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SEASONAL INSTRUMENTATION STUDY
INSTRUMENTATION INSTALLATION
NORTH CAROLINA SECTION 371028

I. Introduction

The installation of the LTPP instrumentation on seasonal site 371028 near Elizabeth City,
North Carolina was performed on May 17 - May 18, 1995. The test section is a GPS-1
experiment, located on Northbound Route 17, approximately 2.6 km South of the
Virginia State border, and 7.0 km North of SR 1226. The highway consists of two 3.7 m
wide lanes in each direction divided by a grass median with 1.0 m wide paved shoulders.

The pavement structure, which elevates the roadway in a wet low lying plain, consists of
267 mm of asphalt concrete on sand base. The underlying native material consists of a
saturated grey sand with a swampy smell. Pavement structure information from the GPS
material drilling logs is presented in Appendix A, Figure A-2. Properties determined
from the laboratory material tests are shown in Table 1.

Table A-1 in Appendix A summarizes the distress, IRI values from the LTPP profiler
longitudinal profile measurements, and Falling Weight Deflectometer deflection values as
monitored since March 01, 1989. The uniformity survey results are summarized in Table
A-2. The deflection values and analysis results from FWDCHECK are also presented in
Appendix A.

The site is in a wet-no freeze zone and resides in cell 14 (thick AC on coarse subgrade) of
the Seasonal Monitoring Program. Even though this site is categorized under the ‘no-
freeze’ cell it is in the border of being in the ‘freeze’ cell. Below is a summary from the
LTPP climate database based on nine years of data:

e Freezing Index (C-Days) 34
e Precipitation (mm) 1194
e No. of Freeze/Thaw Cycles 62
« Days Above 32°C 28
« Days Below 0°C 57
o Wet Days 146

This portion of route 17 was constructed and opened to traffic in 1982. The estimated
annual average daily traffic (AADT) in 1995 was 4508 (GPS lane). Truck traffic
consisted of approximately 3.4% of the traffic in the GPS lane. The estimate of annual
KESALS in the GPS direction using vehicle ESALS is 51.3. These figures are based on
78 days of AVC coverage and 11 days of WIM data in 1995.

Installation of the instrumentation was a cooperative effort between North Carolina
Department of Transportation (NCDOT), Federal Highway Administration (FHWA)
Long Term Pavement Performance (LTPP) Division, and Pavement Management



Systems Limited (PMSL) LTPP North Atlantic Region Coordination Office (NARCO)
staff. The following personnel participated in the instrumentation installation:

Mrinmay Biswas (LTPP Coordinator) NCDOT - Research and Development
Aiman Kuzmar NCDOT - Research and Development
Kevin Ray Blaylock NCDOT - Geotechnical Unit

Donald Larry Newsome NCDOT - Geotechnical Unit

Felton George NCDOT - Maintenance District 1

Marsette Gregory NCDOT - Maintenance District 1

J.T. Holley NCDOT - Maintenance District 1

N.C. Russell NCDOT - Maintenance District 1

R.T. Smithson NCDOT - Maintenance District 1

Garry Whitehurst NCDOT - Maintenance District 1

Robert Winslow NCDOT - Maintenance District 1

Brandt Henderson Pavement Management Systems (NARCO)
Alfred Lip Pavement Management Systems (NARCO)
Douglas Marshall Pavement Management Systems (NARCO)
James Orzulak Pavement Management Systems (NARCO)
Dilan Singaraja Pavement Management Systems (NARCO)

Table 1. Material Properties

Description Surface Base **
Material Dense Graded Silty Sand
(Code) HMAC (01) (214)
Thickness (mm) 267
Lab Max. Dry Density (kg/m?) 1730
Lab Opt Moisture Content (%) 13
In-situ Wet Density (kg/m®) * 1707
In-situ Dry Density (kg/m?) * 1417
In-situ Moisture Content (%) * 16.95
Bulk Specific Gravity 2.28
Max. Specific Gravity 2.44
Liquid Limit 0
Plastic Limit 0
Plasticity Index NP
% Passing # 200 8.5

* Note: Test pit @ station 5+62

** Note: The road base extended to the full depth of the boreholes since the road is elevated.



II. Instrumentation Installation

Site Inspection and Meeting with Highway Agency

A uniformity survey was conducted on January 27, 1993, which shows that the entire site
is fairly uniform. The results of this test are presented in Appendix A. The zero end was
picked for traffic safety reasons because of the presence of a small road near the end of
the site. A preliminary planning meeting was held at the conference facility of the
Pavement Management Unit in Raleigh, North Carolina on April 11, 1995 to discuss the
seasonal monitoring program and the installation specifics. The attendees at the meeting
were:

e Mrinmay Biswas NCDOT Research and Development

e Pat Strong NCDOT Research and Development

e Jerry Blackwelder NCDOT Pavement Management

e Wm. Kenneth Creech  NCDOT Pavement Management

e Jim Trogdon NCDOT Maintenance Unit

e Max Tate FHWA

e Brandt Henderson Pavement Management Systems, NARCO
o Bill Phang Pavement Management Systems, NARCO

A presentation on the installation of seasonal monitoring instrumentation and monitoring
requirements was provided by Bill Phang and Brandt Henderson of Pavement
Management Systems. This was followed by a review and discussion on the seasonal site
near Elizabeth City. Plans for the installation on May 17 and May 18, 1995 were
discussed. A site inspection was done on April 27, 1996. The installation and test
locations were defined. Installation locations were marked with paint and stakes for
utility clearance purposes. Correspondence from the site inspection and planning meeting
are presented in Appendix B.

A pre-installation meeting was conducted on May 16, 1995 at the North Carolina
Department of Transportation district office in Elizabeth City. Brandt Henderson of
Pavement Management Systems presented the installation schedule. Arrangements were
made to meet on site on May 17, 1995 at 0800 hours with traffic control to be in place by
0830 hours.

Equipment Installed

The equipment installed at the test site included instrumentation for measuring air,
pavement, and subsurface temperatures, precipitation, subsurface moisture content, and
water table. An equipment cabinet was installed to hold the datalogger, battery pack, and
all electrical connections from the instrumentation. The equipment installed are shown in
Table 2.



