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LTPP Seasonal Monitoring Program
Site Installation Report for GPS Section 274040 (27D)
Grand Rapids, 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 274040, which
is part of the core Seasonal Monitoring Program (SMP) under the Federal Highway Administration
(FHWA) LTPP Division. This pavement section was instrumented on September 21, 1993, and had
regular data collection through June 16, 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 274040 is located in northern Minnesota on the westbound driving lane of U.S. Highway
2 about nine miles west of Grand Rapids at milepost 173.1.

B. General Test Section Information

This four-lane divided highway had the original 206-mm thick jointed reinforced concrete (JRC)
pavement placed in 1979. The rest of the pavement structure consists of a 150-mm granular base on
a fine-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 LO5SA and LOSB tables - layer thickness and material type; and

LTPP Form S04 - base and subgrade moisture data.
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Relevant pre-installation 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 28 of the SMP
experiment, which is defined by the following parameters:



JRC pavement;

Fine-grain subgrade;
Freezing environment; and
Wet environment.

vvyvy

This was the fourth 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.



II1. 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 271018, 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.

GPS section 274040 is the only Minnesota section in SMP Cell 28, and it was approved for the core
SMP experiment. MnDOT agreed to defer any rehabilitation at least long enough to get the minimum
number of monitoring cycles, as long as pavement conditions were not a safety concern.

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 GPS sections 271028, 276251, and 274040. Field notes
from the site visit for section 274040 are included in Appendix B-1.

At the RCO, pre-installation activities included performing instrumentation checks/calibrations, and
incorporating improvements to the installation process based on field notes from previous
installations. Improvements to the installation process are listed in Section IV of this report, and
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.

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 1+ 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.”

5. 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,
the five panels from Station 3+ 85 to Station 5+22 were selected for monitoring, and instrumentation
would be placed at Station 5+ 10, based on the following items:

> Safety concern with lane closure at Station 0+ 00 where a left turn lane exists; and

> Modulus of subgrade reaction was very uniform compared to the degree of variation
for the five panels at Station 0+00.
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B. Installation Activities

Instrumentation installation was completed on September 21, 1993, which was a cold day. Some final
installation activities continued on the following day in spite of continued cold temperatures, fog, and
light rain. The following installation forms are included in Appendix C-1 along with field notes for
the installation:

Data Sheet SMP-101: List of Installed Instrumentation;

Data Sheet SMP-102: Instrumentation Locations;

Data Sheet SMP-103: Log of Piezometer Hole;

Data Sheet SMP-104: Log of Instrumentation Hole;

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

Data Sheet SMP-107: Representative Dry Density.

vV vV vy vV vy Y VY VvYY

Piezometer installation was done according to protocol. 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.

A 460-mm square for the instrumentation hole and a 100-mm wide trench for the conduit were
marked on the pavement surface at Station 5+ 10 using the edge of the concrete as a transverse
reference. Station 5407 is the mid-point for the panel, but the instrumentation hole was shifted to
Station 5+ 10 to avoid a 100-mm diameter core hole in the pavement surface. FWD testing was done
prior to sawing the block and conduit trench, but only included midpanel tests and the test required
over the instrumentation hole.

After the instrumentation hole and trench were sawed, the concrete surface was lifted out using
anchors tapped into the pavement. 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.

TDR probes were placed according to protocol with TDR probe | mid-depth in the granular base.

For installation reports from the LTPP North Central RCO, "Data Sheet SMP-I0S(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
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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 II-2 and II-5 of the LTPP Seasonal Monitoring Program:
Instrumentation Installation 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.

> Water seeping from the granular base ran down the bore hole during placement of the
instrumentation, and RCO staff tried to minimize seepage into materials placed
directly on the TDR probes. However, for TDR probes 2 through 10, some moisture
estimates may be high compared to field and laboratory results.

> Moisture estimates for the TDR probes in the fine-grain subgrade averaged 23.8
percent, which is 2.0 percentage points greater than the average obtained between
field and laboratory data for all ten probes.

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

1. Are the equations used appropriate for fine-grain subgrade and granular base
materials?
o2 How much influence does compaction have on the results?
3 Does setting the noise filter on the cable reader to 8.0 instead of 1.0 influence

apparent lengths interpreted from TDR traces obtained during installation?

"Data Sheet SMP-107: 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 7.6 m and the
weather pole is offset about 7.9 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 I1-32 of manual) for placement
inside the safety zone.

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



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

For pavement repairs, MnDOT staff elected to patch the block and trench with quick-set concrete
because of poor support from the soft subgrade soils. Quick-set concrete was also used to bond the
pavement thermistor probe in place. Cold-mix asphalt patch was used on the asphalt shoulder. Saw
cuts extending from the block were filled with Dow Corning 888 joint sealant the following day.

On September 22, 1993, final wiring of the datalogger in the cabinet was completed, and snap rings
for monitoring joint openings were installed according to protocol. MnDOT staff installed a level-one
benchmark at Station 5+ 16 and offset -7.92 m from the driving lane that has a stainless steel rod
driven to refusal. This benchmark is expected to be more stable then the piezometer as a reference
for monitoring pavement surface elevation changes. Also, RCO staff worked with Mr. Pat Houston
of MnDOT to mark a location for the DOT to install a frost tube for comparing data to the resistivity
probe. The frost tube was installed mid-lane at Station 5435 on November 16, 1993.

Additional observations about the pavement repair at the instrumentation hole up to the completion of
this installation report include the following:

> The quick-set concrete patch shrank and the block settled under the traffic loadings.
The original concrete pavement also developed a crack extending from the saw cut at
the corner of the block to the lane/shoulder joint. Attempts were made to keep cracks
sealed, but the block/patch spalled, and the patch in the trench broke into several
pieces that were moving under the traffic loadings. The RCO made arrangements
with the MnDOT district bridge crew to replace the block.

> On August 25, 1994, RCO staff helped carefully remove material from the
instrumentation hole and trench to prevent damage to the resistivity probe and
thermistor probe, as well as, the teflon lead to the pavement thermistor probe. Both
the quick-set patch and the concrete pavement that had cracked loose adjacent to the
trench were removed, creating a hole roughly 0.42-m long by 1.0-m wide. After the
material was removed, a reinforcement grid was installed and fiber-reinforced quick-
set concrete was placed in the hole. The repair was covered with plastic because it
started to rain, and the plastic caused the surface texture seen in the photographs in
Appendix D-3.

> On September 30, 1994, saw cuts were re-sealed after the pavement repair done
August 25, 1994 had cured one month.

> On January 12, 1995, the sealant was pulling loose, and a 0.2-m long spall on the
patch was recorded.

> On March 31, 1995, old crack sealant and spalled patch material were removed,
exposed surfaces were wire brushed, and all saw cuts and spalled areas were resealed.
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The new sealant was covered with duct tape to prevent tracking from vehicle tires
after the lane closure was removed.

On May 11, 1995, intermittent hairline cracks were identified on the block. These
cracks are above the reinforcement grid installed during the August 25, 1994 repair.
Some of the duct tape used on March 31, 1995 was still on the pavement.



III. SMP Data Collection

A. Initial SMP Data Collection

On September 22, 1993, test locations were marked on the five monitoring panels according to
protocol, and the first set of SMP data was collected.

Three cycles of FWD data were collected, as well as faulting, elevation, and piezometer data. The
RCO had not received a switch box for manual readings on the resistivity probe, and manual readings
were not taken until November 16, 1993. No joint opening data were taken until October 18, 1993,
because the silicon on the snap rings had not cured. The October joint opening data and the
November resistivity probe readings along with manual data collected September 22, 1993 are
included in Appendix D-1 as follows:

One set of contact resistance data;

One set of four-point resistivity data;

One ground water table measurement;

One set of joint opening measurements;

One set of joint faulting measurements; and

One set of elevation data, which included shots on the MnDOT benchmark.
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Computer data files obtained from automated data collection using the dataloggers included the
following:

> Two sets of TDR traces and CRREL voltages; 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 the quick-set concrete patching material 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 September 22, 1993 through June 16, 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.

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

> On November 16, 1993, a relay was added to the datalogger at the site, which
included a change in the data format for subsequent files.
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Instrumentation and equipment problems at the site include the following:

>

On June 23, 1994, water was running out of the conduit in the datalogger cabinet. It
is the authors’ opinion that the conduit for the instrumentation cables, which runs
from the outer wheel path of the driving lane to the datalogger cabinet, is functioning
as a drainage channel for excess water in the granular base. This has the most
potential to influence TDR probe 1 placed mid-depth in the base layer. A photograph
included in Appendix D-2 shows stains on the conduit as evidence of water running
from the conduit.

.On August 25, 1994, the block above the instrumentation was replaced because it had

failed and could not be sealed to keep water from infiltrating the pavement structure.
TDR data prior to August 1994 may have been affected. Correspondence relating to
the block replacement is included in Appendix D-3 along with photographs of the
repair. \

Cables for several TDR probes are slightly longer than supplied for other installations
in 1993, and the second inflection point on these TDR probe traces is not always
captured with the automated data collection equipment. This is especially a problem
on the site, because the high moisture content in the fine-grain subgrade produces long
apparent probe lengths. On several site visits, TDR probes failing the automated data
collection had manual TDR probe traces collected to obtain both inflection points.
Screen prints of the TDR data are included in Appendix D-2.

Photographs in Appendix D-2 show rust on snap rings used to measure joint opening.
Rusting of the snap rings on this section has probably been accelerated by de-icing
chemicals used by MnDOT. If the rusting continues, it will need to be accounted for
in joint opening measurements that are currently read to 0.01-mm accuracy.

Elevation difference between piezometer and MnDOT benchmark changed about 4.0
mm during the first frost/thaw cycle after installation as shown on the plot in
Appendix D-2. The benchmark movement will complicate elevation data analysis for
estimating frost heave.

Other problems experienced at 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.
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IV. Summary, Conclusions, and Recommendations

A. Instrumentation Installation Highlights

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

This was the first SMP installation in the LTPP North Central Region on a JRC
pavement section, but experience gained on three previous installations helped keep
the installation time reasonable.

Mr. Larry Peirce of the Southern RCO was at the installation to observe installation
procedures used by the North Central RCO, especially regarding changes incorporated
by the RCO since the SMP pilot training. Photographs and video footage taken by
Mr. Peirce to document the installation are available from the Southern RCO.

Data for this 1993 installation were transferred to forms from the LTPP_Seasonal

Monitoring Program: Instrumentation and Data Collection Guidelines, April 1994.

B. Recommendations for Improving Installations

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

>

Changed saw cut pattern for the instrumentation hole and conduit trench. The trench
was shifted to one side of the block to eliminate one of the cuts into the block.

Built a metal lifting jig with handles to attach to the block. The jig permits two
people to safely and precisely control removal/replacement of the block, especially for
heavy blocks from thick pavement sections.

Designed a drill guide for installing snap rings for joint opening measurements. The
drill guide was custom built and was shared by the four RCOs for all SMP
installations on concrete pavements. Design drawings and photograph of the drill
guide are included in Appendix C-1.

Added a shaft-locking collar to the MnDOT benchmark to get a 30-mm diameter
surface to support the swivel foot used on the elevation rod. Collars were added to
the MnDOT benchmarks at the other three Minnesota SMP installations as well.

Other recommendations resulting from the installation are as follows:

>

Extend quick-set concrete patching material with aggregate to limit shrinkage; and

Install metal reinforcement into the existing concrete to hold concrete repairs in place.



Appendix A-1: Test Section Background Information

Appendix A-1 contains the following test section background information:
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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.
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STRATEGIC HIGHWAY RESEARCH PROGRAM
GENERAL PAVEMENT STUDIES
Long-Term Pavement Performance Monitoring
Project Information Sheet
March, 1988

-

REGION: North Central EXPERIMENT: Jointed Reinforced Concrete
STATE: Minnesota
SHRP Assigned ID: 274040 District: 1 Year Open: 1979
State Assigned ID: 4008 Highway: U.S.- 2 Year Traffic: 1984
Expmnt Design Cell: 4- 1 Length: 5.5 miles AADT: 4548
Status: Selected Lanes: 1 Trucks: 16.1 %

" DESIGN FACTORS: Moisture - Wet
: Temperature - Freeze

Subgrade - 56 = Clayey Silt Fine ﬁ{L &A
Traffic - 150 KESAL/Yr Ao High  (200)

PCC Thickness - 8.0 in. Low (9.5)¢%
Joint Spacing - 27.0 ft. Low  (40) o

LAYER CONFIGURATION

LAYER LAYER LAYER LAYER

NO. DESCRIPTION THICKNESS MATERIAL TYPE
3 3 = Orig Surface 8.0 5 = Portland Cement (JRCP)
2 5 = Base layer S.0 23 = Crushed Stone or Gravel or Slag ok
1 7 = Subgrade .0 56 = Clayey Silt

PAVEMENT LAYER INFORMATION

| PORTLAND CEMENT CONCRETE LAYERS
LAYER JOINT ‘ CRCP
NO. SPACING  DOWELS  REINFORCING STEEL



Revised June 8, 1988

SECTION FIELD VERIFICATION FORM

ate 9-8-38 State Project Code 4 ¢ ¢ _S
State Code A _7
Rater Mert i SHRP Section I.D. 4 C 4 &
ole a e [o] ent a
State District No. O [ County or Parish _LT=sCa
Route Signing (Numeric Code) _2..
Interstate .......... 1 State ....... ceceane .3
Primary ...ccoc. ceee 2 Other ........ cesesss b
Route Number o 2
LTIPP Experiment Code q
Number of Through Lanes (One Direction) 2
Direction of Travel 2
Eastbound .......... 1 Northbound ......... 3
Westbound .......... 2 Southbound ......... &
Available Project Length (Without Discontinuities) 700
Start Point . End Point
Test Section Milepoints ) 7.3 .2 1 7.3 .1
Additional Section Location Information*:
Clis 1687 E of mr 173
0 s 192.5 w, of STA 3000 (. O is & STA 62% +C7.2)
. LecoaTed acress from AAA treilesr Solef
* Include distances from two landmarks (refer to specific procedures
outlined in the Initial State Visit Guidelines).
Location of monument: [Borh /' Sc-Th o MaTh B/T. shealder edses
Ceometyic Information
Lane Width (Feet) 2.
Lane (By Number) Included in Honitoring Section . 1
(Lane 1 is Outside Lane, Lane 2 is Next to Lane 1, etc.)
Shoulder Data: Outside Inside
Shoulder Shouldex
Total Width (Feet) _1 o . c 4.
Paved Width (Feet) Lo L4
Surface Type _3_
Turf .. .cieevecnnees 1 CONCIELE ...cevsscecses &
Granular ..... cetees 2 Surface Treatment ..... 3
Asphalt Concrete ... 3 Other ...... teeeesssaes B
Additional Data for PCC Shoulders:
Average Joint Spacing (Feet) A .

Skewness of Joints (Feet)
Joints Match Pavement Joints?
(Yes - 1; No - 2)

5.18



--- LOSA ----

LAYER DESC
1 7
2 S
3 3

SHRP/LTPP LAYER THICKNESS
LOSA - LOSB TABLES

10-AUG-93
--- STA 0 --- -~ STA S5 ~--- = ~cec--
THICK MATL THICK MATL LAYER
108 108 1
6 302 5.9 302 2
B.2 s 8.1 5 3

DESC

7 Ss
5 GB
3 pPC

L0S5 B REPRESENTATIVE
TYPE

THICK MATL
108
6 302
8.1 5

INVENTORY



AND FIELD TESTING

o

E?I/_E/TES‘I: (a) Before Section

IN ST

— CALtud PALEXLIAL DALIL Lukit

.ROUTE/HIGHWAY ¢,S/6  Lane_.2
(b) After Section

SHRP ASSIGNED ID 2740 Yo

Direction &/

v FIELD SET NO. 2—

DENSITY AND MOISTURE TESTS

RATORﬂ‘ g@a_“éi;?,é!:wcmm DENSITY GAUGE I.D. 0 7. 2
T DATE ¥, -24- LOCATION: STATION <46 &

E OF LAST MAJOR CALIBRATIONY -| -89 OFFSET, 3

e: Use additional sheets if necessary

SHEET NUMBER Lﬁ
_TEST PIT NUHBERﬁ /
feet from °/s ‘

DCG SHEET: 24
OF 23

TH FROM SURFACE TO THE .

OF THE LAYER, FEET (SEE S03)

?T PAVEMENT SURFACE (AC) |BASE COURSE TOP SUBBASE TIOP SUBGRADE TOP

PE ‘Test Pit|{ Between Result, pcf Result, pcf‘ Result, pcf
O.W.P. Wheelpath Het Dry Wet Dry Wet Dry

o 1. a0, 2.7 134, 4 1\3.9

SITU .

2 14O Q 130.3 134.8 4.z
SITY .
=f) 3 137.3 1 bbb 133.9 1S
i 4 26.S 128.5 s4.]  n3.l
RAGE .

/139.5 1289 1343 (3,7
iTO T238-86 Method (A,B,C)
Depth, inches o /12
1 8.2 (8.9
IN SITU
2 8.2 18.{
MOISTURE i
, 3 8.4 1?0
CONTENT, 3
4 3.6 8.6
‘RAGE .
84 :
SHTO T239-86)
RIAL TYPE: (Unbound=G,
reated=AT, Other=T)

RAL REMARKS:
IFIED VERIFIED AND APPROVED MONTH-DAY-YEAR
\ .

VGl Plonad)) A bt 28 1959
Chief, Contractor SHRP Representﬁv Date
liation: & Affiliation: /j/

Form S04/Issued 23 February 1989



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.



Revised May 29, 1992

STATE ASSIGNED ID

—  Sm— — o—

SHEET &4
DISTRESS SURVEY STATE CODE 21
LTPP PROGRAM sure secTion v £ 0 4 9
DISTRESS SURVEY FOR PAVEMENTS WITH JOINTED
PORTLAND CEMENT CONCRETE_SURFACES
DATE OF DISTRESS SURVEY (MONTH/DAY/YEAR) o 1/2%s3
survEyors: B K. N,  — —1 — —— |
PAVEMENT SURFACE TEMP - BEFORE _ __ Z 2°c; AFTER __ __ 2 A°c
PHOTOS, VIDEO, OR BOTH WITH SURVEY (P, V, B) _§_
SEVERITY LEVEL
DISTRESS TYPE Low MODERATE HIGH
CRACXING ‘
1. CORNER BREAKS (Number) 9o . ] 5%
2. DU_RA.BILITY »pr CRACKING
(Number of Affected Slabs) ——] ___ 5 ____ 5
AREA AFFECTED
(Square Meters) R .0 e o -
3. LONGITUDINAL CRACKING
(Meters) -5 [ © S — o
Length Sealed
(Meters) —— B —_— .5 ___.c
4. TRANSVERSE CRACXING
(Number of Cracks) 0 — —— 2_ — 5
(Meters) - — 90 —_—— X —_—— 2L
length Sealed
(Meters) —_— ___?. —_—— __.?_ — — — .9_
JOINT DEFICIENCIES
Sa. TRANSVERSE JOINT SEAL DAMAGE
Well Sealed? (Y, N) .\1...
If "Y" Number of Joints . ;’_ _l_ o - L
Sb. LONGITUDINAL JOINT SEAL DAMAGE .
Number of Longitudinal Jeints that have been sealed (0, 1, or 2) 1
Length of Damaged Sealant (Mecers) .5
6. SPALLING OF 1LONGITUDINAL JOINIS
(Meters) e — 2% e 2 - -2
l. o
7. SPALLING OF TRANSVERSE JOINIS
Number of Affeccted Joints _ 0 _ 0 _ L
—_2 o =

— — ——

lengch Spalled (Meters) —

I



Revised May 29, 1992

STATE ASSIGNED ID

— — S— a—

SHEET 5
DISTRESS SURVEY STATE CODE 271
LTP? PROGRAM surp secTioN 10 £ 0 4 °
DISTRESS SURVEY FOR PAVEMENTS WITH JOINTED
PORTLAND CEMENT CONCRETE SURFACES
CONTINUED
SEVERITY LEVEL
DISTRESS TYPE 10w MODERATE HIGH
SURFAGCE DEFORMATION
8a. MAP CRACKING (Numbex) o o
(Square Meters) - .9
8b. SCALING (Number) 9
(Square Meters) . _.9
9. POLISHED AGGREGATE
(Square Meters) .8
10. POPOUTS (Number) ___Aa.
MISCELIANEOUS DISTRESSES
11. BLOWUPS (Number) : __ o
12. FAULTING OF TRANSVERSE JOINTIS AND CRACKXS - REFER TO SHEET 6
13. LANE-TO-SHOULDER DROPOFF - REFER 10 SHEET 7
14, 1ANE-TO-SHOULDER SEPARATION - RETER TO SHEET 7
15. PATCH/PATCH DETERIORATION
Flexible
(Number) _____O_ ____.L 0
(Square Meters) S o § R - X e
Rigid
(Number) — 2 ._._._f_ L
(Square Meters) — o .k el
16. WATER BLEEDING AND FPUMPING i}
(Number of Occurrences) —_——9.
Length Affected
(Meters) —— _.t

COommENT S
17. OTHFR(Describe) o-5o + S5+5¢° _5_9_?-—\/5‘1 NoT INCLVYDED 1A

DISTRESS SIMWNARSY




Revised May 29, 1992

STATE ASSIGNED ID

SHEET 6
DISTRESS SURVEY STATE CODE 27
LTPP PROGRAM suke secTIon 10 4 © 4 0
DISTRESS SURVEY FOR PAVEMENTS WITH JOINTED
PORTLAND CEMENT CONCRETE SURFACES
CONTINUED
12. FAULTING OF TRANSVERSE JOINTS AND CRACKS " Page | of 2
Joint
Poinc? or Crack Well Length of
Distance Crack Length Sealed Spalling, m
(Meters) (J/C) (Meters) (Y/N) L M H
“ ) . . . .
S R N ~75. _Za. __e
-_kl T — N TTs  _Ce. __e
__Lk 3 ——— v __e __¢ __o
__3% 3 — 4 _ -2 __o __2.
_lex 3 — hl - __S __o.
_zbelb T —— 4 __% __0. °.
34371 I _._ 1 "o _Za __e
“431 I N T e __o. o__=
_514 I ——— N __o. __o. __0-
_5413 3 — N __o. __o. __-2
_La® J e N °. __ Q. o.
"9z 1 .. N “To. _Ze __e
_%+1 2 ——— hi __s. - __0-
_421 3 e N ~ "o, __° __o
Lol I —— N __ 2. —_0. __20.
1099 I —— N -2 __¢&. -2
111.7 J —_ h -8 - =5 -_ G5
12584 3 — by __° % __5
134.5 3 —— N -9 - -2 __9-
1425 3 —— i} __% _ -0 _ .o
150.% 3 — o - P __2%.
131.2 I —— N __2°. __Q- -9
173 I ——— i} - -9 0o -9
———tm - —— - -5 __9. _ -5
—— - —— - - _0. -8 -2
- — - - -9 - .5 2.

Note 1.

Note 2.

Point Discance {s from the scarc of the cestC section to the

measurement locatliomn.
1f the "spproach” slab is higher than the "departure” slab, faulting

is recorded as positive (+ or 0); iZ cthe "ap roach™ slab is lower,
P °P

record fazulting as negative (-) and the minus sign zust be used.



Revised May 29, 1992

STATE ASSIGNED ID

SHEET 7

DISTRESS SURVEY STATE CODE

2
LTPP PROGRAM SHRP SECTION ID 40 4

DISTRESS SURVEY FOR PAVEMENTS WITH JOINTED
ORTILAND CEMENT CONCRETE SURFACES

PORTLAND CEMENT CONCREIE oURFALES

(CONTINUED)
13. LANE-TO-SHOULDER DROPOFF
’1&. LANE-TO-SHOULDER SEPARATION
Point* ) Well
Distance Lane-to-shoulder” Lane-to-shoulder Sealed
Point No. (meters) Dropoff (mm) Separation (mm) @ 94))
-1 - 15.29 1 4 7 N
0. _lz2. __35 N
2. 15.25 _ 1k, _20. N
3. 30.5 _10. __2 N
4. 45.75 _ . 4 N
5. 61. _L1. _ 14, N
6. 76.25 _ 9. G N
7. 91.5 9. 4 N
8. 106.75 _15 __8. N
9. 122. . -9 __ 1. N
10. 137.25 11 __ L N
11. 152.5 _ 11 __4. N
167.3 |7 | o R
Note 1. Point Distance is from the start of the test section to the
measurement location. The values shown are SI equivalents of the
50 feet spacing used in previous surveys.
Note 2. If heave of the shoulder occurs (upward movement), record as &

negative (-) value. Do not record (+) sigms, positive values are
assumed.
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FHWA/SHRP-LTPP GPS TEMPERATURE FORM

SHRP NORTH CENTRAL REGION

SHRP SECTIONLD. # 27 4°4o
AGENCY MINDESSTA TESTING GPS
ROUTE/HIGHWAY # US —\o FIELD SET # B
TESTING DATE "/7—3 /‘\3 SHEET # OF
LOCATION 1 STATON ©-05

DEPTH |[D1=\.2 |[D2=4.0 |D3=-(,.8 |D4= — |DS= —
WEATHER
MILTIME CONDITIONS
oql> T10.2 70.3 7.9 / / PC
lo2t 13.9 72..5 | 72,1 / ( C
125 4.8 13.9 72.9 { \ c
AN 96.2 741 73, \ \ C
132 1.4 15.5 74. | ) C (MIS'T>
1416 75.1 7¢.0 | 4.2 / C  (misT)
1515 18.0b 9.7 | 3.3 [ C (msT)
\
COMMENTS
LOCATION 2 STATION S+o3
DEPTH [D1=|, | [D2=4,| |[D3=" .5 [D4= — [D5= —
WEATHER
MILTIME CONDITIONS
0945 T2.% J0.7 1.5 / e PC
lo45 15.2 2.9 72.0 / ( c
145s 15.5 4. ) 72.8 / N\ c
1250 75.3 14.2 72.9 \ \ C
1344 1%. 06 “15.% 13.9 \ / C (mysT)
|450 7.4 TGl 4.4 \ \ C (misT)
COMMENTS

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

TESTING COMPLETED BY:
BRAUN INTERTEC PAVEMENT INC.
FWD S/N 8002-063 (Braun FWD)

3TP

'7/1%/‘13

FWD OPERATOR

DATE
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09:19 930725 3.
File: CI\FWD\DATAN274040B! . FUD

Road: US-2 WESTBOUND LANES 10 MILES WEST OF GRAND RAPIDS, MN
Subsection: 274040
C 114.,2 12512 8§.909 7.932 7.53 7.22 B.87 5.72 3.32
C 114.1 12504 3.00 7.59 7.83 7.22  5.87 S.72 3.32
» 2 55.2 9344 5.28 5.95 5.74 S5.45 .07 4.33 2.85
» 2 85.1 2323 5.24 5.95 5.70 $.45 5.02 4.38 2.85
* 2 85.% 9378 B.12 5.0 S5.68 5.36 4.93 4.28 2.368
* 2 54.9 9312 8.15 5.80 $.88 5.40 4,983 4.29 2.86
* 3 114.2 12512 85.00 7.84 7.53 7.22 B.B2 5.72 3.77
* 3 114.3 12336 3.00 7.88 7.58 7.18 B5.82 5.63 3.77
* 3 114.8 12588 §.00 7.89 7.58 7.22 B.87 5.72 3.82
* 3 114.1 12504 &.00 7.88 7.58 7.18  5.582 S.65 3.77
* 4 148.7 18072 10.558 10.24 2.85 8.37 8.87 7.41 4,90
» 4 1468 16104 10.52 10,17 g8.51 Q.32 82.82 7.36  4.85
» 4 148.7 18072 19.58 190.17 9.77? .33 8.58 7.36 4,81
* 4 147.0 18112 10.80 19.28 e.85 9.37 8.82 7.41 4,990
Stn: 155 Lane:J! Temp: J/C: Air: 76  PvT: 75 09:21
8to Hgt  peil 1bf Df} Df2 Df3 Df4 DfS 8 Df?
S 113.8 12472 8.17 7.97 7.71 7.39 8.75 5.81 3.82
C 114.2 12528 3.21 3.08 7.80 7.38 £.89 5.85 3.86
C 113.9 12438 8.21! 8.01 7.75 7.30Q 5.80 5.81 3.85
* 2 85,1 Q336 5.24 8.03 5.78 5.593 S.11 4,385 2.91
* 2 35.4 2332 5.24 5.03 5.82 5.83 S.16 4.33 2.95
* 2 35.1 93356 8.18 .85 S.74 5.49 5.07 4.29 2.86
* 2 35.2 9344 6.20 2.99 5.78 5.49 5.07 4.29 2.86
* 3 114.1 102406 8.13 7.87 7.71 7.26 B8.50 5.76 3.77
* 3 113.8 12438 85.17 7.97 7.71 7.39 5.71 5.76 3.77
* 3 114,01 12504 5.17 7.97 7.75 7.35  5.390 5.81 3.82
* 3 li4,1 12498 3,17 7.97 7.74 7.35 B.78 5.78 3.77
* 4 1485.2 16032 10.B8 10.34 10.03 8.48 8£8.85 7.45 4.90
» 4 146.4 16048 10.83 10.34 10.03 9.54 8.30 7.49 4,980
* 4 148.2 16040 10.65 10.34 10,03 a.%0 &.80 7.45 4,35
* 4 148.2 18040 10.83 10.38 10.03 9.55 §.85 7.54 4,94
Stn: 132 Lane:Jl Temp: J/C: Air: 75 PyT: 7% 09:25
Sto Hot psi 1bf Dfl Df2 Df3 Df4 DfsS DfB Df7
£ 113.9 12498  8.00 7.80 7.54 7.13 6£.58 5.83 3.73
C 113.8 12472 7.96 7.30 7.54 7.09 5.58 5.59 3.73
C 113.9 12433 85.00 7.80 7.54 7.08 5.62 5.83 2.77
* 2 84.8 9283 .98 .82 5.561 5.32 4.34 4,20 2.82
» 2 84.9 8304 5.07 5.88 3.88 5.38 4.34 4.2 2.86
* 2 84.5 Q298 5.03 5.86 S8 S.36 4.8  4.25 2.56
* 2 B4.5 9272 A.03 3.77 3.61 S.32  4.84 4.20 2.78
* 3 113,92 124908 3.00 7.50 7.54 7.13 £.38 S.63 3.73
* 3 113.€ 12488 3.04 7.30 7.54 7.13 £.53 5.83 3.73
* 3 113.8 12472 3.09 7.30 7.54 7.13 £.58 5.83 2.73
* 3 113.8 12472 8.00 7.76 7.59 7.13 £5.58 5.59 3.73
* 4 147.1 181285 10.43 10.13 e.77 Q.20 3.53 7.28  4.81
» 4 147,09 18112 10.35 10.04 8,723 e.18 8.%3 23 4,77
* 4 146.2 16093 10.3% 10,08 Q.77 9.24 &.40 7.2 4,77
» 4 14B.,S 18084 10.3S 10.04 Q.68 Q.16 8.49 7.19 4.77
Stn: 211 Lane:J! Tenmp J/C: Air: 7%  PvT: 75 09:29
Sto Hgt s1 1bf Dfl Df2 DF3 DF4 DfS Dfg ney
C llg.O 12382 8.30 3.10 7.84 7.39 8.85 .85 3.990
C 113.2 12408 3.34 8.10 7.88 7.39 £.30 5.35% 3.95
C 113.2 12403 §3.38 3.14 7.28 7.43  8.93 9.94 3.89
* 2 84.% 9264 6.33 5.03 2.981 5.53 5.20 4 48 2.99
* 2 834.2 9224 5.33 5.08 5.87 S.532 5.20 4,46 2.9¢
» 2 84.5% 9264 5.37 8,16 5.04 5.681 S5.24 - 4.45 3.04
* 2 B4.3 9248 5.25 5.08 3.91 S5.53 5.20 4.42 2.99
* 3 113.3 12424 8.34 g.19 7.2  7.47 5.98 5.94 4,03
* 3 113.5 12448 8.34 3.10 7.88 7.43 5.85 5.94 3.99
* 3 113.3 12424 8.30 8.10 7.54 7.39 5.89 5.89 3.85
* 3 113.3 12432 8.34 3.14 7.38 7.43 8.89 S5.94 3.99
* 4 143,83 15092 10.€3 10.56 10.20 9.5¢ 2.02 7.48 5.07
* 4 145.4 18844 10.25 10.31 190.20 9.53 8.02 7.54 .07
* 4 tagcl 16018 10,93 10.80 10.28 Q.82 a.1! 7.54 S.07
* 4 143.7 1885680 10.93 19.50 10.33 8.87 g.11 7.5% S.16
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GRAND RAPIDS, MN.
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10:10 @30728

