (ft)
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July 1999 /c/,()p/é/ 7 p&
N ~Nuclear Density Profile Form |
Asphaltic Concrete Pavement
Y o225 2! //f-)

District: > 47 _ cS): 2/9//- 39 [6cation Information for:1 sSUReading - ||
County: A RS0 Profile No.: / Station: SOF 00 A
{Highway L ‘WNT// TestDate: /0 —2,5-97 Lane Directjon:* NB_SB (EB/ WE

Tested By: TxDOT Contractor; '), ,(} ZJ/ /180 S|Lane:* Kﬂgﬁﬁ/ﬁ]@ﬁﬂ FR L 2(3)4

— Contractor [ | Mix Type: Distance From Inside -

Tester: S SEA N Spec. ltem:, 380722, dge of Lane or Joint{ft):_ 00
n Modelé,’ Paver: . Visible Segregation: Yes Lift: \})g_t t_2nd 3rd
&~ No [T |[[Lift Thickness: -3
?fnbe Typf of Remix Equipment Used ln or %ead of Paver:

o TRTE | FmssAverage Reading| /277, =
ead ¥ eadinggzg!bs/g_f) AVl 3582 R High Reading | /53 . 3
/1 /2.7 1%9.01/ WM’%‘LDW Readingl/ 7> < S]

\.'
O |54
oil

[Max allowable = 6.0 Ibs/cf]

[Max allowable = 3.0 Ibs/cf]

., 14203 | f28,.3 ) otes:
200 Y35 24 1/ 3/, 4]I" NB = North Bound, ML = Main Lane, FR = Frontage Road

/29,0 V37.2V38/1/34.3 )anes numbered from centerline of facility (e.g. 1 = inside lane)
2 U

%QMMMQQQ

10] " /0 123 </ N G481/ ,,#' (B4, se a separate form for each density profile.
11 < ) - A density profile is a series of density readings taken longitudinally
12 approximately every 5 If in a 50’ section.
13 : - Profile one 50’ section after the first 1000 feet of project placement
14| (Select the 50" section by method discussed in the specification).
15 - Profile a section each time the screed stops, including end of day.
16 . - Profiles must be at least 2 ft from joints and edges
17 - First reading of each profile must be 10 ft behind the screed.
18 - Minimum of 4 density profiles per mix per project must be

Total \/59) 3| performed by the contractor.

Density Profile Plot

Density (Ib/ct)

-10 -5 0 5 10 15 200 25 30 35 40 45 50
First Reading I Screed Location Distance (ﬂ)
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July 1999 - i
= Fusol o 50
Nuclear Density Profile Form
y Itic Concrete Pavement - \
VI, =)
District: RIS TS WLocatxon lnfonn"ifc?rﬁo'ﬁsf'neadin s
Coun £/ ]~ Profile No.: ~~ Station: p&g FF S50
nghway T TR L AT [Test Date: =22 ZF Lane Directj NB_.SB (EB.) WB
Tested By: TxDOT Contractor: 204/ 4//( L/ A5 [Lane:* | "ML/FR J1 22 3)a
Contractor Mix Type: /7 Distance From Inside ~— ’
[Tester: X = )nd /&7 2a00  |Spec. 3 dge of Lane or Joint (ft): oo
rand Model of Paver: Visible Segregation: Yes ift: ’1st’ 2nd 3rd
54&’ /? & 20 No Lift Thickness: /— 2 *

Describe Type of Remix qulpment Used In or Ahead.of Paver: (—~330 1BLH W=/ (/X ;
2p 2 I E TR0 Lo a:z‘/\zi\jﬂ“ .c-/?xz@ Lty e
t : 3 s ’*’"*‘iAve@_qe Reading| /3¢, O
Hprovy FReadings{(Ibs/cl) & 3Avg 3 o[ /5425
1 /00 12 AVE/ VAVE RV AS 37,5
e [ O Ll /%A PLIHE
s s V500 179 ] 05,
s | 5 0 [/824/37.31/%F
s | 5 V& [1/0Y])500
6
-
8
Q

[Max allowable = 6.0 Ibs/cf]
.[Max allowable = 3.0 Ibs/cf]

5 A1/ 4%k8 ,
K /402,31 /42 (|7 ;}é . oyiotes:
A 201)43. p Vil) = J4/5] )08 NB = North Bound, ML = Main Lane, FR = Frontage Road
s | ro0 V37 2127. 51/ 3L (/273 || Lanes numbered from centerfine of facility (e.g. 1 = inside lane)
10] /6 5.7 1 /54/ 4,,) 7{@ S |I- Use a separate form for each density profile.

11 - A density profile is a series of density readings taken longitudinally
12 approximately every 5 [ in a 50’ section.
13 - Profile one 50' section after the first 1000 feet of project placement
14 (Select the 50’ section by method discussed in the specification).
15 - Profile a section each time the screed stops, including end of day.
16 - Profiles must be at least 2 ft from joints and edges
17 - First reading of each profile must be 10 {t behind the screed.
18 V48 - Minimum of 4 density profiles per mix per project must be

Total ¢ /{@ 0| performed by the contractor.

| Density Profile Plot

Density (Ib/cf)

-10 -5 0 5 10 15 20 25 30 35 40 45 50
First Reading I Screed Location Distance (ﬂ)

[
@
o
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TXDOT
Construction Division

Data Collection Form
July 1999 \l
(9”’ ‘

/

<

Nuclear Density Profile Form ,

Asphaltic Concrete Pavement L2
e 2}’3:7; i D ¥ Honor
[Oistrictt . ¢ & CSJ: 212 /-05-23 IWLBEAion Information TorlstReading .
County: £ //2 5o Profile No.: Station: 2772 1L
Highway: 7= —/& — 7o, //o|TestDate: 1) -2 7. -9 4 Lane Direction:* NB SB” EE B
Tested By: TxDOT [« Contractor: fJw C¢/ Lane:*2,45: 42, | ML FR%T‘
Contractor Mix Type: A Distance From Inside o g
Tester:  “Zu,. , w2 Spec.ltem: 2.0 2 ¢~ |[Edge of Lane or Joint (ft): 7 ‘o« ﬁ,’/ e
Brand and Model éfPaver: Visible Segregation:  Yes B’“Lift: st /2nd  3rd
Pifay) EnpX No [ |Lift Thickness: )—73*
Describe Type of Remix Equipment Used In or Ahead of Paver:
L K QILX S
FhiFeet from 4 SE Syl sofEAverage Reading| /3.5 :
Sprevofiead 5| rReadings (Ibs/cl) s FAVg.% | sermsdzHigh Reading| | 90.% Flt ih z{
1] 0.0-/2]190-51/%0.8 11399 %20 J{/.&mmw Reading| 1240 e 1145
2 o 1134311335 [32.9]133Y
5 £ 11308 130.4 1131 21321 | iges:f
4 s ol 1%6.3 |60 1x5 |12} PHEe w| 19.% [Max allowable = 6.0 Ibs/cf]
s |5 725|300 | pesize.2 | s 55|  [Maxallowable = 3.0 Ibs/cf]
e | & /269 112¢.31/27.6]127-]
1 < /78.8 |J27.+ |)2 8.9 (12 8 _F]Notes:
ls s 30|/3/.0lpo.9 1177.3 [/7)-14 NB = North Bound, ML = Main Lane, FR = Frontage Road
9 10 J70.) 1132.91)31-/ |/30-3 5S }wmbered from centerline of facility (e.g. 1 = inside lane)
1] 1J /2% 6-1)2%,0 | /39.51/3%-3 |- 'Use a’separate form for each density profile.
11 ) - A density profile is a series of density readings taken longitudinally
12 approximately every 5 If in a 50’ section.
13 - Profile one 50' section after the first 1000 feet of project placement
14 (Select the 50’ section by method discussed in the specification).
15 - Profile a section each time the screed stops, including end of day.
16 - Profiles must be at least 2 ft from joints and edges
17 - First reading of each profile must be 10 ft behind the screed.
18 - Minimum of 4 density profiles per mix per project must be
Total 131.5| performed by the contractor.
Density Profile Plot i
| fr
L « H
2 g
g :
@ T o
[ M : i
i S ‘ /\ . o . e s o e
10 5 0 5 \1.0/15 \ggAs/ 30 35 40 45 50
First Reading l Screed Location Distance (ft)
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e e - ;%0
e — Dvapy 27
Fmyst X ¥L
Nuclear Density Profile Form
Asphaltic Concrete Pavement

