LTPP Seasonal Monitoring
Program

Site Installation Report for

GPS Section 310114 (31A)
Hebron, Nebraska

Report No. FHWA- February 1996



LTPP Seasonal Monitoring Program

Site Installation Report for
SPS Section 310114 (31A)
Hebron, Nebraska

Report No. FHWA-

Prepared by

Braun Intertec Corporation

6875 Washington Avenue South
P.O. Box 39108

Minneapolis, Minnesota 55439-0108

Prepared for

Federal Highway Administration

LTPP Division, HNR-40

Turner-Fairbanks Highway Research Center
6300 Georgetown Pike

McLean, Virginia 22101-2296

February 1996



Technical Report Documentation Page

1. Report No. 2. Government Accession No. 3. Recipient’s Catalog No.
FHWA-

4. Title and Subtitle S. Report Date

LTPP Seasonal Monitoring Program Site Installation Report | February 1996

for SPS Section 310114 (31A) Hebron, Nebraska -6. Performing Organization Code

7. Author(s) 8. Performing Organization Report No.
Robert J. Van Sambeek and Ronald R. Urbach DBNX92700-B6-31A

9. Performing Organization Name and Address 10. Work Unit No. (TRAIS)

Braun Intertec Corporation

6875 Washington Avenue South, P.O. Box 39108 11. Contract or Grant No.
Minneapolis, Minnesota 55439-0108 DTFH61-92-C-00009

12. Sponsoring Agency Name and Address 13. Type of Report and Period Covered
Federal Highway Administration Final Report
LTPP-Division, HNR-40 August 1995 - January 1996
Turner-Fairbanks Highway Research Center 14. Sponsoring Agency Code

6300 Georgetown Pike

McLean, Virginia 22101-2296

15. Supplementary Notes
Contracting Officer’s Technical Representative - Aramis Lopez, HNR-40

16. Abstract
This report contains instrumentation installation details and data collection summaries for SPS test

section 310114, which is a core section in the LTPP Seasonal Monitoring Program. This asphalt
concrete pavement section on U.S. Highway 81 south of Hebron, Nebraska was instrumented
August 7, 1995. Instrumentation included time domain reflectometry (TDR) probes to estimate
moisture content in unbound pavement layers, thermistor probes to measure pavement structure
thermal gradients and air temperature, electrical resistivity probe to predict frost/thaw conditions,
piezometer to measure water table depth below the pavement surface, and tipping-bucket rain
gauge to measure precipitation.

Monitoring data was collected the day after instrument installation and roughly on a monthly basis
from August 1995 to January 1996, and data collection is expected to continue through July 1996
to complete the current monitoring cycle. In addition to temperature and precipitation data that are
collected continuously by a datalogger at the site, monitoring data each month usually includes
Falling Weight Deflectometer data, TDR probe readings, frost/thaw readings, and piezometer
readings. On a less regular basis, longitudinal profile data, pavement surface elevation data, and
manual distress data are collected as required by FHWA guidelines. A summary of data collected
is included in the report.

17. Key Words 18. Distribution Statement
Long Term Pavement Performance, LTPP, Pavement
Instrumentation, Seasonal Monitoring Program, SMP, Time
Domain Reflectometry, TDR, Resistance, Frost, Thaw,
Temperature, Thermistor, Water Table, Piezometer, Falling
Weight Deflectometer, FWD

B

19. Security Classif. (of this report) 20. Security Classif. (of this page) 21. No. of Pages Price




Table of Contents

I. INtroduCtion . . . .. . . e e e e e e e e e e
A, Test Site LoCation . ... ..o v v ittt ittt e e e e e
B. General Test Section Information . ... ... ... v vt ittt i ennnn

C. SMPT ection Information . . ... ... ..o ittt it e

II. Instrumentation Installation . .............. e e e e e e e e
A. Pre-Installation ACHVItIES . . . . . v v v vt ittt ettt et e e

B. Installation ACHIVItIES . . . . v v v vt e e et e e e e e e e e e e e

III. SMP Data Collection . . . . ... ... .. . . it i e e e e e

A. Initial SMP Data Collection . .. ... ... it it ittt ittt en.

B. Routine SMP Data Collection . ... . ... .ttt ittt ie e

IV. Summary, Conclusions, and Recommendations . .........................

A. Instrumentation Installation Highlights . ... .......................
B. Recommendations for Improving Installations ......................

Appendix A-1: Test Section Background Information

Appendix A-2: Pre-Installation Monitoring Data and FWDCHECK Results
Appendix B-1: Pre-Installation Site Recruitment and Coordination Information
Appendix B-2: Pre-Installation Equipment Checks/Calibration Information
Appendix C-1: Instrumentation Installation Information

Appendix D-1: Initial SMP Monitoring Data Collection

Appendix D-2: Routine SMP Monitoring Data Collection Summary



LTPP Seasonal Monitoring Program
Site Installation Report for SPS Section 310114 (31A)
Hebron, Nebraska

I. Introduction

This report contains information specific to instrument installation and monitoring data collection for
the Long Term Pavement Performance (LTPP) Special Pavement Study (SPS) section 310114, which
is part of the core Seasonal Monitoring Program (SMP) under the Federal Highway Administration
(FHWA) LTPP Division. This pavement section was instrumented on August 7, 1995, and will have
regular data collection through July 1996. The section will be monitored every other year under the
LTPP Study for a ten-year period or until it is removed from the study.

A. Test Site Location

SPS section 310114 is located 13 kilometers south of Hebron, Nebraska on the southbound driving
lane of U.S. Highway 81. This location is just north of the state line in the southeast corner of the
state.

B. General Test Section Information

The southbound lanes of this four-lane divided highway were constructed in 1994 and 1995, and
include both an SPS-1 and an SPS-9 project. Grading on the fine-grain subgrade was completed in
1994, and the dense-graded base and asphalt concrete surface were completed in 1995. The dense-
graded base is 280-mm thick compared to the SPS-1 design target of 305-mm thick, and the asphalt
surface is 210-mm thick compared to the SPS-1 design target of 180-mm thick. The highway had
only been open to traffic about one week prior to instrumentation installation on August 7, 1995. The
SPS-1 sections will carry detour traffic until reconstruction of the northbound lanes is completed in
the spring of 1996. Additional background information about the section is located in Appendix A-1.
This information includes, but is not limited to, the following items:

SMP location map;

Detailed section location map;

Draft IMS LO5B table - SPS Laboratory Testing Data Sheet; and
SPS-1 Nomination and Information Form.

vV vYyvyy

Relevant pre-instailation monitoring data for the section located in Appendix A-2 includes the
following:

> Pre-installation pavement distress data;
> Pre-installation FWD data (includes tests outside the section limits); and
> FWDCHECK program uniformity analysis results.



C. SMP Test Section Information

The geographic location and existing pavement structure place this section in Cell 11 of the SMP
experiment, which is defined by the following parameters:

Thick asphaltic concrete pavement (greater than 127-mm thick);
Fine-grain subgrade;

Freezing environment; and

Dry environment.

vyVvyVvYyy

This was the tenth SMP installation in the LTPP North Central Region, and highlights of the
installation are summarized in Section IV of this report. Data forms from the LTPP Seasonal
Monitoring Program: Instrumentation and Data Collection Guidelines, April 1994, were used for this
installation, and the people involved with the installation are listed on "Data Sheet SMP-I01: List of
Installed Instrumentation,” which is included in Appendix C-1 along with the other SMP installation
forms.



II. Instrumentation Installation

A. Pre-Installation Activities

Mr. George Woolstrum and Mr. Thomas Wais of the Nebraska Department of Roads (Department of
Roads or referred to as "the agency” in this report) were initially contacted regarding potential
sections identified for the seasonal monitoring pilot activities started in 1991 under the Strategic
Highway Research Program (SHRP). General Pavement Study (GPS) section 311030 was included in
the pilot study, and falling weight deflectometer (FWD) data was collected on that site from the fall
of 1991 through the spring of 1992 on roughly a monthly basis as weather permitted. Data analysis
results from the SHRP SMP pilot were published in Transportation Research Record Number 940903.

In 1993, Mr. Woolstrum was contacted to confirm continued agency support for GPS section 311030
as a core section in the SMP study administered by the FHWA LTPP Division. In addition, SPS
section 310114, and GPS sections 313018 and 313023 were identified as potential core sections. The
agency was willing to support two sections, and SPS section 310114 and GPS section 313018 were
selected. The agency agreed to defer any pavement rehabilitation at least the five years required to
get three years of monitoring data that is collected every other year. The agency could not guarantee
deferred rehabilitation for the asphalt surface placed in 1982 on GPS section 311030, which had been
in the SHRP SMP pilot testing. Also, manual distress data for GPS section 313023 includes map
cracking on the concrete pavement surface which made GPS section 313018 a better choice.

SPS section 310114 was under construction in 1995, and Regional Coordination Office (RCO) staff
worked with the agency to install rigid PVC conduits for SMP use at Station 0-10 and Station 5+ 15.
The conduits were buried about 70 mm below the top of the granular base prior to asphalt surface
placement. The conduits were installed to eliminate the conduit trench and associated pavement
repairs usually required to bury instrumentation wires from the driving lane to beyond the shoulder.
Only one of the two conduits would be used based on the end of the section selected for SMP
monitoring.

On July 20, 1995, a pre-installation meeting was held in Lincoln, Nebraska for agency staff involved
with instrumentation installation and monitoring activities for both SPS section 310114 and GPS
section 313018. A presentation was given on the SMP, arrangements were made for the agency to
supply equipment and materials required for the installation, and installation dates were set for agency
staff to verify availability of equipment and materials. The agenda, list of participants, and notes
from the pre-installation meeting are included in Appendix B-1.

The day after the pre-installation meeting, RCO staff stopped at SPS section 310114 to identify any
installation concerns with the site and to select which end of the section to monitor. Field notes from
the site visit are included in Appendix B-1. Also, pre-installation monitoring activities for SPS
section 310114 included FWD testing on July 21, 1995 and a manual distress survey completed on
August 1, 1995.

At the RCO, pre-installation activities included performing instrumentation checks/calibrations, and
incorporating improvements to the installation process based on previous installations done in 1993
and 1994. Recommended improvements to the installation process resulting from instrumentation of



SPS section 310114 are listed in Section IV of this report, and results from instrumentation
checks/calibration are included in Appendix B-2 using the following forms:

Data Sheet SMP-C0O1: TDR Probe Check;

Data Sheet SMP-C02: Thermistor and Air Temperature Probe Check;

Data Sheet SMP-C03: Electrical Resistivity Probe Check;

Data Sheet SMP-C04: Function Generator, Muiti-meter, and Switch Box Checks; and
Data Sheet SMP-CO05: Tipping-Bucket Rain Gauge Calibration.
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For the air temperature and thermistor probes, checks were done using the datalogger to monitor the
19 temperature readings for the two probes simultaneously for tests run in an environmental chamber
for about 12 hours at both 1.7°C and 37.9°C. The probes were left connected to the datalogger for
several days after the check to verify their continued operation and consistency among the 19
temperatures recorded. The tipping-bucket rain gauge was also calibrated during this time period
with data stored on the datalogger.

For the resistivity probe, loose electrode wraps were tightened by twisting the lead with a needle-nose
pliers, and lead wires sticking out of the potting material for the probe were covered with silicon
sealant for protection during installation. Excess potting material was scraped off the electrodes for
better contact with the soil.

Pre-installation activities also required selection of the instrumentation location for the section. As
previously discussed, two conduits had been installed during construction of the section, but only one
conduit would be used for SMP instrumentation installation. Pavement distress data from August 6,
1995 and FWDCHECK program analysis for FWD testing done July 21, 1995 were used to select
Station 0-20 to Station 2+ 00 for monitoring with instrumentation to be placed at Station 0-10. No
pavement distress was identified on the two-week-old surface. However, the subgrade elastic
modulus results from FWDCHECK at Station 0-10 were more representative of the adjacent
monitoring section. Also, this end of the section avoided concerns with a culvert under the highway
at Station 4+65.

B. Installation Activities

The SMP instrumentation installation itinerary for Nebraska included travel, installation, and data
collection time for two sites over a one-week period. On August 6, 1995, RCO staff traveled to
Hebron, Nebraska, and instrumentation installation was completed at SPS section 310114 on August
7, 1995. Some final installation activities continued on the following day. The following installation
forms are included in Appendix C-1 along with field notes and photographs of the installation:

Data Sheet SMP-101: List of Installed Instrumentation;

Data Sheet SMP-102: Instrumentation Locations;

Data Sheet SMP-103: Log of Piezometer Hole;

Data Sheet SMP-104: Log of Instrumentation Hole;

Data Sheet SMP-105: Field Gravimetric Moisture Contents;
Data Sheet SMP-I05(A): Lab Gravimetric Moisture Contents;
Data Sheet SMP-I05(B): Gravimetric Moisture Comparison;
Data Sheet SMP-106: TDR Moisture Content; and

vV vV vy vV Yy Y VvYY
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> Data Sheet SMP-107: Representative Dry Density.

Piezometer installation was done according to protocol. A 0.6-m long access tube was set in concrete
just below the estimated finished grade for the shoulder material to protect the top of the piezometer
and provide easy access for measurements. A 3.0-m long grease sleeve was used on this piezometer
to isolate the piezometer from frost heave. The grease sleeve extends about 0.2 m up into the access
tube with the space between the two filled with sand. Additional piezometer installation notes are
included in Appendix C-1.

The rigid PVC conduit installed during construction of the section was marked on the shoulder. RCO
staff dug out the conduit on the shoulder to verify the location, and a 460-mm square for the
instrumentation hole was marked on the pavement surface at Station 0-10 using the pavement edge
stripe as a reference. FWD testing was done on the SMP portion of the sectlom from Station 0-20 to
Station 2400 including a test over the instrumentation hole. i

The block was sawed after the FWD testing over the instrumentation hole was ?;done, and after several
attempts, the block was lifted out using expansion anchors tapped into the pavement and two hooks
slipped under the block through the saw cuts. Expansion anchors did not work very well in the soft
asphalt. The agency had elected to epoxy the block back into the pavement surface later in the day.
Therefore, the block was washed off and laid upside down on the flat shoulder:to prevent physical
distortion of the block, which was soft from the high air temperatures and the asphalt being less than
two weeks old.

The base material, which was very wet from water used to saw the pavement, was manually removed
from the instrumentation hole to expose the rigid PVC conduit installed in the base material. About
100 mm of the conduit projecting into the hole was cut off, and the conduit was capped while the drill
rig was used to remove subgrade soil from the hole in 0.15-m lifts. All materials removed from the
hole were placed in sealed pails. After materials were removed from the instrumentation hole, the
signal leads and a 7.6-m long flexible conduit were pulied through the rigid PVC conduit.

Sensors were placed in the instrumentation hole according to protocol, except as follows for TDR
probes 1 and 2. TDR probe 1 was placed mid-depth in the base layer, and TDR probe 2 was placed
at the bottom of the base layer. A hole was dug into the base material to place the printed circuit
board (PCB) for TDR probe 1 about even with the edge of the hole cut in the pavement surface. This
was done to allow more aggressive compaction of the base material without excessive risk of damage
to TDR probe 1. Also, the PCB for TDR probe 1 was placed with the cable towards the pavement
because it would have been difficult to dig the PCB into the base material containing a high
percentage of larger aggregate.

For installation reports from the LTPP North Central RCO, "Data Sheet SMP-105(A): Lab
Gravimetric Moisture Contents," is used to report agency laboratory moisture results. Also, "Data
Sheet SMP-105(B): Gravimetric Moisture Comparison” was created to summarize moisture data
obtained from field moisture tests, laboratory moisture tests, and interpretation of TDR probe data.
These forms, along with a plot of the moisture results, are included in Appendix C-1, and the
following assumptions and conclusions were made regarding the moisture data:

> LTPP Directive Number: SM-13 "TDR Trace Interpretation Method for Calibration
and Function Checks" dated August 17, 1995 was used to interpret the apparent
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length of each TDR trace obtained during installation for estimating moisture results.
This method was specified for "calibration and function checks,” but no other method
had been distributed by FHWA LTPP staff. The interpreted apparent lengths are
reported on "Data Sheet SMP-106: TDR Moisture Content” in Appendix C-1.

Equations on pages II-2 and II-5 of the LTPP_Seasonal Monitoring Program:

Instrumentation Installation ata Collection Guidelines, April 1994 were used to
convert apparent lengths to gravimetric moisture estimates for the base and subgrade
 materials, and the results are included on "Data Sheet SMP-I05(B): Gravimetric
Moisture Comparison,” located in Appendix C-1. A plot comparing the TDR probe
moisture data to the field and laboratory data is also included in Appendix C-1.

The field moisture results averaged 1.4 percentage points greater than the laboratory
moisture results, but the difference was fairly consistent.

The moisture estimates from TDR probes 1 and 2 in the base averaged 8.0 percent,
which is 4.2 percentage points higher than the average obtained between the field and
laboratory data.

