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LTPP Seasonal Monitoring Program
Site Installation Report for GPS Section 460804 (46A)
Pollock, South Dakota

1. Introduction

This report contains information specific to instrument installation and monitoring data collection for
the Long Term Pavement Performance (LTPP) Special Pavement Study (SPS) section 460804, which
is part of the core Seasonal Monitoring Program (SMP) under the Federal Highway Administration
(FHWA) LTPP Division. This pavement section was instrumented on July 14, 1994, and had regular
data collection through June 27, 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 Si cation

SPS section 460804 is located 14.5 kilometers northwest of Pollock, South Dakota on the eastbound
lane of State Highway 1804. This location is about 2.0 kilometers south of the state line and just east
of the Missouri River.

B. General Test Section Information

This two-lane highway was reconstructed in 1992 and 1993 as part of an SPS project. Construction
on the fine-grain subgrade and 305-mm thick granular base was completed in the fall of 1992, but
construction of the 180-mm thick asphalt surface was delayed until 1993, because temperatures were
too cold during the fall of 1992. 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;

IMS LOSA and LO5B tables - layer thickness and material type; and
Field notes for 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 Informati

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

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

Freezing environment; and

Dry environment.
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This was the eighth 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.

Revised data forms from the LTPP | Monitoring Program: Inst ntati

Collection Guidelines, April 1994, were used for this 1994 installation. However, on some forms,
data are not available regarding procedure modifications adopted after the April 1994 revisions. On
these forms the cells are usually blank, and a comment is included on the form to explain the missing
data.



II. Instrumentation Installation

A. Pre-Installation Activiti

Mr. David Huft of the South Dakota Department of Transportation (SDDOT or sometimes referred to
as "the agency" in this report), was initially contacted regarding potential sections identified for the :
seasonal monitoring pilot activities started in 1991 under the Strategic Highway Research Program
(SHRP). General Pavement Study (GPS) section 469187 was included in the pilot study, and falling
weight deflectometer (FWD) data was collected on the site from the fall of 1991 through the spring of
1992 on roughly a monthly basis as weather permitted. Field notes and data analysis results from the
SHRP SMP pilot are included in "LTPP Seasonal Monitoring Program Site Installation Report for
GPS Section 469187 (46B), Faith, South Dakota."

In 1993, Mr. Huft was contacted to confirm continued agency support for GPS section 469187 as a
core section in the SMP study administered by the FHWA LTPP Division. In addition, SPS sections
460803 and 460804 and GPS section 466600 were identified as potential core sections, and the agency
was willing to support these sections as well. The agency agreed to defer any pavement rehabilitation
at least the five years required to get three years of monitoring data that is collected every other year.
In spite of the agency willingness to support the four sections, SPS 460803 and GPS 466600 were
dropped from SMP because of the following circumstances:

> SPS sections 460803 and 460804 are on the same SPS-8 project, and initially, the two
sections were identified for instrumentation to provide direct comparison of seasonal
pavement response between a thin and thick section. However, the thin asphalt
section was rejected from the SMP when FHWA LTPP Division staff asked the North
Central Region Coordination Office (RCO) to eliminate one section.

> GPS section 466600, which is the control section for an SPS-4 project, was to be
instrumented in 1995. However, the section was rejected from the study because of
concerns identified during a site visit June 21, 1995 as part of pre-installation
activities for the section. The main reasons for rejecting the section from the SMP
included retrofit pavement edge drains and pavement milling that extended into the
areas where SMP instrumentation would have been placed.

Pre-installation monitoring activities for SPS section 460804 and GPS section 469187 included FWD
testing and manual distress surveys completed in early June 1994. At the sites, RCO staff
documented installation concerns and conditions that would influence which end of the sections to
monitor. Also, information from the SHRP SMP pilot testing done in 1991/1992 was available to
make the necessary installation decisions on GPS section 469187. Field notes from the site visit to
SPS section 460804 are included in Appendix B-1.

On June 24, 1994, a pre-installation meeting was held in Pierre, South Dakota for agency staff
involved with instrumentation installation and monitoring activities for both SPS section 460804 and
GPS section 469187. A presentation was given on the SMP, arrangements were made for the agency
to supply equipment and materials required for the installation, and installation dates were set for
agency staff to verify availability of equipment and materials. The agenda, list of participants, and
notes from the pre-installation meeting are included in Appendix B-1.



At the RCO, pre-installation activities included performing instrumentation checks/calibrations, and
incorporating improvements to the installation process based on revised SMP guidelines from April
1994 and field notes from installations done in 1993. Recommended improvements to the installation
process resulting from instrumentation of SPS section 460804 are listed in Section IV of this report,
and results from instrumentation checks/calibration are included in Appendix B-2 using the following
forms:

Data Sheet SMP-C01: TDR Probe Check;

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

Data Sheet SMP-CO03: Electrical Resistivity Probe Check;

Data Sheet SMP-C04: Function Generator, Multi-meter, and Switch Box Checks; and
Data Sheet SMP-CO0S: Tipping-Bucket Rain Gauge Calibration.
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For the TDR probe 1 check in water, the calculated dielectric is 75.8, which is slightly less than the
lower limit of 76 specified in the SMP guidelines. However, this was not realized until after the
probe had been installed. For TDR probes 1 and 5, the traces in water do not have well-defined
inflection points for the signal leaving the open end of the probe. In fact, the vertical position of the
signal increases through the last part of the probe. Also, the TDR probe 8 check in water was
repeated because the first check had a calculated dielectric of only 67.4. The second check had a
calculated dielectric of 82.9. Both traces for TDR probe 8 are included in Appendix B-2. It is
beyond the scope of this installation report to determine what caused the odd traces in water or
whether data from these probes are reasonable.

For the air temperature and thermistor probes, checks were done using the datalogger to monitor the
19 temperature readings for the two probes simultaneously for tests run in an ice bath and with the
probes in the sun. The two probes were left connected to the datalogger for several days to verify
their continued operation and consistency among the 19 temperatures recorded.

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 for the section.
Pavement distress data and FWDCHECK program analysis for FWD testing done June 8, 1994 were
used to select Station 3+00 to Station 5+25 for monitoring with instrumentation to be placed at
Station 5+20. Pavement distress was limited to patched core holes outside the section limits, which
had little influence on which end to monitor. However, the subgrade elastic modulus results from
FWDCHECK were much more uniform on the Station 5+00 end of the section.

B. Installation Activities

The SMP instrumentation installation itinerary for South Dakota included travel, installation, and data
collection time for two sites over a one-week period. On July 13, 1994, RCO staff traveled to South
Dakota and stopped at SPS section 460804 to verify installation details for the next day. Two
concerns were identified. First, there was the concern with placing the cabinet at the lowest point in
the ditch. RCO staff got approval from the agency to reduce the cabinet offset to about 6.0 m from
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the road to prevent flooding of the datalogger cabinet. Second, the lane was striped 4.12-m wide,
and color variations on the pavement helped identify the wheel paths, which placed the midlane at
1.83 m from the centerline stripe for the road. RCO staff decided to establish test locations based on
a 3.66-m lane measured from the centerline stripe.

Instrumentation installation was completed at SPS section 460804 on July 14, 1994 after an initial
delay while heavy fog dissipated. Some final installation activities continued on the following day.
The following installation forms are included in Appendix C-1 along with field notes and photographs
of the installation:

Data Sheet SMP-101: List of Installed Instrumentation;

Data Sheet SMP-102: Instrumentation Locations;

Data Sheet SMP-103: Log of Piezometer Hole;

Data Sheet SMP-104: Log of Instrumentation Hole;

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

Data Sheet SMP-107: Representative Dry Density.
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Piezometer installation was done according to protocol. A 0.6-m long access tube was set in concrete
Jjust 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 with the space
between the two filled with sand. Additional piezometer installation notes 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+ 20 using the pavement edge reference established for a
3.66-m wide lane measured from the centerline stripe. FWD testing was done on the SMP portion of
the section from Station 3+00 to Station 5+25 including a test over the instrumentation hole.

The block and conduit trench were sawed after the FWD testing over the instrumentation hole was
done, and the block was lifted out using anchors tapped into the pavement. The block was washed
off and set in the shade to keep it as cool as possible for later replacement. The drill rig was moved
into position over the hole and material was put into buckets as it was removed from the hole in
0.15-m lifts.

TDR probes were placed according to protocol with TDR probe 1 mid-depth in the base layer and
TDR probe 2 at the bottom of the base layer.

For installation reports from the LTPP North Central RCO, "Data Sheet SMP-I05(A): Lab
Gravimetric Moisture Contents," is used to report agency laboratory moisture results. Also, "Data
Sheet SMP-105(B): Gravimetric Moisture Comparison" was created to summarize moisture data
obtained from field moisture tests, laboratory moisture tests, and interpretation of TDR probe data.
These forms, along with a plot of the moisture results, are included in Appendix C-1, and the
following assumptions and conclusions were made regarding the moisture data:



LTPP Directive Number: SM-13 "TDR Trace Interpretation Method for Calibration
and Function Checks" dated August 17, 1995 was used to interpret the apparent
length of each TDR trace obtained during installation for estimating moisture results.
This method was specified for "calibration and function checks,” but no other method
had been distributed by FHWA LTPP staff. The interpreted apparent lengths are
reported on "Data Sheet SMP-I06: TDR Moisture Content" in Appendix C-1.

Equatxons on pages II-2 and II-5 of the Lm_mm&mzmh

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

The field moisture results averaged 2.9 percentage points greater than the laboratory
moisture results, but the difference was fairly consistent.

The moisture estimates from TDR probes 1 and 2 in the base were both 7.7 percent,
which is 2.1 percentage points higher than the average obtained between the field and
laboratory data.