File:

Road:

Subssction: 274040
* 3 113.3 12424
* 3 113.3 18424
* 3 113.0 12400
* 4 147.4 18180
* 4 14B.7 150388
* 4 147.0 18112
* 4 147,050 18112

Mileage:-.007 -> .10}

ot s ot paa

OOOOMWMOO

CINFWD\DATA\27404081 ,FUD
Ug-2 WESTBOUND LANES 10 MILES WEST OF
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10:16 930728 10,
File: C:\FWD\DATA\2740408B2 . FUD
Subsecticon: 274040

FWD 8/N : 8002-0583
Qperator 1D : PELKEY, BRUCE J. T ﬂ_ — P I
Stationing...: Feet T TRY s e ST
Diamstar of Plate: 11.8
Deflector distances ! 8

SHEP TESTING - RIGID/CRCP - BASIN AND EDGE TEST (Jo/C0, JI/01, J2/02, J3/C3)
Sequence: CCC222233334444

— ———— - —— — ——— e o

Error: 558

8tn: ~-43 Lane:J2 Temp: J/C: Air: 77 PvT: 76 10:20
Sto Hgt psi 1bf Df! Df2 Df3 Df4 DfS Df5 Df7?
C 110.1 12080 24.47 21.95 20.61 18.7¢ 16.76 13.39 7.89
C 110.3 12086 24.51 22.02 20.85 18.74 15,71 13.34 ?7.81
C 110.4 12112 24,76 22.32 20.87 18.91 15,93 13.47 7.89
* 2 41,9 3876 19,19 17.11 16,02 14,55 12.93 10.35 6.03
* 2 32.0 8992 19.23 17.19 15.15 14.69 13.07 10.44 5,12
* 2 §1.6 89%2 19.27 17.24 16,15 14,689 13.07 10.44 65.12
* 2 82.0 38984 19.40 17.28 16.24 14,77 13.11 10.53 B.16
* 3 110.3 12083 25.14 22.54 21.12 19.16 17.16 13.60 7.94
* 3 110.3 12083 25.35 22.71 21.25 19,290 17.25 13.73 8.02
* 3 110.0 12064 25.30 22.75 21.34 19.33 17.29 13.78 &.02
» 3 110.3 12096 25.51 22,92 21.42 19.42 17.38 12.66 8.07
*» 4 1426 15632 32.68 28.21 27.33 24.82 22.22 17.68 10.22
+ 4 142.3 15600 33.10 29.34 27.33 24.86 22.27 17.72 10.37
4 142.3 15600 33.05 29.60 27.6% 25.16 22.58 17.84 10.50
* 4 142.2 15592 33.22 29.69 27.81 25.20 22.55 18.02 10.354

U - -— ———— iy o —————— . ———— o = ———— —— ——— - o i S i . o B o

Stn: -35 Lane:J3 Tewmp J/0 Air: 78 PyT: 79 10:24
Sto Hgt gsi 1bf Df1 Df2 DF3 Df4 DfS Dfs Dfe7?
C 112,00 12280 17.00 18.76 16.24 15,41 14.31 12.17 7.88
CO112.2 12296 16.84 18,45 15,02 15,11 14.00 11.87 7.72
g 112.5 12323 17.01 18.63 158.20 15.24 14,18 12,00 7.81
* 2 8401 9208 12.78 12.41 12.03 11.40 10,583 £.92 5.51
* 2 83.9 9200 12.90 12.41 12,08 11.44 10.58 8.97 5.81
* 2 34.1 Q216 12.74 12.41 12,04 11,40 10.38 8.92 5.81
» 2 33.8 9200 12.82 12.45 12,17 11.44 10.82 9.01 5.86
+ 3 112.2 12304 1B£.97 1£.55 18.1% 15.20 14.09 11.95 7.7%
* 3 112.8 12336 17.05 16.83 18.20 15.24 14,13 11.96 ?2.78
* 3 112.3 12312 17.09 15,72 16.2 15.37 14,18 12,04 7.85
* 3 112,86 12344 17.09 168.72 16.28 15.37 14.282 12.09 7.85
* 4 144 6 15856 22.16 21.59 20.e8 19.84 18,31 15.60 10.15
* 4 144,99 15888 22,33 21.72 21.12 19.92 18.45 15.64 190.19
* 4 144,55 18372 22.33 21.72 21,12 19.82 18.45 15.68 10.19
* 4 14%S.2 15920 22.37 21.80 21.17 19.97 18.53 15.73 10.19

Stn: -22 Lane.J2 Tenp J/C: Air: 78 PvT:. 73 10:31
Sto Hgt gsi 1bf nfl Df2 DF3 DFfy DfS Df& Df7
o 109.,7 12032 28,53 25.59 23.91 21.74 1€.38 15.38 8.85
s 102,86 12018 28.53 25.58 232.91 21,70 19.3% 15.42 3.94
C 109.9 1204) 23.49 25.5% 23.86 21.66 19.29 15.38 3.8%
» 2 81,3 3920 21.53 19.22 17.99 15.3% 14.55 11.81 5.72
* 2 381.2 3904 21.58 19.22 17.99 15.38 14.53 11.51 B5.72
* 2 8l.4 2936 21.58 10.26 18.04 16.42 14.62- 11.85 6B.77
* 2 8l.4 3836 21.82 19.26 18.04 18.33 14.53 11.681 5.68
* 3 109.3 11984 23,32 25.35 23.74 21.53 19.20 15.25% &£.80
* 3 1098.7 12024 28.40 25,51 23.78 21.57 19.28 15.28 8.80
* 3 109.7 120382 28.57 25.55 23.91 21.70 192.20 15.38 §.80
» 3 110.0 12056 28.81 25.55 23.€1 21.74 19.33 15.38 3.85
« 4 141,48 15520 38,45 32.82 30.456 27.8S5 24,82 19.5% 11.23
* 4 1413 15495 35,78 22.92 30.72 27.90 24.35 19.30 11.4)
* 4 140.7 15432 38,83 32.92 30.7% 27.95 24.83 19.84 11,45
* 4 141,7 13838 38.83 33.01 30.81 27.95 24.94 19.80 11.41
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10:32 930725 11,
Fila: C:\FHD\DATA\274040B2 _FLD
Road: US-2 WESTBOUND LANES 10 MILES WEST OF GRAND RAPIDS, MN.
Subsection: 274040
Stn: -12 Lane:J3 Temp: J/0: Air: 73 PyT: 7¢ 10:34
Sto Hgt psi 1bf Df} Df2 Df3 Df4 DfS DfS Df7
C 111,090 18188 20,07 18.43 18.77 17.80 1B.27 13.85 38.72
C 111.2 12184 19.94 19,268 18,59 17.485 16.13 13.47 §8.50
C 11:1.3 12208 20.1! 19.39 18.77 17.80 16.27 13.890 8.63
* 2 32,86 9064 15.2¢ 14.8! 14,10 13.25 12.22 10.27 6.51
* 2 82,8 €072 15.21 14.85 14.14 13.30 12.31 10.27 5.59
* 2 82,2 9088 15.21 14,85 14.18 13.30 12.31 10.27 6.35
* 2 82.6 9056 15.21 14,85 14,18 13.30 12.27 10.31 5.55
* 3 110.¢ 12160 20.1S5 19.39 18.72 17.80 18.22 13.60 £.54
* 3 111.3 12208 20.19 19.43 18.35 17.689 16.36 13.88 5.87
* 3 111.0 121768 20.15 18.45 18.81 17.89 1£.31 13.85 &5.63
* 3 110.¢ 12180 20.28 19.52 18.89 17.77 16.36 13.73 8.72
* 4 142.9 15664 26.10 25.18 24.34 22.84 21,07 17.68 11.19
*» 4 143.0 15683 26.3% 25.42 24.55 23.01 21.28 17.51 11.23
» 4 143.0 158380 26.35 25.38 24.55 23.05 21.25 17.85 11.28
*» 4 143.9 15830 26.43 25.55 24.584 23.22 21.35 17.94 11.38
8tn: 5 Lan=:J2 Temp: J/G: Air: 79 PyT: 74 19:38
8to Hgt psi 1bf Dfi Dfa DF3 Df4 Drs Dfa Df7
C 110.1 12080 23.75 ©21.24 19.97 18.03 18.05 12.82 7.30
£ 110.4 12112 23.5 21,14 19.34 17.90 15.96 12.69 ?.45
C 110.1 129080 23.7¢ 21.20 19,07 18.03 15.05 12.82 7.55
* 32 82,2 9016 18,30 18,24 15,25 13.30 12.27 8.7¢9 5.77
* 2 82.3 9024 13.22 18.20 15,21 13.72 12.22 9.75 2.73
* 2 82.86 9058 18.27 18.24 15.30 13.80 12,27 9.79 5.77
* 2 82,5 9032 13.22 18,24 15.21 13.76 12.27 a.79 5.73
* 3 119.2 1200%8 23.84 21.37 20.058 18,11 15,13 12.382 7.50
* 3 110,68 12128 23.2 21.41 20.14 18.15 18.13 12.91 ?7.55
* 3 110.3 12096 23.88 21.30 20.15 18.24 15.27 13.00 7.59
* 3 110.3 12033 23.96 21.54 20,22 18.24 16,22 12.95 7.59
* 4 141.,7 15832 30,79 27.40 23.71 23.22 20.67 16.51 9.67
4 141.2 15430 30,92 27.53 25.88 23.24 20.80 15.5¢@ 8.76
» 4 1410 15472 31,04 27,66 23.968 23.43 20.55 16.835 9.80
* 4 141.0 15472 31.13 27.7% 2B.05 23.51 20.94 158,72 8.85
Stn: 18 Lane:J3 Temp: J/C: Air: 79 PvT: 77 10:42
8to Hgt psi 1bf Dfl Df2 Df3 Df4 DfS Dfe Df7
C 111.4 12224 168.34 15.94 15,35 14.52 13.35 11.28 7.11
C 1il.4 12224 1(6.21 15,77 15.25 14,35 13.25 11.09 5.94
C 111.7 122 16.30 15.81 15.34 14,44 13.33 11.18 5.93
* 2 83.3 9128 12,45 11.94 11.87 10,93 10.09 8.45 5.34
* 2 83.2 9128 12,44 11.89 11.57 10.89 10.05 8.45 5.34
* 2 83.90 Q112 12.483 11,94 11.%7 10.88 10.05 §.45 5.38
* 2  83.2 9128 12.44 11.94 11.57 10.93 10.08 8.45 5.34
* 3 1114 12216 16,30 15.86 15.30 14.390 13.29 11.18 5.98
* 3 111,86 12240 16.42 15.94 15.33 14,52 13.38 11.95 7.16
» 3 111.4 12216 16.42 15.90 15.38 14.453 13.35 11.22 7.07
* 3 1114 12218 18,51 15,99 15,47 14.56 13.42 11.98 7.11
* 4 143.2 15768 21.18 20.47 19.84 18.74 17.85 14.51 9.19
* 4 143,585 13738 21.20 20.54 18.82 18.78 17.29 14.55 9.24
* 4 143.0 15685 21.20 20.680 19.92 12,78 17.33 14.58 Q.20
» 4 143.5 15728 21.28 20.83 20.01 18.37 17.42 14.80 9.24
Stn: 32 Lane:J2 Temp J/C Air: 79 PvT: 73 10:45
Sto Hgt pei 1bf Df! nfe Df3 Df4 Dfs Dfe D7
C 110,77 12144 20,61 13.868 17.57 158.04 14.38 11,48 5,84
C 111.0 12183 20.24 18,31 17.22 15,70 14,09 11,022 5,85
C 111,090 12178 20.36 13.40 17.31 15,79 14.09 11.31 8.77
* 2 82.3 2024 15,46 13.83 13.07 11.88 19.82 - 3.55 3.18
* 2 82.3 9024 15.54 13.83 13.02 11.90 10.87 38.58 5.20
* 2 83.0 9112 15,42 13.87 13.07 11.8% 10.87 45.58 5.16
» 2 82.¢ 9083 15.38 13.383 13.02 11.90 10.87 3.53 S.18
* 3 110,77 12144 20,32 15.368 172.31 15,79 14.09 11.26 B8.77
* 3 110.,2 12180 20,40 18.40 17,31 15,79 14.13 11.3% 5.77
* 3 110.7 12144 20,36 18,36 17.27 15.83 14,13 11,26 8.72
* 3 111,00 12178 20.44 18.93 17.44 15,87 14,183 11.3Q 5.81
* 4 142,83 15548 28,31 23.78 28.41 20,47 15,31 14,69 2.76
¥ 4 1420 185576 026,23 23.78 22.32 20,47 18.31 14,54 3.76
* 4 142.2 15584 28,27 23.83 22.4% 20,32 18,38 14,73 2.50



10:45 930728 12,
File: C:\FWUD\DATA\274040B2 FUD
Road: US-2 WESTBOUND LANES 10 MILES WEST OF GRAND RAPIDS, MN,
Subssction: 274049
+ 4 142.3 155600 28.35 23.81 22.48 20.80 18.40 14.77 3.28
8tn: 48 Lane:J3 Terp J/GC: Air: 79 PvT: 79 10:47
Sto Hgt pei 1bf Dfl Dre Df3 Df4 DfS Df5 Df7?
C 112.6 12344 15,59 15.12 15.84 14.77 13.89 11.6! 7.50
C 111.7 12248 16.30 15.86 15.38 14.48 13.42 11.39 7.29
C 111.6 12240 16.42 15,98 15,42 14,81 13.51 11,48 7.42
» 2 82.9 9080 12.36 12.02 11.65 19.98 10.22 B2.85 S5.684
* 2 82.8 9064 12,23 11,84 11.57 10,83 10.13 8.53 5.35%
* 2 82.9 9080 12.40 12,02 1!1.81 11.02 19,18 8,82 5.84
* 2 83.2 9120 12,36 11.98 1.8 10,98 10.15 8.82 5.60
* 3 111,92 12272 1£.38 15.99 15.47 14.81 13.51 11.44 7.37
* 3 111.7 12248 16.42 15,929 15.5%1 14,65 13.58 11.48 7.42
* 3 111.7 12256 15.42 15,99 (5.51 14,81 13.56 11.45 7.42
* 3 111.7 12248 16.46 16,07 15.55 14,85 13.80 11.52 7.486
* 4 144.8 15880 21.32 20.73 20.09 19.00 17.58 14.990 9.83
* 4 1441 15792 21.37 20.77 20.18 19.94 17.680 14.89 9.63
* 4 144.2 15818 21.41 20.81 20.18 19.04 17.680 14.95 9.67
» 4 144,101 15300 21.45 20,84 20.27 19.16 17.73 15.03 Q.72
Stn: 61 Lane:J2 Temp J/C: Air: 79 PvT: 30 10:50
Sto Hgt psi 1bf Dfl DfR Df3 Df4 DfS Dfo Df7?
C 110.4 12112 23.38 21.24 20.0! 18.23 16.36 13.21 7.89
C 110.6 12123 23.46 21.33 20.09 18.35 18.45 13.30 7.94
C 1i10.4 12104 23.50 21.37 20.18 18.4) 16.53 13.34 7.94
* 2 82.0 QNQ0  17.76 16,07 15.21 13.89 12.49 10.05 8.97
* 2 81,9 85984 17.72 15,99 15.03 13.80 12.40 10.01 5.9¢8
* 2 52.2 9018 17.768 16.07 15.17 13.85 12.45 10.0S £.03
* 2  82.2 9018 17.31 1B.07 15.17 13.85 12.45 10.0% 8.03
* 3 119,686 12128 23.50 21.41 20,18 18.40 168.49 13.34 7.93
» 3 110.1 12080 23.50 21.33 20.14 18.3 16,48 13.30 7.94
* 3 110,10 12080 23.59 21.50 20.31 18.33 18.58 13.47 2.07
* 3 110.6 12128 23.54 21.45 20.22 18.45 18.58 13.43 7.98
* 4 142.8 15648 30.67 27.85 26.28 23.93 21.51 17.42 19.41
+ 4 141.,9 15860 30.82 27.79 26.22 23.88 21.80 17.42 10.43
* 4 142.0 15876 30.71 27.88 28.268 24.02 21,56 17.42 10,4}
* 4 1420 18576 30.79 27.96 26.39 24.08 21.89 17.50 10.45
Stn: 73 Lane:J3 Temnp: J/G: air: 80 BPvyT: 80 10:53
8to Hgt psi 1bf ! DfY Df3 Df4 DfS Dfe Df7?
C 119.9 12152 18.94 18.38 17.87 18.76 15.51 13.04 8.41
C 111,00 12188 18,73 13.1%8 17.74 18.59 15.33 12.57 3.20
c 111,00 12183 13.81 18.23 17.8¢ 18,67 15.38 12.€1 8.28
* 2  22.0 8992 14.20 13,70 13.37 12.54 11.89 8.70 5.20
* 2  81.9 38884 14.20 13.70 13.37 12.534 11.80 9.70 5.20
* 2 8&1.9 858868 14.20 13,75 13.37 12.58 11.85 Q.79 5.2
* 2  82.2 Q018 14,24 13,79 13.41 12,82 11.89 9.83 5.29
* 3 110.9 121852 18.88 13,27 17.75 18.87 15.42 12.95 5,24
* 3 110.7 12144 18,10 18,490 17.87 18.80 15.47 13.04 3.33
* 3 110,77 12138 10,15 18.44 17.32 18.80 15,47 13.900 3.37
» 3 119, 12182 19.10 12,40 17.87 18£.80 13.51 13.04 8.37
* 4 143.9 19736 24.74 23.87 23,15 21,74 20.09 16,35 10.75
* 4 142,86 1SB4Q 24,76 23.87 23.18 21.78 20,09 16.35 10.80
* 4 142.5 15640 24.80 23,95 23.26 21.82 20.15 16.989 10.54
+ 4 142,56 156840 24.93 24.00 23,31 21.91 20.22 17.03 10.89
Stn: 89 . Lane:J2 Temp: J/GC: Air: 79 PvT: 31 10:58
Sto Hgt gsz 1bf Df1 Df2 Df3 Df4 DfS DfB Df7
C 108,58 129018 25.35 22.7% 21.28 19.42 17.383-13.82 8.15
C 108.8 12016 24.834 22.36 20.91 19.04 17.02 13.56 7.85
C 110.0 12084 25,01 22.49 21.98 19.21 17.186 13.865 7.98
* 2 81,2 £994 18.95 17.11 16,07 14.81 13.07 10.44 £.12
* 2 81.3 8920 18.98 17.02 15.98 14.56 12.98 10.40 B8.07
* 2 38l.6 288852 186.10 17.1S% 16,07 14,68 13.16 10.44 8.12
* 2 81,8 8944 19.08 17.15 18.07 14.85 13.11 10.44 5.07
* 3 110.1 12072 25.01 22.85 21.2% 19.3% 17.33 13.73 5.02
* 3 19Q.8 120i8 25,01 22.853 21,17 19.2% 17.16 13.89 3.02
* 3 109,29 12048 25.14 22.7% 21.20 19,33 17.2% 13.82 8.11
* 3 100,77 120824 25.22 22.7% 21.34 19,42 17.33 13.32 3.07



10:558 Q307253 13.
File: C:\FWD\DATAN274040B2 FUD
Road: US~-2 WESTBOUND LANES 10 MILES WEST OQOF GRAMD RAPIDS, MM.
Subsaction: 274049
s 4 141.9 15582 32.5% 29.34 27.5%¢ 25.07 22.40 17.89 10.41}
* 4 141.8 15520 32,51 28.43 27.58 25.03 22.49 17.89 10.45
= 4 141.5 15528 32.84 29.56 27.5Q 2%5.168 22.54 17.94 10.45
* 4 141.3 15488 32.78 29.56 Q27.88 25.24 22.58 18.02 10.99
Stn: 101 Lane:J3 Temp: J/C: Air: 79  PvT: 81 10:5¢
8to Hgt pei 1bf Dfl Df2 Df3 £. fS Dfe Df7
C 110.3 12005 18.85 18.36 17.74 18.768 15.42 13.090 5.24
C 110.8 12120 13,73 18.23 17.69 16.67 15.38 12.82 8.15
C 110.4 12112 18,85 182,36 17.724 168,72 15.42 12.91 3.20
» 2 §2.8 90860 14.20 13.75 13.28 12.54 11.56 9.70 5.20
» 2 82.86 9056 14.20 13.75 13.28 12.54 11.56 9.56 6.16
* 2 82.& Q048 14.16 13.686 13.24 12.50 11.55 9.65 6.20
» 2 82.9 9040 14,24 13,79 13.37 12.54 11.50 Q.75 £.29
* 3 111,00 12183 15.85 13,40 17.76 16.50 15.51 13.04 3.24
* 3 119.6 12123 18.94 18.44 17.82 18.830 15,51 13.909 8.24
. 3 110.8 12128 18.93 18.44 17.82 16,80 15.31 12.85 8.24
» 3 10,7 12138 19.02 18.43 17.37 16.88 15.58 13.04 3.28
g 4 142.3 15808 924.83 23.81 23.09 21.78 20.08 18.80 10.7!
* 4 1420 15502 24,30 24,08 23,31 21,80 20.27 1£.98 10.80
» 4 141.7 15544 24.30 24,13 23.3% 22.04 20.38 17.07 10.34
+ 4 141.9 15580 24.84 24,13 23.35 22.04 20.368 17.07 10.80
Stn: 115 Lan Tezp: 775 Air: 78 PvT: 79 11:02
Steo Hgt pai 1bf nfy nfe Df3 Df4 DfS DfB nf7
C 109.: 11988 27.23 24,34 22,75 20.80 18.40 14,51 3.3
C 109.4 12000 272.02 24.17 22.62 20.38 18.22 14.34 §.20
C 109.3 11978 27.11 24,22 22,71 20.47 13,31 14,43 8.20
* 2 81.2 8896 20.49 13,18 17.01 1S5.41 12,73 10.78 8.18
» 2 31.9 3883 20.8! 18,18 17.09 1S.41 12.73 10.33 5.12
» 2 81.0 3350 20.42 18,23 17.14 15,45 13.82 10.87 5.156
* 2 80,7 58345 20.85 18.36 17.18 15.83 13.87 10.92 5.25
* 3 109.7 12024 272,38 Q24,47 22.34 20.84 18,45 14.55 5.33
* 3 1009.4 11682 27.27 24,43 22.834 20.84 18.368 14.31 5.2
* S10Q.1 119588 27.36 24.43 22.83 20.60 18,45 14.47 5.2
» 3 109.1 11988 27.44 924.47 22,2 20.83 18.49 14.31 3.33
* 4 141.2 15472 35.32 31.83 292.61 268.63 23.837 18.580 10.76
* 4 140.5 15416 35.36 31.76 29.89 26.3% 23.96 15.89 10.30
* 4 140,86 15408 35.40 31,76 29.73 26.8% 24.00 18.89 10.78
» 4 140.7 15432 35.68f 31.93 29.91 256.87 24.14 19.02 10.89
Sen: 125 Lane:J3 Temp J/C: Air: 78 PvT: 78 11:08
Sto Hgt pei 1bf Dfl Df2 Df3 Dfy4 DfS Dre £7
Coo111.3 12208 17.18 18.58 16.02 15.11 13,91 11.74 7.55
C 111.68 12240 16.27 18,45 15.90 15.03 13.78 11.61 7.46
C 11i.4 12216 16.97 18.30 15,98 15,03 13.32 11.65 7.37
* 2 B82.8 90B4 12,90 12,37 11.85 11.3! 10.38 8.7! 5.80
* 2 52.3 9032 12.80 12.37 11.91 11.23 10.36 8.65 5.55
* 2 82.3 032 12.74 12.37 11.8%5 11.23 10.40 8§.71 5.55
» 2 82.3 991§ 12.78 12.37 1i1.e1 11.3t 10.38 B.71 5.64
* S 111.7 12858 17.13 1£.59 16.07 15.1! 13.81 11.70 7.45
» 3 111.9 12264 17.13 18.88 16.11 15.15 14.00 11.74 7.456
* 3 112.0 12233 17.22 18,72 16,15 15.1% 14,00 11,74 7.50
* 3 111.7 122%8 17.26 16.B3 16.11 15.20 14.05 11.78 ?.468
* 4 144,99 15385 22.46 21.76 21.04 19.71 13.36 15.34 9.72
*» 4 1442 15318 22.%4 21.30 21.083 19.34 13,368 15.3% 8.75
¢ 4 144,83 18872 22.62 021,03 21.2%5 1@.82 13,823 15.51 e.50
» 4 144.2 19318 22.953 21.83 21.17 19.24 18.49 15.42 Q.72
Stn: 142 Lene:J2 Temp J/0: &ir 7+ PvT: 79 11:11
8o Hgt psi 1bf Dfy Dre Df3 Df4 nfs Dfg Df7
C 110.4 12112 22.95 20.77 19.58 17.856 15.96 12.87 7.35
C 110.2 120906 22.82 20,77 19.5% 17.8f 15,81 12.87 ?7.5%
c 110.8 12120 22.82 20,77 1.54 17.86 15.95 12.87 7.50
* 2 32.0 8000 17.0% 1S.43 14,82 13,30 11.91 8.82 5.68
* 2 81,2 8978 17.05 1%.47 14,37 13.34 11,95 9.58 5.73
* 2 51,7 8962 17,01 15,43 14.57 13.30 11.,9% 8.62 5.65
* 2 32.3 8024 17,81 15,43 14,82 13.30 11.91 9.82 5.64
* 3 110,86 12123 22,92 24,77 19,58 17.85 15.86 12.87 7.5%
* 3 110.7 12138 22,88 20.21 12,58 17.88 18£.00 12.37 7.58



g
¢ C:\FWD\DATAM274040B2 , FUD

File
Road: US-2 WESTBOUND LANES 10 MILES WEST OF GRAND RAPIDS, MN.
Bubsection: 2740490
* 3 111,0 12176 23.00 20.85 19.82 17.90 15,05 12.87 7.50
* 3 110.4 12112 23.00 20.8% 19.82 17.99 15,05 12,01 7.55
* 4 142.9 15872 29.95 27.10 25.49 23.30 20.80 15.77 .85
* 4 142,58 155840 29.95 027.19 25,82 23.39 20.85 18.77 9.85
*» 4 142,92 15864 30.98 27.27 25.86 23.39 20.94 16.89 Q.93
» 4 142.8 15656 30.12 27,32 25.86 23.43 20.94 15.90 9.93
Stn: 155 Lan=:J3 Temp: JI/C: Air: 77 PyT: 8 11:15
Sto Hgt psi 1bf Dfl nre Df3 Df4 DfS Df5 ne?
C 111.6 12240 18.14 17.80 17.22 18,25 14,98 12,85 3.97
G 112.0 12280 18.068 17.7! 17.09 16.17 14,59 12,52 7.98
C 112.2 12304 13,19 17.687 17.09 18.17 14,93 12.32 7.84
* 2 82.6 9056 13.68 13.18 12.77 12.07 11,18 9.40 £.03
* 2 82.¢ 9080 13.868 13.19 12.77 12.03 11,11 9.358 5.99
* 2 83,2 9120 13.74 13.10 12.81 12.07 11,18 9.36 S.94
* 2 82.92 9095 13.74 13.23 12.851 12,12 11,16 Q.40 5.99
* 3 112.2 12304 18,18 17.7% 17.18 16,25 14.958 12,356 §.02
* 3 111.,¢ 12272 18.14 17.80 17.22 1£.25 14.98 12.6! 8.02
» 3 111.7 12855 18.13 17.80 17.22 16.20 15.02 12.85 §.07
» 3 111.9 12264 13,13 17.84 17.27 15.2% 15.02 12.85 8.07
* 4 144,56 15856 24,05 23.27 22.49 21,32 19.85 15.55 10.54
* 4 1442 15808 24.05 23.31 22.54 21.32 19.85 16.55 10.50
4 1443 15832 24.13 023.44 22.682 21.44 19.73 16.883 10,87
4 1445 15840 24.22 23.43 22.86 21.44 19.7 16.64 10.58
Stn: 168 Lane:J2 Terp: J/C: Air: 77 PvT: 79 11:17
Sto Hgt gsi 1bf Dfl Df2 Df3 Df4 Drs Df6 Df7
C 108.6 120038 27.19 24,30 22.75 20.84 15.45 14,64 8.%0
C 109.7 12024 27.81 24.85 23,05 20.85 13.62 14.73 &8.54
C 109.4 119092 28.03 25.03 23.39 21.23 13.93 14.99 §.72
* 2 81.2 58066 21.53 19.22 17.89 16.38 14.586 11.57 5,72
» 2 £50.9 3872 2:1.5 19.30 18.04 16.42 14.87 11.61 B5.77
» 2  81.0 5888 21.55 19.30 13.03 18.325 14,82 11.57 5.727
* 2 381.3 8020 21.70 19.39 13.17 18.51 14,71 11.85 £5.81
* 3 109.7 12024 28.61 25.59 23.81 21.70 19.33 15.34 3.94
* 3 109.1 11963 28.73 25.564 24.04 21.82 19.42 135.47 8.98
* 3 109.3 11976 28.91 25.85 24,21 21.@1 19.51 15.51 2.02
* 3 109.3 119 29.07 25.95 24.34 22.04 19.89 15.54 9.07
* 4 141.2 159488 37.24 33.026 31.15V 25.24V 25.20 20.08 11.67
+ 4 140.7 15432 37.45 33.52 31.40 28.45 25.42 20.19 11,75
* 4 140.8 15424 37,75 33.74 31.58 28.70 25.28 20.41 11.85
* 4 140.5 18416 37.79 33.82 31.86 28.75 25.60 20.41 1l1.34
'ACCEPTED TEST WITH VARATION