The moisture estimates from TDR probes 3 through 8 in the upper part of the
subgrade are questionable because of flat traces caused by soil characteristics,
typically dissolved salts, that electrically short circuit the probe. The second
inflection points on these probe traces were placed where the trace went flat, and
moistures were calculated to compare with field and laboratory results. As seen on
the plot included in Appendix C-1, these TDR probe data, especially for TDR probes
5, 6, and 8, are not consistent with others in the subgrade when compared to the field
and laboratory results.

The moisture estimates from TDR probes 9 and 10 in the lower part of the subgrade
are significantly higher than results from the field and laboratory tests. For these
TDR probes, moisture estimates average 12.3 percentage points higher than the
average between the field and laboratory moisture results.

Answers to the following questions could help explain the differences seen in the
moisture data, but they are beyond the scope of this report:

1. Are the same equations appropriate for all materials on this site?

2. Do estimates of dry density for the subgrade used to convert from volumetric
to gravimetric moisture seem reasonable given the consistently higher moisture
values from the TDR probes compared to the field and laboratory results,
especially for TDR probe 2 at the interface between the base and subgrade?

3. Does removing the large aggregate from the base material to prevent damage
to the TDR probes significantly affect the data from the probes compared to
the field and laboratory data?

4, How much influence does compaction have on the results?
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"Data Sheet SMP-107: Representative Dry Density" was used to record test data obtained during the
installation to estimate the dry density of the subgrade, and the form is included in Appendix C-1.
The agency performed density tests as part of construction testing for the SPS-1 project, but this data
were not available for comparison at the time of this report.

Several items were changed regarding installation of the datalogger cabinet and weather pole as
follows:

> RCO staff were not able to get the 9.1-m offset from the lane edge specified on page
II-23 and Figure II-12 of the LTPP onal Monitoring Program: Instrumentation
Installation and Data Collection Guidelines, April 1994 because the TDR cables
provided were too short. The cabinet at this site is offset about 7.5 m and the
weather pole is offset about 8.0 m. This places the obstructions inside the normal
9.15-m safety zone for highways. However, FHWA LTPP Division staff approved
the two obstructions as break-away objects (page II-32 of manual) for placement
inside the safety zone.

> The bottom of the front panel on the datalogger cabinet was notched about 0.1 m so
the conduit buried about 0.3 m below the shoulder was easier to get into the cabinet,
and it also slightly increased the distance the cabinet could be placed from the
roadway.

> The conduit for the air temperature probe and tipping-bucket rain gauge signal wires
was cut into the back of the cabinet above ground instead of running the conduit
underground as shown in the guidelines. If the cables were run underground, the air
temperature probe signal cable would have to be extended using special wire and
resistors to compensate for increased lead resistance. Also, a union coupler was used
on the weather pole about 0.3 m above ground to make pole installation easier.

For pavement repairs, handling of the block was kept to a minimum because it was very fragile from
air temperatures over 30°C. Two supports were used on the bottom of the block with wires
extending up the sides of the block to lift the block without it breaking in half. The base material was
left slightly higher than the original, and the asphalt block was placed in the hole. The block was too
high, and it was removed to allow one adjustment to the base material. The block was put back in
the hole, and it was still about 12 mm above the adjacent pavement surface. RCO and agency staff
anticipated that the coarse texture on the bottom of the block would allow the block to settle if driven
over by a loaded truck, and the block was left in the hole. Also, very warm temperatures were
predicted for the next few days, and traffic loadings were expected to cause some compaction of the
disturbed asphalt.

About three liters of W.R. Meadows "REZI-WELD 1000" multi-purpose construction epoxy was
poured into the saw cuts around the block before a loaded truck was used to seat the block into the
base material. The block remained about 5.0 mm higher than the adjacent pavement surface.
Additional epoxy was use to fill the saw cuts flush with the pavement surface to bond the pavement
thermistor probe and asphalt block in place. This medium-viscosity epoxy had a 45-minute pot life at
room temperature, and it had been stored in a cooler to provide sufficient time to continue adding
material to the saw cuts as the epoxy settled. The epoxy was allowed to set up while other
installation activities were completed.



On the following day, the pavement repairs looked good with the block only slightly higher than the
adjacent pavement surface. RCO staff decided not to seal the top of the saw cuts with Dow Corning
890-SL crack sealant until a later date when part of the epoxy could be ground out to create the
minimum reservoir depth for the sealant as recommended by the manufacturer.

Additional observations about the pavement repair at the instrumentation hole up to the completion of
this installation report include observation of hairline cracks that have formed near the saw cuts. See
photograph in Appendix D-2.



III. SMP Data Collection
A. Initial SMP Data Collection

On August 8, 1995, final wiring of the datalogger in the cabinet was completed, test locations were
marked on the pavement using the edge stripe as a reference, PK nails were placed at offsets -0.16 m
and 3.81 m, and the first set of SMP data was collected.

Three cycles of FWD data were collected, as well as manual data including resistivity probe data,
elevation data, and piezometer data. The manual data are included in Appendix D-1 as follows:

One set of contact resistance data;

One set of four-point resistivity data;

One ground water table measurement; and

One set of elevation data including shots on the DOT benchmark.
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Data from the piezometer should not be entered into the IMS database because low permeability for
the soils on this site will require several days for piezometer readings to stabilize. Also, on this day,
the agency brought out a maintainer to bring the shoulder and ditch elevation up to final grade around
the piezometer and datalogger cabinet to limit additional work in these areas by the grading contractor
on the project.

Computer data files obtained from automated data collection using the dataloggers included the
following:

> Three sets of TDR traces and CRREL voltages; and
> Temperature and precipitation data collected from the datalogger to verify operation
overnight.

The first set of TDR traces was collected with default cable lengths in the software program, and this
data were used to establish the maximum cable lengths to use in the software that would still capture
the first inflection point for the probes. The maximum length was used because TDR probes 3
through 8 have very flat or nearly flat traces out the end of the probe, which produces long apparent
lengths for these probes. '

Temperature data from the thermistor probe should not be entered into the IMS database because of
heat given off by epoxy used to repair the pavement and disturbance of material around the probe. In
addition, temperature data up to several days after instrument installation will have to be reviewed to
determine when the disturbed materials came back to thermal equilibrium. Data affected by the
installation will have to be edited from the computer files.

B. Routine SMP Data Collection

Routine data collection done on the site from August 8, 1995 through January 23, 1996, is
summarized on LTPP’s standard data tracking log included in Appendix D-2. Data collection is
expected to continue through July 1996 to complete the current monitoring loop.



Events that influenced the data collection and that will influence data interpretation for the site include
the following:

> A hexagonal-shaped nut, measuring about 12 mm in diameter, was accidentally
dropped inside the piezometer pipe. RCO staff will have to verify water depth
readings because the tape measure extended to the bottom of the pipe will probably
rest on top of the nut at least most of the time.

> Detour traffic for the northbound traffic will continue to use the southbound passing
lane of the divided highway until the spring of 1996. This may limit FWD testing as
the agency will not be able to provide extended lane closures.

> Unstable manual resistivity probe readings were noted for data collected January 23,
1996. For the range of values observed for each test position, the average value will
be entered into the database.

> The following TDR probe data are probably not useable because the traces are flat:
TDR probes 3 through 8 collected in August and September 1995, TDR probes 4
through 8 collected in October 1995, and TDR probe 8 collected in November 1995.
On August 7, 1995, a manual trace for TDR probe 7 with the horizontal scale set to
0.5 m per division was collected to confirm the flat trace for the soil, and the trace is
included in Appendix C-1.

Instrumentation and equipment problems at the site include the following:

> Intermittent failure of the datalogger channel for the air temperature probe is
identified on the screen prints of temperature data in Appendix D-2. Datalogger serial
number 16528 was replaced with serial number 16548 on October 17, 1995. No
additional problems have been observed for air temperature readings.

> Cold temperatures during data collection with the cable reader caused vertical shifts or
spikes in some TDR traces. Screen prints in Appendix D-2 of data from January 23,
1996 show spikes in TDR probes 8, 9, and 10 traces.

> TDR probes 3 through 8 generally have flat traces.
Other problems experienced at the site include failures with switch boxes used to collect manual
resistance/resistivity data and failures of the CRREL multiplexer for automated resistance data

collection. Print screens showing the failure modes for the CRREL multiplexer are included in
Appendix D-2.
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IV. Summary, Conclusions, and Recommendations

A. Instrumentation Installation Highlights

The following items are identified by the authors as unique or particular items of interest regarding
this section in the SMP. '

> This was the tenth SMP installation in the LTPP North Central Region, and SPS
section 310114 was one of the two Nebraska sites installed in 1995.

> This was the first SMP installation on an SPS-1 project in the North Central RCO,
and data collected will help correlate pavement performance to site specific
environmental conditions.

> Monthly FWD data will be available to document post construction changes in
deflection response starting one week after surface placement up to about one year
after surface placement on this new section of highway.

> In 1996, an automated weather station (AWS) will be installed at the SPS-1 project.
The AWS will collect additional data not recorded by SMP instrumentation. These
data include solar radiation, wind speed, wind direction, and relative humidity. In
addition, the AWS uses a heated tipping-bucket rain gauge to monitor precipitation
under all conditions, while SMP instrumentation can only accurately record liquid
precipitation amounts and intensity.

B. Recommendations for Improving Installations

In addition to previous modifications from other installations, the following procedure and equipment
changes from protocol were used during this installation or are recommended for future installations:

> For this installation, a 75-mm diameter conduit was installed in the base layer prior to
surface placement which eliminated the trench usually required to get sensor cables to
the cabinet in the ditch. This procedure should be considered for any SMP sites
identified prior to surface placement to limit pavement repairs required for SMP
instrumentation installation.

> For all 1995 installations in the North Central Region, the air temperature and
thermistor probe checks were done in an environmental chamber at temperatures of
about 1.0°C and 38.0°C. The probes were left connected to the datalogger for about
12 hours at each temperature, and the consistency among the 19 temperature readings
was considerably better than results obtained in 1993 and 1994 using an ice bath and
hot water bath for the two temperature checks. With data recorded starting from
room temperature in the chamber, the lag time for different thermistors to stabilize
was observed, especially for thermistor 4 at the top of the probe. Documentation of
this lag time may help explain temperature differences observed in the field data
between the individual thermistors.
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For this installation, the saw cut for the pavement thermistor probe was not widened.
Instead, a 12-mm diameter hole was drilled through the saw cut at the appropriate
angle for placing the pavement thermistor probe. The normal saw cut was wide
enough for the teflon signal wire for the probe, and the probe was inserted into the
12-mm diameter hole from the pavement surface instead of inserting it from the
bottom of the pavement, which would have required the base material be dug out.
Because the saw cut width is kept to a minimum, disturbance of thermal
characteristics of pavement around the pavement thermistor probe is also kept to a
minimum.

For all installations in 1995 on fine-grain subgrades, the end of the conduit in the

instrumentation hole was sealed with plumber’s putty to prevent the conduit from
acting as a drain tile for any water moved by gravity through the pavement structure.
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Appendix A-1: Test Section Background Information

Appendix A-1 contains the following test section background information:

vvyVvy

SMP location map;

Detailed section location map;

SPS-1 Nomination and Information Form; and

Draft IMS LOSB tables - SPS Laboratory Testing Data Sheet.
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NATIONAL RESEARCH COUNCIL

STRATEGIC HIGHWAY RESEARCH PROGRAM
) —
/ North Central Region, 1983 Sloan Place, Suite 10, St. Paul, MN 55117, Tel: (612) 776-2210 Fax: (612) 776-7201
RicHARD C. INGBERG
Regional Engineer
Date: March 31, 1993

Memo To: Monte Symons, LTPP
From: Dick Ingberg, Regional Engineer

Re: SPS-1 Nomination
SB US-81 in Thayer County, Nebraska

Attached is the completed nomination for an SPS-1 experiment to be constructed on
southbound US-81 in Thayer County, Nebraska. This project includes the removal of an
existing two-lane concrete pavement and construction of a new four-lane divided asphalt
pavement. ‘

We have reviewed the attached nomination and all requirements appear to be met. We
recommend that this project be accepted into the LTPP program.

Encl:

cc: . Gene Skok, Braun Intertec
Ann Johnson, Braun Intertec
George Woolstrum, Nebraska Dept. of Roads (w/o enclosure)
John Miller, PCS Law

THE NATIONAL RESEARCH COUNCIL 1S THE PRINCIPAL OPERATING AGENCY OF THE NATIONAL ACADEMY OF SCIENCES AND THE NATIONAL ACADEMY OF ENGINEERING TO SERVE GOVERNMENT AND OTHER ORGANIZATIONS.



STATE OF NEBRASKA

)EPARTMENT OF ROADS
llan L. Abbott, Director-State Engineer
500 Nebraska Hwy 2
Box 94759
acoln NE 68509-4759
hone (402) 471-4567
AX (402) 475-4325 March 8, 1993

E. Benjamin Nelson
Governor

Gene Skok

Braun Intertec Pavement Inc
1983 Sloan Place

St Paul MN 55117-2004

RE: SPS-1

Dear Gene:
These are the nomination forms for the SPS-1 project which we discussed. This

project is still being designed so there will probably be some changes before
things are finaled.

George Woolstrum
Speical Projects Engineer

) GW/bb

cc: T. Wais
R. Ingberg

An Equal Opporiunity { Affirmative Action Employer



R : SPS-1 Nomination Form/26 Jan 90

SHEET A. SPS-1 CANDIDATE PROJECT NOMINATION AND INFORMATION FORM

STATE Nebio s ke SIRP SECTION NO
GENERAL PROJECT INFORMATION

PROJECT LOCATION

ROUTE NUMBER 8] | 40 = -F jaa
ROUTE S1GNING []) Incterstate [ U.S. [] Scate [] County Ve { fr?

Other
PROJECT LOCATION Scarc Milepost Z.4§ End Milepost #.07

Start Station HoZtoo End Station 490 foo
DIRECTION OF TRAVEL [) North B. [ Souch k. [] West B. [] East B.
PROJECT LOCATION DESCRIPTION ?q[_wax us-sf [ 47 qniles
borth ok /he /cf with A‘Myzy /l/e/ -8 /in JThe
.5‘06([% Aocuz C’/ /aﬁe S .

COUNTY Thayer

" HICHWAY AGENCY DISTRICT NUMBER ) 2
SHRP ENVIRONMENTAL ZONE | | |
[] WET FREEZE [] WET NO-FREEZE ¥ DRY _FREEZE [] DRY NO-FREEZE

SIGNIFICANT DATES
LATEST DATE OF APPROVAL NOTLFICATION FROM § Moy /773
CONTRACT LETTING DATE Ledr. [97¢
ESTIMATED CONSTRUCTIUN START DATE
ESTIMATED DATE TEST SECTIONS OPENED TO TRAFFIC
ESTIMATED CONSTRUCTION COMPLETION DATE

PROJECT DESCRIPTION
PROJECT TYPE ( ] New Rouce [ ] R«..mov..l and l\o..‘.on..t.rurcxon X Par allel Ro.ulw.\y

- OC]lt.l . ) - s .

FACILITY (/pf Divided [} Undivided NUMBER OF LANES (One Way)

DESICN TRAFFIC D N—_
ANNUAL AVERACE DATLY TRAFFIC (TWO DIRECTIONS) N H7Z 5
% HEAVY TRUCKS AHD COMBINATIONS (OF AADT) 2¢
ESTIMATED 18K ESAL RATE IN STUDY LANE (1,000 ESAL/YR) /9
TOTAL DESICN 18K ESAL APPLICATIONS IN DESICN LANE Z4 X/O"
DESIGN PERIOD (Years) . 20




SPs-1 Nomination Form/26 Jan 90

SHEET B. SPS-1 CANDIDATE PKROJECT NOMINATION AND INFORMATION FORM

STATE Zk'eé re 214 z
: ACENCY'S

L 4

PAVEMENT STRUCTURE DESIC

=Yl Gbﬁy

SIHRP SECTION NO

FOR SITE F/NE

LAYER! LAYER? : MATERIAL TYPE? THICKNESS! STRUCTURAL?

NO.  DESCRIPTION CODE  CIASS CODE (IRCIES) COEFFICTENT
1 SUEGRADE (7) 5 3 - —
2 £ L b3 4 0.0 0.0 2Z
3 9 5 2 Z __ % .0 0.1 4
4 2 3 o 4 7.0 o. /A
5 — - e 0. _
6 I - e 0. _
7 o o e 0. _
8 e o e 0. __
9 o . o.

STRUCTURAL DESICN METIIOD (]

Ocher

1972 AASUTO 1986

-

AASHTO []) Modificd AASHTO

o

R%

AASHTO DESIGN RELIABILITY FACTORS Jo

0,25

OUTSIDE SHOULDER TYPE
' {] Turf

7M\’w ~ | rcc

(] Cranular [) Asphalt Concrete

[] Curb and Cuctcter Ocher

[

Surface Treatment

OUTSIDE SHOULDER WIDTH (Fecet).
; SUBSURFACE EDGE DRAINS
NOTES

1. Layer 1 is the nactural occurring subgrade soil.

.the largest assigned layer number.