The moisture estimates from TDR probes 3 through 7 in the upper part of the
subgrade are very consistent with results from the field and laboratory tests. For
these TDR probes, moisture estimates average 4.0 percentage points higher than the
field results and 7.7 percentage points higher than laboratory results.

The moisture estimates from TDR probes 8 through 10 in the lower part of the
subgrade are questionable because of flat traces caused by soil characteristics,
typically dissolved salts, that electrically short circuit the probe. The second
inflection points on these probe traces were placed where the trace went flat, and
moistures were calculated to compare with field and laboratory results. As seen on
the plot included in Appendix C-1, these TDR probe data are not consistent with
others in the subgrade when compared to the field and laboratory results.

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

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

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

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



"Data Sheet SMP-I07: Representative Dry Density,"” was not used in 1994, 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 would not have been able to get the 9.1-m offset from the lane edge

specified on page II-23 and Fxgure II-12 of the LIL_SE&BQLM.QQMQLELQM
nstrument: and olle es, April 1994 because the
TDR cabl&s prov:ded were t00 short As noted earher locatxon adjustments were also
necessary to keep the cabinet above normal water levels in the spring. The cabinet at
this site is offset about 5.6 m and the weather pole is offset about 6.1 m, which 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, the base material was left slightly higher than the original, and the asphalt
block was placed in the hole. A loaded truck was driven across the block several times to seat the
block until it was the same height as the pavement. The block was carefully removed, and a thin
layer of W.R. Meadows "REZI-WELD 1000" multi-purpose construction epoxy was placed in the
hole to fill voids in the bottom of the block to help prevent settlement of the block. The block was
placed in the hole and seated again with the loaded truck. The trench for the conduit was patched
with asphalt, and epoxy was poured into the saw cuts to bond the pavement thermistor probe and
asphalt block in place. The medium-viscosity epoxy had a 45-minute pot life at room temperature,
and it had been stored in a cooler to provide sufficient time to continue adding material to the saw
cuts as the epoxy settled. The saw cuts were filled to within about 15 mm of the pavement surface.
The epoxy was allowed to set up while other installation activities were completed.

Agency staff installed a DOT benchmark at Station 5+00 and offset -13.9 m from the driving lane.
The reference rod for the benchmark extends about 6.4 m below the ditch surface, and a sketch of the
installation is included in Appendix C-1. This benchmark is expected to be more stable then the
piezometer as a reference for monitoring pavement surface elevation changes.

On the following day, the pavement repairs looked good, and Dow Corning 890-SL crack sealant was
used to fill the saw cuts flush with the pavement surface.



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

>

Within one month after the installation, hairline cracks started to form around the saw
cut for the temperature probe, and the sealant was lifting up slightly. See photograph
in Appendix D-2.

Saw cuts were re-sealed on September 27, 1994.

By December 20, 1994, the saw cut for the temperature probe had started to open
again. Also, cracks started to form left of the block. These cracks were sealed
February 21, 1995. However, the sealant did not hold well, because no reservoir
exists for the sealant and traffic wears it away. Additional sealant was applied both
March 9, 1995 and March 23, 1995.

A low severity transverse crack from the left saw cut for the block was sealed on June
27, 1995.



III. SMP Data Collection
A. Initi PD Hecti

On July 15, 1994, final wiring of the datalogger in the cabinet was completed, test locations were
marked on the pavement using the 3.66-m lane reference established the previous day, PK nails were
placed at offsets -0.16 m and 3.81 m, and the first set of SMP data was collected.

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

One set of contact resistance data;

One set of four-point resistivity data;

One ground water table measurement; and

One set of elevation data including shots on the DOT benchmark.
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Data from the piezometer should not be entered into the IMS database because low permeability for
the soils on this site will require several days for piezometer readings to stabilize.

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 epoxy used to repair the pavement and disturbance of material around the probe. In
addition, temperature data up to several days after instrument installation will have to be reviewed to
determine when the disturbed materials came back to thermal equilibrium. Data affected by the
installation will have to be edited from the computer files.

in 1]

Routine data collection was done on the site from July 15, 1994 through June 27, 1995, and LTPP’s
standard data tracking log summarizing 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:

> The driving lane on this site is striped an average 4.12-m wide, which required
shifting test locations based on traffic patterns instead of using the standard offsets for
a 3.66-m wide lane. The wider lane may distribute traffic over a wider wheel path
and influence pavement performance data such as wheel-track distresses and elevation
data.



On December 20, 1994, RCO staff could not get elevation equipment to read the rod
placed at the pavement edge on Station 3+00. This should not significantly influence
data analysis.

Unstable manual resistivity probe readings were noted for data collected December
20, 1994, February 21, 1995, and April 6, 1995. Some data forms include the range
of values observed, but the database is restricted to entry of one value. For these data
ranges, the average value will be entered into the database.

Data for TDR probes 8 through 10 collected from December 20, 1994 to May 29,
1995 have distinguishable second inflection points and can be interpreted. However,
all other data sets from July 14, 1994 to November 22, 1994 and for June 27, 1995
are probably not useable, because the traces are flat. Therefore, TDR probes 8
through 10 only provide useable data for low moisture periods in the yearly cycle at
this site.

Instrumentation and equipment problems at the site include the following:

»

Leica Wild NA2000 survey equipment occasionally will not read the coded staff at a
specific distance.

Cold temperature problems with the cable reader caused vertical shifts or spikes in
some traces and general failure of the cable reader if temperatures were extremely
cold. Screen prints of TDR data are included in Appendix D-2.

TDR probes 8 through 10 have flat traces.

Elevation difference between the piezometer and the DOT benchmark changed about
2.0 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 the site include failures with switch boxes used to collect manual
resistance/resistivity data and failures of the CRREL multiplexer for automated resistance data
collection. Print screens showing the failure modes for the CRREL multiplexer are included in

Appendix D-2,
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IV. Summary, Conclusions, and Recommendations
A mentation I lati ighli

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

> This was the eighth SMP installation in the LTPP North Central Region, and SPS
section 460804 was one of the two South Dakota sites installed in 1994 to complete
the data collection loop including sections in Minnesota, Manitoba, and Saskatchewan
installed the fall of 1993. The two South Dakota sites would have been installed in
1993, but winter weather delayed the installations.

> In 1995, an automated weather station (AWS) will be installed at the SPS-8 project.
The AWS will collect additional data not recorded by SMP instrumentation. These
data include solar radiation, wind speed, wind direction, and relative humidity. In
addition, the AWS uses a heated tipping-bucket rain gauge to monitor precipitation
under all conditions, while SMP instrumentation can only accurately record liquid
precipitation amounts and intensity.

> This was the first SMP installation on a SPS-8 project in the North Central RCO, and
data collected will help correlate pavement performance to site specific environmental
conditions.

B. R m ions for Improvi i

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

> For this installation, a 0.92-m wide by 1.37-m long wooden template was used to
mark the pavement surface for the block and trench. The template was also placed on
the pavement while removing materials from the instrumentation hole and placing
instrumentation to keep the saw cuts clean and free of debris. This was done to get
better adhesion for the epoxy and crack sealer used to repair the saw cuts. The
template also reduced the amount of heat radiated from the pavement, and it was
easier to kneel on than the pavement surface.

> For this installation, the epoxy was stored in a cooler to extend the pot life after it
was mixed, and the asphalt block was kept in the shade to keep it as cool as possible.

> For future installations, soil samples to a depth of at least 2.0 m should be tested to

determine if the standard LTPP TDR probes will function properly. If they do not,
then shorter probes or specially coated probes could be tested on the soils.
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Appendix A-1: Test Section Background Information

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

SMP location map;

Detailed section location map;

IMS LOSA and LOSB tables - layer thickness and material type; and
LTPP Form S04 - base and subgrade moisture data.

vy vyvy
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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.



SHEET 1

DISTRESS SURVEY

LTPP PROGRAM

DISTRESS SURVEY FQ

AVEMENTS WITH ASPHA

DATE OF DISTRESS SURVEY (MONTH/DAY/YEAR)

STATE ASSIGNED ID

Revised December 1, 1992

STATE CODE _"\
g0

SHRP SECTION ID

3
4

CONCRETE SURFACES

0&408/,94

survEYors: [ ¥ P, __ __ __ PHOTOS, VIDEO, OR BOTH WITH SURVEY (P, V, B) {3
PAVEMENT SURFACE TEMP - BEFORE __ _ /&~_ °C: AFTER __ __ /&__°C

SEVERITY LEVEL
DISTRESS TYPE LOW MODERATE HIGH

CRACKING

1.

FATIGUE CRACKING
(Square Meters)

BLOCK CRACKING
(Square Meters)

EDGE CRACKING (Meters)

LONGITUDINAL CRACKING (Meters)

4a. Wheel Path
Length Sealed (Meters)

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

REFLECTION CRACKING AT JOINTS
Number of Transverse Cracks

Transverse Cracking (Meters)

Length Sealed (Meters)

Longitudinal Cracking (Meters) ___

Length Sealed (Meters)

TRANSVERSE CRACKING
Number of Cracks

Length (Meters)
Length Sealed (Meters)

PATCHING AND POTHOLES

7.

PATCH/PATCH DETERIORATION
(Number)
(Square Meters)

Potholes
(Number)
(Square Meters)

y

e

i

u%
i

X

\1



SHEET 2

DISTRESS SURVEY

LTPP PROGRAM

Revised December 1, 1992

STATE ASSIGNED ID

STATE CODE

o | =

b
4

SHRP SECTION ID _0@

DATE OF DISTRESS SURVEY (MON

/pav/vear) O L/ 08,44

SURVEYORS : &T_ P

DISTRESS SURVEY FOR PAVEMENTS WITH ASPHALT CONCRETE SURFACES

(CONTINUED)
SEVERITY LEVEL
DISTRESS TYPE LOW MODERATE HIGH

SURFACE DEFORMATION

9.

10.

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

SHOVING
(Number)
(Square Meters)

SURFACE DEFECTS

11.

