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LTPP Seasonal Monitoring Program
Site Installation Report for GPS Section 833802 (83B)
Glenlea, Manitoba

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 833802, which
is part of the core Seasonal Monitoring Program (SMP) under the Federal Highway Administration
(FHWA) LTPP Division. This pavement section was instrumented on October 14, 1993, and had
regular data collection through June 21, 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 833802 is located on the northbound driving lane of Provincial Highway 75 in the
southeast corner of Manitoba near Glenlea, which is about 24 kilometers south of Winnipeg.

B. General T ection Information

This four-lane divided highway has a 250-mm thick jointed plain concrete (JPC) surface placed in
1985. The rest of the pavement structure consists of a 125-mm thick crushed gravel base, 150-mm
thick lime-treated soil, and 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 LOSA 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.
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The geographic location and existing pavement structure place this section in Cell 19 of the SMP
experiment, which is defined by the following parameters:

JPC pavement;

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

vvyvYyypey

This was the seventh and final SMP installation in the LTPP North Central Region in 1993, and
highlights of the installation are summarized in Section IV of this report. The people involved with
the installation are listed on "Data Sheet SMP-I01: List of Installed Instrumentation,” which is
included in Appendix C-1 along with other SMP installation forms.

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

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



II. Instrumentation Installation
A, Pre-l lation Activiti

The Manitoba Highways and Transportation, sometimes referred to as "the agency"” in this report,
currently has a long-term monitoring plan where Benkelman Beam deflection data is collected yearly-
on the entire highway network from April through May. The deflection data is used for pavement
designs and for setting spring load restrictions on secondary highways. In this respect, the agency
was very willing to participate in the SMP regarding GPS sections 831801 and 833802.

Mr. Ray Van Cauwenberghe and Mr. Fred Young of Manitoba Highways and Transportation were
initially contacted regarding potential sections identified for the seasonal monitoring pilot activities
started in 1991 under the Strategic Highway Research Program (SHRP). GPS section 831801 was
included in the pilot study, but GPS 833802 was not. Field notes and data analysis results from the
SHRP SMP pilot are included in "LTPP Seasonal Monitoring Program Site Installation Report for
GPS Section 831801 (83A), Oak Lake, Manitoba."

In 1993, Mr. Dennis Watson of Manitoba Highways and Transportation was contacted to confirm
agency support for GPS section 833802 as a core section in experimental Cell 19 of the SMP study
administered by the FHWA LTPP Division. The agency agreed to support the section and to defer
any pavement rehabilitation at least the five years required to get three years of monitoring data that
is collected every other year.

On August 27, 1993, a pre-installation meeting was held with Manitoba Highways and Transportation
staff in Winnipeg, Manitoba. Staff involved with instrumentation installation and monitoring activities
for both GPS section 831801 and 833802 attended the meeting. A presentation was given on the
SMP and arrangements were made for the agency to supply equipment and materials required for the
installation. Installation dates were set for agency staff to verify availability of equipment and
materials, because the Regional Coordination Office (RCO) was looking at a very tight schedule to
complete seven SMP installations before winter weather conditions would prevent any additional
installations. The agenda, list of participants, and notes from the meeting are included in Appendix
B-1.

After the pre-installation meeting, Mr. Robert Van Sambeek and Mr. Watson stopped at GPS section
833802 to identify any installation concerns with the site and to select which end of the section to
monitor. No visit was made to GPS section 831801, because of the distance to the site. Field notes
from the site visit for section 833802 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.

For the TDR probes, checks/calibrations were done with the cable reader setting for the noise filter at
8.0, which is different than listed in the guidelines. Also, the check in water for TDR probe 4 has a
calculated dielectric less than the range specified in the guidelines. However, this was not realized
until after the probe had been installed. It is beyond the scope of this installation report to determine
what caused the calibration in water to fail or whether data from the probe is reasonable.

With respect to instrument checks on the resistivity probe, Data Sheet SMP-CO03 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 (42 mm) if not measured;
- Electrode No. 17 in the range 840 mm + 3 mm as a check; and
- Electrode No. 36 assigned at 1,805 mm from the top of the probe.
- Average electrode spacing is (1805 - 29)/35, which is 50.74 mm.

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

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

S. Recorded Electrode No. 1 at 29 mm and cumulated "adjusted average spacmgs 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 27, 1993 site visit and FWDCHECK program analysis for FWD
testing done June 9, 1993, the five panels from Station 4+42 to Station 5+21 were selected for
monitoring, and instrumentation would be placed at Station 5+ 11, based on the following items:

> Joint at Station 5+00 allowed instrumentation to be placed in panel adjacent to the
section limits without having to skip a panel;

> FWDCHECK analysis results were more uniform for both Westergaard based Rigid
Thickness and Volumetric Modulus of Subgrade Reaction;

> The datalogger cabinet could be located in line with a 90-mm by 90-mm SHRP sign
post marking the section limit at Station 5+00 to help protect the cabinet from
vehicles driving in the ditch; and

> This end of the section avoided concern with repairs required for panels just outside
Station 0+00 limits for the section.

B. Installation Activities

The SMP instrumentation installation itinerary for Canada included travel, installation, and data
collection time for three sites over a two-week period. Two travel days were allowed to make the
1600 kilometer trip from the RCO to the installation in Saskatchewan, which included stops at GPS
sections 833802 and 831801 in Manitoba to confirm installation details at the sites and extra time for
crossing the international border between the United States and Canada.

Border crossing was delayed one day because of problems encountered for instrumentation that was
not returning to the RCO. Eventually, required forms for equipment registration and exemptions
from import taxes and duties were completed. The certificate of registration that will allow export of
instrumentation used at GPS section 833802 after termination of monitoring is included in Appendix
C-1.

Instrumentation installation was completed at GPS section 833802 on October 14, 1993. 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-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.
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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. FWD testing was done prior to sawing the block and trench, but the testing only included
midpanel tests and the test required over the instrumentation hole.

The largest pavement saw available to the agency was used to cut the block and conduit trench, but
the saw did not reach through the bottom 6.0 mm of the pavement. RCO and agency staff decided to
jack-hammer the block into pieces for removal, and agency staff would locate patching material to
repair the pavement.

After the pavement at the instrumentation hole was removed, the "Derric Digger," used by the agency
to install sign posts, was moved into position over the hole and material was put into buckets as it
was removed in 0.15-m lifts.

TDR probes were placed according to protocol on this site, except that TDR probe 2 was shifted 25
mm to place it mid-depth in the lime-treated soil. It was very time consuming to process subgrade
soils to place around the instrumentation, because all the soil had to be manually broken or cut into
lumps less than 25-mm diameter. Also, base material was placed and compacted to the original
elevation, which required salvaging about the last 30-mm depth of material used in the
instrumentation hole from the conduit trench on the shoulder.

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-I05(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.

> 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. A plot comparing the TDR probe
moisture data to the field and laboratory data is also included in Appendix C-1.
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> The field and laboratory moisture results were consistent with an average difference of
1.9 percentage points compared to the average moisture of about 30 percent for all ten
of the samples.

> The moisture estimate from TDR probe 1 for the crushed gravel base is 2.3
percentage points lower than the average obtained between the field and laboratory
data, and the moisture estimate from TDR probe 2 in the lime-treated soil is 3.4
percentage points higher than the average from field and laboratory data.

> Moisture estimates from TDR probes 3 through 10 in the subgrade soil are all greater
than 30 percent, and they are more consistent with the field and laboratory results
than results obtained for the crushed gravel base and lime-treated soil. For these TDR
probes, moisture estimates average 4.1 percentage points higher than 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 used appropriate for the three materials on this site
including fine-grain subgrade, lime-treated soil, and crushed-gravel base?

2. Do materials used for soil stabilization affect TDR probe traces?

3 How much influence does compaction have on the results?

"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 1I-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 11-32 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 original plan was to epoxy the concrete block back in place; but, as noted
earlier, it was destroyed during removal. Pavement repair became more complicated with agency
staff unable to find quick-set patching material, and both the block and the trench for the conduit had
to be patched with a high-cement content mortar mix. Mortar mix, with most of the small aggregate
removed, was also used to bond the pavement thermistor probe into the saw cut made for the probe.
The mortar mix was kept warm in a truck, and hot water was used to prepare the patching material to
promote faster curing. In addition, the repair was covered with a tarp to keep it warm. However,
the lane still had to be closed overnight because the repair had not cured.

On the following day, monitoring activities were modified to keep the FWD and van off the pavement
repair, and saw cuts extending from the block and conduit repair were filled flush to the pavement
surface with Dow Corning 888 joint sealant. '

Additional observations about the pavement repair at the instrumentation hole up to the completion of
this installation report only include a slight spall that developed between the trench and the shoulder
and minor sealant damage in the saw cuts.



III. SMP Data Collection
Initial P llecti

On October 15, 1993, final wiring of the datalogger in the cabinet was completed, snap rings for
monitoring joint openings were installed according to protocol, and the first set of SMP data was
collected.

Two cycles of FWD data were collected, as well as faulting data, elevation data, 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 15, 1993. Also, no joint opening data were taken until
November 15, 1993, because the silicon on the snap rings had not cured. The November joint
opening data and resistivity probe readings along with manual data collected October 15, 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.
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Data from the piezometer should not be entered into the IMS database because extremely 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 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 October 15, 1993 through June 20, 1995, and
Manitoba Highways and Transportation 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:

[ 4

TDR probe 4 calibration result in water was outside guideline limits, and any potential
influence on the data collected needs to be addressed.

Extremely low permeability of the subgrade makes the piezometer data the day after
the installation questionable.

On November 15, 1993, a relay was added to the datalogger at the site, which
included a change in the data format for subsequent files.

On May 16, 1994, the FWD deflection sensor located at the center of the loadplate
was not working.

On August 22, 1994, the tipping-bucket rain gauge funnel was unplugged. See
photograph in Appendix D-2.

Some TDR traces for probes in the fine-grain subgrade have flat signals out the open
end of the probe.

On May 8, 1995, the thermistor 25-mm deep in the pavement failed and never started
working again. These temperature data are not available, except for manual readings
done during FWD testing roughly one day per month.

Instrumentation and equipment problems at the site include the following:

>

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 November 15, 1994, manual TDR traces for probes 5
through 10 in the fine-grain subgrade were printed to document the flat signal out the
open end of the probe. A copy of the data is included in Appendix D-2 along with
screen prints of TDR traces automatically collected that day.

Cold temperature problems with the cable reader caused vertical shifts 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.

On January 18, 1994, the datalogger cabinet on this site, which regularly has high
winds, was packed full of snow. All open bolt holes and cracks were sealed to help
keep snow from being drawn into the cabinet by decreased pressure on the down-wind
side of the cabinet.

An obstruction in the piezometer was removed June 20, 1994.
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> On August 22, 1994, debris was removed from the tipping-bucket rain gauge funnel.
Some precipitation held in the funnel may have evaporated, which would affect both
precipitation amount and precipitation intensity recorded. See photograph in
Appendix D-2.

> On May 8, 1995, the thermistor 25-mm deep in the pavement failed and never started
working again. Screen prints located in Appendix D-2 show the failure mode for the
sensor, which included an initial 15°C shift, and then a gradual drift to readings
around 90° C over about a period of about 20 days. Alternatives for retrofit
thermistors on SMP installations have been discussed with FHWA LTPP Division
staff, but no procedure has been implemented up to the date of this report.