2. Layef description codes:
Surface Layer .... 03
Subsurface HMAC .. 04

Base Layer
Subbase Layer

e Ma LDdoT WG yTL 080000

g,
N No

[] Yes

The pavement surface will have

w

Subgrade
Embankment (Fill)

s 2 5 e e e s e e

------

3. Refer to Tables 1 through 4 for matcrial class codes.

4.

If subgrade depth to a rigid layer is known, enter this depcth for subgrade

thickness, otherwise leave subgrade laycr thickness blank.

S. Enter AASHTO structural layer coefficient value, as appropriately modifiead, used

in pavement design or typical coefficient used by a
subgrade, enter either AASHTO soil support value or resilienc modulus

used in design.

A-2

g

ency for this material. For the
value (psi)



SPS-1 Nomination Form/26 Jan 90

-’

SHEET C. SPS-1 CANDIDATE PROJECT NOMINATION AND INFORMATION FORM

STATE __Ne A ras kg : SHRP SECTION NO

. TEST SECTION LAYOUT

NUMBER OF TEST SECTIONS ENTIRELY ON: FILL ___ /2 . CUuT

SHORTEST TRANSITION BETWEEN CONSECUTIVE TEST SECTIONS (Feet) 152
VERTICAL CRADE (Avg ) (+ upgrade; - downgrade)

HORIZONTAL CURVATURE (Degrees) ] Tangent 7

COMMENTS ON DEVIATIONS FROM DESIRED SITE LOCATION CRITERIA

5/0/(5 Vqr/Y‘ Lrom L1167 Ja -6 7 . Mosl -5‘/0,/:)
_par e /355 ~ﬂeﬁ + o052 .,

OTHER SHRP TEST SECTIONS

DOES AGENCY DESIGN CONFORM TO GPS-1 OR CPS-2 PROJECT CRITERIA? [] YES N ‘NO
DISTANCE TO NEAREST GPS TEST SECTION ON SAME ROUTE (Miles) /[5_
TEST SECTION NUMBER OF NEAREST GPS SECTION 3/50.;3

L SUEI’LEMEN'FAL' TEST SECTIONS

IF SUPPLEMEN.TAL' EXPERIMENTAL TEST SECTIONS ARE PROPOSED, COMPLETE THE FOLLOWING
TOTAL NUMBER OF SUPPLEMENTAL TEST SECTIONS
FACTORS TO BE INVESTICATED

A-3
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Appendix A-2: Pre-Installation Monitoring Data and FWDCHECK Results

Appendix A-2 contains the following bre-installation monitoring data and FWDCHECK analysis
results:

> Pre-installation pavement distress data;
> Pre-installation FWD data; and
> FWDCHECK program uniformity analysis resuits.



Revised December 1, 1992

STATE ASSIGNED ID

SHEET 1
DISTRESS SURVEY STATE CODE 31
LTPP PROGRAM sire sectiovn 0 0/ 1 4
DISTRESS SURVEY FOR PAVEMENTS WITH ASPHALT CONGRETE SURFACES
0% 01 73

DATE OF DISTRESS SURVEY (MONTH/DAY/YEAR)

PAVEMENT SURFACE TEMP - BEFORE

PHOTOS, VIDEO,

OR BOTH WITH SURVEY (P, V, B) __
AFTER °c

DISTRESS TYPE

SEVERITY LEVEL

CRACKING

1. FATIGUE CRACKING
(Square Meters)

2. BLOCK CRACKING
(Square Meters)

3. EDGE CRACKING (Meters)
4. LONGITUDINAL CRACKING (Meters)

4a, Wheel Path
Length Sealed (Meters)

4b. Non-Wheel Path
Length Sealed (Meters)

5. REFLECTION CRACKING AT JOINTIS
: Number of Transverse Cracks

. Transverse Crackingﬁinéters);ﬁ

- Length Sealed (Meters)

Longitudinal Cracking (Meters) __ _|

Length Sealed (Meters)

6. TRANSVERSE CRACKING
Number of Cracks

Length (Meters) w2l N 5

Length Sealed (MetngT§§y;y
PATCHING AND POTHOLES

7. PATCH/PATCH DETERIORATION *
(Number)
(Square Meters)

8. Potholes
(Number)
(Square Meters)




Revised December 1, 1992

STATE ASSIGNED ID

SHEET 2
DISTRESS SURVEY STATE CODE 3 L
LTPP PROGRAM sire sectioN 0 _ 9/ )

DATE OF DISTRESS SURVEY (MONTH/pAY,vErR) £ &/ O/ 25

SURVEYORS: _f%‘J_?D -

DISTRESS SURVEY FOR PAVEMENTS WITH ASPHALT CONCRETE SURFACES
(CONTINUED)

SEVERITY LEVEL

---------------------

DISTRESS TYPE Low MODERATE HIGH

SURFACE DEFORMATION

9. RUTTING - REFER TO SHEET 3 FOR SPS-3 OR Form S1 from Dipstick Manual

10. SHOVING
(Number) — Q_
(Square Meters) _— e

SURFACE DEFECTS

11. BLEEDING
(Square Meters)

12. POLISHED AGGREGATE
( Square Me ters)

13.  RAVELING 4
(Square Meters)’

MISCELLANEOUS DISTRESSES

14. LANE-TO-SHOULDER DROPOFF‘- REFER TO SHEET 3

15. WATER BLEEDING AND PUMPING

(Number) X Q 4\\_..-\;\ IR
Length of Affected Pavement /‘\‘% ?}” NN
(Meters) P /,/‘ o _——— —r—
A‘r}.t":;:t. . / @ ,.:."' T
16. OTHER (Describe) Bk — ‘\fb i




Revised May 29, 1992

STATE ASSIGNED ID __ __

SHEET 3 - - =
DISTRESS SURVEY STATE CODE 31
LTPP PROGRAM | N AV 4
. DATE OF DISTRESS SURVEY (HONTH/DAY/YEAR) pd90/ s 55"
. . ‘survevors: BT . _ _
DISTRESS SURVEY FOR PAVEMENTS WITH ASPHALT CONCRETE SURFACES
. — (CONTINUED)
9.. RUTTING - - (FOR SPS-3 SITE éURVEfS)
-INNER WHEEL PATH . - OUTER WHEEL PATH ..-.
Point . Point
Point Distance! Rut Depth - -Point Distance! Rut Depth
No. (Meters) (mm) +- No. (Meters) . (mm) .

1 0. 1 0. .

2 15.25 2 15.25 R P

3 30.5 3 30.5 _ .

A 45.75 4 45,75 _ .

5 61. S 61. .

6 76.25 6 76.25 IR A

7 91.5 7 91.5 — T .

8 106.75 -8 106.75 — .

9 122. 9 122. . .
10 137.25 10 137.25 _ .
11 152.5 11 152.5 .

. 1
14, LANE-TO-SHOULDER DROPOFT
Point Distance® Lane-to-Shoulder
Point No. - . Meters Dropoff (mm)
1 0. __O-.
2 15.25 . .
3 30.5 — .
4 45,75 —_ _—
5 6Ll. —_— —
6 76.25 — .
7 91.5 — . o
8 106.75 . —_—
9 122, A — —_—
10 137.25 — .
11 +152.5 — el -
. Note 1l: - - "Point Dis;tance" {s the distance in;:»fmef:érs from the ‘start of

the test section to the poinC where the measurement was made.
The values shown are SI equivalents of the 50 ft spacing use

. .

in previous surveys. Sn o/

v - ., \~
4 § ks
N p
R4 E .
N S '//
; > -
- ;/ % O B4
SN, T ~ BN A
N4 Ry
/ R4 b
P !
“ 7 S
: QS N
RS RS
2 . o
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*: ugu

LES S. OF HEBRON, NB

i

ll4él.F

Road: US-81, SB LANES,

12 18 24 36 60

.8
: 8

t

: HENRICKSON, JEFFREY A,

C: \FWD\DATA\
310114
8002-130
5 Feet
.. Diameter of Plate:
CCC1111222233334444

qusection:
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08:55 850721

File:

SB LANES, 1@ MILES S. OF HEBRON, NB

C:\FWD\DATA\310114C1.FWD
310114

Road: US-81,

Subsection:
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10 MILES S. OF HEBRON, NB

SB LANES,

C:\FWD\DATA\310114C1.FWD
Subsection: 3!0114]

09:05 950721
Road: US-81
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19 MILES S. OF HEBRON, NB

C:\FWD\DATA\310114C1.FWD
210114

Road: US-81, SB LANES,

©9:15 950721
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09:24 850721
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File: C:\FWD\DATA\310114C1.FWD
Road: US-81, SB LANES, 10 MILES S. OF HEBRON, NB
Subsection: 318114
* 2 78.4 8589 4@.85 31.48
* 3 105.0 11504 ©55.11 42.48V
* 3 185.3 11536 55.86 43.22
¥ 3 105.4 11548 656.00 43.39
* 7 185.4 11548 56.09 43.51
* 4 139.0 15235 73.95V 57.40V
* 4 139.3 15259 75.22 58.59
» 4 139.4 15278 75.76 59.15
* 4 139.1 15243 76.0Q7V 59.44V
*ACCEPTED TEST WITH VARIANCE
Stn: 250 Lane:Ft Temp
Sto Hgt psi 1bf Df! Df2
C 124.6 11457 6£1.29 44.54
C 105.3 11532 56.83 42.28
C 105.1 11520 56.17 42.08
* 1 51.8 5677 26.74V 20.09V
* 1 51.3 5621 26.26 19.74
* 1 51.4 5633 25.92 19.46
* 1 51.7 5669 25.87V 19.43V
* 2 78.1 8557 39.70 29.88
* 2 78.6 8616 40.04 30.24
* 2 78.7 8624 39.92 30.18
* 2 78.5 86@1  39.67  30.02
* 3 105.1 11516 ' 53.50 40.38
* 3 185.5 11556 54.05 40.95
* 7 105.4 11548 54.23 41.14
* 3 105.3 11532 54.30 41.26
* 4 139.8 15298 71.81V 54.62V
* 4 139.9 1532 73.18 55.82
* 4 139.6 15298 73.62 56.30
* 4 139.8 15322 73.94 G56.81V
*ACCEPTED TEST WITH VARIANCE
Stn: 275 Lane:F1 Temp
Sto H%t psi 1bf Df1 Df2
105.@ 11508 §7.29 39.72
C 105.4 11544 52.85 37.56
C 195.5 1156@ 51.70 37.18
* 1 51.5 5637 24.4BV 17,56V
LI 51.6 - 5657 24.12 17.30
* 1 51.8 5657 23.85 17.11
. 1. 581,89 5645 - 23.65V 16.88
B 2 ..78.2 8573 36.37  26.22
#  27-78.8° 8B36 . 36.67 26.54°
* 2 78.6. -8608  36.52  26.45.
* 2 78.4 8589 36.31 2B.33
* 3 185.5 11560 49.07 35.55
* 3 105.9 11608 49.68 36.11
* 3 105.7 11580 49.74 36.21
* 3 105.89° 11604 49.75 36.23
* 4 140.0 15342 B6.25V 48.23V
* 4 140.8 15429 B7.58 49.42
» 4 140.5 15390 68.062 49.82
* 4 140.9 1544 68.46 £50.16Y
'ACCEPTED TEST WITH VARIANCE
Stn: 300 Lane:Fi Temp
Sto Hgt psi ibf Dft Df2
105.8 11572 52.37 37.67
C 186.4 11659 47.92 35.35
C 106.3 11651 47.11 35.09
* 1 52.0 5701 22.26V 16.52V
* 1 51.9 5689 21.79 1B.18
* i 51.7 5661 21.67 16.09
* 1 52.1 5705 21.44V 15.91V
* 2 78.7 8620 33.00 24.64
* 2 79.2 8672 33.33 24.94

—— s s ==t (NI NI N
WWNINNNGND
GION D ] -niy,
umm-~1—c‘m&au\

18.28 13.04
24.67V 17.506V
25.19 17.88
25.37 17.98
25.45 18.06
33.59V 23.65V
34.37 24.17
34.75 24.44
34.96V 24.60V
Air: 87
Df4 DfS
21.85 13.90
22.07 14.64
22.34 14.96
10.57 7.08
10.44 7.04
10.33 6.98
10.33 - 7.02
16.023 10.89
16.31 11.09
16.31 11.10
16.25 11.07
21.86V 14.87V
22.24 15.13
22.29 15.24
22.48 15.30
29.85V 20.21V
30.60 20.72
30.93 20.94
31.18V 21110
~ Air: B7
Df4 Df5
18.00 11.05
18.25 11.64
18.41 11.83
- 8.57 5.53
- 8.48 5.50
8.40 5.46
8.36- ';:3v5-45 :
3.04 7 8.51 ¢
3.30 --8.69 .
3.28:.:8.69
3.24 " - 8.867
7.95V 11.74V
8.30 11.987
8.40 12.04
8.44 12.07
4,65V 16.08V
§.33 16.52
5.60 16.69
5.81V 16.83V
Air: 87
Df4 DfS
18.57 12.02
18.73 12.72
18.94 13.02
8.85 6.14
8.71 6.07
8.69 6.07
8.63 6.06
13.43 9.40
13.66 9.58

—— s —

6.93 3.09
9.15 4.12
9.33 4.19
9.39 4,20
9.42 4.19
2.11V 5,40
2.32 © 5.45
2.43 5.50
2.50 5.52
PvT: 89
Df6 Df7
6.69 3.53
7.30 3.68
7.50 3.75
5.69 1.76
3.61 1.76
3.61 1.77
3.65 1.78
5.61 2.76
5.72 2.81
5.72 2.80
5.71 2.80
7.61 3.76
7.72 3.81
7.76 3.81
7.80 3.83
.11V 4,99
Q.31 5.07
0.39 5.07
0.47 5.09
PvT: 90
DfB Df7
5.28 3.10
5.70 3.17
5.81 3.20
2.78 1.47
2.79 1.
2.78 1.48
- 2.80 1.46
4,32 2.32
- 4.41 . 2.
4,41 2.36
4.41 2.35
5.82 3.19
65.00 3.23
6.02 3.23
5.04 3.24
7.93 4.30
8.07 4,36
8.12 4,39
8.16 4,41
vT: 90
Df6 Df7
6.05 3.33
6.70 3.48
65.93 3.51
3.32 1.65
3.22 1.63
3.34 1.65
3.35 .64
5.15 2.57
5.26 2.62
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File: C:\FWD\DATA\310114C1.FWD
Road: US-81, SB LANES, 10 MILES S. OF HEBRON, NB
Subsection: 310114