T 276
District: ;& CS): S5/9L -~ 357 BREHCocation Informiationforal stReading 2.
County: £/ [fARSS ProfileNo.: / (7)) Station: 2O L+ SO
Highway:=Z-///0 —‘D,ep (2.0 |TestDate: /0-.2/-7% |Lane Direction:* NB_ SB gs 8) WB

ested By: TxDOT Contractor: DA L (L)1//8.M < |[Lane:* /¥ [ (MLFR [1 @!
~Contractor [_] Mix Type: A4 |[Distance From Inside 7
Tester:£Z / hok/ é’ ZADO _ |Spec. tem: 3¢ 22 “_{Edge of Lane or Joint(ft): /0
B nd and Model o aver: Visib%Segregyon: Yes 4 “Liﬂ: ‘dst-2nd 3rd
ﬂMf/ No [ |lLift Thickness: /£ 3 “

Describe Type of Remix Equipment Used In or Ahead of Paver: KEMH/X HLT /] SE£SLLLATT 'DA/\S//ET Z |7
£ NP, 2 QU nh Loy DO, L
| 2 Feet from i 3 w8l vigis-Average’Reading| /57,
Apioy Hoad & eadm S bs/cn@%% Y H;gh ‘Readinig| / 4/5~/
1 [10.0 7, A4 ] ¢£Low Reading|/ 2 3.
2| O  1/%5.4/35/ /.5%& ) e .
s | 5 si9S% 2 /3 3.4 /A3 Tm‘énfﬁ' Nges: 4
b1 &5 wlkas /113L.J1/85P L 3L : w| //. 7 [Max allowable = 6.0 Ibs/cf]
s | & 1235/ | /2.4 /3501 /355 ; [Max allowable = 3.0 Ibs/cf]
6 | 4~ /5.8 |50 b V2.0 /56.3
7| & /2. 7|42/ /4434 kl2.GNotes:
8 | & srl/ests o] /45,21 /44 7| 4/47 /P NB = North Bound, ML = Main Lane, FR = Frontage Road
9

/0 4// / /%45' 2/5 (| /44, 7| Lanes numbered from centerline of facility (e.g. 1 = inside lane)
7 1/ L1/ %/ 4l- Use a separate form for each density profile.

i
N3
N
S

-

- A density profile is a series of density readings taken longitudinally
approximately every 5 If in a 50’ section.
- Profile one 50’ section after the first 1000 feet of project placement

=
n

=
w

(Select the 50' section by method discussed in the specification).
- Profile a section each time the screed stops, including end of day.
- Profiles must be at least 2 ft from joints and edges
- First reading of each profile must be 10 ft behind the screed.

=
ry

—=
wn

=
>

N

N
IN

- Minimum of 4 density profiles per mix per project must be

Total "82.%] performed by the contractor.

Density Profile Plot

Density (Ib/cf)

10 -5 0 5 10 15 20 25 30 35 40 45 50
First Reading l Screed Location Distance (ﬂ)
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Data Collection Form
Juty 1999

o
-

L

OLL\J Nuclear Density Profile Form

/ Asphaltic Concrete Pavement
[District: . 2. ¢ CSY: 2/2/-05 0 3 2B ocation Informationors StReading " »
County: £./Fa 50 Profile No.: Station: 200+

Highway: Z= - /0 7o . /lp |TestDate: /o —2-1-99 Lane Direction:* NB SB (EB/ wWB
Tested By: TxDOT P i Contractor: Dt CO Lane:*n, /(< [7/MD FR [1(2/3 4
Contractor [_| Mix Type: A Distance From Inside — )

ester: zun i g O Spec.ltem: 302 2 [[Edge of Lane or Joint (ft): _ 17 a5ife ,,/[ZZ,
Br:l):l and Model of Paver: Visible Segregation:  Yes IE/"Lift: st 2nd 3rd
[L eripids ' No- [J |Lift Thickness: /—72 “

* || AsasuEa High 'Reading

mix Equipment Used In or Ahead of Paver:

R TI0T | 50

AEsmlow Reading| 155-0 | ¢n| 232

MaxDensity Ranges:

i SHicRetaw] 4.1 [Max allowable = 6.0 Ibs/ci)

e

ey Averageslow| & -7 [Max aliowable = 3.0 Ibs/cf]

Notes:
* NB = North Bound, ML = Main Lane, FR = Frontage Road

Lﬁf\gs‘ﬁUﬁbered from centerline of facility (e.g. 1 = inside lane)
- Use a separate form for each density profile.

- A density profile is a series of density readings taken longitudinally

approximately every 5 If in a 50" section.
- Profile one 50’ section after the first 1000 feet of project placement

1383
1310 : ;
JoesBl & 113681 /35501355 i35 5]
r2s3fs | 5 el)35-21135.0 1134.9 |)3804
/722 17324 1593 5% 1038,
/34 525 [/2/.2.1)9/0 1%
i31. g 1939 [1%3. 871938 [1U3,
777181 2 1%2.,0 141, [T92,3[1¥2..
{D'%ﬂg 10 el ) 1955y |194.71)99.64
Dbl o 1799 |1%z.51/92.7])%2.%

11

12

13
354 i

15

15

17

18

Total

(Select the 50’ section by method discussed in the specification).
- Profile a section each time the screed stops, including end of day.
- Profiles must be at least 2 ft from joints and edges
- First reading of each profile must be 10 ft behind the screed.
- Minimum of 4 density profiles per mix per project must be

)%0.7

performed by the contractor.

Density Profile Plot

Density (Ib/cf)

10 -5 0 5

10

First Reading I Screed Location

— 130

15 20 25 30 35 40 45 50
Distance (ft)
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.umss? M : / FI003X) .20 v

O/U’\{ Nuclear Density Profile Form

Asphaltic Concrete Pavement

/051‘450 -2 +5T

|[District: -9 4L Csd: 2/ 97/ 5-49 PALocation InformationIerAstReading )|
[county: =/ 450 ProfileNo.: / ( [ ) Station: /.3 4 DO £ 2y
[Highway: 7=+ /p—7 JR4//21.0 |TestDate: p-= /, 29 {lLane Direction:* . NB_ SB (EB/ WB
Tested By: TxDOT Contractor: pA/) llLane:* [ ML)FR 123 4
_ _,_Contractor[ | Mix Type: : |Distance From Inside™ E
Tester: //ZZNDA] / & A ADO [Spec. ltem: | 7.2 + Edge of Lane or Joint(ft): 4 2 26
d and Model of Paver: Visible Segregation:  Yes Lift: ds¥ 2nd 3rd

P )= N No [ {Lift Thickness: /3 ~ o B

i},_escribe_l} e of emxx Equlpm,ent Used In or,Ahead of Paver: 24 /J)/x #K/T/ =L 6L HT /5~ —//..’ri LN,
TELR WD Ly Daut) 1d sdut

