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LTPP Seasonal Monitoring Program
Site Installation Report for GPS Section 271018 (27A)
Little Falls, Minnesota

I. Introduction

This report contains information specific to instrument installation and monitoring data collection for
the Long Term Pavement Performance (LTPP) General Pavement Study (GPS) section 271018, 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 24, 1993, and had
regular data collection through July 31, 1995. 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

GPS section 271018 is located in central Minnesota on the eastbound driving lane of U.S. Highway
10 about five miles northwest of Little Falls at milepost 140.1.

B. General Test Section Information

This four-lane divided highway had the original 115-mm thick asphaltic concrete surface placed in
1979. The rest of the pavement structure consists of a 150-mm thick granular base on a coarse-grain
subgrade. 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;

SHRP Inventory Data Sheet - traffic, design factors, and layer information;
SHRP Section Field Verification Form;

IMS LOS5A and LOSB tables - layer thickness and material type; and

LTPP Form S04 - base and subgrade moisture data.
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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 8 of the SMP
experiment, which is defined by the following parameters:



Thin asphaltic concrete pavement (less than 127-mm thick):
Coarse-grain subgrade;

Freezing environment; and

Wet environment.
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This was the first SMP installation in the LTPP North Central Region, and highlights of the
installation are summarized in Section IV of this report. 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 other SMP installation forms.

Data for this 1993 installation were transferred to forms from the LTPP Seasonal Monitoring

Program: Instrumentation and Data Collection Guidelines, April 1994. The 1994 forms were used to

keep all installation reports uniform and to facilitate data entry into the IMS database. Data transfer
included conversion from English to metric units with some rounding error. On some forms, data are
not available regarding procedure modifications adopted in 1994. On these forms the cells are usually
blank, and a comment is included on the form to explain the missing data.



II. Instrumentation Installation
A. Pre-Installation Activities

The Minnesota Department of Transportation (MnDOT) routinely monitors seasonal changes on
pavement structures, especially regarding frost/thaw conditions for posting spring load restrictions. In
this respect, MnDOT was very willing to participate in the SMP, and GPS sections 27 1018, 271028,
274040, and 276251 were included in the core SMP study.

Mr. Fred Maurer of MnDOT was initially contacted regarding potential sections for the core
experiment in Minnesota. Mr. Maurer worked with district offices to evaluate potential sections with
the requirement to defer rehabilitation at least five years. This is the minimum period required to get
three years of monitoring data that is collected every other year. '

Minnesota GPS sections 271016, 271018, and 271019 are all in SMP Cell 8. All three sections had
old pavement surfaces, and sections 271016 and 271019 were rejected because they were not expected
to last five years without rehabilitation. With respect to GPS section 271018, MnDOT agreed to
defer rehabilitation at least long enough to get the minimum number of monitoring cycles. Mr. Ken
Wasnie, MnDOT District 3A Materials Engineer, did indicate that transverse crack repairs would be
done as identified in the memo dated April 1, 1993 in Appendix B-1, but this was considered routine
maintenance, not rehabilitation. Also, FHWA LTPP Division staff decided to use the section because
no other sections had been identified within the LTPP program as candidates for SMP Cell 8.

On July 15, 1993, Regional Coordination Office (RCO) staff met with MnDOT staff at the Materials
and Research facility in Maplewood, Minnesota. This meeting was held to coordinate support from
MnDOT’s Geotechnical and Foundations Division regarding a drill rig and various materials that the
Materials and Research facility would supply for the four installations in Minnesota. At this meeting,
tentative installation dates were discussed for all four installations to enable MnDOT staff to verify
availability of equipment and materials. Also, the RCO was looking at a very tight schedule to
complete seven SMP installations in the region before winter weather conditions would prevent any
additional installations. At this meeting, an August 12, 1993 date was set for a group pre-installation
meeting for all MnDOT and RCO staff involved with the four installations. The agenda and notes
from the meeting in Maplewood are included in Appendix B-1.

On August 12, 1993, the group pre-installation meeting was held in Baxter, Minnesota. The meeting
agenda, list of participants, and notes from the meeting are included in Appendix B-1.

On the way to the group pre-installation meeting in Baxter, RCO staff stopped at GPS section 271018
to identify any installation concerns with the site and to select which end of the section to monitor.
After the group meeting, RCO staff visited the other three SMP sites in Minnesota. Field notes from
the site visit for section 271018 are included in Appendix B-1.

Two significant items identified during the site visit included concerns with the need for transverse
crack repair/sealing and the 3.35-m lane width, which inventory data listed as 3.51-m lane width.
The location of instrumentation and reference points on the pavement would have to be adjusted for
the narrow lane, and MnDOT had already indicated "crack leveling" had been scheduled for the
pavement.



At the RCO, extensive pre-installation activities were necessary because this was the first SMP
installation in the region. Not only did regular instrumentation checks/calibrations have to be
performed, but the entire inventory of monitoring equipment, tools, and installation supplies had to be
obtained. RCO staff used field notes from the SMP pilot training, held the end of June 1993 by the
LTPP Western RCO, to identify equipment needs and incorporate improvements to the installation
process. Also, LTPP staff from FHWA and the Western and North Atlantic RCO arrived one day
before the scheduled installation to help with final equipment preparations and instrumentation checks.

Results from instrumentation checks/calibration are included in Appendix B-2. The checks were
performed according to 1993 guidelines, but the results are reported using 1994 forms, as discussed
earlier. The forms include the following:

Data Sheet SMP-C01: 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, Multi-meter, and Switch Box Checks; and
Data Sheet SMP-C05: Tipping-Bucket Rain Gauge Calibration.
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With respect to instrument checks on the resistivity probe, Data Sheet SMP-C03 requires "distance
from top of probe” for each electrode. However, procedures in 1993 recorded "spacing between
electrodes" on two separate lines about 180 degrees apart on the probe. As a consequence,
cumulative errors from adding the 35 "spacings” had to be accounted for to transfer the data to the
1994 form. Adjustments were performed as described below to estimate "distance from top of probe”

within +5 mm:

1. Obtained average values for probes checked in 1994 and 1995 for the following:
- Electrode No. 1 assigned 29 mm (£+2 mm) if not measured,
- Electrode No. 17 in the range 840 mm + 3 mm as a check; and
- Electrode No. 36 assigned at 1,805 mm from the top of the probe.
- Average electrode spacing is (1805 - 29)/35, which is 50.74 mm.

2. Added the 35 "spacings” measured for the first line, divided the value by 35 to get the
average, subtracted 50.74 mm to get adjustment value, and subtracted adjustment
value from each "spacing.”

3. Repeated Step 2 for the second line.
4. Added two adjusted "spacings" and divided by two to get "adjusted average spacing.”

S. Recorded Electrode No. 1 at 29 mm and cumulated "adjusted average spacings” to get
"distance from top of probe" for the remaining 35 electrodes.

6. Checked "distance from top of probe" for Electrode No. 17 in the range 840 mm + 3
mm and Electrode No. 36 in the range 1,805 mm + 2 mm.

For the air temperature probe, no readout device was available while the thermistor probe was
checked. Therefore, the only check possible was to compare thermistor and air temperature probe



readings obtained overnight with both probes connected to the datalogger. The air temperature probe
was within + 1.0 °C of the average reading on the thermistor probe.

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 scrapped off the electrodes for
better contact with the soil.

Pre-installation activities also required selection of the instrumentation location. From field
observations during the August 12, 1993 site visit and FWDCHECK program analysis for the section,
Station 3+00 to Station 5+30 was selected for monitoring, and instrumentation would be placed at
Station 5+20, based on the following items:

> More uniform conditions regarding trees along the road;

> More uniform subgrade strength indicated by FWDCHECK program analysis;

> Less pavement distress in the instrumentation area just outside the section limit; and
> PCC footing for a large sign at Station 5+50 to use as a second benchmark.

B. Installation Activities

Instrumentation installation was completed on August 24, 1993, which was a hot, muggy day. 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-I03: 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-I06: TDR Moisture Content; and

Data Sheet SMP-I07: Representative Dry Density.
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Piezometer installation was complicated by water encountered at a depth of 2.13 m, and the saturated
sand subgrade caved in when the auger was removed from the hole. Initially, a 200-mm diameter
auger was used, then a 300-mm diameter auger. However, the hole could only be kept open to a
depth of about 3.2 m with water-bearing sands at a depth of 4.0 m. A 4.45-m depth was needed to
place the piezometer assembly, but no additional drilling was attempted to prevent further
undermining of the pavement, and the piezometer assembly was pushed in the last 1.2 m using the
drill rig. Attempts were made to compact the collapsing material and bentonite seal, but the materials

were saturated and very soft.

A 0.6-m long access tube was set in concrete just below the existing 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 and the space between the two is filled with sand. Additional field
notes on piezometer installation are included in Appendix C-1.

Both MnDOT and RCO staff were concerned with the piezometer stability as a reference benchmark
for elevation data, and MnDOT staff offered to investigate installation of a level-one benchmark. In
October 1993, MnDOT did install a benchmark at Station 5+25 and offset -7.93 m from the driving

lane.

The FHWA representative at the installation recommended installing a vibrating-wire transducer in the
piezometer given the shallow water table and expected fluctuations at the site because of the close
proximity of the Mississippi River. However, to date, no such instrumentation has been provided for
installation.

The first FWD tests were done from Station 5+00 to Station 5+30 to allow pavement sawing for the
instrumentation hole and conduit trench on the shoulder. Both the FWD locations and instrumentation
hole offsets were referenced using the lane edge stripe even though the lane was striped 3.51-m wide.

The pavement surface above the instrumentation location was lifted out using anchors tapped into the
pavement, and it was set aside for later replacement. The drill rig was moved into position over the
hole and material was put into buckets as it was removed from the hole in 0.15-m lifts.

However, like the piezometer hole, water was encountered about 1.5 m below the pavement surface
and the subgrade material caved in starting about 1.27 m below the pavement surface. A wet/dry
vacuum cleaner was used to remove as much seepage as possible while staff scrambled to place the
resistivity, thermistor, and TDR probes below the level where water was entering the hole.

TDR placement and resulting data for probes 8, 9, and 10 are questionable as these probes were
placed in a slurry of sand and water. The depth recorded for these probes is strictly an estimate with
probes pushed into the slurry at approximate target depths. No compaction was attempted on the
material around these probes.

Installation of the remaining TDR probes and the pavement thermistor probe went as planned.

For installation reports from the LTPP North Central RCO, "Data Sheet SMP-1I05(A): Lab
Gravimetric Moisture Contents," is used to report DOT lab 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 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
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-I06: TDR Moisture Content” in Appendix C-1.



Equations on pages 1I-2 and II-5 of the LTPP Seasonal Monitoring Program:
Instrumentation Instailation and Data 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-105(B): Gravimetric
Moisture Comparison,” located in Appendix C-1.

For TDR probes 1 through 7, moisture estimates from TDR data were about 50
percent higher than field and lab measurements.

Water seeping into the hole was expected to influence TDR probes 8 and 9 because
the material removed from the hole was not replaced at the same moisture content as
the field and lab samples taken. However, the data is not much different than the
results seen for TDR probes 1 through 7.

For TDR probe 10, moisture data should be comparable for the water-bearing
subgrade material removed at the depth for this probe. However, results of the three
moisture estimates are almost the same versus the 50 percent difference seen for the

other probes.

Answers to the following questions could help explain the ditferences seen, but they
are beyond the scope of this report:

1. Are the equations used appropriate for coarse-grain subgrade and granular
base materials?

2. How much influence does compaction have on the results?

3 How do over-saturated conditions (slurry of sand and water) influence TDR

probe data?

"Data Sheet SMP-I07: Representative Dry Density," was not used in 1993, but it is included in
Appendix C-1 to keep the report complete and uniform with other installation reports.

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
11-23 and Figure II-12 of the LTPP Seasonal 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 8.2 m and the

weather pole is offset about 8.5 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.

On August 25, 1993, final wiring of the datalogger in the cabinet was completed and MnDOT
installed a frost-tube midlane at Station 5+52 to compare frost information with the SMP resistivity

probe.

Quick-set epoxy was used to bond the pavement thermistor probe and original pavement surface
material back in place. The epoxy worked very well on this thin pavement section. However, the
epoxy was supplied as a sample, and it was too expensive to use on any additional installations. The
trench for the conduit was patched with hot-mix asphalt.

Additional observations about the pavement repair at the instrumentation hole up to the completion of
this installation report include the following:
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Minor cracks developed at the instrumentation area prior to blade patching done on
the driving lane between August 8, 1994 and September 12, 1994. Some spalling of
patch material at transverse cracks in the section has occurred, but only minor hair-
line cracks were observed in the instrumentation area.

Prior to mill and overlay rehabilitation in 1995, the instrumentation area was marked
for reduced milling depth to prevent damage to the pavement thermistor probe. After
milling done June 21, 1995, the site was visited to confirm operation of the pavement

thermistor probe.

The section was overlaid between June 21, 1995 and July 31, 1995, and the site was
re-established for both GPS and SMP purposes on July 31, 1995. SMP monitoring
was done during the visit to document post-rehabilitation conditions. No additional
visits have been made to the site.



III. SMP Data Collection

A. Initial SMP Data Collection

On August 25, 1993, reference locations were established, and the first set of SMP data was
collected. The reference locations for FWD testing and elevation data were established using the
outside edge of the newest edge stripe. The newest stripe was shifted about 0.15 m inside the old
stripe reducing the lane width to 3.51 m.

The only reference location modified from the guidelines was the offset for the inside lane edge
(ILE), which was placed at 3.35 m rather than 3.51 m used for the typical 3.66-m lane. PK nails
were placed at transverse offsets of 0.16 m and 3.35 m.

Three cycles of FWD data were collected, as well as, the following manual SMP data which are
included in Appendix D-1:

One set of contact resistance data;

One set of four-point resistivity data;

One ground water table measurement; and

One set of elevation data, which included shots on a sign foundation as a second

benchmark.
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Computer data files obtained from automated data coilection using the dataloggers included the
following:

> Five sets of TDR traces, which included three sets from the previous day; and
> Temperature and precipitation data collected from the datalogger to verify operation
overnight.

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 was done on the site from August 25, 1993 through July 31, 1995, and
MnDOT has continued to collect temperature and frost data from the site. LTPP’s standard data
tracking log, which summarizes the data collected on the site, is included in Appendix D-2.

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

> On November 19, 1993, a relay was added to the datalogger at the site, which
included a change in the data format for subsequent files.



> Between August 8, 1994 and September 12, 1994, a blade patch was placed on the
section without prior notification. The blade patch influences elevation data,
temperature gradient data, distress tracking data, and longitudinal profile data. In
addition, loss of patch material at transverse cracks since August 8, 1993 affects the
consistency of the elevation data.

> The section was milled June 21, 1995 and overlaid between June 21, 1995 and July
31, 1995. Correspondence relating to the rehabilitation is included in Appendix D-3
along with the required pre-rehabilitation manual distress survey for the section. A
plot of elevation data for Station 3+00 included in Appendix D-3 shows the pavement
thickness increased about 55 to 60 mm. The new pavement surface and increased
pavement thickness influence SMP monitoring data including but not limited to the
following: FWD data, elevation data, distress data, thermal gradient data,
longitudinal profile data, and rutting data.

Most of the instrumentation and equipment problems at the site relate to the TDR probes as follows:

> TDR probe 8 data collected from March 8, 1994 up to April 25, 1994, and from
March 7, 1995 up to the date of this report are bad. Print screens of this data in
Appendix D-2 may indicate the cable or the BNC bulk head has pulled off the printed
circuit board (PCB) for the probe, because the characteristic signal through the PCB is
not visible.

> TDR probe 6 data collected starting December 5, 1994 up to the date of this report
are bad. The failure is possibly related to frost penetration. The failure mode on this
probe differs from that for TDR probe 8 in that the trace still shows the characteristic
signal in the PCB, which may indicate a loss of continuity between the PCB and the
metal rods for the probe. Print screens of the failed TDR probe 6 data are included
in Appendix D-2.

> TDR probe 5 data has dips in the signal before the trace enter the PCB on the probe.
This may indicate moisture is entering a damaged BNC connector to the PCB. Print
screens of the dip in TDR probe 5 data are included in Appendix D-2.

Other problems experienced at the site include failures with switch boxes used to collect manual
resistance and 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.



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 first SMP installation in the LTPP North Central Region, and lack of
experience may have influenced certain aspects of the installation.

Data for this 1993 installation were transferred to forms from the LTPP Seasonal

Monitoring Program: Instrumentation and Data Collection_Guidelines, April 1994.

The shallow water table affected installation of instrumentation, and must be taken
into account during data analysis.

B. Recommendations for Improving Installations

The following procedure and equipment changes from protocol were used during this installation:
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Incorporated a plastic tie wrap on TDR probes to support the BNC bulkhead
connection on the PCB.

Initiated a standard plug configuration to use on the MOBILE unit, which combined
connections from the SDM1502 communications interface and the PS1502B power
control module from cable reader into one DB9 plug.

Notched datalogger cabinet front panel to make conduit installation easier and provide
more efficient use of the short cables on the TDR probes to maximize the distance of
the cabinet from the roadway.

Removed the cover on the resistivity probe plug to pull the cable through the conduit
instead of pulling the probe through the conduit. This reduces risk of damage to the

electrodes on the probe.

Established a procedure to run air temperature and tipping-bucket rain gauge signal
leads above ground to make instailations easier and eliminate the need to extend air
temperature probe leads. This modification also makes replacement or removal of the

equipment easier.

Included a union coupler above ground in the weather pole to make installation easier
and prevent twisting of signal wires during installation.

Used PVC tubing split in half to protect thermistor, resistivity, and TDR probes from
accidental damage during compaction of material around the probes. Two lengths

11



were used to limit the height of tubing above ground exposed to the wind or currents
created by passing vehicles.

Built a metal compactor with three sections versus the solid wood pile listed in the
guidelines. The metal compactor handle ranged from about 30-mm diameter to 65-
mm diameter, and it allowed better visibility in the hole for compacting around the
instrumentation. Sections of the handle were removed as the hole was filled to make
the compactor safer to handle around other people involved with the installation.

Built a special base for the compactor to use in the instrumentation hole. The base
used a 150-mm diameter floor flange with a slightly larger diameter wooden base
bolted to the floor flange. The wooden base was used to allow the compactor to slide
on the thermistor probe and PVC tubing without damaging them. The floor flange
and wooden base also had about a 50-mm radius section removed from one edge to
allow the base to work around the probes placed against the side of the hole. This
was done to obtain better compaction of material next to the probes.

Built a special base for the compactor to use in the conduit trench and for final
compaction below the pavement repair. The base was about 60 mm by 100 mm to fit
inside the trench, and the rectangular shape allowed compaction of base material
below the square block removed from the pavement surface.

Assembled the piezometer grease slides with a special 0.3-m long sleeve over the top
of the piezometer and threaded a cap with a lifting ring onto the very top of the
piezometer. The sliding portion of the probe was fixed in position by wiring it to the
lifting ring. This was much safer than attempting to hold the sliding portion in
position during piezometer installation. It also eliminated the potential for material to
fall into the piezometer, because the assembly could be left wired together until after
the access tube was concreted in place.

Marked TDR probe depths on the metal compactor handle using a permanent marker
to allow continuous checks on additional material required in the hole for the next
TDR probe placement. The marks on the handle were easily removed with a wire
brush to prevent confusion on additional installations.

Incorporated a 76-mm diameter swivel foot on the rod for collecting elevation data to
reduce the effects of pavement surface macro texture on repeatability of the rod
readings.

Modified data forms to accommodate data collection for elevations using the Wild
NA2000 level and moisture data from field tests.

Updated equipment list to include a wet/dry vacuum and 120 VAC power source on
sites with shallow water table.

Tie wrapped the TDR probe cables in two groups about 0.3 m from the BNC

connector. The cables were placed in numeric order, with probes | through 7
grouped together, and probes 8 through 10 grouped together to match the two

12



SDMX50 multiplexer board connections. This was done to help insure proper
connection of cables each time the probes were monitored.

13



Appendix A-1: Test Section Background Information

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

SMP location map;

Detailed section location map;

SHRP Inventory Data Sheet - traffic, design factors, and layer information;
SHRP Section Field Verification Form;

IMS LOSA and LOSB tables - layer thickness and material type; and

LTPP Form S04 - base and subgrade moisture data.

vV vVvVvYyvVvYTVvYyvveyw
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STRATEGIC HIGHWAY RESEARCH PROGRAM
GENERAL PAVEMENT STUDIES
Long-Term Pavement Performance Monitoring
Project Information Sheet

March, 1988
REGION: North Central PAVEMENT TYPE: AC on Granular Base
STATE: Minnesota
SHRP Assigned ID: 271018 District: 3 Year Open: 1979
State Assigned ID: 1005 Highway: U.S.- 10 Year Traffic: 1984
Design Cell ID: 1- 29 Length: .9 miles AADT: 4136
Status: Primary Lanes: 2 Trucks: 9.4 %

DESIGN FACTORS: Moisture - Wet
Temperature - Freeze

Subgrade - 59 = Silty Sand Coarse

Traffic - 50 KESAL/Yr Low ( 85)

AC Thickness - 5.0 in. Med (3.0, 8.0)
Base Thickness - 6.0 in. Low (10.0)

AC Stiffness - 374 kpsi Low (650)

MISCELLANEOUS: Base Type - Granular
AC Voids - 10.8
Structural No. - 2.0

LAYER CONFIGURATION

LAYER LAYER LAYER LAYER
NO. DESCRIPTION THICKNESS MATERIAL TYPE
4 3 = Orig Surface 1.5 1 = Asphalt Concrete
3 4 = HMAC Below Surf 3.5 28 = Hot Mix Asphalt Concrete
2 5 = Base Layer 6.0 23 = Crushed Stone or Gravel or Slag
1 7 = Subgrade 59 = Silty Sand

PAVEMENT LAYER INFORMATION

ASPHALT CONCRETE LAYERS

LAY -- GRADE --- AC AC ACVIS ACVIS PEN AC AC AGG AC
NUM VISC PENETR CONT DENS S 140 275 77 TRBF VOID SPGR STIFF
4 135 6.1 140 3 8.0 434
3 135 4.6 136 3 12.0 348



Revised July 6, 1988

SECTION FIELD VERIFICATION FORM

Date 4 '2"/ -9 State Project Code _| c_c 5
. State Code . A 7
Rater __/MarTy SHRP Section I.D. _I _C' [/ S
Mﬂlﬂiﬂﬂ&m
State District No. ___ ____ County or Parish Meryisen
Route Signing (Numeric Code) 2
Interstate ....... ees 1 SEALE ..ccrvccocscons 3
Primary .......c... e 2 Other ...cveevcecccce 4
Route Number usS- 1 ¢

LTPP Experiment Code

!

Number of Through Lanes (One Direction) 2
Direction of Travel ‘ 1

Eastbound .......... 1 Northbound ......... 3

Westbound ....... eee 2 Southbound ...... ce. b y
Available Project Length (Without Discontinuities) 2700

Start Point End Point

Test Section Milepoints _L_ _j_ _9__]__5_ |40 .2 l’/

Additional Section Location Information¥: _57.4 R0 +e0 — A5 e
Qs YHmi W of Fwy3Fl 5 3.3 4y Ecf Her 22
f s 254 m1 E of Hwf 210

* Include distances from two landmarks (refer to specific procedures
outlined in'the Initial State Visit Guidelines).

location of monument: | S O‘F white edge line (374 trds
eomet ormatio
Lane Width (Feet) L 2
Lane (By Number) Included in Monitoring Section 1
(Lane 1 is Outside Lane, Lane 2 is Next to lLane 1, etc.)
Shoulder Data: Outside Inside
Shouldex Shoulder
Total Width (Feet) 1 © . £ 3.
Paved Width (Feet) 1 ©. = 3.
Surface Type ._;
Turf ....... S | Concrete .....oeoo veese &
Granular ..... ceeees 2 Surface Treatment ..... 5
Asphalt Concrete ... 3 Other ...ceoeeevssncsces 6
Additional Data for PCC Shoulders:
Average Joint Spacing (Feet) ___ __ . ___- —_— . —t
Skewness of Joints (Feet) —— —_——
Joints Match Pavement Joints?
(Yes - 1; No - 2) - —_—

5.19



10-AUG-93
<« STA O -=-- -- STA S === =ee=me-—e-- L05 B REPRESENTATIVE ---v-ececcun-
THICK MATL THICK MATL LAYER DESC TYPE THICK  MATL INVENTORY
204 205 1 7 SS 204
6.5 302 4 302 2 5 GB 5.2 302
1 3 1 3 4 AC 2.8 1
ys 9
1.6 1 1.5 1 4 3 AC 1.6 1
S, S*2o - 4.7
Al
. "
A Y
24— AnE —
/

SHRP/LTPP LAYER THICKNESS
LOSA - LOSB TABLES




STATE CODE R 7

SHRP-LTPP
FIELD MATERIAL SAMPLING
AND FIELD TESTING

/0

. /
SHRP ASSIGNED ID 2.7/ 1%

Direction é

FIELD SET NO. /

Lane /

ROUTE/HIGHWAY

3 EXPERIMENT GPs-)
(b) Afrter Section
/

AariPLE/TEST: (a) Before Section
7§ SITD DENSITY AND MOISTURE TESTS DCG SHEET: 24
: A7) ;
JPERATOR ~ 4% NUCLEAR DENSITY GAUGE I.D. 794 SHEET NUMBER 7 OB
TEST PIT NUMBER__[ __

rEST DATEX -3! - 90 LOCATION: STATION_ S -+ 5L
\ATE OF LAST MAJOR CALIBRATIONY -9 -70 OFFSET, 3
Use additional sheets if necessary

feet from °/s

Note!
DEPTH FROM SURFACE TO , | e
THE TOP OF THE LAYER, 17/4/1 ) T /"
INCHES (SEE 503) (0,”//" _
BASE COURSE TOP SUBBASE TOP SUBGRADE TOP
TEST TYPE Result, pef Result, pcf Result, pcf
Wet Dry Wet Dry Wet Dry
MATERTAL TYPE: Iz
(Unbound—G Other=T) é >
l /3;'5/ r;—z's-—ls/ ,/./'-;'»7 //5'/
IN SITU 2 - S U 2@ |z
DENSITY, pef [35.3 |/ “["/ IR aRNE,
b 2135411223 J20.P) /)58
(AASHTO T238-86) & | ;2.3 | /25 4 ’ 1228 | 1657
I/ . 4 s—
AVERAGE /3528 1)27.6 |7 (25 | /1
Method (A,B,or C) /7 { | g
Rod Depth, inches Z/Z/(’ Z.’
1 44 Nte)
IN SITU 2 pd A
HOISTURE /. /@ — b (2
CONTENT, 3 -~ 3 ,.'d yd 72
(AASHTO T239-86) 4 /.3 / 57/
AVERAGE (.3 s < b

GE.NBAL REMARKS:

cmnmm k//*?//é( _ / ; ,Wm

CLTI Ch:.ef Concracto* SHRP Reoresentac:.ve
51iation: P I Affiliacion: £ —_—

Form SO04/Issued 19 February 1990 ‘.



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

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

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



A o L
VAR L

-

N :
Lﬁa _9*‘, QQVised December 1, 1992
f) 7 \/" \;.’
< LS ATE ASSIGNED ID -
SHEET 1 ,\@ ﬁ
DISTRESS SURVEY Ve (.)lé, /f ;fn-: CODE 27
LTPP PROGRAM A)U’ »W"I Asure sEcrion 0 L 0 1 3
S0
DISTRESS SURVEY FOR PAVEMENTS WITH ASPHALT CONCRETE SURFACES
DATE OF DISTRESS SURVEY (MONTH/DAY/YEAR) 07/26/793
survEYors: P € N pHOTOS, VIDEO, OR BOTH WITH SURVEY (P, V, B) B
PAVEMENT SURFACE TEMP - BEFORE __ __ 4 1 °c; AFTER __ __ 4 B °c
SEVERITY LEVEL
DISTRESS TYPE LOW MODERATE HIGH
CRACKING
1. TFATIGUE CRACKING
(Square Meters) —— .9 —,,et 0 ___..0©
2. BLOCK CRACKING
(Square Meters) - __O_ . _l_ §_._§ . _9_
3. EDGE CRACKING (Meters) . _.B s __._.0
4. LONGITUDINAL CRACKING (Meters)
4ta. Wheel Path — _2_._9_ . _l__ 5_,-2 —_—— .0
Length Sealed (Meters) . — _.o __ _ _.0 —— 0
4b. Non-Wheel Path _lo.o 271 8.4 _ __.0o
Length Sealed (Meters) - _.5 . ___.5
S. REFLECTION CRACKING AT JOINTS
Number of Transverse Cracks ___ 5 . __ 5 ____5
Transverse Cracking (Meters) ___.0° . _> o __.5 .
Length Sealed (Meters) . ——_s e
Longitudinal Cracking (Meters) ___ __ __ _°_ - __0_ —_— 2
Length Sealed (Meters) - _.>5 - _.5 ___.-°
6. TRANSVERSE CRACKING
Number of Cracks . S . _g i S _L o
Length (Meters) __l1lo.2 — _(g 1_2-_- — 3.0
Length Sealed (Meters) —__.5 e __ -5
. . —
PATCHING AND POTHOLES
7. PATCH/PATCH DETERIORATION
(Number) __° 2 —— 2=
(Square Mecers) - _.5 o Ll.z —_—
8. Potholes >
(Number) -8 —_ = _——=
— =2 . =

(Square Meters) —_



SHEET 2
DISTRESS SURVEY

LTPP PROGRAM

Revised December 1, 1992

STATE ASSIGNED ID

STATE CODE

SHRP SECTION ID 1l o 1 %

SURVEYORS: B¥ N, _ __ __

DISTRESS SURVEY FOR PAVEMENTS WITH ASPHALT CONCRETE SURFACES

DISTRESS TYPE

CONTINUED
SEVERITY LEVEL
Low MODERATE HIGH

SURFACE DEFORMATION

9.

10.

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

SHOVING
(Number)
(Square Meters)

SURFACE DEFECTS

11.

12.

13.

BLEEDING
(Square Meters) R )
POLISHED AGGREGATE
(Square Meters)
RAVELING
9]

(Square Meters)

MISCELLANEOUS DISTRESSES

14.