* 2 78.2 8573 39.76 30.26 23.68 16.60 11.28 5.74 2.78
* 2 78.4 8585 39.68 30.20 23.65 16.60 11.28 S5.74 2.77
+ 3 104.7 11473 53.26 40.54 31.82 22.30V 15.12 7.59 3.70
* 2 105.2 11528 ©54.03 41.21' 32.40 22.73 15.41 7.72 3.76
* 3 105.1 11516 54.09 41.2 32.47 22.78 15.44 7.70 3.73
* 3 105.1 11520 54.11 41.36 32.55 22.86 15.51 7.77 3.76
* 4 139.8 1533@ 71.76V S4.83V 43.26V 20.33V 20.50V 10.10 " 4.95
* 4 139.8 15322 73.@1 55.89 44.15 30.86 20.91- 10.24 4.99
* 4 140.1 15750 73.71 5L65.48 44.64 31.32 21.17 18.33 5.04
* 4 140.3 15370 74.09V S56.80V 44.91V 31,52V 21.31V 10.39 5.07
*ACCEPTED TEST WITH VARIANCE
Stn: 465 Lane:F| Temp ¥ J/C: Air: B8 PvT: 92 09:57
Sto Hgt psi 1bf Dfl Df2 Df3 Dfd Df5S DfE Df7
C 103.2 11310 70.74 651.48 38.80 25.39 15.94 7.09 3.52
C 103.5 11342 6H5.57 48.85 37.71 25.69 16.85 7.8B 3.71
C 103.6 11354 -64.72 48.55 37.67 25.89 17.13 8.04 3.71
* 1 50.8 5566 30.70V 23.05V 17.81V 12.21 8.17 3.96 1.76
* 1 S1.2 5613 30.36 22.79 17.62 12.14 8.17 4.02 1.76
* 1 51.5 5637 30.16 22.63 17.51 12.07 8.16 4.02 1.76
* 1 - 81.1 5593 29.94 22.49 17.44 12.07 8.19 4.06 1.76
* 2 77.6 8497 45.98 34.55 26.81 18.61 12.56 6.15 2.74
* 2 77.8 - 8525 - 46.03 34.790 26.96 18.77 12.6%9 6.21 2.78
* 2 77.7 . 8509 45.07 34.78 27.06 18.87 12.78 6.28 2.78
x 2 77.8 8521 45.85 34.62 26.96 18.81 12.75 6.28 2.78
* 3 103.7 11361 61.65 46.52V 36.32V 25.30V 17.85 8.25 3.71
* 3 104.0 11388 62.41 47.19 36.89 25.71 17.30 8.33 3.74
* 3 103.7 11361 62.54 .47.38 37.05 25.84 17.40¢ 8.37 3.76
* 3 104.0 11397 62.84 47.51 37.17 25.83 17.48 8.42 3.78
* 4 137.9 15108 82.46V 62.58V 49.08V 34.13V 22.86Y 10.81 4.91 Off Range!
* 4 138.3 15155 84,06 63.91 50.17 34.94 23.32 10.92 4.96 Off Range!
* 4 138.1 15135 84.75 64.42 5@0.6@ 35.26 23.52 10.99 4.98 Off Range!
4 137.8 15096 85.00V 64.57V 50.80V 35.41V 23.82V 11.02 4.99 Off Range!
'ACCEPTED TEST WITH VARIANCE
'TEST OVER 7' DEEP PIPE
Stn: 475 Lane:F1 Temp: J/C: Air: 88 PvT: 9t 10:01
Sto Hgt psi 1bf Df1 Df2 Df3 Df4 DfS DfB Df7
C 103.3 11322 68.27 49.48 36.865 23.53 14.79 6.83 . 3.59
C 104.2 11387 63.@1 46.71 35,53 23.97 15.85 - 7.6  3.75
C 1@4.0 11397 61.98 45.33 35.50 24.24 16.20 7.93 3.84
* .1, 50.8 ' 5566 29.23V 21.81v 16.56V 11.27 , 7.66 -~ 3.86  1.73
% 1. 51,2 5605 28.86 21.51 16.37 -11.20°-7.67" - 3.93 1.75
# 1 51,0 75585 28.50 21.24° 16.1711.08 " 7.61".°3.91  1.75
* 1. 6@.7 5550 28.27 - 21.08 16.04 11.0Q1 7.58 3.9 1.75
* 2 77.7 85089 43.85 32.67 25.81 17.27 11.82 65.00 2.78
» 2 77.7 8517 43.81 32.89 25.24 17.47 11.98 6.08 2.82
* 2 77.7 8513 43.84 32.95 25.32 17.56 12.05  6.12 2.83
* 2  77.7 8513 43.77 32.83 25.33 17.%8 12.09 ' 6.17 2.83
* 3 103.9 11381 G58.68 44.12 34.06V 23.62V 16.11 8.09 3.8!
* 3 104.4 11433 59.44 44.78 34.63 24.04 16.39 8.22 3.88
* 3 104.3 11429 £9.62 44.98 34.82 24.19 168.50 8.26 3.90
* 3 104.3 11429 59.68 45.05 34.89 24.24 16.54 8.28 3.91
* 4 138.5 15179 78.70V 59.56V 46.27V 32.13V 21.78V 1@.66 5.18
* 4 128.6 15183 80.12 60.69 47.23 32.80 22.139 10.77 5.23 Off Range!
* 4 138.0 15115 80.63 61.08 47.57 33.@03 22.33 10.8] 5.23 Off Range!
* 4 138.0 15123 80.87V B61.34V 47.81V 33.20V 22.45 1@8.85 5.22 Off Range!
'ACCEPTED TEST WITH VARIANCE .
Stn 500 Lane:F1 Temp J/C: Air: B8 PvT: 895 10:04
Sto Hgt psi f Df2 Df3 Df4 Df5 = DfB6 Df7
C 104.6 11461 58.13 39.3t 27.83 16.81 9.83 4,589 2.80
C 105.7 11580 52.04 36.11 26.47 16.85 10.46 5.10 2.88
C 105.8 11588 50.75 35.57 26.33 17.02 10.72 5.28 2.93
* 1 51.8 5673 23.36V 16.43V 12.06V 7.77 4.98 2.55 1.33
* 1 51.6 5653 22.93 16.12 11.83 7.65 4,93 2.54 1.33
* 1 51.8 5681 22.77 1i16.e1 11.77 7.62 4.92 2.54 1.33
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* 2 185.2 11524 44.58 29.04 198,95 12.3 8.07 4.67 2.78
* 3 185.4 11548 44,53 29.06 20.00 12.44 8.09 4.867 2.76
* 4 141.0 15449 B£0.58V 39.82Y 27.57V 17.02V 10.92V §.22 3.90
* 4 141.4 15489 B1.44 40.54 Z8.14 17.38 11.14 .33 3.90
& 4 141.1 15451 61.73 40.75 28.33 17.51 11.22 6.39 3.96
* 4 141.0 15453 .86 49.82 8.38 17.56 11.2B 6.42 3.95
*ACCEPTED TEST WITH UﬂPIﬁNCE
Stn: 463 Lane:F3 Temp J/C: Air: 93 PvT: 108 11:42
Sto Hgt psi 1bf Dfl Df2 Df3 Df4 DfS DfB Df7
C 101.8 11151 75.2 52.45 38.63 24.88 - 15.92 7.41 3.30
C 102.8 11262 BS.ES 47.13 35.56 23.85 15.93 7.85 3.42
C 103.1 11294 6B3.56 46.04 35.02 23.63 15.91 7.93 3.4G
* 1 50.4 5518 30.74V 22.10V 16.65V 11.18 7.59 3.79 1.62
* 1 58.5 5534 30.19 21.70 16.40 11.06 7.50 5.80 1.5%
* ! 50.8 5566 30.01 21.55 16.32 11.@4 7.57 3.83 1.54
* ! 50.5 5538 29.79V 21.44 16.27 11.00 7.56C 3.83 1.54
* 2 76.8 8410 45.09 32.67 24.89 17.82 11.83 5.93 2.52
# 2 7.1 844C 45.11 32.81 25.04 17.14 11.72 5.96 2.53
* 2 77.0 8434 44.95 32.7 25.02 17.13 11.74 5.99 2.53
¥ 2 76.8 2418 44.78 32.66 Z4.96 17.089 11.72 5.99 Z2.54
* 3 193.8 11373 59.99 43.85 33.68 23.26 15.70 7.98 3.49
* 3 193.6 11350 B0.27 44.23 34.01 23.2 15.82 8.02 3.582
* 2 103.4 11330 G60.21 44.30 34.08 23.33 15.85 8.04 3.58
* 3 183.5 11342 60.2 44 .26 34.17 23.37 15.90 8.06 3.51
* 4 137.6 158872 79.17V 58.61V 45,33V 31.00V 20.30V 10.46 4,72 Off Range!
* 4 137.6 15072 80.62 53.79 46.30 31.63 21.22 10.59 4.72 Off Range!
* 4 137.3 15044 80.81 60.04 45.50 31.76 21.28. 10.53 4,73 QOff Range!
137.1 15024 81.11 E6@.23 45.66 31.87 21.35 10.56 4,76 Off Range!

'ACCFP(ED TEST WITH UﬁRIﬁNCE
’TEST QVER 7' DEEP PIPE ~ ‘
Mileage:-.004 -> .098
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UNCORRECTED Overall Deflection Statistics

Sensor

4.0905
4.0922
4.1346
4.2499

Sensor

0.6528
0.6518
0.6560
0.6667

15.87%
15.69%

Summary of Data for section 3101141

Analyzed by: Bob Van Sambeek on 08-02-1995

Sensor
2

2.8667
2.8927
2.9463
3.0612

Standard Deviations

Sensor

0.5211
0.5265
0.5336
0.5456

Coefficient of Variation

Sensor

18.18%
18.20%
18.11%
17.82%

Mean Values (mils/kip)

. Sensor

2.1178
2.1559
2.2110
2.3146

Sensor

0.4162
0.4214
0.4287
0.4393

Sensor

19.65%
19.55%
19.39%
18.98%

Sensor

1.3960
1.4380
1.4762
1.5450

Sensor

- - - -

0.2967
0.3011
0.3068

Sensor

20.79%
20.63%
20.40%
19.86%

Sensor

0.9303
0.9622
0.9824
1.0178

Sensor

0.1943
0.1983
0.1997
0.2008

Sensor

20.32%
19.73%

Sensor

0.5020
0.5202
0.5250
0.5288

Sensor

0.0873
0.0890
0.0877
0.0843

17.39%
17.10%
16.70%
15.94%

r
0

7

Sensor

0.2600
0.2756
0.2829
0.2891

0.0256
0.0276
0.0279
0.0266

Sensor

9.83%
10.01%
9.88%
9.19%
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Flexible Pavement Deflection Statistics - 3101141

CORRECTED
Sensor

3.1755
3.1797
3.2158
3.3109

Sensor

0.4945
0.4965
0.5014
0.5107

Sensor

15.57%
15.62%
15.59%
15.42%

Mean Values (mils/kip)

Sensor Sensor Sensor Sensor

2.8667 2.1178 1.3960 0.9303
2.8927 2.1559 1.4380 0.9622
2.9463 2.2110 1.4762 0.9824
3.0612 2.3146 1.5450 1.0178

Standard Deviations

Sensor Sensor Sensor Sensor

0.5211 0.4162 0.2903 0.1943
0.5265 0.4214 0.2967 0.1983
0.5336 0.4287 0.3011 0.1997
0.5456 0.4393 0.3068 0.2008

Coefficient of Variation

Sensor Sensor Sensor Sensor

18.18% 19.65% 20.79% 20.89%
18.20% 19.55% 20.63% 20.61%
18.11% 19.39% 20.40% 20.32%
17.82% 18.98% 19.86% 19.73%

Sensor

0.5020
0.5202
0.5250

'0.5288

Sensor

0.0873
0.0890
0.0877
0.0843

Sensor

17.39%
17.10%
16.70%
15.94%

0.2600
0.2756
0.2829
0.2891

0.0256
0.0276
0.0279
0.0266

Sensor



Outlier Statistics - 3101141

Number of

Station Height Sensor Std. Dev.
-20 1 1 -2.26
-20 1 2 ~-2.24
=20 2 1 -2.27
-20 2 2 -2.25
-20 2 3 -2.00
-20 3 1 -2.28
=20 3 2 ~-2.26
-20 3 3 -2.03
=20 4 1 -2.34
=20 4 2 -2.31
=20 4 3 -2.09
=20 4 7 -2.04
400 1 1 2.48
400 1 2 2.62
400 1 3 2.70
400 1 4 2.77
400 1 5 2.76
400 1 6 2.74
400 1 7 2.04
400 2 1 2.52
400 2 2 2.65
400 2 3 2.73
400 2 4 2.80
400 2 5 2.78
400 2 6 2.73
400 2 7 2.13
400 3 1 2.53
400 3 2 2.65
400 3 3 2.72
400 3 4 2.80
400 3 5 2.79
400 3 6 2.71
400 3 7 2.05
400 4 E 2.49
400 4 2 2.62
400 4 3 2.70
400 4 4 2.77
400 4 5 2.76
400 4 6 2.69
400 4 7 2.03
463 1 2 2.02
463 1 3 2.02
463 1 4 2.08
463 1 5 2.25
463 1 6 2.13
463 2 5 2.15
463 2 6 2.11
463 3 5 2.06
463 3 6 2.08



Outlier Statistics - 3101141

Number of
Height Sensor std. Dev.



Pavement Construction Information - 3101141

. Material Layer

) Code Material Name Thickness
700 Asphaltic Concrete 5.2
304 Crushed Gravel 12.0

Depth to rigid foundation: 100.0 ft.
FLEXIBLE Pavement Thickness Data - 3101141
(comparison of each calculation to the expected value)

Minimum expected SN value: 2.90
Maximum expected SN value: 4.50

Effective
Height Station SN
1 100 2.90
3 100 2.90
4 100 2.90
1 125 2.85
2 125 2.90
3 125 2.85
4 125 2.85
1l 200 2.90
3 200 2.90
4 200 2.90
1l 250 2.90
2 250 2.90
3 250 2.90
4 250 2.90
4 275 2.90
1 300 2.80
2 300 2.85
3 300 2.80
4 300 2.80
1 325 2.90
3 325 2.90
4 325 2.90
1 375 2.90
3 375 2.90
4 375 2.90
3 400 2.90
4 400 2.90
4 475 2.90
1 520 2.85
2 520 2.90
3 520 2.90
4 520 2.90



FLEXIBLE Pavement Thickness Data - 3101141

Effective
Height Station SN

No predicted SN values fall outside the expected range...



FLEXIBLE Pavement Thickness Statistics - 3101141

Drop height 1

8

Subgrade Effective
Subsection Station -Modulus SN
No test pit data found, therefore no results exist...
1 -20 17838 3.40
=10 14336 3.10
-5 13975 3.10
0 11832 3.00
25 14194 3.10
50 15911 3.05
75 11511 3.00
100 11478 2.90
125 11507 2.85
150 10935 2.95
175 11977 3.00
200 10885 2.90
225 8098 2.95
250 9274 2.90
275 11076 2.95
300 9937 2.80
325 10481 2.90
350 8799 2.95
375 9890 2.90
;) 400 5470 2.95
. 425 10504 3.05
450 8806 3.10
475 8942 2.95
500 13703 3.00
505 16143 3.05
515 16804 3.00
520 17698 2.85
463 5818 3.00
Subsection 1 Overall Mean: 11708 = - 2,99
Standard Deviation: 3262 o 0.11
Coeff Of Variation: ' 27.86% t - 3.83%



FLEXIBLE Pavement Thickness Statistics - 3101141

Drop height 2

)

Subgrade Effective
Subsection Station Modulus SN

No test pit data found, therefore no results exist...

1 -20 17313 3.45

-10 13941 3.10

-5 13646 3.10

0 11547 3.00

25 13771 3.10

50 15375 3.10

75 11087 3.05

100 11125 2.95

125 11050 2.90

150 10544 2.95

175 11568 3.05

200 10555 2.95

225 7889 2.95

250 8959 2.90

275 107585 2.95

300 9660 2.85

325 10199 2.95

350 8560 3.00

375 9569 2.95

') 400 5383 2.95

3 425 10210 3.05

450 8748 3.05

475 8785 2.95

500 13209 3.05

505 15639 3.10

515 16278 3.00

520 16863 2.90

463 5873 3.05

Subsection 1 Overall Mean: 11361 3.01

Standard Deviation: 3110 = 0.11

Coeff Of Variation: 27.37% - 3.71%

\w/



FLEXIBLE Pavement Thickness Statistics -~ 3101141

\ Drop height 3
Subgrade Effective
Subsection Station Modulus SN
No test pit data found, therefore no results exist...
1 =20 16932 3.45
-10 13684 3.10
-5 13278 © 3.10
0 11324 3.00
25 13571 3.10
50 14960 3.10
75 10817 3.00
100 11011 2.90
125 10984 2.85
150 10304 2.95
175 11289 3.00
200 10420 2.90
225 7758 2.95
250 8820 2.90
275 10578 2.95
300 9555 2.80
325 10011 2.90
350 8327 2.95
375 9345 2.90
') 400 5334 2.90
r? 425 10030 3.05
450 8696 3.05
475 8667 2.95
500 13080 3.05
505 15375 3.10
515 15796 3.00
520 16500 2.90
463 5954 3.05
Subsection 1 Overall Mean: 11157 v 2.99
Standard Deviation: 3010 ' 0.12
Coeff Of Variation: 26.98% 4.10%



FLEXIBLE Pavement Thickness Statistics - 3101141
Drop height 4

Subgrade Effective
Subsection Station Modulus SN

1 -20 16309 3.40

-10 12991 3.10

-5 12578 3.05

0 10839 3.00

25 12977 3.10

50 14170 3.05

75 10311 3.00

100 10551 2.90

125 10688 2.85

150 9797 2.95

175 10737 3.00

200 10066 2.90

225 7415 2.95

250 8418 2.90

275 10152 2.90

300 9254 2.80

325 9650 2.90

350 8027 2.95

375 8988 2.90

400 5262 2.90

425 9790 3.00

450 8344 3.05

475 8428 2.90

500 12599 3.05

505 14761 3.05

515 15142 3.00

520 15892 2.90

463 5996 3.00

Subsection 1 Overall Mean: 10719 - 2.98
- Standard Deviation: - 2844 0.11

Coeff Of Variation: 26.54% 3.77%



-

2>sting done without final AC placed (estimate 5.2" AC)
esting to evaluate end to monitor for SMP.
ssumed material code for base layer.
'lvert at Sta. 4+63.
ly variations in deflection data. Note - no traffic on sections yet.
WD consolidating the pavement layers?

Summary of Results

Section uniformity:
NO Subsections were identified within the section.

Outliers - Test pits: 28 combinations at each test pit
NO Test pit data was present.

Outliers - Section data: 784 total combinations within the section
50 height/sensor/station combinations are data outliers in subsection 1.

Structural capacity - Test pits: 4 combinations at each test pit
All results for TP 1 are within the range of expected values.
All results for TP 2 are within the range of expected values.

Structural capacity - Section data: 112 total combinations within the section
32 height/station combinations are NOT within the range of expected values.