TRSssEpesuaan sl aragiAverage’'Reading| / 27 &
i3 ‘n%b cf) R APAVG L | BESFR i High Reading| /42 3
] /o 0 / 97 V27, G eaiLow Reading| /33 /
WA FRVE X /@?ﬁ LA
s | & %%23{ 432591/.% 3
s | 5 <7/, Y7 AVE S TV 721 P S [Max allowable = 6.0 Ibs/cf]
s | & <. P VNG |14 6|/ o/ | [Max allowable = 3.0 Ibs/cf]
6 | S V3f« V39,0 5?.7 £39.0
Ilz 5 23723 Z1/3.221/35.] 1/33. Fjfotes:
e T & 302,/ 52 .3 ke A/ 3 ¥ NB = North Bound, ML = Main Lane, FR = Frontage Road
o | o0 Ve/2,2454 0 V14/5 /4 Lanes numbered from centerine of facility (e.g. 1 = inside lane)
| /O 1t/ /e 0 Ve 24/44 ] lI- Use a separate form for each density profile.
11 = y - A density profile is a series of density readings taken longitudinally
12 approximately every 5 If in a 50 section.
13 - Profile one 50’ section after the first 1000 feet of project placement
14 (Select the 50 section by method discussed in the specification).
15 - Profile a section each time the screed stops, including end of day.
16 P - Profiles must be at least 2 ft {rom joints and edges
17 P - First reading of each profile must be 10 ft behind the screed.
i8 7, - Minimum of 4 density profiles per mix per project must be
Total 7 | [zz performed by the contractor.

Density Profile Plot

Density (Ib/cf)

‘ -10 -5 0 5 10 15 20 25 30 35 40 45 50
ll First Reading I Screed Location Distance (ﬂ)
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10,
Nuclear Density Profile Form
Asphaltic Concrete Pavement
rﬁstrict: 2% CSJ: z12)-05-03 SBiTocation InformationfordstReading .-
ICounty: £ //4s50 Profile No.: Station: 7 /% +0
Highway: 7 —-/C0 7o, 5. //6 |TestDate: o -2/-24 Lane Direction:* NB _SB WB
Tested By: TxDOT A Contractor: p w/ <o |iLaner*purs.de. [ /MU FR |1 2¢Y 4
Contractor Mix Type: 4 liDistance From Inside W~ ]
Tester: Zwn. 54 Spec.ltem: 32 2 2~ |[Edge of Lane or Joint (ft): outs)e
Brand and Model &f Paver: Visible Segregation:  Yes [4 |[Lift: 2nd 3rd
Coltrapida No [ [Lift Thickness: /— 7 ¥
[Describe Type of Remix Equipment Used In or Ahead of Paver:
t =
A )* Z 510, ‘ C‘} g
1 L Y) . T
3 4 end 330
3 < ig"é’i"%sny¢Ranges:ﬂ
n c foreie ighs How| $-% [Max allowable = 6.0 Ibs/cf]
s 3 ‘§Avé%ge ow]_z-9 [Max allowable = 3.0 Ibs/cf]
6 5 ¥ :
1 7 2d141,2.[,0/.71)42.0 | /#/.6 ANotes: | £ 13-4
Ils 3 J92.3 17141.71/Y3.3 [/42-Y |I* NB = North Bound, ML = Main Lane, FR = Frontage Road
9 \ 0 147.% 1142..9[)42.71]43 L Rumbered from centerline of facility (e.g. 1 = inside lane)
10 0 J4s~ 1 1 1%+-9 [)45-9 |/ 95-3 |I- Use a separate form for each density profile.
11 - A density profile is a series of density readings taken longitudinally
12 approximately every 5 If in a 50 section.
13 - Profile one 50’ section after the first 1000 feet of project placement
14 (Select the 50" section by method discussed in the specification).
15 - Profile a section each time the screed stops, including end of day.
16 - Profiles must be at least 2 ft from joints and edges
17 - First reading of each profile must be 10 ft behind the screed.
18 - Minimum of 4 density profiles per mix per project must be
Total JY&5] performed by the contractor.
-
Density Profile Plot
kg
2
=
I @
c
®
(@]
-10 5 0 5 10 15 20 25 30 35 40 45 50
First Reading I Screed Location Distance (ﬂ)
i N —
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TXDOT

Construction Division
Data Coflection Form
July 1999

10-9
/ O L zo 2l

Nuclear Density Profile Form

Asphaltic Concrete Pavement

District: 2 &

CSJ: 2 /2/-06 -0 3

vesLocation Information {ors1SCReading % |

County: £ /Fa 57

Profile No.

£ Station: 22z ¢ 72

Highway: 7,0 7o, 4. /(¢ |TestDate:
e

) O-214G Lane Direction:* NB SB FB> WB

]

Tested By: TxDOT

Contractor: /4 v O

Lane:* miffle | ML FR [1(2/3 4

Contractor Mix Type:

Distance From Inside

=

Tester: CTww,' 2

Spec. ltem:

R Edge of Lane or Joint (ft): Z/ €+ o4 1‘@&

Visible Segregation:

Yes [4
No [

Lift: ist 2nd 3rd
Lift Thickness:

£ DY D

Brand and Model%f Paver:
It (& el <o
Desc e{}y{:e qf Rern,i}quipment Used In or Ahead of Paver:
A

(43 1 5)"0/" 1)20 -

{
e

“ZReadings (Ibslc) SHEAVY 5
60-/2| /%4 | |9¢.14
2

(%2 7143,

&] #asAverage Reading
) 76 4 4. 2| v

/337N 145.9
—

43811480

[43.9 1)1, 1
9

JY%1.71192. 5

/%27 )42, )]
£ A5 1353

197,72

%iHigh Reading
% 139.2

d 12:0

[Max allowable = 6.0 Ibs/cf]
[Max allowable = 3.0 Ibs/cf]

e

) %0.2 1/39-4
¢ ~¢)91.4 11137

[39. ey
[$2.57 H‘B-ﬂf

/¥2.3
/922

5 o y.) /92
i Y2 5711428

529

[77. 24N

1] [$2-¢ |/¥2.91793.)

172-9

[0 J91.3 1)92-31/9L3 DYLE

Total

1232.4

otes:
* NB = North Bound, ML = Main Lane, FR = Frontage Road
L5h&& numbered from centerline of facility (e.g. 1 = inside lane)
- Use a separate form for each density profile.
- A density profile is a series of density readings taken longitudinally
approximately every 5 If in a 50" section.
- Profile one 50" section after the first 1000 feet of project placement
(Select the 50" section by method discussed in the specification).
- Profile a section each time the screed stops, including end of day.
- Profiles must be at least 2 ft from joints and edges
- First reading of each profile must be 10 ft behind the screed.
- Minimum of 4 density profiles per mix per project must be
performed by the contractor.