Stn: 182 Lane:J3 Temp: J/C: Air: 77 PvT: 78 11:20
Sto Hgt  ps=i 1uf Dfl Df2 Df3 Df4 DfS Dfe Df7
C 110.7 12144 18,88 18,33 18.77 14,90 13.89 11.44 7.28
C 111.0 12176 16.80 16.33 15.72 14.90 13.73 11.35 7.20
Co111l.4 12224 18,34 16,42 15.81 14.94 13.82 11.44 7.24
* 2 $82.5 9032 12.90 12.28 11.87 11.27 10.40 3.82 5.51
» 2 382.¢ 9995 12,90 12.23 11.87 11.23 10.356 8.82 5.47
* 2 32,3 9072 12,84 12,32 11,91 11.27 10,40 B.85 5.5l
+» 2 32,8 9080 12.9% 12.37 11.91 11,31 19.40 8.88 35.55
* 3 111.4 12224 15,93 16.42 15.85 14.99 13.82 11.44 7.24
# 3 111.2 12102 18,83 1B8.485 15.835 14.99 13.78 11.43 7.24
* 3 111.4 192218 18,93 18.20 15,94 15,97 13,91 11.48 7.25
+# 3 111.2 12184 16.93 15.46 15.80 15.03 13.91 11.48 7.24
* 4 143,56 15744 22,37 21.50 20.74 19.83 18,05 15.08  9.54
* 4 143,85 18780 22.37 21.54 20.78 19.87 18,13 -15.03 9.45
* 4 143,55 15736 22.48 21.583 20.82 1¢.768 15.28 15.12 9.59
= 4 144,1 13809 22.58 21.72 20.81 19.50 18.27 15.16 9.54
Etn: 196 Lane:J2 Terp: J/C: Air: 77  P¥T: 75 11:23
Sto Hgt  psi 1bf Dfl Df2 DFf3 Df4 DfS Dfg Df7
C 108,00 11980 25,08 22,54 21,08 19,12 17,11 13.88 7.8%
C 109.3 11884 24,88 22,32 20.37 18.81 18.83 13.34 7.51
C 10,0 11944 24,93 22,36 20.91 13.95 18.93 13.43 7.281
* 2 81,3 3920 18.02 16,93 15.85 14,30 12.39 10.22 .99
* 2 51,4 35923 19.02 18.89 1S5.81 14.31 12.2% 10.14 .84



11:23 930728 15.
File: C:\FUD\DATA\274040B2 FUD
Road: US-2 WESTBOUND LANES 10 MILES WEST OF GRAND RAPIDG, MN.
Subsection: 274040
* 2 81.9 3830 18.94 18.85 15.77 14.27 12,76 10.09 5.99
* 2 81.3 8820 16.02 15.89 15.8! 14,35 12.85 10.18 .94
* 3 109.4 12000 25.26 22.85 21.17 19.16 17.20 132.69 7.93
* 3 102.4 12000 25.43 22,79 21.25 19.2 17.33 13.89 &§.02
* 3 109.4 11992 25,43 22,79 21.2¢ 19.28 17.29 13.69 7.94
* 3 109.4 12000 25.56 22.92 21.42 19.45 17.33 13.82 3.07
* 4 141.0 13484 33,22 29.56 27.88 25.03 22.49 17.81 10.41
* 4 141,22 15480 33.39 29.73 27.8% 25.24 22,38 17,98 10.30
4 141.0 15484 33.56 20.86 27,93 25.29 22.71 18.07 10.58
* 4 140.6 15403 33.55 22.90 27,92 25.37 22.7¢ 18.11 10.58
8tn: 21!} Lane:J3 Temp: J/0 Air: 77 PvT: 76 11:28
8to Hgt pei 1bf Dfl Df2 Df3 Df4 DfS Df6 nf7
C 111.9 12284 18,46 15.09 15,47 14.52 13.5f 11.3% 7.45
C 1il1.4 122168 18.42 15.94 15.42 14.52 13.47 11.3% 7.42
C 111.8 12240 16,31 16,07 15.60 14.81 13.80 1ll.44 7.95
* 2 82.9 9058 12.36 11.98 11.57 10.93 10.13 8.53 S.64
* 2  83.9 9112 12,36 11.83 11.81 10.83 10.13 8.538 S5.64
* 2 83.2 9120 12,40 12,02 11.65 11.02 190,22 3,82 S.82
* 2 83.2 9120 12.36 11.83 11.57 10.93 10.086 B5.58 5.589
* 3 111.4 12224 18,48 15,99 15.47 14.55 13.5¢ 11.39 7.48
* 3 112.0 12272 16.48 15.99 15.51 14.56 13.51 11.35 7.46
» 3 111l.4 12208 18,42 13.86 15.47 14.52 132.47 11.31 7.45
* 3 11i.4 12224 168.42 15.94 15.51 14.52 13.51 11.31 7.46
. 4 144.2 15808 21.32 20.88 20.05 18.82 17.42 14.89 9.59
» 4 1441 19784 21.37 20.73 20.14 13.87 17.596 14.88 @.53
* 4 144.2 15808 21.37 20,73 20.09 12,81 17.56 14,73 Q.87
* 4 1441 15800 21,45 20.81 20.22 13.95 17.85 14.77 9.67
Stn: 223 Lane:J2 Temp J/C: Air: 78 PyT: 7B 11:33
Sto Hgt  psi 1hf Df} DfFe Df3 Df4 DfS Df& nf7
C 108,88 11828 28.85 25.32 23.61 21.15 18.87 4.84 8.41
G 102.3 11872 29.03 25.34 23.5%% 21.15 185,682 14.64 &.41
C 193.4 11880 22,91 25.29 23.52 21.11 15.82 14.56 3.37
. 2 80,9 8776 22.54 19.48 18.17 1B8.3% 14.356 11.26 6.51
» 2 30.1 8792 22.58 19.43 18,12 16.25 14.31 11.22 B.46
* 2 80.1 8792 22.48 18,43 18.04 15.21 14,27 11.22 £.42
* 2 80.0 3776 22.30 19.35 17.9% 18.17 14.22 11.13 5.33
* 3 108.8 11828 25.99 25.34 23.58 21.19 18.87 14.64 §.41
* 3 108.3 11872 258.95 25.38% 23.61 21.18 18.71 14.84 38.41
* 3 108.3 11872 28.87 25.34 23.61 21.23 18.7! 14.64 53.41
* 3 108.1 11848 28.91 23.33 23.8! 21.19 18.71 14.89 8.4}
* 4 139.7 15325 36.70V 32.08 29.36 25.35 23.85 18.59 10.67
« 4 139.0 15248 36.95 32.23 29.95 26.8¢ 23.74 18.87 10.71
* 4 138.83 15218 37.4! 32.49 30,12 27.02 23.81 18.85 10.30
*« 4 133.6 15192 37.71V 32.368 20.25 27.23 24.05 15.80 10.84
'ACCEPTED TEST WITH VARATION
Stn: 233 Lane:J3 Temp: J/C: Air: 78 PvT: 79 11:36
Sto Hgt pei 1bf Df} Df2 Df3 Df4 DfS Df5 Df?
2 111.9 12284 17.85 17.28 16.79 15.87 14.7%1 12.48 3.24
C 112.0 12288 17.51 17.15 16.67 15.70 14.83 12.26 &.02
C 112.2 12296 17.3% 17.24 16.71 15,79 14.82 12.35 8.07
* 2 83.3 @128 13.32 12.93 12.80 11.88 11.02 Q.31 2.12
* 2 83.2 9138 13.22 12.97 12.B0 11.38 11.02 9.38 5.12
* 2 83.3 2128 13.32 12.87 12.80 11,90 11.02 Q.38 6.12
* 2 83.2 9120 13.28% 12,87 12.85 11.85 10.98 Q.31 5.12
» 3 112.2 12304 17.64 17.28 16.79 15.83 14.71-12.390 3.07
* 3 111,99 12072 17.83 17.28 15.84 15.87 14.71 12.43 8.15
* 3 112.0 12280 17.76 17.41 15.88 15.96 14.78 12.48 B.1%
* 3 111.9 12272 {172.72 172.368 16.88 15.91 14.76 12.43 8.15
- 4 145.2 15928 23,21 22.82 22,02 20.73 18.25 15.18 10.54
* 4 1449 15888 23.21 22,75 22.08 20,35 18.33 1£8.29 10.83
+ 4 144.9 15883 23.29 22.84 022,19 20.94 19.38 1£.38 10,7
* 4 144,83 153872 23.34 22.38 22.12 20.8% 18.42 18.35 19.71
Stn: 251 Lane:J2 Tamp: J/C: Air: 70 PyT: 79 11:38
Sto Hgt pei 1kf Df1 nre Df3 Dfy DfE DfS Df7



11:39 930728 18.

File: C:\FWUD\DATA\274040B2.FUD
Road: US-2 WESTBOUND LANES 10 MILES WEST OF GRAND RAPIDS, MN.
Subsection: 274040
C 108.8 11923 29.45 26.37 24,72 22.37 20.05 15.90 9.28
C 109.1 11988 29.37 26.20 24.50 22.16 19.82 15.684 8.84
C 109.0 11844 29.83 26.71 25.02 28.58 20.27 16.03 8.28
* 2 80.7 &S485 22.658 20.34 19.07 17.27 15.42 12,22 7.07
* 2  80.7 8848 22.71 20.35 19.11 17.27 15.47 12,22 7.11
* 2 8&80.6 8832 22.75 20.34 19.15 17.27 185.51 12.26 7.11
* 2 80,9 38884 22,71 20.38 19.11 17.31 15.47 12.28 7.11
* 3 109.3 11884 30.12 28,97 25.23 22.834 20.49 15,15 8.37
* 3 108.0 11944 30.28 27.15 25.36 22.92 20.38 15,25 9.41
* 3 109,1 11985 30.29 27,23 85.49 23.05 20.57 18.33 Q.45
» 3 109.1 11988 30.48 27.40 25.71 23.18 20.50 16.48 9.34
* 4 141.7 15536 39.26 35.20 33.05 29.88 26.80 21.18 12.27
# 4 141,00 15464 39.38 35.46 33.20 29.93 26.94 21,27 12.32
* 4 140.9 15440 39.%5 35.83 33.32 30.14 28.93 21.44 12.40
* 4 141.0 154654 3@.834 35.35 33.55 30.31 27.25 £21.82 12.54
Stn: 264 Lan=2:J3 Temp: J/C: Air: 78  PvT: 79 11:42
Sto Hgs psi 1bf Dfl Df2 Df3 Df4 Dfs Df5 Df?
C 110,77 12144 19,65 19.05 18.35 17.35 18.00 13.47 3.59
C 110.8 12120 19,56 18,85 14,29 17.22 15.82 13.856 2.41
C 110.7 12136 19.689 19,05 13.38 17.31 15.86 13.39 8.458
* 2  82.0 8034 14.87 14.35 13.84 13.04 12,05 10,14 5,38
* 2 21,9 8878 14.83 14.35 13.84 13.04 12.00 10.14 B5.42
® 2  8£2.2 9018 14,91 14.38@ 13.83 13.13 12.09 19.18 6.46
* 2 82.0 8884 14.87 14.3% 13.84 13.04 12.00 10.99 5.38
* 3 110.9 '12152 12.3832 19.17 18,55 17.43 16.05 13.47 8.54
* 3 111,090 12176 19.86 19.22 18.55 17.48 16.09 13.47 3.50
» 3 111,00 12176 18,90 19,28 18.59 17.52 16.13 13.556 G.54
* 3 119.9 12152 19,94 19.30 15,58 17.52 16.13 13.52 8.54
* 4 143,85 15744 25.97 25.03 24.2¢ 22.71 21.07 17,83 11,10
*» 4 143.8 15744 26.10 23.16 24. 22.8% 21.25 17.72 11.13
* 4 143.6 15744 28,135 25.21 24.34 22,82 21.35 17.88 11.15
* 4 143,35 138728 26.23 25.18 24.3% 22.92 21.42 17.83 11.15
Stn: 279 Lane:J2 Temp J/C Air: 77 PvT: 78 11:45
8to Hgt gsi 1bf Dfl Df2 Df3 Df4 Dfs DfB nfy
T 109.9 12048 28.91 25.953 24.42 22,18 18.75 15.77 9.28
C 109.7 120284 28.33 25.28 24.83 22.37 19.85 15.77 9.33
£ 109.7 12032 29.88 28.59 24.94 22.53 20.14 15.99 e.41
* 2  8l.0 8880 22.46 20.25 18.98 17.27 15.33 12.22 7.11
* 2 380.9 8864 22.54 20.34 19,07 17.3% 15.42 12.30 7.20
* 2 30.9 4364 22.4% 20.25 19.02 17.27 15.38 12.22 7.18
* 2 38l.0 33580 22.48 20.25 19.02 17.27 15.33 12.28 7.18
* 3 109.6 12024 30.09 5.34 2%.19 22.30 20.27 18.1§ 9.46
» 3 109.9 12043 30.16 27.02 25.32 23.01 20.48 158.29 8.54
* 5 109,77 12024 30.28 27.15% 25.41 23.08 20.58 18.38 8.59
* 3 108.8 12040 30.37 27.23 25.45 23.13 20.82 18.42 2.58
. 4 142.3 15600 35.79 34.90 32.73 29.72 26.40 21.0% 12.3%6
+ 4 142,85 15632 39.13 35.16 32.88 208,97 26.87 21.15 12.4¢
» 4 142.3 15600 39.26 35.29 33.12 30.10 28.76 21.27 12.49
« 4 142,353 15818 39.42 35.46 33.20 30.22 28.35 21.356 12.33
8tn: 291 Lan=:J3 Temp: J/C Air: 78 PyT:. 78 11:47
Sto Hgt psi 1bf Dfi Dfa DF3 Df4 DfS Dfg Df7
S 111.3 12208 19.85 19.13 18.85@ 17.52 18.18 13.85 3.30
£ 111.4 12216 19.8% 19.13 18.858 17.48 16,123 13.80 8.76
C 111.3 12200 19,88 19.13 13.,8¢ 17.52 16.13 13.60 3.78
* 2 82.3 9032 14.91 14,48 132.87 13.2¢ 12,12 10.31 B8.64
* 2 382.2 e018 14.83 14.3% 13.82 13.13 12.09 19.22 5.58
* 2 82.3 9024 14,72 14.26 13.54 13.04 12.00 10.14 5.45
* 2 32.2 9072 15.08 14.32 14.310 13.30 12.27- 10.35 8.563
* 3 111.3 122800 19,77 19.26 15.64 17.80 16.22 13.85 3.76
* 3 111.3 12200 19.32 19.30 18.72 17.85 16.31 13.73 8.85
* 3 111.3 12200 19.94 19.43 13.85 17.77 16.40 13.82 8.94
. 3 111,28 12192 19,90 19.43 18.85 17.31 16,40 13.86 §5.94
* 4 143.9 1573 28.25 25.08 24.3 22.92 21,18 17.85% 11,49
* 4 142.9 15784 023.97 25.21 24.46 23.09 21.29 17.93 11.34
* 4 144,10 135800 26,14 25,34 24.59 23,18 21.38 13.07 11.62
* 4 143,29 15734 268,18 2T.38 24.84 23,26 21.47 13.15 11,71
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11:45 930728
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File: C WD
Boad: U8 ESTBOUND LANES 10 MILES WEST OF GRAND RAPIDS, MN
Subsection: 274040
Stn: 304 Lane:J2 Temp J/C: Air: 75 PvT: 79 11:50
Sto Hgt  psi 1bf Dfi Dra Df3 Df4 DfS Dfg Df7
C 103.68 11904 23.20 25.34 23.69 21.53 18.07 15.21 3.89
C 103.56 11912 23.24 025.34 23.74 21,57 19.11 15,25 3.89
C 103.7 11620 23.32 25.42 .23.82 21.56 19.25 15.34 8.89
¥ 2 380.¢ 8372 21.45 1€.13 17.9: 16.28 14.45 11.37 5.72
* 2 80.9 35684 21.41 19,13 17.95 16.29 14,49 11.57 5.72
* 2 B80.9 58364 21.S3 19.13 17.81 18.29 14.45 11.57 5.77
* 2 31.0 3330 21.49 19,13 17.95 18.25 14,498 11.57 B5.72
* 3 103.6 11904 28.32 25.47 23.86 21.86 19.25 15.34 5.94
* 3 103.3 11923 23.49 25.%9 23.99 21.82 19.33 15.51 9.02
» 3 108.7 11920 285.40 25.84 23.99 21.75 19.33 15.47 9.02
* 3 193,77 11920 28.49 25.84 23.99 21.73 19.35 15.47 9.07
* 4 139.3 15264 3H.37 32.96 3I0.8! 27.99 24,89 19.89 11.55
» 4 1383.3 18224 37.12 33.22 31.10 28.24 25,02 20.06 11.71
* 4 139.3 15264 37.20 33.18 31.06 28.25 25.11 20.10 11.71
*» 4 139.7 18320 37.29 33.35 31.23 23.41 25.25 20.19 11.75
Stn: 320 Lane:J3 Temp: J/0: Air: 24 PvT. 77 11:34
8to Hgt pei 1bf Df Df2 Df3 Df4 DfS DG Df7?
L0109.9 12043 10,90 12.39 18.31 17.86 16.82 14.2} Q.37
C 110.0 12064 19.90 19.38 18.81 17.8! 18,53 14.17 9.28
C 1i0.1 12072 20.1% 19,568 15.98 17.94 18.76 14.30 9.37
. 2 B1.3 2912 15.46 14.82 14.3% 13.83 12.87 10.33 7.11
* 2 81.4 3923 15.25 14.82 14.3% 13.63 12.87 10.833 7.1}
* 2 81,4 3938 15.21 14.82 14.49 13.65 12.71 10.57 716
* 2  B8L.3 2904 15.50 14,73 14,25 13.5¢ 12.87 10.79 7.11
* 3 109.9 12040 20.15 19.856 15,98 138.03 18.78 14.30 2.41
» 3 110.1 12030 20.24 19.89 19.07 13.07 18.25 14,38 Q.41
* 3 109.9 120483 20,38 19,73 19.1¢ 13,15 15.93 14.47 9.30
* 3 108.9 12043 20.38 19.82 18.24 13.24 18.893 14.5!1 8.54
* 4 142.9 159624 28,18 05.34 24.72 23.34 21.32 15.59 12.19
+ 4 142,55 15624 26,31 25.59 24.80 23.55 21.88 13.785 12.38
* 4 142.6 15840 26.35 25.83 24.94 23,80 22.05 18.85 12.36
» 4 142,56 15640 26.52 25.31 25.08 23.72 22.14 13.93 12.43
Stn: 332 Lane:J2 Temp J/C: Air: 73 PyT: 74 11:87
Sto Hgs pei 1bf nfi DfR2 Df3 Df4 DfS nr5 pe?
C 119,90 12058 ©85.51 23.10 21I. 19.87 17.80 14,12 3.37
Co110.1 12080 25.22 22.7% 21.28 16.38 17.33 13.91 3.24
] C 119.1 12080 25.30 22.79 21.34 19.42 17.38 13.95 3.28
* 2 381.7 89480 19.02 17.06 18.02 14.56 13.07 10.453 5.20
* 2 BL1.7  8e80 1,14 17,15 18,11 14.85 13.11 10.53 8.2
* 2 581.@ 8976 19.02 17.11 16,07 14,65 13.11 10.33 5.20
* 2  31.9 8876 18.02 17.i! 18.02 14,81 13.07 10.48 5.15
* 3 110.1 12072 25.3% 22.534 21.38 19.42 17.42 13.95 5.2
* 3 110,90 12058 25,35 22.92 21.42 19.S4 17.47 14.04 8.37
* 3 109.9 12048 25.43 22.92 21.51 19.54 17.47 14.04 8.25
b 3 109.9 12048 25.39 22.87 21.5! 19.39 17.51 14.08 3.33
* 4 141,99 15552 32.93 29.82 27.8¢ 25.37 22.7! 15,20 10.76
~ 4 141,99 15580 33.10 29.88 27.95 25.41 22.75 18.24 10.75
4 141.,9 15552 33.18 29.99 2&.06 25.50 22.85 18.3 10.80
* 4 141.7 A3.22 30.03 23.11 25.38 22.89 15.46 10.89

15536 52 :
? ------------------ r/7 ----------------------------------------------------
Stn: 348 neliy)) Temp: 3/0: Air: 73  PvT: 73 12:00
Sto Hye~ pei  lbt=" Dfi © Df2  DF5 . Df4  DES  DF6 . DfY
£ 111.3 12908 19.15 18.66 17.99 17.01 15.75 13.30 5.59
c2  © 1ill4 12924 1810 18.66 15.04 17.01 15.69 1330 &.46
¢ 111.3 12200 19.15 18.70 18.08 17.05 15.78 13.34 &.50
» 2 82.5 9055 14.S4 14.00 13.62 12.83 11.91 -10.09 6.45
» 2 B2.6 9043 14.58 14.18 13.71 12.82 11.81 10.14 6.51
» D B82.6 9048 14.62 14.18 13.67 12.956 11.96 10.09 5.55
» 2 832.5 Q040 14.62 14.13 13.52 12.82 11.81 10.09 6.5
» 3 111.0 12176 19.87 1%.90 13.17 17.14 15.88 13.39 8.50
» 3 111.3 12205 19.27 18.83 18.17 17.14 15.91 13.38 3.54
« 3 111.3 12990 19.87 13.83 13.95 17.18 15.96 13.30 £.50
+ 3 111.2 19184 19.31 15.37 18.21 17.98 15.86 13.3¢ B5.53
s L 143.5 15765 ©04.93 04.34 23.55 0200 ©20.58 17.29 11.1D
« 4 143.9 15734 25.00 ©24.52 ©53.80 ©92.33 20.71 17.42 11.19
s 4 1441 13800 0S.2% 04.58 2£3.78 08.40 8p.A0 17.50 11.23
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12:00 939723 1

File: C:\FUD\DATAN274040B2.FUD
Road: US-2 WESTBOUND LANES 10 MILES WEST OF GRAND RAPIDS, MN.
Subssction: 274040

* 4 143.3 15760 25.18 24.60 23.82 22.42 20.30 17.50 11.23
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Stn: 360 Lane:J2 Tenp J/C: Air: 77 vT: 72 12:05
f Sto Hgt psi 1bf Dfl Df2 Df3 Df4 Dfs Df6 Df7
C 103.3 11354 32.13 28.87 27.08 24.43 21.96 17.42 10.32
C 108.8 11923 32,18 88.87 27.12 24,44 21.95 17.46 10.32
C 108.5 11396 32.26 28.87 27.16 24.53 22.00 17.46 10.23
* 2  30.90 §776 25.05 22.23 20.81 18.95 16.98 13.56 &.02
* 2  80.3 3308 24.78 22.1% 20.37 18.37 18.93 13.47 7.84
* 2  §0.0 3776 24.85 22.10 20.82 18.83 16.39 13.47 7.93
» 2 30.1 3784 24.72 22,10 20.32 13.83 18.82% 13.43 7.988
* 3 103.4 11380 32.01 25.61 26.9¢ 24,31 21.32 17.29 10.24
* 3 108.3 11872 32.13 28.83 27.08 24.44 21.96 17.46 10.32
* 3 108.6 11904 32.13 23.78 27.12 24.44 21.95 17.48 10.2
* 3 103.6 11895 32.26 88.83 27.12 24.43 22.00 17.46 19.28
* 4 140.0 15352 40.32 36.19 34.02 30.69 27.56 21.88 12.85
» 4 139.9 15323 40.83 38.45 34.32 30.¢4 27.82 22.95 13,01
* 4 139.9 15323 40.76 36.58 34.36 31.97 27.91 22.14 13.10
» 4 130.9 15328 40.235 36.83 34.45 31.15 27.37 22.13 13.06
Stri: 373 Lane:J3 Temp: J/0: Air: 79 PvT: 74 12:08
Sto Hgt psi 1bf Dfl Df2 Df3 Df4 DfS nre Df7
S 111,22 12182 13,06 17.498 16.35 15.8!¢ 14.71 12.35 7.89
G o111.2 12184 13.14 17.54 18.97 15.958 14.76 12.39 7.94
C 111.2 12192 13,14 17.54 15.82 15.96 14.75 12.39 7.3Q
» 2 382.2 Q003 13.70 13,19 12,72 12.07 11.11 Q.36 5.09
* 2 52,2 9008 13,70 13,18 12.77 12,07 11,11 9.40 35.99
» 2 81.9 29768 13.74 13.23 12.31 12,07 11.18 9.40 5.99
* 2 82,0 38Q0e2 13.70 13.19 12.77 12.03 1i1.11 8.356 5.94
# IO111.2 12134 13,22 17.82 17.0) 16.00 14.3% 12.43 7.94
* 3 111,2 12184 13.22 17.82 17.0% 18.04 14.38 12.43 7.84
. 3 111,33 12208 18,27 17.687 17.0% 16,08 14.59 12.43 7.84
* 3 111.3 12200 18.35 17.79 17.14 18,17 14,93 12.52 5.02
* 4 144.3 15832 23.7% 22.602 22.15 20.51 19.29 16.12 10.32
*» 4 144.3 15832 23,82 23.05 22.28 20.94 19.42 16.25 10.41
* 4 1441 15792 24.0) 23,10 22.32 20.98 19.47 16.29 10.41
* 4 144,22 15800 24,05 23.10 22.35 21.02 19.51 16.33 10.45
Stn: 336 - Lene:J2 Temp J/C: Air: 30 PvT: 75 12:11
Sto Hgt pei 1bf Dl Df2 DF3 Df4 Df5 Dfs De7
£ 109.9 12040 24.09 21,37 20.01 18.11 156.18 12.82 7.53
£ 110.0 12056 23.30 21.20 19.84 17.9% 16,05 12.69 7.42
S 109.7 12032 24.09 21.50 20.14 13.24 186.27 12.9% 7.589
* 2 31.5 3944 13.22 16,12 15.08 12.83 12.13 9.68 5.63
* 2 B38l1.86 8944 18,15 18,16 15.12 13.72 12.18 9.68 S5.68
* 2 81.3 8920 15.43 18,18 15.17 13.72 12.22 9.70 5.62
* 2 31.6 8%44 18,35 18.24 15,21 13.80 12.31 a.7¢ 5.81
* S 109.7 12032 24,17 21.45 20,09 12.19 16,158 12.9! 7.58
» 3 110.0 12064 24.28 21.34 20.14 13,23 18.22 12.85 7.38
* 3 109.7 12032 24.17 21.54 20.13 13.23 16.27 12.9% 7.59
» 3 109.2 12043 24.30 21.83 20.22 13.32 18.31 13.00 7.58
» 4 141.,7 15536 31.25 27.79 26.0! 23.%1 21.02 1£.72 9.589
+ 4 141.3 15483 31.3 27.22 268.13 23.8 21.18 185,77 9.388
« 4 1415 15520 31.80 25.08 25.2% 23.77 21.25 16.90 9.93
* 4 141.3 154853 31.5% 23.05 26.31 23.31 21.29 16.90 Q.83
Stn: 402 ~ Lane:J3 Temp: J/C: Air: 51 PvT: 77 12:18
8to Hgt psi 1bf Dfl Dfe Df3 Df4L DfS Df5 Df7
C 111,292 12162 17,97 17.87 17.14 18,21 15.07- 12.01 3.50
Co111.2 12134 15,12 17.7% 17.22 18.34 15.16 12.95 §.54
c 111,090 12176 13,31 17.34 17.27 18.33 15.20 13.04 3.83
* 2 382.%5 @032 13,91 13.82 13.15 12.54 11.80 9.95 5.64
* 2 22,5 9040 13.93% 13.83 13.11 12.45 11.5! 9.383 5.58
* 2 22.90 000 13,99 12,44 132,07 12.41 11,3} 9.43 6,55
* 2 31,9 32878 13.74 132,49 13.07 12.41 11,47 9.83 6,55
* 3 111,00 121835 18,31 17.84 17.27 1£.3% 18.25 13.083 5.67
+ 3 1ii.4 12224 13,21 17.92 17.3%1 18.42% 15,33 13.13 5.87
* 3 111,28 12134 13,22 17.897 17.39 18.51 15,33 13.13 3,72
+ 3 110,9 12180 18.31 17.83 17.35 iB.45 15.2% 13.03 3.87