12.

13.

BLEEDING
(Square Meters) - ;ﬁzzi

POLISHED AGGREGATE
(Square Meters)

RAVELING
(Square Meters) — 41;%2-__

MISCELLANEOUS DISTRESSES

14,

15.

16.

LANE-TO-SHOULDER DROPOFF - REFER TO SHEET 3

WATER BLEEDING AND PUMPING
(Number)

Length of Affected Pavement
(Meters)

OTHER (Describe)

g T
e
2 __ e

)
o




7
Revised May 29, 1992

STATE ASSIGNED ID

SHEET 3
DISTRESS SURVEY STATE CODE U
LTPP PROGRAM surp secTioN 10 _0 B OY

DATE OF DISTRESS SURVEY (MONTH/DaY/YEAR) () {0/ O _@/ﬂﬂ
SURVEYORS : B_ J f_

DISTRESS SURVEY FOR PAVEMENTS WITH ASPHALT CONCRETE SURFACES

(CONTINUED)
9. RUTTING (FOR SPS-3 SITE SURVEYS)
INNER WHEEL PATH o OUTER WHEEL PATH
Point Point
Point  Distance! Rut Depth Point Distance! Rut Depth
No. (Meters) (mm) No. (Meters) (mm)
1 0. 1 0.
2 15.25 2 15.25
3 30.5 3 30.5
4 45,75 4 45.75
5 61. 5 61.
6 76.25 6 76.25
7 91.5 7 91.5
8 106.75 8 106.75
9 122. 9 122.
10 137.25 10 ©137.25
11 152.5 11 152.5
14. LANE-TO-SHOULDER DROPOFF
Point Distance! Lane-to-Shoulder
Point No. Meters Dropoff (mm)
1 0.
2 15.25
3 an.s
4 45.75 N A
5 61.
6 76.25 /k/
7 91.5
8 106.75 J
9 122. /D
10 137.25 “HVe
11 152.5 < WJW
Note 1: "Point Distance" is the distance in meters from the start of

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

in previous surveys.
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Summary of Data for section 460804C

Analyzed by: ROBERT VAN SAMBEEK on 06-23-1994

UNCORRECTED Overall Deflection Statistics

Sensor

0.0915

Sensor

Mean Values (mils/kip)

Sensor Sensor Sensor Sensor

1.2022 1.0771 0.8798 0.7316
1.2009 1.0705 0.8797 0.7307
1.2069 1.0726 0.8835 0.7322
1.2063 1.0717 0.8827 0.7306

Standard Deviations

Sensor Sensor Sensor Sensor

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

0.0703 0.0571 0.0428 0.0320
0.0715 0.0588 0.0438 0.0334
0.0728 0.0597 0.0446 0.0338
0.0754 0.0624 0.0462 0.0350

Coefficient of Variation

Sensor Sensor Sensor Sensor

Sensor

0.5208
0.5172
0.5161
0.5115

Sensor

0.3025
0.2991
0.2963
0.2900

- - e -

0.0127
0.0123
0.0122

Sensor
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Flexible Pavement Deflection Statistics - 460804C
Subsection 1

Subsection begins at station

CORRECTED
Sensor

1.4831
1.4809
1.4857
1.4850

Sensor

0.0668

Sensor

0

Subsection ends at station 260

Sensor

-~ - - - e -

1.2237
1.2238
1.2303
1.2309

Standard Deviations

Sensor

Coefficient of Variation

Sensor

Mean Values (mils/kip)

Sensor

1.0957
1.0911
1.0934
1.0945

Sensor

0.0435
0.0430
0.0446
0.0460

Sensor

Sensor

Sensor

0.0359
0.0362
0.0353
0.0366

Sensor

4

Sensor

0.7434
0.7457
0.7452

0.0275
0.0282
0.0280
0.0286

Sensor

Sensor

0.0187
0.0185
0.0183
0.0181

Sensor

Sensor

0.3028
0.3012
0.2989
0.2928

0.0071
0.0077

Sensor
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Flexible Pavement Deflection Statistics - 460804C
Subsection 2
Subsection begins at station 260
Subsection ends at station 500

CORRECTED
Sensor

1.4320
1.4362
1.4327

Sensor

0.0962
0.0972
0.0993
0.1031

Sensor

1.1970
1.1958

Standard Deviations

Sensor

0.0777
0.0793
0.0819

Coefficient of Variation

Sensor

Mean Values (mils/kip)

Sensor

0.0610
0.0631
0.0637
0.0665

Sensor
3

0.8736
0.8728
0.8763
0.8751

Sensor

0.0446
0.0456
0.0468
0.0483

Sensor

Sensor

0.7265
0.7245

0.0350
0.0361

Sensor

Sensor

0.5184
0.5140
0.5128
0.5078

0.0214
0.0215
0.0219

Sensor

0.3024
0.2983
0.2952
0.2889

Sensor

0.0138
0.0142
0.0139
0.0136

Sensor



Outlier Statistics - 460804C

Subsection 1

Number of

Station Height Sensor Std. Dev.
50 1 1 -2.06
50 1 2 -2.16
50 1 3 -2.15
50 1 4 -2.09
50 1 5 -2.17
50 2 1 -2.08
50 2 2 -2.13
50 2 3 -2.13
50 2 4 -2.08
50 2 5 -2.13
50 3 1 -2.04
50 3 2 -2.11
50 3 3 -2.15
50 3 4 -2.13
50 3 5 -2.19
50 4 2 -2.07
50 4 3 -2.12
50 4 4 -2.12
50 4 5 -2.20
50 4 6 -2.06

Subsection 2

Number of

Station Height Sensor Std. Dev.
100 1 3 -2.02
175 1 5 2.01
175 2 5 2.05
175 3 1 2.00
175 3 2 2.01
175 3 3 2.02
175 3 4 2.04
175 3 5 2.11
175 4 1 2.04
175 4 2 2.05
175 4 3 2.08
175 4 4 2.11
175 4 5 2.18
200 1 1 2.22
200 1 2 2.35
200 1 3 2.14
200 1 4 2.18
200 2 1 2.28
200 2 2 2.39
200 2 3 2.26
200 2 4 2.21
200 2 5 2.07



Outlier Statistics - 460804C

Number of
Station Height Sensor Std. Dev.
200 3 1 2.36
200 3 2 2.48
200 3 3 2.34
200 3 4 2.35
200 3 5 2.19
200 3 6 2.03
200 3 7 2.03
200 4 1 2.44
200 4 2 2.50
200 4 3 2.44
200 4 4 2.40
200 4 5 2.29
200 4 6 2.13
200 4 7 2.08
225 1 1l 2.55
225 1 2 2.46
225 1 3 2.33
225 1 4 2.27
225 2 1 2.58
225 2 2 2.43
225 2 3 2.34
225 2 4 2.27
225 2 5 2.00
225 3 1 2.53
225 3 2 2.35
225 3 3 2.32
225 3 4 2.19
225 4 1 2.51
225 4 2 2.34
225 4 3 2.29
225 4 4 2.18
540 1 7 -2.30



Pavement Construction Information - 460804C

Material Layer
Code Material Name Thickness
700 Asphaltic Concrete 7.0
303 Crushed Stone 12.0

Depth to rigid foundation: 100.0 ft.

FLEXIBLE Pavement Thickness Data - 460804C
(comparison of each calculation to the expected value)

Minimum expected SN value: 3.77
Maximum expected SN value: 5.67

Effective
Height Station SN

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



FLEXIBLE Pavement Thickness Statistics - 460804C

Drop height 1

: Subgrade Effective
Subsection Station Modulus SN

U U S T T R et i

e e e e e e e e om e e m e oW E e e W e e e e e m oo o W W % @ o=

1 -40 13731 4,75
-35 13930 4.75

-30 13642 4.70

-25 13639 4.65

-20 12958 4.65

-15 13398 4.60

-10 13906 4.60

-5 14243 4.60

0 14044 4.50

25 15068 4.65

50 15091 4.80

2 75 15325 4.85
100 15126 5.05

125 14770 4.90

150 14134 4.75

175 12669 4 .55

200 13036 4.45

225 13000 4.40

250 13894 4 .55

275 13737 4.70

300 14259 4.75

325 14108 4.70

350 13775 4.75

375 14189 4 .85

400 13906 4.75

425 14294 4.80

450 14167 4.65

475 14225 4.80

500 14024 4.75

505 14214 4.80

510 14318 4.75

515 14457 4.70

520 14452 4.75

525 14794 4.70

530 15039 4.75

535 15315 4.75

540 15773 4.75
Subsection 1 Overall Mean: 13968 4.66
Standard Deviation: 646 0.09
Coeff Of Variation: 4.62% 1.85%
Subsection 2 Overall Mean: 14269 4.73
Standard Deviation: 722 0.13