Subgrade response:
70 height/station combinations exhibit linear response.
42 height/station combinations exhibit slightly non-linear response.

)

P
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UNCORRECTED Overall Deflection Statistics

Sensor

4.1795
4.1800
4.2253
4.3158

Sensor

0.5648
0.5645
0.5710
0.5698

Sensor

13.51%
13.50%
13.51%
13.20%

Summary of Data for section 3101141
Analyzed by: Bob Van Sambeek on 08-02-1995

Sensor

3.0705
3.0902
3.1409
3.2282

Standard Deviations

Sensor

0.4648
0.4656
0.4703
0.4701

Coefficient of Variation

Sensor

15.14%
15.07%
14.97%
14.56%

Mean Values (mils/kip)

Sensor

2.3320
2.3628
2.4182
2.5035

Sensor

- - -

0.3850
0.3901
0.3907

_Sensor

Sensor
' 4

1.5836
1.6223
1.6658
1.7282

Sensor

0.2883
0.2895
0.2924
0.2920

Sensor

18.20%
17.84%
17.55%
16.89%

Sensor

1.0617
1.0938
1.1218
1.1587

Sensor

0.2071
0.2083
0.2096
0.2071

Sensor

19.50%
19.04%
18.69%
17.87%

Sensor

0.5500
0.5659
0.5728
0.5779

Sensor

0.1019
0.1019
0.1003
0.0961

Sensor

18.53%
18.01%
17.52%
16.63%

)

e

0.2779
0.2907
0.2962
0.2996

Sensor

0.0323
0.0324
0.0316
0.0297

Sensor



esting done without final AC placed (estimate 5.2" AC)
esting to evaluate end to monitor for SMP.
ssumed material code for base layer.
lvert at Sta. 4+63.
ly variations in deflection data. Note - no traffic on sections yet.
WD consolidating the pavement layers?
an ML (F1) data for comparison outside section limits.

ADCHECK allows material entry (layers) but will not analyze ML data?!
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Deflection Data for Section: 31081141
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Deflection Deviation Data for Section: 3101141
3.0 v T T
\ : : :
} : :
tandard :
viations 0.0 feecccccccccccccitoiiiiiiinaniiigfriccienecc\oefs Jeeversensrenananincenenecnncacacdoen@flioceinconntediccteiiitinaene
..... cnemencoon cressesbenenesracrsencsrdresscssarasssnsosdrosatesseavasanne reeesssecesons
-3.0
~-100 (%] 100 200 300 100 500 600
Station (£f)
Location 3 Drop Height 4 Sensor 1
Loc

’3$:Scrnnump F10:Exit 11:Prv/Nxt Ht e=:Prv/Nxt Defl PgUp/PgDn:Prv/Nxt



Composite Modulus vs Deflector for Section: 3101141
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Equivalent Structural Number for Section: 3101141
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Subgrade Elastic Modulus for Section: 3101141
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Corrected Deflection Data for Section: 3101141
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Appendix B-1: Pre-Installation Site Recruitment and Coordination Information

Appendix B-1 contains the following pre-installation site recruitment and coordination information:

SMP site recruitment notes;

Conduit installation notes;

Pre-installation meeting agenda, list of participants, and notes; and
Site visit field notes.
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STATE OF NEBRASKA

DEPARTMENT OF ROADS

KAY A. ORR G. C. STROBEL
GOVERNOR DIRECTOR-STATE ENGINEER

Erland Lukanen

Braun Pavement Technologies

1404 Concordia Avenue

St Paul MN 55104 November 15, 1990

RE: SHRP GPS DEFLECTION TESTING

Enclosed is the form with the frost depth information which you requested.
Also, we would be willing to participate in SHRP's seasonal deflection testing
program.

George WOdlstrum
Special Projects Engineer

GW/bb

cc: T. Wais
R. Ingberg -

PO BOX 94759 LINCOLN NE 68509-4759 PHONE (402) 471-4567, FAX (402) 479-4325
AN EOUAL OPPORTUNITY/AEFIRMATIVE ACTION EMPLOYER



WORKSHEET FOR GATHERING FROST DEPTH INFORMATION FOR SEASONAL TESTING

GPS-1 and 2 SECTIONS IN NORTH CENTRAL REGION

SECTION | FULL- AC DEPTIITO | DEPTHTO | FROST
AGENCY | NUMBER | DEPTH (in. solL] WATER | REFUSAL | DEPTH
1L, 171002 Y 3. 13 N
IL. 171003 N 110 F N N
IN. 181028 Y 150] F N N
IN. 181037 Y 140| F N N
IN. 182008 Y 190} F N N
IN. 182009 N 150| F N N
IA. 191044 Y 160] F N N
KS. 201005 Y 1354 F N 16
KS. 201009 Y 100 C N N
KS. 201010 Y 80| C N N
KY. 211010 N 63| C N 15
KY. 211014 Y 125 C N N
KY. 211034 Y 150} F N 10
ML 261001 N 23} C 6 N
MI. 261004 N 45| C N 2.5
MI. 261010 N 23| F 6.5 N
MI. 261012 N 60| F N N
ML 261013 N 751 C N N
MN. 271016 |' N 30] C N N
MN. 271018 .. N 451 C 20 i N
MN. 271019 | - N 48| C N N
MN. 271023 N 107 C N N
MN. 271028 Y 951 C N N
MN. 271029 Y 80} C N N
MN. 271085 Y 120} F N N
MN. 271087 Y 143| C N N
MN. 276251 N 701 C N N
MO. 291002 N 701 F N N
MO. 291005 N 90| F N N
MO. 291008 N 100! F N N
MO. 291010 N 14.0 E N 1.5 _
NE.1 311030 Y 70| F N N 30 1a. |
ND. | 382001 N 2.5 E N N :
SD. 469187 N - 45| F N N
MB.| 831801} N - 44| F N. N
MB. 836454 Y 110} F N N
SK. 906405 N - 30| C N N

WET SOIL

WET@ 5’

6" LEAN PCCBASE

BIT. STAB. BASE



STATE OF INEBRASKA

DEPARTMENT OF ROADS
G. C. Strobel, Director \
"™\ Nebraska Hwy 2
Box 94759
Lincoln NE 685094759 l\ ‘}P (/
Phone (402) 4714567 c/(\%

FAX (402) 479-4325

July 5, 1991

Mr. Richard Ingberg ' & Bmi“dncgv:l:z:

Regional Engineer

Strategic Highway Research Program
1404 Concordia Avenue

St. Paul, MN 55104

Re: Seasonal Monitoring of SHRP GPS Sections

Nebraska can participate in the seasonal monitoring project outlined in your
letter of June 26, 1991. This will involve GPS sectio 1030 on US-6 east

of Arapahoe.

For traffic control purposes, we will need at least 8 hours prior notice
before a monitoring visit. Also,.all monitoring actifities will have to be
completed during daylight hours.

We look forward to working with you'on this project.

- \

Sincerely, ‘-DN’?’\W’ L
//:7 J&JQ o o
Thomas A. Wais rg_\,.._\m LL-\-(N

Deputy Director - Planning
TAW/GW/bt

'xc: J. Orrell
G. WOolstrum _




Memorandum

Date: April 4, 1995

To: Gene Skok, Ron Urbach

From: Robert Van Sanibeek@

Re: Potential SMP Sites and AWS Installations in Nebraska.
C:\SMP\WP\NB1995.SMP

AWS - easy things first. At the project, please look up, down, and all around at potential
AWS installation locations. Usual concerns with obstructions, overhead utilities, etc. as
described in LTPP Directive AWS 1 (copy attached).

- Combine WIM and AWS in expanded fence (AWS require 20°X20")? Expand to
20°X30’ to keep 4X the height from WIM cabinet as an obstruction? Prevailing wind
direction critical if obstructions exist. Both require 120 VAC power?

SMP - the potential SMP sites identified in Nebraska are listed below according to the SMP
experimental cell. At this point, the program could use all four sites listed if the DOT is
interested.. Realistically expect two sites based on the additional discussion below.

SMP Cell 11 - Dry, Freeze, Fine Subgrade. and Thick AC Pavement

311030 on US-6 east of Arapahoe.
- This section was monitored in the pilot testing done for SHRP (Sta 0-34 to 2+00).
- Biggest concern is the age of the surface (constructed in 1982) regarding maintenance
in the next six to ten years.
- Another concern is with two-way traffic requiring flagging operation for lane closures.
On one previous visit, the traffic control had to come from the next district because of
staff limitations.

310114 is the 7.0 inch AC on 12.0 inch DGAB sectlon on the SPS-l pro_]ect
‘- Scheduled for completlon thls summer.. ‘ SR AR o

My preference is to use the SPS-l sxte in order to get addmonal envu'onmental data for the '
project that the AWS does not collect (pavement, base, and subgrade temperatures; base and
subgrade moisture contents; and frost/thaw depths). However, both sites can be included if
the DOT is willing to provide the traffic control 14 times every other year, as well as, the
materials and support for installation of the sites.

SMP Cell 23 - Dry. Freeze, Coarse Subgrade. and JPC Pavement

313018 on IH-80.
- Constructed 1985.
- Concern with AADT of about 10,000.
- Any planned maintenance? Previous note on weak joint at Sta 4+66‘7



. 313023 on IH-80.
) - Constructed 1984.
- Concern with AADT of about 10,000.
- Any planned maintenance?
Other SMP Items

Please give George Woolstrum the two SMP manuals and one video tape from the pilot
installation. Note - some items in the video have been changed.

The attached notes from previous meeting agendas with the DOTs may help regarding
/ requirements from the DOT for the program.
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Date: June 1, 1995

To: Gene Skok

cc: ? ) “— i

. 5 C7 L au
" From: Robert Van Sambeek ' /‘! 2 . AT e %’7 y ‘

Re: Summary of Conversation with Gonzalo Rada and Following Discussion
Regarding 271018 Rehabilitation and Concerns with 310114 SMP Monitoring.
CASMPAWP\GONZALO.27A

’ Gene, below are the critical points from our conversation with Gonzalo and the following

discussion that will decide matters on 271018 and 300114. If you do not agree with what was
discussed, please let me know. ,

ently scheduled for July 7, 1995. The actual
supplemental overlay study” have not been

activities. This monitoring
monitoring requirements fg

ements

to_adjust the
Qnstouction and

. Discussed concern with construction traffic that may limit lane closures as the old
roadway is reconstructed. It is possible that lane closures may limit FWD testing to
one or two cycles each visit until the construction is complete. -

2. Gonzalo indicated some missed monitoring with the FWD would be acceptable, but
instrumentation date should always be c ed.

13
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Memorandum
Date: July 14, 1995
To: Ron Urbach and Jeff Henrickson
From: Robert J. Van Sambeek
Iie: Pre-Installation Testing on SPS Section 310114
C:\SMP\WP\310114.SMP

SPS section 310114 is top priority for FWD testing if it is ready on July 21 or July 22.
Jeff, for pre-SMP FWD testing, test at the following locations (includes extra tests):
ML  Test at -10; 25 foot interval from 0 to 5+00; and 515.
OWP Test at -20, -10, -5; 25 foot interval from 0 to 500; 505, 515, and 520.
Note: Tests at -10 and 515 should match the location of the conduit installed prior to
paving. These conduits may or may not be marked in the ditch or on the

pavement.

Jeff, use normal file names for SPS testing (310114C1.FWD and
310114C3.FWD) and include the extra tests in these files.

Ron, please bring the computer disks and paper copy of the FWD data for this section back
with you so I can evaluate which end to monitor prior to the scheduled installation.

I am planning on stopping at the site on July 20, 1995 on my way to Kansas. If I see
anything I need to talk to you or Jeff about, I will call one of the vans on Friday, July 21.
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FHWA-LTPP SEASONAL MONITORING PROGRAM IN NEBRASKA

MEETING AGENDA
July 20, 1995 at 1:00 PM to 3:00 PM
Nebraska Department of Roads - Lincoln, Nebraska

Planning Division Conference Room - Materials and Tests Building

_ ] - .
Introductions ~ )/ljnup YL-J{_ — S DSlen [PLFT . gy PH

FHWA-LTPP Seasonal Monitoring Program in Nebraska
Introduction .
Test Sections

én r Description and Installation Procedur

Preok

Planning Session for Agency Staff Involved with Instrumentation and Monitoring
Installation and Monitoring Schedul
Nebraska Department of Roads Res D g: nglblllg @ "
NCR nd F ff Responsibiliti

Closing Comments



FHWA-LTPP Seasonal Monitoring Program in Nebraska

Introducti

Objectives of the Seasonal Monitoring Prografnr
SHav Yas‘uwv

- Collect and analyze datdq)obetter understand the short and long term impacts of environmental
factors including temperature, moisture, and frost/thaw depth on a pavement structure for
improving pavement design.

- Factors defined in the core experiment monitored by FHWA-LTPP include
- wet or dry climate

st~ freezeyr no freeze climate
- pavement surface type (AC or PCC)

- pavement surface thickness
- original construction

- Agencies are encouraged to monitor supplemental sections to study factors not included in the
core experiment —
- reduced monitoring requirements
- use existing GPS or SPS sections
Overview of Sensor Installation and Monitoring Activities gr_ e, a_,/,,,u»?w‘,)%‘
- Two days for initial instrumentation installation and monitoring
- About $10,000 of equipment installed at each site
- Monitor sections every other year (70 days over a 10 year period)
- Relate environmental variations to changes in pavement performance

- pavement, base and subgrade strength calculated from deflection data
»- collected monthly most of year and bl-weekly in the sprmg

- rlde quahty determmed from nmgdm
- collected five times per year

- pavement distress documented using detailed distress surveys
- collected two times per year in addition to PASCO photo logging

- frost heave/swelling soil monitored using elevation data
- collected five times in the first year and two times per year after that



Test Sections
Section Location

- 64 sections in the Core Experiment for the United States and Canada monitored under FHWA-
LTPP contract

- 16 sections in the North Central Region with two in Nebraska

- 310114 (SPS-1), SB US-81, north of Chester (ST-8), Thayer County.
- SMP Cell 11 - Dry, Freeze, Fine Subgrade, and Thick AC Pavement
- 7.0 inch AC on 12.0 inch DGAB

- 313018 (GPS-3), WB IH-80, east of Kearney, MP 274.57 to 274.48, Buffalo County.
- SMP Cell 23 - Dry, Freeze, Coarse Subgrade, and JPC Pavement
- 12.0 inch JPCP on 5.0 inch Soil Cement with 10 foot PCC shoulder.

- see map of core sections in the North Central Region on the next page

Allowable Maintenance

- any routine maintenance scheduled for either section?
- shoulder work?

W

- no structural rehabilitation preferred for ten years wyﬂ'ﬁ{ Twwested ~ 3 \.oo(ﬁ i

- safety is primary concern 4
- careful around buried cables and equipment
- temperature probe one inch below pavement surface
- piezometer cover two inches below the shoulder material
- conduit one foot below,surface from pavement edge to the cabinet

- careful plowing heavy snow and slush into the equipment cabinet
" (“‘-‘:ﬂ -:\ -
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r Description lation Pr
TDR (Time Domain Reflectometry) Probes
- FHWA design available through Campbell Scientific @ $60.00 each (1993)

- measure dielectric of material between probes and relate to moisture content
- material dielectrics - air = 1.0, dry soil = 3 to 4, and water = 80

- calibration
- laboratory in air, water, and shorted
- field moisture test on material placed around each probe
- retain soil samples for additional laboratory calibration

- 10 probes per installation
- one mid-depth in the base, seven at six inch intervals in the top of the subgrade, and
two at 12 inch intervals approximately seven feet below the surface

Thermistor (Temperature) Probe

- Measurement Research Corporation (MRC) @ $1000.00 (1993)
- built in multiplexer for automated readings on 18 channels

- thermistors change resistance with change in temperature

- stainless steel section (13 inches long) monitor pavement temperature gradient
- one inch deep, mid depth, and one inch above bottom of pavement

- plexiglass section (72 inches long) monitor base and subgrade temperature gradient
- 15 depths - three-inch intervals to 12 inch depth and six-inch intervals from 18 inch
depth to 72 inch depth

- laboratory calibration (check) at 32°F and 100°F

- Resistivity Instrumentauon 1 v i A

- CRREL desxgn probe @ $800 00 (1993)
- PVC probe with 36 electrodes at two inch intervals

- large increase in resistance when moisture in the soil freezes
- used to determine both frost and thaw depth

- require signal generator and multimeters for manual readings and CRREL multiplexer for
automated readings

Air Temperature Probe
- Campbell Scientific @ $150.00 (1993)

- air probe and radiation shield mount on instrument pole nine feet above the ground



Rain Gauge/Tipping Bucket

- Texas Electronics @ $255.00 (1993)
. & W\ XY
- 0.1 mm (0.004 inches) liquid precipitation per tip ' =~ % g

- mount on instrument pole nine feet above the ground

Bquipfnent Cabinet and Instrument Pole

- telephone pedestal (break away classification)
- contain power supply, data logger, sensor connections for mobile reader
- conduit runs into cabinet from instrumentation hole
- pea rock inside base to prevent condensation
- located about 26 feet off edge of driving lane (limited by cable length)

- two-inch diameter instrument pole (break away classification)
- extend below frost line
- holds rain gauge and air temperature probe
- located about 27 feet off edge of driving lane behind equipment cabinet

Interface/Communications Equipment

- FHWA "mobile" unit @ $5000.00 (1993) L
- used each site visit to automatically read TDR probes and resistivity probe (~

- Tektronics model 1502 cable reader @ $8000.00 (1993)
- generates signal and monitors reflected energy from TDR probes
- relate time for pulse to travel through probe to dielectric constant
- relate dielectric constant to moisture content

- computer and software
- "onsite” used to monitor temperatures and rainfall continuously
.- "mobile” used to monitor resistivity probe and TDR probes during site visits

Observation Piezometer
- monitor depth to ground water table

- designed to act as frost free bench mark with anchor at 14 foot depth
- sliding section filled with grease extends eight feet below the surface

Measuring Points for Joint Movement on PCC Pavements

- install three sets of snap rings on each joint monitored
- bonded 0.3 inched deep in the pavement at one, six and eleven feet from edge of slab

- measure distance between rings to the nearest 0.001 inch with digital caliper
- use "hot" measurement as zero opening on the joint



Planning Session for Staff Involved with Instrumentation and Monitoring
Installation and Monitoring Schedule
Instrumentation Installation and Initial Monitoring
- two days required with third day as contingency
- first day complete instrument installation
- second day collect data
- tentative schedule .