> Vertical movement of the piezometer has been documented on other SMP installations
with both a piezometer and an agency benchmark. On this installation with a single
elevation reference, agency staff have tied the piezometer elevation to another
reference on three occasions to help determine the piezometer stability. Elevation
data shown on the plot in Appendix D-2 indicates 13.0 mm and 9.0 mm of change in
elevation for the piezometer for successive surveys. This indicates one of the
references is moving, and elevation data analysis for estimating frost heave will have
to account for movement of the reference.

Other problems experienced at the site include failures with switch boxes used to collect manual
resistance and resistivity data and failures of the CRREL multiplexer for automated resistance data
collection. Print screens showing the failure modes for the CRREL multiplexer are included in
Appendix D-2.
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IV. Summary, Conclusions, and Recommendations

|

ion Installation Highligh

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

This was the seventh and final SMP installation in the LTPP North Central Regnon in
1993 but only the second installation on a concrete pavement.

Frost penetration estimates in Manitoba are about 2.3 m, and the resistivity probe can
monitor frost penetration to 2.11 m below the concrete pavement surface. However,
the small particle size and high moisture content of the subgrade should make
frost/thaw data very unique in this cold climate.

Agency staff are collecting temperature, precipitation, and frost/thaw data at the site
to obtain continuous data records instead of typical SMP monitoring data obtained
every other year.

Data for this 1993 installation were transferred to forms from the LTPP Seasonal
Monitoring Program: 1 i D llection Guideli 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 or are recommended for future installations:

4

Use very low penetration rate on the auger when removing materials from
instrumentation hole to keep the material from coming out in large lumps.
Alternatively, soil processing equipment could be rented to prepare soil for placement
around instrumentation; and

Include hazard markers by the cabinet, but leave room for maintenance equipment to
work between the markers and the cabinet.

12



Appendix A-1: Test Section Background Information

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

SMP location map;

Detailed section location map;

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

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

LTPP Form S04 - base and subgrade moisture data.

vy vvyvyeyy
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STRATEGIC HIGHWAY RESEARCH PROGRAM

GENERAL PAVEMENT STUDIES [GAY 251520
Long-Term Pavement Performance Monitoring
Project Information Sheet B.R.T, IiiC.
REGION: North Central PAVEMENT TYPE: Jointed Plain Concrete
STATE: Manitoba
SHRP Assigned ID: 833802 District: 12 Year Open: 1984
State Assigned ID: 10 Highway: - 75 Year Traffic: 1984
Design Cell ID: 3- 67 Length: 3.5 miles AADT: 2616
Lanes: 2 Trucks: 13.0 %
Shoulder Surface Type: Unspecified
Project Status: Approved
DESIGN FACTORS - Moisture: Dry
Temperature: Freeze
Subgrade: 51 = Clay (Liq Lim>50) Fine
Traffic: 117 KESAL/Yr Low (200)
Base Type: Granular
PCC Thickness: 11.0 in. High (9.5)
Dowels: No
LAYER CONFIGURATION
LAYER LAYER LAYER LAYER
NO.  DESCRIPTION THICKNESS MATERIAL TYPE

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

4 3 = Orig Surface 10.0 4 = Portland Cement Concrete (JPCP)
3 5 = Base lLayer 6.0 23 = Crushed Stone, Gravel, or Slag
2 6 = Subbase Layer 6.0 42 = Lime-Treated Subgrade Soil

1 7 = Subgrade 51 = Clay (Liq Lim>50)

PAVEMENT LAYER INFORMATION

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

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



Revised June 8, 1988

SECTION FIELD VERIFICATION FORM

Date State Project Code [ o
State Code _Z_ _.1
Rater SHRP Section I.D. _3 X O 2
Project and Section Identification

State District No. _Q 2 County or Parish GCATHE o]
Route Signing (Numeric Code) _;:.2...

Interstate ......... .1 State ........ cesans . 3

Primary .....ceeeeeee 2 Other .cccvveeeencsces & -
Route -Number T H 7.3
LTPP Experiment Code K3
Number of Through Lanes (One Direction) =_
Direction of Travel ) 3.

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

Westbound .......... 2 Southbound ......... & .
Available Project Length (Without Discontinuities) [ me

Start Point . End Point

.Test Section Milepoints a .
Additional Section location Informat:ion* . P;E #H420 ([ M*\
e S km (5 mile) Sovry  or AR [, $@0

K#0Io  Toweh on WEST SIJE  oF SITE
* Include distances from two landmarks (refer to specific procedures

outlined in the Initial State Visit Guidelines).
Location of menument:

Geomet nfo o
Lane Width (Feet) 1 2.
Lane (By Number) Included in Monitoring Section 1
(Lane 1 is Outside Lane, Lane 2 is Next to Lane 1, ete.)’
Shoulder Data: Outside ’ Inside
' Shoulder Shoulder
Total Width (Feet) 1 o. — b s
Paved Width (Feet) . S~
Surface Type _g..
Turf .....cceeeeeeee 1 CONCTELE .ccocevceeosss &
Cranular .....c.o20.. 2 Surface Treatment ..... 5
Asphalt Concrete ... 3 Other .....cccoescesesss b
Additional Data for PCC Shoulders: @
Average Joint Spacing (Feet) . .-
Skewness of Joints (Feet) ———— — .

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

5.18



Revised July 6, 1988

SECTION FIELD VERIFICATION FORM (CONTINUED)

State Code 3 _g__B_
, SHRP Section I.D. > 8 O 2
Vertical Alignment (from plans) )
Cut, Fill, or At Crade: FZV'
Depth of Cut/Fill at Start of Section: S
Depth of Cut/Fill at End of Section: 5’
o ormatio o C
Average Contraction Joint Spacing (Feet) ! Lf .
Average Intermediate Sawed Joint Spacing (Feet) (JRCP Only) — e
Skewness of Joints (Feet/Lane) —
CORE 1 (Beginning of Project)
Layer Layer Brief
No. Types* Thickness Material Description
1 Subgrade (G) Dark PlasTic Clay
2 e’ lime TreaTed
3 ﬂh Gr‘b\nv\}r«)“
4 1oox Pcc
5
6
7
Notes: I" o/l edge Tre«TmenT
K Core cal Threwah Kel vway
CORE 2 (End of Project)
Layer Layer Brief
No. Types#* Thickness Material Description
1l Subgrade (G)
2
3
4 - —_—
5 — -
6 - -
7 T ——

Notes:

*Layer Types: A = HMAC/Surface Treatmént, P = PCC Layer, B = Base/Subbase,
G = Subgrade

5.20



Date

Rater

* Measured as percent surface area for CRCP.

DISTRESS SURVEY FORM
PCC Surfaced Pavements
(GPS Experiments 3,4,5,9)

"D" Cracking
(Linear Feet of joints, cracks,
and free edges affected)*

. Joint Seal Damage¥*

(Number of joints)

. Longitudinal Cracking

(Linear Feet)

. Patch or Slab Replacement Deterioration

(Number and Sq. Ft.)

Pumping
(Check highest severity found)

. Transverse Cracking

(Number of Cracks)

. Corner Break** (Number) _____L_____
. Average < 0.4
Faulting**
0.4-0.8"
> 0.8"

** Not applicable to CRCP.

Comments JeinT C'Lv/"f;ﬂg @ 1Y JoiaTs

Revised June 8, 1988

State Code _é_ ___3__
SHRP Section ID = & O 2

Severity Level
Low Medium High

5.22
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SHRP/LTPP LAYER THICKNESS
LOSA - LO5B TABLES

26-AUG-93
--------- LOSA --===-ewee- == STA Q -~ -~ STA 5 --- s-e-e-=--- LO5 B REPRESENTATIVE -----c--conn-
CON IAYER DESC TYPE  THICK MATL THICK MATL LAYER DESC TYPE  THICK MATL INVENTORY
1 1 7 ss 103 103 17 ss 103 1
1 2 6 TS 4.9 338 6.9 338 2 6 TS 5.9 338 2
1 3 s GB 4 304 5.8 304 3 s GB 4.9 304 3
1 4 3 pC 9.8 4 9.8 4 4 3 PC 5.8 4 4

332 TS - 6o
o B ~ 15



SHRP-LTPP STATE CODE 8}
sunr\nsc\zox N C FIELD MATERTAL SAMPLING 2407
STATE — Mo 'AND FIELD TESTING SHRP ASSIGNED ID 5 3

LTPP EXPERIMENT GP p) 9 ROUTE/HIGHWAY. /9 Lane Direction N
SAMPLE/TEST: (a) Before Sectfon (b) After Section .~ FIELD SET »o. Z

IN SITU DENSITY AND MOISTURE TESTS DCG SHEET: 24

OPERATOR & Ware E AAMNyCLEAR DENSITY GavGE 1.0._7-23  super NUMBER /O oF 20

TEST DATE (- 5 - 99 LOCATION: STATION 574 Z TEST PIT NUMBER_ ] J°7 .
DATE OF LAST HAJOR CALIBRATION/Z-/Z - B OFFSET, i) feet from °/s
Note: Use additional sheets if necessary
A3
D . { —
- |DEPTH FROM SURFACE TO _ g 3/ 1 .. ‘/ ]
THE TOP OF THE LAYER, . S
INCRES (SEE S03) l ‘( Szl ) 33/2‘
BASE COURSE TOP SUBBASE TOP SUBGRADE TOP
TEST TYPE Result, pef Result, pcf Result, pcf
Wet Dxry Wet Dxy Wet Dry

MATERIAL TYPE:
(Unbound~G Other-T)

CMVA9.21129.81/05.7 | 7271//3.8 | 855
vensrry pee 2 [/ 7Z:71139.81/05.9 | 79.9 /8.0 | Jo.5
' *1/91.8 1137.31;00.7 [79.21/8.6 | 88.6
HL7 1124.21//0.5 |79.91)/6.7 | 86.7
avERAGE /93,9 1 /35.3] /10,1 172.8 | 1/6,7] B7.8
Method (A,B,or C)
Rod Depth, inches g g 7 8"
1174 2 7.0 |30.0% 375|285 32.9
v stry 218.] 7 ©.0 |30,0" 375|275 30,4
CONTENT, % 3|/, 85 " S.5 130,46 58,é 30,0 " 33,7
S.6 |30.6 "1 38.3|30,0" 2344

(AASHTO T239-86) 4 7 g

(AASHTO T238-86)

F-J

i
]
!
!
|
!
'

AVERAGE 6.0 28.0 33,0
GENERAL REMARKS: - fce BATE SUBEATE -
%%_ VERIFIED AND APPROVED MONTH-DAY-YEAR

2 " - __-l9__
Stew ef, Contractor SHRP Representative Date *
Affiliation: Affiliation:

ATERIALS AND RESEARCH
i PORTAGE AVENUE (ANNEX)
"UPEG, MANITOBA R3G 0T3

Form S04/Issued 19 February 1990




I C_ SHRP-LTPP state cooe 9 3

SHRP REGION FIELD MATERIAL SAMPLING

STATE 12 AND FIELD TESTING SHRP ASSIGNED m833 & ol
LTPP EXPERIMENT E / 5 ? ROUTE/HIGHWAY 73— Lane / Direction ﬁ/
SAMPLE/TEST: (a) Before Section (b) After Section FIELD SET NO.

s DCG SREET: 24
operaTorRB - WA RE HA MNUCLEAR DENSITY GAUGE I.D._/-n>  SHEET NUMBER 2 oF ZO
TEST DATE_/) -_4 - LOCATION: STATION___O- 47 TEST PIT NUMBER 7 /-7
DATE OF LAST MAJOR CALIBRATION/Z-)3%- 29 OFFSET___ 3 feet from °/s

Note: Use additional sheets if necessary

- 63’\) ~N
THE TOP OF THE LAYER, A

[~ \ A
| 2= = e
INCRES (SEE S03)