15.

16.

LANE-TO-SHOULDER DROPOFF - REFER TO SHEET 3

WATER BLEEDING AND PUMPING

(Number)
Length of Affected Pavement
(Meters)

OTHER (Describe)

—_2L
_— 0
Co D
0

o
—_—L
.2




Revised May 29, 1992

STATE ASSIGNED ID __ ___ ___ __

SHEET 3

DISTRESS SURVEY STATE CODE

= 1p
| |~

LTPP PROGRAM SHRP SECTION ID 1 ©

DATE OF DISTRESS SURVEY (MONTH/DAY/YEAR) O 1/ Z bsa 3

SURVEYoRs: B X N .

DISTRESS SURVEY FOR PAVEMENTS WITH ASPHALT CONCRETE SURFACES

(CONTINUED)
9. RUTTING (FOR SPS-3 SITE SURVEYS)
INNER WHEEL PATH OUTER WHEEL PATH
Point Point

Point  Distance!  Rut Depth Point Distance! Rut Depth
No. (Meters) (mm) No. (Meters) (mm)
1 o 0. _— .
2 - . .
3 - . -
4 . .75 .
5 61. = . - .
6 76.25 . s .
7 91.5 - ) - T
8 106.75 = . 75 .
9 - . -
10 — . 1 — .
11 - 1 = _.

14. LANE-TO-SHOULDER DROPOFF
Point Distance! Lane-to-Shoulder
Point No. Meters Dropoff (mm)

NN

HRV/EEEERE

LLLLLLL

HIE oo~ WnmPWwN

- O

" is the distance in meters from the start of
the measurement was made .
0 ft spacing used

Note 1: "Point Distance
the test section to the point where
The values shown are SI equivalents of the 5

in previous surveys.



- MANUAL DIPSTICK DATA COLLECTION FORM
(Transverse Profile)

TESTSITE:__ 27191 °  paATE: 017/26/92  weaTHER:
OPERATOR: _BKN ' RECORDER:
DIPSTICK SERIAL NUMBER: _BRAUN  BIPSTIcl
START TIME: STOP TIME:
TRANSVERSE LINES: _gUuTSiDE Ebb?_: NEL WHITE STRIPE
LINE: _O+00 LINE: _ O+ 352 LINE: _ | +00
Elevation (in.) Elevation (in.) Elevation (in.)
Distance Distance Distance
() Pass 1 Pass 2 (f.) Pass 1 Pass 2 (fr.) Pass 1 Pass 2
1|03 |-/99 1 /98 1-/97 1 /Yo =35
2 gy 1=dlo| 2 /49 =17/ 2 /54 |-/5F
3 res 246/ 3 |28 e =277 31239 24/
4 12929 |-295 | + 302 =307 s 1333 327
s 1246 =244 | s |25« =250 | 5 |270 248
s 08¢ |~o80| s 0¥ Foya s /00 0%z
1 06G m0¢el] 1 1o -0 | 1 oo/ 1©00
8 /56 |=/57 8 /463 /53 8 /03 |=/o0
vy 1254 =82 | 9 |Avy 22351 9 1249 H6
0 323 -3/3 | 10 (G4 |-374 | W |329 |-323
U 249 249 u_ 1222 |-Z22 1 1 | A0 |-280
12 12 12
13 15 13
14 14 14
15 15 15
16 16 16
TOTALS | 2,369 |-2.325 2,259 : 2.22.0 [-2.196
COMMENTS: 0.035 0.035 0.034




- MANUAL DIPSTICK DATA COLLECTION FORM
(Transverse Profile)

TEST SITE: _ 27102

OPERATOR:

KA

' RECORDER:

DATE:

o

|26/43  wEATHER:

T

DIPSTICK SERIAL NUMBER: _BRAUN  DIPSTICK

START TIME:

STOP TIME:

TRANSVERSE LINES: OOTSIDE EDI6E JEW WHITE STRIPE

LINE:__ [ +50o LINE: _2+00 LINE:_ 2 +50
Elevation (in.) Elevation (in.) Elevation (in.)
Distance Distance Distance
(ft.) Pass 1 Pass 2 (L) Pass 1 Pass 2 (fr) Pass 1 Pass 2
r lpss |mo80| 1+ l/po /54| 1+ s sl HS
2 /Y5 |- 138 2 /33 |-/3/ 2 (72 =477
3 |Rol |-/98 | 3 lzoo |-/94 3 | 243 |-A39
s 4P |4y« 13/6 |=307 | 4 350 -3¢/
s 2P6 1m975 | s |Rod |=J55| s | R4 |m243
s |/0& |=/03| s o522 0946 | s 099 |-0%3
1 oS0 lFoyy | 1 03¢0 [FO23| 1 | o7X FO7E&
8 /83 |=//9 s 1//8 =//7 8 /68 |=/e/
v a3 22y s 122) |-Jos5| 9 | 285 3P/
0 |34 77 | 10 13/ |-3/] 0| 35F =354
u_ |A79 =279 11 27/ |-27/ 11 25/ |-25)
12 12 12
13 15 13
14 14 14
15 15 15
16 16
TOTALS | 2.2%0|-2.229 2.075| 2.0} 2,44\ |-2.402
' 0.0 0 0.039

COMMENTS:

0.0857




- MANUAL DIPSTICK DATA COLLECTION FORM
(Transverse Profile)

o7 /2“’ 4>  weATHER:

TEST SITE: 271019 DATE:

OPERATOR: __BK N ' RECORDER:

DIPSTICK SERIAL NUMBER: _BRAUA DBIPSTICIK
STOP TIME:

START TIME:
TRANSVERSE LINES: OUT4I1DE EDGE NEW WWITE STRIPE

LNE: __4too

LINE: >+ b0 LINE: 3+5 0
Elevation (In.) Elevation (in.) Elevation (in.)

Distance Distance Distance
(1) Pass 1 Pass 2 () Pass 1 Pass 2 (fr.) Pass 1 Pass 2
v /97 =7 v /%6 /90 | v /42 5/
2 /s Hlbo | 2 /5T /53 2 |\ /82 =/72
s wo7 F2093 | 3 |48 245 3 1233 F234
s 228 -9/ + SO 1m274 | 4 So =277
s @98 F237 | s 12546 |=25) | s & 1-238~
s /2 |-uE § /22 |-/35 § |6 1=/35
1 |p37 oy | 1 0¥ oyl 1 o224 |-08/
s /22 /& 8 | //7 =1/ 8 | /506 |-/94
9 A5 0 244 s |gad ~4T 9 |27 FRIAF
0 |20 327 | w© 358 353 | 10 |3/8 =&/
1263 a5 | w25/ =34/ n_|258 F25§
12 12 2

13 15 13
14 14 14
15 15 15
16 16 16

TOTALS

COMMENTS:




- MANUAL DIPSTICK DATA COLLECTION FORM
(Transverse Profile)

TEST SITE: _27191%

OPERATOR:

BKA

DIPSTICK SERIAL NUMBER: __ PAfdIN

START TIME:

WEATHER:

DATE: _071[26]43

- RECORDER:
DIPSTICIK
STOP TIME:

TRANSVERSE LINES: OVT S\ M EbeE, Ngw WHITE STRIPE

LINE: __4+50 LINE: __ 2+ 00 LINE:
. Elevation (in.) ‘ Elevation (fn.) ) Elevation (in.)
D‘j;: ;we Pass 1 Pass 2 Dlzrtz;:ce Pass 1 Pass 2 Dlzi;m Pass 1 Pass 2

v /92199 | v res /es| o
2 1g8)0 FRo5 2 |R03 =127 2
3 1953 =250 3 1#ZPb QA4 3
+ 1279 =97/ s (270 m2463] 4
s A3 =850 5 |A3F =39 5
s /20 /2| s |09/ |-O86| ¢
71099 085 1 090 |-088| 1
s /4y /93 8 |\ /45 =145 8
9 JARA |THAR0 9 1233 -2 9
W 1320 =322 0 1320 [-3/2 10
L[ Z53 -353 u_ 2o 9 Fi67 11
12 12 12
13 15 13
14 14 14
15 15 15

16 16 16

TOTALS -

COMMENTS:




- MANUAL DIPSTICK DATA COLLECTION FORM
(Transverse Profile)

TESTSITE: _211°!%  patE:_ 07/ 26[1%  WEATHER:
OPERATOR: _ BKN ' RECORDER:
DIPSTICK SERIAL NUMBER: _Beeud DI PSTICK
START TIME: STOP TIME:
TRANSVERSE LINES: OUTS /D EDGE, NEVW VRITE STRIPE
LINE: _O - 49 LINE: _ 8 9F 50 LINE:
Elevation (in.) Elevation (in.) Elevation (in.)
Distance Distance Distance
() Pass 1 Pass 2 () Pass 1 Pass 2 () Pass 1 Pass 2
1 /50 |=/%5| 1+ |/3s |=/37 1
2 1056 | =063 2 /20 |=/20 2
3 1397 |-328| 3 ARy |mZa2| 3
s 1306 |-30/| ¢ Az =255 ¢
S 1A |-252| s 12588 =255 | 5
6 038 |-039| s 08/ |-070 6
71095 |-0871 1 |\-No HiS 7
8 /Ao |-/47| 8 06/ 1=060| 8
9 de] |-2¢/ 9 A3 =279 9
0 |37y |-342 0 |43 |-923 10
n_ 2 05 | —J205 11 333 "33 7 11
12 12 2
13 15 13
14 14 14
15 15 15
16 16 6
TOTALS : -

COMMENTS:
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~ 7
,//) ‘:'\V{L,/" t/‘,"/ %
FHWA/SHRP-LTPP GPS TEMPERATURE FORM { {’
SHRP NORTH CENTRAL REGION SHRPSECTIONID.# 271013
AGENCY MINNESSTA TESTING G6P5
ROUTE/HIGHWAY # US - 19 FIELD SET # B
TESTING DATE '1/ 7—“/ 9> SHEET # OF
LOCATION 1 STATION 0—-03
DEPTH |[D1=|,p |D2=7,5 |D3="3.,5 |D4= — Ds= —
WEATHER
MILTIME CONDITIONS
| 403 j1o.o | Iolg 97.6 / / >
| 509 i1, [03.7 9%.9 [ [ S
oo 1.% le3.,0 9% .4 \ \ S
\7o0 1n3.L | (05.4 103,06 \ \ S
\ (
COMMENTS
LOCATION 2 STATION 5 +03
DEPTH |Di=it== |[D2=2.5 |D3=3.5 |[D4= —|D5= —
.2 WEATHER
MILTIME CONDITIONS
430 113.9 [o4.1 9% .9 / s S
153 | j14.9 107. b to2.7. | [ s
120 sl 1071.4 193.8 \ \ S
RIE 5.4 102.7 lob.2 \ \ S
‘ /
COMMENTS

-

NOTE: USE ONLY THESE WEATHER TERMS; (S)SUNNY, (PC)PARTLY CLOUDY, (C)cLouDy, (R)RAIN

TESTING COMPLETED BY: /
BRAUN INTERTEC PAVEMENT INC. BIP 7 / 26 /43
FWD S/N 8002-063 (Braun FWD) FWD OPERATOR DATE




AV
-
13:39 930726 NS
File: C:\FWD\DATA\271013B1.FWD \f/
Road: US-10 EASTBOUND LANES, 5 MILES NORTH OF LITTLE FALLS, MN. .
Subsection: 271018 {
Oy
FHD S/N : 3002-083 i\ )
Operator ID : PELKEY, BRUCE J. P F/:S/
Stationing...: Feet NNY i;V
Dianeter of Plate: 11.8 v
Deflector distances : 8 12 18 24 36 60
SHRP TESTING ~ FLEXIBLE - BASIN TEST (F0,F1,F3)
Sequence: CCC1111222233334444
______________ S ol
Stn: ~20 Temp: J/C: Air: 85 PvT: 106 13:42 |
Sto Hgt  psi BT sf3 Df2 Df3  Dfé4 DfS Df6 Df7 s
£ 110.0 12056 @23.17 15.38 11.48 7.77 5.33 3.85 1.95 L(K .
C 110.6 12128 22.20 14.74 11.01 7.51 5.20 3.34 2.04 7 NJ?
C 111.2 12192 21.66 14.31 10.53 7.13 4,39 2.99 1.65 4
* 1 598.4 6512 12.65 B8.45 6.26 4.14 2.71 1.65 1.00 Ve
* 1 59.7 BS44 12.57 B3.36 6.17 4.0l 2.71 1.56 0.91
* 1 59.7 6552 12.61 3.493 6.26 4.18 2.30 1.73 1.08V
* 1 59.7 6552 12.69 3.53 6.26 4.14 2.80 1.60 0.91
* 2 85.1 Q9323 17.01 11.38 8.45 S.74  4.00 2.47 1.52
* 2 35.9 9416 17.13 11.48 3.57 5.78 4,04 2.51 1.52
* 2 85.2 9344 16.97 11.46 3.57 S.78 4,04 2.56 1.56
* 2 35.5 9384 16.97 11.46 38.53 5.78 4.04 2.51 1.52
* 3 111.2 12192 21.95V 14.69V 11.14V 7.73V 5.47V 3.68V 2.17V
* 3 111.7 12243 21.58 14.31 10.63 7.30 5.18 3.29 1.95
* 3 1il.4 12224 21.53 14.31 10.67 7.30 S.11 3.34 2.04
* 3 111.6 12240 21.45 14.22 10.58 7.18V  5.02V 3.21v  1.91V
* 4 154.9 16984 27.94 18.31 13.62 9.24 6.62 4.38 2.65
* 4 155.2 17016 27.94 18.27 13.338 9.24 6.53 4.38 2.60
* 4 155.5 17048 27.906 13.23 13.50 2.2 6.53 4,38 2.60
* 4 155.5 17040 27.90 13.18 13.50 9.16 6.53 4.38 2.60
Stn: O Lane Temp J/C Air: 36 PvT: 111 13:48
Sto Hgt psi 1bf Dfl Dre Df3 Df4 DfS Df6 Df7
C 109.6 120083 22.12 1S5.38 11.78 8.06 5.69 3.42 2.00
C 110.1 12072 21.28 14.74 11.27 7.68 5.51 3.34 1.81
C 110.1 12072 21.07 14.56 11i.14 7.60 5.47 3.38 2.00
* 1 57.0 6240 11.86 8.23 6.21 4.09 2.80 1.65 0.95
* 1 57.1 6272 11.990 3.27 6.21 4,14 2.34 1.65 0.95
* 1 57.0 62483 11.86 38.27 6.30 4,18 2.89 1.73 1.00
* 1 56.7 6216 11.86 8.9: 6.26 4.14 2.89 1.69 .95
* 2 33.0 9104 16.21 11.29 8.57 5.78 4,13 2.47 1.39
* 2 33.3 9136 16.30 11.33 3.65 5.37 4.18 2.47 1.39
* 2 83.6 9160 16.30 11.33 3.65 5.87 4,18 9.47 1.39
* 2 33.6 9176 16.26 11.33 3.65 5.87 4.13 2.47 1.39
* 3 110.4 12112 20.70 14.31 10.93 7.47 5.33 3.29 1.87
* 3 110.6 12120 20.74 14.31 10.93 7.51 5.38 3.29 1.91
* 3 110.6 12123 20.78 14.35 10.93 7.47 S5.42 3.34 1.91
* 3 110.4 12112 20.78 14.35 10.97 7.51 S.47 3.38 2.00V
* 4 140.1 15388 26.31 18.05 13.75 9.50 6.89 4.29 2.47
* 4 140.6 15408 26.31 18.0! 13.62 9.48 6.93 4.33 2.56
* 4 140.4 15400 26.27 17.92 13.58 9.37 6.589 4,29 2.52
* 4 140.3 15392 286.18 17.84 13.50 9.37 6.89 4.29 2.52
Stn: 235 ~ Lane:Fl Temp: J/C: Air: 85 PvT: 116 13:49
Sto Hgt psi 1bf Dfi Df2 Df3 Df4 DfS Df6 Df7
C 109.0 11952 23.17 15.94 12.04 3.23 5.73 3.60 2.08
C 109.7 12032 22.33 15.25 11.53 7.94 5.64 3.51 2.04
C 110.0 12056 22.12 15.04 11.40 7.81 S5.56 3.42 2.04
* 1 56.7 6216 12.65 8.57 6.43 4.2 2.93 1.73 1.04
* 1 56.5 6192 12.53 3.57 6.38 4,22 2.93 1.73 1.00
* 1 56.7 6216 12.36 8.49 6.34 4,22 2.89 1.69 0.95
* 1 56.7 6216 12.32 3.49 6.34 4.13 2.84 1.69 1.00
* 2 82.3 9064 17.05 11.88 5.83 5.99 4.27 2.64 1.6
* 2 33.0 g104 17.13 11.88 8.833 /.04 4,27 2.64 1.52
* 2 323.0 9104 17.13 11.63 8.87 $.99 4,27 2.60 1.52
* 2 83.6 9183 17.09 11.68 3.83 5.39 4.2 2.60 1.52
* 3 110.0 12056 21.83 14.74 11.18 7.63 £.51 3.42 2.04
* 3 110.1 12072 21.9%5 14.82 11.23  7.77 S.58 3.31 2.08



12:49 930726

File: C:\FWD\DATA\271013B1.FWD
Road: US-10 EASTBOUND LANES, S MILES NORTH OF LITTLE FALLS, MN.
Subsection: 271013

* 3 110.1 12080 2:1.91 14.73 11.13 7.68 5.51 3.42 2.04
* 3 110.4 12104 21.99 14.82 11.23 7.73 5.5l 3.47 2.04
¥ 4 140.1 13360 27.78 18.74 14,14 9.75 7.02  4.46 2.73
* 4 140.8 15416 27.82 18.74 l4.14 8.75 7.07 4.51 2.32
* 4 140.,3 15384 27.82 18.66 14.05 9.71 7.11 4.51 2.82
* 4 140.4 15400 27.69 18.57 13.97 9.62 7.02 42 2.73
Stn: 30 Lane:F1 Temp J/C: Air: 85 BvT: 115 13:52
8to Hgt psi f Dfl pr2 Df3 Df4 Df5 Df6 Df7
£ 109.1 11960 24.42 16.72 12.80 3.368 S5.91 3.64 2.13
C 109.7 12024 23.38 15.86 11.91 7.89 S5.69 3.51 2.04
C 109.6 12016 23.08 15.73 11.83 7.85 5.80 3.31 2.04
* 1 36.1 6152 12.82 8.75 6.47 4.22 2.89 1.73 0.95
* 1 56.2 6168 12.82 8.79 6.56 4.2 2.93 1.78 1.04
* 1 56.5 6200 12.78 8.79 6.56 4.26 2.93 1.78 1.00
* 1 56.1 8152 12.74 8.73 6.51 4,22 2.93 1.78 1.00
* 2 82.9 9033 17.68 12.15 9.04 5.99 4.22 2.64 1.47
* 2 82.9 9088 17.68 12.19 9.13 6.04 4.27 2.64 1.47
* 2 82.83 9080 17.72 12.19 9.13 6.04 4.27 2.64 1.32
* 2 82.6 9064 17.68 12.15 9.13 5.99 4.22 2.64 1.47
* 3 109.7 12024 22.75 1%5.55 11.57 7.77 5.5l 3.47 2.04
* 3 110.0 12084 22.837 15.64 11.70 7.85 5.64 3.60 2.13
* 3 110.1 12072 22.87 15.68 11.74 7.8 S5.60 3.35 2.05
* 3 1i0.1 12072 22.37 15.64 11.65 7.8l 5.60 3.51 2.08
* 4 140,33 15376 29.54 20.03 14.85 9.96 7.1l 4,59 2.73
* 4 140.1 15363 29.54 20.04 14.91 10.00 7.16  4.84 2.82
* 4 140.3 15376 29.45 20.08 14,837 9.96 7.16 4.68 2.32
* 4 140,1 15368 29.45 19.99 14.82 9.84 7.02 4.39 2.73
Stn: 75 Lane:F1 Temp J/C: Air: 85 PvT: 116 13:34
Sto Hgt psi 1bf Dfl Df2 Df3 Df4 Df3 Df6 Df7
C 103.6 11904 24.13 16.12 12.00 7.98 5.36 3.34 1.91
C 109.4 11992 23.13 15.38 11.35 7.60 S5.38 3.29 1.85
C 109.3 11984 22.87 15.17 11.23 7.47 S5.24 3.2 1.87
* 1 57.0 6240 12.74 8.40 6.21 4.01 2.71 1.60 (.91
* 1 S57.0 6240 2.69 3.40 6.21 4,05 2.76 1.65 0.91
* 1 S6.4 6176 12.65 8.36 6.17 4.05 2.76 1.60 0.91
* 1 57.4 6240 12.65 8.36 6.21 4,09 2.30 1.65 1.04
* 2 82.6 9064 17.39 11.59 5.61 5.70 4.00 2.43 1.34
* 2 33.0 9104 17.47 11.63 3.65 S5.78 4.04 2.47 1.43
* 2 33.5 9152 17.55 11.76 8B8.74 5.87 4.09 2.51 1.47
* 2 83.0 9104 17.47 11.68 8.70 5.78 4.04. 2.47 1.43
* 3 109.4 12000 22.88 14.837 10.97 7.39 5.20 3.21 1.82V
* 3 109.7 12024 22.75 14.99 11.10 7.47 5.29 3.2 1.95
* 3 109.6 12016 22.75 15.04 11.10 7.51 5.29 3.29 2.00
* 3 109.7 12032 22.75 14.95 11.05 7.43 S5.24 3.25 1.81
* 4 139.9 15336 29.12 19.17 14.14 9.5 6.76 4.25 2.52
* 4 135.9 15328 29.03 19.09 14.05 9.46 6.76 4.20 2.47
* 4 139.7 15312 23.95 18.96 13.97 9.37 6.76 4.2 2.52
* 4 139.9 15344 28.95 18.96 13.97 9.33 6.76 4.16 2.52
Stn: 100 Lane:Fl Temp J/C: Air: 86  PvT: 117 13:57
8to Hgt psi 1bf Bfl Df2 Df3 Df4 DfS Df6 Df7
103.7 11920 24.30 15.86 11.65 7.73 5.38 3.16 1.78
C 109.7 12032 23.33 15.12 11.23 7.47 S5.33 3.2l 1.91
C 109.7 12032 23.00 14.91 11.01 7.35 S5.20 3.12 1.82
* 1 56.7 6216 12.74 8.27 6.00 3.84 2.53V 1.43V 0.74
* 1 57.0 6240 12.73 8.36 65.08 3.97 2.71 1.56 0.87
* 1 56.8 6224 12.69 8.32 6.08 3.93 2.67 1.22 0.82
* 1 $7.2 6272 12.74 8.27 6.08 3.97 2.67 1.56 0.91
* 2 32.8 9080 17.55 11.46 B.40 5.83 3.87. 2.25 1.21
* 2 83.2 9123 17.84 11.3% 8.43 S.5 3.91 2.30 1.26
* 2 83.3 9136 17.63 11.55 3.48 S.61 3.91 2.3 1.26
* 2 33.3 9144 17.81 11.68 8.61 5.78V  4.04V 2,47V 1,43V
* 3 119.9 12056 22.58 14.85 10.00 7.18 5.07 3.12 1.78
* 3 110.6 12120 22.79 14.74 10.83 7.26 5.16 3.186 1.82
* 3 110.3 12096 22.71 14.69 10.80 7.18 5.1l 3.08 1.73
* 3 119.4 12104 22.7% 14,85 10.84 7.22 <S.i86  3.16 1.78
* 4 140.4 15400 23,03 13.86 13.75 9.18 6.53 4.03 2.24
* 4 140,86 15408 29.03 18.81 13.71 9.1 6.8 4012 2.43
* 4 40,3 15392 28.9% 18.58 13.82  9.i2 ©6.82 &4.07 2.29



Lo}

13:57 9350726

File: C:\FWD\DATA\Z7101&B1.FWD
Road: US-10 EASTBOUND LANES, S MILES NORTH OF LITTLE FALLS, MN.
Subsection: 271018

Stn: 125 Lane:F1 Tenp: J/C: Air: 86 PvT: 112 14:03
Sto Hgt p=i 1bf Dri Df2 Df3 Df4 DfS Df6 Df7
C 110.3 12096 21.45 14.03 10.30 7.01 4.98 3.16 1.82
C 110.7 12144 21.11 14.00 10.45 7.0l 5.02 3.21 1.82
C 110.9 12152 20.99 13.896 10.45 7.0l 5.02 3.16 1.78
* 1 57.1 6964 11.94 7.93 5.87 3.76 2.58 1.52 0.37
* 1 56.3 6232 11.88 7.97 5.87 3.76 2.62 1.56 0.91
* 1 57.0 6240 11,36 7.93 5.83 3.76 2.58 1.56 0.91
* 1 57.4 6283 11.99 7.83 5.37 3.76 2.58 1.56 0.91
* 2 32.8 9072 16.21 10,82 8.05 5.32 3.7 2.30 1.26
* 2 83.6 9168 16.34 10.94 3.18 5.36 3.87 2.34 1.30
* 2 83.6 9160 16.33 10.94 8.18 S5.36 3.82 2.324 1.30
* 2 52.9 9088 16.38 10.84 8.23 5.40 3.87 2.38 1.34
* 3 110.4 12112 20.65 13.79 10.37 6.92 5.02 3.12 1.78
* 3 111.0 12176 20.78 13.87 10.41 6.97 5.02 3.12 1.78
* 3 110.7 12144 20.78 13.83 10.41 6.97 4.98 3.12 1.73
* 3 110.7 12144 20.74 13.83 10.37 6.92 4.98 3.12 1.73
* 4 141.6 15520 26.14 17.45 13.11 8.36 6.49 4.12 2.39
* 4 142.0 15584 26.18 17.41 13.07 8.86 8.53 4.07 2.34
* 4 141.4 15520 26.14 17.32 13.02 8.86 6.67 4,07 2.39
* 4 141.6 15523 26.14 17.28 12.93 8.32 6.67 4,07 2.34
Stn: 150 Lane:Fl Temp J/C Air: 86 vT: 121 14:06
Sto Hgt psi 1bf Dfl D2 Df3 Df4 DfS Df6 Df7
C 108.6 11904 21.41 15.64 11.31 7.5 5.33 3.24 1.91
C 109.6 12016 20.61 14.82 10.71 7.18 5.16 3.25 1.87
C 109.7 12040 20.49 14.61 10.63 7.13 5.1l 3.29 1.81
* 1 57.0 6240 11.60 53.36 5.96 3.84 2.62 1.65 1.00
* 1 57.2 6272 11.69 3.36 5.96 3.84 2.62 1.60 0.95
* 1 57.9 6248 11.52 8.23 5.83 3.80 2.58 1.60 0.91
* 1 S6.7 6216 11.52 8.27 5.37 3.890 2.58 1.60 0.95
* 2 32.5 9040 15.83 11.29 3.10 5.40 3.82 2.38 1.38
* 2 3.0 9104 16.09 11.38 3.23 5.489 3.87 2.43 1.43
* 2 32,9 9096 16.00 11.29 3.18 5S5.40 3.82 2.43 1.39
* 2 33.0 9096 16.09 11.33 8.18 S.45 3.87 2.43 1.43
* 3 109.6 12016 20.36 14.35 10.41 7.01 5.07 3.25 1.91
* 3 110.1 12072 20.49 14.35 10.37 7.0l 5.02 3.2 1.81
* 3 109.9 12040 20.44 14.26 10.33 6.97 5.92 3.21 1.87
* 3 110.0 12056 20.44 14.26 10.33 6.92 5.02 3.21 1.82
* 4 139.9 15336 925.81 17.88 12.94 8.74 6.49 4,20 2.43
* 4 140.0 15344 95.85 17.84 12.94 8.74 B8.48 4.2 2.47
# 4 139.7 15320 25.77 17.75 12.85 8.74 6.40 4,25 2.52
* 4 140.3 1537 25.39 17.30 12.85 8.74¢ 6.49 4.28 2.82
Stn: 175 Lane:Fl Temp: J/C: Air: 37 PvT: 120 14:09
Sto Hgt psi lbf Dfl Dr2 Df3 Dfé Df5 Df6 Dr7
€ 109.1 11960 26.64 13.83 10.37 7.0! S.1l 3.42 2.00
C 109.6 12003 25.26 13.27 9.94 6.7 4.83 3.34 1.91
C 109.4 11992 24.93 13.14 9.85 6.7l 4,83 3.328 1.95
* 1 56.4 6184 14.03 7.33 S5.31 3.50 2.44 1.65 0.95
* 1 S6.5 6200 13.99 7.33 5.36 3.30 2.49 1.65 0.95
* 1 =6.5 6200 13.99 7.33 5.36 3.35 2.53 1.69 1.04
* 1 56.5 6200 13.91 7.28 5.36 3.50 2.49 1.65 0.95
* 2 B82.0 8984 19.10 10.13 7.% S.l11 3.73 2.56 1.47
* 2 82.5 9040 19.23 10.17 7.94 S.11 3.69 2.51 1.43
* 2 82.8 Q064 19.27 10.21 7.63 5.15 3.73 2.56 1.47
* 2 82.3 9072 19.27 10.26 7.63 S5.19 3.78 2.60 1.47
* 3 108.3 11992 24.55 12.97 9.77 6.67 4,93. 3.28 2.00
* 3 109.9 12040 24.63 13.06 9.481 6.71 4.98  3.42 2.00
* 3 103.7 12024 24.68 12.97 9.77 6.67 4.93 3.38 1.95
* 3 109.6 12016 24.68 12,97 9.77 6.71 4.98  3.42 2.00
* 4 139.9 15323 31.25 16.59 12.42 B8.53 6.36 4.42 2.56
* 4 140.0 15360 31.17 18.50 12.38 8.53 6.36 4.4l .58
* 4 139.7 15320 31.13 16.46 12.30 8.48 6.31 4,42 2.56
* 4 i40.1 18363 31.17 18.50 12.338 8.57 6.4D 4,46 2.5
Stin: 200 Lana:Fl Temp J/C Alr: 87 PyT: 123 14112
2t Hgt psi 1bf Dfi Df2 Lre Cra Dre ofe Df7



14:12 930726 4.