_ Table 2. Equipment Installed

Equipment . Quantity Serial Number
Instrumentation Hole
MRC Thermistor Probe 1 37ET
CRREL Resistivity Probe N/A N/A
TDR Probes 10 37E01-37E10
Equipment Cabinet
Campbell Scientific CR10 Datalogger 1 16549
Campbell Scientific PS12 Power Supply 1 5624
Weather Station
TE525MM Tipping Bucket Rain Gauge 1 12058-693
Campbell Scientific 107-L Air Temperature Probe 1 37EAT
Observation Well/Bench Mark 1 N/A

Equipment Check/Calibration

Prior to installation, each measurement instrument was checked or calibrated. The
tipping bucket rain gauge was connected to the CR10 datalogger for calibration. A
plastic container with 473 ml of water was placed in the tipping bucket. The container
had a small hole in the bottom, which allowed all the water to be drained out in 45
minutes. For the 473 ml of water, the tipping bucket should measure 100 tips + 3 tips.
The results were 100 tips, which was within specification.

The air temperature and thermistor probes were connected to the CR10 datalogger
simultaneously. They were checked by placing the probes in ice, room temperature, and
hot water. In order for the probes to pass this check, the temperatures for each probe
needed to correspond to the water temperature. The check indicated that the air
temperature and thermistor probes were working properly. A second check was done
where the air temperature and thermistor probes were connected to the datalogger and
run, in air, for 24 hours. The minimum, maximum, and mean temperature for each sensor
were checked. All 18 thermistors were similar in their minimum, maximum, and mean
readings respectively, therefore the probes were considered to be functioning correctly.
The results from the calibration of the air temperature and the thermistor probes along
with the spacing between the thermistors are presented in Appendix B.

The functioning of the TDR probes were checked by performing measurements in air,
water, methyl alcohol, and with the prongs shorted at the circuit board and at the end of
the probe. The traces were taken and the dielectric constant was calculated for the water,
air, and methyl alcohol. These values were checked against expected dielectric constants
for each medium. The tests indicated that all probes were functioning properly. The
probe connectors were dipped in a rubberized sealing compound for water proofing. A



‘s-loop’ was placed just above the connector and tie wrapped to protect the connector
during installation. Results of the TDR measurements are presented in Appendix B.

Equipment Installation

Final details for the installation and initial monitoring were discussed during the pre-
installation meeting on the afternoon of May 16, 1995. The installation was confirmed
for 0830 hours on May 17, 1995. Traffic control for the installation and monitoring was
provided by North Carolina Department of Transportation district 1 maintenance facility
in Elizabeth City. The pavement surface drilling, augering of the piezometer hole, and
instrumentation hole were done by agency equipment and drilling crew from the
geotechnical unit, materials department in Raleigh. The sawing of the trench and cut for
the pavement surface temperature probe were done by R.T. Smithson and J.T. Holley of
NCDOT maintenance district 1. The installation of the measurement equipment,
observation piezometer, weather station pole, and cabinet was performed by PMSL staff.
Assistance was provided by Mrinmay Biswas and Aiman Kuzmar from NCDOT research
and development group and NCDOT local district personnel.

The instrumentation was installed on the South end of GPS 371028, in the Northbound
lane of route 17, approximately 2.6 km South of the Virginia state border in Elizabeth
City, North Carolina. The combination bench mark/piezometer was placed in the
shoulder at station 1+00. The in-pavement instrumentation was installed in the outer
wheel path at station 0-12. The cabling from the instrumentation was placed in a 51 mm
flexible conduit and buried in a trench running from the instrument hole to an equipment
cabinet installed on the slope of the roadway embankment, 8.23 m from the
instrumentation hole. The weather pole was installed immediately behind the equipment
cabinet. A temporary state bench mark (PK nail 150 mm from the pavement edge) was
placed at station 0+50. The elevation of this nail is 6.969 m. Figure 1 provides the
location and distances for the various instrumentation and equipment installed.

The installation generally followed the procedures described in the "LTPP Seasonal
Monitoring Program: Instrumentation Installation and Data Collection Guidelines". The
combination piezometer/bench mark was installed just off the edge of the paved shoulder
to a depth of 3.71 m. A 102 mm flight auger was used for drilling the hole. The depth of
the piezometer was reduced from 4.27 m to 3.71 m because water was encountered at
approximately 2.0 m depth during the drilling. In placing the piezometer stability was a
problem as the underlying soil was saturated. A sealed bag of cement was dropped to the
base of the hole to provide support for the piezometer pipe. After the piezometer was
placed in the hole the material around it collapsed to a depth of 2.5 m. The filling of the
hole proceeded from this point on. No bentonite clay was used to plug the hole as the
sandy material had already reached the level of the frost sleeve. Extensive compaction
was applied around the piezometer pipe to secure it to the native material.

A core hole was drilled in the pavement surface, located in the outside wheel path 0.91 m
from the edge of the travel lane at station 0-12, using a 356 mm thin wall diamond core



barrel, attached to the truck mounted drilling unit. A 102 mm wide by 267 mm deep
trench was saw cut between the core hole and the edge of the pavement using a heavy
duty pavement sawing machine. The blade of the pavement saw was used to notch a
location for the pavement surface temperature probe at the South edge of the core hole.
The remainder of the material from the trench was removed with a pick and shovels.

The instrumentation hole was excavated using a 254 mm hollow stem auger with the
hollow end blocked so that material mixing did not occur. Care was taken to ensure that
the excavated material was stored in the order that it was removed. A standard proctor
test of a representative sample was conducted in the field to determine the dry density of
the soil, which was 1540 kg/m3. The sample was taken from pail 5 at a depth of
approximately 1.3 m. The road base consisted of silty sand fill to the depth of the bottom
TDR sensor (2.09 m below the surface). The drilling was stopped approximately 70 mm
below this depth and the installations began. The findings from the excavation of the
instrumentation hole at station 0-12 are presented in Figure 2. All the material excavated
from the instrument hole was placed and compacted in the order of removal with the
TDR probes and the thermistor probe placed at the specified locations. The location and
elevation information of the instrumentation are presented in figure 2. Samples of the
material placed around the TDR probes were retrieved to determine the gravimetric
moisture at these locations. A field moisture determination was done at the site with
sample material retained for laboratory moisture determination by the NCDOT Materials
and Tests unit. All moisture data from the installation is summarized in Table 5. A little
additional material remained after the hole was filled and compacted.