DEPTR FROM SURFACE TO /

BASE COURSE TOP SUBBASE TOP SUBGRADE TOP
TEST TYPE Result, pcf Result, pcf Result, pcf
Wet Dry Wet Dry Wet Dry

MATERIAL TYPE:
(Unbound=G Other~T)

11/42.3 | /33,6 1/123.6 | 72.491/29.7 | /8.1
w2 \/9/,7 122.3]/129.2 | 730(//3.0] 837

' 31/42.2 1122.91/23.6 | 756/, 7 | 81.7
(AASHTO T238-86) 4 |47, 2, /32,7111, 7 | 80.5147.2 g3 0
AVERAGE /42,2 132.91/20.8 8?,? //].77 8/.é

Method (A,B,or C)

/
Rod Depth, inches 4 7 4 ’ 8 i

(AASHTO T239-86) &

118.7 & (.5 |32 % 33.813.8% 90,7

IN SITv 217,49 " 7.0 |3L2°] 33,5|27.3"| 35.0

CONTENT, % 3 7,4 " 7,1 30,0 22,1 300 "l 36.7
7.4 /

7.1 |31.2 | 38.8]25.3"] 35.3
AVERAGE 7,0 54'6 5é '7

GENERAL REMARKS: “Pcc BAZE SuyuP BHAE
CERTIBIED VERIFIED AND APPROVED MONTH-DAY- YEAR
, - -19__
rew ef, Contractor SHRP Representative Date

Affiliation: . Affiliation:
MATERIALS AND rILUARUH
‘l1 PORTAGE AVERUE (ANNEX)
(NNIPEG, MANITOBA R3G (0} <]

Form S04/Issued 19 February 1990



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

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

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



Revised Hay 29, 1992

] STATE ASSIGNED ID __ _
SHEET &

DISTRESS SURVEY STATE CODE g3

LTPP PROGRAM SHRP SECTION ID 3 8 222
DISTRESS SURVEY FOR PAVEMENTS WITH JOINTED
PORTLAND CEMENT CONCRETE SURFAGES
DATE OF DISTRESS SURVEY (MONTH/DAY/YEAR) ' 0é/2 /73
SURVEYORS: B3 bW, — ot oo —
PAVEMENT SURFACE TEMP - BEFORE SF T _°c; aAFTER FR2F__ _°C
PHOTOS, VIDEO, OR BOTH WITH SURVEY (¢, vV, B) _
SEVERITY LEVEL
LOW MODERATE HIGH

DISTRESS TYZE

CRACKING .
1. CORNER BREAXS (Number) e @ T

2. DURABILITY "D" CRACKING ' _
(Nuzber of Affected Slabs) — e — — —— — — —— —

ARFA AFFECTED — — .

(Square Heters) e et ——t—e e e —t— — — —— —
3. LONGITUDINAL CRACKING — —_

(Meters) e e e —

Length Sealed _ -

(Heters) — i — e e —— ot —

4, ‘TRANSVERSE CRACKING _
(Nuzber of Cracks) — —— —
(Meters) e == —_—

l
')
[ |

Pl
Wl
[
I

|

I

Length Sealed —
(Heters) e e ——t— ——

|\

JOINT DEFICIEZNCIES

7. TRANSVERSE JOINT SEAL DAMAGE ] !
Well Sealed? (Y, N) s —Y-
If "Y" Number of Joints _-,3. _L_l. - ¢ o — — —

¥ | NOT SEALED ouT oF 35S TJtS
Sb. LONGITUDINAL JOINT SEAL DAMAGE
Number of Longitudinal Joints that have been sealed (0, 1, or 2) _[_

Length of Damaged Sealant (Keters) —_——

lo

6. SPALLING OF LONGITUDINAL JOINTIS o
(Meters) A — ___Q__ — e

7. SPALLING OF TRANSVERSE JOINTS _
Nesber of Affected Joints 31 _— i
Length Spalled (Meters) __z 2.4 . S I .



SHEET 5

DISTRESS SURVEY

LTPP PROGRAM

Revised Hay 29, 1992

STATE ASSIGNED ID

-

—— — S— ——

STATE CODE

8=

SHRE SECTION ID ~ 38 22

DISTRESS SURVEY FOR PAVEMENTS WITH JOINTED

NT CONCRETE SURFACES

PORTLAND CEH

(CONTINUED)
SEVERITY LEVEL

DISTRESS TYPE " MODERATE T Thien
SURFPACE DEFORMATION
8a. MAP CRACKING (Nuzber) _°_

(Square Heters) — Q.
§b.  SCALING (Nuzber) _L_

(Square Heters) — L.
9.  POLISHED AGGREGATE

(Square Keters) — ©o.__
10.  POPOUTS (Nusber) __c
MISCELLANEOUS DISTRESSES

R 2

11. BLOWUPS (Number)

12. FAULTING OF TRANSVERSE JOINTS &
13. LANE-TO-SEOULDER DROPOFF -
14, LANE-TO-SHOULDER SEPARATION - REFER T

15. PATCH/PATCH DETERIORATION

Flexible
(Number)
(Square Meters)
Rigid
(Number)
(Square Heters)

16. WATER BLEEDING AND PUMPING
(Number of Occurrences)

Length Affected
(Meters)

17. OTHER (Describe) _DIONT Have

—
a—— w—

——
— —

NI

ND CRACKS - REFER TO

REFER TO SREET 7

0 SHEET 7

—
—

——
m—

AU
||

|

SHEET 6

_—-—-._

FAv TPERER__ALort _— Ko FAVCTINC

o _Daof CAF MBI TS




Sjuewiwon

woe 1574 12 0¢ 6} wolL
X
0 T T T T T T _ IR R Bl
E : A : DU i
veafee 5 sdeenetineitioeetoncdecertena fevea N R -eee—f Ul
.m::.m . AT U N R b
-Opl..-m : ..m. .m... .
t A 9 '3
-mﬁ!-..“ .»u. e

v gL 2L e .z 9 S y ¢ 2% 1 wo
T AN I U I S N B S B N B NN B VAN I B R
SRR TUUS I ORI I T S i m\.,,an
: P : : - = -7
i Beee e .. : ..'..‘EN w - * AJO
. Seees ,a.u 3 “)\me el
: veeleanden, Lede—we o
" : R B casal
.m ees ... . ..W.L—.Wv...llnsv

AR L S wg

Igin7)
g&/4/2 O
T OB EEXL Q1uoNes duHS

: 8poY 0101
Qi peubjesy e101S




SusWWo)

wig 09 W 65 8S LS 9s SS ¥s €S es

rrrTTYrTTYTTTYTUTY

6v 8b Ly wgh

i) By

T0B%E3 O1UowoS duHS

epoD oIS
Qi peubjssy eloig




State Assigned ID
State Code
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'SHRP Section ID _ 83380
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» 15 MILES SOUTH OF WINNIPEG, MB.
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Test
Loc.

Test
Loc.

Test
‘Loc.

1

Drop
Ht

Drop
Ht

Drop

Summary of Data for section 833802C
Analyzed by: ROBERT VAN SAMBEEK on 09-30-1993

UNCORRECTED Overall Deflection Statistics

Sensor

Mean Values (mils/kip)

Sensor Sensor Sensor Sensor

0.4872 0.4742 0.4517 0.4265
0.4771 0.4636 0.4420 0.4174
0.4723 0.4591 0.4377 0.4127

Standard Deviations

Sensor Sensor Sensor Sensor

0.0306 0.0283 0.0255 0.0226
0.0319 0.0296 0.0264 0.0239
0.0328 0.0305 0.0280 0.0250

Coefficient of Variation

Sensor Sensor Sensor Sensor

Sensor

0.3735
0.3654
0.3596

Sensor

0.0163
0.0183
0.0196

Sensor

Sensor

0.2701
0.2597
0.2533

Sensor

0.0142
0.0136
0.0143

Sensor

- -



Test
Loc.

Test
Loc.

Test
Loc.

1

Drop

Drop

Drop
Ht

Rigid Pavement Deflection Statistics - 833802C

Sensor

0.5048
0.4906
0.4884

Sensor

0.0368
0.0367
0.0383

Mean Values (mils/kip)

Sensor Sensor Sensor Sensor

0.4872 0.4742 0.4517 0.4265
0.4771 0.4636 0.4420 0.4174
0.4723 0.4591 0.4377 0.4127

Standard Deviations

Sensor Sensor Sensor Sensor

0.0306 0.0283 0.0255 0.0226
0.0319 0.0296 0.0264 0.0239
0.0328 0.0305 0.0280 0.0250

Coefficient of Variation

Sensor Sensor Sensor Sensor

Sensor

- o=

0.3735
0.3654
0.3596

Sensor

Sensor



Outlier Statistics - 833802C

Number of
Station Height Sensor Std. Dev.
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Pavement Construction Information - 833802C

Material | Layer
Code Material Name Thickness
730 Portland Cement Concrete 9.8
304 Crushed Gravel 4.9
338 Lime Treated Soil 5.9

RIGID Pavement Thickness Data - 833802C
(comparison of each calculation to the expected value)

Minimum expected thickness: 6.37
Maximum expected thickness: 11.27

Effective
Height Station Thickness

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



RIGID Pavement Thickness Statistics - 833802C

Drop height 2

Volumetric Effective
Subsection Station k Thickness

1 -21 209 9.13
-4 196 9.13

) 181 8.19

21 193 8.00

54 192 8.38

69 ' 202 8.56

98 200 8.75

113 202 9.31

154 199 9.31

174 210 9.13

217 214 9.13

233 197 8.75

260 188 8.94

275 206 8.75

306 210 9.13

320 190 9.13

367 200 9.50

378 201 9.13

425 210 8.94

437 193 9.13

469 203 8.94

484 194 9.13

510 192 8.75

528 193 8.75
Subsection 1 Overall Mean: 199 8.91
Standard Deviation: 8 0.36

Coeff Of Variation: 4.15% 4.03%



RIGID Pavement Thickness Statistics - 833802C

Drop height 3

Volumetric Effective
Subsection Station k Thickness

e o m m m mm m me memmem w w o e e o e e e e e o e W m oW % m o e m om o= -

1 -21 207 9.13
-4 195 9.13

9 183 8.19

21 195 8.19

54 195 8.56

69 204 8.75

98 207 8.94

113 213 ' 9.50

154 205 9.31

174 216 9.13

217 219 9.13

233 203 8.75

260 195 8.94

275 215 9.13

306 217 2.13

320 196 9.13

367 209 9.50

378 217 9.31

425 215 9.13

437 201 9.13

469 210 8.94

484 204 9.13

510 199 8.94

528 200 8.94
Subsection 1 Overall Mean: 205 9.00
Standard Deviation: 9 0.33

Coeff Of Variation: 4.52% 3.67%



RIGID Pavement Thickness Statistics - 833802C

Drop height 4

Volumetric Effective
Subsection Station k Thickness

1 -21 205 9.13
-4 197 9.13

9 185 8.19

21 195 8.00

54 196 8.56

69 205 8.56

98 208 8.75

113 215 9.50

154 207 9.31

174 21¢ 9.13

217 223 9.13

233 206 8.75

260 198 8.94

275 219 8.94

306 221 9.13

320 200 9.13

367 216 9.50

378 222 9.13

425 225 9.13

437 207 9.13

469 217 8.94

484 211 9.13

510 204 8.94

528 210 9.13
Subsection 1 Overall Mean: 209 8.97
Standard Deviation: 10 0.36

Coeff Of Variation: 4.97% 3.98%
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'OMMENTS FROM FWD DATA FILE FOR ML PASS
- NO COMMENTS ENTERED WHILE TESTING

Summary of Results

Section uniformity:
NO Subsections were identified within the section.