Coeff Of Variation: 5.06% 2.81%



FLEXIBLE Pavement Thickness Statistics - 460804C
Drop height 2

Subgrade Effective
Subsection Station Modulus SN

O I T T N . T T T T T e e R R BN

T T T T I T T R e e T I TR N it

1 -40 13824 4.80

-35 13643 4.80

-30 13689 4.75

-25 13454 4.70

-20 12885 4.65

-15 13374 4.65

-10 13868 4.65

-5 14187 4.60

0 14069 4.50

25 15077 4.65

50 15106 4.85

2 75 15194 4.90

100 15291 5.05

125 15174 4.90

150 14142 4.80

175 12642 4.55

200 12882 4.50

225 12911 4.45

250 13931 4.60

275 14081 4.75

300 14315 4.80

325 13957 4.75

350 13869 4.80

375 14278 4.85

400 13965 4.75

425 14552 4.80

450 14279 4.70

475 14456 4.80

500" 14480 4.75

505 14250 4.85

510 14277 4.80

515 14418 4.75

520 14431 4.75

525 14854 4.70

530 14982 4.75

535 15499 4.75

540 15822 4.75

Subsection 1 Overall Mean: 13925 4.69

Standard Deviation: 676 0.10
Coeff Of Variation: 4.85% 2.17%

Subsection 2 Overall Mean: 14344 4,75

Standard Deviation: 761 0.12

Coeff Of Variation: 5.31% 2.63%



FLEXIBLE Pavement Thickness Statistics - 460804C

Drop height 3

Subgrade Effective
Subsection Station Modulus SN

S T T T T T S AR R N B SR S I

1 -40 13762 4.80
-35 13643 4.80

-30 13617 4.75

-25 13384 4.70

-20 12775 4.65

-15 13229 4.65

~-10 13639 4.65

-5 13972 4.60

0 13816 4.50

25 15013 4,65

50 15106 4,85

2 75 15492 4,85
100 15501 5.05

125 15267 4.90

150 14266 4,75

175 12473 4 .55

200 12679 4 .45

225 12843 4.45

250 13983 4 .55

275 14211 4.70

300 14606 4.75

325 14206 4.70

350 14203 4.75

375 14505 4.85

400 13824 4.75

425 14490 4.80

450 14209 4.70

475 14364 4.80

500 14428 4.75

505 14204 4.85

510 14173 4.80

515 14247 4.75

520 14335 4.75

525 14723 4.75

530 14879 4.75

535 15240 4.75

540 15660 4.75
Subsection 1 Overall Mean: 13814 4.69
Standard Deviation: 696 0.10
Coeff Of Variation: 5.04% 2.17%
Subsection 2 Overall Mean: 14347 4.74
Standard Deviation: 792 0.13

Coeff Of Variation: 5.52% 2.72%



FLEXIBLE Pavement Thickness Statistics - 460804C

Drop height 4

Subgrade Effective
Subsection Station Modulus SN

e e e EmEm e EmmEmm e aw e Mmoo Em e e e Em e o e e o e e =

1 -40 13762 4.80
-35 13590 4,80

-30 13563 4.75

-25 13293 4.70

-20 12690 4.65

-15 13115 4 .65

-10 13404 4.65

-5 13770 4.60

0 13602 4 .55

25 14865 4.65

50 15485 4.80

2 75 15709 4,85
100 15874 5.00

125 15598 4.90

150 14152 4.80

175 12260 4.55

200 12450 4.45

225 12740 4.45

250 13951 4.55

275 14422 4.70

300 14816 4.75

325 14319 4,75

350 14461 4.75

375 14809 4.85

400 13766 4.75

425 14391 4.80

450 14163 4.70

475 14490 4.80

500 14382 4.80

505 14093 4.85

510 14146 4.80

515 14229 4.80

520 14303 4.80

525 14640 4.75

530 14760 4.75

535 15148 4.75

540 15579 4.75
Subsection 1 Overall Mean: 13740 4.69
Standard Deviation: 787 0.09
Coeff Of Variation: 5.73% 1.84%
Subsection 2 Overall Mean: 14371 4,75
Standard Deviation: 891 0.13

Coeff Of variation: 6.20% 2.65%



’0ST CONSTRUCTION DEFLECTION TESTING
JO DISTRESS
' UBSECTION BASED ON AMOUNT OF VARIABILITY

Summary of Results

Section uniformity:

- Subsections were identified within the section.
Subsection 1 boundaries occur at 0 ft. and 260 ft.
Subsection 2 boundaries occur at 260 ‘ft. and 500 ft.

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

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

Outliers - Section data: %1036 total combinations within the section
20 height/sensor/station combinations are data outliers in subsection 1.
54 height/sensor/station combinations are data outliers in subsection 2.

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

Structural capacity - Section data: 148 total combinations within the section
All results are within the range of expected values.

ubgrade response:
148 height/station combinations exhibit linear response.
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Deflection Data for Section
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460804C

Composite Modulus vs Deflector for Section
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460804C

Composite Modulus vs Deflector for Section
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Subgrade Elastic Modulus for Section: 468804C
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Appendix B-1: Pre-Installation Site Recruitment and Coordination Information

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

> SMP site recruitment notes;
> Site visit field notes; and
> Pre-installation meeting agenda, list of participants, and notes.
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FACSIMILE MEMORANDUM

Braun Intertec Corporation

1983 Sloan Place, St. Paul, MN 55117-2004
(612) 776-7522 FAX: (612) 776-7201  1-800-344-7477

TO: David L. Huft ‘ Pages 1
South Dakota Department of Transportation
FAX (605) 773-3921

FROM: Robert J. Van Sambeek

DATE: June 1, 1994

SUBJECT:  Traffic Control for FWD Testing and Seasonal Monitoring Program Activities

Dave, please set up traffic control (lane closure) for the sections listed below for FWD testing. Set
up start times as early in the morning as the Districts are comfortable with. The order can be
reversed if the Districts have conflicts with the dates below. Call if you have any questions.

Section and Location Date Time Traffic Control Contact Phone Number

460601 SPS-6 Groton 6/7

460804 SPS-8 Pollock 6/8

469187 GPS Faith 6/9

Please let me know what you have found regarding installation activities for the seasonal monitoring
sections as listed below. (At this point, we are not able to have everything ready for installation the
week of June 13th when you indicated a drill rig was scheduled in the area.)

>  Availability of a drill rig and pavement saw. Possible installation dates of July 14th for
460804 and July 18th for 469187 for this equipment? Other dates?

> Possible dates and location for a pre-installation meeting to introduce the seasonal monitoring
program, and coordinate responsibilities and material requirements for the installation. The
meeting typically takes three to four hours with the LTPP contact, drill rig operator, saw
operator, traffic control coordinator, and others interested in the program attending.

Possible dates: Best dates are June 28th, 29th, or 30th. Other possible dates are June 10th or
July 1st. If none of these work let me know.

Location: Pierre, Mobridge, or other?
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FACSIMILE MEMORANDUM
Braun Intertec Corporation
1983 Sloan Place, St. Paul, MN 55117-2004
(612) 776-7522  (800) 344-7477 FAX: (612) 776-7201

TO: Dave Huft . Pages 13

Dan Strand .

South Dakota Department of Transportation

FAX (605) 773-3921
FROM:  Robert J. Van Sambeekf /
DATE: June 16, 1994

SUBJECT:  Seasonal Monitoring Pre-Installation Meeting Agenda

Braun Intertec, under contract with the Federal Highway Administration (FHWA), is responsible for the
Seasonal Monitoring Program initiated by the Strategic Highway Research Program (SHRP). Under
SHRP, section 469187 on ST-73 18 south of Faith was selected for monitoring. Under FHWA the
section will remain in the study, and it will be instrumented this summer along with SPS section 460804
on ST-1804 northwest of Pollock. GPS section 466600 on ST-50 east of Gayville is also in the study,
but will not be instrumented until 1995.

A meeting with appropriate agency people involved with instrument installation is required to coordinate
activities. Attached is the meeting announcement and agenda. Please make arrangements for people
identified in the meeting announcement to attend the meeting. It is very important that people in charge
of traffic control, drill rig, pavement saw, and maintenance attend at least the planning part of the
meeting.

If you have any questions, need additional information, or would like any changes to the agenda, please
call me at 1-800-344-7477 or 612-776-7522.
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MEETING ANNOUNCEMENT

Topic:

When:

Where:

Who:

Agenda:

Coordinate Instrumentation Installation for GPS section 469187 and SPS section 460804
for the Seasonal Monitoring Program

June 28, 1994 from 9:00 AM to 12:00 Noon

South Dakota Department of Transportation - Secretary Office Small Meeting Room
700 East Broadway

Pierre, South Dakota 57501

Agency Level

SHRP Representative
LTPP Contact

District Level

Materials Engineer and/or Soils Engineer

Maintenance Superintendent or Maintenance Area Supervisor
Other Interested Parties

Department of Transportation staff involved with instrumentation, deflection
testing, or spring recovery studies

University professors and students

See next page




FHWA-LTPP SEASONAL MONITORING PROGRAM IN SOUTH DAKOTA
MEETING AGENDA
June 28, 1994 :from 9:00 AM to 12:00 Noon

South Dakota Department of Transportation - Sei:retary Office Small Meeting Room

700 East Broadway, Pierre, South Dakota 57501

Introductions

FHWA-LTPP Seasonal Monitoring Program in South Dakota

In cti

Test Sections

ensor. iption I ati I
(Break)

Planning Session for Agency Staff Involved with Instrumentation and Monitoring
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FHWA-LTPP Seasonal Monitoring Program in South Dakota
Introduction

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
‘(v"\ - wet or dry climate
i"") - freeze or no freeze climate
{L %> - pavement surface type (AC or PCC)
q{"' ’ P - pavement surface thickness
) f:}’ > - original construction
¢ q.\.:
7/ kuv( ' - Factors not defined in the core experiment include
- pavement edge drains
- recycled materials
- CRCP
- shallow water table
- shallow bedrock
-etc

e’

- 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 insialled at each site
- Monitor sections every other year (70 days over a 10 year period)

- Relate environmental variations to changes in pavement performance
- pavement, base and subgrade strength calculated from deflection data
- collected monthly most of year and bi-weekly in the spring
- ride quality determined from profile data
- collected five times per year
- pavement distress documented using detailed distress surveys
- collected two times per year in addition to PASCO photo logging
- frost heave/swelling soil monitored using elevation data
- collected five times in the first year and two times per year after that



Tes i
Section Location

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

- 16 sections in the North Central Region )
- three core section in South Dakota (45¢s?)/ |
o 4o M
- 460804 (SPS-8), EB ST-1804, nine miles northwest of Pollock (ﬂ“ U .y
- 469187 (GPS-1), SB ST-73, 18 miles south of Faith (m? B\ —~ 166.9
- 466600 (SPS-4), EB ST-50, three miles east of Gayville (o m? ,y“,)
- install 460804 and 469187 in 1994 |
- install 466600 in 1995
- no supplemental sections identified in the North Central Region at this time