File: C:\FWD\DATA\271018Bl.FWD

Road: US-10 EASTBOUND LANES, S MILES NORTH OF LITTLE FALLS, MN
Subsection: 271015
C 109.4 12000 25.14 17.28 13.11 3.08 6.58 4.12 2.17
C 110.0 12084 24.22 16.63 12.60 B.82 6.44 4.12 2.26
C 110.3 12038 24.13 16.37 12.47 8.74 6,44 4.12 2.26
* 1 56.5 6200 13.62 9.18 6.86 4.64 3.29 2.04 1.04
* 1 6.5 6232 13.86 9.18 6.90 4.89 3.38 2.12 1.13
* 1 56.4 6184 13.57 9.13 6.86 4.64 3.29 2.04 1.04
* 1 56.7 6224 13.57 9.13 6.86 4.64 3.29 2.04 1.04
* 2  B8l.7 8968 18.43 12.45 9.47 6.5 4.76 2.99 1.60
* 2 82.2 9016 18.52 12.54 9.55 6.99 4.30 3.03 1.60
* 2 82.0 3992 13.48 12.58 9.55 6.63 4.84 3.12 1.65
* 2  82.3 9032 18.48 12.54 9.55 6.63 4.84 3.08 1.60
* 3 110.0 12064 23.71 15.99 12.17 8.53 6.27 4.07 2.17
* 3 110.4 12112 23.84 16.03 12.21 8.57 6.36 4.12 2.21
* 3 110.3 12085 23.84 16.07 12.21 8.57 6.36 4.12 2.26
* 3 110.3 12096 23.34 15.99 12.12 8.43 6.3! 4,07 2.17
* 4 141.4 15512 30.50 20.47 15.51 10.89 8.13 5.29 2.91
* 4 141.7 15536 30.46 20.383 15.33 10.81 8.09 5.33 2.95
* 4 141.7 15544 30.46 20.34 15.38 10.81 8.08 5.33 2.99
* 4 141.4 15512 30.46 20,38 15.38 10.89 B8.13 5.42 35.08
Stn: 225 Lane:F1 Temp: J/C: Air: 39 PvT: 123 14:15
Sto Hgt psi 1bf Df1 Df2 Df3 Df4 Df5 Df6 Df7
C 109.3 11876 22.50 15.17 11.48 7.98 5.9l 3.86 2.03
C 110.1 12072 21.62 14.52 11.01 7.68 5.7 3.81 2.13
C 110.3 12096 21.45 14.43 10.93 7.84 S.73 3.86 2.13
* 1 $6.5 6200 11.94 §.01 6.00 4.01 2.389 1.86 1.04
* 1 56.1 6160 11.84 8.0l 6.00 4.05 2.93 1.91 1.13
* 1 96.5 6200 11.90 3.06 6.00 4.05 2.389 1.91 1.04
* 1 56.3 6224 12.07 3.14 6.13 4.14 3.02 1.99 1.21V
* 2 82.53 9030 16,30 11.03 8.31 5.74 4.22 2.82 1.52
* 2 83.0 9104 16.42 11.12  8.40 5.78 4.31 2.86 1.56
* 2 83.0 5104 16.38 11.07 8.3l 5.74 4.31 2.86 1.56
* 2 82.5 9072 16.34 11.07 B8.3%5 5.74 4.3l 2.86 1.36
* 3 110.1 12080 21.03 14.13 10.67 7.47 S.64 3.8l 2.08
* 3 110.6 12125 21.16 14.22 10.71 7.51 5.73 3.90 2.17
* 3 110.4 12104 21.07 14.09 10.63 7.47 5.64 3.8l 2.13
* 3 110.4 12112 20.99 14.09 10.63 7.43 S5.89 3.56 2.13
* 4 141.3 15496 26.73 17.88 13.45 9.50 7.29 5.03 2.82
* 4 141.2 15430 26.60 17.75 13.37 9.46 7.33 35.03 2.82
* 4 141.6 15520 26.69 17.75 13.37 9.46 7.38 5.07 2.91
* 4 141.3 15488 @26.64 17.71 13.37 9.41 7.38 5.11 2.91
Stn: 250 ~ Lane:Fl Temp: J/C: Air: 90 PvT: 126 14:18
Sto Hgt psi 1bf Dfl Df2 Df3 Df4 DfS Dfé6 Df7
C 108.3 113872 25.30 13.27 9.81 6.67 4.93 3.29 1.91
C 109.6 12016 24.34 12.93 9.64 6.3 4.93 3.42 2.04
C 109.7 12032 24.01 12.84 9.55 6.59 4.93 3.42 2.00
* 1 55.8 6120 13.62 7.20 5.23 3.46 2.33 1.69 1.00
* 1 56.5 6203 13.66 7.28 5.31 3.55 2.58 1.73 1.08V
* 1 56.5 6192 13.49 7.20 5.27 3.50 2.53 1.69 1.00
* 1 56.2 6168 13.49 7.20 5.23  3.46  2.49 1.65 0.95
* 2 82.5 9032 18.43 9.91 7.33 5.02 3.73 2.56 1.47
* 2 B2.6 9056 18.56 9.95 7.37 S.07 3.78 2.80 1.47
* 2 82.9 9083 13.60 g.85 7.33 4.98 3.73 2.5l 1.43
* 2 B82.6 9064 18.52 10.00 7.37 5.07 3.78 2.60 1.52
* 3 109.7 12032 23.54 12.67 9.38 6.46 4.89 3.42 2.00
* 3 110.3 12033 23.63 12.7¢ 9.43 6.46 4.33  3.42 2.00
* 3 110.0 12056 23.87 12.71 8.43 6.50 4.93 3.47 2.08
* 3 110.1 12072 23.63 12,71 9.47 6.30 4.93 3.S51 2.08
£ 4 140.1 15383 28.70 15.99 11.9% 8.23 6.27 4.31 2.65
* 4 140.3 15376 29.66 15.94 11.83 &.19 6.22. 4.48 2.65
* 4 140.4 15400 29.53 15,90 11.83 8.13 6.22 4.48 2.60
* 4 140.3 15376 29.5 15.90 11.78 8.15 6.22 4.51 2.65
St 275 Lane:F1 Temp J/C: Air: 90 PvT: 126 14:21
Sto Hgt psi 1bf fl pr2 Df3 Dfs DfS Dre Df7
C107.7 11308 26.45 13,96 10.20 6.82 5.1l 3.42 2.00
C 108.0 11340 24.93 13.3 9.73 6.34 4.93 3.34 1.87
C 105.1 11960 24.39 13.26 9.85 6.87 5.02  3.47 2.00
* 1 S8.1 6152 14,03 7.4 2.36 3.%9 2.23 1.€S 0.95
# 1 5.9 8144 14,083 7.50 $.36 3.50 2.33 1.65 0.9%



14:21 930726 . 5.

File: C:\FWD\DATA\271013Bl.FWD
Road: US-1¢ EASTBOUND LANES, 5 MILES NORTH OF LITTLE FALLS, MN.

Subsection: 271013

* 1 53.8 6120 13,95  7.41 5.31 3.46  2.49 1.65 0.91
* 1 56.7 8218 14.03 7.50 S.40 3.55 2.53 1.85 0.95
* 2 82.5 9032 19.15 10.30 7.50 .07 3.73 2.5l 1.39
* 2  82.5 9032 19.23 10.33 7.5 5.11 3.82 2.36 1.43
* 2  82.5 9040 19.18 10.33 7.54 3.07 3.82 2.5l 1.39
# 2 82.2 9016 19.10 10.34 7.5 5.07 3.82 2.51 1.39
* 3 109.4 11992 24.26 13.19 9.84 6.59 4.93 3.38 1.91
* 3 109.7 12032 24.34 13.27 9.68 6.59 5.02 3.42 1.91
* 3 108.6 12008 24.338 13.27 9.73 6.59 5.07 3.47 1.95
* 3 109.6 12008 24.30 13.27 9.68 6.59 5.02 3.42 1.95
* 4 139.4 15288 30.46 16.72 12.21 3.40 6.36 4.48 2.36V
* 4 139.9 15336 30.53 16.89 12.34 3.57 6.62V 4.88V 2.91V
* 4 139.4 15288 30.48 16.76 12.21 8.44 6.40 4.51 2.60
* 4 139.4 15230 30.46 16.76 12.21 83.40 B6.40 4.51 2.60
| Gom: 275/ Lane:F1 _ Temp 3/C Air: 90 PvT: 122 14:24
= HGt psi 1bf Dfl Dr2 Df3 Df4 f3 Df6 Df7
F5$ C 109.1 11968 25.01 13.14 9.5l 8.50 4.83 3.42 1.95
T C 109.6 12008 24.55 13.19 9.60 6.59 4.98  3.42 1.85
C 110.0 12064 24.47 13.19 9.64 6.54 4.93 3.42 1.95
* 1 55.9 6136 14.12 7.37 S5.27 3.46 2.3 1.69 1.00
* 1 56.2 6160 14.12  7.41 5.27 3.46 2.53 1.6  0.95
* 1 58.1 6152 13.93 7.37 5.23 3.46 2.53 1.65 0.93
* 1 S6.1 8152 14.03  7.41 5.27  3.42 2.53 1.65 0.95
* 2 382.5 9032 18.983 10.26  7.41 4,93 3.69 2.51 1.39V
* 2 82.6 9064 19.31 10.51 7.867 5.19  3.91 2,73V 1.58V
* 2 32.5 9080 18.15 10.38 7.80 S5.07 3.78 2.56 1.43
* 2 B82.6 9064 19.31 10,47 7.63 S5.15 3.87 2.64 1.52
* 3 109.9 12043 24.09 13.19 9.80 6.54 4.93 3.42 1.91V
* 3 108.9 12040 24.30 13.36 98.77 6.63 S.02 3.31 2.00
* 3 109.6 12016 24.30 13.36 9.73 6.67 5.02 3.5l 2.00
+ 3 109.9 12040 24.26 13.36 9.77 6.67 5.07 3.5l 2.04
* 4 140.3 15334 30.08 16.63 12.21 3.40 6.40 4.55 2.60
* 4 149.1 15376 30.21 16.30 12.30 8.44 6.44 4.51 2.60
* 4 140,01 15360 30.16 16,30 12.30 B8.40 6.40 4.51 2.60
* 4 139.3 15336 30.16 16.35 12.34 3.44 6.44 4.51 2.85
Stn: 300 Lane:F1 Tenp J/C Air: 91 PvT: 127 14:29
8to Hgt gsi 1bf Dfl Df2 Df3 Df4 DfS Df6 Df7
C 108.7 11928 22.79 15.12 11.35 7.77 5.69 3.5 1.91
C 109.3 11992 22.04 14.56 10.84 7.43 S.47 3.42 1.78
C 109.4 12000 ©21.87 14.52 10.34 7.39 S5.47 3.47 1.32
* 1 5.9 6136 12.32 B5.19 6.04 3.97 2.76 1.69 0.87
* 1 55.3 6112 12.2: 8.19 6.00 3.97 2.76 1.68 0.91
* 1 55.9 6128 12.23 3.23 6.8 3.97 2.30 1.73 0.91
* 1 S5.9 6136 12.23 3.27 6.083 4.01  2.30 1.73  0.95
* 2 382.3 202 16.76 11.16 3.3l 5.57 4.04 2.47 1.2
* 2 382.2 90038 16.33 11.33 3.44 S5.70 4.18 2.64 1.39
* 2 382.3 9032 16.88 11.29 B.40 5.66 4.13 2.60 1.30
* 9 82.3 9024 16.84 11.29 3.44 5.70 4.13 2.60 1.34
* 3 109.4 12000 21.45 14.35 10.67 7.35 S5.42 3.47 1.82
* 3 110.3 12083 21.66 14.43 10,75 7.35 S.47 3.47 1.82
* 3 110.3 12088 21.66 14.43 10.80 7.39 5.5l 3.55 1.87
#* 3 110.4 12104 21.62 14.43 10.75 7.35 5.47 3.3l 1.82
* 4 141,86 15520 27.44 18.23 13.58 9.37 7.02 4.59 2.47
* 4 141.6 15536 27.40 18.14 13.50 9.33 6.98 4.55 2.43
* 4 141.6 15520 27.40 13.14 13.50 9.29 6.93 4.55 2.43
* 4 141.6 15520 27.36 18.10 13.45 9.29 6.893 4.55 2.43
gtn: 325 Lane:F1 Tenp J/C PvT: 130 14:32
Sto Hgt psi 1bf Drl Dr2 Df3 Dfe Df7
C 107.5 11792 22.7¢ 14,58 10.8¢ 7 S. 3.16 1.60
C 109.0 11944 21.33 13.96 10.33 7 S. 3.12 1.80
£ 109.! 11960 21.86 13.79 10.20 6 5. 3.12 1.85
* 1 55.3 6120 12.32 7.92 S5.74 3 2. 1.56 0.82
+ 1 £5.9  Bl44 12.36 7.97 .33 3 2. 1.80 0.37
* 1 6.4 6184 12.23 7.93 S5.74 3 2. 1.32 0,32
. 1 8.5 6182 12.38 3.01 5.33 3 2. 1.60 0.91
* 2 32.2 39024 16.34 10.77 7.97 5 3 2.24 1.21
* 2 32.6 8043 16.38 10.86 8.0l 3 3 2.38 1.30




14:32 93072

File: C:\FWD\DATA\271013B1.FWD
Road: US-10 EASTBOUND LANES, S MILES NORTH OF LITTLE FALLS,
Subsection: 271013
* 2 32.3 9024 16.93 10.86 3.01 S.40 3.37
* 2 32.3 9024 16.38 10.82 3.01 5.40 3.87
* 3 110.3 12096 21.45 13.70 10.20 7.01 5.11
* 3 109.6 12016 21.49 13.82 10.15 6.97 S5.11
* 3 110.4 12104 21.45 13.66 10.11 6.87 5.07
* 3 110.0 12056 21.4! 13.57 10.07 6.87 5.02
¥ 4 142.2 15584 27.1%5 17.1S5 12.72 3.86 6.44
* 4 142.,3 15608 27.15 17.06 12.64 3.73 6.49
* 4 142.5 156186 27.06 17.02 12.64 38.73 6.49
* 4 142.0 15576 27.02 16.93 12.60 3.74 6.49
Stn: 350 Lane:Fl Temp J/C: Air: 91
Sto Hgt psi 1bf Dfl Df2 Df3 Df4 DfS
C 108.0 11832 24.55 15.60 11.65 7.98 5.69
C 1038.4 11883 23.38 14.91 1l1.14 7.84 5.51
C 108.6 11904 ©23.04 14.69 10.97 7.51 5.38
* 1 55.7 8096 12.99 8.36 6.03 4.01 2.76
* 1 55.5 60388 12.95 8.40 6.13 4.05 2.76
* 1 55.8 6120 13.03 3.435 6.17 4,09 2.80
* 1 55.9 6123 12.95 3.40 6.13 4,05 2.76
* 2 51.7 8863 17.85 11.50 3.33 5.73 4.04
* 2 31.7 8963 17.81 11.55 3.57 5.33 4,09
* 2 32.2 9016 17.85 11.59 3.57 5.33 4,13
* 2 31.9 3084 17.81 11.58 5.53 5.73 4,09
* 3 109.6 12008 22.79 14.65 10.83 7.51 5.38
# 3 109.6 12018 22.83 14.74 10.97 7.56 5.42
* 3 109.0 119352 2.62 14.%6 10.84 7.47 5.38
* 3 110.0 12072 22.79 14.85 10.93 7.47 5.42
* 4 141.4 15504 29.03 13.61 13.84 9.62 7.07
* 4 141.7 15544 23.91 13.53 13.80 9.53 7.07
* 4 141.3 15496 23.382 18.53 13.73 9.58 7.07
* 4 141.4 15512 23.52 18.43 13.75 9.58 7.07
Stn: 375 Lane:F1 Temp J/C: Air: 90
Sto Hgt psi Ibf Dri Df2 Df3 Df4 DfS
C 108.1 11848 20.11 14.26 10.34 7.47 5.51
C 109.0 11852 19.52 13.66 10.50 7.286 S.42
C 109.0 11952 19.27 13.44 10.37 7.18 5.38
* 1 56.4 68184 11.44 7.30 5.87 3.83 2.76
* 1 56.2 6176 11.35 7.80 5.83 3.80 2.71
* 1 56.7 6203 11.31 7.76 5.83 3.84 2.71
* 1 56.2 6176 11.35 7.84 5.91 3.93 2.80
* 2 31.6 8952 15.12 10.47 7.97 5.45 4.00
* 2 82.3 9032 15.17 10.51 3.01 S5.45 4,04
* 2 32.8 8072 15.33 10.64 5.18 5.61 4,18
* 2 32.3 9032 15.25 10.56 8.10 5.53 4.09
* 3 110.1 12083 19.15 13.23 10.20 7.13 5.33
* 3 109.7 12024 19.06 13.14 10.11 7.05 5.33
* 3 110.1 12080 19.23 13.19 10.29 7.13 5.42
* 3 110.0 12064 19.15 13.06 10.07 7.05 5.33
* 4 142.0 15568 24.05 16.29 12.72 3.12 7.02
* 4 141.6 15520 23.84 16.12 12.55 3.95 6.39
* 4 141.6 15528 23.30 16.03 12.51 3.91 6.389
* 4 141.4 15512 23.75 15.90 12.42 3.36 6.85
Stn: 400 ~ Lane:F! Temp: J/C: 91
Sto Hgt psi 1bf Dfl Df2 Df3 Df4 DfS
C 108.1 11848 20.49 13.37 0.54 7.26 5.2
C 109.0 11944 19.73 13.27 0.07 5.92 5.02
C 109.0 11944 19.65 13.19 9.98 5.383 5.02
* 1 6.2 6168 11.43 7.67 5.61 3.67 2.53
* 1 55.9 6128 11.40 7.71 5.66 3.71 2.62
* 1 56.7 6203 11.44 7.67 5.70 3.71 2.58
* 1 56.5 6200 11.44 7.87 5.66 3.71 2.58
* 2 81.7 3960 15.29 10.21 7.67 $.19 3.69
* 2 32.86 9058 15.46 10.33 7.7% .23 3.73
* 2 31.9 8976 15.42 10.30 7.71 £.23 3.72
* 2 22.8 3064 15.50 10.34 7.79 .23 3.73
* 3 109.9 12045 19.49 12.83 3.77 £.50 4,95
# 3 169.4 11992 19.31 12.584 3.63 £.71 4,353
* 3 109.6 12003 19.31 12.80 9.64 6.71 4.33
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l4:41 330726

File: C:\FWD\DATA\271018B1.FWD
Road: US-10 EASTEQUND LANES, S5 MILES NORTH OF LITTLE FALLS, MN.

Subsection: 271013

* 3 109.4 12000 6.71 4,93 3.29 1.32
* 4 142.0 155638 3.483 6.26 4,249 2.43
* 4 141.3 15438 8.32 6.31 4.2 2.34
* 4 140.9 15443 38.32 6.31 4,33 2.43
* 4 141.0 15458 8.32 6.31 4,33 2.43
Stn: 425 Lane:F1 J/C B~ Air: 91 PvT: 129 14:43
Sto Hgt s1 1bf Df4 DfS pre Df7
(M lOg.A 11734 . 0. 7.01 4,34 3.12 1.73
C 108.6 11904 . . 0. B8.71 4.71 3.08 1.73
C 103.6 11386 . . Q. 6.54 4,82 2.99 1.80
* 1 56.2 6168 . 3. 5.78 3.58 2.44 1.47 0.87
* 1 56.2 6163 12.32 3.19 5.78 3.83 2.44 1.47 0.82
* 1 56.2 6163 12.19 8.14 5.74 3.5 2.40 1.47  0.82
* 1 55.94 6136 12.15 3.10 5.74 3.%9 2.40 1.47 0.82
* 2 81.6 8952 16.42 10,84 7.84 5.07 3.47 2.25 1.17
* 2 81.9 8976 16.46 11.03 7.83 S.11 3.56 2.30 1.21
* 2 $82.3 9032 16.51 11.03 7.93 S5.11 3.56 2.30 1.21
+ 2 $82.2 9008 16.5¢i 11.07 7.93 S.15 3.60 2.34 1.30
* 3 109.9 12040 20.99 13.79 9.90 6.50 4.58 3.08 1.69
* 3 109.0 11944 20.82 13.62 9.8l 6.46 4.953 3.03 1.85
* 3 109.1 11976 21.03 13.37 10.03 6.67V 4.30V 3.25V 1.91V
* 3 109.0 11944 20.73 13.62 §9.77 6.42 4.3 3.03 1.69
* 4 141.3 15496 26.27 17.02 12.17 8.10 5.837 4.03 2.30
* 4 140.3 15384 926.14 16.93 12,08 B.10 5.98 4.07 2.39
* 4 140.3 15382 26.06 16.76 11.87 7.98 5.82 3.94 2.26
* 4 140.3 15392 26.06 16.76 11.91 7.98 5.87 3.99 2.34
Stn: 450 Lane:F1 Temp: J/C: Air: 80 PvT: 129 14:46
Sto Hgt  psi 1bf Dfl Dre Df3 Df4 DfS Df6 Df7
C 103.1 11856 21.20 14.56 10.87 7.13 S.2 3.42 1.87
C 109.1 11860 20.36 13.37 10.15 6.34 4.93 3.34 1.82
C 110.3 12086 20.44 13.79 10.15 6.30 S.02 3.38 1.82
* 1 56.2 6163 11.86 8.0l 5.74 3.63 2.%3 1.85 0.95
* 1 53.9 6128 11.86 7.97 5.70 3.63 2.953 1.60 0.91
* 1 5.3 6136 11.31 7.97 5.70 3.83 2.53 1.65 0.93
* i 55.9 6128 {1.73 7.93 5.70 3.67 2.53 1.6 0.95
+ 2 81.9 8934 16.00 10.73 7.8+ S5.15 3.73 2.43 1.34
+ 2 81.9 3976 16.13 10.82 7.93 S5.32 3.82 2.56 1.43
* 2 31.7 8852 16.05 10.73 7.8 5.19 3.73 2.47 1.3
+ 2 382.3 9016 16.17 10.77 7.93 S5.28 3.82 2.56 1.43
* 3 1038.6 12008 20.36 13.44 9.%4 6.71 4,93 3.324 1.87
* 3 109.1 11960 20.15 13.27 3.3l 68.59 4.34 3.34 1.82
* 3 108.1 11860 20.15 13.31 9.81 6.63 4,93 3.34 1.32
» 3 109.3 11976 20.15 13.36 9.35 6.59 4.93 3.34 1.82
* 4 141.4 15504 25.30 16.63 12.30 3.36 6.31 4,35 2.43
* 4 141.0 15456 25.22 16.55 12.21 8.32 6.27 4,33 2.47
» 4 141.2 15472 25.26 16.59 12.21 8.32 6.27 4.42 2.47
* 4 140.9 15443 ©25.26 16.50 12.12 8.32 6.27 4.42  2.47
Stn: 475 Lane:!F1 Temp: J/C: Air: 990 PvT: 130 14:49
Sto Hgt psi 1bf Df1 Dr2 Df3 Df4 DfS Df6 Df7
108.3 11928 <20.57 14.00 10.50 7.13 5.20 3.29 1.73
C 108.6 12016 20.07 13.57 10.28 7.01 S.16 3.34 1.78
C 109.6 12016 19.98 13.44 10.15 6.97 5.16 3.34 1.78
* 1 55.7 6096 11.60 7.84 5.33 3.80 2.67 1.65 0.91
* 1 55.9 6128 11.60 7.84 5.83 3.80 2.87 1.60 0.37
* 1 5.8 6120 11.65 7.89 5.91 3.8 2.71 1.6 0.95
* 1 53.5 6033 11.52 7.76 5.73 3.76 2.67 1.60 0.87
* 2 &81.7 3963 15.53 10.47 7.93 S5.32 3.32 2.43 1.26
* 2 81.6 3944 15.67 10.586 7.97 5.36 3.87. 2.43 1.30
* 2 82.0 9000 15.75 10.56 3.0l $.36 3.9l 2.47 1.30
* 2 81.2 8904 15.54 10.47 7.93 5.32 3.87 2.43 1.26
* 3 110.3 12096 19.90 13.23 10.07 6.92 5.1l 3.29 1.78
* 3 110.0 12084 19.36 13.10 9.93 6.34 S5.02 3.25 1.73
« 3 109.6 12016 19.32 13.14 9.98 6.88 S5.07 3.324 1.7
* 3 110.1 12072 19.86 13.19 9,93 6.24 5.11 3.34 1.73
* 4 142,86 15622 24.59 16.20 12.3 3.87 6.44 4,23 2.3
# 4 141,77 1S538 24.7 18.07 12,30 3.3 8.49 4.33 2.3%
* 4 142,90 15276 24,80 16.07 12.30 3.43  6.49 4,28 2.3€
» & 1220 15388 S4.54 18.07 12.30  &.43 B.33  4.42 .43



14:45 930726
File: C:\FWD\DATA\271015Bl.FWD

Road: US-10 EASTBOUND LANES, S MILES NORTH OF LITTLE FALLS, MN.

Subsection: 271018

@ Lo SEVERITY LedGITO MiNaL cR¥Kide

Stn: S00 Lane:!Fl Temp: J/C: Air: 90 PvT:
Sto Hgt psi Ibf Dfl Df2 Df3 Df4 DfS Df6
S 103.1 11843 20.70 14.00 10.34 7.43 5.3l 3.55
C 109.1 11960 20.36 13.75 10.41 7.47 5.56 3.68
C 1098.1 119863 20.11 13.66 190.20 7.43 5.60 3.60
* 1 55.8 €120 11.56 7.89 5.78 4.05 2.93 1.73
* 1 56.5 6200 11.36 7.89 5.74  4.05 2.93 1.69
* 1 56.2 6176 11.56 7.93 5.83 4.09 2.93 1.73
* 1 53.5 6838 11.31 7.71 5.66 3.93 2.80 1.65
* 2 82.0 9000 15.63 10.64 3.0l 5.74 4.27 2.69
* 2 31.3 85912 15.38 10.64 8.0l 5.74 4.22 2,64
* 2  82.2 3003 15.75 10.77 #8.05 5.37 4.31 2.69
* 2 8l1.8 3984 15.83 10.84 8.0l 5.74  4.27 2.64
* 3 110.3 12096 19.86 13.36 10.11 7.26 5.56 3.60
* 3 109.6 12016 19.77 13.27 10.11 7.18 S5.42  3.51
* 3 108.9 12040 19.82 13.31 10.03 7.26 S5.51 3.60
* 3 109.7 12024 19.77 13.23 9.98 7.18 5.51 3.595
* 4 142.6 15632 24.34 16.42 12.42 9.03 7.02 4.84
* 4 142.0 15563 24.30 16.42 12.38 9.08 7.07 4,63
* 4 142.3 1SA00 24.84 16.37 12.34 9,03 7.1l 4,864
* 4 142.0 15576 24.30 16.29 12.30 9.03 7.07 4.64
Stn: 520 Lane:!F1 Tenmp: J/C Air: 90 PvT
Sto Hgt psi 1bf Dfl Df2 Df3 Df4 DfS Di6
C 108.0 11840 21.24 14.74 11.31 7.94  5.37 3.83
C 109.0 11944 20.70 14.26 10.87 7.77 5.73 3.64
£ 109.1 11976 20.61 14.22 10.97 7.77 3.73 3.63
* 1 55.9 6144 11.6% 3.14 6.08 4.14 2.93 1.78
* 1 55.8 BL12 11.69 3.10 6.13 4.18 2.93 1.82
* 1 5.8 8144 11.77 3.19 6.17 4.22 2.93 1.32
* 1 53.9 6136 11.65 3.10 5.13 4.14  2.89 1.73
* 2 381.6 3944 16.0S 11.16 38.37 6.04 4.36 2.73
* 2 31.3 3912 16.00 11.07 5.53 5.99 4.36 2.73
* 2 32.0 8984 16.13 11.16 8.57 5.99 4.40 2.73
* 2 Bl1.2 8976 16.05 11.12 3.57 5.99 4.36 2.73
* 3 110.1 12072 20.53 14.00 10.75 7.73 5.73 3.68
* 3 109.6 12003 20.49 14.05 10.30 7.73 5.73 3.73
* 3 109.6 12003 20.44 13.87 10.71 7.68 5.73 3.64
* 3 109.4 12000 20.40 13.833 10.67 7.60 5.69 3.64
* 4 142.6 1S640 25.85 17.4%5 13.45 9.7l 7.29 4,77
* 4 142.3 15603 25.89 17.41 13.50 9.7 7.38 4.85
* 4 141.9 15560 25.89 17.23 13.45 2,71 7.42  4.85
* 4 141.9 15560 25.88 17.24 13.41 9.67 7.33 4.85
Mileage:-.004 -> .0893
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14153 930726 9.
File: C:\FWD\DATA\271018B3.FWD
Road: US-10 EASTBOUND LANES, S MILES NORTH OF LITTLE FALLS, MN.

Subsecticon: 2710138

FWD S/N : 3002-063
Dperator ID : PELKEY, EBRUCE J.