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

" Qutliers - Section data: 504 total combinations within the section
29 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: 72 total combinations within the section
All results are within the range of expected values.



833802C

Deflection Data for Section
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833802C

Data for Section

Deflection

Corrected

B T T T T L L T T L T L L LY L L PR LT RY

8. 6OBE+06

orrected
ormalized

fflectzon

F

8. 000E+80

560

20

100

-l1e0

Station (£t

7

Sensors 1,

Drop Height 4
Prv/7Nxt Ht PgUp/PgDn

Location 1

ScrnDume F10

Prv/Nxt Loc

41

Exit

F2



8338082C

for Section

Deflection Deviation Data
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833882C

Composite Modulus vs Deflector for Section
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833802C

Westergaard based Rigid Thickness for Section
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: 833802C

Section

for

Volumetric Modulus of Subgrade Reaction
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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; and
> Pre-installation meeting agenda, list of participants, and notes.



S353e0 1 —
Manitoba Q, 3

Highways and
Transportation

Materials & Research

1181 Portage Avenue (Annex)
Winnipeg, Manitoba

R3G 0T3

November 20, 1990

Erland Lukanen

1404 Concordia Avenue
St. Paul, Minnesota
U.S.A. 55104

Subject: Seasonal Deflection Testing

We are pleased that plans are underway to conduct seasonal
testing. Our agency is anxiqQus to participate and therefore are
willing to provide the necessary traffic control to conduct 16
days of deflection testing per year on our GPS 1 and GPS 2
sections.

Our frost depth estimate is assumed to be within 1 foot.
Will it be necessary to eventually install frost depth measuring
instrumentation and, if so, what type of instrumentation?

2L AJA,

: R. A/ Van Cauwenberghe, P. E
RAVC/rp Senior Engineer: Pavements,
Geotechnical & Research

Attachment

cc: F. D. Young




WORKSHEET FOR GATHERING FROST DEPTH INFORMATION FOR SEASONAL TESTING

GPS-1 and 2 SECTIONS IN NORTH CENTRAL REGION

SECTION FULL- AC DEPTHTO | DEPTH 1O FROST
AGENCY NUL@_L;ZE DEPTH (in.) SOIL WAIER REFUSAL DEPTH
IL. [ 171002] Y 33| F 13 N CET)
IL.] 171003 N 10| F N N
IN. T 181028 Y 150] F N N
IN. | 181037 Y 140 F N N
IN. | 182008 Y 190]| F N N
IN.[ 132009 N 150| F N N
IA.| 191044 Y 160| . F N N
KS.| 201005 Y 13.5] F N 16
KS.| 201009 Y 100] C N N
KS.| 201010 Y 80| C N N
KY.| 211010| N 63| C N 15
KY.| 211014 Y 125] C N N
KY.| 211034 Y 150 F N 10
MI. | 261001 N 23| C 6 N
ML | 261004 N 45| C N 2.5
ML | 261010] N 23| F 6.5 N
ML | 261012] N 60| F N N
ML | 261013 N 75] C N N
MN. | 271016 N 30| C N N WET SOIL
MN.| 271018 N 45| C 20 N
MN.| 271019 N 43| C N N
MN.| 271023 N 107] C N N
MN.| 271028 Y 95| C N N
MN.| 271029 Y 30| C N N
MN.| 271085 Y 20| F N N
MN. | 271087 Y 143] C N N
MN. | 276251 N 701 C N N WET @ 5’
MO.| 291002] N 70| F N N
MO.| 291005 N 90| F N N
MO. | 291008 N 00| F N N
MO.| 291010] N 140 F N 15
NE.| 311030 Y 70| F N N
ND.| 382001 N 25| F N N 6" LEAN PCC BASE
SD.| 469187 N 45| F N N
MB.| 831301 N 44| F N N 7.5
MB.| 836454 Y 110 F N N 7.5 |BIT.STAB. BASE
SK.| 906405 N 30] C N N

W Tolte ISTW~ATE om0 Q33202 ALSC ¢



S 77802
. NATIONAL RESEARCH COUNCIL =

laa\ Coamva T
"'ﬁ" STRATEGIC HIGHWAY RESEARCH PROGRAM

North Central Region, 1404 Concordia Ave., St. Paul, MN 55104, Te!: (612) 644-2996 Fax: (612) 644-1045

RicrarDp C. INGBERG

Regional Engineer
June 26, 1991 . 7
W9
Mr. F.D. Young /J(,b
Dir. Matls. & Res. % | "
Manitoba Highways & Transp. Iqq ,;90
1181 Portage Ave. (Annex) g%

Winnipeg, Manitoba R3G 0T3
Canada

frred—

Dear Ms—¥oung;
Re:  Seasonal monitoring of SHRP GPS Sections

The SHRP LTPP program will be monitoring 64 GPS sections located throughout the
United States and Canada to determine daily, seasonal, and yearly effects of
temperature, moisture and frost on pavement structures. Detailed monitoring is needed
to fully understand critical pavement characteristics, and link these characteristics at
specific points in time to design factors.

The monitoring activities include: running pavement deflection tests; measuring
transverse and longitudinal pavement profiles; and recording temperature, moisture, and
frost conditions in the pavement structure and subgrade. Each section will be monitored
once a month throughout the year and several additional times during spring thaw on a
two year cycle. '

The agency will be responsible for helping install the instrumentation, and for providing
traffic control for the monitoring activities. Typically, the monitoring activities will start
at 5 to 6 a.m. or daylight, whichever is earlier, and continue up to 12 hours. The
instrumentation to be installed includes temperature probes, frost probes, and moisture
sensors at each site. SHRP will furnish all instrumentation but will need assistance with
traffic control, coring, drilling, sawing and any other activity needed for installing the
instrumentation. The latest plan calls for deflection testing to begin by late summer, and
the installation of instrumentation completed by this fall.

A site selection process was used based on such factors as: surface thickness, joint
spacing, frost depth, ground water table, location, section uniformity, pavement condition,
sites per region and sites per agency. The following Manitoba monitoring is based on
the above factors:

831801 on TC-001 westbound, west of Brandon

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



We hope that Manitoba can participate in this part of the SHRP LTPP program. We
are asking for a preliminary response on whether your agency is willing to include the
site in the seasonal monitoring plan. If the site can not be included, an alternative site
will have to be found in the North Central Region. Please respond as soon as possible,
but no later than July 12, 1991. Should you have any questions or wish to respond by
telephone or fax instead of writing, please do not hesitate to call. If I am not available,
please talk to Gene Skok, Erland Lukanen or Bob Van Sambeek.

Sincerely,

Richard C. Ingberg .-
Regional Engineer :

rci/bw
cc: Ray Van Cauwenberghe, LTPP Contact

E.L. Skok
R.J. Van Sambeek
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Manitoba | Oy

Highways and

Transportation

Materials & Research

1181 Portage Avenue (Annex)
Winnipeg, Manitoba

R3G 0T3 .

July 9, 1991

Richard C. Ingberg
Regional Engineer, S.H.R.P.
1404 Concordia Ave.,

St. Paul, Minnesota, 55104

Dear Dick:

I hope this finds you well and enjoying summer. I look
forward to our meeting with you and Gene on July 31st, 1991.

Concerning your letter June 26, 1991, regarding seasonal 3120 (
monitoring of SHRP-GPS Sections, this is to advise that we ‘
will be pleased to participate. —_

Hopefully we will be able to provide sufficient staff for
instrumentation installation when the time comes.

Kinds regards,

|
l
FDY/rp Fr;Zﬁ;%;ég%égféii~;§§:~
- Director of Materials & Research -

cc: R'A.V.CC

J. Hosang e L
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Highways and
Transportation MATERIALS & RESEARCH BRANCH
12th Floor - 215 Garry St.
Winnipeg., Manitoba R3C 321
Telephone: (204) 945-8982 Facsimile: (204) 945-2229
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945-8982.
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MESSAGE/REPLY: _@W_éa 2ol @_@%_ﬁ_
dene 300mm eammilit Aobo. ftlo dlo L«cwww

Q;MOOM %égmm&ﬂ/
Qe per'Zic e

71883



rirst l roig

Luke
Bob V

Manitoba %

D56 - nugest 23, 1903 Memorandum
To . From . Dennis Watson

- LIST ,ﬂ&._é, P % . Research Engineer

. Materials & Researxch

. 12th Floor - 215 Garry Straet

08/24/93 11:21 204 945 2229 MTLS & RESEARCH @oo1/001

W\nm(ncs .

. _ : R3C 3zl
. Telephone . 945-8982

Subject . RE: Seasonal Monitoring Ianstrumentation Installation Meeting

Two of our Manitoba Test Sites have been selected by the U.s.
Federal Highway Administration’s Long Term Pavement Performance
project to be monitored seasonally. The purpose of this monitoring
is to evaluate the seasonal variations in pavement structural
strength. The measurement of the factors affecting this strength,
namely frost depth, rainfall, water table, and temperature, involve
the installation of the appropriate monitoring instruments. The
Manitoba sites involved are PTH 75 at Glenlea and PTH 1W at Oak
Lake which are both scheduled for installation of the monitoring
instrumentation in mid~October, 1993.

A meeting to organize the activities has been arranged for
Friday, Auqust 27 at 10:00 a.m. in the Boardroom on the 15th Floor,
215 Garry Street, Winnipeg.

Please have one of your staff attend in the event that you
cannot.

Please contact me at 945-8982 if you require any further

information. .
<
Q%‘WWW
DW/bb Dennis Watson
LIST: !

Fred Young, P. Eng., Materials and Research
Bob Rurylko, P. Eng., Traffic
Dave Reid, Virden - FAX
Russ Farrell, Selkirk - FAX
Lawrence Papuga (for Rene Gervais), Bridges and Structures
——Dr. Eugene L. Skok Jr.
Braun Intertec Pavement Inc., St. Paul, Mn. - FAX
R. Van Sambeek
Braun Intertec Pavement Inc., St. Paul, Mn. - FAX
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FHWA-LTPP SEASONAL MONITORING PROGRAM IN MANITOBA

MEETING AGENDA

August 27, 1993 from 10:00 AM to 12:00 Noon

Boardroom on the 15th floor

215 Garry Street, Winnipeg, Manitoba

Introduction

Test Sections

Sensor Description and Installation Procedures

(Break) .

Installation and Monitoring Schedule

Safety

Manitoba Highways and Transportation Responsibilities

NCR and FHWA Staff Responsibilitie

Closing Comments
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FHWA-LTPP SEASONAL MONITORING PROGRAM IN MANITOBA

Introduction W

g]atwes ?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 expernment momtored by FHWA-LTPP include L7
- wet of dry klimate — 3o~ b - 20 i~das e
¢ Treezeor no freeze climate
- pavement surface type (AC or PCC)

- pavement Surface thlgt
— O\ FALttoe

- Factors not deﬂned in the core experiment include — \trw’\ Joee o <a~f ’“‘“")C
- pavement edge drains g e
- recycled materials
- CRCP
- shallow water table ( ve- <lallen, )
- shallow bedrock 7
-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 — <\« b de ok Yo L

<~;.s‘\" é\-n*b\?% w/ \\"\-4" N
:‘}“\ A'"""‘I\‘Qm. C\&*\ . /

Overview of Sensor Installation and Monitoring Activities
- Two days for initial instrumentation installation and monitoring
- About $10,000 of equipment installed at each sitt — .ok 1~clud "*3 Leboor el
- Monitor sections every other year (70 days over a 10 year period)

Hp\\ - Relate environmental variations to changes in pavement performance
M-t p yk" - pavement, base and subgrade strength calculated from deflection data
K 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 two times per

- frost heave/swelling soﬂ momtored using elevatlon data collected}‘zve’anes
in first year and two times per year after the first year



Test Sections Mf*

Section Location W
- 64 sections in the Core Experiment/ monitored under FHWA-LTPP contract
- 16 sections in the North Central Region

- two core sections in Manitoba
- 831801, WB PTH 1, Near Oak Lake (West of Brandon)

- 833802, NB PTH 75, Near Glenlea (South of Winnipeg) -_
- no supplemental sections identified in the North Central Region at this time
~ éu; ¢ N A \x) -(‘\-(1
1

Allowable Maintenance

- routine maintenance
- any scheduled?