- August 7 and 8 for 310114 on US-81
- August 10 and 11 for 313018 on TH-80

Long Term Monitoring S '(_N{_ iﬂ-—p&'—‘ _
- one day every month with the exception of two times per month in the spring
- every other year for 10 year§\to obtain about 70 days of FWD monitoring data
p—l’:. J g rﬂ -~ OQ’ m
Special Concerns ]
Safety Issues
- bring up any safety concerns during installation
- buried utility markers and hazard markers for the cabinet and instrument pole?
- standard "Buried Utility" marker for conduit?
- hazard markers for snowmobiles? ,tht, lecw\ 7))

- any special agency requirements other than safety vests and work boots?

Wheree

Rl




k Responsibiliti

2lSR —

- will set up traffic control directly with district if desired s —

Project Contacts for Maintenance Activities and Traffic Control

Utility Clearance

. - éni T :4 ¢?
W - 600 foot section (extend 50 foot outside both ends of 500 foot test section) LSk ! A

- utility clearance on driving lane and 40 feet into the ditch on the right side 358 —

Traffic Control USA — énan-/»‘.. ?

- two days for initial installation and monitoring in August
- full lane closure for 700 foot section on 313018 (310114 under construction) 3158 — 4‘7 loFl
5 - set up as early as possible
s - may want to mark locations for placing traffic control signs

Establish Elevation Reference for Piezometer or Install Local Frost Free Bench Mark (DGT’ "‘""b>
- actual elevation not required (local reference only) . — A - e~ Wlng oF
\1C v\—-—ot VLS_jqiagu L

ok - check piezometer elevation every other year? — > qreds

Equipment
- pavement swgd operator Shew 1’9__,@
» . - only required for first day during instrument installation at gach site <
. - saw 16 inch square block out of the pavement surface (awﬁ
et - located in the outer wheel path ?m
mey c;f){p - agency has option to €poxy block back in-place or patch hole
!, ““:)6?% : tw \'g e&s.—-% §-L\. .

- equipment capable of cutting one inch deeper than estimated pavement thicknesses s
- 310114 has 7.0 inches AC (cut 8.0 inches deep) — vt ' daf-

313018 has 12.0 inches PCC (cut 13.0 inches deep)
Ck o onae T — BV

- saw four inch wide trench for conduit on 313018
- extend from outer wheel path to edge of 10 foot paved PCC shoulder '-—-ue\-\q-
- Note: 310114 has conduit installed under the pavement/shoulder ’6‘,‘1 .

.~ -saw 13 inch slot for temperature probe - SIIIROPEINE o g 7'%.’:_

R o : . - "
\?driﬂ rig and opergtgz \ S Tt e ’ 7iv
- only required for first day during instrument installation at each site 5

- able to reach location for instrument pole 27 feet off edge of driving lane

- bore one six-inch diameter hole for piezometer
- 14 feet deep
- located just off paved shoulder L('Q\Lﬁ - - S'L«A,

- bore one 12-inch-diameter hole for instrumentation
- eight feet deep in the outer wheel path
- solid stem auger preferred
- continuous flighting not required

J NCRCO has 12-inch-diameter auger with -5/8 inch male hex drive

Briwcs - fou -



] - bore one 12-inch-diameter hole for equipment cabinet (or will dig by hand)
) - two feet deep
- located about 26 feet outside the driving lane in the ditch

- bore one six-inch-diameter hole for the instrumentation pole
- 10 feet deep (\Lo\&.wa slewn )

- located one foot behind the equipment cabinet in the ditch \
Op. 1" les”

r) ,,a) --smalt portable generpa.‘,tor if readily available to run small power tools

Materials for Each Site Bro~ay
- cover assembly f@un Intertec can provxde)
- must functiOm Tor ten years and be able to open in the winter
- minimum four-inch inside diameter and 18 inches to 24 inches long

{ - sackcrete for piezometer cover and instrumentation pole

‘e} - estimate six bags
- bentonite pellets for sealing piezometer

o y - five-gallon pail
“" - clean filter sand for piezometer

- 400 pounds (four bags)

‘5‘.\\ . - particle size not critical (silica sand will work)
) - pea gravel or trap rock for equipment cabinet
- \ - =500 pounds (four five-gallon pails)

8\ - 3/8 inch or 1/2 inch size preferred

- agency option to patch hole versus epoxy old block back in the pavement

- additional materials required if patching o ?)aﬁ-\ TS
- 310114 - hot mix patch or replace block? “

- 313018 - qulck set patch or replace block?
ebar e . L \ \ a E\L‘Jr-—
mch deep

ater for mixing sackcrete and equipment clean-up /
- estimate 30 gallons (available on drill rig?) /

= r cabi

- 10 foot long by four inch wide byk |

Pavement Repairs
- assist with block replacement or patching

Miscellaneous Activities
- mow tall grass in area identified for utility clearance if needed

b



NCR I, 1 and FHWA Staff R nsibiliti

Instrumentation
- provide all instrumentation

- install all instrumentation with assistance from anyone on-site
- collect all required monitoring data
- NCRCO phone 1-800-344-7477 or 612-942-3047
- main contacts for the Seasonal Monitoring Program
- Bob Van Sambeek (Coordination and instrumentation)
- Ron Urbach (Geotechnical and materials)

losin mmen

Questions or concerns?
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FACSIMILE MEMORANDUM

Braun Intertec Corporation

6875 Washington Avenue South, P.O. Box 39108, Minneapolis, MN 55439-0108
(612) 941-5600 FAX: (612) 942-3059

TO: Gonzalo Rada - 301-210-5032 Pages 9
Aramis Lopez - 703-285-2767

FROM: Robert J. Van Sambeek (612) 942-3047

DATE: August 2, 1995

SUBJECT:  SMP Site 310114 (31SA) Monitoring Location

C:\SMP\WP\31SAEND.SMP

Pre-SMP installation FWD was done at section 310114 with only 5.2" of the 7.0" AC surface. This
testing was done one day after the paving, and many variations were obtained in the deflection data
(from compaction of the layers?). This section had conduits installed at Sta. 0-10 and Sta. 5+15
prior to paving so the shoulder would not have to be cut to install the SMP sensors, and the FWD test
locations were based on the conduit locations.

Please review the FWDCHECK data thht is attached regarding which end of the section to monitor
for SMP purposes. -
P gii’% A’PfiNDlY R-2Z oF INTALLATIONO -

At this point I favor the Sta. 0 end for the following reasons.

* The instrumentation area at Sta. 0-10 is more representative of the 200 foot section. €&=—
* The irrigation system may influence the Sta. 5 end.
* The culvert at Sta. 4+63 will influence the Sta. 5 end.

Note - edge drains for adjacent sections end at Sta. 0-45 and start again at Sta. 5+56.

The installation is scheduled for Monday, August 7. If I do not hear otherwise, I will proceed with
installation details at the Sta. 0 end.

TF
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Appendix B-2: Pre-Installation Equipment Checks/Calibration Information

Appendix B-2 contains the following data sheets for the pre-installation equipment checks/calibration:

vvyvyTVvYyy

Data Sheet SMP-CO1:
Data Sheet SMP-C02:
Data Sheet SMP-C03:
Data Sheet SMP-C04:
Data Sheet SMP-C05:

TDR Probe Check;

Thermistor and Air Temperature Probe Check;

Electrical Resistivity Probe Check;

Function Generator, Multi-meter, and Switch Box Checks; and
Tipping-Bucket Rain Gauge Calibration.
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Seasonal Monitoring Progra f;igu 2.1a/March 1995
o= Y‘&\l ﬁ_ I “U

ode

LTPP Seasonal Monitoring Program A
Data Sheet SMP-CO02
Thermistor Probe Check L

\rﬁ"» 2
-, .
Yo

eclion ID

Thermistor Probe Assigned Serial Number : \i_

Air Temperature Probe Assigned Serial Number: [ 3 i A_ AT]

Gogmee i o7 ] Temperature (C) — Calibration'in
1 ../ .57 _323.0
2 L | .7 3zl
3 3 8.0
4 o0.0l172| ___1.4Y _ 2 %.3
5 o. 034l .77 _2%.2
6 o.lzpo|l __'.77] _3%.2
7 o.Q4s) .25 _29%.2
8 0. 322 1. 79 _3%¥.7
o Jo. 974 __ 1.7 _3%.3
10 |o. L2226l __1.67 _3¥5.7
11 ©c.280| ___1.67 _2¥. L
2 |o. 930 _ .49 _37.7
3 | 1.0431 __1.z25| _37.8%
14 1.237 __ 1.7/ _37.5
15 1.399 _ 1. 7% _327.8
16 1l.541 .75 _J&. 1
7 |1.69S] .75 _J3¥.z - _
18 | 1.3484 . 47| _3%.2 |
End _’__%S_i n/a n/a

Air Probe -4 _2¥. 7

o5 | R
Comesid Corp —= Time 2354  bureax @117 € (46 c:16°e)
fl/‘t%;%‘f boT —> T/ME I35Y Wispidy = 37. ‘?% HG o388 °C
v T N— e
—~ | Envitomone el CRAMBRER

Prepared by: ‘:)’Q{LF Hﬁwiflrm Employer: Braun Intertec Corporation
Date (dd/mmm/yy): | Y Iﬁ _/_—_ ! 95

Data Sheet SMP-C02: Thermistor and Air Temperature Probe Check



Seasonal Monitoring Program Guidelines: Version 2.1a/March 19935

LTPP Seasonal Monitoring Program Agency Code 3 0
Data Sheet SMP-C03 )
Resistivity Probe Check LTPP Section ID (=l L]
Electrical Resistivity Serial Number: }__]__A_R '
DB37 | : Distance from Top (m) (Yornd) [ -0 f 0
Pio Noaber | Nomber | Liel | Lme2 | A | wayw | hoe
36 v (0. 0301 P31 031 VvV |——
35 : 0030 031 _0%1] o~ [_.050
34 s [o.130]_15o]_ . 430] »7 | .0¥J ,
3 + o J341_ 191 _#3/1] / | _UsL =
32 s 10238 Q39| _233] V | _(S2 AL
31 s |0 03| 232|_.233| Vv |_.[%0 2 o7 N2
30 1 03577 _.33%|_.334] |/ | (52 N\ = N
2 s |O0Z7471 342 3831 |/ |_.04%3 Nt TN
n | o o FiF|_ Y ¥ 43k 7/ |_ S/ N
27 o o FEST_$FS5|_ Y445 o |_.0S 1 N N\E|
2 n_ (0535 _.336]_.53%6| |V | 051 WA 2
25 2 [05F6| _sd7|_5%92| v |_.0sl N\
2 3 |Q.£37] . 63%|_.£33| , |_.051 N =
2 v 0. L9711 £2F1_ 689 v |_.DS2 g
2 s 07821 7391 2391 v, | 050
2 s 10299 289 _.7%9| Vv, |_.050
20 v [0.090] _BY¥0|_430| v |_.054
19 s 0. 3911 91| 9911 v, [0S
18 w [06.99Q) JY3]_ 9431V | .pS2
17 0 [0./772 9931 _.995| ) | 0S50
16 a [ L.QY3TL.04311.0851 v |_.050
1S 2 [1.09511.09511.0951 /' |_.05& .
14 » (1 1Ysly IFe[I1.L4S] « | 050
5 | L I9s L [Je[ 11941 v |_0€l
12 s [ 1941, . 2F4a11.294] vV |_.DsD
1 20 |1.297|1.&/8|1.279| / |_.052
10 n 1. 397/ 13%711 343 «, |_.050
9 s [ [3771(39711.399] v [ 0351
: » |1 fsol1 45 |1 8511 V | _.0Gd
7 o |1.5001 1502|1521l v, |_.050
6 w (LSS 1551|1561 V, | _.050
5 2 | 1.60211.60 1602 v |_.05]
4 » [l fsali. 65211 652 |/ | 050
3 % | 1. 703[1.209[1.70%] v/ [_. ()52
2 s |1 . 27 1.7541] 7s%] /' | 050
! % |L.606]1.006]].906| / |_.052
Bottom _L_gj_q _1_%_2_0_ J_@}__Q n/a n/a
omments: "’W\; & ”"Le Cd"< ave “”"?fﬁ’L 2005€/’9
Prepared by: D-e‘@ He\.\y,’r,Lfm« Employer: Braun Intertec Corporation

Date (dd/mmmiyy): 27 1 W N1 9 %
Data Sheet SMP-C03: Electrical Resistivity Probe Check
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Seasonal Monitoring Program Guidelines: Version 2.1a/March 1995

LTPP Seasonal Monitoring Program Agency Code [z _(__]
Data Sheet SMP-C05 . :
Rain Gauge Calibration LTPP Section ID Lot (M)

General Information:

Manufacturer: T(_?x AS E( ECTAsIC S I'/VCV

Model Number: T/e /0 _ §7 § /T
Serial Number: 120 3¢Z

Note: The screen should be tacked inside the funnel using silicon at three to four points to
prevent loss from wind.

Rain Gauge Calibration Data
Trial Start Time End Time Volume Number of | Adjustment
- (Military) (Military) (ml) Tips No. of Turns
1 | l3gool1300|4 75 | _98& | +t0o.4
2 | 1¥00 | 1500 | 4725 | 101, 0.9
s |ogoo|ozoo|wz3 ol | . |7f

W

+
1l

! Adjust gauge to obtain 100 tips + 3 for 473 ml of water.

Comments: Sae  o.sde \a iSshcAl . ony.

Prepared by: \)@VO«/"\ e /Q'C [ﬁ Employer: Braun Intertec Corporation

Date (dd/mmm/yy): O [ / 'A'Lj_/ii.