Stationing...: Feest

Diameter of Plate: 11.8
Deflector distances : 8 12 13 24 36 60

SHRP TESTING - FLEXIBLE - BASIN TEST (F0,F1,F3)
Sequence: CCCL1111222833334444

e i o i o Ao et . A o e o et O B e e o e i o T S T e A S G i S A S S D . o T R AP S A S B (o S S e S Y S R R B SR S T

gtn: -30 Lane:F3 Temp J/C: Air: 87 PvT: 125 15:01
S8to Hgt psi 1bf Dfl Df2 Df3 Df4 f5 Df6 £7
C 103.3 11864 19.19 13.53 10.37 7.09  4.98 3.03 1.78
C 109.0 11952 18.52 13.10 8.98 6.88 4.89 3.03 1.82
C 109.1 11968 13.43 12.97 9.94 B6.84 4.93 3.08 1.87
* 1 56.7 6216 10.93 7.71 5.74 3.76 2.58 1.52 0.95
* 1 56.2 8160 10.93 7.76 5.78 3.80 2.58 1.56 1.00
* 1 S6.2 6160 10.93 7.71 5.74 3.76 2.58 1.60 1.04
* 1 35.9 6144 10.83S 7.71 5.74 3.76 2.58 1.60 1.00
* 2 31.6 8952 14.58 10.26 7.380 .28 3.73 2.34 1.39
* 2  B82.3 9024 14,86 10.26 7.30 5.28 3.69 2.25 1.30
* 2  82.5 9032 14.66 10.30 7.80 5.32 3.73 2.34 1.39
* 2  382.2 9016 14,70 10.34 7.383 S5.40 3.82 2,43V 1.43
* 3 109.9 12048 18.31 12.89 9.81 6.30 4.39 3.03 1.87
* 3 109.4 11992 18.22 12.75 9.77 6.80 4.389 3.12 1.87
* 3 109.1 11963 138.14 12.82 9.63 6.71 4,30 3.03 1.82
* 3 109.4 12000 13.14 12.58 9.68 6.71 4,86 3.03 1.82
* 4 142.3 15600 22.62 15.77 12.08 B3.53 6.18 4.03 2.47
# 4 142,33 15608 22.62 15.73 2.08 8.53 6.22 4.12 2.47
* 4 142.3 156586 22.75 15.73 12,08 3.57 6.27 4.16 2.56
* 4 142.3 15608 22.66 15.60 12.00 3.483 6.18 4.07 2.47
Stn: -25 Lane:!F3 Temp: J/C: Air: 37 PvT: 126 15:03
Sto Hg psi 1bf Df1 Df2 Df3 Df4 DfS Df6 Dr7
C 1038.3 11372 19.32 13.70 10.50 7.09 4,93 2.95 1.73
C 103.38 11928 18.85 13.19 10.07 6.84 4.80 2.95 1.78
C 109.3 11934 18.64 2.97 9.98 6.75 4.71 2.90 1.73
* 1 56.2 6160 10.93 7.71 5.78 3.71 2.44 1.43 0.91
* 1 S6.2 6160 10.93 7.67 5.78  3.67 2.44 1.43 0.37
* 1 56.1 6152 10.38S 7.67 5.74 3.87 2.44 1.43 0.91
* 1 S6.1 6152 10.93 7.71 5.78 3.76 2.48 1.47 0.95
* 2 82.0 8884 14.66 10.34 7.34 5.28 3.60 2.17 1.34
* 2  382.3 9032 14.79 10.34 7.83 5.32 3.84 2.21 1.3
* 2 82,8 8072 14.79 10.34 7.88 5.32 3.64 2.21 1.34
# 2 B82.5 9032 14,70 10.26 7.84 5.23 3.80 2.17 1.30
* 3 110.0 12064 18.48 12.38 9.90 6.75 4.76  2.39 1.87
* 3 110.0 12056 18.43 12.80 9.31 6.67 4.67 2.90 1.69
* 3 109.7 12032 18.35 12.380 9.381 6.67 4.67 2.90 1.7
* 3 109.6 12018 138.27 12.71 9.73 6.87 4.62 2.90 1.73
* 4 142.0 15568 22.96 15.94 12.21 8.483 6.09 3.84 2.43
* 4 142.5 15616 23.00 15.31 12.21 3.43 6.09 3.94 2.43
* 4 142.3 15608 22.96 15.81 12.17 8.40 6.04 3.94 2.43
* 4 162.2 15592 22.37 15.77 12.08 8.40 6.04 3.90 2.39
Stn: -20 Lane:F3 Tenp J/2 Air: 387 PvT: 123 15:06
Sto Hgt psi 1bf Dfl Df2 Df3 f4 DfS Df6 £7
C 103.1 11858 20.99 2.71 9.55 6.0 4.71 3.03 1.87
C 103.0 11848 19.86 12.24 9.30 6.37 4.67. 2.99 1.82
C 108.1 11356 19.65 2.15 9.2 6.37 4.67 3.03 1.82
* 1 55.9 6128 11.44 7.20 5.31 3.42 2.40 1.56 1.00
* L 95.5 6038 11.48 7.20 5.31 3.42 2.44 1.56 1.00
* 1 55.7 6104 11.48 7.24 S.31 3.42  2.44 1.52 0.95
¥ 1 55.4 8072 ll.44  7.20 5.27 3.42 2.44 1.56 1.00
* 2 21.9 3976 1S.5 9.69 7.23 4,90 3.51 2.30 1.34
+ 2 31.7 3968 12.79 9.32 7.37  4.83  3.S6 2.34 1.39
* 2 32.5 9040 1S.34 9.282 7.41 4,93  3.80 2.34 1.39
+ 2 32.5 3040 1S.79 $.32 7.37 4,593 3.60 2.338 1.43
* 3 109.1 11976 13.3 i2.15 9.25 £.33 4.67 3.08 1.37



12:06 930726 1o.

File: C:\FWD\DATA\271013B3.FWD
Road: US-10 EASTBOUND LANES, 5 MILES NORTH OF LITTLE FALLS, MN.

Subsection: 271013

* 3 109.3 11934 19.40 12.24 9.25 B6.42  4.76 3.12 1.87
* 2 109.3 11984 19.36 12.24 9.25 6.42 4.71 3.08 1.87
* 3 109.1 11960 19.19 12.19 9.25 6.42 4.76 3.12 1.87
* 4 140,3 15384 24.13 14.399% 11,48 3.10 6.09 4.12 2.52
* 4 140.4 15400 24.30 14.95 11.44 3.10 6.09 4.07 2.47
¥ 4 139.9 15344 24.13 14.99 11.40 3.10 6.04 4,12 2.43
* 4 140.3 15392 24.09 15.04 1l1.44 3.10 6.04 4.12 2.52
Stn: =15 Lane:F3 Temp: J/C: Air: 87 PvT: 122 15:09

8to Hgt  psi lbf Dfl Df2 DBf3 Dfé4 DfS DfS Df7
£ 109.0 11952 19.73 13.87 10.58 7.22 35.16 3.21 1.87

C 108.3 11936 19.02 13.31 10.24 7.05 5.07 3.16 1.81

C 110.0 12056 18.83 13.31 10.20 7.09 5.11 3.25 2.00

* 1 56.2 6176 11.06 7.84 5.87 3.84 2.62 1.65 1.04
* 56.1 6152 11.02 7.80 5.833 3.84 2.62 1.60 1.00
* 1 56.2 6160 10.98 7.76 5.7 3.80 2.58 1.56 1.00
* 1 S6.1 6144 10.93 7.76 5.78 3.80 2.53 1.56 1.00
* 2 81.9 8968 14.79 10.33 7.8 5.36 3.82 2.38 1.39
* 2 82.8 9072 14.91 10.47 7.97 5.40 3.87 2.38 1.43
* 2 32.5 9040 14.37 10.43 7.93 5.40 3.82 2.38 1.43
* 2 82.3 9018 14.91 10.43 7.97 5.40 3.87 2.38 1.43
* 3 110,0 12056 18.56 12.97 9.94 6.92 5.02 3.21 1.91
* 3 110.3 12096 13.56 13.01 9.98 6£.97 5.02 3.21 1.91
* 3 110.0 12056 138.80 12,97 9.93 6.97 5.02 3.21 1.95
* 3 110.0 12064 18.60 13.01 9.83 6.97 5.07 3.25 1.95
* 4 141.,9 15552 23.00 15.94 12.30 8.79 6.40 4.20 2.56
* 4 142.0 15576 23.08 1S5.94 12.34 8.70 8.44  4.25 2.586
* 4 141.9 15560 23.04 15.94 12.25 B8.65 6.40 4,25  2.56
* 4 140.1 15360 23.00 15.80 12.21 3.65 6.40 4,25 2.56

Stn: -10 Lane:F3 Temp: J/C: Air: 386 PvT: 122 15:12
D f

Sto Hgt  psi 1bf £l Df2 Df3 Df4 Df3S Dfe Df7
¢ 108.4 11880 20.65 14.69 10.11 7.05 5.11 3.34 2.30
C 109.0 11952 19.77 14.08 9.68 6.71 4,830 2.95 1.43
C 109.1 11868 19.31 13.7S 9.5l 6.63 4.84 3.16 1.95
* 1 55.7 6096 11.23 7.97 5.27 3.38 2.31 1.43 0.382
# 1 55.7 6104 11.19 3.0l 5.31 3.42 2.36 1.47 0.91
* 1 55.9 6128 11.31 8.14 5.40 3.55 2.44 1.52 0.95
* 1 6.4 6176 11.19 8.06 5.3l 3.46 2.49 1.47 0.91
* 2 B81.9 8884 15.04 10.77 7.37  4.98 3.5l 2.2 1.39
* 2 82.5 9032 15.21 10.90 7.45 5.07 3.60 2.30 1.39
* 2 582.5 9040 15.21 10.86 7.4l 5.07 3.60 2.34 1.39
* 2 B82.6 9056 15.2 10.84 7.45 S5.07 3.64 2.34 1.43
* 3 110.0 12084 19.10 13.57 9.47 6.54 4.84 3.16 1.81
* 3 110.3 12098 19.23 13.82 9.51 6.63 4.84 3.21 1.91
* 3 110.4 12104 19.19 13.62 9.5l 6.83 4.89 3.21 1.95
* 3 110.1 12080 19.10 13.66 9.47 6.63 4.89 3.21 1.95
* 4 141.4 15512 23.59 16.%9 11.73 8.36 6.22 4.20 2.56
* 4 141.9 15552 ©23.54 16.63 11.33 838.36 6.22 4.18 2.56
* 4 141.7 15544 23.50 16.55 11.73 3.32 6.18 4.16 2.52
# 4 .3 15496 23.46 16.55 11.70 3.32 6.22 4.20 2.52
'M/TRANS BETWEEN DF2-DF3
Stn: -5 Lane:F3 Temp: J/C: Air: 87 PvT: 122 15:15
Sto Hg ?si 1bf Dfl Df2 Dfr3 Df4 DfS Df6 Df7
107.7 11816 19.40 13.96 10.80 7.30 5.24 3.21 1.78
C 108.6 11396 13.73 13.49 10.45 7.13 5.16 3.21 1.91
C 108.6 11904 13.43 13.19 10.24 6.2 4.98 3.03 1.85
* 1 55.5 6083 10.39 7.84 S.96 3.80 2.62 1.52 0.82
* 1 33.7 6104 10.81 7.83¢ 5.96  3.80 2.62. 1.56 0.91
* 1 35.8 6112 10,85 7.84 5.00 3.88 2.87 1.80 0.95
* 1 55.5 6080 190.7 7.80 3.91 3.8 2.58 1.32 0.37
* 2 382.0 8992 14.62 10.51 8.14 5.40 3.82 2.34 1.30
* 2 32.2 38008 14.75 10.60 3.18 5.53 3.96 2.43 1.43
* 2 82.6 90S6 14,75 10.80 8.13 S.492 3.91 2.38 1.34
* 2 382.3 9032 14.70 10.%6 3.14 5.49 3.37 2.43 1.4
* 3 109.4 12005 18.27 13.01 10.11 6.323 4,33  3.08 1.69
* 2 .109.6 12016 18,39 13.14 10.29 7.01 .07 3.1i6 1.73
* 3 109.3 11934 18,35 13,10 10.20 7.41 S.07 .21 1.82
* 3 109.8 12016 18.31 13.01 10.11 B8.57 5.02 3.12 1.78



15:15 930726 11.

File: C:\FWD\DATA\271013E3.FWD
Road: US-10 EASTBOUND LANES, S MILES NORTH OF LITTLE FALLS, MN.
Subsection: 2710183

* 4 l4t.4 15512 22.75 16.12 12.84 3.82 B6.53 4,20 2.52
* 4 141.4 15512 22.66 16.03 12.51 8.74 B.44 4,16 2.43
* 4 141.3 15488 22.71 15.99 12.55 3.78 6.53 4.20 2.47
* 4 141.4 15512 22.66 15.94 12.51 8.7¢ 6.49 4,20 2.43
Stn; 0 Lane:F3 Temp: J/C: Air: 87 PvT: 122 15:18
Sto Hgt psi lbf Dfl Df2 Df3 Df4 DfS Df6 Df7
C 109.0 11852 19.48 14.09 10.93 7.56 S5.29 3.25 1.95
C 109.0 11960 18.77 13.83 10.58 7.39 5.29 3.29 1.95
C 110.1 12030 18.60 13.44 10.50 7.30 5.16 3.25 1.87
* 1 55.9 6144 10.35 7.89 6.00 3.97 2.67 1.60 0.95
* 1 55.8 6112 10.81 7.84 5.96 3.97 2.687 1.56 0.95
¥ 1 56.2 6163 10.98 2.01 6.08 4.09 2.76 1.69 1.08V
* 1 55.9 6123 10.89 7.93 6.04 4.0l 2.67 1.60 1.04
* 2 51.9 3965 14.66 10.56 5.18 5.61 3.96 2.47 1.43
* 2 82.3 9024 14.70 10.36 3.14 5.57 3.91 2.38 1.24
* 2 82.3 9024 14.75 10.60 3.27 5.70 4,00 2.47 1.43
* 2 82.2 89008 14.66 10.56 8.18 5.61 3.96 2.43 1.39
* 3 110.1 12072 18.27 13.19 10.28 7.22 S5.16 3,21 1.87
* 3 110.0 12064 18.31 13.19 10.28 7.22 5,20 3.25 1.87
* 3 109.3 11976 18.27 13.14 10.28 7.22 5.20 3.28 1.91
* 3 109.4 11992 18.27 13.14 10.28 7.22 3.20 3.25 1.95
* 4 142.0 15576 22.79 16.33 12.77 9.12 6.62 4,29 2.52
* 4 142.5 15616 22.75 16.24 12.72 9.12 6.53 4.25 2,47
* 4 142.3 15600 22.7% 16.24 12.72 3.08 6.62 4,29 2.56
* 4 142.5 15616 22.71 16.16 12.72 9.08 6.53 4,25 2.47
8tn: 25 Lane:F3 Temp /C: Air: 86 PvT: 126 15:23
Sto Hgt psi 1bf Dfl Df2 Df3 Df4 Df5 Df6 Df7
C 109.86 12024 20.74 14.31 10.893 7.68 5.56 3.81 2.04
C 109.6 12024 20.53 14.22 10.93 7.686 5.51 3.47 2.00
C 109.6 12016 20.57 14.22 10.93 7.63 5.56 3.47 2.04
¥ 1 55.5 6083 11.90 .23 6.17 4,14 2.84 1.62 1.00
¥ 1 35.4 6064 11.31 3.19 6.17 4.09 2.380 1.73 1.04
* 1 55.5 6080 11.81 8.23 6.17 4,14 2.30 1.73 1.00
* 1 55.7 8104 11.90 3.27 6.17 4.14 2.80 1.73 1.00
* 2 80.9 3864 15.96 11.12 B8.48 5.87 4.13 2.51 1.43
* 2 31.3 8912 16.05 11.25 3.57 5.91 4,18 2.56 1.43
* 2 81.7 8952 16.13 11.29 3.61 5.99 4.22 2.64 1.47
* 2 8l.9 8884 16.13 11.25 3.61 5.91 4,22 2.60 1.47
¥ 3 109.4 11992 20.36 14.13 10.84 7.60 5.47 3.42 1.95
* 3 109.3 11976 20.36 14.13 10.34 7.64  S5.47 3.42 1.95
* 3 109.1 11968 20.36 14,13 10.84 7.84 5.5l 3.42 1,95
* 3 109.0 11952 20,40 14.13 10.84 7.88 5.56 3.47 2.00
* 4 142.0 15568 25.47 17.67 13.62 9.71 7.11 4,35 2.65
* 4 142.0 15388 25.31 17.71 13.82 89.71 7.11 4,59 2.73
» 4 141.6 15520 25.47 17.67 13.38 9.87 7.07 4,55 2.69
* 4 141.6 15528 25.51 17.67 13.38 9.71 7.11 4.55 2.89
Stn: 50 Lane:F3 Temp: J/C: Air: 37 PvT: 119 15:2
Sto Hgt psi 1bf Dfl Df2 Df3 Df4 DfS Df6 Df7
£ 108.1 11856 20.65 14.65 11.27 7.68 5.36 3.29 1.78
C 108.7 11820 19.86 14.00 10.30 7.39 5.33 3.29 1.87
C 108.7 1192 19.69 13.96 10.7S 7.43 5.33 3.29 1.78
* 1 55.8 6112 11.10 7.89 5.96 3.97 2.71 1.60 0.87
* 1 53.7 6104 11.19 7.89 5.96 3.93 2.71 1.80 0.37
* 1 55.8 6120 11.18 7.93 6.00 3.97 2.76 1.69 0.91
* 1 55.5 6038 11.06 7.384 5.91 3.83 2.71 1.60 0.37
* 2 &l.4 8928 15.42 10.77 3.27 5.61 4.00 2.47 1.30
* 2 82.3 9024 15.58 10.386 8.40 5.74 4,09, 2.51 1.30
* 2 8l.9 3984 15.50 10.386 3.35 S.70 4,04 2.47 1.30
* 2 82.3 9024 15.54 119.36 3.35 3.70 4,04 2.47 1.30
* 3 109.9 12040 19.65 13.83 10.67 7.2 5.29 3.34 1.82
* 3 110.0 12064 19.69 13.87 10.71 7.39 5.38 3.38 1.82
* 3 110.1 12072 19,77 13.92 10.75 7.63 5.42 3.42 1.87
* 3 10,1 12072 19.77 13.87 10.87 7.39 5.33 3.28 1.87
* 4 141.9 13832 25.22 17.24 13.50 3,37 6.85 4,28 2.43
* & (42,5 15616 25,39 17.53 13.34 9.48 6.39 4,51 2.52
* 4 142.3 15600 25.30 17.49 13,45 3.37 6.85 4,48 2,47
* 4 142.5 15624 25.26 17.49 13.41 5.37 6.33 L.,48 2.352



[}

15:25 330726 |

D

File: C:\FWD\DATA\271018B3.FWD
Road: US-10 EASTBOUND LANES, $ MILES NORTH OF LITTLE FALLS, MN.
Subsection: 271018 :

‘M/TRANS BETWEEN DF6-DF7

Stn: 75 Lane:F3 Tenp: J/C: Air: 37 FvT: 124 15:28
Sto Hg pei 1bf Dfl Df2 Df3 Dfé4 DfS Dfe Df7
¢ 109.9 12040 20.24 14.13 10.84 7.30 5.16 3.03 1.73
C 110.4 12112 189.48 13.57 10.4} 7.05 4.38  3.03 1.73
C 110.4 12104 19.27 13.40 10.33 7.0l 4,93 3.03 1.73
* 1 57.0 6240 11.02 7.76 S5.33 3.80 2.62 1.52 0.91
* 1 57.0 6248 11.06 7.76 5.87 3.84 2.82 1.56 0.95
* 1 56.5 6182 11.02 7.7l 5.33 3.80 2.53 1.52 0.91
* 1 57.0 6243 11.06 7.76 5.87 3.84 2.62 1.52 0.91
* 2 382.5 9040 15.00 10.47 3.0l 5.36 3.78 2.30 1.30
* 2 82.9 9030 15.08 10.56 8.10 5.45%  3.87 2.30 1.30
* 2 82.3 8072 15.00 10.47 3.0l 5.36 3.783 2.2¢ 1.26
* 2 32.3 9072 15.00 10.31 38.10 5.45 3.87 2.34 1.34
* 3 110.3 12086 18.98 13.23 10.1S5 6.97 4.93 3.08 1.82
* 3 110.6 12120 19.06 13.23 160.20 6.97 4,98 3.08 1.82
* 3 110.7 12136 19.02 13.19 10.11 6.92 4.93 3.03 1.73
* 3 110.6 12123 19.02 13.19 10.15 6.92 4,93 3.03 1.73
* 4 142.6 15632 24.17 16.55 12.68 8.78 6.40 3.99 2.34
* 4 142.6 15640 24.17 16,350 12.72 3.73 B.40 4.07 2.43
* 4 142.5 15616 24.17 16.46 12.68 8.78 6.40 4,07 2.43
* 4 142.3 15643 24.26 16.50 12.68 8.82 B.44 4,12 2.43
Stn: 100 Lane:F3 Temp: J/C: Air: 36 PvT: 122 15:32
8to Hgt psi lbf Dfl Df2 Df3 Df4 DfS Df6 Df7
C109.9 12048 29.15 13.79 10.34  7.01 4.93 2.86 1.56
C 110.6 12120 19.40 13.27 10.20 6.38 4.89 2.95 1.89
C 110.7 12136 18.15 13.10 10.11 6.30 4.30 2.90 1.69
* 1 57.0 6240 11.02 7.63 5.74 3.867 2.49 1.43 0.78
* 1 S6.7 6218 11.92 7.83 5.74  3.67 2.53 1.43 0.32
* 1 56.2 6176 10.98 7.3 S.70 3.63 2.44 1.43 0.75
* 1 56.8 6232 11.06 7.83 S.74 3.71 2.53 1.47 0.87
* 2  82.53 G064 14.81 10.30 7.38 S5.19 3.646 2.12 1.17
* 2 83.0 9104 15.04 10.33 7.97 5.28 3.69 2.21 1.21
¥ 2 32.9 9083 14.81 10.34 7.93 5.23 3.69 2.17 1.21
* 2  32.9 9030 14,91 10.30 7.83 S5.18 3.64 2,12 1.17
* 3 110.3 12083 18.73 12.83 9.90 6.67 4.80 2.90 1.60
* 3 110.7 12136 13.80 12.93 9.94 6.71 4.34 2.380 1.85
* 3 110.7 12144 13,89 12.97 9.98 6.80 4.89 2.95 1.69
* 3 {10.7 12136 13.39 12.88 9.90 6.71 4,34  2.90 1.85
» 4 142.6 15632 23.46 15.94 12.34 B.43 6.18 3.381 2.2
* 4 142.9 15664 23.46 15.94 12.30 3.43 6.22 3.90 2.21
* 4 142,83 15656 23.42 15.90 12.25 8.48 6.183 3.85 2.21
* 4 143.0 15683 23.33 15.81 12.25 B8.44 6.13 3.86 2.21
Stn: 12 Lane:F3 Tenp J/C: Air: 87 PvT: 126 15:35
Sto Hgt psi 1bf Dfl Df2 Br3 Df4 Df5S Bfe Df7
C 109.3 12043 19.10 13.53 10.33 7.13 S5.07 3.03 1.73
C 110.4 12112 18.35 13.401 39.34 6.3%8 4.39 3.03 1.69
C 110.7 12144 18.27 12.87 9.94 6.92 4.38 3.03 1.78
* 1 57.2 6272 10.77 7.8 5.66 3.76 2.S53 1.52 0.82
* 1 57.1 8256 10.73 7.54 5.66 3.76 2.53 1.52 0.91
* 1 57.1 6264 10.683 7.8 S5.66 3.80 2.53 1.5 0.91
* 1 57.1 6256 10.31 7.87 5.74 3.88 2.67V 1.6S 1.00
* 2 32.6 9056 14.23 10.17 7.71 5.32 3.73 2.30 1.30
# 2 33.2 912 14,45 10.2 7.80 5.32 3.82 2.34 1.30
* 2 3.3 9136 14.4@ 10.26 7.7 3S.28 32.73 2.34 1.26
* 2  83.2 9123 14.45 10.26 7.30 5.36 3.73 2.38 1.30
* 3 110.4 12104 17.97 12.62 9.688 6.30 4,834, 2.99 1.69
* 3 110.7 12144 18.01 12.71 9.73 6.80 4.34 2.99 1.73
* 3 110.7 12144 18.06 12.67 2.77 6.80 4.33 3.08 1.78
* 3 110.9 121s2 18.06 12.67 9.73 6.20 4,89 3.03 1.73
* 4 142.2 155384 22.54 15.64 12,12 B8.%57 6.2 3.99 2.30
* 4 142.3 15603 22.50 15.84 12.12  3.57 8.27 4.07 2.34
* 4 142,59 15664 22.583 15.88 12.08 8.57 6.3 4,07 2.34
* 4 142.9 15664 22.66 i5.65 12.08 3.81 8.36 4.12 2.43
Stn: 150 Lane:F3 Temp J/C A1r: 38 PvT: 126 15:33
Sto Hgo psl Ibf £1 2 Df3 Df4 DfS Dfe Df7



1

15:33 930726

File: C:\FWD\DATA\271018B3.FWD
Road: US-10 EASTBOUND LANES, S5 MILES NORTH OF LITTLE
Subsection: 271015

2
>
r
£
o0
=
=

C 110.1 12030 2n.15 13.36 10.07 6.63 4.30 3.03 1.78
C 110.4 12112 19.23 12.75 9.51 6.37 4.76 3.038 1.78
C 110.4 12104 19.92 12.53 Q.47 6.37 4,71 3.08 1.82
* i 56.5 6200 11.27 7.45 5.36 3.38 2.40 1.52 0.91
* 1 56.2 6176 1l.l14  7.41 5.31 3.33 2.40 1.52 0.91
* 1 56.5 6200 11.14  7.41 5.27 3.33 2.44 1.52 0.91
¥ 1 57.1 6264 11.19  7.45 3.36 3.38 2.44 1.56 0.95
* 2 82.5 9040 14.96 9.87 7.28  4.381 3.47 2.25 1.26
* 2 83.0 9104 15.17 10.00 7.37 4.85 3.56 2.30 1.30
* 2 82.83 9072 15.12 10.00 7.33  4.8%5 3.56  2.30 1.3
* 2 83.3 9136 15.33 10.17 7.54 5,02V 3.73V 2.47V  1.32V
* 3 110.1 12080 138,81 12.41 9.30 6.29 4.867 3.08 1.78
* 3 110.7 12144 18.94 12.54 9.34 6.33 4.76 3.16 1.82
* 3 110.7 12136 18.89 12.58 9.38 6.37 4.76 3.2l 1.87
* 3 110.6 12123 13.85 12.350 9.2 6.33 4.7! 3.12 1.32
* 4 142.3 15608 23.46 15.47 11.61 38.10 6.13 4.16  2.47
* 4 142.2 15592 23.50 15.34 11.93 38.02 6.09 4.12  2.43
* 4 142.3 15608 23.46 15.38 11.53 8.02 6.09 4.12  2.43
4 142.5 15624 23.42 15.34 11.43 3.02 6.09 4.12 2.39
’L/TRANS BETNEEN DFB DF7 AND M/TRANS AT DF3
8tn: 175 Lane:F3 Temp: J/C: Air: 37 PvT: 123 15:41
8to Hgt  psi 1bf Dfl Df2 Df3 Df4 Df5S Df6 Df7
C 106.7 11633 18.98 16.33 11.87 7.93 5.80 3.34 1.82
C 107.7 11800 18.52 15.88 11.70 7.84 S5.73 3.55 1.95
¢ 107.5 11792 13.13 15.84 11.40 7.73 S.5! 3.42 1.37
* 1 37.0 8240 10.43 9.3l 6.56 4.22 2.84 1.73 1.00
* 1 56.5 6200 10.43 9.22 6.51 4,18 2.89 1.73 1.00
* 1 56.7 6216 10.43 9.13 6.51 4.1 2.84 1.69 0.95
* 1 57.1 6256 10.352 9.22 6.51 4,13 2.89 1.69 0.85
* 2 82.6 9064 14.29 12.24 8.83 5.83 4.13 2.5l 1.34
* 2 B3.5 9152 14.58 12.30 3.95 5.99 4,27 2.60 1.43
* 2 84.1 9216 14.62 12.50 8.85 5.99 4,22 2,56 1.3
* 2 83,5 9152 14.58 12.90 9.00 5.99 4.27 2.60 1.43
* 3 107.5 11792 17.89 15.30 1l.14 7.60 5.47 3.42 1.87
¥ 3 107.8 11316 18.01 15.47 11.23 7.68 3.51 3.42 1.87
* 3 107.7 11800 17.93 15.47 11.18 7.64 5.5l 3.42 1.87
* 3 107.8 11824 17.39 15.47 11.18 7.73 5.56 3.47 1.91
* 4 139.7 15320 21.95 18.05 13.34 9.71 7.16  4.59 2.56
* 4 140.0 15352 22,03 19.13 13.84 9.71 7.186 4,59 2.56
* 4 140.0 15344 22.16 19.09 13.84 9.67 7.16 4,55 2.56
* 4 140,0 15352 22.25 19.17 13.84 8.71 7.20 4.64 2,60
Stn: 200 - Lane:F3 Terp: J/C: Air: 36  PvT: 131 1S:44
Sto Hgt psi 1bf fi Df2 Df3 Dr4 DfS Df6 Df7
C 110.1 12080 20.9% 15.30 12.04 3.6l 6.27 4.93 2.13
C 110.7 12136 20.19 14.89 11.57 8.32 6.03 3.99 2.17
C 110.7 12144 19.98 14.43 11.40 3.13 6.00 3.980 2.00
* i S6.5 6232 11.94 38.53 6.56 4.47 3.16 1.99 1.08
* 1 S7.06 6248 11.94 3.53 6.51 4.43 3.20 1.99 1.04
* 1 57.0 6243 11.94 8.53 6.51 4,43 3.16 1.99 1.08
* 1 S6.3 6224 11.90 38.49 6.51 4,43 3,16 1.99 1.04
* 2 82.9 9086 15.75 11.38 8.83 6.21 4.53 2.86 1.47
* 2 82.9 9096 15.75 11.42 8.837 6.25 4.33 2.90 1.52
* 2 83.3 9136 15.79 11.42 3.9l 6.25 4.58 2.90 1.52
* 2 383.0 9104 15,79 11.42 83.87 6.29 4.53 2.990 1.52
* 3 110.7 12144 19,73 14.22 11.23 3.96 6.00 3.94  2.13
* 3 111.0 12163 19.86 14.26 11.23 8.10 6.00 3.94 2.08
* 3 111.3 12200 19.36 14.26 1(1.23 3.10 6.00 3.90 2.08
* 3 11t.0 12188 19.77 14,22 11.23 3.10 6,00, 3.90 2.08
* 4 142.6 15632 24.51 17.67 13.92 10.22 7.78 S5.16 2.26
* 4 143.2 15696 24.51 17.62 13.92 10.17 7.69 .16 2.32
* 4 142.5 15624 24,47 17.54 13.84 10.17 7.69 5.16 2.32
* 4 (43,0 15633 24.51 17.54 13.50 10.13 7.73 5.16 2.82
Stn: 225 Lane:F3 Tenp J/C Alr: 37 PvT: 131 15:47
Sto Hgt p=i 17 Dfi DS £2 Lra Drs Df€ DE7
C 109.9 12053 20.35 14,85 11.21 3.19 5.00 3.84 2.08
Co110.4 12112 20.238 14.95 10,93 7.39 6.09 3.99 2.17
C1l0.4 12104 20.03 13.33 10.71 7.77 5.96 3.90 2.04