- no structural rehab preferred for ten years

- safety is primary concern
—
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Sensor Description and Installation Procedure

-— A—LQLL'M |~ L-"\*'\\QF&L\{IMN
TDR (Time Domain Reflectometry) Probes

/ . - FHWA design and manufacture
N

\ - three prong
v, _ .
)( v $60.00 each
Ve .
{\f : v,'\ - measure dielectric of material between probes and relate to moisture content
_ R € - air = 1.0 ~
o ) -drysoil =304 _ ¢ . . S..) ~Co 4 (L—"‘“e" b“\\‘)
4 - water = 80
(V(/” 7 /)/L - calibration
I ) - laboratory in air and water
o - field moisture test on material placed on probes o
S T - retain soil samples for additional laboratory calibration (& weCrows ST‘M&;;
C [==TN A

‘\'U - 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

Thermistor Probe

- Measurement Research Corporation (MRC)
- $1000.00

\ . 04‘\"\- \“’\” . . .
v - thermistors change resistance with change in temperature

o P& boer
- built in multiplexer/for automated readings

o™ - two part T
M - stainless steel section ~ !’
- monitor temperature gradient through the pavement surface
- one inch deep
- mid depth «~ SL-(.. o
one inch ftTL bottom of pavement

o~ %

- plexiglass section N /
- monitor temperatures at 15 points along probe -~ - ’:‘/ roe b mean P
rr . X

6 ‘= é( -~ e /{‘ /A 7é

- laboratory calibration at three temperatures — 47 ol
- |I C o &:{’k\ ¢
S R OO x‘ [ F J 80

- oere batl



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 # g5
- determine both frost and thaw depth 7>/ ~7L AR A
7.
o le o
- require signal generator and multimeters i’ldt /
- compute AC resistance between electrodes Kl r
-_— AC ‘I e ~.«__,\'_} W o = e QT
- both manual measurement and automated Veme im Ala s\

-&|vy .\ J [‘—-Jor??..\‘,/;

Air Temperature

- Campbell Scientific
- $150.00

- air probe and radiation shield

- mount on instrument pole =~ 9 absve Avde (S,

Rain Gauge/Tipping Bucket

- Texas Electronics
- $255.00

— Llrc«é ""TV\SL?

. — ‘-t"-«« o--+ ‘QG.CL\ \J\Tl%.
- mount on instrument pole
- T= “'5)‘-’& 4

- 0.1 mm (0.004 inches) liquid precipitation per tip

Equipment Cabinet and Instrument Pole

- telephone pedestal

- break away classification

- contain power supply, data logger, sensor connections for mobile reader

- conduit runs into cabinet from instrumentation hole

- pea rock inside base to prevent condensation

- located about 26 feet oﬂ? edge of driving lane — \lwn ded b e=lle (e"‘!\("\

. on TDT ?VO‘PQS'.

- 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 ~ &L\f «cl e;z).,\ ,'? M,,.QL cqéf,.g)iL_



Interface/Communications Equipment

- mobile unit

- used on site 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 {)robes . .
— PQn G\Li 1 e T e Evl(:i
- computer and software Ao Arma il wss oo b
- "onsite" used to monitor temperatures and rainfall continuously de Aol d a0
- "mobile” used to monitor resistivity probe and TDR probes during site visits
. -1 U
Lt &
Observation Piezometer ™~
711 AL 1S 74 ~ |
- monitor depth to ground water table e T

- designed to act as frost free bench mark

- Dave Esch design

- anchor at 14 foot depth

- sliding section extends eight feet below the surface
- filled with water proof grease

) E} 0

nstallation and Monitoring Schedule

Instrumentation Installation and Initial Monitoring

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

- tentative schedule o A K’"‘[""‘)!W (—VJ““P g‘*‘ ‘”\—""E sids )

- Oct, 12 & 13831801, WB PTH 4, Near Oak Lake
L sﬂ‘””\m@ass\sgz‘, NB PTH 75, Near Glenlea

C T": A =Oct. 18 & gs jlmtingency days for weather or equipment problems
PR I AT '?
157 Ot Hem

-~ Long Term Monitoring ecué
/’ J“Ar ) \pZidl : e r e /1\2 - ‘
- one day every month  &-ycr : ! 7 /4 7 /

- every other year for 10 years —o o o~ T~ Q,C Mon .'7€r' 'J

Safety | ‘
o }4./ J // r/
Agency Requirements — < / = 7L é\ (A —_— A. /»,/ Aq, f4 A «ev r~c j .
! 774‘/'4’{ éodé
— = (X s R e’ “)_n;‘ < L\G

—_
- P" f‘? :/\~ a-"//?é-‘/f:.\ Cr o2 v fa[ %/ (1 R are iy



- /. N
Manitoba Highways and Transportation Responsibilities (/' , / Y
L Lot

P Project Contacts for Maintenance Activities and Traffic Control L}\\ Py ’ # = CNJV" (
{ - will set up traffic control directly with districts if desired -~ _.-= e
; @i} L Public Relations i DR
l,‘ - coordinate with FHWA representative on-site regarding any news coverage . . (
\ P v i ad \\ \Q\l’L ‘\“\ ‘Vb .
[\ Utility Clearance -
\ - 700 foot section (extend 100 foot outside both ends of 500 foot test section)

- sections marked on right edge of driving lane with white paint
- clear driving lane and 40 feet into the ditch

Traffic Control for Full Lane Closure
- two days for initial installation and monitoring —<= Ashe
- lane closure for 700 foot section
- signs, cones, and arrow board

- set up as early as possible - .y - [a 2
) - 7:30 AM? Somrien  in Oefehr
- may want to mark locations for signs
". e ’.(\ ) 1/ £ = 4::
Establish Bench Mark for Elevation Reference ot e & /‘J“ < ~-"/
- not affected by frost — 4 ; proze B
- actual elevation not requiridw J e (een| ~ Lo o
Equipment A \O\c&‘
( - pavement saw and operator g<
! \¢ - only required for first day during instrument installation rl)(L -
\o¢ .- saw 16 inch square block out of the pavement surface (-/‘
% e - located in the outer wheel path
Q < o - will put block back in-place on AC sectioB pec  geo 2 /(\e,- wcj c{
oy V¢ - . ¢ - equipment capable of cutting one inch deeper than estimated pavement
X \l N thicknesses below - . \
LN ’ - 831801 4.4 inches Asphalt C $ 1S /3 e )
SR - 833802 9.8 inches Portland Cement Concrete /7 .~ -~ . )
g E a - saw four inch wide trench for conduit( [z e ) ¢ )
d‘é { ,al"’ - extend from outer wheel path to pavement edge ,/2 L

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

g '~ )
Qar }7 ~~ - able to drive in ditch or back up to location for instrument pole ( (A ,P:.C La.....c_)

/(¢
& \™{ . ¢ - bore one six-inch diameter hole for piezometer ( {5 M)
Ba c"(b r\‘\ - 14 foot depth  (_~ vI M'QM)
-~ & . \\ - located on shoulder
S(t“ (}f‘ - location may depend on cap used for piezometer
o



-~ 7=
- bore one 12 inch diameter hole for instrumentation
- solid stem auger preferred
- eight foot depth (2.5 ~ZJ&LD
- located in outer wheel path
- NCRCO has 12 inch diameter auger with 1-5/8 inch male hex drive

TS HfO v

b (3e2ma) . :
- bore one 12 inch diameter hole for equipment cabinet .
- two feet deep > Whea AA‘? \9*3
- located about 26 feet outside the driving lane in the ditc
£ e M
. - bore one six-inch diameter hole for the instrumentation pole
(LV’J - 10 feet deep ( 2 L e~
- located adjacent to the equipment cabinet in the ditch

'\ {4" - small portable generator? \;,.Ujﬁ"s',/:‘" J D
SV - not sure if needed  _ Leck MS ke Vot Xr’;’r g;‘f O L

Materials
- cover assembly for piezometer
S0 X - must function for ten years
T e - able to open in the winter
v’ - minimum four inch inside diameter

. V(,./"—\. /% -
{- sackcrete for piezometer cover and instrumentation pole
4 - estimate six bags

\

-&rﬁlite pellets for sealing piezometer

,\( - five gallon bucket
d«: \(\/ r\ - filter sand for piezometer
Ké_ g ' - 400 pounds (four bags) : S_— ]
L nf\ - particle size not critical <, [ice e
N, U N
\1 Q\_( - pea gravel or trap rock for equipment cabinet
¥ - 500 pounds AL N )
. - 3/8 inch size preferred AL e Sbr— $--\Ceu~\-- & /
D L <\~ "P Sce Ls-
- asphalt patch for ¢onduit trench AL Tt / -
- estimate Ss?ﬁ)ounds /J/q “x 2% ‘)z ¢ .

%egconcrete to repair PCC sections .
nly for 833802 by Glenlea o 4_(" x Pe x 1w

- estimate three to four cubic feet B

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



‘ . P f-’
Pavement Repairs N L. cechis~t =5
- patch conduit trench on AC showlders with asphalt patch @J ~

- assist with block replacement on AC section

- assist with rapid set concrete patch for instrumentation hole and conduit trench on
PCC pavement

Miscellaneous Activities
- mow grass in area identified for utility clearance or bring weed whip to the site

2o e e ]

NCR raun Intertec) and FHWA Staff Responsibilities ) ~ede cebrs lr\

\

-

Instrumentation /
- provide all instrumentation

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

- monitoring activities ¢ ) ) L
- will collect all required monitoring data jrx—-a\"" ve T bes Lo - N
N ) \,\- . o R b=
- NCRCO phone 612-776-7522 . - i
- main contacts for Seasonal Monitoring T =
- Bob Van Sambeek . S
- Ron Urbach “ -
-y ~— 5 LT’

Closing Comments

Lo~ b ’
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Manitoba 28l
e . | Memorandum

September 22, 1993

To . From . pennis watson

LIST - Pavement Research Engineer
. Materials & Research : .
. 12th Floor - 215 Garry Street

Telephone '1/&,\ 945-8982

Subject Installation of Seasonal Monitoring Instruments

This memo is intended to sezrve as a follow-up to our meeting of August 27 at
which a number of responsibilities were assigned.

The schedule remains unchanged with October 12 & 13 at Oak Lake and October 14
& 15 for Glenlea scheduled for installation and verifications. Traffic control personnel
will be required for all four days with the inatallation personnel raequired on October 12 and
14 only.

A helix-type monument has been selected for use as an elevation benchmark and
will be installed by Gerald Chartier’s drill truck. The Regions responsible will be
requested to establish an accurate elevation from a geodetic benchmark.

Don Findlay (Region 2 Superintendent) will provide a pavement saw, operator and
an electric generator for use on both of the sites.

Bill Halwachs (Region 2 Superintendent) will make Gerald Chartier’s drill truck
available for both sites. Mr. Chartier will arrange for an adaptor for comnecting the helix
mopument to the drill shaft for installation of the elevation benchmark. Mr. Chartier's
truck is capable of drilling all of the holes required on both sites as well as installing
the helix monuments.