The equipment cabinet and pole for the rain gauge and air temperature probe were
installed as per manual guidelines. The wiring of the equipment was done the same day
as the installations. Excess washed sand from the piezometer installation was used as
bedding material for the equipment cabinet and also in the trench from the instrument
hole to the equipment cabinet. This trench was extended past the equipment cabinet
towards the ditch at a downward slope to help drain excess surface water away from the
equipment cabinet. The grading, packing of the trench material, and clean-up was
completed by 1900 hours on the day of installation.
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Material Depth TDR depth Comments
(mm) (mm)
Friction Course 37
Base Course Average Core Depth 264 mm
264
Silty Sand with 370 Thermistor Probe Depth
Sea shells (red) 400 305 mm
550
Silty Sand (Grey) 670
700
850
1000
1160
Silty Sand
(Light Grey) 1310 Dry Density 1540 kg/m3
1460
1750
2160 2090

Figure 2. Profile of Pavement Structure and Probe Depths, Station 0-12

To check for breakage of the TDR probes during installation, each probe was connected
to the cable tester and it’s wave form monitored during compaction of the material around
it. The TDR traces are included in Appendix C. The cables coming from the TDR
probes were staggered along the perimeter of the instrument hole to avoid water
migrating along a bundle of cables. The top TDR probe was placed with the cabling and
printed circuit facing downward to avoid contact with the asphalt surface. The top of the
thermistor probe was 0.305 m below the pavement surface. The cables from all
instrumentation installed converged at the opening of the flexible conduit pipe which was
placed about 50 mm from the edge of the core hole. The cables were then tie wrapped
and passed through the conduit to the equipment cabinet. The ends of the conduit were
plugged with a mastic pipe sealant.

Tables 3, and 4 present the installed depths of the TDR probes, and the thermistor sensors
respectively. Table 5 gives TDR, field, and laboratory measured moisture content from
samples taken during installation. A comparison of the moisture content from the TDR
traces, field, and laboratory determination indicate some discrepancies. The TDR and
laboratory moisture contents generally compare more favorably. Some moisture could
have been released during drilling and handling of the soil because of the high
temperatures on the day of installations. This would explain the consistently lower



readings obtained from the field and laboratory testing as opposed to the TDR readings.
It should also be noted that the calculation of moisture is dependent on the calibration
inputs to the TDR model. Differences of moisture content in the range of 1 to 2% are not
uncommon.

Table 3. Installed Depths of TDR Sensors

Sensor # Depth from Pavement Layer
Surface (m)
37E01 0.370 Base
37E02 0.550
37E03 0.700
37E04 0.850
37E05 1.000
37E06 1.160 Sub base
37E07 1.310
37E08 1.460
37E09 1.750
37E10 2.090

Table 4. Installed Location of MRC Thermistor Sensor

Unit Channel Depth from Remarks
Number Pavement Surface (m)
1 1 0.025 This unit was installed
2 0.133 in the AC layer.
3 0.241
2 4 0.325 This unit was installed
5 0.398 below the AC layer
6 0.475 into the subgrade.
7 0.551
8 0.627
9 0.779
10 0.930
11 1.084
12 1.237
13 1.388
14 1.541
15 1.693
16 1.845
17 1.999
18 2.149




Table 5. TDR, Field, and Laboratory Moisture Content During Installation

Sensor Sensor Layer TDR Moisture | Field Moisture | Lab Moisture
Number Depth Content Content Content
(m) (by wt)* (by wt)* (by wt)*
37E01 0.370 Base 12.2% 10.4% 11.3%
37E02 0.550 8.6% 5.6% 7.9%
37E03 0.700 10.9% 7.5% 8.0%
37E04 0.850 9.0% 6.9% 7.7%
37E05 1.000 9.0% 7.4% 8.0%
37E06 1.160 Sub base 7.8% 6.7% 6.8%
37E07 1.310 8.6% 7.6% 6.7%
37E08 1.460 9.4% 10.7% 8.2%
37E09 1.750 10.9% 8.7% 8.2%
37E10 2.090 10.2% 5.9% 8.5%

* Note: Raw data given in Appendix C

Site Repair and Cleanup

The instrumentation hole was repaired by reinstalling the 305 mm core. During
installation the surface coarse separated from the rest of the core. Once the core was
leveled it was removed from the hole and the bottom 100 mm was heavily covered with a
two part epoxy (PC-7) and reset into the hole forcing the epoxy against the side and up
along the wall of the hole. A thin cold mix patch was used to replace the friction coarse.
In addition a mixture of sand and epoxy was used to seal and level the circumference of
the hole and stainless steel probe area. The weight of the state dump truck, which slowly
moved back and forth over the core, was used to firmly seat the core into the hole.

The trench for the cabling from the instrumentation hole to the edge of pavement was
filled with the native silty sand. A cold mix was compacted to the level of the existing
surface. The remainder of the trench from the edge of pavement to the equipment cabinet
was filled with washed sand and native backfill and compacted. All loose particles were
removed from the pavement surface. Traffic control was removed at 1900 hours and the
lane reopened to traffic. Removal of the asphalt trench material and other disposable
items were handled by the NCDOT district 1 maintenance crew.

Patch/Repair Area Assessment

When the site was visited on July 10, 1995, the trench had sunk in a little. This was fixed
by applying cold asphalt patching material. Photos of the instrumentation hole area were
taken as shown in Appendix E. Although the bond/seal of the main asphalt core is intact,
the surface patch is starting to ravel away. This location will be maintained and repaired
as needed with cold mix patch during the site visits to collect monitoring data.

10



II1. Initial Data Collection

The second day activities included initial data collection on the site and checks on
functioning of installed equipment. This consisted of examination of the data collected
over the day by the onsite datalogger, data collection and check of the mobile CR10
datalogger, deflection testing, and an elevation survey. A sample of the data collected by
the onsite datalogger is presented in Appendix D (Table D-1).

Air Temperature, Subsurface Temperature, Rain-fall Data

The air temperature, pavement subsurface temperature profile, and rainfall data collected
on May 18 by the CR10 datalogger was examined. The equipment and datalogger
appeared to be functioning properly. The battery voltages were checked and found to be
acceptable. The plots of the temperature profiles are presented in Appendix D (figures D-
1 and D-2).

The tipping bucket rain gauge was checked by determining the number of tips recorded
from 473 ml of water discharged into the gauge over a 1 hour time period. The rain
gauge was found to be operating properly.

TDR Measurements

TDR data was collected using the mobile system provided by FHWA. The mobile
system contains a CR10 datalogger, battery pack, two TDR muitiplexers, and a resistance
multiplexer circuit board. Version 2.2 of the MOBILE program was used to collect and
record the TDR wave form traced for each sensor.

Figure D-3 shows the initial TDR traces collected with the MOBILE data acquisition
system for all 10 sensors. Only the second set of TDR traces are shown in the appendix
because the first set of traces were used to adjust the starting locations of the traces. The
figures indicate that the multiplexers of the mobile system and TDR sensors were
working properly.