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

Allowable Maintenance

- routine maintenance | \ B HGEART THS Semeze
_ any scheduled? —— G Sealiey

- shoulder work? ), .
- no structural rehabilitation preferred for ten years
- safety is primary concern
- careful around buried cables and equipment
- temperature probe one inch below pavement surface
- piezometer cover four inches below the shoulder material
- conduit one foot below surface from pavement edge to the cabinet — B} U\-\-.U)« Yus,“ ;

- careful plowing heavy snow and slush into the equipment cabinet
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S'M? Marwal ~Vz2ol —(agy

Sensor Description and Installation Procedure
0) /
TDR (Time Domain Reflectometry) Probes TDR. «/ %o

. @ e "S La_
- FHWA design and manufacture for Seasonal (Available through Campbell Scientific) , v
- three prong @ 1o Bl

- $60.00 each .
@ Cola. Canden

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

<) =
- calibration ' &Jﬂ‘

— - laboratory in air, water, and shorted _
DD\ - field moisture test on material placed on probes CG:/ Mable

SVES) - 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

i Thermistor Probe

—
- Measurement Research Corporation (MRC) @MC N iCR,
- $1000.00

- thermistors change resistance with change in temperature
- built in multiplexer for automated readings

- two part
- stainless steel section (13 inches long)
- monitor temperature gradient through the pavement surface
- one inch deep
- mid depth in the surface
- one inch above bottom of pavement

- plexiglass section (72 inches long)
- monitor temperatures at 15 points along probe
- three inch intervals to 12 inch depth
- six inch intervals from 18 inch to 72 inch depth

- laboratory calibration (check) at three temperatures
- ice bath
- room temperature
- warm water bath



Resistivity Instrumentation
- CRREL design _
- PVC probe with 36 electrodes at two inch intervals
- $800.00

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

- require signal generator and multimeters for manual readings
- compute AC resistance between electrodes

- require CRREL multiplexér for automated readings

-——k\,ﬁc \DOLC-Q. Mf’s\src-'w

Air Temperature

- Campbell Scientific
- $150.00

- air probe and radiation shield

- mount on instrument pole nine feet above the ground

Rain Gauge/Tipping Bucket

- Texas Electronics
- $255.00

- 0.1 mm (0.004 inches) liquid precipitation per tip

- mount on instrument pole nine feet above the ground

Equipment Cabinet and Instrument Pole

- telephone pedestal
- break away classification

- %

(vnqucksd
@ C\cseue

@<«$‘C—~u~%—
Mo\ kLS,

® Ae & e
@ L R,

a> C\.cvt?—«v G‘G 4&!"

@ perb & R
69 tu‘thi. ‘Z-\Q\N

aD Cabinnd 7/

- contain power supply, data logger, sensor connections for mobile reader ?‘»J-\

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

- located about 26 feet off edge of driving lane (limited by cable length)

- instrument pole
- two inch diameter galvanized pipe
- break away classification
- extend below frost line
- holds rain gauge and air temperature probe

- located about 27 feet off edge of driving lane behind equipment cabinet



Interface/Communications Equipment

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

- multiplexers for automated readings

- cable reader
- Tektronics model 1502

- $8000.00 '
- generates signal and monitors reflected energy from TDR probes

- relate time for pulse to travel through probe to dielectric constant
- relate dielectric constant to moisture content

- computer and software
- "onsite" used to monitor temperatures and rainfall continuously

- "mobile” used to monitor resistivity probe and TDR probes during site visits

Observation Piezometer - - :
- monitor depth to ground water table oy ?«.&s R
‘ ‘ : - @ (Y- o \ho>
- designed to act as frost free bench mark '
- Dave Esch design @ Mo DST Covar
i - anchor at 14 foot depth a
- - sliding section extends eight feet below the surface D ubk Comarm
- filled with water proof grease €>) Coloreds Goer

Measuring Points for Joint Movement on PCC Pavements (Section 466600 near Gayville)

- install three sets of snap rings on each joint monitored
- located at one, six and eleven feet from edge of slab

- bonded 0.3 inches deep in the pavement

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

/(E‘(k“\;ﬁ
/ —
Seder o Tk b= g0
- — WLmt ) D Ceex & Trerocu
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Planning Session for Staff Involved with Instrumentation and Monitoring

Installati | Monitoring Schedul
Instrumentation Installation and Initial Monitoring
- two days required with third day as contingency
- first day complete instrument installation
- second day collect data
- tentative schedule
- July 14 & 15 - 460804, EB ST-1804, nine miles northwest of Pollock
- July 18 & 19 - 469187, SB ST-73, 18 miles south of Faith
Long Term Monitoring
- one day every month with the exception of two times per month in the spring

- every other year for 10 years

- obtain about 70 days of FWD monitoring data

i eci nce
Safety

- Agency Reguirements
™ - clothing and safety shoes
1>

o o - bring up any safety concerns during installation
t
Other
- Hazard markers for cabinet and instrument pole?
- Snowmobiles?
Sl Syt~ BT it b ksl



Project Contacts for Maintenance Activities and Traffic Control Yo - adl CV'
- will set up traffic control directly with district if desired =~ )
Public Relations

- coordinate with FHWA representative on-site regarding any news coverage..— Noms.

Utility Clearance
. - 700 foot section (extend 100 foot outside both ends of 500 foot test section)
Y ‘ - sections marked on right edge of driving lane with white paint
- clear driving lane and 40 feet into the ditch on the right side

Traffic Control for Full Lane Closure
- two days for initial installation and monitoring in July
- lane closure for 70Q foot section
i pLl 4 DA oo

Establish Elevation Reference for Piezometer/6r\Install Local Bench Mark
- not affected by frost -
- actual elevation not required (local reference) N
¥ - check piezometer elevation every other year?

Equipment
- pavement saw and operator
- only required for first day during instrument installation at each site
- saw 18 inch square block out of the pavement surface
- located in the outer wheel path
- will epoxy block back in-place

- equipment capable of cutting one inch deeper than estimated pavement thicknesses
- 460804 7.0 inches asphalt (cut 8.0 inches deep) .
- 469187 4.5 inches asphalt (cut 5.5 inches deep)—\_ '\l r‘—v*_ S

- saw four inch wide trench for conduit
- extend from outer wheel path to edge of paved shoulder

- saw 13 inch slot for temperature probe
- extend longitudinal cut for the block in the outer wheel path



- drill rig and operator
- only required for first day during instrument installation at each site

- able to reach location for instrument pole 27 feet off edge of driving lane __ qu‘ _\_Q .,L:Az

- bore m@xch diameter hole for piezometer I~ é’ CS"' & ‘g

- 14 foot depth
- located on shoulder
- location may depend on cap used for piezometer

- bore one 12 inch diameter hole for instrumentation
- solid stem auger preferred
- continuous flighting not required
- eight foot depth

-lo in outer w
< as 12 inch diameter auger with 1-5/8 inch male hex drive

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

-8@ WG

1
- bore one sn;hz‘h diameter hole for the instrumentation pole

- 10 feet deep

- located one foot behind the equipment cabinet in the ditch

- small portable generator (only if readily available) bl .
- may not be needed — 9"--*’ (e ™

Materials for N ﬁ
- cover assembly for piezometer @‘& Gamw preves T

- must function for ten years

(}’ - able to open in the winter
$ - minimum four inch inside diameter
- 18 inches to 24 inches long

- sackcrete for piezometer cover and instrun?ntation pole

- estimate six bags f o L")‘
- bentonite pellets for sealing piezometer \ YR . -
- five gallon bucket ("" Lo b "' L’ s \te

- filter sand for piezometer

- 400 pounds (four bags)
- particle size not critical (silica sand will work) ".D SRR

avel or trap rock for equipment cabinet

f -Reagr
\fJ" 7ﬁlv Pagsa - 500 pounds
) 'JI' X ,fu" . - 3/8 inch or 1/2 inch size preferred
aA° F

;:(v i — '\ e Swallr iRl N .‘/%" (MQLB\\)’*)
T



s

- asphalt patch for conduit trench ( >
- estimate 300 pounds y")g Ll x 7 (oLD M

- water for mixing sackcrete and equipment clean-up )
- estimate 30 gallons (available on drill rig?) -=—— S AW TMCK HAU 2

- hazard markers for cabinet and instrument pole (if required by the agenéy) — Do
Pavement Repairs
- patch conduit trench with asphalt material

- assist with block replacement

Miscellaneous Activities .
- mow grass in area identified for utility clearance or bring weed whip to the site ,__w,\\ PAD WD
R Tt W ibiliti

Instrumentation
- provide all instrumentation + ?\C’g . C AP -

- install all instrumentation
- may ask anyone on-site for assistance A

- monitoring activities
- will collect all required monitoring data

- NCRCO phone 1-800-344-7477 or 612-776-7522
- main contacts for Seasonal Monitoring
- Bob Van Sambeek (Coordination and instrumentation)
- Ron Urbach (Geotechnical and materials)

&\t

losin 5

Questions or Concerns?