Roger Sutyla (Region Superintendent) and Richard Murphy (Region 3 Superintendent)
have been asked to provide 200 kg of filter sand, 250 kg of pea graval, 1 pail of cold mix
asphalt, and 100 litres of water per site. These Superintendents are aleo requested to
ensure that the grass be mowed 50 m on each end of the test sites and halfway down the slope
to facilitate easier installation of the instruments. Reflective hazard markers are also
raquired for installation on the instrument pole.

- - Tha utility companies, namely Manitoba Telephone System and Cantra Gas, have been
contacted and have assured me that the drilling will not interfere with their facilities.

I will bring the 12 bags of sackcrete, quick set concrete, piezometer covar, and
bentonite pellets to the sites. . _ o R - AR o :

If there are any questions on these matters, please feel free to contact me at
anytime. - »

Dannis Watson -

DW/bb _ _ .

Distribution List: "~ - ' ST T S L T T T

Bob Van Sambeek, Project Engineer, Braun Intertec, St. Paul,” Mn.(FAX)
Russ Farrell, Maintenance Manager, Selkirk Highways Office =~ - = '~
Richard Murphy, Maintenance Superintendent, Virden Highways Office
Roger sutyla, Maintenance Superintendent, Steinbach Highways office
Don Findlay, Maintenance Superintendent, Carman Highways Office
Gerald Chartier, Drill Truck Operator, Wilkes Yard .

-25 §94-01-00930D @
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05/17/94 10:51 T204 945 2229 MTLS & RESEARCH doo1/002

Manitoba

Highways and Transportation
Materiais and Research

MATERIALS & RESEARCH BRANCH
12th Floor - 215 Garry Street
Winnipeg, Manitoba R3C 321
Telephone: (204) 945-8982  Facsimile: - (204) 92

FACSIMILE TRANSMISSION SHEET

Please call 945-8982 if there is any problem with this transmittal.

DATE Méy /7 /7 74“ NO OF PAG:S fincluding this ane) 2_
0 Drck f B FROM: DEMUS fep7son]
szdﬁﬂ&gé
PHONE: ( ) ) PHONE: (204) 945-8982
FAX: (612) 77(- 720/ (204) 945-2229
SUBJECT: YFucre Day Fuur? TesTING o~ gﬁ-esanu-c. S;v-e WM/o
|
MESSAGE:




05/17/84 10:51 204 845 2229 MTLS & RESEARCH @o02/002

Manitoba %

Highways and Materials and 12th Fioor

Transportation Research Branch 215 Garry Stroet
Winnipeg, Manitoba, CANADA
R3C 321

May 17, 1984

Mr. Richard Ingberg
LTPP Regional Engineer
Suite 10

1983 Sloan Place

St. Paul

MN 55117

Dear Dick:

During the Seasonal Monitoring Program Pre-Installation Meeting the possibility of obtaining
data on the daily varistion in PCC pavement joint load transfer efficiency due to warp/curl
effects was discussed. We understand that this information could be obtained as part of the
LTPP Seasonal Monitoring Program with a full day of FWD testing bsing conducted over a
complete thermal cycle.

We would be willing to supply the necessary traffic control for such testing to occur on our
PTH 75 Seasonal Monitoring Site at Glenlea, Manitoba.

If you require any further information or assistance in this matter, please don’t hesitate in
calling.

Sincerely yours

WW _TET\WWe FEVE Donz

L T A RO Or>

R. A. Van Cauwsnberghe, P. Eng.
A/Director of Materials & Research 1aac [ aa7 Le=?.

DW/bb

ce:  Dr. E.L. Skok, jr.
R. Van Sambeek
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05/30/85 11:54 T204 945 2229 MTLS & RESEARCH idoo1/002
Manitob ‘Q?’
4A1Irooa > J)
Highways and Materials and 12th Floor
Transportation Research Branch 215 Garry Street
Winnipeg, Manitoba, CANADA
R3C 321
MESSAGE: [] Fax: @ No. of PAGES (including this one)  _2 _

| DATE: __Afay 30 /95
TO: Bog  \/ad Smeesc  FROM: Dennis

PHONE: ( ) PHONE: (204) 945-8982




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

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

vV vy vy vy

Data Sheet SMP-CO01:
Data Sheet SMP-C02;
Data Sheet SMP-C03:
Data Sheet SMP-C04:
Data Sheet SMP-CO05:

TDR Probe Check;

Thermistor and Air Temperature Probe Check;

Electrical Resistivity Probe Check; :
Function Generator, Multi-meter, and Switch Box Checks; and
Tipping-Bucket Rain Gauge Calibration.
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Seasonal Monitoring Program Guidelines: Version 2.1a/March 1995

LTPP Seasonal Monitoring Program Agency Code (&3]
Data Sheet SMP-C02
Thermistor Probe Check LTPP Section ID [ 8 =2]

Thermistor Probe Assigned Serial Number :

(828 T

Air Temperature Probe Assigned Serial Number: [&3 B AT]

stor | Distance from

- Temperature (‘).

Ice-Bath;

-
i

Olv 19
|v {1 O

L SR

Q ol |

|
|
(N (WY

I
I
I

l.

o)

I
|
|

gl

|
| .i B
fl I~ 5
| n

I~C|I~CI4:IJ:LI> ol efhs

[wafv il fil

!
I
|

|
™

|
|-
I_»u Iyul

|
I

-

R

SN IR VIS T RS VTN N

RN [0S I‘IIU\IPI\DIWI NIV M~
el

ol fsoly iyl I

I
|
|

I
Nai/ NS Nl |

U VO S e i D S O D D

BN M sl o oo fro s live [~ 1o

(IS (ke Hz (b [WRQIM [ PS M N s
| s R [ NN PN o [

16 1. 4 _42.
17 2.0 Y7
18 __ 1.2 _ 127
End -\ n/a n/a
Air Probe n/a ). G _
Comments: CI ) NOT [iccepED Y~ /955
Prepared by: ﬂ‘ﬁ//;)??// Employer: Braun Intertec Corporation

Date (dd/mmm/yy): 2/ [ pro0V | 95 ff,@ 19973 /,Vfrz;zc)

Data Sheet SMP-C02: Thermistor and Air Temperature Probe Check
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LTPP Seasonal Monitoring Program Agency Code
f Data Sheet SMP-C03
\ Resistivity Probe Check LTPP Section ID
Zlectrical Resistivity Serial Number: $3 8 R
Co?mngc-,tor '. ':'.!-:.lectrodef Distance frém Top () 2 p Couu- Spmg ()
Pio Nomber | Number | .. Linel Line2 | = b= jomuitys.| @ oo
[ 36 v . 1_.___10.025 ———
3s : | |_.___12.274 4.051 a3 ' S@ecimeas !
34 s | 1. 10130 _-033 werses  destae
e [ o073 —0ss| o we 40T
32 5 _ __/__, [ Q.?‘.E.Q .__0..22 M- probe . '
31 s | ...yl .___|2.280 050 '
y 30 |/ . _10.330 | 129/
29 8 I v L 0.390 _. 05 ]
28 9 Y S 0.930 _.057
o O 10.493 —.053
2 n | . |4k 10534 _-05 1
25 2 | _._ I . ___|0.5%04 _.052
24 3 | ., _|0.63% | |_.452
e I 4 VY A Z-éiﬁ% 051
2 s . SNW._ | 0.22 _- 054
21 w | _._ 72 |_._ __ | J.29% _.05¢
20 v || .___|0.273 |_.051
19 8 | Ap 0.3 FY _.0s5¢4
18 w [T a.%zz _0s2
17 0 |_.__U]_.___10.7%¢ _.050
16 a | _.___V_.___|11lo¥%e _ Vs
15 2 | _.__ w1073 _.033
14 S 7/ T.1F2 _.J50
13 24 | _.__ L1 _.___ _[_[_22 _.051
12 s [ _.___ | _fe _|L.295 053
1 26 | _.__ G __{1.28% _.053
10 » [ Y. _|[.24s _-050
9 » | _.__VI . _TT.37% _0s 3
8 29 |_.___|_.___ _L.}‘_‘/g _.J5 0
7 30 (. __|_.___11. _.Js¢o
6 a1 | __|_.___|1l1l.s5s2 __.0_3_3
s 2 | _.___|..___[15797 050
4 B || |1.59 _.050
3 s | .| . _lZ=___3_Q __.____Zi/_
2 s | _.___|_.___11.7z883 _.0S&
1 s |_.___|_.___|1.902 [ |_.050
Bowom | __.___~ | . ____ l_z___z nw n/a .
Comments: T
Prepared by: ﬂt;/ Jhrt Employer: Braun Intertec Corporation
Date (dd/mmm/yy): _g}__/_/_\f_e_[/_lz_{ //fc'rr: /597 /wfme:c)

Data Sheet SMP-C03: Electrical Resistivity Probe Check



Seasonal Monitoring Program Guidelines: Version 2.1a/March 1995

LTPP Seasonal Monitoring Program Agency Code [§3_]
Data Sheet SMP-C05 - : S
Rain Gauge Calibration LTPP Section ID (78 o2

General Information:.

Manufacturer: Merar EcTicmics -
Model Number: TR - 525 M\
Serial Number: | 20 47

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

Rain Gauge Calibration Data
Trial Start Time End Time Yolume Number of | Adjustment'
- (Military) (Military) (ml) Tips No. of Turns
1 ezie | 935 | 433 .| (c2. -
2 | o74o | 0855 | 423. | _9%.| —
_— | | - —

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

Comments: beWf Fraoan laa3 CARLIBR ATIer? PlRwr TO
| AT A A Te
Prepared by: 25V - Employer: Braun Intertec Corporation

Date (dd/mmmlyy): 2. [/ A V| 9 5 (ﬁm 1663 /f‘-’ff/ﬂL)

Data Sheet SMP-C05: Tipping-Bucket Rain Gauge Calibration
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Appendix C-1: Instrumentation Installation Information

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

Data Sheet SMP-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;

Data Sheet SMP-I07: Representative Dry Density;

Plot of Gravimetric Moisture Results;

Certificate of Registration from the United States Customs Service; and
Installation Photographs.