Deflection Measurement Data

Deflection measurements followed procedures described in the "LTPP Seasonal
Monitoring Program: Instrumentation Installation and Data Collection Guidelines". The
analysis results from the FWDCHECK program from the day of installation and the
following day are presented in Appendix D. Since then tests have been conducted once
every month with the exception of August 1995 when there was no site visit.

11



Longitudinal Profile Data

Since the site is in a no-freeze area, four surveys should be conducted each year. To this
date there have been two surveys conducted one on February 27, 1996 with an IRI of
58.79 inches/mile and one in April 18, 1996 with an IRI of 58.50 inches/mile.

Elevation Surveys

One set of the surface elevations was gathered the guidelines. It was assumed that the
elevation at the top of the piezometer pipe was 1.000 meters. The survey was conducted
on May 18, 1995 and the results are presented in Appendix D. Since then, four more sets
of the surface elevation surveys have been performed, the first on July 10, 1995, then on
October 18, 1995, January 18, 1996, and April 18, 1996. The NCDOT transferred an
elevation from a permanent fixture onto a nail that was placed within the section to be
used as a temporary bench mark. This nail is being used to monitor if there is any
movement of the piezometer / bench mark. There is no significant movement to this
point.

Water Depth

The water level on May 18, 1995 was approximately 2.10 m below the top of the
piezometer. Since then the lowest level of 2.59 m was recorded on September 03, 1995
and the highest level of 1.796 m was recorded on May 14, 1996.

12



IV. Summary

The installation of the seasonal monitoring instrumentation at the GPS site 371028 near
Elizabeth City, NC was completed on May 18, 1995. A check of the equipment and
initial data collection was completed on May 19, 1995. The instrumentation,
permanently installed at the site, were:

o Time domain reflectometer probes for moisture measurements,

o Thermistor probes for pavement and soil gradient temperature measurements,

e Air temperature, thermistor probe, and tipping bucket rain gauge to record local
climatic conditions, and )

o Combination piezometer (well) and bench mark to determine changes in water level
and pavement elevations.

The pavement gradient temperature and local climatic data are to have continuous data
collection stored in an on-site datalogger. The moisture is to be collected during each site
visit (12 times per year) using a mobile datalogger system. The water level and elevation
data are to be collected manually during site visits.

The test section is on Northbound route 17, 2.6 km South of the Virginia state border.
The site is located in a flat low lying area. The tree line starts at the roads right of way on
both sides of the road. The pavement resides in a slightly elevated platform and consists
of four 3.7 m wide lanes with a large grass median separating traffic in either direction.
The paved shoulder is 1.0 m wide. There was some water present at the bottom of the
ditch on the side of the road. The ditch in the median had more standing water in it. The
pavement structure consists of 267 mm of asphalt concrete over silty sand base with sea
shells. This resides on a gray silty sand over a highly saturated sand with the water table
at 2.1 meters.

All instrumentation was checked prior to installation at the PMSL facility in Ambherst,
NY. These initial checks indicated that the instrumentation was within specifications, as
required for the seasonal monitoring program. Operational checks during the installation
and the following day indicated that all instrumentation were functioning properly. The
air temperature and gradient temperatures measured in the pavement surface compared
favourably with the hand held Omega temperature gauge. The temperature profile for the
pavement soils appeared reasonable with no outlying sensors. A check of the tipping
bucket indicated it was functioning correctly with tips corresponding to the amount of
water supplied.

Moisture content of the soil was determined by TDR method, field moisture at the time of
installation by soil drying, and laboratory results provided by NCDOT Materials and
Tests Unit. There were slight differences between the moisture content determined by the
TDR method and gravimetric moisture content determined from the samples taken.
Some of the differences may be attributed to the hot temperature conditions prevalent at
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the site on the day of installation and the loss of moisture during handling of the soil.
These differences were within the acceptable tolerance.

The installation generally proceeded as expected with only a few minor problems. The
installation was completed and the section was opened to traffic by 1900 hours on May
18, 1995. The placement of the combination piezometer/bench mark was complicated by
the lack of stability of the saturated sandy subgrade and the high water table. The
standard 4.27 m pipe was replaced by a 3.71 m pipe. No bentonite clay was used during
the installation of the piezometer because of the collapsing soil. Extra compactive effort
was required.

The removal/replacement of the material from the instrumentation hole was successful,
with the material being well consolidated around the instrumentation. The surface
friction course became unbonded from the core during the installation. This material was
replaced with a thin cold mix patch bonded on the circumference with a mixture of sand
and epoxy. The core was level with the existing pavement surface at completion.

The initial monitoring of the site on May 18, 1995 was successful. The temporary state

bench mark was referenced during the level surveys and will be used to determine the
stability of the combination piezometer/bench mark over time.
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APPENDIX A

Test Section Background Information



Appendix A contains the following supporting information:

Figure A-1
Figure A-2
Table A-1
Table A-2

Figure A-3

Table A-3

Site Location Map

Profile of Pavement Structure
Site Performance Summary
Uniformity Survey Results

Deflection Profiles from FWDCHECK
(Test Date January 27, 1993)

Subgrade Modulus and Structural Number from FWDCHECK
(Test Date January 27, 1993)
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BEFORE TEST SECTION - STATION 0-

{ AFTER TEST SECTION - STATION 5+ "

Verification mm mm Drilling & Verification mm mm Drilling &
Sampling Sampling
AC
AC Open Graded AC AC
41 36 44 46
AC AC
Dense Bituminous Dense Graded Dense Bituminous Dense Graded
Base Base
216 218 203 178
Poorly Graded Poorly Graded
Sand Sand with Silt Sand Sand with Silt

Figure A-2. Profile of Pavement Structure




Table A-1. Site Performance Summary

Distress and Profile Summary
Distress Summary Profile Summary
April 18, 1995 Date (dd-mm-yy) IRI (in/mi)
Low Sev. Fatigue Cracking - 5 m” 11-12-89 61.46
Low Sev. Long. Crack.(wheel path)-211m 30-01-90 52.68
Low Sev. Long. Crack.(non-w.path)-18m 09-12-90 53.56
Low Sev. Trans. Crack.- 38 Cracks (30.5m) 08-03-91 56.25
Cracking is very fine - just visible 03-06-92 58.76
21-04-93 58.25
17-12-94 57.89
15-12-95 62.08
Falling Weight Deflectometer Data Summary
Date Mean Value for Drop HT 2 (mils)
Sensor 1 | Sensor 1 Sensor 7 Sensor 7 Mean Min/Max
std. dev. std. dev. | Temp D1 | TempDl1
dd-mm-yy (F) F)
01-03-89 8.47 1.33 1.97 0.07 51 41/66
27-01-93 9.22 1.17 2.07 0.16 61 51/65
Effective SN Subgrade | Modulus Test Pit Mod. (psi)
SN std dev Modulus std dev 1 2
dd-mm-yy (psi) (psi)
01-03-89 442 0.35 19623 613 21507 20566
3.64 0.31 19799 898
27-01-93 4.12 0.27 18585 1386
3.57 0.38 19429 1202