12:16 930725 18,
Fil=: C:\FUD\DATA\2740408B2 . FUD
Road: US-2 WESTBOUND LANES 10 MILES WEST OF GRAND RAPIDS, MN.
Subsection: 274049
*» 4 143,85 15744 22,97 22,23 21.06 19. 16,85 11.10
* 4 143.3 15712 23.05 22.32 21.15 19, 16,93 11.93
* 4 143.5 15798 23.14 22,41 21,19 1@, 18,08 11.23
* 4 143.0 15835 23.18 22.45 21.23 19, 16,98 11.23
gen: 415 Lane:J2 Terp: J/C: Alr: PvT: 79 12:21
Sto Hgt pei 1bf Df2 De3 Df4 D Df5 Df7
C 103.8 11844 23.88 24.18 22.03 1Q, 16.07 Q.59
C 108.0 11944 25.83 24.18 22.03% 9. 16,12 8.83
C 109.9 11952 25.77 24.25 22.16 19 16.12 ©.83
* 2 80.6 8332 18,85 13,51 16.93 15 12.325 7.45
* 2 80.4 83818 19.81 13.51 18.89 1E. 12.30 7.42
* 2 808.8 8332 1e.85 12,51 16.93 1S, 12.3% 7.46
* 2 389.4 3318 18.81 183,31 18.93 15. 12.35 7.42
* 3 109.0 11852 25.88 24,12 22.04 19, 16.03 9.59
* 3 109.1 11983 25.81 24.25 22.20 29. 16.20 9.72
* 2 109.1 11983 25.31 84,38 22.20 20.09 18,20 9.72
# 3 109.0 11952 23.85 24.33 22.20 20.09 156.20 9.76
* 4 l4l.4 15512 32.70 30.768 23.03 25. 20.32 12.19
4 140.5 154158 32.79 30.39 23.16 25.38 20.53 12.32
* 4 140.7 15424 32.88 30,93 28.24 2%5.42 20,53 12.32
4 1407 1542€' 33.05 31.190 28.41 25.56 20.66 12.40
Btn: 427 Lan oY J/C Air: 79 PvT: 78 12:23
Sto Hat psi 1b¥ Df2 Df3 Df4 3 DfB Df7
C 119.7 12136 13. 18,23 17.65 18.72 15.4 13.00 3.37
C 119.9 12152 18, 13.27 17.89 16.76 15.51 13.04 3.3
C 110.6 12120 19, 13.36 17.74 18.80 15.56 13.13 38.41
* 2 &1.7 8965 14.3 13,79 13.322 12.82 111.85% 9.83 5.25
* 2 S81.9 89756 14.41 13.7¢ 13.37 12.B8 11.89 9.838 5.35
* 2 21,9 38876 14,37 13.79 13.37 12,86 11.80 9,53 6,29
* 2 3L.9 3976 14,41 13,79 13.41 12.86 11,89 Q.09 5.33
* 3 110,68 12120 19.06 13,36 17.832 18.30 15.5! 13.13 B.41
* 3 110.9 12152 19,15 18.43 17.37 1B8.983 15,85 13.92! 3.41
» S 110.7 12144 19,19 13,43 17.37 16.93 15.85 13.921 2.41
* 3 110.7 12138 19,19 15.53 17.8! 18,93 15.85 13.21 3.41
* 4 43,2 15695 24.84 23,91 23,13 21.9f 29,27 17.11 10.97
* 4 143.0 15680 24, 24.00 23.22 21.99 20.35 17,15 11.02
* 4 142,56 15640 24, 24.00 23.18 21.29 20.27 17.16 10.97
* 4 142.9 15684 24.04 23.26 22.94 20.38 17.20 10.97
Stn: 443 Lane:J Temp J/G: &ir: 79 PvT: 77 12:27
8to Hot pei 1bf Dfo DF3 Df4 DfS DfE Df?
C 108.1 11963 28.46 24,89 22.%4 20.31 15.25 9,83
G 102.1 11983 26,07 24,55 22.18 20.00 15.94 9.37
S 108.0 11852 26,15 24.55 22.25 19.87  15.31 9.07
* 2 &8.2 3300 20.80 19.32 17.852 15.78 12.55 7.33
* 2  30.3 3300 20.84 19,32 17.52 15.75 12.52 7.33
* 2  80.0 8778 20.88 19.41 17.80 15.82 12.61 7.42
* 2  30.: 3702 20.73 19.45 17.80 15.87 12.61 7.42
* 3 1081 119865 28,41 24.76 22.48 20.27 16,16 9.45
* 3 108.3 11934 26.63 24.93 22.83 20.40 18.29 9.54
* 3 109,11 11985 268.87 23.02 22.87 20.4% 16,29 8.59
* 3 109.3 11984 26.87 25.46 22.71 20. 16.38 9.59
¥ 4 140.9 15443 33.26 31.19 25.24 o5, 20,41 11.97
* 4 140,33 15392 33.486 31.40 23,49 85, 20.58 12.14
* 4 140.0 15344 33.48 31.40 23.49 25, 20.58 12.10
* 4 140.1 15389 33.852 31.49 28.62 25.82 20.52 12.19
Stn: 455 Lane:J3 mp J/C: Air: 31 PvT: 72 12:39
8to Hgt psi 1bf Dfa Df3 £4 Dfj Df?
£ 110.9 121569 | 13.74 18,21 172.22 18,00 13.47 B.76
C 111.2 121902 19, 13.23 13.290 17.27 186.09 13,43 8.72
C 111.3 12208 19,52 15,92 13.33 17.3%5 15.22 13.58 S.78
* 2 22,0 Q000 14,70 14,13 13.80 13.04 12,09 10,14 8,85
* 2 2l.9 3875 14.,7% 14,13 13.7% 13.00 12.09 19,13 5.31
* 2 31,9 5934 14,83 14,22 12,84 13,00 12.13 10.22 B.B4
- 2 32.0 3884 14,79 14,22 13,34 13.09 12,13 16.92 2,84

-



12:30 930723 20
File: C:\FWD\DATAN27404Q0R2,FUD
RBoad: US-2 WESTBOUND LANES 10 MILEE WEST QOF GRAND RAPIDS, MN.
Subsacticn: 274040
3 1i1.3 128208 19.8% 18.92 13.42 17.31 15.27 13.52 3.76
3 11l.4 12216 19.85 18.9% 18.51 17.39 16.38 13.50 8.80
3 111.4 12224 19.85 1.40 13.51 17.43 18.40 13.85 5.85
3 111.3 12208 19.65 18.05 18.5! 17.48 16.31 13.85 §.85
4 144,68 15856 25.47 24.60 23.685 22.583 21.11 17.63 11.41
4 144,33 15824 25.60 24.69 23.99 22.63 21.20 17.68 11.41
4 144.5 15540 285.68 24.73 24,04 22,71 21.25 17.72 11.45
4 144.5 15384 25.77 24.82 24,16 22.80 21.34 17.85 11.54
Stn @  Lene:J2  Temp J/C Air: 81  PvT: 80 12:33
Sto HF pei 1bf nfi Dfre Df3 Df4 DfS DfS Df7
£ 199.9 12040 923.11 ©25.2 23.89 21.681 18.33 15.55 9.20
C 109.4 12000 25.03 025.2% 23.81 21.5! 19.42 15,55 8.20
C 109.9 12040 23.13 25.42 23.73 21.78 19.568 15.68 9.24
2 &0.9 8836 21.45 19.26 18.08 16.55 14.80 11.87 7.03
2 8).9 3356 21.37 19.22 18.04 15.46 14,78 11.83 5.84
2 80.9 8356 21.49 19.30 18.12 16.%9 14,35 11,91 7.07
2 30.9 3356 21.53 16.30 18.12 18,52 14.35 1.9l 7.07
3 109.4 12000 28.32 25.55 23.¢1 21.91 19.85 15.85 9.33
3 109.7 12032 23,48 23,63 24.03 21.99 19.74 15,73 Q.37
3 109.7 12024 28.%7 25.72 24.03 22.04 19.7% 15.77 Q.37
3 108.2 12048 23.57 25.72 24.03 22.03 19.82 15.73 9.37
4 141.4 15512 36.32 32.83 30.76 25.11 25.20 20.92 11.93
4 141.4 15512 36.53 32.92 30.39 23.24 25.32 20.10 12.01
4 141.,3 15483 36.82 32.92 30.893 28.33 25.47 20.19 12.08
4 141.,3 15498 38.70 32.92 31.068 28.28 25.51 20.23 12.10
:S:é;) Lane:J3 Temp: J/C Air: 81  PvT: 82
Hg pei 1bf DfL DfQ Df3 Df4 DfFS Dfs Df?
£ 111,77 12258 19.31 13.79 18.:17 17.10 15.91 13.47 3.80
C 111.7 122568 19.3%1 13.79 18.17 17.14 15,00 13.43 3.80
C 111.,7 12258 18.44 13.37 13.85 17.22 18, 13.52 3.85
* 2 32.5 9056 14.86 14.09 13.82 12,02 1. 10,05 5.329
* 2 32.8 9030 14,79 14,13 13,71 12,66 12.00 10.09 B5.64
* 2 32.8 90&n 14.86 14,13 13.82 12.92 12.00 10.0%5 £.54
* 2 82.2 Q015 14,86 14.13 13.87 12.2 12.00 10.09 5.84
* 3 111.9 12264 19.44 18,37 18.21 172.82 18.00 13.43 8.80
» 3 111.9 12872 19.52 12,86 18.34 17.31 16.0%5 13.82 B.85
* 3 111.8 12264 19.65 19.05 18.42 17.43 16.15 13.60 8.95%
» 2 111.,7 12955 19,61 19.00 18.38 17.39 16.13 13.5 8.8%9
*» 4 1431 15904 25,47 24.80 23.82 22.50 20.89 17.59 11.49
* 4 144,99 135398 25.84 24.73 23.95 22.583 21.02 17.72 11.82
* 4 144,11 15500 25.%1 24.8% 23.91 22.586 20.94 17.65 11.53
* 4 144.1 15800 25.80 24.73 23.99 22.57 20.98 17.72 11.582
Stn: 495 Lan=:J2 Temp: J/C: Air: 50 PyT: 79 12:35
8to Hgt pei lhf Drl Df2 bf3 Df4 DfS Dfs Df7
S 109.3 11984 25.88 23.05 21.84 19.87 17.80 14.08 8.33
C 108.6 12008 25.47 22.92 21.45 19.46 17.42 13.95 8.20
S 109.5 12003 235.77 23.14 21.72 19.71 17.85 14,19 3.28
* 2 31.0 8358 19.89 17.54 16.50 14,99 13.42 10.74 5.33
* 2 30.9 8856 19.73 17.54 1B8.54 15.03 13.42 10.74 5.33
* 2 21.90 8380 19.73 17.54 16.54 14,99 13,42 10.74 8.25
* 2 31.2 3904 19,382 17.82 18.53 15.07 13.47 190,79 5.33
* 3 109.6 12008 Q26.10 23.40 21.94 19,82 17.22 14.3D G.41
* 3 109.4 12000 26.23 23.53 292.11 20.05 12.00 14.43 2.50
* 3 109.7 12024 28,31 23,561 22,19 20.09 12,00 14,43 3.45
* 3 109.4 12000 28.39 23.88 22.24 20.22 13,090 14.47 3.50
* 4 141.8 15523 34.10 230,48 23,82 25.92 23.25 153.59 10.93
» 4 141,22 15472 34,23 30.83 93.79 26.05 23.38 15.72 11.02
¥ 4 141,32 15472 34,42 30.81 23.958 26.21 23.58- 18.35 11.10
» 4 141.2 15472 34.58 30.853 02Q.09 26.30 23.85 13,93 11.15
Stn: S1i0 Lane:J3 Temp J/C Air: 78 PvT. 30 12:42
Sto Hy psl 1bf Df} Df2 Df3 Df4L DfS Dfg Df?
C 119,77 12138 18.8% 13.31 17.74 18.30 15.85 13.30 3.76
Coo111,2 12184 18,59 12,48 17.91 16,93 185,78 13.43 3.35
C 11i.4 12218 13,84 1&.44 17,91 16,93 15,75 13.39 3.80
¥ 2 31.4 8936 14,41 13.87 13.%4 12,79 11,98 10.14 5.62
* 2 31.4 3923 14,327 13.82 13,80 12,79 11.91 10.14 8.83



12:45 930728 21
File: C:\FUD\DATA\274040R2,FWD
Road: US-2 WESTBOUND LANES 10 MILES WEST OF GRAND RAPIDS, MN.
Subsecticon: 274049
» 2 31.4 3928 14.37 13.22 13.54 12,83 11.9! i0.14 65.83
* 2 81.7 3983 14.37 12.92 13.54 12.79 11.95 10.14 5.85
* 3 1110 12183 13.94 18.44 17,95 15,93 15.78 13.3¢ 8.85
. J 111.2 12184 18.98 18&.43 17.95 17.01 15.82 13.47 3.89
» 3 11t.2 12192 19,02 13.6! 18.08 17.14 15,91 13,52 8.93
* 3 111.3 12208 19.902 18.857 13.04 17.10 15.81 13.52 8.8Q
* 4 144.9 15880 24.63 23.86 23.22 21.988 20.45 17.42 11.41
* 4 143.9 15734 24.83 023,98 023.26 21.99 20.54 17.37 11.45
* 4 143.9 15784 24.72 24.04 23.35 22.04 20.58 17.45 11.45
* 4 143.8 15780 24.75 24,09 23.35 22.04 20.82 17.48 11.49
8tn: 522 Lane:J2 Temp: JZ/00 Air: 786 PvT:. 79 12147
8to Hgt  pei 1bf Dfl Dfe nr3 Df4 DfS DfS Df7?
C 109.0 11944 23.28 25.84 23,08 21.87 19.56 15.73 9.37
G 109.0 11982 28.32 025.59 24.04 21.37 19.56 15,73 9.37
C 103.8 119358 23.35 25.84 23.99 21.87 19.5¢ 15.73 9.37
. 2 89,7 4356 21,33 19.81 15.28 16.72 15.02 12.09 7.24
* 2 80.9 3384 21.70 19.52 18.34 18,87 14.983 12.00 7.20
* 2  80.7 35856 21.868 19.43 18.28 16.87 14.93 12.00 7.20
» 2  80.7 3856 21.82 19.43 13.25 16.67 14.93 12.00 7.20
* J 109.0 11952 23.2% 23.%51 23.9% 21.74 19.5! 15.86 9.37
* 3 103.3 11923 28.23 25.51 23.81 21.74 19.47 15.684 9.33
* I 103.7 11912 25.40 25.64 24.04 21.5 19.60 15.77 9.4!
* 3 109.0 11944 23,28 25.55 23.95 21.74 19.51 15, 9.33
* 4 140.4 15400 36.03 32.87 30.55 27.82 24.85 20.02 11.88
* 4 140,31 15383 36.15 32.75 30.83 27.35 24.94 20.06 11.93
* 4 139.9 18344 3£.20 32.75 30.83 27.95 25.02 20.10 11.93
*» 4 140.0 15332 36.32 32.33 30.3F1 23.03 25.11 20.23 12,01
Stn: 535 Lans:J3 Temp J/C Alr: 77  PvT: 78 12:51
S8to Hogt  pel lbf Dfl Dfe Df3 Df4 DfS Df6 DfF7
o 110.6 12123 19.61 13.82 13.42 17.39 15.00 13,52 2.583
g 110.7 12138 19.69 19.00 18.5! 17.42 15,08 13.5% &.63
C 110.7 12135 19.32 19.99 13.%9 17.56 16.13 13.80 3.57
* 2 £2.2 8015 15,12 14.52 14,22 13,38 12.31 19.490 5.684
* 2 382.2 90038 15,17 14,58 14,22 13.42 12.38 10.44 6B.54
* 2 82.2 9016 15,12 14.48 14.18 13.35 12,27 10.35 6£.64
* 2 82,9 9083 15.17 14.56 14.22 13.42 12.358 10.40 5.64
* 3 110.9 121528 19.94 19,02 13.72 17.85 18.22 13.73 3.76
* 3 110.7 12144 19,99 19.17 18.77 17.85 15.22 13.85 3.72
* S 110,89 12180 20,03 19.268 13.35 17.77 18.36 113.72 8.80
» 3 110.7 12138 18.85 19.28 13.35 17.77 18.31 13,73 8.80
* 4 143,00 15838 235.77 24.73 24.0% 22.88 20.983 17.72 11.98
» 4 1425 15840 25.85 24.86 24.383 23.01 21.07 17.81 11.41
* 4 142.5 15540 25,93 24.95 24.42 23.01 21,16 17.85 11.45
*# 4 142,68 15840 2S5.97 25.03 24.33 23.05 21.20 17.94 11.49
Mileage:-.0908 -> .10}



12:58 930728 22.

Fils: C:\FWD\DATA\M274040B3,FWD \/ LQCf' or-
Road: US-2 WESTBOUND LANES 10 MILES WEST OF GRAND RAPIDS, MN. .
Subsection: 2740490 Tes? W1 T
FWD S/N : 8002-063 - - DesMess  Sopyse
ator : PELKE RUCE J. — To¢T72 roi—

Operater ID : PELKEY, BRUGE J ey TRETE Va
Stationing...: Fees Q’ﬂ\? M /0 //47_‘

/

Diameter of Plate: 11.8o
12

Deflector distances : 12 18 24 38 50 20

—— . - — —— o — L b e e L Tpup——

Stn: -49 Lane:J4 Temp: J/C: 51 Air: 81 PvT:. 82 13:01
S8to Hgt  pei 1bf Df} Df2 Df3 Df4 DfS DfS Df7
G 112,09 12230 13.33 11.38 11.78 10.54 ©9.383 17.54 4,51
C 112.5 12328 13.66 1!.25 11.74 10.55 9.38 7.49 4,51
C 112.5 123358 13.83 11.42 11.833 19.684 8.51 7.58 4.54
* 2 83.3 9l44 10.47 3.49 2.78 ?7.84 7.02 5.83 3.43
» 2 33.8 9134 10.52 3.53 3.78 7.84 7.07 5.83 3.47
* 2  83.8 91B3 10.43 3.49 3.78 7.9 7.02 2.83 3.43
» 2  B83.5 9180 19.43 3.49 3.74 7.94 5.93 5.63 3.43
* 3 112,232 122908 13.74 11.33 11,85 10,55 8,33 7.45 4.5%
* 3 112,2 12288 13.74 11,33 11.85 10.5! 8.33 7.4% 4.5
* 3 112.3 12312 13.74 11.33 11.81 10.%t Q.29 7.41 4.51
* 3 112.3 12320 13.83 11.42 11.70 10.55 9.33 7.49 4.55
* 4 144,89 15385 15.10 14.8Q 15,12 13,83 12.09 Q.88 5.81
* 4 145.1 13Q12 13.18 14.73 15.21 13,88 12,13 9.88 5.81
* 4 1435.1 15912 13.22 14.74 15.12 13.683 12.09 Q.85 $.81
* 4 144.3 15830 13.22 14,74 15.12 13.83 12.00 Q.56 5.77
Stn: -47 Lane:J5 Temp: J/C: 51 Air: 32 PvT: 31 13:403
Sto Hgt pei 1bf Df} Dre Df3 Df4 DFS DfE Df7
C o 111.7 12248 15.7% 11,55 12.85 11.38 19.00 7.38 4.73
C 111.7 12242 1S.7% 11.78 12.77 11.44 10,13 7.93 4.31
C 111,68 12232 15.34 11,72 12.77 11.43 10,18 7.97 4.85
* 2  83.0 Q104 11,88 B8.86 9.54 3.8 7.6 £€.02 3.64
* 2 83.8 9152 11,88 3.79 ©.73 8.74 7.73 5.1t 3.69
* 2 83.3 Ql44 131,95 3,79 .73 S8.74 7.73 6.1t 3.73
* 2 83.3 9144 11.84 B8.75 ©.73 B8.74 7.78 5.1} 3.73
* 3 111,77 12856 15,795 11.83 12,77 11,44 10,13 7.83 4.77
» 3 11i.9 12264 15.34 11.76 12.85 11.48 10.13 7.93 4.B4V
* 3 1i1.,¢ 12272 15,96 11.76 12,90 11,57 10.22 S.06 4.90
* 3 111,09 12176 15.85 11.72 12.85 {1.52 10.15 8.0! 4,90
* 4 143.9 15784 20.57 15.3 18,75 15.03 13.358 10.44 8.29
* 4 1435 15736 20.44 15.21 18,53 14.86 13.16 10.27 5.18
» 4 143.9 15784 20,53 15.28 16.82 14.90 13.20 10.31 8.20
* 4 144.2 15303 20.57 15.21 18.71 14,99 13.20 10.40 5.25
'ACCEPTED TEST WITH VARATION
Stn: -22 Lane:J4 Terp: J/C: Bl Air: 83 PvT: 83 13:09
Sto Hgt pei 1bf - Dfl Df2 DFf3 Df4 DFS DfS Df7
S 111.9 12264 13,11 10.86 12.30 11.02 Q.55 7.62 4.B54
C 112.3 12320 12.99 10.86 12.30 11.02 Q.78 7.82 4.B4
C 112.3 12380 13.07 10.90 12.33 11.10 9.82 7.71 4.73
* 2 84,1 Q216  9.84 &5.06 9.2! 3.27 7.29 5.81 3.51
» 2  383.9 9290 9.72 3.14 @€.30 85,32 7.29 .88 3.89
» 2 383.9 9200 9.7& 3.14 9.30 £.32 7.3 5.8% 3.60
* 2 384.5 9272 9.7 3.19 2.85 3.27 7.29 5.75 3.51
* 3 112.2 12296 12.€9 10.35 12,30 11.02 ©.73 7.87  4.54
* 3 1i2.6 12352 13.07 10.32 12.34 11.08 9,73- 7.87 4.BAR
» 3 112,88 12352 13,11 10.94 12,42 11.14 9.82 7.7% 4,73
* 3 112.8 12 13.03 10.35 12.34 11.06 Q.78 7.87  4.584
* 4 144.3 15324 17,09 14.13 15,94 14,27 12.82 9.33 5.99
* 4 144.3 15824 17.22 14,26 18,15 14.44 192,89 10,01 8.03
» 4 144.3 15824 17,18 14.31 16,11 14.44 12.30 10.01 £.07
* 4 1439 15724 17,13 14.28 15.07 14.38 12.35 ©.92 5.089
Lane:JS Temp: J/C: B Air: 32 PvT: 33 13:11
pei 1bf DFi Dfe DFZ Df4 DFS DfB Df?
11,9 12182 14,18 12,41 11,681 10,47 .29 7.28  4.47




—
1o
(D)

3111 930723

File: CI\FUD\DATA\274040E3.FWD
Rcad: US-2 WESTBOUND LANES 10 MILES WEST OF GRAND RAPIDS, MN.
Subssction: 274040
C 111.8 12232 14,12 12.53 11.57 10.43 9.33 7.36 4,55
C o 111.7 12248 14,12 12,58 11.57 10.43 Q.29 7.32 4,51
* 2 33.0 Q088 10.58 9.35 3.85 7.85 8.39 5.85 3.33
» 2 33.2 9112 10.84 Q.39 3.74 7.94 5.93 5.59 3.47
* 2 832.9 90383 10.8690 8.43 3.74 7.84 7.02 5.83 3.47
* 2 82.0 8095 10.54 Q.39 2.74 7.94 5.3 S.59 3.43
* 3 111.2 12134 14,12 12.53 11.81 19.51 g.29 7.41 4.55
* 3 111.3 12208 14,16 12,58 11.B5 10.S5 a.2% 7.41 4,55
» 3 111.4 122168 14,24 12,53 11.81 10.47 G.29 7.36 4,47
* 3 111.2 12192 14,20 12.58 11.70 10.89 g.2¢ 7.45 4,55
» 4 1443 13824 15.56 16.33 15.08 13.5¢ 12.00 Q.40 5,77
* 4 144,1 15800 13.52 18.33 15.08 13.5!¢ 12.00 Q.40 5.73
* 4 144.2 15308 18.56 18.33 15.12 13.55 12.00 Q.44 5.73
» 4 143.8 18752 153.80 16.33 15.12 13.55 12.0% 9.49 5.81
8tn: 4 Lane:J4 Temp: J/C: S2 Air: 30 PyT:. 34 13:14
Sto Hgt pel lbf Dri nDfre Df3 Df4 DfS DfS Df7
C 111.4 122168 13.4]1 10.94 11,27 19.13 3.93 7.08 4,235
C 111,77 12248 13.36 190.90 11.23 10,13 3.92 7.10 4,29
C 111,868 12240 13.36 10.990 11.27 19.13 3.95 7.19 4,29
* 2 33.3 Q136 10.15 3.23 3.45 7.63 8,76 S.42 3.24
* 2 33.5 Q144 190,28 3.27 8.53 7.73 6.80 S.46 3.24
» 2 33.5 Q144 10,19 5.23 2.45 7.858 8,71 5.37 3.30
# 2 33.5 8182 10.10 5.923 3.43 7.73 5.30 5.42 3.34
» 3 111.3 12203 13.45 10,94 11.3%1 10.17 9.02 7.15 4,38
* 3 111.9 129284 13.4! 19,90 11.27 19.13 3.98 7.10 4,34
* 3 111,77 12243 13,356 10,90 11.23 10.13 5.938 7.10 4,34
> 3 111.7 12248 13.41 10,94 11.23 10.13 Q.02 7.0 4,29
* 4 143.9 15778 17.51 14,13 14.8) 13,13 11.85 Q.18 5.85
* 4 143.8 15792 17.47 14,13 14.87 13.09 11.890 9.14 5.51
* 4 143.9 15784 17.51 14.18 14.6! 13,21 11.85 §.23 $.55
* 4 143.8 15752 17.55 14,13 14,52 13.09 11.80 8.14 5.51
Stn: S Lane:JC Temnp J/C: 52 Air: 79 PvT: 83 13:17
Sto Hgt psi 1bf Df! Dfro Df3 Df4 Dfs Dfs nf7
C 111.3 12203 14.37 11.33 11.87 10.43 Q.20 7.23 4,38
C 112.2 12983 14.3 11,42 11.81 10.47 9.25 7.32 4.42
C 111.9 12272 14,33 11.42 11.57 10.38 g.20 7.23 4.38
» 2 32.% 9043 10.85 3.53 .70 7.89 £.938 5.50 3.34
» 2 32.8 2033 10.35 3.57 3.74 7.94 7.02 5.55 3.43
* 2 83.0 2104 10.35 3.48 5.70 7.8@ 58.93 5.50 3.35
* 2 32.8 ang3y  19.85 3.53 3.70 7.38 5.98 5.55 3.38
* 3 111.9 12872 14.37 11.33 11.57 10.453 Q.25 7.23 4 .42
* 3 112.3 12312 14,45 11.42 11,51 10.47 g.2% 7.23 4.34
* 3 112.2 12295 14,41 311,38 11.61 10.51 a,29 7.28 4,42
* 3 111.9 12264 14.45 11.38 11.81 10.47 Q.23 7.28 4,42
* 4 145,1 15912 13.73 14,74 15,04 13,42 11.87 Q.31 £.80
* 4 144 .5 15364 13.73 14.74 15,04 13.51 11.87 8.31 5.80
* 4 144 .8 15354 18.77 14.74 15.04 13.51 11,91 Q.38 S.54
* 4 144.1 15300 18.63 14.89 15.04 13,51 11.87 9.31 5.860
Stn: 31t Lane:J4 Temp J/C: 50 Air: 77 PvT: 83 13:290
Sto Hgt psi ILf f1 Df2 Df3 Dfy DfS Dfg Df?
C 113.5 12440 11.869 .37 11.18 10.13 3.983 7.18 4,42
C 113.5 12443 11,80 2.78 11.05 10,00 5.3 7.19 4.47
C 113.9 12449 11.80 .73 11.10 19.09 3.93 7.19 4.47
* 2 24.3 240 .30 7.37 3.27 7.58 5.78 S5.48 2.43
* 2 34.3 8254 5.78 7.41 3.35 7.680 §.80 5.%50 3.47
i 2 324.8 2230 5.71 7.33 8.31 7.568 86,76 5.48 3.38
* 2 34.5 Q264 3.78 7.41 3.35 7.80 5.78 .46 3.43
* 3 113.3 12424 11.58 2.88 11.0% 10,00 2,88 - 7.19 4.42
* 3 113.2 12418 11,85 e.37 11,10 10,009 G.02 7.23 4.51
* 3 113.3 12424 11.8%5 e.78 11.10 10,08 8.83 7.1¢ 4,47
* 3 113.8 12484 11,69 g8.32 1l1.13 10.13 .02 7.28 4,951
* 4 148.2 16040 15,17 12,30 14,31 12.96 11.5A 8.27 5.63
» 4 145.2 18040 15.2% 12.834 14,35 13.00 11.58 9.27 5.73
. 4 148,01 165024 15.21 12,20 14,40 13.00 11.60 Q.27 2.73
* 4 148.5 16064 15.2%5 12.84 14,40 13.04 11.H0 Q.31 5.73
Stn: 33 Lane:JS Tenp J/C: 30 Air: 77 PyT: &3 13:23
Sto Hot pei 1bf Df1 Dfe Des Df4 DfS Dy D7