Yy ¥y VY VY vYVvY vYVYVvYVvYVvYYy
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Seasonal Monitoring Program Guidelines: Version 2.1a/March 1995

LTPP Seasonal Monitoring Program Agency Code 8 3
Data Sheet SMP-101
Instrumentation Installed and Participants | LTPP Section ID [ 302]

List of Equipmenf:

Instrument Hole:
Thermistor Probe -] _8_}____&_ T
Resistivity Probe ol 3I LR
TDR Sensors N E 23601t
23410
Equipment Cabinet:
Campbell Scientific CR10 Datalogger O 16523
Battery Package = S5 325
Weather Station: :
Rain Gauge o 1L dod - 678
Air Temperature Probe o [ ) S EATS T‘Tgﬁg IIZ 6
~ Radiation Shield =% S ey
Observation Piezometer/Bench Mark: o | n/a

List of Participants:

BO? VMYAMB’EEF— Brwwnr Iromig e Cor@

Rors  Uewaeth
?Qib— LEcTOR *

iy

Dﬁwﬁ» WMILLE R

DEvens waTsen MAm | TRBR  Hibppsv s mp TrALS,
Mga Peover, ( Dricc @16 ) 0 e NN
Boru I E 7, (XN te . .-
Prepared by: //gﬂ{w /‘,‘///(7 Employer: Braun Intertec Corporation

Date (dd/mmm/éy): J_C_/[Z_@__L_/jf (;ar Y Oct 73 ,7‘.«9/6( //)

Data Sheet SMP-101: List of Installed Instrumentation
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i A - %"‘ BT 3
[/W e Seasonal Monitoring Program Guideé:s: ersx%n 2.1a7Mar<£‘\ 1995

LTPP Seasonal Monitoring Program Agency Code La Z]
Data Sheet SMP-102 _
Installed Instrument Location LTPP Section ID (3% 0 Al
Longitudinal and Transverse Location of Instrumentation:

Instrumentation Hole S+tio | St 10| _o.26| 0.76
Observation Piezometer yi+8o | Yyt+g30|—e.320|=-0.91
Equipment Cabinet s+ 1o | F+10 |=T.0|=7 .63
Weather Station 10| s410 |=7.90|=7.93

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

Depth Location of Instrumentation:

Thermistor | Metal Top - Slo.0a5 No+ méa ;ureﬁl.
Probe Metal Bottom | & . | 0. 22 H |\ Not jneasured,

PVCTop |o 0.292 '
Resistivity Probe © (0.2 ( |

PiEZ.
2 0.9445 O.H45
3 0.577 6.605
4 0.74%9 0.760
5 0.914 0.7 15
6 L.054 i.050
7 l.207 l.210
8 l.257 i.350
9 l.664 l.6b65
10 1.969 L-.‘Z.LQ

>

ATTA P-
DIRECTION OF TRAFFIC AND LOCA'I'ION OF THERMISTOR AND RESISTIVITY
PROBES. LABEL PROBESj“ ZND "R", RESPECTIVELY

Prepared by: / @Lh"'\o

Date (dd/mmm/yy): _’__O_/Q_(i__@/_z_{_' (Fg/ (40c4 5 In;/'a(/)

Data Sheet SMP-102: Instrumentation Location

Employer: Braun Intertec Corporation

I
anen—
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Seasonal Monitoring Program Guidelines: Version 2.1a/March 1995

LTPP Seasonal Monitoring Program Agency Code 2 _}]
Data Sheet SMP-103
Log of Piezometer Hole LTPP Section ID 32900
Operator: P ENNER Equipment Used: DERKI Lk DIGGER
Location: Station: _q_ _‘L_ 8_ _Q Offset: —_ 0 . i _L_ m (from lane edge)
Bore Hole Diameter: 3_2_ 3_ mm Auger Type: So / /Cj 5 r[evv\
Scale Depth from Material Material
(m) Surface' (m) Description Code?
0. 35 CLAY BDLAtk ToPsoic (O]
_05__
1.0 __
15__
. 2.0__ i
_— 4V
FAT — CLA 1O |
- GRAY
{
__3.0__
—35__
4.0 __
__45 4.300
5.0
! Format: __ . __ 2 Format: __ __ __ A ' -
— j | .
Prepared by: ﬁ Ctor< /./ Employer: Braun Intertec Corporation
4 .
Date (@/mmmisy): | 1 /0 (195 [fo/ 1509% Trshlle qﬁwg

Data Sheet SMP-103: Log of Piezometer Hole



|
BRAUN

INTERTEC 93380°¢C I —
/0-15-73
‘ PlEZomeTeR / BENCH mARY

| DRILLEY DowN wiii # B “AUFER,

ol LWAS A7 /4 LEF/H o~ Hilzow T
| 475 FrzT

ToTAlL LeNgin (417 1712 Fo T7/°

FILTER SHANEL WHS PuT JlRoul Z pPlezomiren
FRom Borroms w7 7o 10 FEET Bd/HcHES Aoy
THE SURFACE,

5£N70A/17£ PELUET 3 WERE Pl )T TR Tl
Tor? pF THE FILTER “wiripd, 70 }3 DEFiT) 9 F
SO EET [2ELoww THE S&//?ff/cg,

S0IL BEMovErd DURINE DHRjp  iINVE AT USEDD
F RN Aloc/E TIHE SENToNITE.TC Fllect 7 2 FEET
Etlow THE SuRFACE.

THE STEEL PRoTECTIVE SLEEVE WAS PLACEYD
So THE T2/ WHS APoca7 4 INCHES BELILW
GRou Ny SURFACE.

THAE STELL SLEEVEF WHS PACHFILLEY LWITH
SAURTE /1\Y, To PEccT 2INCHES O0F 77/
T02 oF THE SLepvE

A 15" PVC CAP wWhHsS SLT 2N THE T2/
0// /7/‘2 | 7 P1PE. THIS 1S LoosE F1TNG
AP TT /5 /7/?51/47%7‘ﬂ‘7$/)///77//6 FRS437
Firdle NG (N THE PIFAE,
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Seasonal Monitoring Program Guidelines: Version 2.1a/March 1995

- LTPP Seasonal Monitoring Program Agency Code =1 2_]
Data Sheet SMP-104 ,

Log of Instrumentation Hole LTPP Section ID é_ _& 2%
Operator: PENNVER Equipment Used: DERRICK Y GGER
Location:  Station: 5 + [ O Offset: O . _Zé_ m (from lane edge)

Bore Hole Diameter: a _Z % . mm

Scale Strata | Material Material

(m) Change' (m) Description Code?
. 010 __
020 __ 0, 248§ /D(/C 730
— 030 . e

oo GRAvee BASE| Zo2 |
_ 0s0 _ g.HI3 —
: 0.60 : FaT LAY 6 R R"‘( |© &
_ 070 __
080 __
—_ 090 __
— Loo __
110
120 __
— 130 __
— 140 __
150 _
_ 160 __
L7 _
— 180 __
— 150 __ ,
_ 200 2.005
— 210 __ GRAVEL BASE 0.248m TO
_ 2w _ 0.4 3 m. FAT CLAY KD 70
— 20 pE  cul UP TO ComMPALY 7
— = BAck TN THE KHOLE,

' Format: _ . __ ?Format: __ __ __ -

Prepared by: dw // V!} Employer: Braun Intertec Corporation

Date (dd/mmm/yy) /06 C 195 (F()/ [0 f-—?; T Sr/-z//;( vM}

Data Sheet SMP-I04: Log of Instrumentation Hole
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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 [3& <)

Required Settings:

Dist./Division:  0.25 m
Phase Velocity: 0.99
Noise Filter: 1 average
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! Distance in meters from pavement surface to TDR probe
2 Dielectric constant is determined as follows:

@) P
)

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).

e=

(Dz - D])
oy |

ATTACH TDR TRACES TO THIS DATA SHEET.
Comments: (1) MNeT Ritapd ja 1943

a2 (o 17p 19Y-c<7 - /993
Prepared by: _ K3V Fasm aa3 DATA ¢ L‘éﬁ\f)lo%l}: Braun Intertec Corporation

Data Sheet SMP-106: TDR Moisture Contents
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vee- 16.852 m ! Tektronix 1502B T
ceee <25 m/div ! Date __1O0~1*~97
cees 45.9 me/div : Cable8 3402 i[
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eeebat N _
Xl i Input Trace -
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 eess 0.99
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Input Trace
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eees 17.422 m
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‘eeea 100 me/div
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L Input Trace
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Difference Trace ........ .

P
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Date_&ﬁ{i}‘ .
Cable 8334092 = 4 _

Motes (&2 8t

eeese 17.692 m
cesee 23 mSdiv
€..e. 100 mesdiv
vecea 0.99

o 3:"‘%\?,3«

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

Tekbronix 1502B TDR
Date LV ~14- 93

Cable .%5;.5.0.2_‘__;5 .
Notes _ (83BeS)

Leses 17.552 m
anen l25 m!div
‘wess 100 mesdiv

Ee a0 0' 99
veee 8 avs -
ac O
LB N N ] ?ﬂ
i Input Trace
! Stored Trace ..........
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Input Trace
Stored Trace
Difference Trace .......
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" aeses 29 MEdiv
i 2sese 100 me/div
. mmaes 0.99
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Input Trace
Stored Trace ...
| Difference Trace ... .....
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T iames .25 m’di‘f
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4----0 99
ceees 8 avs
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e ——— e e et - et e

Tektronix 1502B T -
Date 10 -14-73
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Notes 3802/ __

input Trace
Stored Trace .. . ...
Difference Trace

—, .

Tektronix 15023 TOF
Date __[O -14-73
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Notes (3 79 Oq

Input Trace
Stored Trace ... ...
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Seasonal Monitoring Program Guidelines: Version 2.1a/March 1995

LTPP Seasonal Monitoring Program Agency Code (383]
Data Sheet SMP-107
Representative Dry Density LTPP Section ID [ 35872]
Depth of Rephesentative Sample (from pavement surface): __ . 'm
Dry Density Det tion:
a. Tare Weight of Empty Mold: e g (__._ Iy
_ b. Weight of Mol and Compacted Soil: e (. __ b
c. ) Weight of Compacted Sample (b - a): I -0 GRS )
d. Unit Weight of Compasted Soil = [(b-2a)/943.0] = e __ __glem?
(b-a)*30] = el
e.  Dry Density of Compacted SoiN= [d / (100 - )] = . glen?
(.l
Moisture Content Determination:
m.  Tare Weight of Pan: e — g
n. Weight of Pan and Moisture Sample: ——__.__8
0. Weight of Pan and Dry Sample: — . __8
p- Weight of Moisture (n - 0): —— . __8
q. Weight of Dry Sample (o - m): —— e B
I. Moisture Content by Weight = [(p/ (p + @ * 100] = ——— . __%

Comments: Pt Part oF wa\vz._. \As VA3 .

Prepared by: gﬁfC*—ngployer: Braun Intertec Corporation
Date (dd/mmm/yy): /2. / _P£< 135 ( /Q,z /Y~ St — 1993 [“’A/y

Data Sheet SMP-I07: Representative Dry Density
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Seasonal Instrumentation Site 833802 south of Winnipeg, Manitoba

y S Customs 271
ina, N.D. 58
alv 1 Pembma

-

Telephone cabinei manufactured by Reliance

CR 10 data logger manufactured by Campbell Scientific, Inc. (SN. 16523)
PS12 power supply manufactured by Campbell Scientific, Inc. (SN. 5635)
Electronic 'rain gauge manufactured by Texas Electronics, Inc (SN. 12049-693)
Air temperature probe with radiation shield Model 107-L Part ¥LT421316

Instrumentation pole (2" galvanized pipe) 10 foot section placed in the ground and 8 foot section above
ground

Resistivity probe (SN. 83BR) -

S ] A i S
- o wld et

MRC thermistor probe (SN. 83BT) P : :
embina, N.D. 5527;

Ten time-domain reflectometry (TDR) probes (SN. 83B01 to 83B10) :

- Eight foot copper grounding rod

14 foot galvanized pipe with eight foot grease sleeve

32 foot flexible conduit

RIS

U S Customs ’
Pembina, N.D. 22271

rem e
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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:

vVvyvYyYvVvYYyvewew

Data Sheet SMP-DO03:
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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) - ) ‘\ ii pswon%omnng{aw Guidelines: Version 1.1/June 1993

Cod | 83
Data Sheet 21 D3 s i}
Contact Resistance Measurements Test Secuon Number [ 38 o 2H
T A
1. Date (Month - Day - Year) NoJ L% -_/5- 73]

2. Time Measurements Began (Military) ([ /& 7 _-‘_]/
3. Comments USING SIGnvAC Srntrant o A FowntA—  BAmD  TheA Bonr

-
o]