Data Sheet SMP-CO05: Tipping-Bucket Rain Gauge Calibration



Appendix C-1: Instrumentation Installation Information

Appendix C-1 contains the following installation data sheets and associated field notes, as well as,
certificate of registration for instrumentation, and photographs documenting the installation:

Data Sheet SMP-D10: SMP Field Activity Report;

Data Sheet SMP-I01: List of Installed Instrumentation;

Data Sheet SMP-102: Instrumentation Locations;

Data Sheet SMP-103: Log of Piezometer Hole;

Data Sheet SMP-104: Log of Instrumentation Hole;

Data Sheet SMP-105: Field Gravimetric Moisture Contents;
Data Sheet SMP-I05(A): Lab Gravimetric Moisture Contents;
Data Sheet SMP-105(B): Gravimetric Moisture Comparison;
Data Sheet SMP-106: TDR Moisture Content;

Data Sheet SMP-107: Representative Dry Density;

Plot of Gravimetric Moisture Results; and

Installation Photographs.

vV VvV VvV vy VvVYVYyYVYYVVYVYYY
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Seasonal Monitoring Program Guidelines: Version 2.1a/March 1995

LTPP Seasonal Monitoring Program
Data Sheet SMP-D10
SMP Field Activity Report

Agency Code
LTPP Section ID

Onsite Datalogger and Instrumentation

(2]
o /7]

File Name - *.ONS Testar. | Comments:
Battery Replace Yes -(No) | Voltages (2.5 VD
Repairs/Calib. TraosTRLL SLT=
Other:

Mobile Datalogger
File Name - *. MOB Mmavuatl. | Comments:
TDR/Resistance VYoltages Sets (O ) LS TaLL

Other:

——————e

Manual Data Collection

Piezometer Yes - & | Comments: ___ .l ST
Resistance 2 pt. Sets (<) | STALC s T
Resistivity 4 pt. Sets (€ ) ot Y
Elevations Sets (_© ) t L
Distress Survey Yes - Koo
Long. Dipstick Profile Yes -0
Photos or Video No TasTrL ATIO ~
Other: . —_

FWD and Associated Data
FWD Testing Sets (_| ) | Operator:  RBewce € . PeLbs
JCP - Snap Rings Sets (_vM4)
JCP - Faulting Sets (__f_’/@ —

Other:

IF REQUIRED, ATTACH SKETCHES TO THIS DATA SHEET

\/er/, Lot

Comments:

u-\u\ L\\M-H.: :b

Prepared by: é?_ﬁ(:/g @ﬁ Employer: Braun Intertec Corporation

Date (dd/mmm/yy): _© 7/ Aué | 9 4 Daylight Savings Time (Y or NS W

Data Sheet SMP-D10: SMP Field Activity Report

v
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Seasonal Monitoring Program Guidelines: Version 2.1a/March 1995

LTPP Seasonal Monitoring Program
' Data Sheet SMP-101
Instrumentation Installed and Participants

Y.
(= ( (4]

Agency Code
LTPP Section ID

List of Equipment:

List of Participants:

ame of Participan

Bo Von SamBeef—

[pns  [fo 7ERTES

[ (30

Vv, U REaeH

Brtuwce FrLies<

tc tc¢

//Eﬁ@m: A DPo7

L1 EZLATEA DOST

Prepared by: MM‘

Date (dd/mmm/yy): © 7 | A4 & | 7 5

Instrument Hole:

Thermistor Probe ol _37 _L _4_ T

Resistivity Probe =) 31 AR

TDR Sensors 1 e 3/ A01 to

- 21410

Equipment Cabinet:

Campbell Scientific CR10 Datalogger o [ | 52 S

Battery Package = S 4,466 [|S6SE
Weather Station: ” 77 <

Rain Gauge o | 1303 ¥

Air Temperature Probe o | S AAT

Radiation Shield o | 2 /A~
Observation Piezometer/Bench Mark: = n/a

Employer: Braun Intertec Corporation

Data Sheet SMP-101: List of Installed Instrumentation

e

rpes e

T W B YT
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JAN 8 1993 KSeasona] Monitoring Program Guidelines: Version 2.1a/March 1995

LTPP Eeaéeﬂﬂmﬁﬁﬁbﬁ?g Program
%ata W’-‘”"
Inst nstrument Location

Agency Code
LTPP Section ID

Longitudinal and Transverse Location of Instrumentation:

! Transverse distance in meters from pavement edge (see LTTP Manual for FWD
Testing) with (+) values toward mid-lane and (-) towards shoulder

Depth Location of Instrumentation:

¥hc = 825" vs. 7,0”

Thermistor | Metal Top O.
Probe Metal Bottom | O .
PVC Top O.
Resistivity Probe )
———P\ EZ - \s Q. \923 ol
0. 2392 o .3 ¥2
2 gy le- 4% o.415
3 5] 0. 635 ©.646.
4 3] 0.190 2.39 3
) 271/ - 940 0.493P
6 3| L. 090 1.023
7 | L- 295 1.256
8 g5l L. 120 1- 347
9 1| - 729 !l .72
10 |gy.t.0o1 0 L.ooo0 Drill %O"d%-
ATTACH TOP-VIEW TCH NTATION HOLE SH ’

DIRECTION OF TRAFFIC AND LOCATION OF THERMISTOR AND RESISTIVITY
PROBES. LABEL PROBES "T" AND "R", RESPECTIVELY

Prepared by: mgﬂf———- Employer: Braun Intertec Corporation

Date (dd/mmm/yy): ©7/ A4 g | T 5

Data Sheet SMP-102: Instrumentation Location

/

A

Instrumentation Hole O0-19 |lo-19 |£0.76|+0.T6| [
Observation Piezometer o0 | 6 4+497- 5| —&.7] . ~2&.7/ :_rﬁ!; ved
Equipment Cabinet o-io |o—io -7 ezl a.50]| st
Weather Station o-(90 | o —19|=-8.R3| -8 95 f""W

LEL K P Tt KT oo

w kS Y. -

IR AKIT S R PRSI MARE FT LR LA BARSC.
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Seasonal Monitoring Program Guidelines: Version 2.1a/March 1995

LTPP Seasonal Monitoring Program Agency Code L?_ i]
Data Sheet SMP-103
Log of Piezometer Hole LTPP Section ID LO _é L ?_]
Operator: / Equipment Used: Cme 55
WHITE LINE
Location: Station: _[_ iQ_ _Q Offset: ™ _Z . ;_7 _/ m (from lane edge)
. , by
Bore Hole Diameter: _Lé_ O .mm~—  Auger Type: 15[/6‘/ Hollow 1M AULER
Scale Depth from | Material Material

(m) Surface! (m) Description Code?

05 SILTy CLItY [2/Rotl | 5]
| ol 37
_1L0__
15 __ —~
[ 95 .

50 [. 80 SILTY cLyy/ D IPFROWN molsT | 2/

—20__ 7 7 :
SILTY CL;\/ NRowlY )—b/

25 __ I 007
3.0 __
35 __
4.0 __
__45_ 4.56

5.0

! Format: __. m; 2 Format: __

Prepared by: Ho N URIBACH Employer: Rraun Intertec Corporation

Date (dd/mmm/yy): © 7/ P UG/ ¢ 5

Data Sheet SMP-I03: Log of Piezometer Hole



BRAUN"

'NTERTEC ——
3)0//%+ 2ISATEH
07 AUC TS5  PIEZormn £TER.

PlE2omETzR LENGTH 430/

DRILL To  4.56m DEFTH, RBEFILLLRT 775/
COmfACTLE 5010 7D 4145 /m DEPTH,

FILTER SHAIY FRomy 4 45w U1 70 35747
USEW ThemPDER PuR/NG SrH 0 LWHS /«f,/a

BENTONITIEE PLiACtr) FRoag Fos2 o SHN A
2,%5m TO 5.02m1 FoR p THICZP)ESS
L 22m (137).

USEY) Soll Bemovess DURING DRILLING A5
PpcH Fill FRomt ToP gF [BRENTONITE 2.0C2/7
TO WBEOAT o7 121, TH»2)O R o629 DaRING
PACA FrilNeG,

 THE FPROTECTIVE PIPE WS PLACERW AT ABall
7/}7 (2777 ) pELoy) Gﬂaa/\/ﬂ SURFACE,
CONCRLTE MY whS Pla c[/ﬂ ARoU NK) T
/7/%’,)77;’: TNE PIPE T ABou T A3 (5 ")/ lon)
Tor oF FPIPE.

ONF 5 8AL PAJ. oF S0/l [4v/AS THAEL
0“/")//&/( DRILLNG FRoma 1@ 25/ 70 Z..0/37

DEFPIH . SHmnlLE PLACL? (N STORAFE
FoR FossiBLe TESTING AT A LATER DATE

HON  URBHCH
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Seasonal Monitoring Program Guidelines: Version 2.1a/March 1995

LTPP Seasonal Monitoring Program Agency Code [_3_ _/_]
Data Sheet SMP-104
Log of Instrumentation Hole LTPP Section ID O/ | fj
/“ Ui
Operator: //- Equipment Used: C/ME 55
Location:  Station: © = / O Offset*+ _Q .7 _ém (from lane edge)
, ] .
Bore Hole Diameter: 2 Q _-? .mm /2
Scale Strata Material /7_/;’11— Material
(m) Change' (m) Description Code?
__ 010 _
_ 020 _ A PRC 700
0.30 _ _ [
" om0 AGFREGH IE TPASE 2
__ 040 __
050 A7 STLTy CLA) BRoWN | 207
_ —_ v ~
e | b4 5T s| 13/
— 070 __ 7 SQILTY Cemy BRowd| moi37 | b 13/
— 080 __ B¢ QI LTy CLiy PRowl molsT- | 7 | >/
4
— ?22 - .78 SILT cois pRowk 0057 | 8 12/
10 __ /. 1] SILTY CLAY BRowh Mol 3T 7 12/
120 _ /.25 SILTY cum/ TerotoN 4270/57 | LO /%)
1.30 7 — p
Y 1.37 SiLTy cLrviiroll! rpol>7 | 1) [ 3/
— M0 ~ 1Ty CLiny DN BROGN
_ 150 _ ). 5% mdr57- £ oLpToPs0iL) Ky
_ 160 __ SILETY CLry B/iow
170 I 67 o157 v 3] )3/
- - .79 SILTY CZA BRoWA 7TRo/s ] { 7 7757
— 180 _ 1. 79 SILT;I/ Cut‘?/v I IO AT/ 1T 16 1% 7
1% __
— 200 SILTY CLiy FRAowh py 56 1%/
210 _
220 __
230 __
240 __
2.50
! Format: __ m; ? Format: __

Prepared by: /?ON L{R BHC# Employer: Braun Intertec Corporation

— — —— — ——

Data Sheet SMP-104: Log of Instrumentation Hole
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Seasonal Monitoring Program Guidelines: Version 2.1a/March 1995

l LTPP Seasonal Monitoring Program Agency Code 2 1]
Data Sheet SMP-106
TDR Moisture Content LTPP Section ID (o1 (Y]

Required Settings:

Dist./Division: 0.25m
Phase Velocity: 0.99
Noise Filter: 1 average
L Jos4e| O | 047 |11 1] Fdierin,
2 |levas|l . | 057| 8.0%] ™77~
s |eeye| | | 154 [GF 70 &t
4 ozaz| || L.67 1670 3| nerrens
s |o.938 | | [ZL2S [|25.3 || et trace
6 Loezz| | [ Z. 12 ]11.25] mac tens
7 | 1.5 __ | |2Z1.50 |Z56.00 | AT TRAT
s | t.3a7 | || 1. 74 |75 09| eear vers
9 |l bao) 1 | 1. 022575
10 Z.oco| __¥ _ LL_{Z Ss-ji FLAT TRh<E
! Distance in meters from pavement surface to TDR probe
2 Dielectric constant is determined as follows:
@) J’ _[@, - Dl)]Z
(L)(Vp) v, ,

where ¢ = dielectric constant; L, = apparent length of probe, m; L = actual length of probe units
(= 0.203 m (8 in) for FHWA probes); V, = phase velocity setting (= 0.99).

ATTACH TDR TRACES TO THIS DATA SHEET.

Comments: Q) MOTT REGADLD . AL Ves2eS TPLA< L wiD T Larzt

B ETTA ~oon .

Prepared by: M/@W——« Employer: Braun Intertec Corporation
Date (dd/mmm/yy): o3/ AU G ! 25
Data Sheet SMP-106: TDR Moisture Contents

i
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20 Shneelo

22-142 100 SHEETS
22-144 200 SHEETS

LL-1413

N

/

().

Q{MPM

L 01— e — [A95 l D G TO@ \STALLATRAD \
| o fox Ares BC proes | /?7
rennee 16.210 m . 16.210 m Tektronix 1502B TDF

HY canes o290 MIdiv

ilraees 28. 1 mPidiv
. .uaes 0.99

‘. .emuws 1 A¥9

.. .eswe bat

cecanes 16,210 m
1 s wane =29 MIdiv
c3leunee 334 meidiv
cesenan 0.99

...aun 1 avs

.+ =ss bat

cescass 16.180 m
TWivean «20 MSdiv
T5¥ L ene 86.4 meSdiv
ceionea 0.99
“ve.mee | avs

..... ==« bat

-.esan 16,180 m
eases o209 MAdiv
2i2eeaa 103 meidiv

tenene 0.99
“..asms 1 a¥s
«..asee bat -

........................

........................

cieene 16.330 m
T eaee 029 m/div
5. eee F0.T mPidiv
rernne 0.99
ce-nma 1 VS
... .ne bat

........................

........................

........................

- o - - - - - -~

........................

........................

........................

Date _ 91~ fuk—~F%
Cable 2/ 4O [
Notes D a sk [lehre o

- ‘1(]6/(,0/ ,14 (@) '/v -/y,

Input Trace Z'efmatl,
Stored Trace ..eeee..-.
Difference Trace ..........

Tektronix 1502B TDF
Date 0T AVG T
Cable %/ A 5 Z
Notes IN;T#LC
BB LA4El

Input Trace
Stored Trace .......... -
Difference Trace ..........

Tekh'omx 15028 TDF
Date © 7AV4q 95
Cable —%154,;2?““
Notes _FNSTAL

~ Qe bere pedl

Vﬁ);!.d ;'\

Input Trace
Stored Trace oo ...
Difference Trace _...... ..

Tektronix 1502B TDr
Cable 21A0
Notes QNST (A t

Input Trace _
Stored Trace .. —...
Difference Trace o.........

Tektronix 1502B TDF
Date o

Cable 2LAD
Notes :IIJ 5Tﬂ’ LL

-0 §ecC avw_;_/ ;A“_gcf;&\
Input Trace

Stored Trace —eee.. .. ..
Difference Trace ...... ...




!
i c1l1— Mé-»l‘i"1$’l DB BG

TP STt 36211

%

reacsnn 16,330 m
i'l‘ zcseme® 125 m’di\"
22l v 113 mp/div

Tektronix 1502B TDR

Cable 3JA00
Notes FNSTAL(

Input Trace

Stored Trace oo
Difference Trace ...........

cennee 16.330 m

g%g‘j"{lil.I -25 Mfd‘i‘f
LI 96.9 me/div
NOQ. . .eees 0.99
—g - emess 1 3V
I2%.. uu.. bat
o~
NN
e\
d)
-4
..... e 16,350 m

T .vens o0 Midiv
2318, cua 91.5 me/ldiv

ciienee 16.350 m
TV eens «20 MIdiv
taleaa.. 68.6 mPLdiv
reesmans 0.99
eeunes 1 AVS
esxanse bat

cer--an 16.330 m
%L ee «29 mIdiv
2lv. . ae 83.9 mesdiv
..... s 0.99

v.c.ew 1 ave
....«n bat

Tektronix 15028 TDR
Date 9_’2(4%5_.(
Cable 2/ OB F (Kir

Notes IVST7ALL

(,olgc %Tm w/’

input Trace i’ﬁ"_’/&.\')

Stored Trace o.........
Difference Trace ._........

“ Tekh"06l7 15028 TDR

Date
Cable _2 //fo g '
Notes _LNSTAL L

Input Trace
Stored Trace oceeee. .
Difference Trace _...._ ...

-

Tekbkronix 1502B TDR
Date Q2/4u4/95
Cable 2/A59
Notes ﬂ\/S""ﬁLL,

Input Trace
Stored Trace —oeeee. ..
Difference Trace ..........

Tektromx 150 B TDR
Date (2?{1'
Cable T/)R # /0
Notes :DVS/AL :
Aro

Input Trace
Stored Trace oomeee ...
Difference Trace ..........



O7-Fub— /995 | DErx Tz 70 B {mz STl B/S/1Y 3/3

30 SHEETS

22-142 100 SHEETS
22-144 200 SHEETS

22-141

=)

senee 16.330 m
Veieas 0.5 mfdiv
crue 96.9 me/fdiv
0.99

-------

......

Tektronix 1502B TDR

Date _1AVSG 9SS

Cable 3iA 07 [ Geond
Notes TAISTALL

NOTE  _ApR2. Scule

——

/

Input Trace
Stored Trace oo ..
Difference Trace ...

NeTE ©
o Tor B
SCaALT s
ViR P Twe.