13:23 930723 24,
File: C:\FWD\DATA\274040B%,FUWD
Road: US-2 WESTBOUND LANES 10 MILES WEST OF GRAND RAPIDS, MN.
Subsection: 274040
g 112,29 12384 12.19 11.20 10.37 9.50 3.53 6£.93 4.33
C 113.3 12424 12,32 11.2% 19.37 9.54 B.53 6.34 4.35
o 113.2 12403 12.32 11,25 108.37 9.50 £8.53 5.84 4.42
* 2 33.9 Q200 9.30 g.49 7.54 7.13  5.44 5.24 3.34
* 2 84.2 9232 9.30 B.45 7.80 7.13 6.44 5.20 3.30
* 2 84.2 92490 g9.26 3.32 7.721 7.05 5.36 5.24 3.30
* 2 383.9 9209 8.30 3.40 7.75 7.13 B6.44 5.24 3.30
* 3 113.0 12400 12,23 11.20 10.37 9.50 &8.53 6.84 4,38
* 3 113.0 12400 12.28 11.25 10.37 9.30 3.33 5.89 4,42
* 3 113.2 12403 12.283 11,20 10.4! e.46° B5.83 6.93 4.38
* 3 113.2 124038 12,15 11.20 10.33 9.456 35.53 B8.89 4.34
* 4 146.2 18032 15.88 14.%52 13.37 12.20 10.93 8.75 5.51
* 4 146.7 16088 15.92 14.58 13.37 12.24 10.93 8.7S 5.51
* 4 146.2 18032 15.88 14.43 13.45 12.20 11.02 3.84 5.85
* 4 147.9 18112 15.96 14,56 13.41 12.28 11.02 38.84 5.680
Stn: 80 ~ LaneiJs4 Temp: J/C: S1 A 76  PvT: 83 13:26
8to Hgt psl 1bf Dfl Df2 Df3 Df4 DfS DfS pf7
£ 112,68 12344 12,23 10.43 11.95 10.81 9.69 7.62 4.60
C 113.2 12408 12.02 10.26 11.6% 10.35 Q.47 7.9%  4.80
C 113.2 12403 12.07 10.34 11.85 10.64 9.47 7.62 4.58
* 2  84.1 Q2156 .17 7.78 8.74 7.94 7.07 5.63 3.47
* 2 84.1 2218 9.05 7.98 3.8% 7.85 7.02 5.83 3.43
* 2 §3.9 92090 Q.13 7.87 3.70 ?7.94 7.1 5.72 3.51
* g 83.9 9200 Q.34 7.39 3.87 3.110 7.25 5.39V 3.89V
* 3 113.0 12392 12,07 10.33 11,70 10.35 ©.56 .58 4.64
* 3 113.3 12424 12,1y 10.30 11,70 10.84 Q.51 7.58 4.68
» 3 112.9 12376 12.02 110.26 11.57 190.%l Q.47 7.48 4,55
* 3 113.2 12403 12.07 10.26 11,85 10.80 Q.47 7.54 4.580
* 4 145,86 15984 15,75 13.44 15.30 13.72 12.490 9.79 5.94
* 4 146.2 18032 15.834 13.44 15,85 13.30 12.490 9.33 .94
* 4 146,2 18040 15.88 13.93 18.34 13.35 12.49 9.a3 8.03
* 4 14B8.1 18024 13,92 13.S3 1S.33 13.39 12.4¢ Q.85 5.07
gtn: 51 ~ Lanes:JS Temp: J/C: 31 Air: 75 PvT: 83 13:23
Sto Hgt psi 1kt Dfl Df2 DF3 Df4 DfS DfB Df?
C 113.2 12403 12.85 11.38! 10.84 9.33 35.98 7.19 4,51
C 113.5% 12440 12,60 11.39 10.93 8.96 9.07 7.19 4.55
C 113.3 12424 12.74 11.84 10,83 Q.88 S.07 7.23 4.55
* 2  B84.3 92490 9.59 3.92 8.23 7.51 5.85 S5.50 3.47
* 2 83.9 8200 9.47 3.83 38.1l4 7.43 B.78 5.42 3.43
* 2 84.5 9264 9.51 3.88 3.14 7.43 B.76 5.42 3.33
* 2  54.3 28249 9.51 3.82 3.23 7.51 8.30 5.46 3.43
* 3 113.3 12432 12.89 11.839 10.83 9.92 Q.02 7.15 4.51
* 3 113.6 12464 12,74 11.39 10.88 9.82 8.88 7.1¢8 4,51
» 3 113.9 12443 12,74 11.88 10.88 9.92 9.02 7.19 4,51
* 3 113.5 12448 12.74 11,89 10,83 9.96 Q.02 7.19 4.5}
* 4 145.7 16035 16.39 15.43 14,19 12.83 11.60 Q.27 5.77
* 4 146.5 18084 158,59 1S.51 14,13 12.383 11.89 9.31 5.77
* 4 145.3 18064 16.51 15.47 14.14 12.8% 11.6% 9.31 5.81
. 4 145.4 16056 15.55 15.47 14,14 12,88 11.68 9.27 5.77
Stn: &8 Lane:J4 Temp J/C: 42 Air: 7S PvyT: 80 13:31
8to Hgt psi 1bf Dfl DfF2 DF3 Df4 DfS DfS Df7
C 112.9 12378 13.83 11.83 12.94 1i1.581 10.36 5.19 4,56
C 113.2 12403 13.66 11.46 12.77 11.44 10.22 5,06 4.73
C 112.9 12376 13.70 11.46 12.77 11.43 10,22 3.10 4,31
* 2 34.8 8280 10.35 5.62 Q.50 5.55 7.69 g.11 3.584
* 2 84.5 @272 10.3% 3.57 2.80 3.81 7.8 B£.18 3.64
* 2  84.% @255 10.31 3.37 9.5 38.81 7.8 B8.907 3.80
» 2 B4.3 9240 10.3%5 B.83 Q.80 3.85 7.85- H.1! 3.689
* 3 112.9 12376 13.88 11.55 12,77 11.45 10.22 3.0 4.77
* 3 112.3 12383 13.74 11.42 12,85 11.57 10.22 3.14 4,81
* 3 112.8 12353 13.74 11.83 12,85 11.52 10.27 B.14 4.99
* 3 112.9 12354 13.73 11.55 12.90 11.8! 10.3! 3.19 4.88
* 4 144.9 15330 13,01 14.99 18,87 14.94 13,29 10.45 5.20
* 4 145,1 15912 13.08 15.04 18.7! 15.03 13.33 146.57 8.25
. 4 144.3 15872 18.01 14,99 (3.71 14,99 13.33 10.53 5.25
* 4 144,83 13872 18.08 1S.04 16,71 15,03 12.33 10.853 B.25
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ile: C:\FWUD\DATA\274040B3.FUD
Road: US-2 WESTBOUND LANES 10 MILES WEST OF GRAND RAPIDS, MN.
Subssction: 2740490

8tn: 3@ Lane:JS Temp: J/C: 42 Air: 75 PvT: 80 13:34
Sto Hgt psi 1bf Dfl Df2 DfF3 Df4 nfs Dfe Df7?
S 113.0 12382 14,20 12,75 11.95 10.8%5 9.69 7.7% 4,77
C 112.9 12378 14.24 12.93 12.00 19.89 Q.59 7.890 4.77
Cc 112.9 12334 14.20 12,83 11.85 10.88 9.69 7.75 4,77
+# 2 83.8 9184 10.8f 9.85 9.00 38.19 7.29 5.832 3.69
* 2 84.1 Q218 10.84 Q.61 8.95 3.15 7.25 5.81 3.560
+ 2 83.8 9184 10.88 9,61 5.95 5.15 7.2% 5.85 3.584
* 2 33.9 8200 10.53 e.57 3.91 3.190 7.29 S5.81 3.80
» 3 112.,9 12354 14.20 12.88 11.9%5 10.3%5 €.85 7.71 4,73
* 3 113.2 12400 14,24 12,93 12.00 10.89 9.569 ?7.75 4,77
* 3 113.2 12408 14.24 12.93 12.00 10,83 2.73 7.80 4.381
* 3 112.9 12 14,24 12,83 12.90 10.93 9,59 7.80 4,381
* 4 145.4 158935 18.56 16.68 15.47 14,08 12.49 10.91 5.15
* 4 145.5 15980 18.84 18.76 15.85 14.14 12,53 10,09 5.20
* 4 145.5 15880 18.84 16.78 15.85 14,14 12.8583 10.05 5.15
* 4 145.5 15980 13.73 18.80 15.84 14.13 12.87 10.14 6.29
Stn Lane:J4 Tenp: J/C: S0 Air: 75 PvT: 30 13:38
8to Hgt  psi 1bf Dfl Df2 Df3 Df4 DfFS DfS D7
L0 112,090 12233 14,37 12.06 13.1S 11.368 10.45 3.23 4,81
C 112.2 12304 14,12 11.94 12,94 11.85 10.31 3.14 4,77
£ 112.9 12283 14,12 11.94 12.83 11.85 10.38 3.19 4.86
* 2 54.2 Q240 10.73 3.82 Q.84 2.78 7.78 5.15 3.69
* 2 84.5 Q284 19.64 8.35 9.60 2.70 ?7.73 6.11 3.64
* 2 84.3 9243 10.84 2.8% Q.64 3.70 7.29 .11 3.64
* 2 34.2 9240 10.54 8.92 Q.62 3.78 7.73 6.15 3.73
* 3 112.2 12288 14.20 11,93 12.98 11.65 10.40 85.19 4,85
* 3 112.2 12238 14.20 11.39 12.94 11.65 10.36 3.14 4,81
* 3 111,89 12872 14,16 11.39 12,90 11.81 10,36 3.14 4,77
» 3 112.2 182833 14,24 12,02 13.02 11.74 10.45 5.22 4,90
* 4 143.3 13712 12,86 15.80 16.3% 15.15 13.47 10.51 5.25
* 4 142,99 18872 138.58 15.55 15.84 15,15 13.47 10.61 5.20
* 4 143.0 15880 18.80 15.80 15,92 15.20 13.5! 10.66 5.29
* 4 142.9 15684 13.56 15.51 18.88 15.15 13.47 10.81 5.20
Stnzsz::D Lane:J5 Temp! J/C: 50 Air: 76 PvT: 31 13:39
Sto HT  psi 1bf Dfl Dfe Df3 Df4 DfS Df§ DE?
C 112.0 12230 1S5.25 13.96 12.47 11.23 9.91 7.83 4,64
C 112.5 12328 15.21 13.10 12.42 11.23 10.00 7.54 4,83
c 112.3 2312 15.25 13.14 12.47 11.27 10.90 7.87 4,73
* 2 34,1 9216 11,52 0.89 Q.30 3,40 7.91 5.94 3.58
* 2 84.5 9272 11.96 g.69 9.39 3.40 7.47 S5.94 3.81
i 2 34.3 8240 11.56 8.69 Q.30 2.40 747 S5.94 3.581
» 2 34.5 9256 11.43 9.835 9.25 3.36 7.47 5.38 3.31
* 3 112.2 1229848 1%5.12 13.96 12.38 11.1¢ 8.85 7.84 4,58
» 3 112.2 12286 15.038 13.0!¢ 12.38 11.19 Q.91 7.84 4,63
* 3 112.% 12328 15.17 12.10 12,42 11.232 9.98 7.93 4,88
* 3 112.3 12329 15.17 13.19 12.42 11.1¢ 8.98 7.34 4.83
* 4 14401 15792 19.73 17.92 16.02 14.43 12.83 10.909 S5.99
* 4 144,101 15784 19,73 17.02 18,07 14,52 12.93 10.14 8.03
4 4 143.8 15760 19.6% 17.02 1£.07 14.43 12.29 19.14 5.03
» 4 143.8 157683 19.835 17.02 18,97 14,48 12.88 10.14 5.99
\ Stn: QLD Lane:J4  Temp: J/C: 50 Air: 73 PvT: 83 13:42
Sto Hgt pei 1bf Dfl Df2 Df3 Df4 Dfs Df5 Df7y
C 112.¢ 123768 12.73 10.77 12.34 11.19 8.37 7.38 4,88
S 113.0 12302 12.57 10.73 12.12 11.02 9,32 7.50 4.563
C 113.2 12403 12.57 10.89 12.17 11.02 9.32 7.80 4,73
» 2 33.3 8154 Q.47 7.987 3.04 3.23 7.23 - 5.88 3.80
* 2 84.3 9240 9.47 7.97 Q.03 3.23 7.33 5.39 3.50
* 2 84.3 92490 9.43 7.93 Q.08 3.23 7.25 5.81 3.81
* 2 34.3 92490 8.47 7.93 g.13 8.27 7.323 S.89 3.54
* 3 112,68 123%2 12.61 10.64 12,12 11.02 2.82 7.84 4,732
» 3 112.9 12378 12.61 10.89 12,12 11.902 a.32 7.30 4,83
*+ 3 l12.8 12383 12,685 10.89 12,17 11.968 8.32 7.84 4.73
* 3 112,29 123784 12.61 10.73 12.17 11,02 2.37 7.84 4,73
+ 4 145.4 180938 18,48 13,27 19,82 14,32 12,80 10.1% 6.07
* 4 143.2 15€20 18,51 13.88 15.80 14.44 12,93 10.22 5.07
- 4 14,2 19820 12.5% 14.00 15,84 14.44 12,95 10.27 .12
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File: C:\FWD\DATAN274040B3 . FUD
Road: US-2 WESTBOUND LANES 19 MILES WEST OF GRAND RAPIDS, MN.
Subsection: 274040
* 4 145,2 15920 18.55 13.92 15.90 1l4.44 12,838 10.22 5.12
Stn:égg:) Lane:J5 Temp: J/C: 50 Air: 79 PvT: 34 13:45
Sto - psi lbf Dft DfF2 Df3 Df4 £5 Df6 DfeY
C 1128.6 12352 13.41 12,15 11.31 10.26 Q.18 7.38 4.51
C 112.5 12338 13.49 12.24 11.31 10.30 9.29 7.41 4,55
¢ 113.9 12334 13.57 12.28 11.35 10.30 Q.20 7.36 4.51
* 2 383.£ 9134 19.05 ©.18 8.48 7.73 6.3 5.59 3.47
* 2 83.9 8200 10.14 Q.05 3.40 7.8682 6.8%5 5.%0 3.33
* 2 83.¢ 9200 19.05 ©.13 3.4 7.73 6.93 5.58 3.47
* 2  84.1 9218 10.01 .05 B8.44 7.73 6£.85 3.55 3.43
* 3 112.5 12352 13.4% 12,19 11.27 10.26 Q.20 7.38 4,51
» 3 112.6 12352 13.53 12.28 11.35 10.30 9.25 7.41 4.55
* 3 112,89 18376 13.49 12.28 11.35 10.30 9.28 7.41 4.55
* 3 112.3 12360 13.49 12.24 11,31 19.30 9.20 7.36 4,51
» 4 145,01 135904 17.60 15.99 14.74 13.38 12.00 9.53 §.81
* 4 1454 15844 17.80 15.99 14.74 13.34 12.00 9.53 5.8l
* 4 148.1 182896 17.64 16.07 14.78 13.33 12.05 8.57 5.99
*» 4 143.1 15812 17.80 15.07 14.78 13.38 12.05 9.53 5.381
3 Stn:ﬁl?ﬁ) ~ Lane:J4 Temp: J/C: 52 Air: 79  PvT: 84 13:47
Sto Rg psi 1bf Dri Df2 Df3 Df4 DfS Dfg Df?
g 111.2 12184 15.21 12.32 12.72 11.48 10.22 3.10 4.990
Cc 111.0 121786 14.96 12,06 12.55 11.3f% 10.09 7.83 4,77
C 111,989 12264 14,95 12.15 12.51 11.3! 10.05 7.83 4,77
* 2 82.9 9085 11.40 .22 8.34 3.48 7.69 5.986 3.89
» 2 382.86 9084 11.3% Q.18 @9.3¢ 8.4 7.5 5.83 3.64
* 2 32.9 o033 11.31 Q.18 ©.34 3.44 7.5 S5.%4 3.80
* 2 82.5 98040 11.35 Q.13 ©.30 8.49 7.51 5.8Q 3.560
* 3 111.0 12176 15,03 12,19 12.47 11.27 10.905 7.383 4.73
* 3 111,09 121883 15.21 12.24 12,51 11.31 10.9Q 7.87 4.31
. 3 110.9 12152 15.2¢ 12.32 12.51 11.36 10.90Q 7.87 4.77
* 3 111,90 12178 15,17 12.28 12.%1 11.87 10,08 7.93 4.77
» 4 1430 1563 19,73 15.90 16.23% 14.89 13,07 10.27 B.15
* 4 142,353 15816 19.32 16.07 168.32 14.73 13.1! 10.35 B8.25
» 4 142.3 15643 18.Q0 15,99 16.37 14.77 13.20 10.35 B.20
# 4 142,86 156840 19.94 16.07 18.32 14,73 13.18 10.490 5,25
___________________ S ——— e m 2l e e L
1 Stn'@ . Lendf4)_ Temp: J/C: 52 Air: 78 PvT: 84 13:50
Sto Hg psl 1bf Dfl Dre DFf3 Df4 DFS Df5 Df?
C 110.@ 12152 15.13 12.75 13,11 11.82 10.49 38.23 4.99
Co111.2 12184 15,17 12.71 13.20 11.82 10.49 85.32 5.03
S 111.2 12192 15.26 12.82 13.24 11.99 10.53 8.36 5.03
* 2 82.83 @072 12.48 ©.38 10.03 ©8.05 7.95 B£.37 3.82
* 2 82.83 9030 12,32 @9.26 10.03 ©9.93 7.6 B.37 3.82
* 2 52.8 9072 12.3%8 9.31 10.03 ©.03 7.81 5.37 3.82
# 2 32.3 €072 12.38 9.22 ©.98 3.98 7.91 6.323 3.82
* 3 119.9 12180 18.30 12.45 13.24 11.90 10.49 3.32 4.99
* 3 110.,9 12182 18.42 12.54 13.28 11.85 19.82 B3.36 5.03
* 3 110.9 12189 16.30 12.30 13.24 '11.90 10.58 &.27 4.890
* 3 119.9 12152 16.390 12.45% 13.24 11.90 10.93 8.27 4.94
» 4 142.9 15672 21.11 16,42 17,00 15.32 13.72 10.856 B.33
*» 4 1402.3 15856 21.28 18.29 17,13 15.45 13.68 10.74 5.42
*» 4 1428 15640 21.24 18,20 17.13 15.45 13.69 10.74 6.33
* 4 142,85 135540 21.32 16.20 17.13 15.4! 13.73 10.656 6.29
85n:§197> ~ Lane:J4 Temp: J/C: 51 Air: 77 BvT: 24 13:93
8to H3t  psi 1bf Dfy Dfe Df3 Df4 DfS Dfg D7
C 111.4 12218 13.70 1l.46 12.8% 11.57 10.22 8.19 4.77
C 1il.4 129924 13,66 11.33 12.35 11.57 10.18 8.14 4,77
C 111.3 12208 13.70 11.35 12,90 11.57 190.22- 53.10 4.81
* 2 83.2 9125 10.26 B5.53 2.80 38.70 7.69 B.11 3.69
> 2 83.2 9128 10,22 B3.49 9.55 2.8! 7.85 B.07 3.60
* 2 23.6 8180 10.3! .45 9.60 2.6 7.85 B.07 2.890
* 2 83.3 ¢Sl44 10,35 3.87 9.84 3.70 7.88 B.15 3.69
* 3 111.7 12248 13,83 11.42 12.990 11,81 10,31 2,10 4,81
* 3 111.,7 12283 13.78 11.42 12,94 11.85 10.2 3.14 4.38
» 3 111,68 12232 13.74 11.48 12.94 11.81 10,3} 3.10 4.58
. 3 111,58 12232 13,74 11,486 12,94 11.81 10.27 B.14 4,31
* 4 143,0 15680 17,87 14,81 16,79 15,07 13,33 10.33 A£.20
* 4 142,85 18832 172.87 14.95 18,24 15,11 13.33 10.57 5,25



15:53 930723 27.

File: CI\FUD\DATAV274040B3.FWD
Road: US-2 WESTBOUND LANES 10 MILES WEST OF GRAND BAPIDS, MN.
Subs=ction: 274040

» 4 142.8 15656 13.06 14.95 16.92 15.15 13.47 10.57 6.29
*» 4 142.8 15656 15.06 14.99 16.88 15.20 13.47 10.61 6.2
Stn: Lane:J5  Temp: J/C: 51 Air: 77 PvT: 84 13:55
Sto Hat  psi Ibf  Dfl DF2 DF3  Df4 D Df6  Df7?
€ 110.7 12144 14.79 12.93 12.17 11.96 .9.73 7.84 4.63
C 110.7 121356 14.75 13.14 12.95 11.06 $.82 7.85 4.77
S 111.0 12176 14.70 13.19 12.21 11.02 9.73 7.84 4.63
« 2 53,2 9128 11.02 '9.78 9.13 8.27 7.29 5.89 3.56
» 2 83.2 9183 11.02 9.74 9.98 3.27 7.29 5.8 3.55
» 2 B3.2 9183 11.02 9.74 9.08 &.23 7.29 5.39 3.55
+ 2 83.2 9125 11.06 9.82 9.13 8.32 7.33 5.95 3.890
» 3 111.2 12184 14.79 13.14 12.85 11.10 9.82 7.93 4.77
s+ 3 111.2 12184 14.75 13.14 19.91 11.06 Q.82 7.33 4.73
+ 3 111.2 19184 14,70 13.10 12.21 11.02 9.78 7.84 4.63
» 3 111.2 12134 14.79 13.14 12.95 11.10 9.82 7.93 4.77
+ 4 142.3 15600 19.35 15.93 15.90 14.31 12.687 10.18 6.07
» 4 141.7 15544 19.27 16.93 15.51 14.31 192.82 10.14 5.03
» 4 142,0 15565 19.36 16.95 1{5.90 14.39 12.7¢ 10.22 6.07
» 4 142.0 15563 19.44 17.06 15.94 14.45 12.71 10.27 B.18
'I,Stn: Lane:J4  Temp: J/C: 51 Air: 75  PyT: 81 13:58
Sto Bt pei 1bf  Dfl DfFe DF3 Df4  DfS  DfE  Df7
£ 111.3 12200 15.83 13.27 11.61 10.47 9.25 7.36 4.55
G 111.3 19908 16.67 13.10 {i.44 10.30 9.1 7.23 4.47
G 1i1.4 19924 16.72 13.10 11.35 10.22 9.07 7.15 4.33
+» 2 #2.9 9083 12.6! 9.87 B£.57 7.77 6.85 5.50 3.47
+ & 83,9 9104 19.57 9.82 B.53 7.88 6£.76 5.42 3.38
+» 2 83.2 9ips 12.87 9.37 B.57 7.73 6.35 S5.46 3.43
+ 2 A83.2 9183 12.51 ©9.37 B8.57 7.73 6.85 5.50 3.43
+ 3 111.3 12003 1A.54 13.19 11.44 10.34 9.11 7.28 4.51
+ 3 111.4 19216 16.50 13.93 1l.44 10.30 9.16 7.23  4.47
+ 3 111.0 12178 16.84 13.14 1i.44 10.34 9.1 7.28  4.55
» 3 111.0 12176 16.84 13.31 11.48 10.38 9.20 7.23 4.55
> 4 143.0 15850 91.57 17.19 14.87 13.38 11.52 9.36 5.73
+ 4 142.6 15640 22.04 17.32 14.95 13.5! 12.05 9.53 5.86
+ 4 142,86 15640 ©21.99 17.32 14.91 13.47 11.95 Q.44 5.77
» 4 142.5 15616 21.99 17.25 14.87 13.38 11.96 9.40 5.73
, Scn:ﬁzfjb  Lane:JS _ Temp: J/C: 51 Air: 75 PvT: 81 14:00
8to Hgt  pei Ibf  Df1 DF2  DF3  Df4 DfS  Df6  Df7
C 110.7 12136 18.580 12.06 14.61 12.92 11.33 8.79 5.20
G 111.0 12163 15.60 12.11 14.70 13.00 11.42 B.84 5.95
C 110.9 12160 13.73 11.98 14.74 13.00 11.33 3.84 5.20
*» 2 33,2 9112 14.33 '5.83 11.27 9.92 B.71 6.76 3.5
» 2 83.2 9120 14.41 3.833 11.31 ©9.96 8.76 5£.80 4.03
« 2 82.3 9072 14.37 38.53 11.31 10.00 B.76 65.84 4.03
+ 2 33.0 9104 14.33 B8.75 11.23 9.92 3.67 b5.76 3.95
* 3 110.7 12144 18.31 11.94 14.87 13.13 11.51 §.92 5.2
» 3 111.0 18176 13.51 11.89 14.91 13.13 11.51 3.92 5.85
*» 3 111.0 121565 13.89 11.89 14.95 13.21 11.56 £.97 5.29
* 3 111.2 12184 15.94 11.35 14.95 13.17 11.56 3.2 5.95
*+ 4 142,68 15640 ©84.35 15.51 19.07 16.89 14.76 11.44 5.63
» 4 142,85 15643 924.51 15,51 19.19 15.93 14.80 11.44 5.53
» 4 142,56 15640 024.51 15.47 19.15 16.97 14.50 1l.44 5.68
» 4 142.6 15640 24.55 15.47 18.84 17.01 14.85 11.43 5.58
Stn:( 254 . LansiJ4 Temp J/C: SL Air: 73 PvT:! 51 14:03
Sto é;:ij psi ibf  Dfl DF2 DF3  DfF4  DFS  DFB  DfY
€ 111.2 12199 1S5.83 12.62 13.24 11.95 10.53 B.32 4.99
C 111.2 12192 15.58 12.68 13.23 11.95 10.53- &.36 5.07
C 111.3 12200 15.42 12.45 13.07 1i.74 10.36 B.10 4.73
» 2 B32.8 9072 11.8! 9.57 10.07 9.08 8.09 6.37 3.66
+ 2 B2.9 9083 11.65 9.39 9.94 B3.95 7.91 6.24 3.77
» 2 82.5 9084 11.65 9.3 9.90 8.1 7.91 6.20 3.73
« 2 82.3 9030 11.73 G.44 9.94 5.95 7.95 6.24 3.77
»+ 3 111.0 12178 15,52 12,82 13.24 11,85 10.53 8.32 5.03
+ 3 111.2 12192 15.58 12.6% 13.%4 11.85 10.53 3.27 4.99
« 3 111.3 12005 1E.67 12,71 13.32 11.95 10.62 B.36 5.03
« 3 11t.0 12176 15.75 12.71 13.37 11.98 10.82 3.36 5.03
> 4 143.5 15723 90.40 18.50 17.87 15.45 13.73 10.70 £.33



14:03 930723 23.