Density Profile Plot

Density (Ib/cf)

0 5 10

I Screed Location

-10

First Reading

15 20 25 30 35 40 45 50
Distance (ft)

65



T™XDOoT

Construction Division
Data Collection Form
July 1999

o

(/4&;/ S0 20
Nuclear Density Profile Form ~ L A

Asphaltic Concrete Pavement

District: { /% s/ CSJ: 2)z|-05-03 3% ocation Information forstReading - |
County: ¢ / /Pz 6 J Profile No.: Station: & tse
Highway: I /9 73 ~n /lp |TestDate: /0-22-99 Lane Direction:* NB SB @,WB
Tested By: TxDOT Contractor: Juw C .. Lane:* midd{e¢_. | ML FR 1273 4
Contractor Mix Type: 4 Distance From Inside
Tester: 2N Spec. tem: 7.2 2 Edge of Lane or Joint (ft)_) C‘Z ~1e,~
Bg’d fd Modei of I,’,aver Visible Segregation: Yes [A4 [lLift: ¢ AIsP> 2nd  3rd
Gt QA L No [J |lLi#t Thickness: / -7 ”
Desspbe Type ?/?Remlx Equipment Used In or Ahead of Paver:
2 AL ol 4 7 .
D T P ae Ry Average Reading b b 4 Lo
-'.mwn%gi% ‘#Readings: Pi:High Reading| A5 0. 0 st T
1| &e-i0] /#85] )p : sadingl/ 3 7. o
2 [ 139.461/39.9
3 5 136.51/77. 7 v i 2
4 AR TR figh /.-7 . / [Max allowable = 6.0 Ibs/cf]
5 5 LA /450 ¥ of [Max allowable = 3.0 Ibs/cf]
s |5 /7. 705, 717 %1/ %. \ . q»,a///g/;
{7 5 /j}%ﬁ' /45| /%78 ¥ 79 "W
Ils & b 51 /2.3l/22.31/50.90 NB = North Bound, ML = Main Lane, FR = Frontage Road
o | (O /%2 0 | /2. 2L 7572 4 /4. & Lanes numbered from centerline of facility (e.g. 1 = inside lane)
0] IV 9 |45 3| el + /|- Use a separate form for each density profile.
11 - - A density profile is a series of density. readings taken longitudinally
12 approximately every 5 If in a 50" section.
13 - Profile one 50" section after the first 1000 feet of project placement
14 (Select the 50" section by method discussed in the specification).
15 - Profile a section each time the screed stops, including end of day.
16 - Profiles must be at least 2 ft from joints and edges
17 - First reading of each profile must be 10 ft behind the screed.
18 -/Minimum of 4 density profiles per mix per project must be
Total /4. X performed by the contractor.
Density Profile Plot
T 150
S J 145
= =]
£ 140
1 [7>] -
= N
a _; =l
! ~-10 -5 0 5 10 15 20 25 30 35 40 45 50
; First Reading l Scread Location Distance (ﬁ)
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ol / 9 S

C[@[J[o [ [=[G[S]=].

Construction Division
e FIUN 20 /;7
\ \l Nuclear Density Profile Form
i 01 Asphaltic Concrete Pavement 47, é '3@’_ |
District: 740 CSd: _J,7/0 Z-7 27/ _|[@8ocation Information forfistReading =
County: /S A5 Profile No.: / Station: 0 0
Highway: 77 7L 4 /LL0 |TestDate: /C- 2,75 Lane Direction:* NB SB CEB~ WB
Tested By: TxDOT # Contractor: 7%: 1, /) i |ane o075/ p £ | ML FR |1 2(3)4
. Contractor Mix Type: _ |IDistance From Inside o
Tester: £ £0/0/7 SR £/ O |Spec. tem:  F7_2 )~ _/ l[Edge of Lane or Joint (ft): e
Brand and Mode o! Pa\{fy Visible Segregation:  Yes [[] |[Lift: 1st) 2nd 3rd
R4 a4 No [ |Lift Thickness: 3 77 ~
Descnbe Type of Remix Eq ment Used In or Ahead of Paver:
L L B — LD AILEL 710 4
B w;mm HREAES &a&;‘s"Average Reading| /44, &
=ProvRead s OiF g&ﬂ 5|l st High Reading | /245, 7
/00 . [E /| /ZF Z ey Low:Reading| /94 &
0 /37 0 WD Y355 » ;
3 A AV VG4 [ 7| MaxDensity Rangess
S [/ | /52,01/460 3 Wi Figh ~Low| 5.7, [Max allowable = 6.0 Ibs/cf]
£ 43,7 Bl P V%3 7 | ] 3.0 e s Average s Low| 5 0 [Max allowable = 3.0 Ibs/cf]
ER O A7 A% R T 7
m 1 5~ V40.51/58.3 V433 | /433 |Notes:
| & %7 0 /567 2| 42 A/4L2 / ||* NB = North Bound, ML = Main Lane, FR = Frontage Road
/0 727 31 /500, 71750 517%7.9 || Lanes numbered from centerline of facility (e.g. 1 = inside lane)
10| /4 92, 5 /2 ¥ 1/4¢3 .0l /es2 (|- Use a separate form for each density profile.
11 e : - A density profile is a series of density readings taken longitudinally
12 approximately every 5 If in a 50" section.
13 - Profile one 50’ section after the first 1000 feet of project placement
14 (Select the 50’ section by method discussed in the specification).
15 - Profile a section each time the screed stops, including end of day.
16 - Profiles must be at least 2 ft from joints and edges
17 - First reading of each profile must be 10 ft behind the screed.
18 £ - Minimum of 4 density profiles per mix per project must be
Total %Y. 4 | performed by the contractor.
"Xew Loze / 50 e T < /
| Rellre - /9 Density Profile Plot Cﬁ / gz P/
| .
i _ I _[ a & e F 150
| —
. B 145
i 2
i = 140
; 7]
: c
8 135
i 130

P -10 -5 0 & 10 15 20 25 30 35 40 45 50
; First Reading I Scread Location Distance (f‘t)
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™XDOT Vs
oo L By 245 o
July 1999 \/ v j /
- IS & o
o Nuclear Density Profile Form
» Asphaltic Congrete Pavement :
- Pt s AR
[District: AY CSJ: 2/ 2/ f5-p 37 Socatio ‘lnT&"""i on fors1stReading -
County: £/ LA . |Profile No.: Station: 7/
Highway:—ZX/ —7ZL/ /¢ TestDate: /7-20-79 {ILane Direction:* NB SB ‘€B WB
Tested By: TxDOT Contractor: /#(/ 4/, /4MS|Lane 205/ | (ME) FR [172(34 |
Contractor Mix Type: |iDistance From Inside o
Tester: A LADILN/ EE. 4D |Spec.tem: - 77,2, F - ~_JiEdge of Lane or Joint (ft): /// s
d an Model Paver: | Visible Segregation:  Yes Lift: ist_2nd 3rd
w‘ 0 &‘)B‘gl é M No [J uLiﬂ Thickness: A== 7
Descnbe of Remnx Equjpment Used In or Ahead of Paver:
,’\ ; ‘ L/ jL{(/ 2 % }1 o
) i tﬁ-oin’ R /94/ 17
/ £1Prov. Hoads] 2R L2
24 [ /00 al /24,7
/37 32 2] .7
/320418 | 5 ;
v/ 44 Iy , / T= e Ztow| 7.0 [Max allowable = 6.0 Ibs/cf]
30 | 4 [/ 37//397 7 /3 7IV37 3 |5 mveragéww <7 [Max allowable = 3.0 Ibs/cf]
LF e | 5 VBTV 350YE 4] 347,
B3N &5 V374139 41/ 37 41427 6 |Notes:
/370l | & /) VL v /4y p /4 3 ||I* NB = North Bound, ML = Main Lane, FR = Frontage Road
%kl | /0 i/ p | /ol 2L /5207 /444 / || Lanes numbered from centeriine of facility (e.g. 1 = inside lane)
‘3L 0| /7 /50.24/57. 4| /1 / /4.9 |- Use a separate form for each density profile.
11 7 - A density profile is a series of density readings taken longitudinally
12 approximately every 5 If in a 50’ section.
13 - Profile one 50" section after the first 1000 feet of project placement
14 (Select the 50" section by method discussed in the specification).
15 - Profile a section each time the screed stops, including end of day.
16 - Profiles must be at least 2 ft from joints and edges
17 - First reading of each profile must be 10 ft behind the screed.
18 - Minimum of 4 density profiles per mix per project must be
Total % performed by the contractor.
Density Profile Plot :
kg
-]
g
‘©
c :
[$] H
o : ;
i -10 -5 0 5 10 15 20 25 30 35 40 45 50
First Reading l Screed Location Distance (ﬂ)
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TXDOT