Note: FWD subsection boundaries at 290 ft as entered into RIMS.
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Table A-2. Uniformity Survey Results

Seasonal Uniformity Survey Falling Weight Deflectometer
Site Number: 371028 Data Collection and
Date Surveyed: January 27, 1993 Processing Summary

Section | Mean Deflection Values for HT

Interval 2 (mils) - Corrected

(ft)
Sensor| Sensor |Sensor| Sensor | Subg Subg | Effective | SN
1 1 7 7 modulus | modulus SN std dev
std dev stddev | (psi) std dev

100-275] 828] 097] 2.05] 0.6] 19100]  1359]  4.28] 0.38

275-580] 9.61] 1.14] 195] 0.12] 20021] 1133] _ 3.67] 032
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Corrected Deflection Data for Secotion:
0.200E+01

371028B

.
.
.
.
.
1
v
'
.
.
.
.
.
.
.
.
.
.
.
.
H
H
.
s
.
.
’
.
.
.
.
.
v
.
.
.
v
'
I

Corrected
Nor=:lizod
Deflection

:

e@)yercescscencbrocanacnccascnnscsoarcrcdinennnnad

PR +

el
'
8

9.008E+00
-100

200 3008 4100
Station (ft)
Location 3 Droy Height 2 Sensors 1, 7

F2:ScrnDunp Fl1O:Exit I1:Pru/Nxt Ht Pglp/PgDn:Pru/Nxt Loc

608

Figure A-3. Deflection Profile from FWDCHECK
(Test Date January 27, 1993)
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Table A-3. Subgrade Modulus and Structural Number from FWDCHECK

(Test Date January 27, 1993)

Flexible Pavement Thickness Statistics - 371028B - Drop Height 2

Subsection Station Subgrade Modulus Effective SN

1 -100 19540 5.20
-80 21335 5.00
-60 21183 4.50
-40 20090 4.05
-30 19522 4.20
-20 19018 4.15
-10 19306 4.50
-5 18971 4.60
0 16763 4.20
26 17674 4.00
50 16868 3.90
75 18479 3.75
100 18475 3.95
125 17794 4.65
150 16979 4.05
175 19404 4.30
200 19853 4.20
225 19861 3.85
251 20296 450
275 20580 4.05
2 300 21537 3.25
325 20489 3.20
350 19179 3.05
375 18923 3.75
401 17788 3.45
426 19359 3.40
451 18265 4.05
475 20529 3.90
501 18794 4.05
505 21192 4.15
510 20558 3.90
521 20662 3.70
530 20877 3.85
540 20809 3.60
570 20347 3.65
580 21034 3.75
Subsection 1 Overall Mean 19100 428
Standard Deviation 1359 0.38

Coeff of Variation 7.11% 8.88%
Subsection 2 Overalil Mean 20021 3.67
Standard Deviation 1133 0.32

Coeff of Variation 5.66% 8.84%

Note: No test pit data found, therefore no results exist.
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APPENDIX B

Supporting Site Visit and Installed Instrument Information



Appendix B contains the following supporting information:

Correspondence from the Site Inspection and the Planning Meeting
Table B-1. Air Temperature Thermistor Calibration

Table B-2. MRC Probe Calibration

Table B-3. Description of MRC Thermistor Probe and Sensor Spacing
Table B-4. TDR Probes Calibration

Figure B-1. TDR Traces Obtained During Calibration



. PAVEMENT ORIGINAL

MANAGEMENT
SYSTEMS

August 24, 1994
50451025-12.18

Mr. Marvin Patrick Strong

State Research Engineer

North Carolina Department of Transportation
P.O. Box 25201

Raleigh, North Carolina 25201

Dear Mr. Strong:

The LTPP program is preparing to recruit the second round of seasonal site
nominations. In accordance with your previous discussions with Brandt
Henderson of our staff, we plan to perform installations at Lexington on May 15-
16, 1995, and at Elizabeth City on May 17-18, 1995.

For your information we have enclosed a "Seasonal Monitoring Program
Guideline" as well as a sample of one of our existing installation reports. Also
enclosed is the State Participation Synopsis, with accompanying site data sheet.
Please complete and return this datasheet, for both sites. We must forward this
information to the FHWA as a part of the seasonal site approval process.

One change to the "Synopsis" which merits pointing out is that data is generally
collected monthly; therefore, under the Core Experiment Item #2, this will be the
frequency of traffic control needed. In a wet freeze environment, this would be
increased to bi-weekly during the thaw period, only.

In general, the seasonal instrumentation consists of moisture, temperature, water
table depth, and frost depth measurements beneath the pavement. Along with this
are climatic measurements of air temperature and precipitation. Pages II-36-39 of
the "Guidelines" indicate areas of responsibility for the FHWA, RCOC, and
agency. _

If your agency desires to collect additional data to that called for by the LTPP
seasonal program, it may do so at it's own expense. For example, a wind speed
indicator or a solar radiation collector can be added to the weather data collection.
'This additional data then can be downloaded to the datalogger, as well.

415 LAWRENCE BELL DRIVE
UNIT #3

AMHERST, N.Y. 14221

TEL. (716) 6320804

FAX (716) 632-4808



General items required of the agency for installation are a drill rig with the
capability to drill a 6" diameter hole to a 15' depth for installation of a piezometer.
In addition, the cover for the observation hole, bentonite, and filter sand to fill the
hole are to be provided by the agency. The agency is also to provide coring and
auguring equipment for holes 10 and 12" in diameter up to a maximum depth of 7'.
In addition, a concrete pavement saw must be provided to cut a trench from the
observation hole to the pavement edge. This trench will carry the instrumentation
cabling to the equipment cabinet adjacent to the roadway.

The agency will also be responsible for traffic control for collecting the monthly
data. This will require a lane closure approximately 300' in length at the
instrument hole, for essentially one day each month.

The addition of the seasonal monitoring data, at different geographical locations
promises to significantly enhance the LTPP database, and increase the potential
analysis of the data. "

Thank you for supporting seasonal data sites.