File: C:\FWD\DATA\N274040B3,FWD
Boad: US-2 WESTBOUND LANES 10 MILES WEST OF GRAND RAPIDS, MM,
Subsection: 274049

» 4 143.6 15736 20.49 16.50 17.27 15.49 13.69 10.79  6.46
» 4 1432 15704 0.4 16.55 17.31 15.53 13.73 10.78 6.4
» 4 143.3 15712 90,49 16.55 17.31 15.53 13173 10.78 6.46
| gen: @5 . LeneiJS  Temp: J/C: St Air: 74  PvI: 80 14:05
Sto gt eei  Ibf Dl Der  DFST Dew DES Dfs  DE7
110.7 12144 16.84 13.57 13.52 12.25 10.80 58.55 5.16
§ 110.7 12136 15.80 13.52 13.60 12.94 10.76 8.48 5.16
¢ 11007 12144 15.93 13.82 13.71 12.37 10.88 B8.52 5.5
» 9 '32)5 9032 12.95 1p.13 10.33 Q.35 &.18 6.50 3.90
s o 52.5 Q045 12.85 10.13 10.37 9.33 8.22 5.50 3.95
» 2 8§25 9040 12.95 10.17 10.37 9.37 .22 6.34 3.95
s 5 32.5 9040 13.03 10.17 10.41 9.41 8.22 B.54  4.03
» 3 110.9 12160 17.01 13.62 13.80 12.41 10.93 8.6 5.25
s 3 1109 12152 16.97 13.48 13.71 12.37 10.89 8.58 5.1
s 3 110.7 12144 17.01 13.48 13.75 12.37 10.69 8.62 5.16
» 3 11007 12136 17.08 13.53 13.84 12.45 10.93 B.66 5.25
» L 143.2 15606 ©92.90 17.58 17.82 15.96 14.13 11.09 6.B4
» 4 143.0 15650 22.20 17.54 17.82 15.00 14.09 11.09 5.59
» 4 142.5 15655 00.95 17.49 17.87 16.00 14.00 11.09  6.59
» 4 143.0 15630 99.37 17.49 17.95 16.13 14.13 11.15 6.64
’TStn:ﬁij Lane:J4 _ Temp: J/C: 49 Air: 73 PvT: 80 14:08
Sto Bgt  pei  1BF  Dfl " 'Df2  Df3  Df4  Df5  Df6  DE7
€ 112.5 12320 15.95 12.84 12.85 11.61 10.18 6.10 4.90
¢ 1122 12296 15.96 19.88 12.94 11.85 10.27 &8.10  4.90
¢ 111.0 1955 15.86 15.84 12.90 11.61 10.82 .10  4.90
» 8 '82lg 9096 12.05 Q.65 Q.60 &.70 7.85 6.07 3.73
+ 5 32,3 9088 12.07 0.63 9.80 8.70 7.89 6.11 3.73
« & 325 Q0v> 12.02 0.65 .64 5.70 7.69 5.11 2.73
s+ o 82,9 Q0 12.07 9.58 Q.64 B5.70 7.5 .11  3.73
+ 3 115.0 12280 15.05 12.93 12.94 11.61 10.22 &.10 4.90
+ 3 112.0 12980 16.13 10.07 12.84 11.65 10.97 48.14 4.94
» 3 112.0 12095 16.81 13.01 12.95 11.68 10.31 &.19 5.03
+ 3 112.2 12304 16.21 13.01 12.08 11.58 10.31 B.14 4.9%4
s L 144.5 15372 ©21.03 15.85 16.75 1S.i1 13.25 10.48  6.29
+ 4 144.2 15315 21.03 16.85 16.78 15.07 13.09 10.44 5.29
» 4 144.5 15872 2l.11 16.93 16.84 15.11 13.33 10.45 6.29
s 4 144.6 15856 21.30 16.98 16.83 15.15 13.35 10.48 5.29
XD) Lene:JS _ Temp: J/C: 43 Air: 74 PwT: 79 14311
Sto Hgt  pei  1BF  DEl . DF2  Df3  Df4  DFS  DfG  DE?
& 111.9 192964 17.51 12.97 14.10 12.53 11.07 B8.86  5.20
¢ 112.0 12980 17.51 12.97 14.10 12.38 11.07 8.88 5.20
G 111.4 19994 17.51 12.88 14.14 12.52 11.11 .86  5.20
» o 826 0056 13.41 Q.61 10.67 9.54 8.40 65.59 4.03
» 3 333 Q072 13.3 9.57 10.67 9.34 5.40 6.59 3.95
» & 335 G040 13.28 Q.57 10.67 9.54 &.40 6.50 3.00
s+ 2 82.3 Q088 13.41 Q.85 10.75 9.62 8.49 6.57 4.03
s 3 111.7 12256 17.64 15.80 14.22 12.66 11.11 &.71 5.25
« 3 111.6 12940 17.64 12.84 14.98 12.71 11.16 8.75 5.25
s 3 11114 18318 17.76 12.33 14.35 13.63 11.25 &.84 5.33
» 3 111.9 19984 17.72 12.80 14.87 12.75 1i.20 5.75 5.85
s L 143.9 15784 ©2.95 16.83 15.38 16.42 14.40 11.22 5.72
+ 4 144.3 15894 93.04 15.85 18.47 16.46 14.45 11.26  5.72
» 4 1445 15856 ©03.17 16.65 15.5i 16.45 14.49 11.31 6.72
» 4 144.2 15808 23.17 16.72 18.55 16.55 14.55 11.30 6.81
> Stn: Go8)  Lane:J4 _ Temp J/C: S1_ Air: 74  PvT: 78 14115
Sto Hgt  pei  1bF  DEL DF2  DE3 . Df4 £5- " Df6  DE?
§ 110.7 12136 13.57 11.20 12.64 11.31 9.96 7.84 4.73
C 111.4 12916 13.70 11.33 12.68 11.40 10.09 7.93 4.8
€ 111.4 12016 13.74 11.33 12.77 11.44 10.13 7.97 4.86
+ 3 "32lg 9072 10.26 £.45 ©9.51 8.53 7.51 5.94 3.64
» o 32,5 Q043 10.26 §5.45 ©.51 8.53 7.56 5.4 .84
+ 2 32)8 9055 10.31 5.49 .55 3.57 7.80 5.85 .60
+ 2 335 9043 10.B6 5.40 9.51 .53 7.51 .84 364
« 3 111.5 12040 1366 11.99 12.73 11.40 16.05 7.33  4.77
< 3 111.4 15918 13,74 11.33 18.73 11.40 10,13 7.83  4.77
s 3 11106 12240 13,74 11.42 12081 11,45 10,13 7.87  4.86



14:15 630723 29.

File: C:\FWD\DATA\274040B3 FLD
Rozad: US-2 WESTBOUND LANES 10 MILES W
Subssction: 274040

tr

)
-

OF GRAND RAPIDE, MM.

» 3 111.3 12208 13.74 11.38 12.72 11.40 10.08 7.93  4.77
» 4 144.] 15800 15.01 14.82 16.50 14.77 13.186 10.22 6.07
» 4 144.1 15300 18.06 14.87 16.54 14.77 13.16 10.987 6.12
*» 4 143.9 5784 1B.06 14.87 15.58 14.86 13.16 10.27 6.16
*» 4 143.6 15744 18.06 14.87 16.54 14.82 13.16 10.27 6.12
Stn: G99 Lane:J5 Temp J/C: 5% Air: 75 PvT: 789 14:17
Sto Hgt  pei 1bf Dfi Df2 Df3 Df4 DfS Df6 DE?
£ 110.7 12136 15.21 12.87 12.34 11.06 9.82 7.75 4.73
C 110.9 12152 15.04 12.80 12.21f 11.02 9.69 7.7! 4.B3 -
C 111.2 12182 15.00 12.30 12.21 10.98 9.68 7.2 4.64
» 9 82,5 Q043 11.23 ©.57 9.13 8.23 7.33 S5.8f 3.56
» 2 52.5 9043 11.23 9.57 ©.17 8.23 7.33 5.81 3.55
+ 9 82.6 9043 11.27 9.57 9.17 3.23 7.29 S.76 3.56
+ 2 82,5 9043 11.23 9.57 Q.17 8.23 7.29 5.76 3.56
» 3 111.0 12188 1S5.00 19.54 12.21 10.98 9.59 7.87 4.B4
» 3 111.2 12192 15.04 12.84 12.95 10.98 9.73 7.87 4.53
» 3 111.0 12176 15.04 12.84 12.30 11.02 ©.73 7.67 4.73
» 3 110.9 12180 15.04 12.34 192.25 10.98 Q.73 72.87 4.683
s+ 4 143.% 15744 19.89 16.5Q@ {5.85 14.31 12.62 Q.96 5,00
« 4 143,55 15723 19.73 16.83 15.94 14.31 12.62 9.92 5,99
» 4 143.3 15712 18.77 16.83 15.958 14.31 12.67 9.96 5£.03
*» 4 143.3 15712 19.77 16.88 15.98 14.31 12.87 9.92 5.99
gtn:G3D Lane:J4 Temp: J/C: S0 Air: 75  PvT: 79 14:20
Sto Hgbt  pei 1bf DFy DF2 Df3 Df4 DfS DFS aYars
£ 119.3 19312 12.40 10.55 12.00 10.93 9.73 7.80 4.51
C 112.5 12320 12.40 10.51 12.04 10.83 Q.73 7.80 4.3l
C 112.5 12320 12.44 10.56 12.04 10.98 9.78 7.84  4.81
» 9 '§3.3 9128 9.34 7.9% Q.04 B8.19 7.29 5.89 35.54
» 9 33,3 Qi44 ©.26 7.834 3.1 B8.10 7.9 5.85 3.B4
# 2 83.8 @is2 9.30 7.89 Q.00 B.15 7.28 5.85 3.50
» o A3.3 Q136 Q.25 7.32 ©.900 B.13 7.29 S.85 3.80
» 3 112.0 12920 12.40 10.56 12.00 10.39 Q.73 7.80 4.77
+ 3 112.3 12390 12.44 10.80 19.04 10.98 9.78 7.30 4.8l
» 3 110.5 198380 12.40 10.58 12.04 10.80 9.73 7.75 4.77
» 3 112,3 12312 12.44 10.58 12.03 10.95 Q.78 7.84 4.81
» 4 144,9 15333 15.30 13.79 1S.B4 14.14 19.62 10.05 H.12
« 4 144,56 15856 16.35 13.75 15.72 14.23 12.971 10.14 6.29
4 144.6 15356 16.34 13.79 15.88 14.15 12.67 10.09 6.18
*» 4 144.3 15832 16.33 13.79 15.72 14.27 12.71 10.14 6.20
Stq:g;;} Lane:J5 Temp J/C: S0 Air: 75  PvT: 80 14:23
Sto BIET  pei 1bf Dfl Dre Df3 Df4 DfS DfE DF?
£ 111.7 12956 13,15 12.06 11.10 10.09 ©.02 7.28  4.55
C 111.7 12956 13.1S 12.15 1i.14 10.17 Q.11 7.32 4.80
C 111.6 12232 13.15 12.18 11.18 10.13 9.11 7.32 4.60
« 2 'B3.0 9104 9.97 9.05 B3.35 72.80 B.35 S.55 3.47
» 2 83,3 9136 9.93 9.01 8.31 7.56 6.80 5.50 3.43
+ 2 83,3 9136 9.89 9.01 B.27 7.55 65.80 5.50 3.43
+ 2 33,2 9123 9.93 ©9.09 B.35 7.64 5.50 5.5 3.51
» 3 111.7 19248 13.11 12.15 11.14 10.13 Q.11 7.32  4.55
+ 3 111,7 12956 13.20 12.1@ 1i.i4 19.17 Q.11 7.32  4.80
» 3 111,7 12948 13.24 12.19 11.18 10.922 Q.16 7.41 4.B4
# 3 111,7 19956 13,15 19,10 11.14 10.17 9.1l 7.36 4.80
« 4 143,56 15752 17.39 15.81 14.44 13.13 11.75 Q.40 5.77
*» 4 1433 15780 17.38 15.368 14.43 13.17 11.82 Q.38 S.31
» 4 143,55 157985 17.34 15.81 14.44 13.13 11.80 Q.44 5.31
» 4 143.6 15736 17.43 15.36 14.52 13.21 11.32 Q.44 5.38
8tn: Lane:J4 Tenp: J/C: S50 Air: 75 PvT: 79 14:2
Sto g;;::)psi 1bf Dei P peo Df3 Df4 DfS DFE Df7? >
§ 110.7 12144 16,09 12.97 12.90 11.8Q 10.38 B8.23 4.99
C 110.9 12189 16,21 13.14 12.88 11.74 10.45 B.27 5.03
C 110.7 12144 16.96 13.14 192.94 11.88 10.40 B.23 4.94
» 9 82,5 9043 12.36 9.32 8.73 B.32 7.1 B.3 4.03V
+ 9 82,8 Q0S8 10,18 @.32 Q.80 8.70 7.73 &£.15 3.77
« 5 33,2 Q190 18.28 ©.87 Q.64 A7 7.78 6.24 3.36
+« 9 32,3 @072 12.33 ©.82 Q.80 B.74 7.73 8.2 3.82
» 3 110.7 12144 16.21 13,10 12.81 11.57 10.38 8.19  4.99
» 3 110.8 12152 15.34 13,14 12.90 11.BS 10.40 &.27  S5.47



14:25 93072
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File: C:\FWD\DATA\274040B3.FWD
Road: US-2 WESTBOUND LANES 10 MILES WEST OF GRAND RAPIDS, MN.
Subsection: 274040

* 3 11,2 12184 15.34 13.19 12.90 11.89 10.49 3,27 5.07
* 3 111.0 12183 18.42 13.23 12.94 11,89 10.40 8.27 5.03
* 4 142.8 13648 21.24 17.11 18,71 15.07 13.47 10.86 5.48
* 4 142.5 15816 21.28 17.14 16,71 15.07 13.47 10.86 B.45
» 4 142.3 15808 21.37 17.15 18.71 1S5.1% 13,47 10.70 5,55
> 4 142.8 15656 21.37 0 17.1@ 16.71 15.11 13.47 (0.86 B.45
'"ACCEPTED TEST WITH VARATION
Sbn:E3SS> Lane:JS Tamp J/C: 30 Air: 7S PvT: 73 14:28
Sto .g psi 1bf £1 Df2 Df3 Df4 DfS Dfg nf?
o 110.7 12138 18,27 13.10 14.74 13,21 11.69 9.18 S.85
C 110.4 12112 13,27 13.086 14,74 13.17 111.85 9.10 5.47
C 110.6 12120 18,38 13.08 14.32 13.25 11.88 Q.13 S.355
. 2 32.% 9043 13.€5 9.685 11.22 10.09 8.93 5£5.97 4,95
* 2 82,8 9972 13,95 Q.88 11.27 10.09 B8.29 6.97 4,25
* 2 31,9 89585 13.99 9.62 11.3! 10.13 3.3 7.02 4.29
* 2 32.8 9058 13.95 ©9.69 11.27 10.09 8.89 65.97 4,25
* 3 110.6 12120 15.43 12.97 14,87 13.30 11.73 Q.27 5.55
* 3 110.7 12138 13.32 12.93 14.87 13.25 11.73 .23 3.51
# 3 110,77 12138 13.%2 12,97 14,95 13.34 11.78% Q.27 .55
* 2 110.5 12129 13.56 12.97 14.91 13.34 11.78 9.27 5.55
* 4 142.5 15824 23.7% 168.85 19.1! 17.91 15.07 11.78 7.03
* 4 142,35 15616 23.80 16.30 1€.15 17.01 15,07 11.73 7.03
* 4 142.3 15600 23.35 16.76 19.19 17,10 15.11 11.83 7.07
* 4 142.0 15568 23.92 16.80 19.28 17.14 15,16 11.87 7.11
8tn: 39+ Lane:J4 Tenp: J/C: 52 Air: 75 PvT: 350 14:30
Sto Hgt psi 1bf Dfl Df2 Df3 Df4 £S5 Df5 Df7
C 111,88 122684 14,70 12.02 12.68 '11.44 10.18 8.086 4.99
£ 111.,9 12264 14,50 11.85% 12.80 11.31 10,05 7.83 4.77
C 111.9 12284 14.5%) 11.89 12.55 11.31 10.09 7.3 4.77
* 2 &a3.3 Q136 10.92 B8.98 .38 B8.43 7.%56 .88 3.64
* 2 32,2 Q035 11.02 B3.95 89.43 8.53 7.89 5.02 3.88
* 2 83.3 91258 11.92 8.01 9.43 B8.53 7.60 5.02 3.69
* 2 83.3 9l44 19.93 B.96 9.43 8.43 7.5% 5.98 3.50
* 3 111.4 12224 14.54 11,983 12,55 11.356 10.09 7.87 4.58
* 3 111.9 12264 14.54 11.84 12,55 11,31 10.05 7.83 4.77
# 3 111,86 12240 14.55 11.98 12,55 11.3% 10.05 7.93 4.77
* 3 111,58 12240 14,53 12.92 12.55 11.368 10.99Q 7.83  4.81
* 4 144,11 13500 18.15 15.80 16.37 14.73 13.07 10.3! 6.20
* 4 143.3 15760 19.19 15.84 16.37 14.77 13.18 10.3%5 5.20
» 4 1441 15300 19.15 15.80 15.32 14.73 (3.11 10,31 5.16
. 4 143.8 15780 19.27 15.84 18.41 14,82 13.18 10.35 8.95
gtn: 392 Lans:JS Temp: J/C: 32 Air: 75 PvT: 78 14:33
8to Hat psi 1bf Dfy nfe2 Df3 Df4 DfsS DfS Df7
C 11i.4 12202 15.83 12.58 12.8! 11.52 10.31 3.19 4,99
G 1i1.4 12204 1S5.58 12.582 12.8f 11,52 10.31 3.08 4.90
C 111.2 12184 15.53 12.53 12.77 11.48 10.27 B3.06 4.86
* 2 83.2 @120 11.8! 9.3% 8.80 8.8 7.76 6.07 3.69
* 2 32.9 Q033 11.31 2.35 ¢©.84 8.70 7.78  6.11 3.73
* 2 83.2 9120 11.531 8.38 .84 8.70 7.87 5.07 3.73
* 2 82,9 9083 11.581 g.38 Q.84 3.85 7.832 6.1 3.73
* 2 111.2 12184 15,63 12.58 12.85 11.52 10.31 8.10 4.99
* 3 111.2 12192 15,83 12.53 12.35 11.52 10.31 3.06 4.58
* 3 11,0 121768 15.62 12.5%4 12.81 11.43 10.27 S5.06 4,90
* 3 111.4 12208 15,87 12.56 12.85 11.82 10.27 B8.l14 4,90
* 4 143.3 15720 20.36 16.33 16.58 14.90 13.29 10.44 5.2
* 4 142.9 15872 20.32 1A.33 156.58 14,94 13.29- 10.48 5.33
* 4 142.9 15872 20.32 15.33 16.58 14.90 13.25 10.43 6.29
» 4 143.0 15838 20.36 15.33 15.82 14.94 13,29 10.57 5.33
Stn: W8~ Lane:J4 Temp J/C: 50 Air: 77 PvT: 31 14:36
Sto Hgt psi Ibf Dfl Dfr2 DF3 Df4 DfS Dfe Df7v
C 111,00 12188 15,21 12.75 13.92 12.54 11.16 8.84 5.34
C 111.3 12200 15.21 12,75 13.3% 12.58 11.20 5.35 5.338
Co111.2 12192 15,25 12,75 13,92 12.58 11.25 3.33 5.33
» 2 B2.8 9035 11.52 9.57 10.41 9.41 3.40 5.67 4,03
* 2 52,8 92095 11.58 9.81 10.45 9,48  3.45 8,72 4.08

rabe e
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File: CI\FUD\DATA\274040B3,.FWD
Road: US-2 WESTBOUND LANES 10 MILES WEST OF GRAND RAPIDS, MN
Subsection: 274040
* 2 32.3 9072 11.58 €.81 10.45 Q.48 3.45 6B5.72 4.08
* 2 83.0 Qpes  11.58 9.81 10.41 Q.41 3.49 8.87 4.03
* 3 i1ii.9 12178 15.17 12,71 13.84 12.54 11.16 3.38 5.38
# 3 11,0 12168 15.29 12.84 13.97 12.82 11.20 §.82 5.42
* 3 111.9 12176 15.25 12.75 13.83 12.58 11.20 5.84 S5.34
* 3 111.0 12168 15.29 12.80 13.92 12.82 11.20 8.92 5.42
*» 4 143.S5 15723 19.93 18.55 18.04 18.34 14.53 11.43 85.90
* 4 143.0 155638 19.93 16.50 18.04 16.29 14.49 11.48 5.90
* 4 143.0 15630 20.03 15.83 18.08 18.34 14.58 11.32 6.94
* 4 142.5 15624 20.03 16.59 13.04 16.34 14.53 11.52 5.84
Stn! 10~ Lane:JS Temp: J/C: 50 Air: 77 PvT: 81 14:38
Sto Hgt pei 1bf Dfl Df2 Df3 Df4 DfS DfS nr7
C 110.7 12136 16.13 14.22 13.50 12.20 10.89 8.7! 5.34
C 110.9 12152 18.0% 14,22 13,41 12.16 10.85 8.65 S.29
C 110.7 12138 15.98 14.13 13.41 12.12 19.30 3.862 5.25
» 2 82.8 Q072 12.23 10,80 10.11 8.16 8.13 6.5%4 4,08
# 2  43.9 8104 12,19 10.80 10.11 Q.12 8.13 6.50 3.99
* 2 82.2 agls 12.23 10.64 19.1% ©.20 5.18 5.59 4.08
» 2 83.3 09123 12.19 0.8 10,15 €.29 3.22 6.83 4.48
* 3 110,77 12136 15.9% 14,09 13.37 12.12 19.80 8.62 5.25
* 3 119,77 12138 15.96 14,13 13,41 192,12 19.80 3.82 5.25
* 3 110.7 12136 18.0% 14.13 13.45 12.16 10.39 3.65 5.29
* 3 110.7 12144 16,05 14,13 13.43% 12.16 19.85 3.62 S5.34
* 4 141.9 15580 20.86 13.27 17.22 15.86 14.00 11,13 8.77
» 4 141.4 15504 920.B1 18.183 17.27 15.%8 13.87 11.09 5.77
* 4 143.4 15520 20.73 18.23 17.31 15.86 12.91 11,13 £.85
» 4 141.4 185520 20.32 13.23 17.27 15.86 13.91 11.13 8.77
& Stn: &5 Lane:!J4 Temp: J/C: S0 Air: 79 PvT: 33 14:42
Sto Hgt psi 1bf Df1 Dfe Df3 Df4 DfS Df& Df?
C O 109.9 12043 17.43 14,05 19.30 a.7¢ 2.89 7.086  4.42
C 109.7 12024 17,38 13.956 10.80 9.83 &8.8%5 7.1%9  4.51
C 110.0 12056 17.21 14.99 10,71 @.7¢ 38.390 7.10 4.51
* 2 B81.3 3912 132.24 10.890 &.0¢ 7.35 £.62 .37 3.43
* 2 81.3 2020 13.32 10.84 7.97 7.30 5.88 35.33 3.33
* 2  21.2 B804 12,85 10.684 7.932 7.26 6£.53 5.24 3.35
* 2 31.2 8898 13.368 10.B@ - 7.3 7.26 B£.83 5.289 3.38
* 3 Li9.1 12088 17.81 14.3! 10.54 g.62 &.87 7.08 4.47
* 3 110.1 12072 17.83 14.39 10.54 9.2 3.7l 7.02  4.85
* 3 119.1 12080 17.97 14.43 10.990 8.58 5.7 6,87 4.8}
# 3 110.0 12058 17.97 14.39 10.4]1 8.54 3.82 8.97 4.47
» 4 142.5 15648 23.42 1&.66 13.32 12.15 10.93 38.84 5 .64
» 4 142,86 15632 23.46 13.79 13.258 12.12 10.839 §.54 5.64
» 4 142.5 15618 23.63 13.96 12.253 12.16 10.93 8.85 5.73
*» 4 142,55 15616 23.63 13.92 13.20 12.03 10.3%5 8.79 5.64
8tn: 447 Lane:JS Temp: J/C: 50 Air: 79 PvT: 83 14:44
. 8to Hgt pei 1bf Dfl Dfo Df3 Df4 DfS Dfe Df7
£ 110,686 121825 13.73 11.35 15.25 13.88 11.96 9.36 .51
c 1i0.¢ 12152 18.31 11.85 14.37 13.25 11.78 9.14 5.42
C 111.0 12183 18.27 11.98 14.32 13.25 11.82 8.10 5.42
* 2 82.3 2032 14,29 8.53 11.43 10.3 9.11 7.02  4.18
* 2 382.3 9032 14,29 8.53 11.83 10.34 9.1l 7.19 4.214
* 2 82,5 9043 14.24 5.49 11.43 10,26 ©.02 7.02 4.12
* 2 32,3 9072 14.24 3.49 11.53 10.30 Q.07 7.06 4.12
* 3 111,2 121%24 18,10 11,94 14,74 313,17 11,80 9.0%5 5.20
* 3 110,77 12144 13,14 12,02 14,32 13.20 11,85 Q.10 5.35
» 3 110.9 12152 13.18 182.0% 14,37 13.2 11,68 Q.14 S.42
* 3 119.8 12152 13.10 12.02 14,73 13,21 11.85 Q.98 5.38
» 4 142,35 15656 22.79 168.20 13.5%1 15.59 14.62° 11.3@ 8.72
*+ 4 142.5 156840 22.7%¢ 16.20 13.51 16.35 14,82 11.39 5.72
* 4 142.3 15600 22.686 16.20 18.51 18.55 14.62 11,39 5.58
» 4 142.2 15592 22.66 16.20 13.51 15,85 14.53 11.39 5.88
Stn: 43% Lane:J4 Tenp J/C: 50 Air: 80 PvT: 33 14:47
Sto Hgt pei 1bf Dfl Df2 Df3 Df4 DfS nfa DF7
111,77 12843 14,54 11,84 13,11 11,382 10.45 3.23 4.94
111,98 12264 14.4% 11,29 13,11 11,82 10,49  2.32 .03
2 112.0 122380 14,50 11,94 13,15 11,90 10.382 3.38 5.07
+ 2 AB3.%Z 2182 10.&1 B35 9.51 2,350 7.82 £.24 3.77



(&)
]

14:47 930723

File: C:\FWUD\DATA\274040B3.FWD
Boad: US-2 WESTBOUND LANES 10 MILES WEST OF GRAND RAPIDS, MN.
Subs=ction: 274049

+ 9 B4.1 G216 10.81 B.85 ©.77 B8.86 7.82 B.20 3.73
»# o B3.3 Q184 10.77 S$.88 Q.77 B.82 7.82 6£.20 3.73
+ 0 83.3 0184 10.77 B8.83 9.77 5.86 7.82 5.20 3.73
« 3 111.7 12248 14.45 11.94 13.11 11.82 10.48 &.32 5.03
+ 3 111.7 12248 14.45 11.89 13.11 11.82 10.48 8B8.27 4.93
« 3 112.0 12280 14.S0 11.94 13,11 11.82 10.45 8.27 4.99
» 3 111.9 19972 14.50 11.94 13.11 11.82 10.48 B8.27 4.99
» 4 143.5 15728 18.89 15.43 15.87 15.28 13.51 10.86 6.35
» 4 143.3 15712 18.89 15.47 15.97 15.95 13.55 10.70 6.42
» 4 143.0 15688 18.89 15.5! 17.01 15.32. 13.56 10.70 6.49
* 4 143.0 15688 13.94 15.55 17.01 15.32 13.60 10.74 5.46
Stn: 474 Lane:JS  Temp J/C: S0 Air: 79 PvT: B84 14:50
) Sto Hgt  pei 1Lf  Df1 DF2 DfF3  Df4  Df DF6  DE?
£ 111.9 12964 15.17 13.23 192.64 11.40 10.13 3.06 4,90
C 111.7 12956 15.05 13.87 12.55 11.40 10.09 B3.01 4.86
C 111.7 19958 15.08 13.23 12.55 11.36 10.09 B8.01 4.86
» 2 B83.3 Q138 11.44 9.95 Q.43 B.57 .56 6£.02 3.89
+ @ 33.3 01925 11.52 10.00 9.47 B.BL 7.85 B.i1 3.73
+» 8 33.3 0123 11.43 Q.91 Q.43 B.57 7.56 6£.02 3.64
» 2 33.3 0193 11.48 9.57 Q.33 B3.48 7.5% 5.93 3.80
» 3 111.7 12256 15.12 13.31 12.60 11.44 10.13 Z.06 4.94
» 3 111.9 19872 15.17 13.31 12.84 1i.44 10.18 B.10 4.9
s+ 3 111.7 12958 15.05 13.36 10.B4 11.40 10.18 3.06  4.90
+» 3 112.2 19996 15.04 13.27 12.55 11.356 10.13 8.01  4.90
» 4L 144.9 15330 19.86 17.19 15.32 14.73 13.07 10.31 5.25
s 4 144.3 15324 19.77 17.19 18.28 14.88 13.02 10.35 5.25
s 4 144.2 15815 19.77 17.24 18.32 14.60 13.11 10.35 6£.29
» 4 144.3% 15394 19.77 17.19 16.28 14.585 13.07 10.35 6.95
Stn: Gan) Lane:J4 Temp: J/C: 50 Air: 79  PvT: 84 14:54
Sto Hgt  psi \Lf  Dfl DFS DF3 . Df4  DFS  DFE  DfY
£ 119.0 12304 13.91 11.63 13.02 11.78 10.45 B.27 4.99
£ 112.3 12320 13.95 11.68 13.07 11.78 10.45 &.27 4.99
C 112.2 12296 13.91 11.53 13.02 11.89 10.40 5.23 4.90
» 2 83.3 8144 10.43 B.70 9.73 B.78 7.78 B.80 3.73
*» 2 33.3 Q144 10.47 B.70 9.77 8.73 7.78 5.20 3.73
+ 9 82.9 9083 10.43 5.86 9.73 3.74 7.82 B.15 3.89
» 2 33.2 Q193 10.47 38.86 9.73 B8.73 7.78 5.15 3.73
3 112.3 12312 13.00 11.B5 13.02 11.73 10.45 B.23 4.94
+ 3 119.5 19344 13.95 11.72 13.07 11.78 10.45 3.23  4.94
» 3 112.2 12208 13.95 11.72 13.02 11.78 10.45 3.23  4.94
+ 3 112.2 19995 13.99 11.B68 13.07 11.74 10.45 3.27  4.94
+ 4 145.1 18G12 13.39 15.30 17.05 15.37 13.80 10.74  6.45
» 4 145.1 15012 18.39 15.25 17.01 15.32 13.60 10.70 6.33
v 4 144.5 15840 15.43 15.34 17.05 15.37 13.80 10.74 5.4B
*+ 4 144.5 15856 18.22 15.17 16.88 15.15 13.47 10.57 5.25
Stn: 495 o  Lane:JS  Tem J/C: 50 Air: 75  PvT: 83 14:57
Sto Hgt  pei 1bf  Dfl DF2 DF3 | Df4 £5  DFS  DfY
S 111.6 12284 15.48 13.31 12.83 11.45 10.27 B8.14  4.94
C 111.6 18932 15.42 13.36 12.84 11.40 10.22 S.06 4.90
S 111.7 10048 15.38 13.36 12.84 11.44 10.13 8.10  4.90
« 2 33.0 9104 11.56 9.81 9.47 8.57 7.85 5.07 3.80
» 9 33.0 9112 11.60 9.91 Q.47 B8.57 7.65 5.07 3.60
+» & B3.0 0104 11.43 0.9! 9.43 B5.53 7.5 £.02 3.80
» o A&3.2 0195 11.56 3.91 9.43 B8.53 7.65 5.02 3.64
3 111.7 12248 15.42 13.38 12.65 11.45 10.22 3.10 4.94
+ 3 111.7 19948 15.42 13.40 12.83 11.45 10.153 3.19 4.94
s 3 111.B 12232 15.42 13.40 12.83 11.45 10.27- 8.10 4.04
» 3 111.8 19240 15.42 13.40 12.72 11.52 10.27 &.14 4.94
» 4 144.1 15792 00.07 17.45 15.45 14.86 13.20 10.44 6£.33
*» 4 144.5 15840 20.07 17.36 15.41 14.82 13.16 10.44 6.25
4 144.2 15808 20.07 17.41 1B.45 14.82 13.20 10.44 5.09
+ 4 144.3 15324 20.15 17.41 1B.50 14.36 13.25 10.44 6.029
Stn: S21¢ Lane:J4 Tenp: J/C: 54 aAir: 77 PvT: 84 15:00
Sto Hyt  psi 1bf  Df! nFo DF3 Df4 DFS  DFS D7
S 1196 12344 14.79 12.03 13.54 12.16 10.30 B8.49 S.16
S 112.S5 12338 14.53 10.15 13.32 11.00 10.82 A.36  S.07
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Summary of Data for section 274040B
Analyzed by: JOEL RECTOR 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
1 2 0.6811 0.6535 0.6321 0.5973 0.5551 0.4746 0.3180
3 0.6723 0.6534 0.6319 0.5969 0.5538 0.4714 0.3136