“Vﬂ-%‘-s“ ks‘km. lNN
Go¥ - 87{-?6”
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Appendix B-2: Pre-Installation Equipment Checks/Calibration Information

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

vvyvYy vy

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

TDR Probe Check;

Thermistor and Air Temperature Probe Check;

Electrical Resistivity Probe Check;

Function Generator, Multi-meter, and Switch Box Checks; and
Tipping-Bucket Rain Gauge Calibration.
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Seasonal Monitoring Program Guidelines: Version 2.1/April 1994

LTPP Seasonal Monitoring Program
Data Sheet SMP-C02
Thermistor Probe Check

Agency Code

LTPP Section ID

“e]
0204

Thermistor Probe Assigned Serial Number :

4 64T

Air Temperature Probe Assigned Serial Number: [/ 6 4 A T]

Air Probe

R - Temperature (°C) — Calibration in: T
b | ooy | g P | QUS| conmens
1 c.pce2| - 0.9 _24.4 L
2 0.152 0.5 _24 b ‘
I c.3¢c92| 0.2 _249.Z f |
4 .02 1 __0.5 _249.5
5 06.09y| __1.Z _29.Y ~'
6 o.1790 __D0.2 _24.5 L
7 0. 29| __0.3 _24.5
8 0.3211 __ 0.4 _24Y.b i
9 D.473% __0.5 _24.9
10 ©0.025| 0.8 _25.0
11 0.773 1.9 _24.g2 :
12 0.932| __0.2 _29.9 ~
13 J.o8s5( ___ 1.0 _25.0 !
14 l.235| _ _0-6 _249.9 ’
5. |1.289 —_0D.4 _24.9 4
16 1.593 __0.2 _25 .1 Lo
17 |l.e9s| __0.2 2.1
18 [ 1.993] _- 0.6 _2Y.
End .g5 0 n/a n/a

Comments:

Prepared by:

D.L.MILLER

Employer:

BRAUN

INTERTEC

Date (dd/mm/lyy): O b1 301 94

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

I1-45



Seasonal Monitoring Program Guidelines: Version 2.1/April 1994

' ' LTPP Seasonal Monitoring Program Agency Code (46}
Data Sheet SMP-C03 |
Resistivity Probe Check LTPP Section ID (08 09
Electrical Resistivity Serial Number: 4 O AR
Cobuffm Blectrode Distance from Top (=) Coot- | Spacing (m) Comments
{ Fin Nomber Number Line 1 Lmei - Avg Buity 7 _
36 1 0.030[0.026]0.028] v [ _MNlA_
3s : |10.07110.076{0.673S v |0.0558
34 3 1la.12910.12b10.1224 v |p.054 ;
33 + 1a.47910.12210.128| Y |0.050% 2
32 s 16.22110.22210.230] v 10.032 /
v 31 6 |18.27910.27810.223% v 10.048%
30 7 10.33110.32910.3301 » 10.051% }
29 3. [0.382(0.38010.381 1 v jo.05) '
28 9 |p.43310.43110.4321 v 106.051 !
2 0o |g.483]0.4811p.482 | 7 10.050 [
2 n_ | 6.53310.6331p.5%32| v |0.050 /
25 2 | 0. 586105840 5851 v [0.083 |
24 B |0.63610.629]0.635]| v [0.050 [
3 4 | 6.6%%12.63610.b32] - 10.052
2 s | 0.23810.23L10.2321 vV |0.050
21 6 |0.290(0.788(0.780| v 0082
20 7 1 0.238]0. 38| 0.838 | v~ [0D.051 |
19 s |2.289|0.339]10o.gga | v |o.081 l
18 9 10.99110.939[2.9901  10.049
L 17 0 | 9.991[0.9849[0.990] V |0.050
16 u [1.043(1.04dl |r.ou2 | L~ 10.052
| 15 n | ].09911.09211.093] v lo.081
14 B {1 1.14951) . 14311094 ] v 10.051
13 2% | 1.19211.196(1.19k% v [0.052%
12 25 | 1.29511.29911.29uf v |0.082
11 % | 1.29511.295811.295 | vV ]0.0808
10 27 | 1.34711.34511.39b] v~ 10.051
9 2 11.39911.29211.398] vy~ 10.052
s 2 |1 .4471)1.949211.uy2| v 10.081
7 30 | 1.49911.99211.999 ]| Vv~ |0.052
6 n (1.55111.849911.5501 V 10.049
s 2 | 1.69([1.602|1.6005] v~ [0.0501
4 B |L.683[1.6511].652] v 0051}
3 “ [].78211.202 | 1.702] v~ |pn.0LD
2 3s |1 1.289114.254(1.7549] v~ 10.052
1 % | L. @091.RBo3 (18035 v |0.051% |
Bowom | 1 . 830 1.830]1.930] we |
\.szments:
Prepared by: QL PILLER Employer: BRAVK _IWTLR TEC

Date (dd/mm/yy): O L 1 28 1949

YV aba Clnns CUNED MNA2. Tlantwminal Dacictivity Drenha TChorl e .
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Seasonal Monitoring Program Guidelines: Version 2.1/April 1994

LTPP Seasonal Monitoring Program Agency Code L_L! b
Data Sheet SMP-CO5
Rain Gage Calibration LTPP Section ID WEOY

General Information:

Manufacturer: 7—5 X A S / N S T
Model Number: TPR ~S25M

Serial Number: l__ _2__ Q@_ Z

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

- Rain Gage Calibration Data

Trial Start Time End Time Volume Number of | Adjustment’
(Military) (Militar~: (ml) Tips No. of Turns

1 | 080po | 000 (473 . |/23. 0.3
2 b2cc | jogo | 473. |l 00D.

-l

oo o St g
e —————————

|

.
— c— — — — — —— —— tv— — S——— — ot ——

' Adjust gage to obtain 100 tips + 3 for 473 mi of water.

Comments:

~.

Prepared by: O: L. MILLER Employer: BRQUA/ INTERTER
Date (dd/mm/yy): 07/ 08 /19 <

Data Sheet SMP-C0S5: Tipping-Bucket Rain Gage Calibration
I1-50



Appendix C-1: Instrumentation Installation Information

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

Yy V¥ VY VvYvVvVYVvVVvYVYVvVYY

Data Sheet SMP-101:
Data Sheet SMP-102:
Data Sheet SMP-103:
Data Sheet SMP-104:
Data Sheet SMP-105:

List of Installed Instrumentation;
Instrumentation Locations;

Log of Piezometer Hole;

Log of Instrumentation Hole;

Field Gravimetric Moisture Contents;

Data Sheet SMP-I05(A): Lab Gravimetric Moisture Contents;
Data Sheet SMP-I0S(B): Gravimetric Moisture Comparison;

Data Sheet SMP-106:;
Data Sheet SMP-107:

TDR Moisture Content;
Representative Dry Density;

Plot of Gravimetric Moisture Results; and
Installation Photographs.
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Seasonal Monitoring Program Guidelines: Version 2.1/April 1994

LTPP Seasonal Monitoring Program Agency Code 76
Data Sheet SMP-D10 8 _ y Lr=]
SMP Field Activity Report’ LTPP Section ID Lo _§_> O _Z]

Onsxte Datalogger and Instrumentatxon

File Name - *.ONS ' Comments: Doaws LoaDd  ©aY
Battery Replace Yes » No Voltages
'Repairs/Calib. \PSTAL— SITZ.
S R — o i
Mobile Datalogger .
File Name - *. MOB NO Comments:
TDR/Resistance Voltages Sets (___Q_) A Ld e  Dunimb
Other: ________ 1o 5 THLL ATIoA
Manual Data Collection
Piezometer Yes ~No) | Comments: | STAL—
Resistance 2 pt. Sets (22
Resistivity 4 pt. Sets (&) :
Elevations Sets (£2) SD DoT osTALL BM (4o ')
Distress Survey Yes <{No '
Long. Dipstick Profile Yes -®o)
Photos or Video (Ye - No WWOSTRLC A T3 A

Other

FWD and Assocmted Data

FWD Testing Sets ( |_) | Operator: .L .M
JCP - Snap Rings Sets L_g_?_!_i_)
JCP - Faulting Sets (*/A)
IF REQUIR.ED ATTACH SKETCHES TO THIS DATA SHEET

Comments:

Prepared by: M wr: _424_41»/ T TE <

Date (dd/mm/yy): &=/ /Y12

Tl
Data Sheet SMP-D10: SMP Field Activity Report A-23



Seasonal Monitoring Program Gufdelines: Version 2.1/April 1994

LTPP Seasonal Monitoring Program
Data Sheet SMP-I01
Instrumentation Installed and Participants

Agency Code L_s_/.é:]
LTPP Section ID [Q_Q_QZI .

Senal Number(s) |
Instrument Hole:
Thermistor Probe o | Y4e AT
Resistivity Probe (o X Y AR
TDR Sensors el Y&AO01 1
' 16410 |
Equipment Cabinet:
Campbell Scientific CR10 Datalogger __<=9_=_l [ 570
Battery Package ol 562 |
Weather Station:
Rain Gage ol L =2o T8
Air Temperature Probe o\ Y CAAT |
Radiation Shield o ‘ Vol Ls;
Observation Piezometer/Bench Mark: o | n/a T
-

égency/Employer »

)?’gg, InTER [ C

Ron  URBACH

&m /«/fZ‘&ffC—

Dfrp miLLER bty I TE~TE
| DA ST7ARANND =2 L7

LPARIS oRmESHER [ 2. Y

Lor Jfuces {Reinge) So LT

Lors CALkings [ Brinag) <2 boT”

Date (dd/mm/yy): S22/ /Y | T4

Dg’t‘g {Sheet SMP-101: List of Installed Ixnstrumentation

e




46 s A TY A

Seasonal Monitoring Program Guidelines: Version 2.1a/March 1995

LTPP Seasonal Monitoring Program Agency Code [_‘[ 61
Data Sheet SMP-102
Installed Instrument Location LTPP Section ID [e&01)

Longitudinal and Transverse Location of Instrumentation:

Instrumentation Hole
Observation Piezometer
Equipment Cabinet
Weather Station

.| DoT___Bm st+oo Tteo | ——  |#-/7.70 \
Tans istance in meters from pavement edge (see LTTP Manual for FWD

Testing) with (+) values toward mid-lane and (-) towards shoulder . M
: ¥ Based o 1% )
Degth Location of Instrumentation: Wbt ANES (‘3";