Construction Dwvision
" Data Codection Form

July 1999

N

e vaLh 324 pm
sl ¥ 50 5P
Nuclear Density Profile Form

Asphaltic Concrete Paven'g_ent

District: __FZ CcsJ: =5 ERLocation InformationforsstReadin
County: £/ /4% ProfileNo.: (% Station: /77 4
PHighway: =4 08PN |TestDate: /pn 25-99 Lane Direction:* NB SB EB) WB
Tested By: TxDOT Contractor; /) U))IAmS ILane: 2 nn /e | (ML R 1 2 3 4
Contractor Mix Type: Distance From Inside
Tester: Va5 Spec. Item: 27 2% / |[Edge of Lane or Joint (ft): j
?nd and Model of Paver: Visible Segregation:  Yes Lift: Mst. 2nd 3rd
RAE)) é’P No [J [Lift Thickness: /~ =
Describe Type of Remix Equtp ent Used in or Ahead of Paver: s
4 Wbl ) FUells 7 4G 2%
R e, Averagﬂeadmg TS
R &SR High'Reading| 44f, 3
“rkctkilow Réading| /37.9
Max Dens'ﬁ'i'ﬂanges
& Low I ¥ [Max allowable = 6.0 Ibs/cf)
a4 [Max allowable = 3.0 Ibs/cf)

/#/ * NB = North Bound, ML = Main Lane, FR = Frontage Road
Lls, Lanes numbered from centerline of facility (e.g. 1 = inside lane)
/49 3 |- Use a separate form for each density profile.

- A density profile is a series of density readings taken longitudinally
approximately every 5 If in a 50" section.

- Profile one 50’ section after the first 1000 feet of project placement

(Select the 50" section by method discussed in the specification).

- Profile a section each time the screed stops, including end of day.

- Profiles must be at least 2 ft from joints and edges

- First reading of each profile must be 10 ft behind the screed.

- Minimum of 4 density profiles per mix per project must be

] /_%i 2{ performed by the contractor.

Total

Density Profile Plot

__r 150
5 145

F- R
> A 140

& By v

a ——— 135
! kot U = 0% .

-10 -5 0 5 10 15 20 25 30 35 40 45 50

First Reading

Dlstance (ft)

I Screed Location
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Describe Type of Remlx Equlpmen sed, In or Ahead of Payver:
1D\ Ll 00Lr) Adan- /ﬁ We mase . B4R, X 46

moor o
oo . Sracy 7Y
July 1999 . / F//)/_ﬁﬁ[ /S 00 Al
' Vv
( Nuclear Density Profile Form
QI' / Asphaltic Concrete Pavement
: ST TR LA
[District: 2 04 CSJ: ot oD fe B S ﬂL’é‘é’é’tib’h‘]ﬁfo’r’rna"tﬁﬁ‘f‘i‘ﬁWeadih"g L
[[county: £/ /235 Profile No.: /' Station: At O
[Highway: =z ¢/ “7,@ // L5 TestDate: /(- 2/-97 Lane Direction:* NB_SB (EB/ WB
Tested By: TxDOT Contractor: Yz)p s i/ [ p W& |lLane* 27, nsPE] (MLYFR 1 2034
Contractor Mix Type: A4 |iDistance From Inside
Tester: £ £ 4/DCY /5 ﬁﬁl D7 [Spec.ltem: 2525 —_||Edge of Lane or Joint (ff): S %
Brgnd gnd Model fPaver Visible Segregation: Yes [LJ~|[Lift: 1st) 2nd 3rd
E&M g No [J "Liﬁ Thickness: /- 3 i

""’1&;«‘;“ s [l wuickAverage Reading Z VA
dsleSReadings.(Ibs/cf) TE3sAve s | s¥BkayHigh Reading| /%45 3
T V00 [/X3Z3] J5z ] 4P (}f

/%/é SR8 Low Reading|/ 27 ¢
“iysle | D W AW WLV N
A RS VLK IR A Ve VR, 1 S
745.2h | 5 A Z AR LA | wnHigh=Low| //. 7 {Max allowable = 6.0 Ibs/cf]
7279 s | & 15T 20 91 /s /1764 [ | el Ti% Average -Low| 7. O [Max allowable = 3.0 Ibs/cf]
20406 | S et | 74431 /5451 141, »
/,a’.) r | £ [ H. S /42 /424D 2, |Notes:
/3. 48 | S /37,51 /87 ¢l /37, 7 5°||" NB = North Bound, ML = Main Lane, FR = Frontage Road
277 [ £0 Y334 V/235701/35.21/23 U I Tanes numbered from centerline of facility (e.g. 1 = inside lane)
23y ool /5 7 uxl.21/25 ) V3531 /24/ |- Use a separate form for each density profile.
11 4 ”" |- A density profile is a series of density readings taken longitudinally
12 approximately every 5 If in a 50’ section.
13 - Profile one 50’ section after the first 1000 feet of project placement
14 (Select the 50" section by method discussed in the specification).
15 - Profile a section each time the screed stops, including end of day.
16 - Profiles must be at least 2 ft from joints and edges
17 y - First reading of each profile must be 10 ft behind the screed.
18 - Minimum of 4 density profiles per mix per project must be
Total /44 ¢l performed by the contractor.

7 Sy PITSl b LF
spirt LY e/

Density Profile Plot

Density (Ib/cf)

-10 -5 0 5 10 15 20 25 30 35 40 45 50

First Reading I Screed Location D|stance (ft)
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TXDOT