4 0.6837 0.6594 0.6381 0.6020 0.5601 0.4740 0.3139

Standard Deviations

Test Drop Sensor Sensor Sensor Sensor Sensor Sensor Sensor

Loc. Ht 1 2 3 4 5 6 7
1 2 0.0268 0.0246 0.0238 0.0218 0.0212 0.0164 0.0120
3 0.0287 0.0243 0.0235 0.0211 0.0201 0.0159 0.0118

4 0.0275 0.0249 0.0241 0.0214 0.0203 0.0163 0.0115

Coefficient of Variation

Test Drop Sensor Sensor Sensor Sensor Sensor Sensor Sensor

Loc. Ht 1 2 3 4 5 6 7

o1 2 3.94% 3.77% 3.76% 3.65% 3.81% 3.46% 3.77%
3 4.26% 3.71% 3.72% 3.53% 3.62% 3.37% 3.75%
4 4.03% 3.78% 3.77% 3.56% 3.62% 3.45% 3.66%
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Drop
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Rigid Pavement Deflection Statistics - 274040B

0.6811
0.6723
0.6837

Sensor

Mean Values (mils/kip)

Sensor Sensor Sensor Sensor

0.6535 0.6321 0.5973 0.5551
0.6534 0.6319 0.5969% 0.5538

0.6594 0.6381 0.6020 0.5601

Standard Deviations

Sensor Sensor Sensor Sensor
2 3 4 5

- - e o e e -- - - - - -—- .- - - - - - - -

0.0246 0.0238 0.0218 0.0212
0.0243 0.0235 0.0211 0.0201
0.0249 0.0241 0.0214 0.0203

Coefficient of Variation

Sensor Sensor Sensor Sensor

2 3 4 5
3.77% 3.76% 3.65% 3.81%
3.71% 3.72% 3.53% 3.62%

Sensor

0.4746
0.4714
0.4740

Sensor

Sensor

0.3180
0.3136
0.3139

- - - -

0.0115

Sensor



Outlier Statistics - 274040B

Number of
Station Height Sensor Std. Dev.
46 2 1 -2.28
46 2 2 -2.45
46 2 3 -2.35
46 2 4 -2.48
46 2 5 -2.41
46 2 6 -2.31
46 2 7 -2.39
46 3 1 -2.21
46 3 2 -2.35
46 3 3 -2.28
46 3 4 -2.43
46 3 5 -2.35
46 3 6 -2.55
46 3 7 -2.51
46 4 1 -2.11
46 4 2 -2.25
46 4 3 -2.30
46 4 4 -2.38
46 4 5 -2.39
46 4 6 -2.47
46 4 7 -2.43



Pavement Construction Information - 274040B

Material Layer
Code Material Name Thickness
730 Portland Cement Concrete 8.1
302 Uncrushed Gravel 6.0

RIGID Pavement Thickness Data - 274040B
(comparison of each calculation to the expected value)

Minimum expected thickness: 5.26
Maximum expected thickness: 9.31

Effective
Height Station Thickness

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



RIGID Pavement Thickness Statistics - 274040B

Drop height 2

Volumetric Effective
Subsection Station k Thickness

1 -35 162 7.81
-12 165 7.81

16 167 7.81

46 175 8.09

75 165 8.00

101 153 7.81

128 164 7.91

155 163 7.91

182 167 8.00

211 157 7.81

238 154 7.81

264 153 7.63

291 154 7.63

320 164 8.00

346 158 7.81

373 162 8.00

402 155 7.81

427 153 7.81

455 155 7.81

484 155 7.81

510 157 7.72

535 159 7.81
Subsection 1 Overall Mean: 160 7.85
Standard Deviation: 6 0.12

Coeff Of Variation: 3.67% 1.50%



RIGID Pavement Thickness Statistics - 274040B

Drop height 3

Volumetric Effective
Subsection Station k Thickness

1 -35 163 7.81
-12 165 7.81
16 166 8.00
46 177 8.19
75 165 8.00
101 154 7.81
128 167 8.00
155 165 8.00
182 169 8.00
211 159 8.00
238 155 7.72
264 157 7.81
291 157 7.63
320 164 8.19
346 158 7.81
373 163 8.00
402 157 7.81
427 155 7.81
455 156 7.81
484 155 7.81
510 156 7.63
535 163 7.81

Subsection 1 Overall Mean: 161 7
Standard Deviation: 6 0.15
Coeff Of Variation: 3.60% 1



RIGID Pavement Thickness Statistics - 274040B

Drop height 4

Volumetric Effective
Subsection Station k Thickness

B e T T T T T e T T T T T

1 -35 162 7.81
-12 164 7.81
16 166 7.81
46 175 8.00
75 164 8.00
101 154 7.63
128 166 8.00
155 164 7.81
182 169 8.00
211 159 7.81
238 154 7.63
264 157 7.63
291 155 7.53
320 163 8.00
346 157 7.81
373 161 8.00
402 156 7.81
427 155 7.81
455 154 7.81
484 154 7.63
510 155 7.63
535 162 7.81

Subsection 1 Overall Mean: 160 7.
Standard Deviation: 6 0.15
Coeff Of Variation: 3.60% 1.



Summary of Results

Section uniformity:
NO Subsections were identified within the section.

itliers - Test pits: 21 combinations at each test pit
NO Test pit data was present.

Outliers - Section data: 462 total combinations within the section
21 height/sensor/station combinations are data outliers in subsection 1.

Structural capacity - Test pits: 3 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: 66 total combinations within the section
All results are within the range of expected values.
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Data for Section: 274040B
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: 274040B

Deflection Data for Section
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Section: 274040B

Data for

Deviation

Deflection
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Deflection Deviation Data for Section
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Appendix B-1: Pre}lnstallation 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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Braun Intertec Pavement, inc. ( / ?")

BRA“ N"‘ 1983 Sloan Place

St. Paul, Minnesole 55117-2004

l N T E RT E C 612-776-7522 Fox: 776-7201

Engineers and Scientists Serving
the Built and Natural Environments

Memorandum
Date: July 15, 1993
To: Fred Maurer
From: Robert J. Van Sambeek ?\\' A
L6
Re: Discussion Topics for July 15, 1993 Meeting n¥

The specific sites in Minnesota for the Seasonal Monitoring Program sponsorad’éHWA-
LTPP Division are listed below along with tentative dates for the installatio

8/24 3nd 8/25=ker-sOwme— 0L =

3 ,m, 4 '/7 4 > GPS 271018 on US-10 two miles northwest of Little Falls, oy
we. + %4> GPS 271028 on US-10 ten miles east of Detroit L.akes, AC,_9/8 and- 9!9—-°B~=\ ‘b\lbom

3«,(, yrAe B GPS 276251 on US-2 bypass in Bemidji, A 9/ ‘and 9/15 ~e= 2-1%:_8\9‘7.

L e e v't= > GPS 274040 on US-2 five miles west of Grand Rapids, PC 9/21 2 d 9/22 ~ \ s

sl L

The dates listed above are dependant on FHWA-LTPP Division office having someone k‘\t =T

available for each installation, and Mn D.O.T. having personnel and equipment available. "3’%7

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.

Plo. ¢ sl Dk fudd TSN Pest 9

f-———f”gs‘.m"’““" ‘77? -53eY R 4 ConTACT

| e~k ELVIn yorttTos - TR ~ Qe - e (~bsl37 Sores Eae )

D :
— ey g G e—
ﬁ((""\q_s\ & = T Ty
(R = TS $77 . —= S ,a':‘-:.ca.--..;,,-,,\-P,t:_,<~;~_/‘§:{é:r~
3ty O .
< Af’m,a;v i:_-" fffr:.—!
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ITEMS TO ADDRESS PRIOR TO SITE INSTALLATIONS

1
H

e e

> Set date for meeting cent:all;Llo or _all people involved in the four mstallatxons,

- Brainard area® ~ 4t e~ Admnz

- Kelvuﬁewwson—(Sm ngineer with District 3) help organize? ‘ ‘Lc /
T o Ba ke [ B o
2 /2 - Augus / [t
e .= Maybe visit four sites after meeting? 2z Lo’ <
T - C
- Include following personnel? /’/ Pra
- LTPP contact? = TUCD
- Maintenance supervisor? _/

- Drill rig operator?
- FHWA Division personnel?
- Other?
&me
=== BLALS LS —- AnD  TYRET DaamPsI'? . .
> Option for highway agency to establish permanent bench mark at each site.— \,’g \_N\'L 5 "T‘

> Equipment requirements. _ .
- Drill rig gee i s, AL w e
- 12 inch core? =~ S
- 10 inch minimum diameter hole required (solid stem auger?).
- 6 inch diameter hole located about 30 feet off roadway. —

- Pavement saw. .
- 10 inch cut depth maximum required for all four sites.

> Supplies
- See listings from installation guide.
> SHET  STEs AT MG DAY 4 _ /?Qr' A i
s °~D'§L'~\ )
-4
-4
>
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sTYT
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3 S WARREN O. PLADSEN, P.E.

" o 1Rk Aggregate Engineer

Geotechnical Engineering Sect.

Materials & Research Laboratory

1400 Gervais Avenue 612-779-5612

Maplewood, MN 55109 FAX 612-779-5616
‘}\‘ANESO,'4

% § JERRY L. DEMPSEY -
R or ms““‘q Field Operations Superv’ isor

Foundauon Unit

a,lg& Nzkea -

Materials & Research Laboratory
1400 Gervais Avenue
Maplewood, MN 55109

612-779-5600
FAX 612-779-5616

Quality Service T hrough Indivi xdual Commumem

‘}\“NESOT . S T - - -
é N KELVIN D. HOWIESON, P.E.
‘@ S District Soils Engineer
7 or mh"

For District Three
1991 Industrial Pk. Rd.
Baxter, MN 56401

(218) 828-2240
Fax (218) 828-2210
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a @ A u N ™ ]B;;;gl ‘:::e;::c: Pavement, Inc.

St. Paul, Minnesota 55117-2004

I N T E RT E C 612-776-7522 Fox: 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.

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,

/Zr[/

Robert Van Sambeek

Project Engineer
s:\wp\bob_vimnmitgl.sm



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

When: August 12, 1993 from 9:30 AM to 12:00 Noon
Where: Mn/DOT Library Conference Room

1991 Industrial Park Road

Baxter, MN

(0.25 miles south of Paul Bunyan in Brainerd)

Who: 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

Agenda: See next page
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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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B RA u N sm Braun intertec Pavement, Inc.
1983 Sloan Place

St. Poul, Minnesota 55117-2004

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

Engineers and Scientists Serving
the Built and Netural Environments

July 29, 1993

Mr. Rod Garver

Minnesota Department of Transportation
1123 Mesaba Avenue’

Duluth, MN 55811

Dear Mr. Garver:

Re: Group Meeting Announcement for Activities in FHWA’s 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
274040 on US TH-2 west of Grand Rapids in District 1 was approved for use in the program.
In addition, sections by Bemidji, Detroit Lakes, and Little Falls 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,

Robert Van Sambeek
Project Engineer

s:\wp\bob_vimnmtgl.sm
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FHWA-
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ACTES

P SB'X)SONAL MONITORING PROGRAM IN MINNESOTA

MEETING AGENDA

e

[‘e’” p}‘
ﬂeét Sections
J,[ Section Location
,UL Allowable Maintenance
Sensors, Sensor Layout, and Installation

TDR Probes

Thermistor Probe

Resistivity Instrumentation

Air Temperature

Rain Gauge

Equipment Cabinet and Instrument Pole
- Interface/Communications Equipment
} Observation Piezometer

Schedule

Instrumentation Installation and Initial Monitoring

Long Term Monitoring

Responsibilities
Mn/DOT State Level

Mn/DOT District Level
Traffic control
Equipment
Materials
Pavement repairs

Drill rig and operator
Materials

NCRCO and(FHWA Suaft ?

Instrumentation
Monitoring activities

Closing Comments
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5 f l ibrary Conference Room

1991 Industrial Park Road, Baxter, MN
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(z fge:;w of LTPP Program and Activities

Objectives of the Seasonal Monitoring Program
?vervxew of Sensor Installation and Monitoring Activities
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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 instrumentation installation and monitoring
- About $10,000 of equipment installed at each site
- Monitor sections every other year (70 days over a 10 year period)

- Relate environmental variations to changes in

- pavement, 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 primary 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 =3to 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

g

o

Thermistor Probe

- Measurement Research Corporation (MRC)
- $1000.00 each

- thermistors change resistance with change in temperature

- built in multiplexer for automated readings

- two part ,
- 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



meit

Resistivity Instrumentation

- CRREL design ,
- PVC probe with 36 electrodes at two inch intervals

- $800.00 each

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

- _reqﬁire 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

- telephone pedestal
- 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

Observation 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 schedulg\t
- Aug. 23 & 34 - 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
' Mn/DOT District Level

i - traffic control for full lane closure
i - two days for initial installation and monitoring
"- - lane closure for 500 foot section
- signs, cones, and arrow board
Wbl (Lomes . ——
‘ - equipment 7
- 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 4.5inch AC
: - 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 \‘ e i
4’" i §,,< é 5&&9
Nt - coordinate with[ Materials and Research Laboratory/ G\
'(‘\"b _,/"'/’ \ 1 2
o T - asphalt patch for conduit trench ( '
NI - estimate 500 pounds

- water for mixing sackcrete and equipment clean-up
- estimate 30 gallons

Xﬂ / )(Y - pavement repairs
4 Y ‘ } .

) - patch conduit treach on AC shoulders with asphalt patch

- assist with core or block replacement on AC sections

- 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-inch hex drive

- bore one 12 inch diameter hole for equipment cabinet
- two feet deep _
- located about 26 feet outside the driving lane in the ditch i
- bore one six-inch diameter 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 J
- sackerete for piezometer cover and instrumentation pole /. f\j/
- - estimate four bags required =

: N
'*' / ) . ’

Dt |
/ - [ = quick set concrete to repair PCC sections Q« '
- only for 274040 by Grand Rapids -~ 2 v

P - stitae tires to four cIbiT e 9 R -

Cfeet
\\“__/,/ - '~
- bentonite pellets for sealing piezometer
- five gallon bucket \ -

- filter sand for piezometer
- 400 pounds (four bags) y
- particle size not critical
' - pea gravel for equipment cabinet
T i - 500 pounds
19 , - 3/8 inch size preferred



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

1T [% — ke CrRack. LsrA R 7 /‘O/{c’(fa*}(t— 4

*

‘—(w‘l— cipx/\

T S S e

e

mT- Uy 'grv‘\&? L&L <

@’W/ e de)"%'— CL\WYL :"L'“"JU(‘.U’ ~— Coy 310 y ("

(L = —— ¥fr gt

__ e e e | Ar It
.:?L-K/' O C_m(( —_— u-l-(l\l.\/ ([—L‘,—M\(s\ \ ”//

~.
S ——

— P‘/L ~ FHe? oo seTL

{A(& 1

. v
\/\L‘\\ly o I,L_k’:\ '~ e r“h._,_s ;/ L( 7%



¥ Primaes Gomers 1w DisTo  Foe— MR jg 32145
LTP#® SEASoNAL  MoNITERING MEETING \
Aus 12, 1993 RBrainend
N ame RF? l/o—FF\uz. Dist Pheqs No
%Q( [4:«1 lé?é)MD GWM [ 5 [zi€)327-4995
g”( Herlond Vidahi  Maple wond 4ok (D) 729-56/0
_ ZAU')QN‘}_/ oMoy o Y ” /7 //
Tohn S53Valo]s PMaterisls 34 2/2 /829 =227/
Bob  Mathwws Matirials 34 /R RrR-TT 3|
¥ f@ Pt A 2/P- Z53-3795
VAZY /Z rd. 0/»7\ _/47/////77 e TIE-ES v T2
Y 1 Don Mards Wornz.  2s 01928 -39 77
g,«b“’\ veay C;.\_EJ:!L-_J Mot eveule 2 21£-1S3-3%4d7]
__|7Rr tosmus Sarcs [ 2/8. 723-9583
Ke/v»'n %w:‘esoﬁ ._SOL.S 3 U8 - 828 - 2240

/pa’ém} ALerl NarcripLs 34

2/8-F28-276F%

-
%«d ‘ KK‘ ol Mgrz/

S M. o /E/g’a (. &2) 777-ss28

| Ko URBACH FRpuN TNTERTES 812774 7522
A | Toseph  KorallwS  ginem Pt &l2 - 75 - STer

WirLi1amM _colP

FUWA (o Tepess) 612 776 2525

VWK WA NI Mupo __zA 2.5 525225/
ol d / -5&/
\ela| e S MREE  Gl2-7795C/2
X (B.d /MA,,M y M 27 44 2/8 -397~ 1562
TeSTme M POT o ;(9 ~8q( — O1YZ

ZO B M@;u §/Pm5c5&

JRAwA) [ TERTE . —

/- —;77 7777
- 776-752%

¥ fe ‘)

Cene Dlksic '

'A ASPHALT INSTITUTE



4N

ebll~- vhL1 15

\ YD B

-2 ..W.MM

91978 -l ,,,

\o2l -9LL

SvEseLLL,,,

A0Q ([ wy 09

9 ¥uj
"ydag]
~ovagy

23ng awg

vwo WS, WA aQM.oL .

] «vebedjo g |20/ OWOW EYIISURI] XE) PURIQ L 1|-ISOd

HLUTNG SQidvy ONVHD VINIDHIA
sesy-e22 (812 seev-c22 (912) csr-Lze @812 esLLsvL (812)
NO1SNH 1vd HIAAHVD goY @Oz%_m_ AGNY |~ ©1vHO 31000M a gote Zel gmz sn ovorLz
iroiwae " wraw3g g " TUN38, romag
ceessL(@tad | soecsss 812) { e6.£-55L 812 ) ereesaL (912
MIASYNOA GOOL | NOSIMIBUD DIVHD éﬁw@\ SNNVHIS ABYV v 90%0 00'Es) amz sn 15292
SV LoH130 SDIVI LIOHI3A | S2piv) LowlD0 Hod13a
eri0-9ve (012 2951-2v8 (812) 0051-2v8 (812) SL61-268 (912)
NOSNams oL ANHOOAM ONg ¥IVWOLS 3o DIT3Y SINNIQ vr 2095 8zes a3 0t SN 820LL2
GYINIVHE ....vwsw CUENIVYE STIV4 N OU3NIVHE
orez-e2e (@32 tev2-828 (912) 9119-2¢9 {Z19) elyee2e (912
NOSIIMOH NIADI JINSYM N NVONOT AUVO WVYHGUNd 3T ve 206y SIovL 8301 Sn 810142
HIAINIONT " ¥33NIONT HOSWH3JNS | INVONAINGSGNS T
sos STVIELLVN Vvauv ans JONVNRINIVIN NOLLOTS - a
1onisKa lonisg SONVNRINIVW 1odtsia LOMISIO | OUINOO | iNniod3un Eﬁ NOILO3S
= N e — e

<131

I0°}d SIOD°ON Q7Z:¢7 ChR Q7 IN(



B R Au N SM ]B;:;gl ::e’m Pavement, inc.

INTERTEC PR

Engineers and Scientists Serving
the Built and Natural Environments

Memorandum
Date: August 31, 1993 .
u7e”
To: Andy Istvanovich - Maintenance Sub Area Supervisor (Cw; A\ ey 32
From: Robert J. Van Sambeek p,\/
Re: Instrument Installation and Monitoring Activities for GPS Section 274040 on

US-2 Westbound MP 173.

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 1.D. 00 310 ####, where #### represents the four digit work item.

*  Utility Clearance
- MP 173.23 to MP 173.09 of westbound US-2.
- 700 feet total from 100 feet east of Sta.0+00 to 100 feet west of Sta.5+00.
- Stations marked on right edge of driving lane with white paint.
- Clear driving lane and 40 feet north of section into the ditch.

* If possible, mow grass in area identified for utility clearance, or bring weed whip to site
on September 21st.

*  Traffic Control September 21st and 22nd (Schedule September 23rd as contingency day
for weather delays or equipment break down).
- Full lane closure MP 173.23 to MP 173.09 in the westbound driving lane.
- Traffic control in-place by 7:30 AM both days.

*  Pavement Saw and Operator on September 21st.
- Able to saw about 9.0 inch depth.
- Cut 16 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.
- Six bags sackcrete.
- 500 pounds 3/8 inch pea gravel or trap rock.
- Three cubic feet quick set PCC.
- 500 pounds asphalt patch.
- Water for sackcrete, quick set PCC, and equipment clean-up (Approx. 30 gallons).

*  Patch four inch wide trench and assist with block replacement in the outer wheel path.
¢:\smp\wp\mn1pre.sm



BRAUN"
INTERTEC

- I:em.,_ L OTPT—  CaBe_Ss (,’Twucﬂ_)mw_‘ﬁéveﬁ oA D

L ?vv_T— BM . Brsps 7 Qen (P CTRAB InmsE L
— _fhes T PlocESS serL 0 N

)




BRAUN" - Ak
INTERTEC

] O v @




Appendix B-2: Pre%lnstallation Equipment Checks/Calibration Information

|

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

vyvvyvyydevw

Data Sheet SMP-CO1:
Data Sheet SMP-C02:
Data Sheet SMP-CO03:
Data Sheet SMP-C04:
Data Sheet SMP-C0S:

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 273
Data Sheet SMP-C02
Thermistor Probe Check LTPP Section ID [ 4o 4o

Thermistor Probe Assigned Serial Number :

(27D T]

Air Temperature Probe Assigned Serial Number: [ 27 D A T]

Thermistor | Distance from —— S
Number .2~ Top (m) | ¢, _5 T L
1 S.000| 2.3 _372.5 [DNiwss
2 2.1.% __ 2.0 _3272 .2 { Prer oF
3 |oi206 1.3 _32.L ]) Peere
4« | 023 __ 2.6 _3¢.9
s | 101l 0.7 _37.9
6 _.17s| __J.6 _3%.3
7 2471 6.7 _32.2
8 _. 32461 0.7 _37.2
o | 427 _ _ 1.9 _33.0
o |_.630| __ 1.9 _328.0
u | .28s5| 1.9 _37.7
2 | .925 ) 1.7 _34.0
3 |[J.0%72] 1.7 _3%.2
v [ [.24o0] 2.0 _322
s [ (392 /.7 _3%.7
6 | [.S4s| 1.7 _33.6
7 | 1672721 AP _32.90
8 [ 1.24s] 1.9 _37.2
End ___._(_1)__ n/a n/a
Air Probe n/a Q) )
Comments:. (‘) MNST lilatDr™ Yo \A4a3
Prepared by: (tw/:w& Employer: Braun Intertec Corporation

Date (dd/mmm/yy): 21/ _"_‘L/if {;,kw, /543 fvfmnﬁﬂv'v)

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



LTPP Seasonal Monitoring Program Agency Code =77
Data Sheet SMP-C03
Resistivity Probe Check LTPP Section ID [ Yo 4 0]
Electrical Resistivity Serial Number: 27 D R
CoII:}:}gc"tor' : .Eleclmde‘ - Distauce from Top () - Couu- Spacmg {w)
Pin Nomber | Number.| .. Linel Line 2 c=dyee o muity s | G .
36 | IR R o_ﬂ_z_}_ 1 _— R ) CiarfsS O P2eBT
35 2 R R — 0——8;2-7 4.047 o lea3 oo 'SPaa~e”
34 3 L S np—— QI&L — é.i[_ VERsuS ST Fown
33 4 P S — _O..Lig. — Q.{_L ~te? .
32 s o _|_.___10.434 _.052 ]
31 6 _ _.,/_/‘ o — _Q_Q._Zi _Q.i_l_ ¥ bGsssimo “'T\u,,ucﬂﬁ
30 7 o NZIZ {.337 _ﬁ_& QA 1nGS ans VLo
29 8 _._JL__ O — Q}’.%IZ __o_f_l__ T ARGL  Eronm
28 9 RSP _ 2925 _.021 CATHEIDL Yo OLTHDL
27 L P .,Lt_i;___ ¢ .92 _03( PCA R e WA AT
2 11 _-QJE_‘"_.___- 05490 _.051
25 12 = R A2 . Js0
24 13| _ . _ b —— Q-_é._q_/. _. 032 ¥ pys~sTER Date T
2 4 | _._ OWil __(/.692 _.05) GaT B @
2 15 RS 0. 7%3 _.0251 ABoct L5 e
21 6 | _.___|_.___10.22% _.050
20 7 || _d&__|0.34¥% \ /51
19 T, A1 Q%Q_L_( | |_.050
18 w | S0 _.___10.793 Y50
17 0 |_._ 7| _.___10.276 _.033
16 a | _.__ Vg __|L.042 _.451 .
15 2 |_._ L. ___|1.07% _0s2 [\
14 » |_._ Fl_.___1..049 ER [ —5
13 24 | _._ Yl _.___ _[_&Q_Q _.05] - 'T
12 s | dar | L.AY7 _.0s0 NN
1 2% | _._ . _ 14301 _.05 1], \ N
10 7 | L _.___|1.352 [ 105 L] dqazer | |
4 w | l.n_ 11902 | |_.2%2| | ~
8 2w | . agAn 119452 | ] _.050
7 0 |_._\h_.___l1L.50Y _.As] j:S
6 an |_._ V] _.___|1ls5S7 _.033 | 1\
s 2 | .| _.___|1.£03 _ 051 L\ ||
4 33 e L. 652 _.05/ Y %
3 | |_.___|1.210 | |_.#2A 4
2 s | |_.___|1.257] T 1 050
1 w | . _|_.___|[.472 1 1_.ds]
Botom | _ .___ | e _Lﬁ_B_Q n/a\‘j n/a

Comments: _Dete —C.w sy

Prepared by: gsv/Sau
Date (dd/mmm/yy): Tt /| _aeo VI __7_ __;_- ( Forre 1963

) ccl'l*f-‘-c«’ x'c arezl" Acsteca_ S:,w~ Bru?.

Employer: Braun Intertec Corporation

] (7:..;\‘4\3 <

lfvs'?/iaa/

Data Sheet SMP-C03: Electrical Resistivity Probe Check
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Seasonal Monitoring Program Guidelines: Version 2.1a/March 1995

LTPP Seasonal Monitoring Program Agency Code LZZJ
Data Sheet SMP-CO05 S :
Rain Gauge Calibration LTPP Section ID < ¢ <]

General Information:'

—
Manufacturer: T Exns FLi Titome's , <

TRP— 525 M

Model Number:

Serial Number: | 2 o770

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

Rain Gauge CalibratiM

Trial Start Time End Time /Vol/ume Number of | Adjustment’
- (Military) (Military) 1 (ml) Tips No. of Turns
1 - /4__ . . e
2 I AU I I .
3 = I R e e

%A@‘ gauge to obtain 100 tips + 3 for 473 ml of water.

— , .
Comments: Form AT wsEP e /993 e Csburs,
(4 AUGE IS CAet el , FoT— porm oy ne 7
Llecopds D>

-,

Prepared by: /?:6&2/_ (o g;»fl(&‘\ Employer: Braun Intertec Corporation

Date (dd/mmm/yy): 27 [/ p£< 19 %5 (ﬁ& /953 /A/)’W—(/

Data Sheet SMP-C05: Tipping-Bucket Rain Gauge Calibration



i
¢

Appendix C-1: Insirumentation Installation Information

Appendix C-1 contains the following installation data sheets and associated field notes:

Data Sheet SMP-I01: List of Installed Instrumentation;

Data Sheet SMP-102: Instrumentation Locations;

Data Sheet SMP-103: Log of Piezometer Hole;

Data Sheet SMP-104: Log of Instrumentation Hole;

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

Data Sheet SMP-107: Representative Dry Density.

vV Vvy vy VvYVYVYVvYVvYy

Note: Photographs and video footage of the installation are available from the Southern
RCO.
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Seasonal Monitoring Program Guidelines: Version 2.1a/March 1995

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

Agency Code
LTPP Section ID

2273
(104 0]

List of Equipmeni::

Instrument Hole:
Thermistor Probe ol 27pDT
Resistivity Probe ol 27 D0R
TDR Sensors -3 27001 to
- 27D10
Equipment Cabinet:
Campbell Scientific CR10 Datalogger O [ | 652 &
Battery Package © | 5650
Weather Station: :
Rain Gauge o1 120 72
Air Temperature Probe o [ 27 DAT
. Radiation Shield e |l | Y
Observation Piezometer/Bench Mark: R n/a

List of Participants:

ar ic /Employ:

Reback Vo bk B lalelee Corpetben
Rereld Ukl u h N
Do M MNer— \y “ W
Brvce Polkeyy o L o
Andy  Tebemmotiely P DT —Dist. 1B

Holend Vidalls e DT — R
E\Aﬁewe ’I:rmor\v.v\ L b

La Ray '.P~Q‘\ G2,

SRe.c o LTe?