Thermistor |MetalTop | 0. 025 | 0. 02 % B j

Probe Metal Bottom | ©@. | 5 2| ©. 1L Y42 .
PVCTop |©.232|0.235

Resistivity Probe w 230|l0.2 50

1 ©o.330 ©.328 |Bose alal. wet Lonmlorivm
2 o . 183 LS. 490 -
3 o. @35 0.627

4 0. 128 0.7 86

5 ©.34¢° _©0.930°

6 l.oaz 1.-295

7 L.245 1l.250

8 1.397 1.240

9 d1.70%2 L. Tox

10 2. 207 985

TACH TCO ' OF IN N ( HOWIN
DIRECTION OF TRAFFIC AND LOCATION OF THERMISTOR AND RESISTIVITY
PROBES. LABEL PROBES "T" AND "R", RESPECTIVELY
Prepared by: %&ﬂ_/wﬁﬁ?ﬁ—— Employer: Braun Intertec Corporation

Date (dd/mmm/yy): 65 | Tut/ 94

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 (46
Data Sheet SMP-103
Log of Piezometer Hole LTPP Section ID LQ _8__ Q_ fj
Operator: jabit [catkins Equipment Used: cmEe 55
' ’ — 114 on Y 1Z M Lawe
Location: Station: ﬁ’ 19:_ Q_ Offset: -2/ m (from lane edge)

Bore Hole Diameter: _{ __4/_(_) mm Auger Type: 5//1 “5 oLlD STEW

Scale Depth from Material Material
(m) Surface' (m) Description Code’
0, 2- G/AWEC 774 0 L
_05_ G LTy CL#y BLA -
70" DARA GRYY 1%/
1.0 _ MOLST 70 WET
-+
. 1.5 . ll 4/ - i
. | S/L7y Ly GRS 1Y/
- JINLeT T W ET '
_25_ |
_30__
_35__
4.0

- 4P'7‘;.'( < F F 2.2
LTE7L SHANM . =5 1 70 , )
21

45 __| BENTONITE] 3.2 )11 TO
LTy CLrhy =0° 7 B P

éa/v%i:;/a" xf‘.m;f}) pi oAt e PiROTE 2777(/_4- /L

5.0 Tb7 e Tol A iaceT i FRore 72770 F V'~

ONE & SAC FAIL 2F Z0il [AALY7)]

' Format: __ . m; 2 Format: __ .

Prepared by: F% 0N M R BHC/‘JL Employer: Braun Intertec Corporation
Date (dd/mmm/yy): [ $1 T U 1 94

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

LTPP Seasonal Monitoring Program Agency Code L‘f‘_ _6_]
Data Sheet SMP-104 )
Log of Instrumentation Hole LTPP Section ID o ﬁ __ij
Operator: 'INGLi-_/ Cackrs Equipment Used: Cm £ 55
‘ ¥
Location: Station: 5 7+ 2 O  Offset: [ . ZZ m (from lane edge)
’ ;. “ Haz Ml \,o.-w\_
Bore Hole Diameter: 20 5 .mm /2 ‘ ¥ B o g
Scale *  Strata Material FAlY  Material
(m) Change' (m) Description at Code?
Tl [ 247 A 200
, l
— = J27 CAuUIHED FRAVEC: Bamnp % | 304
T oso 0. 47 cRAvE L PRowN 3 2072
~ os0 0,560 ST e S S LT 4 /2]
— om_ 0. 70 | SIETDy iy IS Jow £7] S /%)
: 0.80 : 0.8/ | 2ETY EErsL ol o WET 6 1%/
090 __ 0.2/ SILTY c& /1 / 7 7 /3/
_ 100 __ [ O |35 7 ey b ’ >’ 1.2 12/
L0 l.12 ST s T W T 7 [%/
120 __ 1e23 s”’ryc"'%a/%’{-}}a’_“&%‘sf‘v 10 13/
STL7 Y Co DH Brow//!
“"i'i:"' )e 27 j WA 0lST G ET /) 12/
— 1s0 .52 | °°7” O ST 78 cwT ANEER
160 __ J. 64 | 24T CL}%/%’ i EANEY
— - 1.79 | Y st e L1t 12/
s /-50 s’bwcﬁ%&ﬁi;{%‘/wa‘r ds| /35 /
S Ce
_f'?:— z.o7 Uﬂyxﬂoz rTaa/ET‘ /6 13/
_ 20 _
— 230 __
— 240 __
2.50
'Format: __ . __ _ _ m; 2Format: __ __ __

Prepared by: R O/V UR&%CH Employer: Braun I rtec Cor ion

Data Sheet SMP-104: Log of Instrumentation Hole
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Seasonal Monitoring Program Guidelines: Version 2.1/April 1994

LTPP Seasonal Monitoring Program Agency Code [(Y&)

Data Sheet SMP-106
{ TDR Moisture Content LTPP Section ID (O 0 Y]

Required Settihgs:

Dist./Division: 0.25m
Phase Velocity: 0.99
Noise Filter: 1average gL, Times

1 |0.328] 1430 c.eo [_8.31 %0
2 | ©. 480 | \4zr= [o0.60 |_2.91

3 06371 \41o [ 0.96 |22.22

s oz lhco | 1.18 |34.42| Fer 7eaee

5 | 0930 1345 | 1.07 |28.35

6 1.035| 1330 | L.272139.23 | FhTTRRCE.
7 |L.250| A3 | L.13 [ 31.61| FuaT TRAcE
8 1.3290| fzxse | .42 |43 .92 | FATTRKE

9 | V. Joz| \225 | .46 |52 08 | FuaTTce

10 | 1.A8%5| 1zoo| 1.43 | 50.6L3 |FLAT ThAce

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

P [ @ DOF s W
vy | o)

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

ATTACH TDR TRACES TO THIS DATA SHEET.
Comments: FL#T TRACES pbe S5Cnd |~ FUeTion Fora7

DIFFcac 7™ 7 D5fin< (L#ﬂ—éz PG DR Ly ZSS//?‘&J

Prepared by: = Employer: f&gu /vmerfc

Date (dd/mm/yy): <=2/ L5/ 74

A-13

Data Sheet SMP-106: TDR Moisture Contents
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Seasonal Monitoring Program Guidelines: Version 2.1a/March 1995

LTPP Seasonal Monitoring Program Agency Code LY 6]
Data Sheet SMP-107
Representative Dry Density LTPP Section ID (o8 o0Y1
Depth of Representative Sample (from pavement surface)s __ . __ __
Dry Density Determination:
a. Tare Weight of Empty Mold: g (Db
b Weight of Mold and Compacted Soil: e 8 (_.__
c. Weight of Compacted Sample (b - a): e g(_.__y
d. Unit Weight of Compacted Soil = [(b 7a)/943.0] = . ____glem®
(b-a)*30] = — Ib/£2)
e. Dry Density of Compacted Soil & [d / (100 - 1)] = _ glem’
(_ 1b/£t)
Moisture Content Determination:
m.  Tare Weight of P e ® g
n. Weight of Pan and Moisture Sample: ——___.__£g
o. Weight of and Dry Sample: —— . __&
p- Weight 6f Moisture (n - 0): I
q. Wejght of Dry Sample (o - m): ——— - __B8
r. oisture Content by Weight = [(p/ (p + @) * 100] = %
Commients: NoT~ PaArRT _ oF Trecepure ns 1294
Prepared by: /Zkﬂ’l&__ j;&l/ Employer: Braun Intertec Corporation

rn-STWiC /

Data Sheet SMP-107: Representative Dry Density

A
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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:

vV vy vy

Data Sheet SMP-DO03:
Data Sheet SMP-D04:
Data Sheet SMP-DO05:
Data Sheet SMP-D(8:

Contact Resistance Measurements;

Four-Point Resistivity Measurements;

Ground Water Table Measurements; and

Surface Elevation Measurements - AC Pavements.



/1OCrr £ 7O

Seasopal Monitoring Program Guidelines: Version 2.1/April 1994

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

Aéency Code
LTPP Section ID

(€ L]
P22 Y]

_
—

Onsite Datalogger and Instrumentation

File Name - *.ONS YeSaad/nl,. | Comments:
Battery Replace .Y es @ Voltages /3.5
Repairs/Calib. .
|| Other: T
Mobile Datalogger
File Name - *. MOB psesupn s | Comments; ——————
TDR/Resistance Voltages Sets ( 2_) [

Other:

T

Manual Data Collection

Piezometer @ No Comments: Dry ‘).‘Q‘?
Resistance 2 pt. Sets G —_—
Resistivity 4 pt. Sets ()

Elevations Sets (| ) —_—

Distress Survey Yes -@ —

Long. Dipstick Profile Yes -@ —

Photos or Video ges - No oar Blocid

Other: ’

e e

FWD and Associated Data

D, LM

FWD Testing Sets (_</_) | Operator:
JCP - Snap Rings Sets (— )
JCP - Faulting Sets (_—)

Other:

IF REQUIRED, A

Comments:

TTACH SKETCHES TO THIS DATA SHEET

o~

[

Prepared by:

D:/rM

Date (dd/mm/yy): X/ /5.19Y
T
Dm Sheet SMP-D10: SMP Field Activity Repqrt

Employer: _[(SRAv& JATZRTEC
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LTPP Seasonazl Monitoring Program Agency Code (¢€&]
Data Sheet SMP-D03 | .
Contact Resistance Measurements Test Section Number e y--R4 roo B2
190