?E‘..;&"m — Ape)y #2320\
July ¥ 5 5
/ NS X/ 924
~ Nuclear Density Profile Form
7 /\/ Asphaltic Concrete Pavement _ .
' GIPE S/IT LA £
|[District: o~ CSd: J/9/] £ =7 ' 5
l[County: £°/ rp270 ProfileNo.: -~ 7 4 0 :
Highway:/" /(7 774 ¢ V(L7 |TestDate://7 -5 ) 77 l[Lane Direction:* = NB_ SB -EB’ WB
Tested By: TxDOT Contractor; A4/ # ¢/ /tini - |lLane:* A ourds /i | MLNFR 11 234
___Contractor [ | Mix Type: /4 __|IDistance From Inside !
Tester: £ LA 6 €47 & |Spec.ltem: %52 Z__ lIEdge of Lane or Joint (ft): /-
i Brand and Model of Paver: ;___ |Visible Segregation:  Yes [ "Lift: ist/ 2nd 3rd
Ji v WVBANLBLE. SEE 2 A No [ |Lift Thickness: /. .= 7’
Y, Describe Type, of Remix Equipment Used In or Ahead of Paver: .
W Loy o) BBy Lk Plenas HYEEE 7 47 </
Eifieet fioml SRbL M Ree s 5y s Average Reading| /477 7
eProvineats| EReadings (Ibs/cl) S AV Y. #eEeRELHigh Reading| /., 7 -~
/oy 2 1700 | /427 |AL S5 V50 /45, #)wmismgilowReading| /5 7, .~}
74 o/ Nl [l A :
s ./ ~
eV ] < [Max allowable = 6.0 Ibs/cf]
;Y2 = 4 f [Max allowable = 3.0 Ibs/cf]
PR o] & A
%r_/ L& /. 2201
770 e | 45 /52 /47,4 P2 ¥ Tz £ " NB = North Bound, ML = Main Lane, FR = Frontage Road
g s e | so Aol 2 1777 ey ol /37 anes numbered from centerline of facility (e.g. 1 = inside lane)
Mol ¢ SU/ur /| foly 475 [ 44 O Use a separate form for each density profile.
= 11 il - A density profile is a series of density readings taken longitudinally
12 approximately every 5 If in a 50" section.
13 - Profile one 50' section after the first 1000 feet of project placement
14 (Select the 50’ section by method discussed in the specification).
15 - Profile a section each time the screed stops, including end of day.
16 - Profiles must be at least 2 ft from joints and edges
17 R - First reading of each profile must be 10 ft behind the screed.
18 ;. - Minimum of 4 density profiles per mix per project must be
Total 1 [/% 74| performed by the contractor.
Density Profile Plot
kS
2
[7) =
b ]
(4] '
@]
; : : _ , — 130
'[ 10 -5 0 5 10 15 20 25 30 35 40 45 50
First Reading I Screed Location Distance (ﬂ)
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Construction Division
Oata Coflection Form
July 1999 /
Nuclear Density Profile Form
Asphaltic Concrete Pavement
[District: > & CSJ: r¢[-05-07 ‘rCceation Information’ford stReading - ']
[[County: o //z 5> Profile No.: Station: )94 +7p
Highway: 7= /) 7, .- /lp|TestDate: /o7- 2 /) -59 Lane Direction:* NB SB (EBJ WB
Tested By: TxDOT Contractor: J« 2/’ fLane:*0.-sidg | ML FR [1 2f8)a
Contractor Mix Type: <~ |Distance From Inside =
Tester: Zu.. 4 Spec. ltem: 7,0 z Z _|[Edge of Lane or Joint (ft): é 7
nd and Model of Paver: Visible Segregation: Yes [&|[Lift: Ast 2nd 3rd
|E & /E" No [ |lLift Thickness: &; 34
.RD lDescan Type otfiemnx Equipment Used In or Ahead of Paver:
L/
' %% #%Avera e Readm 41.5
v B g | 25 jh Gz | stor’ 22
193.] |1 «mmwﬂéédiﬂ" 124.2 le A S
/33_3 12 4 .
Jeysle | & [z 0 476 -5 0227 _Densnty'Ran“”ﬁe,_{
1923 IS HTY 1) % 51793 [141-1 S Highglow 79 [Max allowable = 6.0 Ibs/cf] 6-7
1404 [ 5 J91.8 114291142 11-7 3 r{ZAverageslow| 2.5 [Max allowable = 3.0 Ibs/cf] z -4
93 (61229 e ljha T4y 15 [RRDP11916u™
3z 5 (40.6 | 19 s [/39.9])40.) [|Notes:
139,448 | 5 )42.3 1%, 9 l142 .2 [I9 2 ||* NB = North Bound, ML = Main Lane, FR = Frontage Road
ryoade | 10 J9/.3 1 /#.72 yi1gl . )_anes numbered from centerline of facility (e.g. 1 = inside lane)
13481 Do J3P.2.1/79.£ 1/ 29.) 1)3R-O¥- Use a separate form for each density profile.
1 - A density profile is a series of density readings taken longitudinally
12 approximately every 5 If in a 50 section.
13 - Profile one 50’ section after the first 1000 feet of project placement
14 (Select the 50’ section by method discussed in the specification).
15 ||- Profile a section each time the screed stops, including end of day.
16 - Profiles must be at least 2 ft from joints and edges
17 - First reading of each profile must be 10 ft behind the screed.
| 9‘016 18 - Minimum of 4 density profiles per mix per project must be
Total performed by the contractor.
Density Profile Plot
|
S i
ot
)
c
[
(@]
-10 5 0 5 10 15 20 25 30 35 40 45 50 !
First Reading | Screed Location Distance (ﬁ)

TXDOT
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TXDOT
Construction Division

4@4} 0. 30 47
Y77

froteoani % W18 4 m
A 20
polaide - Nuclear Density Profile Form%wg P,
W You > Asphaltic Concrete Pavement
2L <76 T LY FT
District: 54" J CSJ: 2/ 3/-05—=2% #itLocation Information for 1st Readin
County: 7l . __|Profile No.: Station: _/ P4/77)
Highway: TP U |TestDate: /j/F-57 Lane Direction:* NB —SB E&,ws
Tested By: TxDOT Contractor: )4/ kZ(bl)lﬁﬂ’S Lane:* = L FR 34
Contractor Mix Type: A {§tance From Inside A% B
Tester: A AP0 |Spec. Item: ( 32 L’V [ﬂ'é [Edge of Lane or Joint (ft): ,3 7
d and Model gof Paver: Visible Segregation:  Yes Lift: 4st; 2nd 3rd
’? 2T E D - No [ [lLift Thickness: A%
escribe Typ ofhem:x Equipment Used In or Ahead of Paver:
I e
27 Féat from - .. Average Reading| /47, %
“Prav. Read.’ - -High Reading|” /44, 4
1 1/ 0.0 . Low Reading| /45, ¢
2 | O ?z S/
T L5 [T/ VA7 /7 '7 Max Density Ranges: |
L | £ /5% [ ks 21 ok 2 High-tow[ 2 5~ [Max allowable = 6.0 Ibs/cf]
s | S VANAR AV ANGZA) . Averdge - Low| /, &£ [Max allowable = 3.0 Ibs/cf]
6 | S /431 /470745 VA . .
bl .8 7449 1 /42,3 /5% 8| /G 4|Notes:
= (%28 V52 /| /4901 #5¢ £ | NB = North Bound, ML = Main Lane, FR = Frontage Road
/0 1470 | Ju70 \ /54 ¢\ ) Lanes numbered from centerline of facility (e.g. 1 = inside lane)
10| /0 Y2/ - Use a separate form for each density profile.
11 - A density profile is a series of density readings taken longitudinally
12 approximately every 5 If in a 50’ section.
13 - Profile one 50’ section after the first 1000 feet of project placement
14 (Select the 50" section by method discussed in the specification).
15 - Profile a section each time the screed stops, including end of day.
16 - Profiles must be at least 2 ft from joints and edges
17 - First reading of each profile must be 10 ft behind the screed.
138 - Minimum of 4 density profiles per mix per pro;ect must be
Total 5473 performed by the contractor.
| 3 o I
L3 A5 5 Density Profile Plot
i ©
-
o2
; ‘©
c
o
]
-10 -5 15 20 25 30 35 40 45 50
First Reading Distance (ﬁ)
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T™@0OT