LTPP Seasonal Mom(onng{ tud /

_Test Connections Voltage (ACV) Current (ACA)
Position ™7 L | Range Reading Range Reading Notes
Vi | V2 | Setting Setting
1 ] 2 V /0.2 wA K2 X
2 3 [ 2 725 I 5gy
3 3 4 7,67 { 1696
4 5 4 . N 3022
5 5 6 2.8%2 MA Y.64
6 71 6 | . BLO ] oY
7 7 3 ' [, 612 ! §.36
8 9 8 [ | 678 | $4.30
9 9 10 ] 1,688 .36
10 1| 10 \ ].Sgo S.41
11 11 12 ; ) £.c/
12 13 12 | 330 ! C.8%
13 13 14 1 592 | $.21
14 15 14 1609 $.3¢%
15 15 | 16 1 210 x93
16 17 1 16 [0 §72
17 17 18 1,350 | £.5%
18 19 | 18 | . 1 62 ' S.7¢
19 19 | 20 1. 220 E.)?
20 21 | 20 1. 258 58
21 21 22 i 1.82% S$.¥86
22 23 22 |. oo .44 L %e0 dos
Y 21 | 24 o6 { L O/ LML =
24 25 | 24 R,2722 ! .15 B0 cul,
25 25 | 2 1279 g .19 e
26 27 | 26 |, 222 g.2C 200
27 27 | 28 L. 292 £ .70 Toe
28 29 | 28 ), 194 [ 200
29 29 | 30 1,077 S .9 Qoo
30 31 |30 04965 (.04 bt
31 31| 32 [ 198§ S. €& =0
32 33 [ 32 1.309 E. 7 o0
33 33 | 34 1,037 L. 76 ‘:'::
34 35 | 34 N -R0b | .21 . oo \
L4 '2
ya yd
3N 3%/ A X A A
$ Vs /40 \ /- \ /N / \\ ,/ \ //\

T 4
Preparer rRIV / Dam Employer Zﬂ#’u,c/ //unkﬁzk '
Figure III-S Contact Resistant Measurements - Data Sheet R1

I11-9
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Se‘gsonal Monitoring Program Guidelines: Version 1.1/June 1993

kmm ﬁomtonng Smd?« * mode (2]
l Data Sheet B2 :
Four— TKEs'rsuvify Meastrerents * Test Section Number [Poo23|
=l g &
1. Date (Month™ Day - Year) MNov [ 7-/5-23 ]

2. Time Measurements Began (Military)
3. Comments USED e Powsre (o  S7&nie STNRATOR.  GMND ’qw,f- 3’0 x

39

00 ‘/Ldlé

Test Connections Voltage age (ACV) Current (ACA) -
Position L | Vi | % | 5| Reoge Reading Raoge Reading Notes
Setting Setting
1 1§ 2 3 4 [ my 217. 6 | A ¢50
2 2 3 4 5 ! [0S,y Zo.6
3 3] 4 R G 1 158,% 19606
4 4 [ 6 7 | 67.5 \7} 3260
s 51 6 7 |8 2% & ™A 4,70
6 6| 7 8 |9 -6, 0 .20
7 7] 8 9 |10 53,7 A S.vo
8 8| 9 10 | 11 b3, b ! §.36
) sTw el | | 29 3 $. 96
YR 6l. ¢ _$.2/
11 1] 12| 13|14 58,5 ] S.2¢
12 122 131 14 |15 SR .6 ] £.59
13 [13] 14 ] 15 |16 66.9 $.6¢
14 14|15 16 | 17 5.8 5.20
15 15 16 | 17 | 18 53 .9 $E1
16 16] 17 ] 18 |19 63,0 5.83
17 17] 18 | 19 | 20 Y- 560
18 | 18] 19| 20 |21 $0.0 T8¢
19 191 20 ] 21 |22 e, ( £.63
20 20 21| 2 |23 g7, | € .81
21 s s AL R
22 2] 23] 24 |25 | ) Y 84 :
B 23] 2|25 ]2] ] £3.¢6 £.7¢ -
24 241252 |27] | 69. S Y.4%
25 25| 26 | 27 | 28 4y, S _S./0
26 126] 27 28 129 $S. o $.79 -
27 27 28 | 29 | 30 “9, 9 §.7¢
28 [28] 29 | 30 |31 o7, Y £.%6
2% [29] 30 | 31 |32 <7 3 5.6%
30 f30f 31| 3213 gy, 0 £.89
31 31 32| 33 |34 6,0 6 26
32 |32]33 [ 34 |35] (, 45 .0 .94
33 |33 34 | 35 |36 N 99,7 ¢ 2]
Preparer ___ RY \/,/ PeM Employer Boduns Jrrea ree—

Figure III-6 - Four-Point Resistivity Measurements - Data Sheet R2

I11-10
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Seasonal Monitoring Program Guidelines: Version 1.1/June 1993

LTPP Seasonal Monitoring Study State Code . d 2
Form ¥ Do% 855802
Ground Water Table Measurement Test Section Number L
- Number Time Well Depth | Water Depth Weather Comments
(ft) (ft)  } Conditions*
> 1
1 /4’~B PR q Pae s bo:&
. / M
2 4
3
4
s =

* Use only these weather terms: Sunny, Partly Cloudy, Cloudy, Drizzle, Rain

oct

Collected by: ﬂ ﬂ M// p M Employer: 13%?/ 7/\; = Date: M’? 3 |

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

II1-12



C}’n d Seasonal Monitoring Program Guidelines: Version l.lrifunc 1993 <

LTPP Seasonal Monitoring Study Staté Code (23] . ’ﬂ!"’ p
: : Form & DO . A : f
~ Joint Opening Measurement Test Section Number [(32<s2) /

sll4.5 Wil 4 5% | 35
(335 Ue.6H, S 9t 737 L. el7 WAy 590 | 78

‘ % | I
7 _c[Bution™ 4go 46 N6al l¢. 575 llissal ¢.sv8  plé.sy 4. 600 |

N (336 ug,‘zl\q.gn 115'.‘/7’{'/‘52_9 yi(s/14.660 | 9/

.| I —

~ (@mioﬁi g 11 52 e.l414.593¢ |l 1L ﬂ:_ sy2 s 8'7T4/. $H7 9

3
133% (w492 hlisly.522 Yicasly. Ses | 39
l

—— - e o — - — T

- uation: ' 4G lzo= (b8 14. 532 Y712 1¥.6// WE3Ely.s82 35
1350 W 2619.522 [U6991v-60p Nl HIV. S ¢4 35
N__ 7 Sn—

. —
ation” FGR  jqee Wbl sz N7Y0lY.o 225 sy |
e 1352 W.kH.873 (173514, €20 yis3Bh.c80--

- LT Lt gk

X x (Bueiizie|  jmio |I0.004.09  |7304.6/8
EEa— ]355 w7049, 608 - [174914.625

Comments: .37 - . B

e — TR e e e A v i
. PO A

R P S RE

" Prepared by: . TV // !) L Employer:

bFi.gillJre IT1-8 - Joint Cpehing Measurements - Data Sheet O1
SaLY Two  CYcesg QF - - m-13 ~
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Seasonal Monitoring Program Guidelines: Version 1.1/June 1993

LTPP Seasonal Monitoring Study State Code 23]
! Form X dHo7 8‘33803
Joint Faulting Measurement Test Section Number [_3_@_03—

Point Point

Distance . Faultmete Distance Faultmeter
oint/Crack (Eeet) Readin oint/Crack (Feet) Reading (mm)
loint/Crack = >
s T 1346 _ ¢\ TT 1346 -
J 2 L%oe _ ¢4 7 2 1275 _J0
J 3 1¥5.0 0O J 3 1 FFd O
J 4 1837 T J 4 1¥BE T
b 5 |st¥ T 0 T 5 1523 _0O
I 6 17387 _L Jd 6 13588 _L
_ 7 . - _ 7 . —
- & ___ - - & __ _ S
- 9 ___ - - 9 ___ N
—_ w __—. _Z 10 T —

6.0,
T s
T 2 1.;27 -
J 3 L 0 _0
T i TTgs =
T 5 15 2% _%
J 6 15897 _
_ 7 . o
- & __ _ —_
- 9 ____ I
— 10 ___ -
COMMENTS:
Oc{’

P;eﬁared by: ﬁﬂ M// D / h

Employer: @f? AUN , Date: T8~/ 5 75

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

II-15



g il | Q35858
? Assmmed Tomme . 1100

LTPP Seasonal Monitoring Study State Code L]
Form B3 poq GPS Section No.g ? _3_6 _Q__Z-f
Surface Elev. Measurements PCC Test Section Number C_]
Sheet of
STA. BS HI | IFS FS ELEV | REMARKS
1. 3660 | 3tho | 04064 PIZ B/
, =75
/' 2482 ﬂc—z //51/2/ Y2/l

TYPE OF INSTRUMENT [ 5 > 33_
’ * O'?O ’\3 ' -
Ry S) (S
STA. | Slab Edge Outer _Mid Slab Slab Edge Inner REMARKS
4+ 4% | [0825 | 10557 - ).0337% Jolimf
nEe | 255 | 15%s |12 y
442 | |_[6848_
ELEV ' |lizBre
B51 1 | _loagl
ELEV | /0.2477
97 | |_LOTEC
ELEV | JZFZ0 ' : ,
4.57 1.0989 Lo4b & 1039/ ToirT
HEv | |utr— |shy  |mmit- | Se
4+ b7 l.10 1.ob8 6 o417 mi10
mev | |98t |1 |15 | 5o
476 _.0970 0476 10390 I 0w
ELEV | o290 | I02FBF | Lo izio SINE
$a76 10911 | _logs? |_Lg39% | TUP!
ELEV | L0208F Lo 1DF2TT s(PE

t o‘ﬂL
Prepared b)" ﬂﬂ‘;‘//)ﬂ’/ Employer: B l/”k*[/l;‘ :}:JTW ate: 7\@’/ 5',73

Surface Elevation Measurements: PCC Pavements - Data Sheets E3 _
- 05:—'
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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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833802 - 83SB

LOCATION - PTH-75 NB Lanes, 15 Miles South of Winnipeg, MB
CONTACTS - Roger Sutyla (204) 326-4434.
TEMP HOLES - Sta 5+03, Depths are about 1.3", 5.3", and 9.4" (PCC thickness = 9.75").

Updated 31-Oct-95

TEST LOCATIONS: J1 12 13 14 L
450 442 450 441 442
467 459 466 460 461
482 474 480 477 478
495 487 493 490 491
511 501 BLK 502 503
— - - 520 521

DISTRESS COMMENTS:

Sta 1 - Mi 1

495  JOINT I’ IN FRONT OF D7

511  LP ADJACENT TO INSTRUMENTATION HOLE

Sta - I i

(none)

Sta  J4andJS - Load transfer tests in the OWP,

(none)

PIEZOMETER - Sta 4+ 85, 2.0 feet from edge of paved shoulder, Depth = 4.284M.
(Located longitudinally at midpanel of third panel tested.)

ELEVATIONS - No DOT BM.
Offsets: PE ML ILE
M) 0.30 1.83 3.35
(ft) 1.0 6.0 11.0
(hole) (hole) (hole)
Sta;: - BJ/A) 441 460 477 490 500 521
- atMP 450 467 482 495 511 -
FAULTMETER  Offsets; OWP ML Iwp
M) 0.76 1.83 2.90
(ft) 2.5 6.0 9.5
Sta: 4442, 4460, 4477, 4+90, 5+01, 5+20

COMMENTS - Traffic control - Rick Hilderbrand (home) 746-2856.
- MRC #1 failed spring of 1995.
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File Name: S:\LTPP\SMP\DATA\B3SBOSHF.ONS State: Manitoba
Record Type S & 6 - Hourly Air & First 5 MRC Sensor Temperatures
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