15:47 930726 14,

File: C:\FWD\DATA\Z71013B3.FWD
Road: US-10 EASTBOUND LANES, 5 MILES NORTH OF LITTLE FALLS, MN.
Subsection: 271013

#* 1 57.1 6256 11.86 3.14 6.13 4.22 3.16 1.99 1.08
# 1 57.2 6280 11.86 8.10 65.13 4,18 3.11 1.95 1.04
* 1 57.8 6336 11.86 a&.l14 6.13 4,15 3.16 1.91 1.04
* 1 57.0 6240 11.69 8.10 6.03 4.14  3.07 1.95 1.00
* 2 B32.5 9040 15.58 10.77 8.27 5.87 4.40 2.86 1.52
* 2 83.5 9160 15.83 10.90 3.40 5.9 4.44 2.95 1.56
* 2 83,5 9160 15.71 10.77 3.27 S5.87 4.36° 2.86 1.36
* 2 B83.8 9184 15.84 10.86 B.35 5.895 4.40 2.95 1.52
* 3 110.4 12112 19.77 13.593 10.30 7.64 5.32 3.99 2.08
* 3 110.7 12144 19.90 13.57 10.54 7.63 5.87 3.384 2.17
* 3 110.7 12144 19.90 13.49 10.50 7.64 5.37 3.94 2.13
* 3 110.9 12160 19.36 13.49 10.54 7.8 S5.87 3.99 2.17
* 4 142.0 15563 24.59 16.63 13.02 9.67 7.56 5.1l 2.86
* 4 142.6 15640 24.53 16.50 12.98 9.62 7.36 S5.16 2.86
* 4 142.3 15808 24.51 16.46 12.90 9.58 7.96 S5.16 2.86
* 4 142.5 15624 924.55 16.46 12.94 9.58 7.65 5.20 2.91
‘L/TRANS BETWEEN DF6-DF
Stn: 250 Lane:F3 Temp: J/C: Air: 33 PvT: 131 15:49
8to Hgt  psi 1bf Dfl Df2 Df3 Df4 DfS Df6 Df7
© 110.0 12056 20.49 14.18 11.05 7.94 5.73 3.84 1.95
C 110.7 12136 19.77 13.62 10.87 7.73 S5.69 3.64 2.00
C 110.8 12120 19.85 13.57 10.63 7.73 5.73 3.68 2.03
* 1 57.0 8240 11.56 7.93 6.04 4,14 2,93 1.86 1.00
* 1 57.2 6280 11.89 8.0l 6.08 4,18 2.93 1.86 1.00
* 1 57.2 6280 11.6% 7.97 6.04 4.18 2.93 1.36 1.00
* 1 57.2 6272 11.69 3.06 6.13 4.2 3.02 1.95 1.13V
* 2 82.%5 9040 15.33 10.56 8.23 5.87 4.2 2.69 1.47
* 2 53,3 9136 15.50 10.64 3.27 5.87 4.27 2.69 1.43
* 2 83.6 9166 1S5.54 10.69 3.3l 5.91 4,27 2.69 1.47
* 2 33.3 9128 15.54 0n.60 38.27 S.37 4.27 2.69 1.43
* 3 110.6 12128 19.36 13.27 10.41 7.56 5.80 3.64 2.04
* 3 110.9 12160 19.19 13.06 10.28 7.43 5.42 3.47V 1.82
* 3 111.2 12184 19.36 13.23 10.41 7.56 5.60  3.64 1.95
* 3 111.3 12208 19.40 13.19 10.41 7.60 5.84 3.68 2.04
* 4 142.2 15592 23,96 16.24 12.90 9.50 7.16 4.77 2.65
# 4 142.5 15616 ©23.96 16.20 12.85 9.50 7.2 4.77  2.69
* 4 142.9 15664 23.96 16.16 12.81 9.54 7.20 4.77 2.65
* 4 142.9 15672 24.01 16.16 12.85 9.58 7.2 4.85 2.73
Stn: 275 Lane:F3 Temp: J/C: Air: Q0 PvT: 130 15:52
Sto Hgt psi 1bf Df1 Df2 Df3 Df4 DfS Df6 £7
C 110.0 12064 20.19 14.48 11.40 7.85 5.56 3.47 1.82
C 110.6 12128 19.36 13.83 10.84 7.56 S5.47 3.47 1.82
C 111.0 12163 19.19 13.66 10.71 7.47  S5.47  3.47 1.91
* 1 $6.5 6200 11.14 8.0l 6.13 3.97 2.76 1.68 0.91
* 1 s7.2 6288 11.31 8.06 6.17 4.01 2.80 1.73  0.85
* 1 s6.7 6216 11.27 7.97 6.08 3.97 2.76 1.69 0.91
* 1 57.1 6256 11.35 3.0l 6.13 4.01 2.80 1.73 0.81
* 2 32.9 9083 15.04 10.69 B3.35 S5.70 4.09 2.56 1.34
* 2 83.5 9152 15.04 10.77 8.44 S.78 4.13 2.60 1.39
* 2 83.0 9112 15.04 10.69 B3.35 5.70 4,09 2.56 1.34
* 2 33.3 9144 15.08 10.77 8.40 5.74 4.13 2.60 1.39
* 3 110.1 12080 18.77 13.31 10.50 7.38 5.47 3.51 1.91
* 3 110.9 12152 18.89 13.44 10.58 7.47 5.31 3.60 1.95
* 3 110.9 12160 18.35 13.31 10.54 7.43 5.5l 3.55 1.91
* 3 110.9 12160 138.81 13.2 10.50 7.39 5.47 3.55 1.91
* 4 142.2 15584 22.92 16.2 12.90 9.29 6.9 4,539 2.52
* 4 142.6 15632 23.04 16.2 12.90 9.28 7.02 4.84 2.52
* 4 142.9 15672 23.04 16.20 12.90 9.33 7.07. 4.68 2.56
* 4 142.9 15672 23.00 16.12 12.31 9.29 7.02 4.64 2.36
Stn: 300 - Lane:F3 Temp: J/C Air: 88 PvT: 128 15:58
Sto Hgt  psi Ibf bfl Df2 Df3 Df4 DfS Dfé Df7
o 110.9 12152 18.98 13.44 10,43 7.26 5.1l 3.29 1.91
C 111.0 12176 18.81 13.36 10.43 7.26 3.1l 3.29 1.37
C 110.9 12160 13.77 13.36 10.45 7.26 .11 3.29 1.91
* 1 S57.1 ecse 11.27 3.0l 5.13 4.0 2.71 1.649 0.95
* 1 S7.1 6256 11.19 7.97 5.04 3.83 .67 1.80 0.95



15:58 930726 1S.

File: C:\FWD\DATA\271013B3.FWD
Road: Ub 10 EASTBOUND LANES, 5 MILES NORTH OF LITTLE FALLS, MN.

Subsecticn: 271013

* 1 56.3 6224 11.43 7.97 6.03 3.97 2.71 1.6¢ 1.00
* 1 57.1 6264 11.27 7.97 6.03 3.97 2.67 1.65 0.85
* 2 32.3 9032 14.83 10.47 a.110 5.45 3.78 2.34 1.30
* 2 33.0 3096 15.08 1(0.64 3.23 5.57 3.82 2.38 1.34
* 2 33.2 Q120 15,12 10.73  3.27 S5.61 3.82 2.43 1.324
* 2 83.2 9128 15.17 10.73 8.31 S.61 3.87 2.47 1.3
* 3 110.4 12112 18.80 13.19 10.33 7.08 5.02 3.21 1.82
* 3 111.0 12176 18.73 13.36 10.435 7.26 5.16 3.23 1.91
* 3 111.4 12216 18.77 13.31 10.41 7.22 5.07 3.258 1.87
*» 3 111.2 12184 18.73 13.27 10.37 7.18 5.02 3.2l 1.82
+ 4 142.3 15656 23.00 16.24 12.77 3.99 B8.49 4.25  2.47
» 4 143.6 15752 23.21 16.29 12.77 8.99 B.44 4.20  2.43
* 4 143.5 15736 23.21 16.33 12.31 9.03 6.48 4.2 2.47
* 143.3 15712 23.17 16.29 12.77 3.95 6.44 4.23 2.47
M/TRANS BETWEEN DF4-DFS
Stn: 325 Lane:F3 Temp: J/C: Air: 90 PvT: 130 16:02
Sto Hgt  psi 1bf Df1 Df2 Df3 Df4 DfS Df6 Bf7
& 110.4 12112 20.23 14.43 11.10 7.68 5.47 3.25 1.73
& 111.2 12182 192.56 13.92 10.75 7.47 5.33 3.25 1.73
¢ 111{.0 12176 18.40 13.79 10.87 7.43 3.33 3.2l 1.73
* 1 S7.1 6256 11.8L 8.40 6.26 4.14 2,30 1.6  0.91
* 1 S56.3 B232 11.77 3.3 6H.26 &.09 2.76 1.60 0.91
* i S6.3 6224 11.73 3.32 6.17 4.05 2.7l 1.80  0.37
* 1 57.1 6256 11.77 3,36 68.21 4,05 2.76 1.80 0.37
* 2 32.3 2032 15.38 10.99 3.40 S.74 4.04 2.43 1.30
+ 2 33.3 09136 15.63 11.16 3.53 5.33 4.09 2.47 1.30
« 9 83.3 9136 15.53 11.12 B3.43 5.78 4.09 2.47 1.34
* 2 33.5 9160 15.38 11.07 3.48 5.78 4.04 2.43 1.30
* 3 0110.3 12098 19.02 13.49 10.30 7.35 5.2 3.2 1.78
* 3 11l.3 12200 19.1% 13.57 10.50 7.39 3.29 3.25 1.78
* 3 111.2 12192 19.19 13.62 10.54 7.43  35.33 3.29 1.82
* 3 111.2 12192 19.10 13.49 10.50 7.35 5.29 3.25 1.78
» L 142.5 15656 23.13 16.37 12.77 9.12 6.76 4.25 2.34
+ 4 143.5 15736 ©23.25 16.33 12.77 9.16 6.76 4.29 2.39
+ 4 143.5 15728 ©23.17 16.33 12.77 9.16 6.80 4.29 2.39
+ 4 143.6 15744 23.17 16.24 12.68 9.12 6.76 4.25 2.39
Stn: 350 - Lane:F3 Temp JiC: Air: 90 PvT: 117 16:05
Sto Hgt  psi Ibf Bf Df2 Df3 Df4 Df6 Df7
C 109.7 12032 22.12 15.43 11.78 8.10 2. 3.38 1.73
C 110.0 12064 21.24 14.37 11.40 7.39 S. 3.33 1.82
C 110.3 12096 21.07 14,78 11.27 7.31 5. 3.33 1.78
+# 1 S5B.7 6208 12.86 3.96 6.60 4.26 2.8 1.68 0.91
+ 1 58,5 6200 12.832 3.92 6.56 4.26 2. 1.69 0.9S
* 1 S6.1 6160 12.69 8.83 6.47 4.18  2.¢ 1.69 0.91
* 1 58.5 6200 12.73 B8.92 6.56 4.22 2. 1.89 0.91
+ 2 31,9 3976 16.76 11.72 8.83 5.31 4. 2.51 1.34
*» 2 52.8 9080 16.93 11.89 9.00 6.04 4. 2.80 1.39
» 2 382.6 9043 16.84 11.72 8.87 5.95 4. 2.47 1.30
* 2 32.8 9072 16.33 11.85 Q.00 S5.99 4.8 2.56 1.34
* 3 109.9 12056 20.65 14.39 11.10 7.64 5. 3.42 1.78
* 3 110.4 12112 20.78 14.48 11.10 7.64 S, 3.38 1.82
* 3 110.9 12160 20.86 1(4.52 11.18 7.73 S. 3.47 1.87
* 3 110.7 12144 20.78 14,43 11.05 7.64 5. 3.42 1.82
* 4 142.2 15592 25.22 17.54 13.58 9.58 7. 4,46  2.47
* 4 142.3 15656 25.05 17.36 13.45 9.48 6. 4.38 2.39
* 4 142.5 156i6 25.09 17.36 13.45 9.54 7. 4,48 2.43
* 4 142.9 15656 25.14 17.41 13.54 9.53 7. 4.355 2.47
Stn: 373 ~ Lane:iF3 Temp: J/C: Alr PvT: 123 i6:09
5to Hgt  psi 1bf Df1 Dfe Df3 Dfé4 Df6 Df7
C 110.3 12033 19.73 14.52 11.23 7.94 5. 3.83 2.09
C 110.7 12144 19.19 14.05 10.83 7.73 S. 3.60 1.99
C 110.9 12152 19.06 3.87 10.380 7.63 S 3.60 2.00
* 1 S7.0 6240 11.85 3.40 6.26 4.18 2. 1.78  0.9%
* {0 58.3 8208 11.81 S.49  6.34%4 4.2% I, 1.8 1.90
* 1 S7.0 6240 11.77  3.45  8§.30  4.22 2. 1.32  0.3%
* 1 57.9 8243 11.73  3.40  6.26 4.2 2. 1,32 0.3%
« 2 33,2 92120 15.3% 11.12  8.83 S.31 4. 2.8 1.47




16:09 330726 i6.

File: C:\FWD\DATA\271013B3.FWD
Road: US-10 EASTBOUND LANES, S MILES NORTH OF LITTLE FALLS, MN
Subsection: 2710183
* 2 33.8 91863 15.42 11.20 3.57 5.93 4.27 2.73 1.828
* 2 83.0 9104 15.38 11.07 &.57 5.99 4.3 2.32V  1.63V
* 2 33.8 9134 15.33 11.07 3.53 5.95 4,22 2.69 1.47
* 3 110.6 12120 13.88 13.53 10.54 7.351 5.47 3.55 1.95
* 3 110.7 12144 18.81 13.57 10.38 7.586 5.51 3.60 2.00
* 3 111.2 12184 18.81 13.53 10.38 7.60 5.51 3.60 2.00
* 3 111.2 12182 18.73 13.53 10.54 7.58 5.51 3.60 2.00
* 4 142.6 15640 22.66 16.29 12.90 9.41 7.02 4,68 2.60
+ 4 142.9 15672 22.66 16.29 12.85 9.486 7.07 4.72  2.68
* 4 143.2 156338 22.58 16.12 12.77 9.33 6.956 4.64  2.352
* 4 142.9 15872 22.62 16.20 12.81 9.46 7.07 4.77 2.69
Stn: 400 Lane:F3 Temp J/C: Air: 91 PvT: 129 16:12
Sto Hgt  psi 1bf fl Dfr2 Df3 Df4 DfS Df6 Df7
C 109.6 12016 19.77 14.22 10.97 7.64 S.47 3.38 1.82
C 110.6 1212¢ 19.3 13.87 10.71 7.51 5.38 3.42 1.32
C 110.9 (2160 19.23 13.79 10.67 7.51 5.42 3.51 1.91
* 1 56.8 6232 11.73 8.32 6.17 4.05 2.76 1.69 0.81
* 1 57.1 6264 11.81 8.40 6.21 &4.14 2,80 1.73  0.95
* 1 57.4 6296 11.73  B3.36 6.21 4.08 2.76 1.68 0.91
* 1 37.1 6256 11.69 3.32 6.21 4.0 2.76 1.69 0.9l
* 2 83.0 9104 15.42 10.94 B3.35 5.74 4.04 2.5l 1.34
+ 2 83.2 9123 15.46 10.89 B.40 5.78 4.09 2.5l 1.34
* 3 83.3 9l44 15.50 10.99 B.44 5.73  4.08  2.38 1.34
* 2 33.5 9152 15.42 10.90 3.3S 5.74 4.04 2.51 1.34
* 3 110.4 12112 18.81 13.40 10.37 7.35 5.29 3.42 1.32
* 3 111.2 12192 18.31 13.44 10.45 7.35 5.38 3.42 1.32
* 3 111.2 12184 13.81 13.40 10.41 7.39 5.38 3.38 1.87
* 3 110.7 12144 13.73 13.36 10.33 7.3 5.33 3.42 1.37
* 4 142.5 15624 22.79 16.07 12.63 9.16 6.39 4.51 2.47
« 4 142.9 15B64 22.87 16.12 12.72 9.24 6.93 4.58 2.36
« 4 142.9 15672 22.75 16.03 12.60 9.16 6.85 4.55 2.32
+ 4 143.0 15630 22.75 15.94 12.60 9.16 6.85 4.55 2.52
Stn: 425 ~ Lane:F3 Temp J/C: Air: 91  PvT: 130 16:186
Sto Hgt  psi 1bf Dfl Bf2 Df3 Df& DfS Dfs Df7
C 109.9 12043 20.99 14.91 10.93 7.13 5.02 3.16 1.865
C 110.6 12120 20.07 14.22 10.41 6.92 4,93 3.12 1.69
C 110.7 12136 19.86 14.05 10.37 6.92 4,98 3.16 1.73
* 1 56.7 6203 11.80 3.53 6.03 3.80 2.62 1.56 0.32
* 1 56.7 6216 11.80 3.53 6.08 3.84 2.8 1.56 0.32
* 1 6.8 6224 11.86 B8.53 6.08 3.84 2.8 1.36 0.82
* 1 56.4 6124 11.31 3.93 6.04 3.80 2.53 1.58 0.78
* 2 82.9 9096 15.75 11.20 8.18 5.32 3.78 2.30 1.21
* 2 33.0 9104 15.75 11.25 3.18 5.40 3.82 2.30 1.21
* 2 32.6 9056 15.79 11.23 3.27 5.45 3.91 2.432 1.39
* 2 82.3 9072 15.71 11.20 3.18 5.3 3.32 2.34 1.26
* 3 110.1 12072 19.44 13.75 10.11 £.86 4.93 3.16 1.73
* 3 110.7 12136 19.40 13.75 10.1S 6.84 4.98 3.16 1.73
* 3 110.7 12136 19.40 13.70 10.11 6.80 4.93 3.18 1.69
* 3 110.7 12136 19.40 13.75 10.11 5.83 4.38 3.21 1.78
« 4 142.2 15584 23.59 16.46 12.17 B.44 6.22 4.12  2.26
* 4 142.8 15640 23.59 16.42 12.17 3.44 6.27 4,12 2.2
+ 4 142.6 15632 923.50 16.37 12.12 8.44 6.31 4.16 2.30
* 4 142.6 15632 23.46 16.29 12.12 3.40 86.27 4.16 2.26
‘M/TRANS BETWEEN DF2~DF3
Stn: 450 Lane:F3 Temp J/C: Air: 91  PvT: 128 16:20
Sto Hgt  psi 1bf Dfi Df2 Df3 Df4 DfS Df6 Df7
S 110.0 12056 20.07 14.13 10.97 7.80 5.56. 3.47 1.87
C 110.3 12160 19.40 13.82 10.63 7.3 5.42  3.47 1.87
C 110.9 12152 19.23 13.53 10.54 7.3 5.42 3.51 1.87
¥ 1 S6.7 6216 11.60 B.14 6.17 4.05 2.80 1.65 0.9l
* L S6.7 6216 11.352 8.10 5.13 4.01 2.76 1.65 0.37
* 1 56.5 8200 11.56 8.14 5.17 4,05 2.30 1.88 0.91
- 1 6.3 5224 11.352 3.14 6.13 4,91 2.76 1.855 0.37
* o 32.3  93¢o4 15.25 10,89 2.27  S.€L 4,09 .47 1.32
+ 3 A3.0 2104 15,28 10.32 3.3%  $.70  &.17 0 2.28 1,39
+ 2 A3.0 5104 15.33 10.77 B8.27 S.88 4.09  2.47 1.34
* 2 33.2 9120 15.33 10.73 5.31 5.66 4,03 2.5l 1.3&



16:20 930726 17.

File: C:\FWD\DATA\271018B3.FWD
Road: US-10 EASTBOUND LANES, S MILES NORTH OF LITTLE FALLZ, MN.

Subszction: 271013

£ 3 110.4 12112 18.31 13.14 10.24 7.18 S5.23 3.38 1.82
* 3 110.9 12152 18.84 13.19 10.28 7.22 S5.33 3.42 1.82
# 3 11l.0 12163 13.89 13.19 10.28 7.22 5.38 3.42 1.82
+ 3 110.9 12160 18.94 13.19 10.28 7.22 S5.42 3.47 1.9l
x4 142.2 15592 22.37 15.77 12.34 8.86 8.71 4.42  2.39
* 4 142.8 15648 22.87 15.73 12.34 8.86 6.67 4.42  2.43
*» 4 142.9 15664 22.92 15.73 12.30 3.82 6.71 4.42  2.43
* 4 142.6 15640 22.92 15.77 12.34¢ B3.86 6.71 4.31  2.47
8tn: 475 Lane:F3 Temp J/C Air: 90  PyT: 123 16:22
Sto Hgt  psi 1bf Df1 Dra Df3 Df4 DS D6 Df7
C 110.4 12104 19.56 14.18 10.97 7.51 S.47 3.38 1.82
C 110.9 12160 19.06 13.79 10.71 7.3 5.38 3.38 1.82
C 110.9 12152 19.02 13.75 10.67 7.38 5.42 3.42 1.87
» 1 56.4 61384 11.44 B.32 6.26 4.05 2.76 1.85 0.87
*» 1 S56.7 6208 1l.44 B3.36 6.30 4.09 2.84 1.68 0.91
*» 1 S6.7 6216 11.48 8.36 6.30 4.14 2.84 1.73 0.95
+ 1 S57.1 6264 11.52 3.36 6.26 4.09 2.80 1.65 0.91
» 2 82.5 9040 15.12 10.94 B.40 S.66 4.04 2.47 1.30
+ 2 32,8 9080 15.17 10.99 3.44 5.74 4.09 2.51 1.34
+ 2 B52.9 9096 15.21 11.03 8.4 5.74 4.13 2.31 1.34
» 2 83,0 9096 15.25 11.03 3.43 5.73 4.09 2.51 1.39
* 3 110.9 12152 18.64 13.44 10.45 7.26 S5.33 3.33 1.78
+ 3 111.3 12200 18.581 13.53 10.50 7.30 5.33 3.42 1.32
« 3 111.7 12248 18.85 13.57 10.5 7.35 5.42 3.47 1.9
«# 3 111.3 12200 18,81 13.49 10.30 7.3 5.33  3.47 1.87
* 4 143.0 15880 22.75 16.16 12.60 8.99 6.71 4.42  2.39
* 4 143.6 15752 22.587 16.20 12.72 9.08 6.85 4.51  2.47
* 4 143.3 15720 22.79 16.12 12.60 B8.99 6.76 4.42  2.39
« 4 143.,5 15723 22.83 16.16 12.60 B.99 6.30 4.46 2.43
Stn: 500 Lane:F3 Temp: J/C: Air: 90  PvT: 124 16:25
Sto Hgt  psi ibf £l Df2 Df3 Df4 DfS Df6 Df7
€ 119.1 12072 20.1S 14.38 11.23 7.98 S5.82 3.77 2.04
C 110.7 12144 19.65 14.09 11,01 7.88 S.32 3.77 2.08
c 1il.0 12163 19.56 13.96 10.97 7.85 S.82 3.77 2.04
=« 1 5.7 6216 11.69 8.27 6.3 4.26 2.98 1.86 1.00
+» 1 5.1 /152 11.69 3.32 6.30 4.26 3.02 1.86 1.00
+ 1 S6.8 6224 11.73 3.36 6.34 4.22 3.02 1.82 1.00
*# 1 SB6.3 6224 11.73 3.32 6.3& 4.26 3.07 1.86 1.04
» 2 32,5 9040 15.54 11.07 8.57 5.99 4.36 2.73 1.47
+ 2 83.0) 9096 15.63 11.16 8.70 6.08 4.44 2,77 1.47
» 2 32.8 9080 15.87 11.16 8.70 6.08 4.49 2.32 1.52
* 2 383.3 9136 15.67 11.16 3.70 6.04 4.44 2.77 1.47
= 3 110.4 12112 19.23 13.66 10.80 7.68 S5.73 3.73  2.00
+ 3 111.9 12264 19.48 13.79 10.83 7.8f 5.37 3.31 2.08
# 3 110.7 12144 19.36 13.70 10.84 7.77 5.82 3.77 2.08
*# 3 109.9 12040 19.23 13.%3 (0.7t 7.8 35.73 3.73 2.00
* 4 142.S 15624 23.33 16.46 13.02 9.54 7.29 4,81 2.69
» 4 142.0 15534 23.42 16.46 13.07 9.58 7.38 4.90 2.69
# 4 141.,7 15544 23.46 16.46 13.07 9.8 7.33 4.90 2.69
* 4 l41.9 15560 23.50 16.42 13.02 9.58 7.33 4.35 2.69
Stn: 505 - Lane:F3 Temp J/C: Air: 90  PvT: 126 16:30
Sto Hgt 851 1bf Df1 Df2 Df3 Df4 DfS Dfo Df7
C109.3 11992 19.19 13.57 10.67 7.73 S5.80 3.684 2.00
c 110.3 12083 19.15 13.82 10.71 7.77 5.89 3.73 2.04
Cc 110.1 12072 19.10 13.62 19.75 7.3l 5.69 3.73 2.08
+» 1 S5.5 6096 11.40 B.06 6.13 4.26 2.839 1.78 0.93
+ 1 S5.4 6072 11.31 7.97 6.93 4.14 2.34. 1.73 0.95
+ 1 SB.1 6160 11.52 8.23 6.26 4.31 2.98 1.86 1.04
« 1 55.4 6072 11.31 B8.06 6.13 4.22 2.34 1.78 0.95
+# 2 82,5 9040 15.42 10.90 8,53 6.04 4.31 2.73 1.32
+ 2 B1.9 8976 15.42 10.90 B.43 5.99 4.27 2.69 1.47
«+ 2 31.7 290 15.48 10,94 3.53 6.04 4,36 1.77 1.52
+ 2 B3.5 9180 15.83 1ii.12 &.85 8.16 4.40  2.50 1.32
« 3 110.3 12083 19.02 12,53 10.83 7.73 S.84 3.83  1.00
« 3 ilo.l 12072 19,02 12,83 10.87 7.77 £.69 3.8 .04
+ 3 110.4 12120 18,10 12.57 10.67 7.77 Z.84 .85  2.09
« 3 i09.9 12040 19.10 13.37 10.71 7.73 5.89 3.83  2.00
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Eile: C:\FWD\DATAN271013B3.FWD
Eoad: US-10 EASTBOUND LANES, S MILES NORTH OF LITTLE FaLLS, MNM.
Subsecticon: 271013
* 4 142.9 156684 23.34 16.486 13.07 9.67 7.20 4.35 2.73
* 4 142.2 15582 23.34 16.46 13.02 3.62 7.20 4,31 2.69
* 4 142.5 158624 23.33 18.30 13.07 9.67 7.20 4.31 2.73
* 4 142.6 15632 23.46 16.46 13.02 9.62 7.25 4.0% 2.69
Stn: SiN Lane:F3 Tenp: J/C: Air: 91 PvT: 126 16:33
Sto Hgt psi 1bf Df1 Df2 Df3 Df4 Df5S Df6 Df7
C 103.8 11836 20.61 14.52 11.44 3.06 35.91 3.63 1.87
C 109.7 12032 19.94 14,09 11.18 7.89 5.82 3.84 1.89
C 119.0 12056 19.77 13.86 11.05 7.35 35.82 3.64 1.85
* 1 55.4 6064 11.56 B.19 6.30 4.22 2.98 1.82 0.95
* 1 55.9 6128 11.69 3.32 6.43 4.31 3.07 1.386 1.00
* 1 55.7 6096 11.%2 3.19 6.30 4,22 2.98 1.738 0.85
* 1 55.9 6136 11.69 3.32 6.43 4,35 3.11 i.91 1.04
* 2 8l.4 38836 15.28 11.03 8.65 6.08 4.31 2.69 1.43
* 2 32.3 99024 15.79 11.2 3.7 6.16  4.40 2.77 1.47
* 2 51.9 3984 15.67 11.07 5.65 5.08 4.36 2.69 1.43
* 2 31.7 3960 15.71 11.20 3.73 6.21 4. 44 2.77 1.52
* 3 110.0 12056 19.36 13.66 10.84 7.77 95.73 3.64 1.9l
* 3 110.7 12136 19.43 13.79 10.35 7.81 5.32 3.868 1.99
* 3 110.3 12035 19.44 13.66 10.34 7.77 5.78 3.686 1.95
* 3 110.0 12064 19.40 13.86 10.34 7.73 35.78 3.68 1.95
* 4 143.0 15680 24,01 1B.63 13.28 9.71 7.33 4.77 2.60
* 4 142.2 15592 24.01 16.88 13.24 9.5 7.568 4.77 2.60
* 4 142,68 15632 24,01 16.33 13.20 9.62 7.38 4.81 2,60
* 4 142.6 15640 24.05 18.55 13.20 9.583 7.47 4.81 2.60
Stn: 515 Lane:F3 Temp J/C: Air: 90 PvT: 122 16:386
Sto Hgt psi Ibf Dfl Df2 Df3 Df4 DfS Df6 Df7
C 103.4 11883 21.70 15.12 11,61 3.27 6.04 3.81 2.04
C 109.1 11960 20.91 14.65 11.40 5.10 S5.96 3.73 1.85
C 109.0 11944 20.70 14.56 11.3 3.10 5.00 3.381 2.08
* 1 54.6 5992 11.98  8.45 6.34 4,31 3.08 1.32 0.95
* 1 55.7 6112 12.15 B8.66 6.51 4.47 3.16 1.99 1.04
* 1 54,8 8003 11.94  B5.48 B8.43 4,39  3.07 1.86 1.04
* 1 55.1 6032 12.02 3.357 6.47 4.47 3.1 1.99 1.08
* 2 81.3 8920 16.34 11.50 2.73 6.21 4.48 2.73 1.43
* 2 381.0 8330 16.30 11.46 3.87 6.21 4,49 2.69 1.43
* 2 8l1.6 8844 16.3 11.59 3.81 6.25 4.49 2.77 1.43
* 2 31.3 8912 16.38 11.58 3.81 6.2 4.5 2.382 1.52
* 3 110.0 12064 20.40 14.35 11.10 8.02 5.91 3.73 1.95
* 3 110.3 12096 20.49 14,39 11.13 3.068 S5.96 3.73 1.95
* 3 1058.3 11976 20.36 14.31 11.14 B.02 S.91 3.73 1.85
* 3 106.7 12024 20.36 14.26 1l1.14 B8.02 5.91 3.73 1.95
* 4 142.5 15624 24,97 17.41 13.62 9.96 7.47 4.85 2.56
»— 4 142.2 15534 24,97 17.41 13.71 10.00 7.56 4.94 2.865
=z 4 - 142.2 15592 24.93 17.36 13.67 10.00 7.51 4.85 2.60
. o* 4 142.5 1S624 24,39 17.32 13.67 10.00 7.56  4.90 2.65
3tn: Lane:!F3 Temp a0  PvT: 122 168:49
Sto H l1bf Dfl Df2 DfS Df8B Df7
11960 19.382 14.82 11. 6.00 3.68 1.81
12024 18.36 14.3 11, 5.37 3.60 1.87
12016 19.18 14.26 11.2 5.91 3.69 1.87
* 6120 11.27 B8.45 6. 3.07 1.86 1.03
* 6096 11.23 3.36 6. 3.11 1.86 1.04
* 6030 11.19 3.32 8. 3.02 1.78 0.85
* 6064 11.10 3.27 6. 3.07 1.82 1.900
* 8960 15.17 11.29 3. 4,53 2.73 1.47
* 8852 15.21 11.29 3. 4,440 2.69 1.36
* 8934 15.25 11.25 8.4 4,49, 2.69 1.39
* 9056 15.35 11.38 3. 4,53 2.7 1.43
* 12088 19.02 14,05 1. 5.87 3.64 1.91
* 12096 13.93 14,05 11l. 5.91 3.64 1.91
* 12083 18.98 13.96 11. .87 3.60 1.87
* 12104 13,39 13.86 1l. 5.87 3.684 1.87
« 185382 23. 17.06 13, 7.42 4.72 2.
* 15576 23 17.08 i3.! 7.51 4,77 z.
* 12603 17.02 13, T.aT &3] 2
* (36843 16.93 13, T.EH 4,77 2.
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16:40 930728 Le.