Constryction Division
Data Coflection Form
Juty 1999

Svaed s300 Y
FIRS SR 52 p 0

Nuclear Density Profile Form

Asphaltic Con rete Pavement
District: _J ¢ Csd:  Z/.9/ 0\_, 32 “zicLomtlon ‘Information for"1st Reading
County: 2/ w450 Profile No.: 2 Station: /_P7+ 00
Highway: —~// —72A L/ TestDate: /0-/F-99 Lane Direction:* NB SB(EB) WB
Tested By: TxDOT Contractor: H gt) It /-0 /a8 |Lane:Oy7s/DE | (ML FR (12 3 4
Contractor Mix Type: A Distance From Inside
Tester: X LN &8 004  |Spec. tem: 2y 202~ Edge of Lane or Joint (ft): 3/,(_
Brand and Modgl of Paver: Visible Segregation:  Yes LA ||Lift: 2ngd, 3rd
f No [ |Lift Thickness: . 7—)?
Describe ']' e of | of'Rem qu;pment Used In ot Ahead of Paver:
£ Feet trnm ;~f=_’c'e.: I ‘Average Reading| /¢4 7
prov- Read.:| 'Readings (Ibs/cf) ~© -Avg " High Reading| /57
1 [/00 |44 3| f4s, X745 ?’/%4}" « Low Reading| /%4/ #
2| O Ll P S HL Vel S| JH.
s | 5 /42 21152, 2X/a 4 ). ¢ Max Density Ranges:]
s | s 5 £ " High - Low[ /7. [Max allowable = 6.0 Ibs/cf]
N 3 . Average-Low| X & {Max allowable = 3.0 Ibs/cf]
6 o / )
1 1.3 /5, [1/%4.0 | )45.31/45 S |Notes:
s | S /5 0 /3T ¢4 3 |1 NB = North Bound, ML = Main Lane, FR = Frontage Road
s | 1O /%7 4 /470 V24 ¢ /47 3 || Lanes numbered from centerline of facility (e.g. 1 = inside lane)
10| /0 [ L2 711545 /545 |/5/. 9]- Use a separate form for each density profile,
L 0 - A density profile is a series of density readings taken longitudinally
12 ‘approximately every § If in a 50" section.
13 - Profile one 50' section after the first 1000 feet of project placement
14 (Select the 50" section by method discussed in the specification).
15 - Profile a section each time the screed stops, including end of day.
16 - Profiles must be at least 2 ft from joints and edges
17 - First reading of each profile must be 10 ft behind the screed.
18 |- Minimum of 4 density profiles per mix per pro;ect must be
Total /547 performed by the contractor.
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TXOOT

Cmsrmqioq Dwigion s
,?.,.:1::.““ Forn /
Nuclear Density Profile Form
Asphaltic Concrete Pavement
District: 7 Csd: 2/ 2/~-05-03) s4¥Location Information for 1st Reading -
County: £/ /ASD Profile No.: 3 Station: " A0&LF OD
Highway: 74 —J084/tL (0 |TestDate: /9-/ F-FF Lane Direction:* NB SB (EB) wB
Tested By: TxDOT Contractor: DA L/ 10 pMS |Lane:* 725 /pL | ML FR [T 3 4
Contractor y [Mix Type: |IDistance From Inside v
Tester: oA/ |Spec.tem: . 3ga2,27 _liEdge of Lane or Joint (ft): \3/,2,
Brand and Model of Paver G |Visible Segregation: Yes [A "Liﬂ: Gt)2nd 3rd
23,9,4 ER gég 2%0C ' No [ |Lift Thickness: /7
Describe Type of Remix Equipment Used |n or Ahead of Paver: AS TON <APELTY
C HoPPek W/ TRIPE P! 4 Séé'gﬂzﬂ AUCZR,
,‘A ] ;27| - “Average Reading| /%45 ¢
_Prov. = - -High Reading| /<7,
1 [/0.0 Y 24 S P ¢ ‘Low Reading|/%/ . 3
O R V7 WAV AV ;
T |48, 7 |/ /Wy’Max Density Ranges: :
s &5 /438 VA2 T K97 [ /oy 3. 5] - High*: Low[ 5. @ [Max allowable = 6.0 Ibs/cf]
gl 2 (A5 /5430 /523 1)ils Al i Average -Low| 2.3 [Max allowable = 3.0 Ibs/cf]
6 | & /54 9 | /478 /%5 [/ §
A /5 6 [ & V2. /4.7 [Notes:
s | & VAZ. 31 /%7 | /4 Ll/4. £ " NB = North Bound, ML = Main Lane, FR = Frontage Road
s | /O L0 | /42,3 /43, 71)43, 7| Lanes numbered from centerline of facility (e.g. 1 = inside lane)
10| /6 Jel) 2744 | 1 /4 L /ey Z)- Use a separate form for each density profile.
11 i L - A density profile is a series of density readings taken longitudinally
12 approximately every 5 If in a 50’ section.
13 - Profile one 50’ section after the first 1000 feet of project placement
14 (Select the 50" section by method discussed in the specification).
15 - Profile a section each time the screed stops, including end of day.
16 - Profiles must be al least 2 ft from joints and edges
17 - First reading of each profile must be 10 ft behind the screed.
18 - Minimum of 4 density profiles per mix per project must be
Total (3 {| performed by the contractor.
Density Profile Plot
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TXDOT

Construction Division
Data Collection Fom
July 1899 .
. /
}// Nuclear Density Profile Form
IU~.w Asphaltic Concrete Pavement
District: 22 CSd: 2/ 046 -FF BRilocation Information foristReading =~
County: £/ FASY Profile No.: Station: 00
Highway: 77/ —7ZL X/ /44.0 Test Date: /O-20-7 Lane Diregtion:* NB SB EB
Tested By: TxDOT Contractor: )4z ) k) L/44m5  |lLane:* (o L)FR 4
Contractor [ | Mix Type: A Dlstance From Inside
Tester: Z/tVGH/ A ESTDR, [Spec. ltem: 3p 2.2, Edge of Lane or Joint(ft): ,.Z Vol

d and Model of Paver: Visible Segregation:  Yes [ ] Jift: §st, 2nd 3rd
. eCn — No lz/ Lift Thickness: \-7-31’
J 'j L, Desc(lbe Type of Remix Equipment Used In or Ahead of Paver:

st AT

A
yn?‘ 551 175 LT Fg g | swAverage Reading /5{/; 3
P ZProva dings’ vg i sEmEtHigh Reading| /444 2
13440 TTo0 | KT 1 A8 /542, 277 7 [asoetow Reading] /27,6
el | O /47 /AL \G2s V52,0
ok | &5 s | 7 | 12 8 Verst 27 || X Den
Lopols | 5 JYE |2 3 Vsqa, /62 O | Smsis [Max allowable = 6.0 Ibs/cf]
273 | 5 /%4.0 WAZZRAZ XA s [Max allowable = 3.0 Ibs/cf]
e T s 1 e 7 Vsas 1l
L3870 | S [4).9 VA7 f | /643, D2Y%4l 5 |Notes:
/335 | & (372.¢ /274137 1/37.5 " NB = North Bound, ML = Main Lane, FR = Frontage Road
/3. s | /0 39.¢ /22 01/39221/32, 7 || Lanes numbered from centerline of facility (e.g. 1 = inside lane)
/35. 50| 20 /50 LV 4 /A7 & |- Use a separate form for each density profile.
11 . - A density profile is a series of density readings taken longitudinally
12 approximately every 5 If in a 50’ section.
13 - Profile one 50° section after the first 1000 feet of project placement
14 (Select the 50" section by method discussed in the specification).
15 - Profile a section each time the screed stops, including end of day.
16 |- - Profiles must be at least 2 ft from joints and edges
17 - First reading of each profile must be 10 ft behind the screed.
18 - Minimum of 4 density profiles per mix per project must be
Total .3 | performed by the contractor.