Prepared by: ./’7@/1,5%{1 ﬂ "Oé 5

Employer: Braun Intertec Corporation

Date (aarmmmiyy: 1.0 /()€ (125 (for 20%p9% Tn Sull)

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 | [R 7]

Data Sheet SMP-102
Installed Instrument Location LTPP Section ID (Y0 ¢ o3
Longitudinal and Transverse Location of Instrumentation _ -
Instrumentation Hole S+i1e | s+ (ol _o.16e| 0.76
Observation Piezometer 4+ 52 |YtSTO0 |—3.6|—-3.066
Equipment Cabinet Stio | St 10 |—-7.62|-7.63
Weather Station 1o | St 1 |=m72.932|=3.-95
E:L'Q.—\— B~ S 1b —_ 7. 9 3 )
Transverse distance in meters from pavement edge (see L1 1P Manual for FWD

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

Depth Location of Instrumentation:

Thermistor | Metal Top c.02510.0 X5 | Mot prewsued.
Probe Metal Bottom | <. [ 8o | 0. | g0 Py measused.
PVCTop | ©.25% |0 . 254 :
Resistivity Probe . 25¢0 . 259 .
“P\ER. DevTd Bl w PAvEmerT O (13 meks onu  2—<ep — 1993
1 0.274 0.2728 Al depts + s005m] ¢
2 L. .432 0.4%2 Lo, 1993ty
3 O__ : Zii Q_ . 215; ' /éco”czﬂ'/ ra 1‘nc£¢$ . ¢
4 0o.737 0.735 7"
5 0.8879 0.870 | Audbgl mshes
6 1.04( L.050 | £ per foom
7 l.194 1.200 e pese. foom beso
8 L. 346 L.360 o] reder bole
9 L. 651 i .6 45 - -
10 L.955 1.935

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

Prepared by: _L/C7g1me 4/)7‘( S Employer: Braun Intertec Corporation

Date (dd/mmm/y/y): _/_(L/QQL/_?_{ (Fo/ 2/ ;C/QB ,rp\?é{//)

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 (271
Data Sheet SMP-103
Log of Piezometer Hole LTPP Section ID (4.2 Y O
Operator: _H, VITALTS Equipment Used: MobiLE CDK E/pRIcL
Location: Statlon “I t ; [ Offset: —_ é_ . b _é_ m (from lane edge) .
Bore Hole Dxameter o? 0 3_ mm Auger Type: So/ 1'0( S VLéw"\
) Scale Depth from Material Material
(m) Surface' (m) Description Code?®
0.457 GRAVEL BASE | 3O2
05 __
—10__
_15__
T 20 CILTY CLAY |
GRAY AN 1>
25 __ Iz ﬂ o, A/ -
_30__
_35__
__4.0__
4,470
45 __
5.0
'Format: __ . __ _  m; 2 Format: __ __ " -
Prepared by: ﬁ‘%ﬂ“{ /y VA Employer: Rraun Intertec Corporation

Date(dd/rnmm/yy) { )» /QEC/_‘Z 5 (/:Of 2/ Se/,a 9} TV\; 1L // %54)

Data Sheet SMP-103: Log of Piezometer Hole



"BRAUN"

,INTERTEC 274040 - —
- 9-£2/-95
 PIEZomeTER )/ BENCHMARA.

THE HolE WHS DRILLED WwiTH A & I/NCH
Soll  STE? AUCETR.

- THE HolE wHAS DRILLE To KA DEFPTH (45 FEET
_ Below THE SURFICE. -

- THE. P/£Zam57272—w/4 5 /%aww'ﬂfﬁ
T0 777 -

K G GALLN PAll OF soll LWHS TAUEN
Rom_THE 270 5 DEPIH. TFIS SHmPLE

Wi /9/ PE USEY FOR LABORKTIRy TESTIN ¢ T
A UATER DATE. )

F/L’ZT& SHANY wWhHS PLACED FARIM 77@ o
/&0772/4 Y DEPTH aP ‘7/’537” 7 /NcHes.,

 BENDONTE FELLET S W/;’/Zé PLACEL ABVE THE
 FILTER SANY To A DEFPTH 0F B FEET.

 Soll BEMVED DURING PRILLING LwAS U5EY)
AS Pac FiLL /Bove THE BEN]ON/TE SEML.
TS FILL Sorl WHS PLACEs To /TP 7
C FEET PELod GCRoIuNS SuUPFACE .

3 S/&ZA SLELVE WAS PLic £y AAouns T77E T8
O F THE PIEZOMETER, THE SLEEVE wtS T FEET
CLONG. SAURETE L) WHS YSEV AS PAcA Fred

AR ML THE SLEEVE .

CTHE 72/ oF THNE SLEEVE wAS AT
EINCHES 1PELoW GRouty) SURFACEL
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Seasonal Monitoring Program Guidelines: Version 2.1a/March 1995

LTPP Seasonal Monitoring Program Agency Code ' [g 7
‘Data Sheet SMP-104 =
Log of Instrumentation Hole - | LTPP Section ID | [j_ 2_ _in _0__1

Operator: _ H. V. ITALIS Equipment Used: /708IL E JCORE /DR
Locationf Station: ‘_5_ i 10 - Offset: O . _7_ é_ m (from lane edge)

| Bore Hole Diaméter: Q_i_ ' _& . mm

Scale Strata Material Material
(m) Change! (m) Description Code?

MW— 1 5, al0 PCC 730

0.20
0.30 _
0.40 0.4[0 GRAUQL gA S€ 30}
“oso_ V- 7 L. SILTY CLAY _RepIsH BRowpy 131
0.60 __ ] Ce el
070 __ |
080 __ 0.8 40 i
— =1 | SILTY (LAY BROwWA 13
110 ___ ' i
120 __
130 __
140 __
150 __
160
170 __
1.80 __
190 __

__ 200 __ 2.060 \J/ ,

2.10 ___

2.20

230 __

2.40 __
2.50

? Format: __ __ -

! Format: o m _
Prepared by: /@667/"\&- /r///} Employer: Braun Intertec Corporation
ate carmmmiyyy: | 21 0E C195 (for 20-5¢p97 Tas ballaton

Data Sheet SMP-104: Log of Instrumentation Hole



BRAUN"

INTERTEC z74040 .
9/3//7’5‘_” |

THE 60”72/% SECTION wHA> “7%?2_‘ 10 INCHES

T OTHE HotE WAS DRILEM WITH A 8IHC/ AdFER
THE Boirvim WwAS G FEET DEEF -

TUHE T 107 SECTION WHS PBHATILLEDG wiTH
DRI / PAciU SANRETE . JI1S5S WHS CorficTésy
CAS THE PACKFILLING WHS DINE. THE DRy
PAcl WHS PLAcEy UL To 41 FEET BLzow

- TIE SuBFICE. e

 SorlL RENGEDR DURING. DRICLING LWA-S Ustrr
 AS pBHeU AL /ﬁoz/c HoVE THE FIAFRETE
TJO THE SuRFACE., THS WHS ALSO
CoinpPRCTEY) BS 1T WHS PLpctro.,

771/5 PILE WAS PLACED WITHTIN b' <
TIHE. Ememmr CABINET-
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Seasonal Monitoring Program Guidelines: Version 2.1a/March 1995

LTPP Seasonal Monitoring Program Agency Code [£7]
Data Sheet SMP-106 '
TDR Moisture Content LTPP Section ID [ Yo 4 C)

Required Settings:

Dist./Division: 0.25m
Phase Velocity: 0.99
Noise Filter: - 1 average

B
L Jo.azo| (I _ | 07211233
2 |o.Yy3ol N\ | [.03 |26.2¢
s logsol|l N |1 0012% 25| Tope Sum
+ 0740 | | 03120 2L || wneioper
s lo.890 [ | [ IS127 27|11 sery
s | 1.osol 1 | [.D7]27 9] \ohik
7 |4 Ao |1 o.77 124 2Z]]|
s |L.s60| 1| [12[3/.05]]
o | L édo] | _ | 1.22136.9%] |
o (.99 YV _[1.1s[3273]/

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

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

ATTACH TDR TRACES TO THIS DATA SHEET.
Comments: Q) N Rscor DD A~ 1993,

Prepared by: _AIV [Ff‘vw\ (993 De7s) Employer: Braun Intertec Corporation

Data Sheet SMP-106: TDR Moisture Contents



2\-5<? — 1943

I DENYX AT Ton BG | THR TRAcES -

e | ),
2T oY

-~

30 SHEETS

22-142 100 SHEETS
22-144 200 SHEETS

22-14)

)

it

......... 18.130 m
DT naena «23 m/div
Grale.... 77.0 mesdiv
..... cense 0.99
el ceeans 8 a\"S\

Tektronix 1502F TDR
Date 2-21~-23
Cable £2492v0 X/

Notes (R70vl)

< {
Gita £l Bess

Input Trace ¢ ckplt.
Stored Trace o....._..._._.
Difference Trace _._.......

ceeensses 17390 m
MDiveeeee 29 midiv
Scaleeess 77.0 me/div
ernnssaee 0.99
Her..eees 8 avs

asssenana AC

\ 1
vér‘"

Tektronix 15028 TDR
Date 2-21-%3

Cable 22 Yo¥o *:¢
Notes (21D )
- C LAY

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

reveveaes 17.680 m

DIV .eceaa 29 midiv
Scaleweee 77.0 meidiv
-.-------0-99

A€ aausne S aAV3 1
.-.-...--BC %ﬂ/"

L

'II'IIII-I 1?-210'“
E’Dh‘.---- 125 ml“div
S5caleeenn 77.0 mesdiv

erneeeeaai0.99

terceuene 8 ay

cenmnnnnn AC

R .
P

Tektronix 15028 TDR
Date -8y~ 3

CLnay
Input Trace

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

..... eeee 17.250 m

THY cenee  25-midiv

ACalPecee 77.0 mprdiv

tunsswnns J.99

B vusoa .8 avs

iesennnca AC 1
>~

Tekbtronix 15028 TDR

Date -8/~ 92

Cable 22 YO _*#

Notes ('2—7 boy )
LAY

: Input Trace

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

Tekbronix 1502 TOF
Date Y-21( 77
Cable 2729040 25
Notes __(21Do57)

C LAY

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



J 2tl—Ss? - |as3 l DBpxazioo BG

TDR- TR AcES —

I~sTac | 2
2740y, -

vescesasn 17.360 m
Ti¥eraea 25 mfdiv
T Bcale.... 77.0 me/div

R

H rewens 3 AV

........ . aC q
P

EEE L....)... 17.260 m

EEE DiVernee 25 mfdiv

88§ Scalenens 77.0 mPfdiv
racasnans 0.99

- .

ITT e eaunes 8 AV

NS innneee. ac 1

>

)

Tekbtronix 15025 TLR

Date Z~2/-~93

Cable 22 12Ye *¢

Notes __ (21D<G)
ClAY

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

Tektronix 1502B TOR
Date 2-21~ 2D
Cable _272 Y90 *
Notes (31097

< LAY

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

vevsenuas 17440 m
DiVuoens «295 mifdiv
Scalteaua 77.0 mpfdiv
rvennenen 0.99

A B .aesse 8 av

vavxesss 17.490 m
Mv.eeeas 20 midiv
3cale..aa 77.0 mpesdiv
eensunan 0.99 ’
B suuvae 8 avs

treesenn 3C 1,
N\

Tektronix 1502B TDR

Date __2~2/-9

Notes __27D<38
CLapY

Input Trace
Stored Trace __._.__._._._
Difference Trace ...

Tekbronix 1S02B TOR
Date q- 2/~ %3
Cable _E7 70v0 #
Notes 21009

< (A7

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

verrsans 17.470 m
¥ eanee 23 midiv
calensu. 77.0 mesdiv
verrenes 0.99

Tektronix 1502B TDR

Date -2/ SEZ73
CabieIWYW * 4o

Notes = Do
[OA. &4

input Trace
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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:

vvYyVvVVvVYyYYyVYyey

Data Sheet SMP-D03:
Data Sheet SMP-D04:
Data Sheet SMP-DO05:
Data Sheet SMP-DO06:
Data Sheet SMP-D07:
Data Sheet SMP-D09:

Contact Resistance Measurements;

Four-Point Resistivity Measurements;

Ground Water Table Measurements;

Joint Opening Measurement;

Joint Faulting Measurement; and

Surface Elevation Measurements - PCC Pavements.
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Seasonal Moanitoring Program Guidelines: Version 2.1a/March 1995

LTPP Seasonal Monitoring Program

Representative Dry Density

Agency Code
Data Sheet SMP-107

LTPP Section ID

[(Z7]
2]

Depth of Representative Sample (from pavement surface): _ . __

Dry Density Determination:

a.
b

c.

o

-* Moisture Content Determination:

m.

Comments:

Weight of Compacted Sample (b - a):

Tare Weight of Empty Mold:
Weight of Mold and Compacted Soil:

Tare 'Weight of Pan:

Weight of Pa/and Dry Sample:

Weight of Moisture (n - 0):

Weight of Dry Sample (o - m):

Mpisture Content by Weight = [(p/ (p + @ * 100]
Nt Vot \ =3

LA

[(¢=40

= ._%

>

Prepared by: /@J’L'gﬂﬂé_————ﬁmployer; Braun Intertec Corporation

Date (dd/mmm/yy): 22 /| P£<19 5 (én 2z i1-Sp =95 I ﬁé//J

Data Sheet SMP-107: Representative Dry Density
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Seasonal Monitoring Program Guidelines: Version 1.1/June 1993

Figure III-5 - Contact Resistant Measurements - Data Sheet R1

I11-9

LTPP Seasonal Monitoring Study * State Code (2]
Data Sheet 8¢ Po73
Contact Resistance Measurements * Test Section Number [ ¢ © Rl
1. Date (Month - Day - Year) Moy LF=-_16&- _92]
2. Time Measurements Began (Military) (/7:52) /M5
3. Comments USiné €7i6. &€~ . —/ Lk, BRTS VT MNICRD | Lyt Jowr
" Test Connections Voltage (ACV) Current (ACA) -
Position |7 I Ran Readi Rane Readi Notes L=
) 2 ge eading ange eading i =
Vi | V2 | Setting | Seuing —
1 1 2 \/ Q.68 | uF /393 o0 [ Tter
2 3 2 seo2 |’s Ry uvo ?;_L,'_.u.,s
3 3 4 S Q95 i &, 4 G
4 s 4 z2.93% sz 2%
5 s 6 . 800 529 £-9
5 71 6 Z. 625 Sus fvo
7 7 8 2. 59Y $.¥9 Soo
8 9 8 Z.390 5.53 oo
9 5 | 10 2.230 5 o0 koo
10 11 10 | 2,299 5,69 oo
1 1 12 2,12y &8 feo
12 13 12 1-9% 0 5.9z 300
13 13 ] 14 [ /780 &-07 300
14 15 | 14 ALY %.2 ! o0
15 15 16 /T2 é.20 joo
16 17 16 /.59 G- 31 LA
17 17 18 /. 8o & .09 bt
18 19 | 18 /. 90 5.97 3e0
19 19 | 20 /. %%0 5. 95 3o
20 21 | 20 Z,080 s. 82 %3
21 21 | 22 /. 860 G6.03 ol
22 23 | 22 /. 635 G.25 250
23 23 | 24 “~ o % o H2Y o ™| — !
24 25 24 /.47 &, 27 Zev
25 25 | 26 /.759 6.1 e :
26 27 | 26 /.61Y e.27 | .——= T e ;
2| 27 | 28 7176 .57 | J M___\-"_Ei‘ 1
28 29 | 28 /. 217 6.5%5 |il 200 i1 1
20 20 1 20 /. 287 G.52 e .
30| 31 | 30 /. 91% ¢. 3¢ _%Mo
31 31| 32 /. 510 “.2Y L2 i
32 33 | 32 /.32y 6. 42 |1 peaee
33 33 | 34 /.29 Z & Yo |2 R T
34 35 | 34 o 522 é.3z 25e
- % 7. 555 3 =
36 37 | 38
37 38 | 39 {
1% 39 | 40 )
Preparer RITY Employer repups leTERTEC
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Seasonal Monitoring Program Guidelines: Version 1.1/June 1993

LTPP Seasonal Monitoring Study * State Code =73
Data Sheet 2 DoYf
Four-Point Resistivity Measurements * Test Section Number [ ¥ © Yo

Moy UITE-L&e-73)

e et o

«=

1. Date (Month - Day - Year)
2. Time Measurements Began (Military) [/32:30]
3. Comments _5/€. GEN.  USIng  ALKAGIE VS, MNICID  BiTTres S, [ Gox
Test Connections Voltage (ACV) Current (ACA)
Position LTV, Vs | L | Racge Reading Range Reading Notes
Setting Setting
1 1] 2 3 T4 A7 [29. Y| R /365
2 2 3 4 |s ) 152.2 17 4 3697
3 3] 41 s |s ,i /87.Y | mA 03
4 HIERERE | /53.D . 5.35
5 5| 6 7 | 8 I /62,4 ! 5.3
6 6] 7|8 ]s] 1997 | 548
7 7] 8 9 |10 i " /Y6, S.y> B "S-yt
8 8] 9 | 10 |11 t e 555 4 Wl R E
9 s 10| 11 |12 i /43.0 73 »; L]
10 10| 1| 12|03 ! /28. & : 5.73 \r
11 |11 12| 13|14 i /25.3] £.39 Ld Bﬁg‘%
12 |12] 13| 14 [15 | e S99 | W
13 j13] 4] 15]16 /95, ¢, : G.07 : _ .
14 |14] 15| 16 |17 ; T ; 6.23 —
15 151 16 17 | 18 | 92.9 ‘ &b, 00
16 16] 17 ] 18|19 ] /00. 2 \ G. 1Y
17 17 18] 19 |20 i 104, 2 : lo.0%
18 18 19 ] 20 | 21 | 93. 6 i 5.78
19 19 20 | 21 |22 ] 103. 7 ‘ 6.09
20 2021 2] ; 93.3 é.oo
21 21| 22 | 23 | 24 ! ¥5.7 > o.o B2 ouT¥
22 2| 23| 24 |25 i $0. 0 &.273
23 23| 24 25 | 26 H 89 .6 Loy
24 24| 25 | 26 | 27 ! £29. 0 : 6.595
25 [25] 26 | 27 | 28 { 76. 3 ! &.98
26 261 27 28 | 20 H 82.2 ) $.17
27 27 28 | 29 | 30 | ai.e 6.52
28 28] 29 | 30 | 31 i 7%, 6 & .40
29 | 29| 30| 31 |32] 31 o &. v/
30 30 31| 32 |33 ! 90.3 %.5/
31 31 ] 32| 33 | 34 | 719.0 6. 28
32 32| 33 | 34 |35 ! YA ' 6,20
33 33] 34 ] 35 [36] N go. ¢ v G- 5
Preparer ATV Employer ARpuny oo TeTES

I1-10

Figure III-6 - Four-Point Resistivity Measurements - Data Sheet R2
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Seasonal Monitoring Program Guidelines: Version 1.1/June 1993

LTPP Seasonal Monitoring Study State Code ., ., . . =1]
Form WX 7] ‘7 . -

Ground Water Table Measurement Test Section Number HoHs ]

s X2 (o~
N2
ANt
. Number Time Well Dggth Water Depth Weather Comments

(ft) (ft) Conditions*

1 B2 | telad |1.06 | prizai:

2 ! .

3 ! '

4 Z } {\\//7 /\ ‘

5 > )

* Uscerffy these weather terms: Sunny, Partly Cloudy, Cloudy, Drizzle, Rain

\ . M
/iv-l‘n/ lw‘N ‘vL"L\vaZ- ? o330

P

' =297
Collected by: :{‘ ’R {'\\ Employer: EM"\N lU‘('up—C—Date: N2 75

Figure III-7 - Ground Water Table Measurements - Data Sheet W1

I11-12
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LTPP Segsona ché{o itoring grogram Agency Code
Joint (Spemng Measurernent LTPP Section ID

Joint Opening (mm) &

. - Time - X

| SFaFlon l (military) g’ﬁs%(QP_E)tﬁ , gf?segl\?i[,zﬁ .Offs
i (1 G. T JL6- YL
_3 _@é— -[ _‘): oo [ 1 _©

Comments:

Prepared by: Imﬁ,— «Q‘M l‘\fn T'ltd-Employer: Braun Intertec Corporation

Date (dd/mmmlyy): (B OcT- 113
( ZM\LA_.'-L A\ Sm S\w-?ti-u,;A 'Z)’-l/'be&‘— ?5;‘
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Seasonal Monitoring Program Guidelines: Version 1.1/June 1993

274 AL
LTPP Seasonal Monitoring Study State Code e T T LZ__.'_Y_]
Form 2§
Joint Faulting Measurement Test Section Number ko ]
Ouﬂ /\V Point ) \\)‘/V (\0 Point
Distance Faultmeter 1¢ Distance Faultmeter
Joint/Crack (Feet) Reading (mm) | Joint/Crack (Feet) Reading (mm)
_ W, 3 ~ y)’ L ..
0190 ~— 7 }(1{ 35 £ ”1162 I N BFAEL o0
0oq01 —T 2 ZTTT W Ho | T2 ZEZ4 0
oq0r —2  IWIEZZ. 0 T3 ZZo. ok
0903 — 2. 4 Zip W 0C 4 =2 o/
008 — 2 5 Ty _@E.- 7 5 ZZF &0
ot05—2 6 cZ L8 o FAR. 2. ©0
8 ___.  __ _ 8 ___ —
_ S L _ o N
_ 10 __ » _ 10 _ .

-

v 7 1 345, 01

™ 3 2 TTZ.s 08
T 3 *+90. Q:g/
J 4 50 k. 0
T s #3F BT
T 6 52l OC

7 .

- s __— - _C
R
10

COMMENTS: __A5%Ymén 300 A bov M lﬁ JaN7T
ond  Flwin For pach Jorr teereatbes

| ed -
Prepared by: [ Employer: _baaww lumeree Date: 3/ 22/%73

Figure ITI-9 - Joint Faulting Measurements - Data Sheet F1

II1-15
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LTPP Seasonal Monitoring Study State Code [27]
Form B2 1)oq GPS Section No.Z 7 ¢ 040
Surface Elev. Measurements PCC Test Section Number [4am0]
Sheet _[ _of %
STA. BS HI | IFS FS | EEEV-| REMARKS
mn Dot 8 | | 5963| 11,.5482% | 14009 2 DoT
4 /AN A
ya
Pitomvna |p.288% | - 6665 /9,661 75| 71220 £
K 1
\RJ i
— -
\- C-.\(. w\h \ ~ a s h
TYPE OF INSTRUMENT [ 2
NA 2ooo S & lr
ey W " W e core—
STA. Slab Edge Outer Mid Slab Slab Edge Inner REMARKS
2845 _ 3758 5707 __35/¢4 TOINT
ELEV | IFreer——grleos ——iress pown 108
3+347 7763 3718 3518 JoLNT
ELEV 111 Al 7hE 17158 = LpPsIre
ZrI7C] 0 | 4082 | __3825 |__36L0 #ID,
ELEV 91 | Jreoo—riery——aroes Rada
)2 _ 4234 2987 261 0 To/NT
ELEV i | 509
12 4246 3770 2822 TolNT
ELEV PR r R e
4&;{1 v |__435 413/ 778 /0
z 7~ I A N Ll YE Yol
ErEV W |Gaches—9rasse———saitan 5274
4 40 4545 43// 412 JoimT_
ELEV J10GE3 1717732 e Y- (SOt FAIE
Hedo Atz | #F7 | 4143 | 10 e
Sef
Prepared by: gow Employer;__8fawn _[~rerc Date: Az ’ )

Surface Elevation Measurements: PCC Pavements - Data Sheets E3
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7

ELEY . LoC,

i

6/

orc Jol/NT

\
.

¥ ERE |

v




(S

L4

LTPP Seasonal Monitoring Study State Code =]
Form £ e\ GPS Section No. 274049
Surface Elev. Meastirements PCC Test Sectjon Number [Mow=]
Sheet 1 of
STA. BS HI IFS FS ELEV | REMARKS
/(5953
TYPE OF INSTRUMENT[ g =woo ]
STA. Slab Edge Outer Mid Slab Slab Edge Inner REMARKS
giﬁv (38! .:LL‘Z;—:?Z’;’{\ i) L LA
————— = e Iﬁ -
17 e |__295¢ |__#b65 | __4476 JollsT
BV Wi |FE35EE—{I96Ere—gTizis - | DowM T
F3) e |-4980 4474 |_ 4487 | T
ELEV ol i70855  |G740s 1 oabes- | u/? S92
W77 5/2/ 443 )0
ELEV “;(‘?; 3 | 2o 2a2 sLAB
G 74 vl 5278 9962 47 47 Jor T
ey Ot apses —senesd— | 2o
277 o |52l | a1f | 478 | AT
ELEV TR —[T1.0337 135725 SIOE
20 §|__52# 5059 4355 7z
5l Fre e ST - o L o SR U
—+— -_— A ] e ewememerow 000 | eeeraec ememaam 0 000 | e e es mm e e
ELEV [ |C°-°°C |DCTToT o | SooToo
24
Prepared by:___ {ft4 Employer:_Braws ~Rawe Date: Al L"-‘/ i3
Surface Elevation Measurements: PCC Pavements - Data Sheets E3 _ _—
i |
o Y i DEC 291085 |LU:

e
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LTPP Seasonal Monitoring Study State Code [za]
Form GPS Section No. £7 4590
Surface Elev. Meastirements PCC Test Section Number [Louo]
Sheet _ 2 of _% _
STA. BS HI IFS FS ELEV | REMARKS
/15732
[
TYPE OF INSTRUMENT [ Ny X ]
T\ Ao ade 1l L e
7~
STA. | #GFEdge Outyt | MidSlab | Slab Edge Inner | REMARKS
' . FNST
- /\7{0 LE
AHNGT
rioL =
TJOINT
DowN S0
JO!MT
ur 5176
-—+—- - @ ] eesemeas s e 000000 ) e ememaecaaesae 00 | eees er e e -
ELEV | . .
—+— - ) eomeesen e wweeam 0090909000 | eoneses e eeas 00900000 0 | e e s s e oo
EIEV . .
-—+— - ) e ammen e o e ] emeemem e e ) e eases os e e
ELEV | . | _
—+— - ] e eses o eneam 000 [ eemeaseceaeaaeaea ] | eeeaeses o e e
ELEVv. _ . |\l
_ Sef
Prepared by: Raun Employer: B lruzg&f% Date: 7‘(/ Tz [ a3
Surface Elevation Measurements: PCC Pavements - Data Sheets E3
WTERE
DEC 2 9 1995

BRAUN L:4TCRTEC



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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274040 - 27SD Updated 31-Oct-95

LOCATION - US-2 WB Lanes, 9 Miles West of Grand Rapids, MN (MP 173.1)
CONTACTS - Andy Istvanovich (218) 327-4493, Receptionist (218) 749-7793
TEMP HOLES - Sta 5+03, Depths are about 1.0 ", 4.0", and 7.0" (PCC thickness=8.0")

TEST LOCATIONS: J1 12 i3 14 I3
399 38 399 385 386
426 413 426 412 413
453 441 454 440 441
480 467 481 466 467
507 495 BLK 494 495
-— - -— 521 522

DI MENTS:
Sta  J1 - Midpanel tests,
507 D3 ADJACENT TO INSTRUMENTATION HOLE

Sta J2 and J3 - Corner and Mid-edge tests.

(none)
Sta  J4 and JS - Load transfer in the OWP
(none)

PIEZOMETER - Sta 4+50, 2.0 feet from edge of paved shoulder, Depth = 4.265M
FROST TUBE - Sta 5+35, midlane.

ELEVATIONS - Mn/DOT BM 5+16, 16 feet from edge of paved shoulder.

Offsets: PE ML ILE
™M) 0.30 1.83 3.35
®) 1.0 6.0 11.0

(hole) (hole) (hole)

Sta:  BJ/AJ 385 412 440 466 494 521
MP 399 426 453 480 507
Only AJ at Sta. 3+85 and BJ at Sta. 5+21.

FAULTMETER Offsets: OWP ML WP
™) 0.76 1.83 2.90
(ft) 2.5 6.0 9.5

Sta: 3+85, 4+12, 4440, 4466, 4+94, 5+21

COMMENTS - Traffic control - Marty and Bob
- TestJ1 at Sta 5+07 (black cross). Do not test Sta 5+11.
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TOTAL FILE: 26 :
27SD93BI.MOC
TOTAL SET: 2!
CURRENT SET: 2 :
TIME: 1222 :
DATE: 22,/89/93 :

: CiplaPgil-Pyd=PrinesHuxi File

timp=Curvz o seleci (%) Pgil-Pyd=Priop Hext s

3
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C:ths_ VZeADTRL  Cop 2 .



TOTAL FILE: 26 :
27SD93DK.MOB
TOTAL SET: 2:
CURRENT SET: 1:
TIME: 921 :
DATE: 16,11,93 :

o

tiee=Curvz tn selsci ()0 Pgil-Pgb=Priar-dHexi sei; CirlsPyu-Pyb=Prior-dHaxi Fila
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Onro TDL =3



8 ’ 888

R L ey ——

TOTAL FILE: 26 :
27?SD93DK.MOB
TOTAL SET: 2:
CURRENT SET: 2 :
TIME: 1324 :
DATE: 16,1193 :

CielsPyil Pyb=Prine-Hexi file
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Appendix D-3: GPS Section 274040 Instrumentation Block Replacement

Appendix D-3 contains the following information:

> Field notes for instrumentation block replacement; and ‘
> Photographs documenting instrumentation block replacement.
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