Ne Yec=rod

Ters \s

A~D Y.

wues ©

AR Secood Tnace toss

had ‘Tt;{— T & -H'Oft\.%w’hq‘»-—
T o.s"m/ dwo . T
‘ecat TRACL  R26ARDMG

IS FesasT o

SExro Oro

Pri~T= D

Poing™ .
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Seasonal Monitoring Program Guidelines: Version 2.1a/March 1995

LTPP Seasonal Monitoring Program Agency Code 32/ SH 75 A3 (2/3
Data Sheet SMP-107
Representative Dry Density LTPP Section ID 0 _{_ _L 4_(’]
PAIL /O
JlimTO [.25M
Depth of Representative Sample (from pavement surface): __ __[__ @
_ 45¢9m/ %
Dry Density Determination:
a.  Tare Weight of Empty Mold: 4272 (7. % 1w
b.  Weight of Mold and Compacted Soil: b 084 (1% . 40w
c. Weight of Corﬁpacted Sample (b - a): WET _1 ﬁ __/_ _é ( j _CZ 2 1b)
d. Unit Weight of Compacted Soil = [(b-a)/943.0] = 4 __/_ . z é g/em’®
(®-2*30]= WET | /7.7
e. Dry Density of Compacted Soil = [d/ (100-D] = DR i _a g/em’®
s

Moisture Content Determination:

1.56x62.4 = 968.7PCF

m. Tare Weight of Pan:

n. Weight of Bz and Moisture Sample: VW E7

0. Weight of Pa® and Dry Sample:

oR Weight of Moisture (n - 0):

q.  Weight of Dry Sample (0 - m): 9

I. Moisture Content by Weight = [(p/ (p + @ * 100] = | _2_7 _/_ . f %
Comments:
Prepared by: Rorm Unrbac Employer: Braun Intertec Corporation

Date (dd/mmm/yy): O 7 / _/_C_) 5;/

Data Sheet SMP-I07: Representative Dry Density
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Appendix D-1: Initial SMP Monitoring Data Collection

Appendix D-1 contains the following data sheets with information collected the day after
instrumentation installation:

Yy vvyvyvy

Data Sheet SMP-D10:
Data Sheet SMP-D03:
Data Sheet SMP-D04:
Data Sheet SMP-D05:
Data Sheet SMP-DO08:

SMP Field Activity Report;

Contact Resistance Measurements;

Four-Point Resistivity Measurements;

Ground Water Table Measurements; and

Surface Elevation Measurements - AC Pavements.
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LTPP Seasonal Monitoring Program Agency Code 3
Data Sheet SMP-DI0. - geney 21

SMP Field Activity Report LTPP Section ID [l Y]
| SMPFicldActivityRepot | LTPPSectionlD [ =l 14 ]

Onsite Datalogger and Instrumentation

File Name - *.ONS 3149581 | Comments:
Battery Replace Yes -®9 Voltages =5
Repairs/Calib, Einisl Inshlladben
Other: : —
Mobile Datalogger
File Name - *.MOB 3lsa95 §# | Comments: Tw; sets (*«L+ s ) ore-
TDR/Resistance Voltages Sets (23 ) | ~/ correcded Ceble l%gﬁ-f e
Other: hem . sdd - coble lawatts
_Nanual'Data Collection
Piezometer - No Comments: __E_;..‘ f."'__f-s- _‘2.'-
Resistance 2 pt. Sets (© 1) S
Resistivity 4 pt. Sets (= 1) —_—
Elevations Sets L‘_D_l) Z,L-Lr-. ;L.l; on A/u.é < <5
Distress Survey Yes (N6 ) — —
Long. Dipstick Profile Yes #490) — —
Photos or Video (?%sb—bgo
Offer: o = -
FWD and Associated Data
FWD Testing Sets ( ©3) | Operator: Bruxa. PQ,(LéV
JCP - Snap Rings Sets (_Lf/ﬁ_-) 2 -
JCP - Faulting Sets (M) —
Other:

IF REQUIRED, ATTACH SKETCHES TO THIS DATA SHEET

Comments:

Prepared by: Emp‘loyer: Braun Intertec Corporation -
Date (dd/mmm/yy): 96 / _fu6 / 945 Daylight Savings Time @or N): K \( :

Data Sheet SMP-D10: SMP Field Activity Report
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Z= ot .
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INSTRUMENTATION AREA TO THIS DATA SHEET.
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Data Sheet SMP-D03

L LTPP Seasonal Monitoring Program
Contact Resistance Measurements

b'fart Time (military): [__ 229

! ! 2 et 2564 micko LoD

2 2 3 lol. 3 (e T

3 3 3 P 1. 7

s 3 3 1220 3.6

S 5 6 | 0.6 o, &

s s ? 706 be2

7 7 3 Lyg—E b [ 2 { Switz 1 £ep?

8 3 9 25/ <./

9 9 10 45.3 5./

10 10 1 —r0 L= sttt od T

1 1 12 32 .6 5,/

12 12 13 32.9 )

13 13 14 32 . 5 572

13 14 K = {r— Sepe et 847

15 15 16 S 32:.D 5,3

16 16 17 26:6 5.5

17 17 12 35, 2. 5,2

18 18 19 27.9 5.5

19 19 20 38.0 5.4

0 0 2 269 5.2

21 21 22 7.7 5.6

7 Z_| = > 7 s L

z B 24 ST — Tz Se kb BAd7

24 24 25 " hE . 3 .

s 5 26 b2.3 64

2% 26 27 7%.3 5.0

PX] PY] 2% G9.0 e
[ = 28 29 670 7.6
S 29 30 5/.2 .0 . i
| 30 30 3l L05.7 5, l
L 31 32 57,7 Ge7 P
| 32 2 33 72 6 LT
S 3 34 YA = b7
|34 34 35 L7/ 5.9 :
|35 35 36 g%. % 5/
|3 36 [ 37 [ O 2~ [ [ g% 7 Tri= ]
|3 | & 38 g./ 77-4 R2 =
L 3% 1.7 le & R3 =
I~ 3 | % 0 27279 7z Ré = L

e

ote: '.R"’ V11, in ohms; measured resistances should be :ompu.ad‘wilh known values. e e L 7— A
™ s, K Jocs by Eo B gk A = gl gy LT
?'i‘elnared by: &W%——W Employer: Braun Intertec Corporation

Date (dd/mmmlyy): o / gub | 35

Data Sheet SMP-D03: Contact Resistance Measurements
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LTPP Seasonal Monitoring Pr!:; - Ageﬁ'@@lje _ [2/1]
Data Sheet SMP-D04 o
~ Four-Point Resistivity Measurefhdats JAN  § LTPP Skctibn ID o LY
Start Time (military): | & O LT
S\nlthSetlmgs
i i V2| .12 7] Range e HEE
e 2E el T Setting Reading (Volts) -
i 1 | 2 | 3 1 & |midl /3.9
2 2 | 3 | 4«5 8./ Qs
3 3 4« | s | s /9.:/ =
4 s | s |6 7 4.c )
5 5 6 | 7| 8 c.5 [ 7
6 6 7 K A= 2.0
7 7] 8 [ 9]0 ¥ 0.z =
8 8 9 | 10| 1 /. 7 l. 7 i
9 9 10 [ 1n | 12 /-8 [.7
10 10 1 12 | 13 ¥ .2 I
1 1 12 | 13| 14 ]« l. 7
12 12 | 13 | 4] s / . g l.7
13 3| 14 | 15| 16 1.9 ./
14 4 |15 e |17 DO 2
15 15 | 16 | 17 ] 18 /. 8 [
16 6 | 17 | 18] 19 Z .0 [ ¥
17 17 | 18 | 19 | 20 |- 9 1«7
18 18 | 19 | 20| 21 2.0 [- 8.
19 T ECIERE: z.0 [T
20 20 [ 21 | 2 3 [.° /.7 R
21 21 22 | 3 | 24 oz 1.9 =7 IJ
2 2| 3 |24 s o2 -7 L 1.9
23 3 24 | 25 | 26 ﬁ_ CrZ O0-9 N
RPN | T 1.7
25 25 26 | 27 | 28 Q2 7.6 L5 |« 7
26 2 | 27 | 28 | 29 0> 3.} L ). 8
27 27 | 28 | 29 | 30 o2 z.5 Le= .7
28 28 | 29 | 30 | 31 G 2.7 Lz 2.7
29 29 | 30 | 31 | 32 o [ B 2.5
30 30 | 31 | 32 | 33 - 1.7 C.O
31 31 | 32 | 33| 34 2.7 2+
32 32 | 33 [ 34 | 35 2.6 e
l 33 33 ] 34 | 35| 36 2.& 2.5
T 36 36 | 36 ﬁ“o,?ﬁ Rl =
L 37 | 37 | 38 32 g/ TFO0 |rm-
EC 38 | 38 | 39 | 39 -9 [ Y |[R=
™ 39 39 | 39 | 0 | 0 Z 337 Je 2 R4 =
% R = VI in ohms; measured resistances should be compared with known values. S
comments: ¥ low reeding He 2ot ad Hob: o goblae o th  Suhl bee .
Prepared by: M—- Employer: Braun Intertec Corporation

Date (dd/mmm/yy): © 8/ At 6 | T 5

Data Sheet SMP-D04: Four-Point Resistivity Measurements
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LTPP Seasonal Mon@;@/yﬁ;éy Code (321
Tement

Data Sheet SMP-D03 |
Ground Water Table M LTPP Section ID [(©/1Y]

-
Piezometer Depth (ngi & &5

Measureme
+ Number::

1
2

P;pe 75 JVg

—— o — et

! Distance from top of piezometer pipe to top of ground water table; to an accuracy of
+10 mm (0.4 in

2 If piezometer pipe is dry or frozen; enter "time" when observation was made, leave
"depth to water" field blank, and enter "pipe is dry" or "pipe is frozen" under
comments column.

— Shouder 1
A
] i
- Piezomater\ (1)@.)
Plezometer Depth
@)
- /\_z\/\j\_&/\f
- Water Table
(i )
E ___§ v ’

Comments: Zly e & I ﬂél/oée- ) Ak : % “ ,,_.,L ,[ //
[ ﬂc/—z flu,-m/g inshllbam — wqhl =X oo/t F o
r;lwa-g& >’/ 47L/)f _ e

Prepa:ed/by- M Employer: Braun Intertec Corporation

Date (dd/mmm/yy): O8/ Aué /15

Data Sheet SMP-D0S: Ground Water Table Measurements
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LTPP Seasonal Monitoring fogram™ =~ “A“gé?xci:y Code (2]
' Data Sheet SMP°Efd3 AN | G S I .
ACAN | S 55D 1 TPP Section ID Lol 1Y ]

Type of Instrument:

Elevation Measuremeé

O

P ——

Start Time (military): [ O [ 9

T
LY : n.,l'] wiTe o

il

Tk

ek el ok il pmick
T S 9‘—J

Piez.

[[o0%0 1.

Dot B
Other

. -Station -

| ©.L€ém

. Q_;_Q_ m .

Offset (ML): -

. BZm |

— it

o |I6 llc

o by (e

lo llo {I—= JIp

G
e

H
N

— e m— —

0" (M [10 Jim flo |0
~J
~f
\n
~.J

o (o |l
-
\I]

1l
‘(}—I—l'l

T
A
Wilto 1= I

— — — —

— — —

— v — ——

Comments:

ony  Block Dusyrsss’

S5 T

)Prepared by: &rﬁ—&,ﬂ—m Employer: Braun Intertec Corporation

Date (dd/mmm/yy): O 8/ fu& | T5



Appendix D-2: Routine SMP Monitoring Data Collection Summary

Appendix D-2 contains the following information;

> Standard LTPP SMP data tracking log;
> Field testing information sheet; and
> Screen prints and photographs documenting equipment problems.
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310114 - 31SA Updated 31-Oct-95

LOCATION - US-81 SB Lanes, 8 Miles South of Hebron, NE
CONTACTS - Al Horak (402)-362-5930 (second contact is Bill Parrish (308)-385-6265)
TEMP HOLES - Sta 0-03, Depths about 1.0", 3.9", and 6.8" (AC = 8.25").

DI MME ;

Sta 1 - Tests at -10, and at 25 foot intervals from Sta 0+ 00 to Sta 2+00.

-10  LP ADJACENT TO INSTRUMENTATION HOLE

Sta F3 - Tests at -20, -5, and at 25 foot intervals from Sta 0+00 to Sta 2+00.

PIEZOMETER - Sta 0+99.5, 1.0 feet from edge of paved shoulder, Depth = 4.285 M.
ELEVATIONS - No DOT BM.

Offsets: PE OWP ML WP ILE
™ -0.16 0.16 076 183 290 351 3381
(ft) 05 05 25 60 95 11.5 125
(nail) dimp dimp dimp dimp dimp (nail)

Note: Offsets are based on 12’ 3" lane using the edge of the stripe.

Note: PK nails are 13 feet apart and elevations between nails are at 1.0’(LE), 3.0’(WP),
6.5’(ML), 10.0’(WP), and 12.0°(LE). Latest guidelines require nails be 0.5 feet
outside the section.

Sta:  Transverse profiles at -20, -10, -5 and every 25 feet from Sta O+00 to Sta 2+00.
COMMENTS - use 31SAMOB vs. MOBILE program - cable lengths 18.90 and 20.85

- Wayfare Motel (402-768-7226) - in Hebron just south of DOT yard
Rosewood Villa (402-768-6524) - in Hebron 0.5 blocks south of DOT
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Record Type 5 & 6 - Hourly Air & First S MRC Sensor Temperatures
State: Nebraska Site: A

38°C

254 (11/85)95) (17,89,95) 268

3 mm

.........................

3 mm L2
Legend Start Day Time Selected d Day Time Selected Value
AirT 8 254 168 8 261 668
MRC1 1 254 168 1 261 668
MRC2 2 254 1689 2 261 @88
MRC3 3 254 168 3 261 988
#RCH 4 254 1068 4 261 @668
RS 5 254 166 5 261 988
fia 6 254 1080 6 261 088
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Record Type S & 6 - Hourly Air & First 5 MRC Sensor Temperatures
State: Nebraska Site: A
'C - T . T Y - v T -

98°C

3 mn

amm ............................................................ - etsseectreresecennee sesessevessnoasonace
Legend Start Day Time Selected End Day Time Selected Value
AirT 8 282 168 8 289 0668
MRC1 1 282 168 1 289 668
MRCZ 2 282 180 2 289 868
MRC3 3 282 180 3 289 6668
#RTH 4 282 168 4 289 008
48es 5 282 168 5 289 0668
CINERE 6 282 1@8 6 289 @@8
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Record Type S & 6 - Hourly Air & First 5 MRC Sensor Tcmpcratures
State Ncbraska Site: ﬁ

289 (16,18,95) Day Number (22/18/95) 235
) mn [ : :

) mm L L
Legend Start Day Time Selected End Day Time Selected Value
AirT 8 289 180 8 296 0688
MRC1 1 289 188 1 296 0668
MRCZ2 2 289 168 Z 29 1888
MRC3 3 289 168 3 29 0868
%8“4 4 289 160 4 296 808
%% 5 289 186 5 296 0668
6 289 168 6 29 868
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3 mm

Record Type S & 6 - Houriy fiir & First S MRC Sensor Temperatures
State: Nebraska Site: f

e aesssaessecesnatecedesnnncosassrocscntoadereotatetancaresansfeetitottostasrerarteteesttioeriestaattocieritesrestirescetosdiirrosssosoncatronasd
s sescessansscencesdessocasasanesesssessdacccencstssasvoransedrerersssseorecccanssalseacansessasrocersnssissesnencastcacotucontiirtrocsotsassassssssd

Lsesecssesavesransasfessasssassressaseacedrrnsarersdssinrsnntefavarasonrsecestoneeamrancstaestesecscorerhiesstenetsssonssacurrocerrosncssassoansas)

Day Number

! mm o o » wee .o
Legend Start Day Time Selected End Day Time Selected Value
AirT 8 1 108 8 8 088
MRC1 1 1 168 1 8 660
MRC2 2 1 168 2 8 068
MRC3 3 1 168 3 8 688
*HMRTH 4 i 168 4 8 @88
43“‘ 5 1 166 5 8 @88
------ 6 1 168 6 8 @668
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Record Type 5 & 6 - Hourly Air & First 5 MRC Sensor Temperatures
State: Nebraska Site: A

opann

15 (15,81/96) Dag Hunber (21/81/96) 21

Legend Start Day Time Selected End Day Time Selected Value
AirT 8 15 188 8 22 668
MRC1 1 15 1@8 1 22 06088
MRC2 2 15 1e8 2 22 oed
MRC3 3 15 1e8 3 22 088
18T 4 15 104 4 22 088
ﬂR”S S 15 168 5 22 088
~~~~~~ 6 15 188 6 22 088
‘P'%?n«. Pgilp.Pgbn=Prisr-dext desk: £8.F9=E4ii: Cirlsfi8=Rennvz; F2=PriniScraen
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TOTAL FILE:
31SA95BH.MOB
TOTAL SET: 3:
CURRENT SET: 1
TIME: 1648 :
DATE: 88,88/95 :

“penlypve to seleci () PgursPyb=Prior-Hexi sei: CiplsPgu-Pyb=Priar-daxi file
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TOTAL FILE:
31SA9SBH.HOB
TOTAL SET: 3:
CURRENT SET: 2 :
TIME: 1111
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TOTAL FILE: 6
31SA95CI.MOB
TOTAL SET: 2
CURRENT SET: 1
TIME: 853 :
DATE: 28,89/95 :

Lo SielsPgil-PyD=Priar-Hexi file
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TOTAL FILE: 6
31SA95DJ.MOB
TOTAL SET: 2
CURRENT SET: 1
TIME: 738
DATE: 17.18/95
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TOTAL FILE:
31SA9SEK.MOB
T0TAL SET: 2:
CURRENT SET: 1
TIME: 988 :
DATE: 15,1195
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TOTAL FILE:
31SA9SFL.MOB
TOTAL SET: 2:
CURRENT SET: 1
TIME: 748 :
DATE: 12,/12/95 :

Lo sl
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;.0 TOTAL FILE: 6
i 31SA9SFL.MOB
i TOTAL SET: 2
.i.ll CURRENT SET: 2:
il TIME: 1152 :
=i DATE: 12/12/95 :
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TOTAL FILE: 6
315A9%6AA.MO1
TOTAL SET: 2:
CURRENT SET: 1:
TIME: 814 :

DATE: 23,8196 |
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