Density Profile Plot

Density (Ib/cf)
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TXDQT
Cons* ryction Dwision

Data Cotlection Form

July 1999 L'
Nuclear Density Profile Form
/ Asphaltic Concrete Pavement
Distict: 27 CS%: /.0 <5- 37 | “Location Information for 15t Reading
County: £/ P40 Profile No.: Station: 2B X ekr.”. |

Highway: —7— —2'1@'/, () |TestDate: /Hn—Z-9% |Lane Direction:* NB SB EB WB

Tested By: TxDOT

Contractér: H4¢) (t'/10/ AMS Lane:* /N E I( ML\FR (123 4

Eir

Contractor [ | Mix Type: A istance From Inside
Tester: S La7hR) |Spee. tem: R AH 2., _A[Edge of Lane or Joint.(ft): .2/ Td_v{//g
d and Model of Paver: Visible Segregation:  Yes [ |[Lift: &g} 2nd 3rd

er m’ppne_, VE No [ [Lift Thickness: /—=

Describe Type of Remlx Equipment Used Inr Ahead of Paver:

pA4h TE£
ZFeett trom & Average Reading| /3£ 7.
o/ Prav. Read.s| - -~ High Reading| /4/%, %
)35 210 1]0.0 - Low Reading| /34£ /
Zalle | o /74 ZAV _
A7/ 1 5 35.4 /35! 35911257 Zzyensw Ranges:
7127918 | & /33 P U34S Y34d /344 7, . High-Low[ /03 [Max allowable = 6.0 lbs/cf]
L0l |5 [/35PUas7 173551135 7| 07 Average - Low|_ 227 | [Max allowable = 3.0 los/cf]
1356 1 5  143291/275 U328 [134] :
/47/ln | s /54 6 |/92.7 | 1482 £ ] 442, 4[Notes:
ki | 5 LS| J A 1L, § J444 4" NB = North Bound, ML = Main Lane, FR = Frontage Road
725,09 | /o J%.0 | )¥.7 )5 61/44, %] Lanes numbered from centerline of facility (e.g. 1 = inside lane)
/,7/}1 10| 79 /386 /34 3| [5448/3 4 /|- Use a separate form for each density profile.
11 - A density profile is a series of density readings taken longitudinally
12 approximately every 5 If in a 50’ section.
13 - Profile one 50" section after the first 1000 feet of project placement
14 (Select the 50" section by method discussed in the specification).
15 - Profile a section each time the screed stops, including end of day.
16 - Profiles must be at least 2 ft from joints and edges
17 - First reading of each profile must be 10 ft behind the screed.
18 - Minimum of 4 density profiles per mix per project must be
Total /2. 7| perormed by the contractor.
! . .
Density Profile Plot
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TXDOT

Construction Division
Data Coflection Form
.ily 1999

-

\} _~Nuclear Density Profile Form

Asphaltic Concrete Pavement

District: <% CSJ: 2 /,’zw——p\j 7 :4Location Information for 1st Readi t Reading |
County: £/~ L2450 Profile No.: S(atlon /Lo 5D
Highway: —7=4/—7704 4L /L0 |TestDate: [0-20-7F Lane Direction:* NB SB EB WB
Tested By: TxDOT Contractor™ ) g&/ L)/ ¢ yAmS llLane:* gy pp/e T (ML FR JI £33 4
Contractor [ Mix Type: A ~ ||Distance From inside ~-~
Tester: Z//4)/84/ A &=72/!|Spec. tem:__Bp 2027 _llEdge of Lane or Joint (t): 2.7 = s /2]
10 nd and I\r/i?el of Paver: Visible Segregation:  Yes [Z "[[Lift: fst 2nd  3rd
) é’ ENE No [ [Lift Thickness: ~7_ 73
\D Desc lbe Type of Remix Equipment Used In or Ahead of Paver:
) LAp1E Co
J:Featfrom | -1 " Average Reading| / 52, %
i'Prov.Read. : —_High Reading| /245, 7
/3¢ 7y 1= 0.0 ~-- Low Reading| /25 </
Gl 0 /5501727 [/ /s 3 Y
/5B &5 149 /24 9 11443 A /442.3| Max Dens!ty Ranges: }
1A T & /356 |) 35, H[345.9/25. 4 - High-Low[ 2.5 [Max allowable = 6.0 Ibs/cf]
/3345 | S /39 0 | /. P /50 .4 2, B - Average-low| 7 [Max allowable = 3.0 Ibs/cf]
/A3l | S /4l ¥ [ s #1743 A/437 .
7977 | s /0.3 /60 2N/ 4.[ 1]4.5 |Notes:
/%/ 6l = [ TV/4L 9 )44 | Jeted & | NB = North Bound, ML = Main Lane, FR = Frontage Road
/44 /0 7% 5% % 1 Lanes numbered from centerline of facility (e.g. 1 = inside lane)
gl s0 7443 { 43, 0 ||- Use a separate form for each density profile.
11 - A density profile is a series of density readings taken longitudinally
12 approximately every 5 If in a 50" section.
13 - Profile one 50" section after the first 1000 feet of project placement
14 (Select the 50" section by method discussed in the specification).
15 - Profile a section each time the screed stops, including end of day.
16 - Profiles must be at least 2 ft from joints and edges
17 - First reading of each profile must be 10 ft behind the screed.
18 - Minimum of 4 density profiles per mix per prOJect must be
Total /%4, 7| performed by the contractor.
!
! Density Profile Plot
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APPENDIX - B

THERMAL IMAGES BY MANUFACTURERS
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Notes About Attachments: :

Attached as an enclosure to this summary, analysis pages can be found for each of the
figures included in this report. Each analysis page contains the figure in the report
referenced by the specific figure number..On each thermal image there are three lines of
analysis (LIO1, LI02, and LIO3) and a single spot (SPO1). In a table below the image there
is a summary of each line with its max, min, average, and cursor temperatures. The
~ cursor temperature is simply the temperature at the location along the line where the hash
mark crosses the line. A very important point of interest is the fact that for all of the
images a single temperature differential of 140F was used. Though the max and
mins might vary between images, the 140F AT is constant throughout. The varying
max and mins is a function of the fact the temperature of the mix coming from the
plant varied from one day to the next and often from one hour to the next. By
utilizing the 140F differential, this allows the observer to see how the color variances
correspond to every other image in the report. Listed below and on the following
page, is a summary of each image in the report and what is of particular interest in that
image. :

Barber Greene Images: -

BG-Fig 1 Clear indication of a truck exchange/end of load. Notice the >30F DT
along LIO1.

BG-Fig 2 Indication of a truck exchange/end of load. As before, notice >25F DT

o along LI02.

BG-Fig 3 Indication of longitudinal streaking. Notice that this streak introduced a
mat temperature differential of >20F along LIO2.

BG-Fig 4 Example of isolated cold spots which randomly appeared from this
equipment arrangement. Observe >50F DT along LIO2. Small blue area on
the far right hand side of the image is caused by compactor path.

BG-Fig 5 Example of the Barber-Greene arrangement laying a fairly consistent mat.
Observe <20F DT along lines LIO1, LI02 and LIO3.
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BG-Fig 6

This image illustrates the effects of having to start and stop the paving
process. The waiting period between trucks for this image was nearly 11
minutes. Notice there is no less than a 74F differential along each of the
lines of analysis.

Roadtec Images:

SB-Fig |

SB-Fig 2
SB-Fig 3

SB-Fig 4

SB-Fig 5

SB-Fig 6
SB-Fig 7

Clear example of end of load. Notice that there is a 30F DT along LIO1,
and nearly a 20F DT along LI02.

Longitudina] streaking in mat which exhibits a 40F DT along LIO1.

Cold spot in middle of mat laid by paver utilizing the Roadtec SB-2500B.
Notice >25F DT along each line of analysis.

Image which illustrates effects of starting and stoppmg while paving.

- Lower blue region of image has been sitting for about 8 minutes. Notice

large cold slug of material in middle of mat which was allowed to cool
while waiting.

Image of mat with wide variety of temperature damage. There appears to
be no set pattern to differences. .
Image of good mat laid while paving at low speeds and a width of 12 ft.
Image of good mat laid while paving at higher speeds and at a width of 15
ft. Notice that compared to SB-Fig 6, this mat does not look as consistent
with respect to minimizing temperature variance.

Lincoln Images:

LN-Figl

LN-Fig 2

LN-Fig 3
LN-Fig 4

LN-Fig 5
LN-Fig 6

Obvious indication of truck exchange/end of load. Notice >40F DT along
LIO1.

Gross indication of end of load. This image illustrates a dramatic example
of how a difference in truck temperatures can be conveyed into the mat.
Longitudinal streaking in center of mat. A >30F DT along LIO1. .
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