Yours Sincerely,

?
12

/‘.“o e
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g BNV .3 !’< ’ /4@5\,(}6«_

Pavement Management Systems Limited
DM/tf

enclosure

C.C. LJ.Pecnik
B. Phang
B. Henderson



o 7 ‘Brandt 'Hﬁna/«%aaw

(( e MAR 31 1966
o=/ UL
Fiee PR —
STATE OF NORTH CAROLINA i
DEPARTMENT OF TRANSPORTATION
JAMES B. HUNT. JR. DIVISION OF HIGHWAYS R. SAMUEL HUNT LI
GOVERNOR P.O. BOX 25201 RALEIGH. N.C. 27611-5201 SECRETARY

March 27, 1995

MEMORANDUM TO: Shin Wy, Ph.D,, P.E.
Jerry Blackwelder, P.E.
Jim Trogdon, P.E.
Pat Strong, P.E.

FROM: Moy Biswas %—'

SUBJECT: LTPP Seasonal Monitoring Program

To discuss plans and procedures for upcoming activities regarding LTPP seasonal monitoring
sites in North Carolina, Messrs. Bill Phang and Brandt Henderson of Pavement Management
Systems, Ltd., will be here and meet with us.

The meeting is scheduled at 9:00 AM on Tuesday, April 11, 1995 in the conference facility
(Room 129) of the Pavement Management Unit.

MB/adj
cc: Max Tate, P.E. (FHWA)
Bill Phang, (PMS, Ltd.)
" Brandt Henderson, (PMS, Ltd.), with attachment

@



PAVEMENT

- MANAGEMENT
SYSTEMS
TO Dr. 'Moy' Biswas DATE April 20, 1995
(919) 715-0137
PAGES 1
FROM Brandt He:nde:rson@1 PROJECT 50451025
SUBJECT Seasonal Site 371028 (US17) FILE 12.18
Elizabeth City Pre-Installation
Inspection

As per our discussion, I will be visiting the LTPP seasonal site 371028 on US 17
northbound on April 27, 1995 to establish a suitable location for the
instrumentation/equipment cabinet and review site condition pertinent to installation and
data collection.

alde

On my way to the site, I will stop in at the District facility and contact Carl Skinner/Alex
Russel regarding the site review. My plans are to arrive at the District office at 10:30am.

As part of the site review, I will install a stake in the location for the equipment cabinet to
provide a reference for clearance of underground utilities.

A site plan view with comments will follow.

C.C. [LJ.Pecnik, RE, NARO

W.A. Phang, NARO
J. Jennings, District Engineer, NC DOT

415 LAWRENCE BELL DRIVE, Unit 3, Amherst, N.Y. 14221 Tel. (716) 632-0804; Fax (716) 632-4808
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SYSTEMS

April 20, 1995
50451010-12.18

o~ SN
=fos ORIGINAL

Dr. Mrinmay "Moy" Biswas

Pavement and Materials Research Engineer
North Carolina Department of Transportation
Division of Highways

P.O. Box 25201

Raleigh, North Carolina 27611-5201

RE: Seasonal Monitoring Program - Supplemental Monitoring

Dear Dr. Biswas:

At our Meeting of April 11, 1995 in Raleigh to discuss plans to install moisture,
frost, and temperature sensors at GPS 371028, Elizabeth City, NC, the concept was
discussed, of the agency carrying on the monitoring of the GPS site in Year 2, as a
supplemental site.

In the normal planned sequence of seasonal monitoring at the GPS site, the data is
collected monthly for twelve months of the year, and twice in the Spring months of
March and April. The cycle begins in September or October of the year. At the
end of the cycle, the above ground sensor connections are removed from the
cabinet and the terminal strips and CR10 data recorders cleaned and stored ready
for re-installation at the beginning of Year 3 for the next cycle of observations.

[f however the agency intends to continue the monitoring during Year 2 as a
supplemental site, then these fittings would be left in place. In order to continue
the monitoring, the agency would have to acquire the hardware and software to
download the CR10 datalogger, and a cable tester to carry out measurement with
TDR probes. The agency would also have to have an FWD which was calibrated
at the Harrisburg calibration station. The agency profilometer may be used or
arrangements can be made with NARO to conduct what measurements are
practical with their profilometer.

Details of what measurements and observations are to be made during this period
are contained in the FHWA "LTPP Seasonal Monitoring Program: Instrumentation
Installation and Data Collection Guidelines", FHWA-RD-94-110, April 1994.
QA/QC software "SMPCHECK" is currently under test and review.

415 LAWRENCE BELL DRIVE

UNIT #3

AMHERST. N.Y. 14221

TEL. (716) 632-0804

FAX (716) 632-4808 B-5



It would certainly be of great value to the SMP to have continuous monitoring at a
few sites, and your consideration is requested of adopting this 'supplemental’
monitoring for GPS 371028 or for SPS site 370201.

Yours Sincerely,

Sl A2y,

William A. Phang

Program Manager
Pavement Management Systems Limited

WAP/tf

C.C. LIJ.Pecnik, RE, NARO
B. Henderson, PMSL
P. Strong, NC DOT
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Research & Development Unit

North Carolina Department of Transportation
Division of Highways

Room §08, Highway Building ‘ -
One South Wilimington Street 7

Post Office Box 25201
Raleigh, NC 27611-6201

Telephone: (818)733-9790

Facsimile Transmittal Sheet

To: Brandt Henderson
PMS Ltd.
Cambridge, Ontario

FAX ## (819) 622-2580 DATE: Monday, April 24, 1995

NUMBER OF PAGES BEING TRANSMITTED [INCLUDING COVER SHEET]; / ‘

From: Mrinmay (MOY) Biswas (91 8) 715.2485 ﬁ"é———

PRoOJECT ¥: SHRP/LTPP/Seasonal Monitoring Site 371028.1 (near Elizabeth City, NC)
SuBJECT: Survey point @ the site

Message:

The site is approximately 2 miles south of the Va./NC state-line, and 4 miles north of
SR-1228, on the north bound lane of US Route 17.

At this location, a red-top stake is driven in the shoulder area. Here, a nail is driven in
the paved shouider, 8 inches away from theedge of the north-bound lane. There is

large white painted numbers.
The elevation is 22.883 ft.
One should be able to readily locate the red-top stake and easily read off the elevation.

' wnSENDHm®




.M

FAX TRANSMITTAL

To: Dr. Moy Biswas Fax No.: 918-715-0137

Date: May 8, 1995

Project No.: 5-045-10-25
Sender: Brandt Henderson

Includes cover sheet plus 3 pages
Reference: Seasonal Site Review G’ Original will follow by mail
MESSAGE: .