File: C:\FWD\DATA\2710138B3.FWD
Road: US-10 EASTEOUND LANES, S MILES NORTH OF LITTLE FALLS, MN.

Subsection: 271013

3tn: 925 Lane:F3 Tenp: J/C: Air: 99  PvT: 122 16:42

3tec Hgo psi 1bf Dfl Df2 Df3 Dféa DfS Df6 nf7
C 107.7 11303 21.32 15.80 11.91 3.1 5.82 3.63 1.35

C 108.4 11830 20.865 15.47 11.61 7.93 5.78 3.68 2.00

C 108.3 11864 20.49 15.43 11.53 7.88 5.78 3.73 2.00

* 1 S5.S 6083 12.15 8.92 6.5l 4.22 2.93 1.86 1.04
i 1 s5.7 6104 12.13 8.96 6.51 4.22 2.98 1.91 1.08
* 1 55.3 6120 12.15 3.986 6.5l 4,22 2.93 1.86 1.00
* 1 56.1 6144 12.32  9.01 6.51 4.22 2.98 1.86 1.00
* 2  B82.2 9016 16.59 12.15 9.04 6.08 4.40 2.77 1.47
¥ 2  B32.2 9016 16.59 12.15 9.04 6.12 4.36 2.77 1.43
* 2 82.2 9005 16.59 12.11 3.00 6.12 4.36 2.77 1.47
* 2  382.3 9024 16.87 12.15 9.04 6.12 4.40 2.82 1.52
* 3 109.0 11952 20.19 15.08 11.35 7.33 5.786 3.73 2.00
* 3 103.1 113856 20.15 15.04 11.35 7.8 S5.82 3.73 2.04
* 3 109.0 11344 20.19 15.08 11.35 7.39 5.32 3.73 2.00
* 3 109.1 11968 20.15 15.08 11.31 7.85 S5.78 3.73 2.00
* 4 139.4 15280 24.76 18.36 13.88 9.8 7.38 4.85 2.60
* 4 139.6 15296 24.80 13.40 13.87 9.92 7.47 4,98 2.73
* 4 139.4 15283 24.76 18.31 13.92 9.92 7.42 4.34 2.63
* 139.6 15206 24.30 13.31 13.82 9.22 7.47 4.98 2.69
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Stn: 3530 Lane:F3 Tenp J/C Air: 90  PvT: 118 16:43

Sto Hgt  psi lbf Dfl Dfe Df3 Df4 Df5 Df6 £7
c 109.6 12016 20.15 4.6 11.13 7.94 5.78 3.81 2.08

C 109.6 12024 19.86 14.56 11.23 7.98 5.78 3.86 2.08

C 119.1 120380 19.90 14.56 11.27 8.02 S5.87 3.86 2.08

* ! SB.1 6152 11.60 B8.49 6.34 4.22 2.8 1.36 1.04
* 1 S55.4 6072 11.43 8.45 6.30 .22 2.84 1.9} 1.13
* 1 55.7 6112 11.82 8.45 6.30 4.22 2.89 1.36 1.03
* { S55.5 6030 11.52 8.49 6.34 4,22 2.93 1.91 1.1
*+ 2  Bl.6 8952 15.38V 11.25V B5.43V 5.37V 4.04V 2,60V 1.43
+ 2 31.9 3976 15.75 11.63 3.37 6.16 4.36 2.90 1.80
# 2 3l.7 8963 15.75 11.59 3.83 6.12 4.3t 2.82 1.92
*+ 2 31.9 8976 15.84 11.59 B3.37 6.12 4.36 2.90 1.36
« 3 110.3 12088 19.77 14.52 11.23 8.02 5.82 3.90 2.13
» 3 109.9 12043 19.73 14.43 1i.14 7.94 35.78 3.31 2.04
« 3 110.1 12080 19.77 14.43 11.18 7.98 5.87 3.86 2.08
+# 3 110.0 12064 19.77 14.43 11.13 7.98 5.87 3.86 2.08
+ 4 142.3 156G4 24.34 17.75 13.84 10,05 7.47 4.98 2.73
*» &4 143.5 15736 24.34 17.80 13.36 10.09 7.56 5.03 2.78
*» 4 143.3 15720 26.33 17.84 13.92 10.13 7.60 3.1l  2.86
» 4 143.2 15704 24,33 17.75 13.88 10.09 7.60 5.07 2.73



Summary of Data for section 271018B
Analyzed by: ROBERT VAN SAMBEEK on 08-11-1993

UNCORRECTED Overall Deflection Statistics

Mean Values (mils/kip)

Test Drop Sensor Sensor Sensor Sensor Sensor Sensor Sensor
Loc. Ht 1 2 3 4 5 6 7

3 1 1.8501 1.3176 0.9829 0.6486 0.4485 0.2736 0.1549

2 1.6988 1.2059 0.9187 0.6291 0.4486 0.2795 0.1537

3 1.5825 1.1208 0.8627 0.6053 0.4417 0.2815 0.1565

4 1.5130 1.0613 0.8220 0.5879 0.4383 0.2873 0.1625

Standard Deviations

Test Drop Sensor Sensor Sensor Sensor Sensor Sensor Sensor
Loc. Ht 1 2 3 4 5 6 7

3 1 0.0814 0.0729 0.0567 0.0463 0.0359 0.0252 0.0116

2 0.0678 0.0646 0.0512 0.0429 0.0331 0.0227 0.0096

3 0.0583 0.0621 0.0481 0.0411 0.0333 0.0239 0.Cu24

4 0.0588 0.0596 0.0449 0.0387 0.0331 0.0233 0.0099

Coefficient of Variation

Test Drop Sensor Sensor Sensor Sensor Sensor Sensor Sensor
T,0C. Ht 1 2 3 4 5 6 7

3 1 4.40% 5.53% 5.77% 7.15% 8.01% 9.21% 7.51%

2 3.99% 5.35% 5.57% 6.81% 7.39% 8.11% 6.27%

3 3.68% 5.54% 5.57% 6:78% 7.55% 8.48% 5.99%

4 3.89% 5.61% 5.46% 6.59% 7.56% 8.12% 6.07%



st
1C.

3

a2st
JC.

est
ocC.

Drop
Ht

B W R

Drop
Ht

W

Drop
Ht

FNERE N

Flexible

Pavement Deflection Statistics - 271018B

Subsection 1

Subsection begins at station 0

CORRECTED
Sensor

Subsection ends at station 180

Mean Values (mils/kip)

Sensor Sensor Sensor Sensor

1.2736 0.9405 0.6144 0.4185
1.1668 0.8790 0.5972 0.4220
1.0882 0.8270 0.5743 0.4147
1.0378 0.7933 0.5605 0.4116

Standard Deviations

Sensor Sensor Sensor Sensor

0.0503 0.0517 0.0404 0.0244
0.0498 0.0469 0.0358 0.0250
0.0486 0.0421 0.0331 0.0229
0.0485 0.04409 0.0313 0.0219

Coefficient of Variation

Sensor Sensor Sensor Sensor

Sensor
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Flexible Pavement Deflection Statistics - 271018B
Subsection 2

Subsection begins at station 180
Subsection ends at station 500

CORRECTED
Sensor

1.1713
1.0887
1.0383

Sensor

0.0423
0.0415
0.0478

Sensor

Sensor

Mean Values (mils/kip)

Sensor Sensor

0.6596 0.4578
0.6393 0.4572
0.6152 0.4503
0.5967 0.4469

Standard Deviations

Sensor

0.0631
0.0616

Sensor

Sensor Sensor

0.0433 0.0343
0.0404 0.0311
0.0388 0.0318
0.0372 0.0318

Coefficient of Variation

Sensor

Sensor

Sensor Sensor

Sensor

0.0252
0.0228
0.0238
0.0236

0.0125
0.G109
0.0103
0.0110



Outlier Statistics - 271018B

Subsection 1

Number of

Station Height Sensor Std. Dev
25 1 1 2.06
25 3 1 2.14
25 4 1 2.04
25 4 2 2.05
25 4 4 2.03
25 4 5 2.06
25 4 7 2.04

Subsection 2

Number of

Station Height Sensor Std. Dev.
50 4 1 2.25
100 2 6 -2.08
100 2 7 -2.06
100 3 7 -2.05
150 1 3 -2.67
150 1 4 -2.76
150 2 3 -2.57
150 2 4 -2.53
150 2 5 -2.03
150 3 3 -2.36
150 3 4 -2.40
150 4 3 -2.14
150 4 4 -2.19
175 1 2 2.03
175 2 2 2.19
175 3 2 2.78
175 4 2 2.87
350 1 1 2.56
350 2 1 2.21
525 3 2 2.09
525 4 2 2.12
530 1 7 2.02



Pavement Construction Information - 271018B

Material Layer
Code Material Name Thickness
700 Asphaltic Concrete 4.4
302 Uncrushed Gravel 5.2

Depth to rigid foundation: 100.0 ft.

FLEXIBLE Pavement Thickness Data - 271018B
(comparison of each calculation to the expected value)

Minimum expected SN value: 1.90
Maximum expected SN value: 2.86

Effective
Height Station SN
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FLEXIBLE Pavement Thickness Data - 271018B

Effective
Height Station SN
3 100 2.95
4 100 3.10
2 125 3.00
3 125 3.15
4 125 3.30
2 150 2.90
3 150 3.10
4 150 3.25
1 175 2.95
2 175 3.15
3 175 3.25
4 175 3.45
2 200 3.05
3 200 3.25
4 200 3.40
2 225 3.10
3 225 3.25
4 225 3.35
1 250 2.90
2 250 3.10
3 250 3.30
4 250 3.45
1 275 2.90
2 275 3.15
3 275 3.35
4 275 3.50
1 300 2.90
2 300 3.05
3 300 3.25
4 300 3.40
2 325 3.05
3 325 3.20
4 325 3.35
2 350 2.90
3 350 3.05
4 350 3.20
2 375 3.15
3 375 3.35
4 375 3.60
2 400 3.05
3 400 3.30
4 400 3.50
2 425 2.95
3 425 3.10
4 425 3.30
2 450 3.05
3 450 3.30
4 450 3.45
2 475 3.10



FLEXIBLE Pavement Thickness Data - 271018B

Effective
Height Station SN
475 3.30
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FLEXIBLE Pavement Thickness Statistics - 271018B

Drop height 1

Subgrade Effective
Subsection Station Modulus SN

1 -30 24945 2.90

-25 27280 2.80

-20 24904 2.75

-15 24589 2.90

-10 27525 2.70

-5 27626 2.75

0 24631 2.90

25 24293 2.70

2 50 25801 2.80

75 27316 2.80

100 28968 2.70

125 27749 2.85

150 27220 2.75

175 25760 2.95

200 22686 2.85

225 23265 2.85

250 24014 2.90

275 25947 2.90

300 26186 2.90

325 26209 2.80

350 24665 2.65

375 24539 2.85

400 26222 2.80

425 26755 2.75

450 25569 2.85

475 25484 2.85

500 24123 2.90

505 24578 2.90

510 23214 2.90

515 22699 2.85

520 23521 3.00

525 23575 2.80

530 22483 3.00

Subsection 1 Overall Mean: 25724 2.80

Standard Deviation: 1468 0.09
Coeff Of Variation: 5.71% 3.17%

Subsection 2 Overall Mean: 25142 2.85

Standard Deviation: 1742 0.08

Coeff Of Variation: 6.93% 2.91%



FLEXIBLE Pavement Thickness Statistics - 271018B

Drop height 2

Subgrade Effective
Subsection Station Modulus SN

1 -30 26365 3.00
-25 27124 2.95

-20 26175 2.85

-15 25628 3.05

-10 26430 2.95

-5 26460 3.00

0 25988 3.05

25 24831 2.85

2 50 25164 2.95
75 28122 2.590

100 28571 2.90

125 27827 3.00

150 27248 2.90

175 25236 3.15

200 22802 3.05

225 22756 3.10

250 24421 3.10

275 25417 3.15

300 27073 3.05

325 25607 3.05

350 24578 2.90

375 24128 3.15

400 25782 3.05

425 26955 2.95

450 25669 3.05

475 25601 3.10

500 23662 3.15

505 23691 3.15

510 23730 3.10

515 22624 3.05

520 22708 3.25

525 23406 3.00

530 23112 3.15

Subsection 1 Overall Mean: 26125 2.96
Standard Deviation: 676 0.08
Coeff Of Variation: 2.59% 2.67%
Subsection 2 Overall Mean: 25036 3.05

Standard Deviation: 1814 0
Coeff Of Variation: 7.24% 3.17%



FLEXIBLE Pavement Thickness Statistics - 271018B

Drop height 3

Subgrade Effective
Subsection Station Modulus SN

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

1 -30 26233 3.20
-25 27669 3.10

-20 25827 3.05

-15 25217 3.20

-10 25254 3.15

-5 27338 3.10

0 25525 3.25

25 24602 3.00

2 50 25636 3.05
75 27342 3.05

100 29645 2.95

125 28247 3.15

150 26822 3.10

175 24764 3.25

200 22481 3.25

225 22308 3.25

250 24312 3.30

275 24606 3.35

300 26461 3.25

325 26748 3.20

350 25322 3.05

375 24421 3.35

400 25614 3.30

425 27336 3.10

450 25506 3.30

475 25521 3.30

500 23327 3.35

505 23694 3.35

510 23766 3.30

515 23315 3.20

520 23331 3.40

525 23121 3.25

530 22648 3.35
Subsection 1 Overall Mean: 25958 3.13
Standard Deviation: 1069 0.08
Coeff Of Variation: 4.12% 2.69%
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Subsection 2 Overall Mean: 25052 3
Standard Deviation: 1917 0.12
Coeff Of Variation: 7.65% 3



FLEXIBLE Pavement Thickness Statistics - 271018B

Drop height 4

Subgrade Effective
Subsection Station Modulus SN

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

U e TR R R R I R i

1 -30 25270 3.35
-25 25989 3.30

-20 24960 3.20

-15 24437 3.35

-10 24651 3.30

-5 25394 3.35

0 25118 3.35

25 23308 3.15

2 50 25192 3.10
75 26188 3.15

100 28574 3.10

125 26793 3.30

150 25902 3.25

175 24075 3.45

200 "~ 22005 3.40

225 21918 3.35

250 23530 3.45

275 24305 3.50

300 — 25760 3.40

325 26393 3.35

350 25188 3.20

375 24029 3.60

400 24776 3.50

425 © 27020 3.30

450 25304 3.45

475 25378 3.50

500 23146 3.55

505 23258 3.55

510 23570 3.45

515 _23096 3.40

520 © 23632 3.55

525 22427 3.40

530 22529 3.50

Subsection 1 Overall Mean: 24891 3.29
Standard Deviation: 795 0.08
Coeff Of Variation: 3.20% 2.36%
Subsection 2 Overall Mean: 24559 3.39
Standard Deviation: 1707 0.14

Coeff Of Variation: 6.95% 4.19%



BSECTION AT STA.180 EVEN THOUGH STATS INDICATED UNIFORM SUBSECTIONS
QULD NOT HAVE BROKEN INTO SUBSECTIONS

Summary of Results

Section uniformity:
Subsections were identified within the section.
Subsection 1 boundaries occur at 0 ft. and 180 ft.
Subsection 2 boundaries occur at 180 ft. and 500 ft.

Comparing subsections:
Subsections 1 and 2: EQUAL means and EQUAL variances.

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

Outliers - Section data: 924 total combinations within the section
7 height/sensor/station combinations are data outliers in subsection 1.
22 height/sensor/station combinations are data outliers in subsection 2.

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: 132 total combinacions within the section
%109 height/station combinations are NOT within the range of expected values

“ubgrade response:
132 height/station combinations exhibit linear response.



271018B

DPeflection Data for Section
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Data for Section: 271018B

Deflection

Corrected
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: 271018B

Deflection Data for Section

Corrvected
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271018B

Equivalent Structural Number for Section
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for Section: 271018B

Modulus

Subgrade Elastic
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Appendix B-1: Pre-lnstaﬂation Site Recruitment and Coordination Information

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

SMP site recruitment notes;

MnDOT Materials and Research meeting agenda and notes;
Site visit field notes; and

Pre-installation meeting agenda and notes.
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Post-It™ brand fax transmittal memo 7671 Pof pages > / Braun Intertec Pavement, Inc.

T ~ From - -k, 1983 Sloan Pl
° ,k:/v’ \UsAE Hezir Vo Sppsne i St. Paul,ofc\’r\r;nn::sc:fo 55117-2004
e e D57 3| Bl fererEs 6127767522 Fax: 776-7201
Dept. Phone # ) .
| AT 7S / S 7. (2. 776 7 52T Engineers and Scientists Serving
Fax # s éz e 2 Sy Fax # 72/ the Built and Natural Environments
Memorandum
Date: August 17, 1993
To: Ken Wasnie - District Materials Engineer
Lee Purdham - District Maintenance Superintendent
From: Robert J. Van Sambeek Kl/ ‘
Re: Instrument Installation and Monitoring Activities for GPS Section 271018 on

US-10 Eastbound MP 140.

This letter is a follow up to District level responsibilities discussed at the August 12, 1993
meeting in Baxter, MN. Also, Fred Maurer asked that all work related to the FHWA-LTPP
project be billed to charge L.D. 00 310 ####, where #### represents the four digit work item.

*®

Utility Clearance
- MP 140.1 to MP 140.3 of eastbound US-10. »
- 700 feet total from 100 feet west of Sta.0+00 to 100 feet east of Sta.5+00.
- Stations marked on right edge of driving lane with white paint.
- Clear driving lane and 40 feet south of section into the ditch.

If possible, mow grass in area identified for utility clearance, or bring weed whip to site
on August 24th. ‘

Traffic Control August 24th and 25th (Schedule August 26th as contingency day for
weather delays or equipment break down).

- Full lane closure MP 140.1 to MP 140.3 in the eastbound driving lane.

- Traffic control in-place by 7:30 AM both days. :

Pavement Saw and Operator on August 24th.
- Able to saw about 5.5 inch depth. :
- Cut 14 inch square block out of the pavement in the outer wheel path.
- Remove block in one piece to bond back in-place later in the day.
- Cut four inch wide trench from outer wheel path across 11 foot paved shoulder.

Materials for Equipment Installation and Pavement Repairs.
- Four bags sackcrete.
- 500 pounds 3/8 inch pea gravel or trap rock.
- 500 pounds asphalt patch.
- Water for sackcrete and equipment clean-up (Not more than 32 gallons).

Patch four inch wide trench and assist with block replacement in the outer wheel path.
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TEL: Apr 07 93  13:38 No. _
I'AA IVILDDAUL : No.012 P.01

FOR IMMEDIATE ATTENTION

L d

Al PAGES TRANSMITTED = __2&___ DATE _ % | 7 173
ng this sheet)

»w:'w

EQW ?d‘)e/ -‘-4‘

FRED MAURER - MN/DOT = . PHONE: 612/779-5568
' 1400 GERVAIS AVENUE NORTH : FAX: 612/779-5616 or 779-5580
MAPLEWOOD, MINNESOTA 55109 : ’ :

OM

CSSAGE: O AS WE DISCUSSED O CALL ME FOR MORE INFORMATION

25 A




TEL: Apr 07 83 13:38 No.012 P.02

SF-00006-05 14185}
STATE OF MINNESOTA

Office Memorandum

EPARTMENT : Mn/DOT Field Operations Division

oate : April 1, 1993

T0: File

FROM : Ken Wasnie = Brainerd
District Materials Engineer

PHONE : 828-2481

SUBJECT : C.S. 4902 (T.H. 10 EB)
SHRP/GPS Section
M.P. 140.1 South of Randall

On March 16, 1993, I was contacted by Fred Mauer concerning the above referenced
section. The concern at hand was SHRP personnel have suggested to instrument
this research section and due to lacking of numbers of similar research sections,
has high importance tO SHRP. This project is also one of our top priorities
to be worked on in the necar future. (No. 2 priority in last year's RS candidate

submittal category).

ollars on instrumentation and follow-up

Fred's concern was that the amount of d
D-3 were to rehabilitate shortly.

FWD tests would be high and not worthwhile 1if

( On March 18, Ken and Galen Bottemiller reviewed this . section in detail., We
felt the 500' test section was approximately a 2.6 to 2.7 section with major
deficiencies as severe Ctransverse eracking. The area is also- rutted and
distorted. The area was gigned by SHRP and the signings also included an
additional area 500' to the east. Maintenance's main concern was crack leveling
of severe transverse cracks. If this can be done,  then there was no objection

to excmpting this section from future program work.

Ken relayed this information to Fred on March 23 and Fred 0K'd this in concept
and later checked and verified that the crack leveling maintenance operation
was appropriate. It wvas also discussed that when SHRP -‘comes in to do
instrumentation work, that Maintenance would be contacted to help with traffic
control and help backfill test holes. This appears to beé a minor inconvenience.

After this was all said and done, Bob Nibbe approached Ken about q_sukr weigh-
in-motion scale that is supposed to go in the area. This item is still being
discussed as to location, need, smooth ride, etc. More information will be

coming later.

cet
G.N.Kreutzer/D.L.Raisanen
Bob Nibbe

Tony Kempenich

Fred Mauer - Maplewood
G.Niemi/G.Bottemiller

KW:me



B R A u N sm ]B;;;rsrl:::e;l::ce Pavement, Inc.

St. Paul, Minnesota 55117-2004

I N T E RT E C 612-776-7522 Fax: 776-7201

Engineers and Scientists Serving
the Built and Notural Environments

Memorandum
Date: July 15, 1993
To: Fred Maurer
Y
From: Robert J. Van Sambeek ?\ ‘L&
Re: Discussion Topics for July 15, 1993 Meeting 1

The specific sites in Minnesota for the Seasonal Monitoring Program sponsoreg’by FHWA-
LTPP Division are listed below along with tentative dates for the installationy.

Lvﬂ“’ 4 'l'{':&c > GPS 271018 on US-10 two miles northwest of Little Falls, AC
SR LY g GPS 271028 on US-10 ten miles east of Detroit Lakes, AQ
BT X GPS 276251 on US-2 bypass in Bemidji, AC # and 9/15 —=tmg
. +8.%< > GPS 274040 on US-2 five miles west of Grand Rapids, Pg C:
: . _ : _ g f »

The dates listed above are dependant on FHWA-LTPP Division office having someone .

available for each installation, and Mn D.O.T. having personnel and equipment available. ,

Items that need to be addressed prior to installation activities are listed on the attached sheet.
For some of the items only a contact name and phone number is needed at this time. For
other items, several people will need to be involved regarding schedules and equipment

availability.

Ploe t sl oo L D#““‘M TH'“\O - Dsi q
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ITEMS TO ADDRESS PRIOR TO SITE INSTALLATIONS

> Set date for meetmg centrally located for all people involved in the four mstallatlons,

- Brainard area, At fe~ Amne
- Kelvuﬁew-xesen—fSoﬂs’ ngineer with District 3) help organize?

p Al

- August

\MaybeV1sxt four sites after meeti s <
S~ T T c M

v/"’“ v

""‘/'- Include following personnel? —
- LTPP contact? = FeLo /‘ﬂ/‘

- Maintenance supervisor? ._/

- Drill rig operator?

- FHWA Division personnel?

\\ -Other" e
— W -s:mwr DrmPsEY . .

>  Option for highway agency to establish permanent bench mark at each site.—

Ma%\\ wa 'CM {-«L:\ DIY'L.

> Equipment requirements. ,
( - Drill rig Sac W {"‘)' st (S \’7l aee
\ - 12 inch core? =~

/ - 10 inch minimum diameter hole required (solid stem auger?).
- 6 inch diameter hole located about 30 feet off roadway. —

/
—
.- Pavement saw._
-1 mch cut depth maximum required for all four sites.

> Supplies
- See listings from installation guide.

> SHIET SVTES 4 TS sy 7 __ A cide

X3 mb&g\

s:\wp\bop_vism_pre.can
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@ E% & @ %@ - IB;‘BI;I;I;:;ePrl;i: Pavement, Inc.

St. Paul, Minnesota 55117-2004

I N T E RT E C 612-776-7522 Fax: 776-7201

Engineers and Scientists Serving
the Built and Natural Environments

July 29, 1993

Mr. Fred Maurer

Mn/DOT Materials and Research Laboratory
1400 Gervais Avenue

Maplewood, MN 55109

Dear Mr. Maurer:

Re: Group Meeting Announcement for Activities in FHWA’s Seasonal Monitoring
Program in Minnesota

A tentative meeting agenda and list of who should attend the meeting is attached. The same
information, along with a cover letter, was sent to the four District Materials Engineers
involved. The meeting objectives as stated in the cover letter include;

Inform involved parties about the Seasonal Monitoring Program

Assign and coordinate responsibilities for installation and monitoring
Finalize schedules for equipment and traffic control requirements, and
Address any questions or concerns about the Seasonal Monitoring Program.

* * X %

Please make arrangements for people from the Materials & Research Laboratory to attend.
Some names, other than yourself, that have come up in previous meetings include;

Richard Sullivan - SHRP Representative
Warren Pladsen - in charge of drilling operations on the four sections,

Blake Nelson - initial planning of installations,
Joe Korzilius - involvement with instrumentation, and ,
Dave Bullock - involvement with instrumentation and FWD Spring Recovery testing.

Please give copies of the meeting announcement and agenda to the people you think need to
attend. It is very important that someone in charge of drilling operations attend the meeting.
If you have any questions or need additional information, please call me or Ron Urbach at
800-344-7477 or 612-776-7522. :

Sincerely,

i lh Spest—

Robert Van Sambeek

Project Engineer
s:\wp\bob_vimomtgl.sm



What:

When:

Where:

Who:

Agenda:

Meeting Announcement for Activities in LTPP’s Seasonal Monitoring
Program in Minnesota

August 12, 1993 from 9:30 AM to 12:00 Noon

Mn/DOT Library Conference Room
1991 Industrial Park Road
Baxter, MN

(0.25 miles south of Paul Bunyan in Brainerd)

State Level

SHRP Representative
LTPP Contact

District Level
Materials Engineer and/or Soils Engineer

Maintenance Superintendent or Maintenance Sub Area Supervisor

Other Interested Parties

DOT staff involved with instrumentation or spring recovery study

__ University students

See next page




FHWA-LTPP SEASONAL MONITORING PROGRAM IN MINNESOTA
MEETING AGENDA

Introduction
Review of LTPP Program and Activities

Objectives of the Seasonal Monitoring Program
Overview of Sensor Installation and Monitoring Activities

Test Sections
Section Location
Allowable Maintenance

Sensors, Sensor Layout, and Installation
TDR Probes
Thermistor Probe
Resistivity Instrumentation
Air Temperature
Rain Gauge
Equipment Cabinet and On-Site Instrumentation
Observation Piezometer

Schedule
Installation
Monitoring

Responsibilities
Mn/DOT State Level
Project contacts

Mn/DOT District Level
Traffic control
Utility clearance
Pavement saw and operator
Filter sand
Bentonite pellets
.. Sac-crete
Pavement repairs

Mn/DOT Materials and Research Laboratory
Drill rig and operator
Access cover for piezometer

NCRCO and FHWA Staff
Instrumentation
Monitoring activities

Closing Comments
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% @ ﬁ @ s Braun Intertec Pavement, Inc.
ENS 1983 Sloon Place

St. Paul, Minnesota 55117-2004

I N T E RT E C 612-776-7522 Fax: 776-7201

Engineers and Scientists Serving
the Built and Natural Environments

July 29, 1993

Mr. Ken Wasnie

Minnesota Department of Transportation
1991 Industrial Park Road

Baxter, MN 56401

Dear Mr. Wasnie:

Re: Group Meeting Announcement for Activities in FHWA’s Seasonal Monitoring
Program in Minnesota

Thanks again for agreeing to host the meeting for coordinating activities for FHWA-LTPP
Seasonal Monitoring Program in Minnesota.