Start Time (military): _/o" 4/

PN

1 1 2
2 z 3 :
3 3 4
< K 5 R
s 5 ; - 3
6 2 7
7 7 3 -
3 8 b -
9 9 10 A
10 10 16 ). 3] 1.2S 4 WBh—linl —
1 1 12 0.92460 i 146 9 y ¢
12 = | ¥ 0.9292 { L4659 n
13 13 1¢ 0. 837 il /4532 == {
i e d o o.730 i 1422
15 15 16 D.912 ! 1383 s NI
16 1% v 0 .90 i 1396 c=ll & Jg
17 17 13 9. 630 | 1504 = =
13 18 ¥ 0. 4%2 [ /3576 = El
19 19 20 i 0.503 { \ 1)s82 =l = 3l
m w | 0.543 i 1 1s85 _
21 21 2 0.6 00 | LS 32
= E v _lo.4/4 - s = L | gﬂ
3 23 2 il wlés 1 304, 7 /lé_§/ —
2 % | ¥ 277.3 1666
s 25 % 279.0 Lot £
26 2 22 302,9 L6 47
b2 7 T 302.6 (S 73
2 ] i 306.0 [S 76
29 » 30 387./ { 4.5
30 3 | % | YolLTS | 0.687 [ 114179 \
3 31 32 0.972 k306 \

2z 4 2.19¢ RAXE
33 3 34 2.03%0 | K60
ko 3¢ ¥ ' 487 V LO 2.3
35 3§ 36 9 45 miyfl [
36 36 31 lnlliuelde | [, O miero 1] 4286 Ri =54 =097 1
37 A 3 1445 [490  IRx=% 1 jc0.7
3 38 39 18 W 140323 .R3 =Er 4 100y
3 32 ======me MQ[ =$=‘7 'Q me

Comments (/:M St srEy Box FRom 6%/7‘;’ wWiTH T L )

pﬂ 4 LTS /ST AT RON
Preparcd b}" Km v ,/D O C‘:[polrémployer: g{eau,\l Iu‘rfg75’(_ (o'ﬂ? .
Date: Tul *//5"//9?‘/

of



-

R "'l/ Vh"‘frg o=7 - Y o -~ Vas

LTPP Seasonal Monitoring Program Agency Code (Yé)
Data Shest SMP-D04 . .
Four-Point Resistivity Measurements Test Section Number (984
jmO BT

—AC (w 'cv??

Start Time (military): _ /0" S &

Bne

. \
1 1 2 3 4 lmilld VI 112.9 Niero ?5‘7
2 2| 3 4 | 5 q92.0 966
5 3] ¢ | 5 |6 86.6 |l )069
4 4] s 6§ | 7 46, 7 Al Lo7e
5 s | 6| 7 |8 19.3 vl 130
6 6| 7| &8 |9 20. 9 V] 1294 .| [ T -
7 7] & | 9 |10 13.2_ NI A el
8 81 9 | 1011 2o. ! |1 /1320 4! |
9 s | 10 | 11 |12 ] &.2 1230:.—: [ is - 4
10 0| 11 | 12 |13 F ]8.4 1202 e o - I
1m |11 12 | 13 |14 12.4 | | 1399 3 Lgrzprti !
12 2] 15 | 14 |15 24.7 | 11339 -
13 13 14 | 15 | 16 13.2 [ | 1302
14 14| 15 | 16 | 17 20.0 1,300
15 5| 16 | 17 | 18 17. 4 | |134S
16 61 17 | 18 | 19 17.7 1382
17 17] 18 | 19 | 20 /6, | i 1195¢8
18 18] 19 | 20 |21 [S .3 /S 16
19 9] 20 | 21 | 22 13,4 /539
20 |20 21 | 2 | 5 14,5 /6 45 ==| & B
21 |2t =2 | B | 2¢ /2.9 |6 02 < =l
7 |22 B | 2% |25 /2.7 1604 i3 |l
5 || 26| > (2] .1 |/2.2 J&o? = &
28 | 24| 25 | 26 | 27 /2. & /.74 i
35 | 25| 26 | 27 | 28 13. 4 .73 9 _ i
26 | 26| 27 | 28 | 29 13.0 L3261 == '
27 | 27| 28 | 29 | 30 12,2 1,702 \
28 | 28| 29 | 30 | 31 12.2 " A= \
2 |29 30 | 31 | 32 13,/ mllC 1 1616 \
50 |30 31 | 32 | 33 4.9 milcrol 969 \
3t [s1] 52| 33 [ 34 /2.4 mYL 1 L3296 \

52 |32 33 | 34 | 35 e / 62 45

35 1313135 13 Jf,aliim /o S
72¢ | 36| 3G | 37 |37 1L 1. 2 iﬁo 3 ::ﬁ ;/ﬁ ’i °""’_,

: 3 K- 2 | =2 4= JOQ.

Onﬁgm SZ 35 ;33 ;3 V«?Y'—_}%[?jz m Wl If?—?L fe37:1 /009

29 (39| 29| ©o° ,L 4.8.5 N2 D . e, - Sb=7 0.999M
e~ 720 T 7y BvC

%arcg b;&: ~ ; o4 / //R‘I/f J_mgloycr Besus lnrenzse Coe2. cc Coer,

S ad //5’/ /29y Oommenrs: DAY AL INSTHL,
(ommerrs

Date:




/65K 7505

LTPP Seasonal Monitoring Program Agency Code ﬁ'[(gj
Darta Sheet SMP-DO03

Ground Water Table Measurement Test Section Number 9% 043
PiezomeTER & 0
WelH Depth (m): / 285

w
e

—

! Distance from .top of piezomet\e{ pipe to top of ground water table; to an accuracy of
=10 mm (0.4 in) C Ly
) ol 7‘ .
"

P E2omETER N
T\

wATEA AW




. .
e \--’\,\_ "L [ »

Ly

_Start Time (military):

vactad

/=

LTPP Seasonal Monitoring Program

Data Sheet SMP-DO08

Elevaton Measurements - AC

Agency Code

Test Section Number

&)
2R

Type of Instrument: W LL_ 9 NA L2000

0220

TS| station i s Vel bt omments: -
P \ERomer ZQ«?_Q_ e _.2_.526 1 1 © LéS.?i? ,
orma |5 +0T [ €437 Qf‘w ' f | L9436 {’1,!7\ ]
7
’ (it : ¥ (m -v?é::;j_;_..,i
2 .00|,08%2]1.07091.00/8 |1.0200|1.9/10G [
.25 |l.0v801/,026210.227810972212:2628
3.:50 0002 |0.%4323]09538|2.933910.2292
3:7510.959% ]0.9923 02127 10.89%3 P-38¢63
u.0c 09157 |2.897£]0:-%692 [084%3 |0-8388
- 2¢ |0.856Y |0 ¥325[0.%1 19 [0.72 1 |0 7722
Y+$010.7961 |0,7798|2.7.523|0:733212.725% i
Y. 75 |0.236/10.2190 (029287122729 |0:6623 | |
S+00 0070306535 |0.628/ |0 w272 [0.5985 | |
S+ 100 69ds 0,280 0. w02y |0.58220.8733] |
S 22004202 B.0053]0.5785 0557710, SY8S | B F
|5 +25 10,6058 [0,892Y10.8674 |2:J928 0.8373] |
__ —'-—-I — _____.________n.-___.J_____{_._L_____o;_.,_____ l
B gy NS T _:_-;_______.._:_.__‘“:_._;L;.____:'._-L__ __"__/.._._.
L Ny NN MU, RN M, [ S—— P S T
S NGNS JRVNETN NS PO, Ep— e e et
T L L o [
—t 1l __ S Sp— _e_L__ S SETY [N RN N —
—FN e e s LA G L e

prepared by: 1D.{ 47 Tt R &L

fv«[ ?‘/5* T4

Date:




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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460804 - 46SA Updated 31-Oct-95
LOCATION - ST-1804 EB Lane, 9 Miles Northwest of Pollock, SD

CONTACTS - Dennis Schneider (605) 845-3844
TEMP HOLES - Sta 5+03, Depths are about 0.9", 3.5", and 6.1" (AC thickness = 7.1").

DISTRESS COMMENTS:
Sta Fl - Tests at 25 foot intervals from Sta 3+00 to Sta 5+00, and at Sta 5+20.
520 LP ADJACENT TO INSTRUMENTATION HOLE

Sta  F3 - Tests at 25 foot intervals from Sta 3+00 to Sta 5+00, and at Sta 5+ 10,

and 5+25.
(none)
PIEZOMETER - Sta 4+00, 1.0 feet from edge of paved shoulder, Depth = 4.288M.
ELEVATIONS - SD/DOT BM at Sta 5+00, at edge of ROW next to SHRP sign.
Offsets: PE OWP ML IWP ILE

™ -0.16 016 0.76 1.83 290 3.51 3.81
(ft) 05 05 25 60 95 1.5 125
(nail) ‘ (nail)

Note: Offsets are based on 12 foot lane measured from the centerline for the road. Lane
edge stripe is not at 12 foot.

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

Sta:  Transverse profiles every 25 feet from Sta 3+00 to Sta 5+00, and at Sta 5+10,
5+20, and 5+25.

MMENTS - Check temperature hole depths - refilled on 95G loop.
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Rate the condition of the instrumentation area (check one):

P

immediate future)

Good (little or no distress; repairs are not required in the

Poor (significant distress, repairs required now or in the immediate future)
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LTPP Seasonal Monitoring Program Agency Code 4 6 ]
Data Sheet SMP-M1 (Page 1) SHRP Section ID ﬁ‘:z [0 & "0—6_ ]
Distress Survey of Inscumentation Area Survey Date (29/12 1 24

Use grid below to sketch distresses within 1.5 m (5 ft) of instrumentation block/hole and trench.
Use LTPP Distess Identification Manual to extent possible. (Note: each square in grid equals

0.1 m by 0.1 m area)
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Use table below to record settlement of pavement in instrumentation area.

Measurement Device:

;f,'auam:me

Bl

A . Settlement, mm:
Location-: Location 1 | Location 2 | Location 3 -| Location 4 fh
Inscrumentation block/hole | —. 0,3 . |—_1.9. | — Z.4 — Qe 5
Trench - 2.3. P _2.4. n/a na
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