To follow up the site visit of April 27, 1995, please find enclosed a site plan view and diagram of
projected instrument placement in the outer wheel path of US 17 northbound at station 0-12 GPS
371028.

Prior to visiting the site | went over the details for this installation with Allen Russel of the district office.

The drilling and sampling records from 1989 fieid sampling did not include a shoulder bore identifying the
depth to water table. From the site review the pavement is elevated approximately 6 ft from the adjacent
forest area. The grade lowers significantly in the area north of Ponderosa Road where it intersects US
17. Visually there was nothing to indicate that we may encounter the water table within the 7 ft depth
proposed for the instrument hole.

The location of the piezometer, instrumentation, equipment cabinet and weather instrumentation poie as
identified in the planview have been marked with stakes and white paint for utility clearance
identification. There does not appear to be any buried cables or pipes at this location but | would suggest
the district office check with the local utilities. If there is any problem with clearances we can review and
arrange alternate locations as part of the preinstallation meeting on May 16, 1995.

From our recent discussion it sounds like preparation for arranging equipment and supplies for the
installation are weil underway. The following summarizes the supply items requested from the agency.

Cold or Hot Mix Patching Material
Filter Sand

Bentonite

Concrete Mix (Sacrete)

Surface Access Cover for Piezometer

If you are unable to obtain a large saw for the trench cut we can proceed with the 12° blade saw (6° cut) if

a pneumatic or electric chisel is available. This will require extra effort aithough we have done this for
one of the round one unit installations.

B-8



Wae also require the loan of a standard procter moid, hammer and balance (capacity 11.5 kg readable
5 gm) for density determination of the subgrade material. We are aiso requesting the agency provided
laboratory moisture values for soil sampies taken at each TDR installation location (10 in total) to verify
field moisture values. We will supply these samples in ziploc baggies uniess your l{aboratory has special
requirements for receiving samples (ie, tins or jars). The Pavement Management System employees
coming for the instaliation are:

Brandt Henderson Team Leader

Alfred Lip Engineering Assistant
Doug Marshall FWOD Operator

James Orzulak Instrument Technician
Dilan Singaraja Engineering Assistant

The pre installation meeting is scheduled for Tuesday, May 16 at 2:00 pm at the district office north of
Elizabeth City on US 17. This meeting is to review the equipment and supply status along with a
discussion on the installation day schedule of activities.

If you have any questions or need further information do not hesitate to cail. | can be reached through
our Amherst, NY office. As | will be out of the office | will retum your cail.

We look forward to seeing you and your coworkers on May 15 at the Lexington SPS2 site.

Copies: J. Jennings, District Engineer, NCDOT



Table B-1. Air Temperature Thermistor Calibration

LTPP Seasonal Monitoring Study State Code [37]

Air Temperature Thermistor Calibration | Test Section Number [1028]

Before Operation Checks | Calibration Date dd-mm-yy 05-05-95

Probe S/N 37EAT

Operator JO

Mobile Datalogger Water Room Ice Bath Hot Water ok
(24 hour) Temperature 0°C(H-1°0C) 50° C(+/-)

Mean | Min. | Max. |Reading| Time [Reading| Time |Reading| Time |y/n

2393 | 2270 | 32.68 | 24.7 1400 | 0.210 | 1300 | 58.80 | 1500 | y

Probe Accepted J.0. (Initials)
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Table B-2. MRC Probe Calibration

LTPP Seasonal Monitoring Study | State Code ] [37]
MRC Probe Calibration Test Section Number [1028]
Before Operation Checks Calibration Date dd-mm-yy 05-05-95
Probe S/N 37ET
Operator JO
Mobile Datalogger Water Ice Bath Hot Water ok
(24 hour) Room 0°C(+-1°C) | 50°C(+/-)
Temp
Time 1400 Time 1300 Time 1243
No. | Mean | Min. | Max. Reading Reading Reading y/n
1 22.46 | 2093 | 32.54 24.6 -0.114 58.4 y
2 22.88 | 21.23 | 32.55 249 -0.114 58.8 y
3 23.10 | 21.40 | 32.61 24.8 0.114 58.6 y
4 24.19 | 22.66 | 32.54 23.9 0.119 50.7 y
5 24.37 | 22.62 | 34.08 24.6 -0.039 52.1 y
6 24.30 | 22.52 | 34.07 24.6 -0.018 53.0 y
7 24.25 | 22.58 | 34.05 249 -0.114 53.1 y
8 24.10 | 22.22 | 33.94 24.8 -0.150 534 y
9 23.91 | 22.08 | 34.03 24.7 -0.114 53.6 y
10 | 23.84 | 21.87 | 33.56 24.5 -0.114 53.2 y
11 | 24.05 | 21.97 | 33.42 24.8 -0.115 53.8 y
12 | 23.91 | 21.86 | 33.04 24.6 -0.077 53.5 y
13 | 24.05 | 21.96 | 33.78 24.6 -0.114 53.1 y
14 | 23.80 | 22.32 | 33.17 243 -0.114 53.5 y
15 | 23.90 | 22.13 | 32.28 23.8 -0.151 51.9 y
16 | 2420 | 21.84 | 32.15 23.8 -0.002 52.1 y
17 | 23.90 | 22.11 | 32.44 233 0.550 52.0 y
18 | 24.10 | 21.14 | 32.24 22.4 0.367 53.0 y
Probe Accepted: J.O. (Initials)
Probe Length: 1.851 (meters)
Thermistor distance from top of probe: (meters)
4 | 0.020 7 0.246 10 0.625 13 1.083 16 1.540
5 | 0.093 8 0.322 11 0.779 14 1.236 17 1.694
6 | 0.170 9 0.474 12 0.932 15 1.388 18 1.844
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Table B-3. Description of MRC Thermistor Probe and Sensor Spacing

Unit Channel Distance from Top of Remarks
No. Unit(m)
1 1 0.025 0.3302 m long by 6.35 mm
2 0.177 stainless steel probe installed
3 0.327 in the AC layer.
2 4 0.020 1.851 m long by 25.4 mm
5 0.093 PVC tube installed
6 0.170 in the base and subgrade.
7 0.246
8 0.322
9 0.474
10 0.625
11 0.779
12 0.932
13 1.083
14 1.236
15 1.388
16 1.540
17 1.694
18 1.844
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Table B-4. TDR Probes Calibration