Braun Intertec, under contract with FHWA LTPP Division, has responsibility for the Seasonal
Monitoring Program initiated by SHRP. Earlier this year, we worked together with Fred
Maurer to contact the Districts regarding sections to include in the program, and GPS section
271018 on US TH-10 northwest of Little Falls in District 3A was approved for use in the
program. In addition, sections by Bemidji, Detroit Lakes, and Grand Rapids were approved.

With the four sites in Minnesota relatively close together, only one group meeting is planned
for the Districts involved. A tentative meeting agenda and who should attend the meeting is

attached. The meeting objectives include;

* Inform involved parties about the Seasonal Monitoring Program

* Assign and coordinate responsibilities for installation and monitoring

* Finalize schedules for equipment and traffic control requirements, and

* Address any questions or concerns about the Seasonal Monitoring Program.

Please make arrangements for appropriate district people to participate in the meeting. It is
very important someone in charge of traffic control and maintenance attend the meeting. If
you have any questions or need additional information, please call me or Ron Urbach at
800-344-7477 or 612-776-7522.

Sincerely,

Y 7 T

Robert Van Sambeek

Project Engineer
s:\wp\bob_vimamtg3a.sm
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FHWA BSE’XSONAL MONITORING PROGRAM IN MINNESOTA
J(‘( 11 .5, MEETING AGENDA
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9 M7DOT Library Conference Room
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Sensors, Sensor Layout, and Installation
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TDR Probes

Thermistor Probe _ L Joe skl 1
Resistivity Instrumentation ‘
Air Temperature

Rain Gauge { P (a, Concer—> ?

Equipment Cabinet and Instrument Pole
Interface/Communications Equipment

Observation Piezometer BM :\«»sl'u o "“"'L | ?

Schedule v ; ,é‘ il ‘._AA/A
- Instrumentation Installatxon and Initial Monitoring Y eds /L,,s
Long Term Mpmtonng : : L

Responsibilities ,7 '
Mn/DOT State Level ﬂ_ ' /O

Project contacts

Mn/DOT District Level
Traffic control
Equipment
Materials -
Pavement repairs

Mn/DOT Materials and Research Laboratory
Drill rig and operator
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?{L ‘ - B ? e l\\a.ex
PIAW Nes — Yo

Coleerb

NCRCO and FH taff
Instrumentation

Monitoring activities del) r\r) — ARE S5
Closing Comments Pan Poock-

D\s{wﬁ & (»3’{; Lola

SHFeTY R
—Y LU{\,\J {cwes‘f-»—JL

N N .C‘le—( G oS v ?,



Introduction
Review of LTPP Program and Activities
- see handout

Objectives of the Seasonal Monitoring Program

- Collect and analyze data to better 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
- freeze or no freeze climate
- pavement surface type (AC or PCC)
- pavement surface thickness

- Factors not defined in the core experiment include
- pavement edge drains
- recycled materials
- CRCP
- shallow water table
- shallow bedrock
- etc.

- 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
- Two days for initial instrumentaﬁon 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, base and subgrade strength

- deflection data collected 14 times per year

- monthly most of year, and bi-weekly in the spring

- ride quality

- profile data collected five times per year
- pavement distress

- detailed pavement distress surveys two times per year
- frost heave/swelling soil

- elevation data collected five times in first year

- elevations two times per year after the first year



Test Sections

Section Location

- 64 sections in the Core Experiment monitored under FHWA-LTPP contract

- 16 sections in the North Central Region
- four core sections in Minnesota
- 271018, EB US-10, MP 140, North of Little Falls

- 271028, EB US-10, MP 58, East of Detroit Lakes
- 274040, WB US-2, MP 173, West of Grand Rapids
- 276251, WB US-2, MP 113, By pass in Bemidji

- supplemental sections in Minnesota
- none identified at this time

Allowable Maintenance
- routine maintenance

- no structural rehab preferred for ten years

- safety is primafy concern
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Sensors, Sensor Layout, and Installation
TDR (Time Domain Reflectometry) Probes

- FHWA design and manufacture
- three prong
- $60.00 each

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

- calibration
. - laboratory in air and water
- field moisture test on material placed on probes
- 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
- two at 12 inch intervals approximately seven feet below the surface

- cable reader
- generate signal for cable
- monitor return signal
- $8000.00

Thermistor Probe

- Measurement Research Corporation (MRC)
- $1000.00 each

- thermistors change resistance with change in temperature

- built in multiplexer for automated readings

* - two part o
- stainless steel section '
- monitor temperature gradient through the pavement surface
- one inch deep
- mid depth
- one inch from bottom of pavement

- plexiglass section
- monitor 15 temperatures at six inch intervals

- laboratory calibration at three temperatures



Resistivity Instrumentation
- CRREL design
- PVC probe with 36 electrodes at two mch intervals
- $800.00 each

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

- require signal generator and multimeters
- compute AC resistance between electrodes

- both manual measurement and automated

Air Temperature

- Campbell Scientific
- $150.00 each

- Air probe and radiation shield

- mount on instrument pole

Rain Gauge/Tipping Bucket

- Texas Electronics
- $255.00 each

- 0.1 mm (0.004 inches) precipitation per tip
- liquid precipitation only

- mount on instrument pole

Equipment Cabinet and Instrument Pole
- telephohe p‘edwtal‘
- break away classification
- contain power supply, CR10 data logger terminal strip for sensor
connections, and cables for mobile reader

- conduit runs into cabinet from instrumentation hole
- pea rock inside base to prevent condensation

- instrument pole
" - break away classification
- extend below frost line
- holds rain gauge and air temperature probe



Interface/Communications Equipment

- mobile unit
- used on site to read TDR probes and resistivity probe

- multiplexers for automated readings

- cable reader
- Tectronics model 1502
- required for reading TDR probes

- computer and software
- "onsite" used to record data everyday
- "mobile" used to record data monthly

Observatioxi Piezometer
- monitor depth to ground water table

- designed to act as frost free bench mark
- Dave Esch design
- anchor at 14 foot depth
- sliding section extends six feet below the surface
- filled with water proof grease

Schedule

Instrumentation Installation and Initial Monitoring

- two days required with third day as contingency
- first day complete instrument installation
- second day collect data

- tentative schedul ‘K
-Aug. 23 & - 271018, EB US-10, MP 140, North of Little Falls

- Sept. 8 & 9 - 271028, EB US-10, MP 58, East of Detroit Lakes
- Sept. 21 & 22 - 274040, WB US-2, MP 173, West of Grand Rapids
- Sept. 14 & 15 - 276251, WB US-2, MP 113, By pass in Bemidji

Long Term Monitoring |
- one day every month

- every other year for 10 years -



Responsibilities
Mn/DOT State Level

- project contacts for maintenance activities and traffic control

o ——

Mn/DOT District Level

\ - traffic control for full lane closure
\ - two days for initial installation and monitoring
\ - lane closure for 500 foot section
- signs, cones, and arrow board
' U&"hkv\‘7 (Lg.,nw-vk_— —_——
- equipment aE
- pavement saw and operator
- if drill rig not able to core 12 inch diameter, then saw 14
inch square block out of the pavement
- located in the outer wheel path
- will put core back in-place on AC sections

- equipment capable of cutting one inch deeper than estimated
pavement thicknesses below
' -271018 4.5 inch AC
g -271028 9.6 inch AC
’ - 274040 8.2 inch PCC
- 276251 7.9 inch AC

- saw three to four inch wide trench for conduit
- from outer wheel path to.outside pavement/shoulder

- materials @ «)"\éom ﬂé ‘H)&Q

- - coordinate with!Materials and Research Laboratory< M{q\
'\’\d . \ ]
> - asphalt patch for conduit trench
\r)" 7 | : - estimate 500 pounds :

- water for mxxmg sackcrete and equipment éléan-up
- estimate 30 gallons

,)(o/ )« - pavement repairs '
4 uJ{% - patch conduit trench on AC shoulders with asphalt patch

qr ’
3 /[/O - assist with core or block replacement on AC sections
]
#;[7 - assist with rapid set concrete patch for instrumentation hole and
conduit trench on PCC pavements



Mn/DOT Materials and Research Laboratory

- drill rig and operator
- only required for instrument installation (first day)

- if possible, cut 12 inch core for instrumentation
- 12 inch inside diameter core barrel required
- core located in outer wheel path

- bore one six-inch diameter hole for piezometer
- 14 foot depth
- located on shoulder

- bore one 12 inch diameter hole for instrumentation
- solid stem auger preferred
- eight foot depth
- located in outer wheel path
- NCRCO has 12 inch diameter auger with two-mch hex drive

- bore one 12 inch diameter hole for equipment cabinet

- two feet deep o
- located about 26 féét outside the dnvmg lane in the dxtch )

e L / . B P

- PO

- bore one s1x-mch dlameter hole for the instrumentation pole

- 10 feet deep
- located adjacent to the equipment cabinet in the ditch

- materials

- cover assembly for piezometer
- must function for ten years
- able to open in the winter

- sackcrete for piezometer cover and instrumentation pole
- - - estimate four bags required

- quxck set concrete to repair PCC sections

- only for 274040 by Grand Rapids
ee to four cubiC

- bentonite pellets for sealing piezometer
' - five gallon bucket

- filter sand for piezometer
- 400 pounds (four bags) -
- particle size not critical

- pea gravel for equipment cabinet
T - 500 pounds
D l 9 - 3/8 inch size preferred

e

<



NCRCO (Braun Intertec) and FHWA Staff
- instrumentation
- provide all instrumentation
- install all instrumentation _
- may ask DOT people for assistance

- monitoring activities
- will collect all required monitoring data

Closing Comments
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B R Au N sM ]B;;;g';::el::::ce Pavement, Inc.

St. Paul, Minnesota 55117-2004

| N T E RT E C 612-776-7522 Fax: 776-7201

Engineers and Scientists Serving
the Built and Natural Environments

Memorandum

Date: August 16, 1993
To: Aramis Lopez

Gary Elkins

Brandt Henderson

Ron Urbach
From: Robert J. Van Sambeek ﬂ I/
Re: Seasonal Monitoring Section 271018 Installation Activities

The following schedule has been set up regarding installation activities for seasonal
monitoring section 271018 on US 10 near Little Falls, MN.

8/21/93 - Brandt fly in. .
- Roon{ reserved at Sheraton Midway in St. Paul (Two nights).
- Room under FHWA/Brandt Henderson.
- No airport shuttle; expect $15.00 taxi fare.
- Phone number 612-642-1234.

%/93 - Aramis and@ary 1Y in.

- RoomY Teserved at Sheraton Midway in St. Pauf (One night).
- Rooms under FHWA; confirmation number 218375.
- Phone number 612-642-1234.

o

- Begin instrumentation and equipment checks.

% - Finish instrumentation and equipment checks.
- Ron Urbach meet with Mn/DOT district personnel mid afternoon.

- Drive up (about two hours) and visit site.

- Eight rooms reserved at Super 8 in Little Falls, MN (Two nights).
- Exit 27 off US-10.
- Phone number 612-632-2351.

2
/93 - Installation day.

8/ - Finish installation and monitor site.
- Drive back.

If anyone has questions about the schedule or accommodations, I can be reached at work
(800-344-7477 or 612-776-7522), and if needed at home (612-780-0648). The attached map
shows the Sheraton Midway motel and Braun Intertec office location on Sloan Place.
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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:

vV vyvyYyyyvy

Data Sheet SMP-CO1:
Data Sheet SMP-C02:
Data Sheet SMP-CO03:
Data Sheet SMP-C04:
Data Sheet SMP-CO05:

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 Program Guidelines: Version 2.1a/March 1995

LTPP Seasonal Monitoring Program Agency Code (£7]
Data Sheet SMP-C02
Thermistor Probe Check LTPP Section ID [ /e ¢&1
Thermistor Probe Assigned Serial Number : (27 KTl
Air Temperature Probe Assigned Serial Number: [< 7 1 AT]

1 =N _ 4 -7 |l SS Pam
2 <. L2 2 1. T fror weas
3 |sizes _4c.72 Y
4 c.ozl .z _tt.r
5 .07 -4 Lt
6 c.172 .7 .
T e 247 L __I$.0
8 c.3232 - B Al -=
9 c.4728 -4 __lt.=e
10 c.c 32 - L. ¢
11 c.783 LT It .o
2 |c.92%5 & __Jc. 9
13 L-2970 L _tl .o
4 | /.240] _ -2 & __/<.9
15 1.29y| __ =%4 _Jc .7
16 L. 545 =% __tc.9
7 | /. 695 _—-%.1 __Jo.2
8 | /.8%5] =3 __/o. 7 |
End _([L__ n/a n/a

Air Probe —_ =L

Comments: (1) NeT mmgasard Lo “a3 . AL Datsg  T\Wan: FE€ZRED

gv’w-‘A P e <% 1S /INFO
/

Braun Intertec Corpcration

Prepared by: A3V Employer:
/193 e s TAL
E:\ .

3

Date (dd/mmm/yy): /% | ~~ 2/ 25

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



LTPP Seasonal Monitoring Program Agency Code (2 7]
Data Sheet SMP-C03
Resistivity Probe Check LTPP Section ID [ /T (&E]
Zlectrical Resistivity Serial Number: 27 A R
Co?xggc-]tor’ Electrode Distance from Top (m) __ g C;);n.i-v Spézifg! {w)
Pin Nmuber |, Number | .- Linel Line 2 I e nuity 7 L
36 1 e e 25 | == Tewoo Lbes e peobe
35 2 I S p— .(_'\Q.g_(_ < ‘cbf— 5P veee € \N,\
34 3 | . le. 433 o<cs? -
33 ¢ |/ .o |& 18X C.LH9
32 s | _. ) 2|%.___|e.232% oS 5e]  —Guussiaa eV o
31 s | _./ | .. 12 . 284 | locs2 R
30 7 | _.__ |t _10.335 HEEE NV
2 3 | _.__ AV . |6 -38¢ oo st -
23 9 _...(.oi‘_. e o. 138 ©O.S 52 \‘*I’:-\C_‘ C\nvww\-‘-\';Q?
27 0 | _.___ |2 48 | o g1 e e o
26 THE PN LA -2 A | o se
2 2 | _._ YV _.___loe.5d9c T Jecst] o M oded oN\es
2 B | _.___| 44 _lo tdc <o 5E Yol cbleon @3¢
3 | _._ /i1 0.63% - lo-cs2 L NST e
22 T R O, YR A 4 | |05z
21 6 |_.___ 40 _10-79Y | (e 5 — Ser o Sk
20 7 | |084f | e sst slesk $.o
19 s | . _|_.___|cese | |oosz ad Y A
18 o | oy 0 37T | lecst clew \e s
17 0 |_.__ofC._ 10997 | o o5=
16 a |t | 1.048 | lo.os0
15 2 |_.__ Jqaf___lsse]| | locse )
14 » | _.__Of_.__ 11149 .0 5e | |
13 24 | _.__C | _.__ 1422 o C5L !
12 I I R .05 58 gk
11 s | | . _|12.30/.] | lecse \ L g
10 7 T Ji252] T lecsi] leh|t==mme ~ ~
9 s | _.__ | _.___| 4903 oz | |
3 % | _.__ || 415l c.© g1 L
7 o | . __|_.___|1%22 o048 1\ :
6 T e Y -2 c-© 5L
5 2 | L= =-S5
4 B ||| L5 o 53
3 34 R [ p— L-Z27 FioR -
2 s | .|| 1-T5T . CyS
! % |_.__ | __|+808| | |ccsz
Bowom | _._ __ | _.___ (¥ - 22c | o s | 5 Fimtocd - ni prramned 1n 8D
Comments: Dib: Lo s A= i s DTSR Loun dap - Vel cdiokd ey =t
#3C L be-T  (tus £ E3Z T e ha e\~ > F e ‘
frepared by: Y > Employer: Bradn Intertec Corporation

Date (dd/mmm/yy): _44_5‘__'/‘_4/_9_@_{_/_7_5(;,; /773 //«»s‘/"/ng/)

Data Sheet SMP-CO03: Electrical Resistivity Probe Check
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Seasonal Monitoring Program Guidelines: Version 2.1a/March 1995

LTPP Seasonal Monitoring Program Agency Code (<0
Data Sheet SMP-C05 : . :
Rain Gauge Calibration LTPP Section ID [ c1%]

General Information:'

Manufacturer: f_’ *#S ElicTi2aic S -t~
Model Number: TRE - 25 N\
Serial Number: 1l2c o

2
o
S
o

- 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
|
2 R R R L e
3 R R [P o e
! Adjust gauge to obtain 100 tips * 3 for 473 ml of water.
Comments: N’ ‘D""\" va s :}Lj? e~ a3 clec \@
Qv QACI.\"\AKS . (-)(,.V,\J, —— (-—L\lo?ttl»sj ()P\g«— \\,
[ 4 \
T L
Prepared by: R3v Employer: Braun Intertec Corporation

Date (dd/mmm/yy): i35 [ _+~< 1 3% {\ 1493 /»—‘,7/?19)

Data Sheet SMP-C03: 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,
photographs documenting the installation:

Data Sheet SMP-101: List of Instailed 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-I05: Field Gravimetric Moisture Contents;
Data Sheet SMP-I0S(A): Lab Gravimetric Moisture Contents;
Data Sheet SMP-I05(B): Gravimetric Moisture Comparison;
Data Sheet SMP-I06: TDR Moisture Content;

Data Sheet SMP-107: Representative Dry Density; and
Installation Photographs.

vV ¥V VvV VvV VvV VY VvYVYeYy
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Seasonal Monitoring Program Guidelines: Version 2.1a/March 1995

LTPP Seasonal Monitoring Program Agency Code [=27]
Data Sheet SMP-101 .
Instrumentation Installed and Participants | LTPP Section ID [/<1& ]

List of Equipment:

Instrument Hole: - - ) ,
Thermistor Probe ' ' - 217eAT
Resistivity Probe ol e 2T @R )
TDR Sensors o 1le 231 A01 to
o ‘ ' - 23 /10
* || Equipment Cabinet: :
| Campbell Scientific CR10 Datalogger ol 1525
Battery Package o1 5532
Weather Station: : -
Rain Gauge o1 12068
Air Temperature Probe o [ 27 AAT
- Radiation Shield = 23 A
Observation Piezometer/Bench Mark: < | n/a i

. List of Pérticipants:

Bl Voo Sobab Bowo Lol
e Uk “ “\
Do MANar o 0
( Aot Lowma Fae -LToP
__5.?4"\‘: Ty~ wreo
Beannyr Beppipson N Aace
| Haswsed VuTants (Vmu.ﬂna Mo Dot
Evgers, Tagm ow E'M( n , AL
LEE  Produaw " “
Reqae™ \LoBses (s~ 31) B b — LTFR j
ge-m Wore\ =~ - ' B e LerL&c, z L
Prepared by: __ A3V Employer: Braun Intertec Corporation

Date (dd/mmm/yy): S I _['_?__l_/_/j_a_ (f-..,z_ Ay \M’Tm—\_)

Data Sheet SMP-I01: List of Installed Instrumentation
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Seasonal Monitoring Program Guidelines: Version 2.1a/March 1995

LTPP Seasonal Monitoring Program Agency Code (€71
Data Sheet SMP-102 _
Installed Instrument Location LTPP Section ID Lo LY¥]
Longitudinal and Transverse Location of Instrumentation:
Instrumentation Hole | st20 | so42s |40.701 L0-76
Observation Piezometer Y oo Y toz |3 . 0|~ 3. 7 & o
Equipment Cabinet © 5 +20 | §+20 |—8.23|—-8.23| .
Weather Safion | & tzo | s +=zol-.74|-8.57]
a oT BM\ & 20 —pcr-93 S+25 | e——— | —_ T {3
SVers fi7] see L11P Man

Testing) with (+) values toward mid-lane and (-) towards shoulder

Depth Location of Instrumentation:

Thermistor | Metal Top 0. 025 flo. 02 5| * fs'nm«.-;.zb(por Rsomey 'D)
Probe Metal Bottom | . @ 20 .0 . | 09 | Ac Twckwsss = (25w )
: PVC Top o - 165|9. 118 ]
Resistivity Probe o le5l10.187 ]
"PlE2 IS ©0.3008 M BElows PE & St

1 .18 ©. /1890

2 0.3 3 9@ 2.33°

3 a-123 0. 4985 :

4 .63 5 o0.635 popiens =805

5 © .18 7 0.7185 { Mersnccy s 035

6 o.9%0 a.24%o )

7 L.2 72 1l.010

8 T 245 X 1.z245 ¥ Tmesws DIFTR,

9 /. 5 50 _&__=14£5_0_ T | Thad TTACED I Thuaey

10 1.8 59 1. 355 |fweie o m vy
ATTA - H A

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

BV Employer: Braun Intertec Corporation

Prepared by:
Date (dd/mmm/yy): [ & | MoV | 75 ( for 24 - AUG —~ |A]3  [NsTALL )

Data Sheet SMP-102: Instrumentation Location
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Seasonal Monitoring Program Guidelines: Version 2.1a/March 1995

LTPP Seasonal Monitoring Program Agency Code [(Z7]
Data Sheet SMP-103
Log of Piezometer Hole LTPP Section ID [l> 19]
Operator: H. viTads Equipment Used: Mo¥ue C“m/l)m —

Location: - Station: _4 4o T. vOffsct: ~ 3.0 G m (from lane edge) - -

Bore Hole Diameter: _z el ?__—' mm Auéer Type£ o> STZM

Scale Depth from |  Material - Material
(m) | Surface’ (m) Description ~ Code?
13 SanD TR Tt Gasvil- Dk Beews o
05 __ - ® v ;
Sa~> T FTwE |
_10__ G aavil i
— 15— ‘ LT Beww
_20__
. 2.13 4—— EN conrrTE22D watz
__25__
_3.0_
—35 | 366 |
390 SieTq o LT BRoww = |
of TWwE 6GfrAVEL . —e
—42—| us7 wAER BrarI~6
5.0
! Format: m; 2 Format: __ __ __

— —— e — _ y . ;roA/F'ILE_
UriscH (s-D PHA JHs
Prepared by: __ IV Feonn 1993 DATA- B]émp?oyeriﬂ Wion

Date (dd/mmm/yy): [fG& [ o | 25 (ﬁrz, 29~ Aub - 73 /NfW)

Data Sheet SMP-103: Log of Piezometer Hole
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Seasonal Monitoring Program Guidelines: Version 2.1a/March 1995

LTPP Seasonal Monitoring Program Agency Code [Z7]
Data Sheet SMP-104 -
Log of Instrumentation Hole .| LTPP Section ID o 19
Operator: \-‘ VAaTaL\S Equipment Used: __fhoBie s C““i_/ preid]
| Location: Stanon b+ ZO vOffset:'}' . T m (from lane edge)
Bore Hole Diameter: _2._3 _C_) . mm | B
Scale Strata S Material ~ Material
(m) Change' (m) Description Code?
010 __ oA AC < o<
020 __ 022t | GeaveL BASE  (Pmc 1) 3o 2
0.30 : A .
— 030 _ D BRewN
_ o0 _ (?f;\ 2 a3) A il
. 050 __ 0533
~ o “aors [ (ol )
07 __ | =
080 __ 5.632 (P.‘\L s)
050 __ . .
oo 0.940 (p.. YA
— L0 __ \ (30 (?.‘.\ 1) ,
— 12— L 245 | (?-\ ®) Y Y ¥
— —_ o} 1320 (P=\]) .. 5 2 _
140 __ L2312 (O \AST o - 5...#_5::‘_@&(&3}_ ,_.....u..).'i»../_. '
150 __ le524 | (Pal W)
160 __ . “‘(%“ CVJ\ ‘_‘_)
110 __
180 _ L2 | (20 \3)
— 190 .4%30 | (Pe) 14)
T a0 \ , .
— 210 __ 2.10Q G lf) ¥ Y 4
220 __
230 — ErvowaTretd o #TL AT
_ 240 __ B ARowT” 5 = McreERS
2.50 C— <A’U£ Yoru B{Lo-.u \e 21 *‘\
! Format: __ . m; 2 Format: __ __ -

Prepared by: R3V Frown  la93 DeTdR R*Eﬁplc\g’%fagsrgtfn Intertec Corporation )

Date (dd/mmm/yy): [6 I Ao V | 25 (/{aﬂ 2Y-pub~ 1993 1~ f774¢¢r’7"77¢~)

Data Sheet SMP-I04: Log of Instrumentation Hole
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Seasonal Monitoring Program Guidelines: Version 2.1a/March 1995

LTPP Seasonal Monitoring Prografn Agency Code (%73
Data Sheet SMP-106 -
TDR Moisture Content LTPP Section ID [ (=_18]

Required Settings:

Dist./Division: 0.25m

Phase Velocity: 0.99

Noise Filter: 1 average

1 .| 2. 180 _3.33

2 | =.330 _2.2]

3 |o4eF 10.44

4 |0.635 127.05
ERLY; 17.17

6 |29 19.31

7 | 1.030 2234 .

8 | 1.245 A>3 1 || Pran e
o |1.55¢ 25 .25 | Fm
0 | 1.25% 2473 s

! Distance in meters from pavement surface to TDR probe
2 Dielectric constant is determined as follows:

L) P _[@, - D)
v | o) |

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). -

g=

ATTACH TDR TRACES TO THIS DATA SHEET.

Comments: Do et  TxST Tl wesTweil Fok B89

AvD o e WAATC | TORS Picaust - oF AT Connia b

>

LT N ¥ - Yreous ( 6o w AT TAIL< )
24 -6 (N3 o 1~ TTACATNY
Prepared by: IV Frce~ TRAES ’zf“qu%mployer: M&: Carparatian

Date (dd/mmm/yy): _/© | _#oY | 35
Data Sheet SMP-106: TDR Moisture Contents
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Notes _SR¥D
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Seasonal Monitoring Program Guidelines: Version 2.1a/March 1995

LTPP Seasonal Monitoring Program Agency Code [=717]
Data Sheet SMP-107
Representative Dry Density LTPP Section ID [ [=e]
Depth of Representative Sample (from pavement surface): __.____m

Dry Density Determination:

a. Tare_Weightvof Emyty Mold: : o Lg(__. ___ Ib) -~ |
b, Weight of Mold and Comqpacted Soil: L e (e ib)
c. i Weighf of Compacted Sample (® - a): | g (- __1b)
d. Unit Weight of Compacted SoilN¢ [-a)/ 943.0/ = _ ___.___ g/em’
b-201= .
e. Dry Density of Compacted Soil = [d /{00- 1] = . glem?®
(__ b/
Moisture Content Determination:
m. Tare Weight of Pan: —_——-8
n. Weight of Pan and Moisture Sample: o -_58
0. Weight of Pan afid Dry Sample: o .__t
p- Weight of Moisture (n - 0): N ._.8
q.  Weighy®f Dry Sample (0 - m): | : . _ O - -
‘. Mgféture Content by Weight = [(p/ (p + @) * 100] = .
Comments: poT AT ©oF Paserpeen WA 123
Prepared by: RV Employer: Braun Intertec Corporation

Date (dd/mmm/yy): J(:_ / -__/Ji Z / i z (ﬁrg jaa3 s7mec -

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:

v vyvyYyyw

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

Contact Resistance Measurements;

Four-Point Resistivity Measurements;

Ground Water Table Measurements; and

Surface Elevation Measurements - AC Pavements.
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Entened - S0 S

Seasonal Monitoring Program Guidelines: Version 1.1/June 1993

LTPP Seasonal Monitoring Study * State Code (2 nist A
Data Sheet o3
Contact Resistance Measufements * Test Section Number [/ ©_/ G}
1. Date (Month - Day - Year) LQ’__é_-_'Z_,f__—-_Zﬁ_J
2. Time Measurements Began (Military) A “9 iod _
3. Comments SEcyoD SET of READIAVGS W/ meie JELT TS AT
— —
“Test | Coanections Voltage (ACV) Current (ACA) Al
Position ™7, I, | Range Reading Range Reading Notes Corgse€ne T
Vi | V2 | Setting - | Setting

1 L {2 % L 81 oA 1370

2 3 2 W1 /.79 "uf 1840

3 3 4 Y LT oy 162/

4 5 4 Vv 1Lt W /BTG

5 5 6 Y ). &% hu B zoll

6 7 6 Y reP ‘U R 2916

7 7 8 Y L7 ‘A 245k

8 9 8 \ (.85 A 1$77

9 9 10 % /. 8/ Y] /916

10 11 10 v 26 " 2290

11 1§ 12 v 1,37 - =119

12 13 | 12 Y .76 ‘v ZI07

13 13 | 14 v .48 A 2136

14 15 | 14 Vv 1. ¥y e 2284

15 15 | 16 v XY i~ 2399

16 17 | 16 Y /.27 "t /957

17 17 | 18 Y LGt . /1898

18 19 | 18 y [-59 ‘A zo0b6

19 19 | 20 Y X7 e 2073

20 21 | 20 v [ 4Y i/ 2179

21 21 | 2 v /.31 o A 2320

2 23 | 22 v /.35 vA 2014

23 23 | 24 v /.73 ) /540

24 25 | 24 ' 72| ‘at# 1229

25 25 | 26 Y .84 LA 159%

26 27 | 26 v /.83 WA 1999

27 27 | 28 Y 2.98 ”. /725

28 29 28 v _2.97 w/? 835

29 29 | 30 v {.75" ‘uh 653

30 31 | 30 Vv 4.3% . 77

31 31 | 32 v 5,09 N 22T

32 33 | 32 v £.07 . £y5~

33 33 34 \ £5Y ‘LA 5Bo

34 35 | 34 y 5,52 mB 769

37 1 97y

36 37 | 38 v 11,09 /2.3 1000 A

37 38 39 6.o5 m 6.07 1k

38 39 40 -V BN mA lﬁ;’i | A
Preparer _KY / &E Employer ___Sdar lvmene

/
Figure III-5 - Contact Resistant Measurements - Data Sheet R1
I11-9
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Seasonal Monitoring Program Guidelines: Version 1.1/June 1993

LTPP Seasonal Monitoring Study * State Code 2.7
Data Shee .
Four-Point Resistivity Measurements * Test Section Number | = ) 3]

1. Date (Month - Day - Year)

(S 25- 93]

2. Time Measurements Began (Military) A “J L1:253
3. Comments
e semem——
Test Connections Voltage (ACV) Current (ACA)
Position L v V; | L, | Range T Reading Range Reading Notes
Setting Setting
1 1] 2 3 | 4] mv¥| /yo.7 },ﬁ /088
3 3| 4| 5 | 6 /52— "y
4 4| s 6 | 7 1271 e B
5 5| 6| 7|8 153. 1 /too
6 6| 7 8 |.9 /139Y 79/
7 701 8| 9 |10 - 209.5 | 1z
8 8| 9| 10|11 151,32 197
9 9| 10] 1112 1977 1177
10 0] 11 | 12 |13 /89. | 127 |
11 1l 12| 13|14 /8249 /323
2 12| B 4|15 /76 . 5 395
13 13| 14 | 15 | 16 | /b | 1277
1 | 14| 15 16 |17] | o | | {255
15 |15] 16| 17 | 18 /4% /7 | | /30 /
16 |16 17| 18|19 134, 1 | | /3/3
17 17] 18 | 19 | 20 135,14 | /26y
18 18] 19 | 20 | 21 13¢.4 | | 125D
19 191 20 | 21 |22 129. 3 380
20 |20[21]| 2|23} | /186 125G
21 21| 2 | B [24] | 1453 {207
2 2| 23| 24|25 139.7 [205
23 23| 24 | 25 | 26 193.5~ el
24 |24 25 26 |27 /4.0 [l
25 |25] 26 | 27 | 28 J51. 5 185
26 |26| 27| 28 ]2 )58. 0 So 1
27 27| 28| 29 | 30 /168.R Y30
28 | 28] 29 | 30 |31 /189 7 255. 0
29 29 30 31 |32] | 205, ©] | 26f. 8
30 301 31 ] 32 |33]) | 220,65 | | 193, 5~
31 31) 32| 33 |34 ) 255, | 239.6
32 [32] 33| 34 [35] |y >9/.1 11/ 282 .9
33 33 34 | 35 1361V 299. |V 26Y.6
Preparer _ @ v / GE Employer Brawe l—Tiatic —

I11-10

Figure III-6 - Four-Point Resistivity Measurements - Data Sheet R2
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Seasonal Monitoring Program Guidelines: Version 2.1a/March 1995

LTPP Seasonal Monitoring Program Agency Code 71
Data Sheet SMP-DOS )
Ground Water Table Measurement | LTPP Section ID [ (ole]

- i ’v T - A . - -' . o .
- Piezometer Depth (ﬂgi)_(( 2o

Day oflic tnrhil,

2 —_—— = -—-‘-_——'—L—___-———_____———_.—ﬁ

to an accuracy of

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

or frozen, enter "time" when observation was made, leave

2 If piezometer pipe is d erva
dry™ or "pipe is frozen” under

"depth to water" field blank, and enter "pipe is
comments column.

| 1
~ Piezomatar-\ (< '
-’ Plezomefa';bepm
A AN ALY
- - Water Table
)
vy 1
Comments: _ Dot= Lo =\ A»L s-L-qu‘
Prepared by: IV Employer: Braun Im:gctes:_s:m:pg_:a.’ tion

Date (dd/mmm/yy): 25 | Au& | S&3

Data Sheet SMP-D05: Ground Water Table Measurements
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AC

Form£2- Do %

LTPP Seasonal Monitoring Study

Transverse Profile Measurements-

State Code

GPS Section No.
Test Section Number
Sheet _(_ of _C-

z710!8 C-)

C-2)

STA

BS

HI

IFS

TFS

REMARKS

QX

Cl-clese

P12

). 2033

B Y EYS

-‘pﬂc—-’t{- -

Tt

e %o

TRAR A oF
Si1¢!

STA

REMARKS

2+00
ELEV

3+25
ELEV

%+50
ELEV™

ELEV

2+ 73] _

t+00
ELEV

4+22
ELEV

ELEV

$+30|_

47z
ELEV

Prepared by: /7//205//)//7

Transverse Profile Measurements: AC Pavements - Data Sheets E2

” 1Dt
g};gg’ﬂmﬂ.é
¥z NAILY s Heltne!”
X f ! "
‘. \ l "'
| : g5 [
| L 98 k2 :
', | 14 s
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LTPP Seasonal Monitoring Study | State Code Cl)
Form E2 GPS Section No. 2770 _/ _5

Transverse Profile Measurements- Test Section Number C__ )
AC Sheet 2 of _&

STA BS H IFS TFS ELEV REMARKS

)!.303>
TYBE OF INSTRUMENT
REMARKS

10.278>

Z/ 0 U LA
762777 %ﬂﬂéé

Prepared by: /?R%/ PW/

Transverse Profile Measurements: AC Pavements - Data Sheets E2

ﬂ‘" —
frei/t THTLRTE Date: 22553

Employer: Vi

By FHET



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 documenting equipment problems.
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271018 - 27SA Updated 31-Oct-95

LOCATION - US-10 EB Lanes, 5 Miles Northwest of Little Falls, MN (MP 140.1)
CONTACTS - Gary Loudan (612) 632-6116, Lee Purdham (218) 828-2472
TEMP HOLES - Sta 5+03, Depths are about 1.0", 3.2", and 5.5" (AC thickness = 6.5")

DISTRESS COMMENTS:
Sta F1 - Tests at 25 foot intervals from Sta 3+00 to Sta 5+00, and at Sta 5+20.
520 LP ADJACENT TO INSTRUMENTATION HOLE
Sta F3 - Tests at 25 foot intervals from Sta 3+00 to Sta 5+00, and at Sta 5+10,
and 5+25.
PIEZOMETER - Sta 4+02, 0.5 feet off paved shoulder, Depth = 4.285M (17-Apr-95)

FROST TUBE - Removed 22-Jun-1995.

ELEVATIONS - Mn/DOT BM at Sta 5+00, 10? feet from edge of paved shoulder.

Offsets: PE. Owp ML [Wp  LE
™M 0.16 0.16 0.76 1.83 2.90 3.51 3.81

($19] 05 05 25 6.0 9.5 115 125
(ail) — — — —~ —  (ai)

Sta:  Transverse profiles every 25 feet from Sta 3+00 to Sta 5+00, and at Sta 5+10,
5420, and 5+25.

COMMENTS - Lane width changed from 11.5 feet to 12.0 feet after overlay in 1995.
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Appendix D-3: GPS Section 271018 Mill and Overlay Information

Appendix D-3 contains the following information related to rehabilitation of GPS section 271018:

June 13, 1995 pre-rehabilitation manual distress survey;

May 11, 1995 to July 7, 1995 documents about rehabilitation decisions;
Elevation plot for Station 3+00 from August 1993 to July 1995; and
Photographs documenting rehabilitation.

vVVvyvy
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Revised December 1, 1992

puLL AND Dume e e
- - STATE ASSIGNED ID __ __ __ __
SHEET 1 -~ o SRR
DISTRESS SURVEY. . STATE CODE 27
LTPP PROGRAM ——~ sure secrioy 0 | 01 &

DISTRESS SURVEY FOR PAVEMENTS WITH ASPHALT CONCRETE SURFACES

DATE OF DISTRESS SURVEY (MONTH/DAY/YEAR) 06s,13/95

-
surveEYors: BT W, B 3 P PHOTOS, VIDEO, OR BOTH WITH SURVEY (2, V, B) B
PAVEMENT SURFACE TEMP - BEFORE __ __ 3 % °c; AFTER __ __ 37 °C
. =

I en ]

DISTRESS TYPE LOW MODERATE __HIGH
CRACKING
1. TFATIGUE CRACKING ~ - ~
(Square Meters) e e e - . D e e
2. BLOCK CRACKING ' Y .
(Square Meters) —_ _9___. — ‘_D. _3...9_ — .._:)_ —_
3. EDGE CRACKING (Meters) R = N O S A
4. LONGITUDINAL CRACKING (Meters)
4 7 A ~ 7
ta. Wheel Path _ s = L I
Length Sealed (Meters) —_—— __AH._ Y.
R
4b. Non-Wheel Path - _é 2’:_(-'_"_ ___/. _/_ ié_ Y S
Length Sealed (Meters) _ 0. —— i
5. REFLECTION CRACKING AT JOINTS /
N e

Number of Transverse Cracks

Transverse Cracking (Meters)
- Length Sealed (Meters)

|
|
™|
|l
| ).
f
I
|

Longitudinal Cracking (Meters)
Length Sealed (Meters)

6. TRANSVERSE CRACKING
Number of Cracks

Length (Meters)
Length Sealed (Meters)

o

PATCHING AND POTHOLES

7. PATCH/PATCH DETERIORATION

(Number) — _”,\,__ —_—a — - —

(Square Meters) A [ Y A —_— e —
8. Potholes

Number — ~_ L — D

(Sonaee. — S—= T

(Square Meters) —_—— —



Revised December 1, 1992

STATE ASSIGNED ID

SHEET 2 s

DISTRESS SURVEY =~/ &5 9. STATE CODE _~2
LTPP PROGRAM = - - sure secrioN 0 /0 1 8
-~

¢k, 13,92
DATE OF DISTRESS SURVEY (MONTH/DAY/YEAR) C &, (2,12

- ~—.

somvevos: 3 T @ BIL

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 I
(Number) =
(Square Meters) , —_——

SURFACE DEFECTS

11. BLEEDING : O ' D -
(Square Meters) - ——— — _O__. —

12. POLISHED AGGREGATE ‘
(Square Meters) —_— f___..

13, RAVELING - ~
(Square Meters) I O . :2__ — .._\_J_. —

MISCELLANEOUS DISTRESSES

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

15. WATER BLEEDING AND PUMPING O
(Number) — e —
Length of Affected Pavement
(Meters) —_—— Q__

s T

16. OTHER (Describe) B2Z4 0T Trock (RS
+43) +4phm+ 4ALT b

n

¢, Qotd IT




Revised May 29, 1992

STATE ASSIGNED ID __ __ __ ——

SHEET 3
~ o . 8]
DISTRESS SURVEY ... 3 =  STATE CODE ~1
LTPP PROGRAM . - ' SHRP SECTION ID _l g LG
 DATE OF-DISTRESS SURVEY (MONTH/DAY/YEAR) __ _/_ _/_
SURVEYORS: [/ _J_(A)_, o
DISTRESS SURVEY FOR PAVEMENTS WITH ASPHALT CONCRETE SURFACES
(CoNTINUEDY
9. RUTTING (FOR SPS-3 SITE SURVEYS)
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. .

b dr ZTTew 10 BRI

A 45.75 ::jja.\b 4 45,75 — .

2 0§ a5 —— O (¥ 2 bts ———:

7 91.5 ’_‘:_I()f“ 7 91,5, — .

8 106.75 - . 8 106.75 . _ .

9 122. - _ . : 9 122. - .
10 137.25 — . 10 137.2s _ —_ _.
11 152.5 - . 11 152.5 — — .

14. LANE-TO- SHOULDER DROPOFF
Point Distance® Lane-to-Shoulder
Point No. - -  Meters - Dropoff (mm)
% 1g'25 ——
3 30.5 - Z
4 45.75 —— e
5 61. — 2.
6 76.25 - — jg
7 91.5 ——3 .
g %22.75 — — 2
10 1137.25 - - 3
11 152.5 —_ -4
. Note 1: ®»Point Distance™ is the distance in meters from the start of

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

in previous surveys.



DIPSTICX FIZLD ACTIVITY REPORT

SHRP REGION AN<A  STATE CODE 27 SERP ASSIGNED ID 271018
STATE 77 TESTING Di#sTicR DISTRICT LTne AL s
LTPP EZXPERIMENT CODE GPs-\ (3mP Z754 )ROU’I‘E/HIGHWAY NUMBER__US-10
EQUIPMENT SERIAL NUM?ER 3 oo
TESTING DATE ‘/I3 9s~  (3aie) SHEET NUMBER !
WEATHER pc i
=================:==:===================================================
DIPSTICK PRE-OPERATION CHECXS GBLJ (initials)
TIME
READY TO TEST
BEGIN TESTING
END TESTING
START TRAVZL
END TRAVEL
DOWN TIME - EOURS ’
REASONS
ADDITIONAL REMARKS
LAST DiASTick  REFONRE it d Ac ovtrL.y
DIPSTICX PROFILE CREW TRAFTIC CONTROL CREW
NAMES:___[ZEN - : NAMES : 42K

COPIES: RCOC - FORM FO01/SEPT 1990

ZERO CHECK

aetsS

First Reading "6? JUST
Rotate 180 degrees

Second Reading +70

Total, if within +0.001 proceed or else adjust the start end pin as
suggested in the manual and repeat the zero check.

CALIZZATION C=EZCX

First Reading 170
, . 74
Place calibration block o~
Second Reading + I?‘ - 0.125 = First PReadin
=0.003 proceed or else

0.

ccntact TACE threcuch RCO
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BRAUN 6573 Wasingon wer Sou

P.O. Box 39108

I N T E RT E C Minneapolis, Minnesota 55439-0108

612:941-5600 Fax: 942-4844

Engineers and Scientists Serving
the Built and Natural Environments®

Memorandum

Date:

To:

From:

Re:

May 11, 1995

Ken Wasnie and Robin Allen, MnDOT District 3A

" Lee Purdham, MnDOT District 3A (Maintenance)

Dick Sullivan and Fred Maurer, MnDOT MRL

Gene Skok and Ben Worel, Braun Intertec Corp.

Richard ingberg, SHRP/FHWA/LTPP

Gonzalo Rada, PCS Law Engineering, Inc.

Monte Symons and Aramis Lopez, FHWA-LTPP Division

Robert J. Van Sambeek ©

Rehabilitation of SHRP Pavement Test Section 271018 on US-10
CASMPA\WP\REHAB27A.MEM

The attached letter to Mr. Harvey Allen of the Minnesota DOT concerns rehabilitation of
SHRP section 271018 on US-10 between Randall and Little Falls. This section is a core
section in the Seasonal Monitoring Program for FHWA, and the rehabilitation alternative used
this summer will affect the status of the section in the Program.

If you have comments on rehabilitation of this section, please cail me at 800-344-7477.



E RA u N ™ Braun Intertec Corporation
6875 Washington Avenue South
P.O. Box 39108

I N T E RT E C Minneapclis, Minnesota 55439-0108

612:941-5600 Fax: 942-4844

Engineers and Scientists Serving
the Built and Natural Environments®

May 11, 1995

Mr. Harvey Allen

Minnesota Department of Transportation
1991 Industrial Park Road

Baxter, MN 56401

Re: Rehabilitation of SHRP Pavement Test Section 271018 on US-10

Dear Mr. Allen:

SHRP pavement test section number 271018 on US-10 between Randall and Little Falls is
inside the limits of a construction project scheduled for 1995. The test section, located in the
east bound lane from MP 140.1 to MP 140.3, is included in the Seasonal Monitoring Program
under FHWA'’s Long Term Pavement Performance Study (Formerly known as the Strategic

Highway Research Program or SHRP).

For the Seasonal Monitoring Program, instrumentation was installed August 1993 to monitor"
environmental changes in temperature, moisture, and frost/thaw conditions. Additional data
are being collected regarding changes in pavement strength, longitudinal and transverse
profiles, surface elevations, and pavement distress. The data will ultimately be used to
improve pavement design to account for environmental factors. - - - -

Sections in the seasonal study were only to receive "routine maintenance” for at least six
years. Unfortunately, this section was blade patched in 1994, and to complicate the matter,
the patch material is breaking away at the transverse cracks. We would really like to keep the
section in the study given the time and money invested already. However, the blade patch is
a real problem for several data elements being collected.

Therefore, we would like the DOT to consider including the test section in the construction

~ project this summer. ' From discussions with Ken Wasnie, it appears the asphalt surface will
be milled in the driving lanes and a new surface will be placed on both the driving lanes and
shoulder (inlay on driving lanes and overlay on the shoulder).

The main concern is what rehabilitation to use in the test section. Ken indicated the DOT is
willing to arrange test section rehabilitation for almost any possible combination of mill and
overlay. In this respect, three possible alternatives are presented. However, any additional

alternatives can be discussed.

Mill Driving Lanes 2.0 in. and Inlay 3.5 in., Overlay Shoulder 1.5 in.

Ken indicated this is the current construction plan for the project. If this was done
through the test section, it would keep the rehabilitation consistent and provide a
surface that should last 10 years without significant maintenance.



On the down side, the pavement temperature sensor destroyed by milling will require
a retrofit probe prior to monitoring the section in 1996. Probe retrofit will involve
sawing a slot in the new surface for the probe and lead wire.

The additional 1.5 in. of pavement thickness will move this section to a different
experimental cell (from Cell 8 with a surface thickness requirement less than 5.0 in.
into Cell 16 with a surface thickness requirement greater than 5.0 in.). This is not a
big concern with the final surface thickness expected to be about 6.0 in.

Mill Driving Lanes 1.0 in. and Inlay 2.5 in., Overlay Shoulder 1.5 in.

This alternative may prevent damage to the pavement temperature probe, if depth
control on the milling operation is closely monitored.

The main concern is the expected years of service without maintenance as compared
to the above alternative.

Mill Driving Lanes 1.0 in. and Inlay 1.0 in., No Work on Shoulder.

Again, this may prevent damage to the pavement temperature probe during milling.
With the inlay depth the same as the milled depth, the status of the section is
relatively the same in the study. Also, the driving lane currently only 11 ft. wide,
could be increased to 12 ft.

However, Ken indicated the rehabilitation would only last about five years before |
additional work is required, and this would not improve the shoulder. Therefore, this
~ is probably not the best alternative. ’

Regardless of the rehabilitation alternative used, pre-construction monitoring activities are
required for the study. Therefore, could you please keep myself or Ben Worel informed of
the construction schedule, so these activities can be completed. Also, we would like to have
someone at the site to monitor construction activity near the instrumentation, and also to help

re-establish the section after the overlay.

If you have any questions or sﬁggestions about rehabilitation of the test section, please call me
at 800-344-7477.. ~ ' : : .

- Sincerely, . ,

Robert J. Van Sambeek
Project Engineer

cc. Ken Wasnie and Robin Allen, MnDOT District 3A
Lee Purdham, MnDOT District 3A (Maintenance)
Dick Sullivan and Fred Maurer, MnDOT MRL
Gene Skok and Ben Worel, Braun Intertec Corp.
Richard Ingberg, SHRP/FHWA/LTPP
Gonzalo Rada, PCS Law Engineering, Inc.
Monte Symons and Aramis Lopez, FHWA-LTPP Division
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B RA ” N SM Braun Intertec Corporation
: 6875 Washington Avenue South
P.O. Box 39108

l N T E RT E C Minnegpolis, Minnesota 55439-0108
612:941-5600 Fax: 942-4844

Engineers and Scientists Serving
the Built and Natural Environments®

Memorandum
Date: May 25, 1995
To: Aramis Lopez and Monte Symons - FHWA LTPP
Gonzalo Rada and Gary Elkins - PCS Law ﬁ/ LL
cc: Gene Skok, Richard Ingberg, Erland Lukanen '
From: Robert J. Van Sambeek (5
Re: Rehabilitation Plans and Post Rehab. Monitoring of SMP Section 27i018

C:ASMP\WPA27A_EXT.SMP

June 12, 1995 is our last scheduled monitoring date for SMP section 271018 near Little Falls,
MN, and the section is scheduled to be milled and overlaid June 15-17. Possible alternatives
regarding the rehabilitation were listed in the May 11, 1995 memo/letter distributed to
interested parties. In the memo/letter, some of the good and bad points for the different
alternatives were identified.

. Rehabilitation Plans,

On May 23, 1995, I received a call from Calvin Howieson of MnDOT regarding which
rehabilitation alternative to use so it could be discussed at the pre-construction meeting with
-the contractor. At that time, the only comments I had received were from Gene Skok and
Erland Lukanen regarding using the same rehabilitation planned for the rest of the 18.125 Km
project. Calvin was also in favor of this selection to keep things simple in the field.

Therefore, I informed Calvin to use the same mill and overlay plans used on the rest of the
project for the test section. I also asked Calvin-about the WIM 'site, and he indicated it was
exempt from the project. This pavement was placed as part of the WIM installation several
years ago. At this point, it may still be possible to change the rehabilitation used if sufficient
concerns warrant trying to get construction plans revised. L

What is the status with the retrofit temperature probe? Will it be available to install as part of
the overlay or shortly there after to make pavement repairs easy? Should any attempt be

made to salvage the existing probe?

D" '
Calvin Howieson can be reached at 612-828-%;. If he is not available, Paul Koenig, who is
the project supervisor, can be reached at 612-828-2487. :

Post Rehabilitation Monitoring.

Post construction monitoring will be done in July to re-establish the section. This monitoring



will include SMP data collection to the extent possible with SMP monitoring equipment
available between actual SMP installations and sensor calibration/checks being done for
additional installations. Therefore, SMP instrumentation will not be removed from this site in

June on the last monitoring cycle.

However, I would like to know if we should continue to monitor this section several months
after the overlay to document changes in thermal properties and pavement strength due to the
overlay to provide "transition” data between the 1994/1995 and 1996/1997 SMP data.

The concept of monitoring overlay sections was identified in the SMP data analysis plan, and
only a limited number of sections will be available to obtain this type of data. Section 271018
provides the easiest opportunity the NCRCO will have to collect this data with the site only
90 minutes away and the SMP monitoring equipment available between additional

installations.

2

If anyone has comments or concerns with the rehabilitation and proposed monitoring of SMP
section 271018, please call me at 612-942-3047.
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N PCS/LAW ENGINEERING —
. MAY 51 BB (A Division of Law Engineering) b ey g b—& r _9
12104 Indian Creek Court, Suite A
BRAUN INTERTEC Beltsville, Maryland 20705
— CORPORATION FON 301-210-5105-FAX 301-210-3052 79 5 /[ ) [C_
MEMORANDUM

| 3 Vam Sambalk

X D
| To: Lop¢z, Jr. and Monte:Sy@ | _ » v FM - -ﬁééil

From: _  Gonzalo R. Rada R

Subject: ~  Rehabilitarion of LTPP Test Section 271018 in Minnesota . 5/ ;//f{
PCS/LAW Refereace No. 792-92-03751 T

cc: G.E. Elkins

" We are in receipt ‘of Bob Van Sambeek’s memorandum dated May 11, 1995 concerning the
- rehabilitation of LTPP Test Section 271018 on US-10 between Randall and Little Falls, Minnesota.

" This section is alsa part of the SMP core experiment.

\@\c{é&u first reaction to Bob’s letter is one of total disappointment. LTPP’s intentions have been very

43" \ 1 clear from the start; it has been emphasized throughout the section selection process that only sections

,%»"‘\ _ that were going to last through at least two monitoring cycles, but preferably three cycles, would be

e Al sncluded in the SMP core experiment. Once 3 section was accepted, we requested that the RCOCs

\‘ obtain a commitment from the highway agency to the effect that no major maintenance nor
of ,\’l,,_ rehabilitation would be applied to the section over the prescribed period of time in order to achieve the
A '\cgnrgeted pumber of monitoring cycles. . o e '

A o - ; - .

' Nz‘[q(g Why are we making. such 2 big deal out of this? The answez is very simple. Resources available to

(R the SMP have been limited since the beginning; were it not so, we would have included many more

~ sections in the program and would have addressed many mofe issues related to the seasonal behavior of
pavements. Because of these limitations, the total number of SMP sections was limited to 64, which
were strategically selected to address a few key factors. . L
The rehabilitation of the Minnesota section not only eliminates an important section from the core

experiment (hence associated monitoring data), but it introduces & whole new set of factors that cannot

be covered under the core experiment nor were they eavisioned as part of this experimeat. In addition,

to turn our FHWA, TAC, RCOCs) attention from the more important LTPP issues currently facing us

to address a whole new set of studjes dealing with the rehabilitation of SMP test sections so that

monitoring can be continued does not seem o be justified.

an $100,000 have probably beea

Having said all of this, and especially in view of the fact that more th
s memorandum are as follows:

spent to date on the section, our recommendations in response to Bob’

° Perform a complete suite of monitoring measyrements On the site prior to the
rehabilitation to get terminal conditions.



Aramis Lopez, Jr. and Monte Symons
May 25, 1995
Page 2

° Rehabilitate the section according to the highway agency’s construction practices (i.e.,
Option 1 in Bob’s letter), but keep the mill depth to 0.5 in at the instrumentation hole
so that the temperature probe is not destroyed.

‘o Drop the section from the SMP core experiment (keeping the data from the first
4[, yor ¢ monitoring cycle) and include it in a new experimeat under the supplemental studies
ﬁ A which looks at pavements rehabilitated with AC overlays.

¢ . _Continue monitoring of the test section if the full instrumentation is still working, but
not worry about the storage of these data in the IMS until other more important IMS
issues have been resolved. :

Notes: (1) Monitoring may be limited to instrumentation measurements only if the
¢ section does not meet the desired criteria which needs to be developed;
vo(oﬁé" 1 i.e., no FWD testing, profile surveys, distress surveys, etc.
w -

(2) May want to consider retrofitting the section with a surface thermistor
probe in accordance to the guidelines we provided to you for use with

_ SPS-9A sections; however, this decision should be delayed until 'such
time as we have a more clear picture of the new SMP overlay o
experimeant. .

In addition, to prevent or minimize the Jikelihood of the problem occurring again in the future,
especially on new (Round 2) sections, we would recommend that the RCOCs obtain a letter from the
bighway agency stating that major maintenance or rehabilitation will not be performed, or is not
XS * envisioned at the current time. The LTPP Regional Engineers should also be involved to ensure that
lymis action (i.e., letter) is taken. Furthermore, the RCOCs must ensure that the pavements nominated
"

for inclusion into the SMP core experiment be infgood to excellent condition > little or no distress,
smooth surface, etc. (, E— Lbe _,[_?l you con 7z/~-4 #// #4
- alt S

We apologize for the tone of this memorandum, but quite honestly we are very disappointed with what
is happening. Too much money and effort goes into each of the SMP test sections, and to lose one
after the agency has agreed to monitor for a specified period of time is Dot easy to swallow. We also
recognize that it is probably nobody’s fault, but it is sull very frustrating. f

Should you have any questions or would like to discuss the above matters further, please do not hesitate
to contact us.

Best Regards.
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/z/ Memorandum
Date: June 1, 1995
To: Gene Skok
cc: ?
From: Robert Van Sambeek -
Re: - Previous Notes on GPS Section 271018 for the SMP
C:\SMP\WP\27SAREH.SMP

Gene below is information from various notes starting in 1993 for section 271018.

3/3/93 Telephone conversation with Aramis.
- concern with cell 8 (AC<5", coarse subgrade, wet, freeze) that all sections in the NCR

are "... older and distressed ... and not expected to last more than five years T
- at that time the pavement condition on 271018 was listed as "3".

3/4/93 Telephone conversation with Fred Maurer.
- District will look at section regarding deferred maintenance.
3/24/93  Telephone conversation with Fred Maurer.

- District will defer rehabilitation of the section. However, they will be doing transverse
crack repair. :

Regional meeting in Ohio.
- Brought up concerns over the blade patch with Aramis.
SMP Coordinators Meeting.

- Brought up concerns with the section at the meeting, as well as, provided information on
this section in the written reports required to Gonzalo and Aramis for the meeting.

5/11/95  Letter to Harvey Allen.
5/23/95  Telephone Conversation with Calvin Howieson.

- inquiring about rehab alternative to discus at the pre-construction meeting for the



project.
5/25/95 Memo to Aramis/Gonzalo regarding rehabilitation discussed with the DOT.
5/31/95  Message from Aramis.

- ... upset that section is being rehabilitated ...."

- Called Aramis to find out what triggered the interest in changing the rehab plan two
weeks prior to the scheduled work.

- Aramis referred to a fax from Gonzalo, which he agreed to fax to me. I asked him to
include Gene and Dick on the distribution.

Y
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Date: June 1, 1995

To: Gene Skok

cc: ?

From: Robert Van Sambeek

Re: Summary of Conversation with Gonzalo Rada and Following Discussion
Regarding 271018 Rehabilitation and Concerns with 310114 SMP Monitoring.
C:\SMPAWPA\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.

271018

1. Decision is to mill and overlay the section to obtain a surface that will last 15 years
regarding monitoring of overlay sections with instrumentation (supplemental section?).

2. In the construction process have someone at the site to instruct crews where the
temperature probe is located, so the milling depth can be adjusted to about one inch to
miss the probe and still remove the blade patch.

3. Proceed with post construction monitoring including the SMP data collection
activities. This monitoring is currently scheduled for July 7, 1995. The actual
monitoring requirements for the "supplemental overlay study” have not been
identified, but they are not expected to exceed the requirements for the SMP.

I will contact the DOT regarding the construction schedule and arrangements to adju
milling depth near the temperature pr@ﬁ\?’ht be availa i i
someone else will need to be at the site. [his person will have to be familiar with the SMP
onitoring to use the computer to monitor the instrumentation during the milling.

310114
1. 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. ' g

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

INTERTEC
Memorandum

To: Kelvin Howieson Mn/Dot

Ken Larson Mn/Dot

Paul Koenig Mn/Dot
From: Benjamin Worel
Re: SHRP Section 271018 Rehabilitation
Date: Tuly 7, 1995

Test section 271018 is located on US-10 Southbound driving lane, milepost 140.2, North of Little Falls,
Minnesota.

This test section, due to the mill, recycle overlay, and virgin overlay FHWA/SHRP requires =

documentation on the work that has and will be done for its database. I am faxing up the required
datasheets for the work for you to look over and fill out. Iam willing to meet you any day of the week
of July 17th to help you with these datasheets.

Please call me at (612) 942-3057 to set up a time or to ask questions. I will be out of the office the week
of July 10th but I have voice mail and you can.leave a message. Co

e -

' CC:  Fred Maurer Mn/Dot Maplewood
Richard Ingberg FHWA
Gene Skok Braun Intertec

Robert Van Sambeek Braun Intertec

C'S ‘f'sf;é_ _ ..
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