LTPP Seasonal Monitoring Study | State Code | (371
TDR Probes | Test Section Number | [1028]
Before Operation Checks |AL/JO ] Initial |[Calibration Date (dd-mm-yy) 10-05-95
Seasonal Site 37SE
Probe Shorted Air Alcohol Water
Probe Resistance (ohms) Begin End Begin Begin Begin
No. (S/N) Core Shield Length Length Length Length Length
1 37E01 0.4 0.3 16.440 16.630 16.440 16.480 16.460
2 37E02 04 0.3 16.350 16.550 16.350 16.380 16.380
3 37E03 04 0.3 15.880 16.090 15.880 15.920 15.920
4 37E04 0.4 0.3 15.870 16.080 16.080 15910 15910
5 37E05 04 03 16.150 16.360 16.150 16.180 16.180
6 37E06 0.4 0.3 16.160 16.360 16.160 16.190 16.190
7 37E07 0.5 0.3 16.540 16.740 16.540 16.540 16.540
8 37E08 04 0.3 16.470 16.690 16.470 16.510 16.510
9 37E09 04 0.3 16.140 16.340 16.140 16.170 16.170
10 37E10 04 0.3 15.870 16.070 15.870 15.930 15.930
NOTE: Record lengths from TDR
Calculation of Dielectric Constant
Probe Length 0.203 m €= TDRL 2
V, Setting 099 Vv, (PL) (Vp)
Air Alcohol Water
TDR Dielectric |In Spec. [TDR Dielectric |In Spec. [TDR Dielectric |In Spec.
No. {Length |Constant ) Length |Constant ) Length |Constant @)
1 0.19 0.89 y 1.17 33.89 y 1.85 84.74 y
2 0.20 0.99 y 1.17 33.89 y 1.85 84.74 y
3 0.21 1.09 y 1.16 3332 y 1.85 84.74 y
4 0.21 1.09 y 1.17 33.89 y 1.85 84.74 y
5 0.21 1.09 y 1.16 33.32 y 1.85 84.74 y
6 0.20 0.99 y 1.18 3447 y 1.83 82.90 y
7 0.20 0.99 y 1.10 29.96 y 1.85 84.74 y
8 0.22 1.19 y 1.15 32.74 y 1.84 83.80 y
9 0.20 0.99 y 1.19 35.06 y 1.85 84.74 y
10 0.20 0.99 y 1.15 32.74 y 1.85 84.74 y
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LTPP Seasonal Monitoring Program Agency Code: (331
TDR Probe Calibration LTPP Section ID: [102a3]
Probe Serial Number: 37EC! Date (dd/mmiyy): 10705/95

Probe NumberO i

Trace 1 - Probe Shorted at Start
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LN fooiooioaccion o Differenee Traes

Trace 2 - Probe Shorted at End

CUrsor ceceeennss 16.630 m
Distance/Div..... .29 m/div
Vertical Scale.... 177 mp/div
VP tecenenennnaas 0.99

Noise Filter.cc... 1 avs
POWEY ccasenanaea AC

! Tektronix 1502B TDR

i Date _¢X -0 -3¢
Cable %/

Notes _37 /08

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

Figure B-1. TDR Traces Obtained During Calibration
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L.TPP Seasonal Monitoring Program
TDR Probe Calibration

Agency Code:
LTPP Section iD:

Trace 3 - Probe in Air

Cursor ccaceceeee 16.440 m
Distance /Divevaca 29 mfdiv
Vertical Scale.... 177 me/div
VP tetessccnnnnes 0.99

Noise Filter.aca.. 1 avs
POWer .ccaacnnaes aC

o9

Trace 4 - Probe in Alcohol

CUrsor secacecese 16.480 m
Distance/Di¥.eceee 29 midiv
VYertical Scale.... 100 me/div
VP tivecncnncenes 0.99

Noise Filter...... 1 avs
POWEl veseesaseana AC

(7

Trace 5 - Probe in Water

Cursor ..ecaceee. 16.460 m
Distance/Div..cea. .25 midiv
Vertical Scale.... 77.0 me/div
VP cieeneennceaes 0.99

Noise Filter...... 1 avs
Power....cccueee. aC

1.9

NS

Probe Number C|

ac]

o

NS
.

nne
.

S
. 16, 480 m

Figure B-1(cont.). TDR Traces Obtained During Calibration
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i Tektronix 1502B TDR

Date OS -/Q ~ 9.\’
Cable _#(

Notes _t1lov€
Aer

Input Trace

Stored Trace ..........
i Difference Trace ...

Tektronix 15023 TDR
Date O¥ /o -9%
Cable _¥ !

Notes _32/c 8

i _Aleohg |

g input Trace

! Tektronix 1502B TDR

Date _2X - 10 3¢
Cable _#!

Nofes 37 ’O!g

Input Trace

: Stored Trace ...........
- ¢ Difference Trace



LTPP Seasonal Monitoring Program Agency Code: {331
TDR Probe Calibration LTPP Section iD: [102%]
Probe Serial Number: 271 EC2 Date (dd/mmiyy): 10/05/95
Probe NumberC 2

Trace 1 - Probe Shorted at Start

CUrsor wccecesveas 16.350 m
Distance/Divaicaee 29 midiv
Vertical Scale.... 177 me/div
VP teveassananses 3.99

Noise Fiter.cece.. 1 avs
POWer cesceaanane AC

Trace 2 - Probe Shorted at End

CUrSOr c.cencuese 16,950 m
Distance /DiVeaeee 25 midiv
Vertical Scale.... 177 me/div
WP cevecccancanas 0.99

Noise Filter..ca.. 1 avs
POWer coaasseeaes AC

|

...................
R R R R
...................
R R R R
_____

L T L

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

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

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

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

Tekbtronix 1502,8 TDR
Date oX "b -3 S
Cable ¥
Notes 3764
g '*W'( S fn{.

input Trace
i Stored Trace

Difference Trace ....

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

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

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

P R

\'D]fferenceTrace

Figure B-1(cont.). TDR Traces Obtained During Calibration
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Tektronix 1502B TDR
Date 0¥ =/=-93
Cable _ %%
Notes _21(0V8

Short ok

input Trace
Stored Trace ......-._.



Trace 3 - Probe in Air

Cursor covececees 16.350 m
Distance /DiVeceee .25 m/div

Vertical Scale.... 177 me/div

VP I A R N ERNENENRENNENN) 0'99
Noise Filter .ce... 1 avs
Power ccceeeavesa aC

oW

Trace 4 - Probe in Alcohol

CUrsor .ceeceeees 16.380 m
Distance/Div.ceee .29 m/div
Vertical Scale.... 100 me/div
VP ceccncncananas 0.99

Noise Filter cecee. 1 avae
Power.cccensesss aC

(]

Trace 5 - Probe in Water

Cursor cccaeceees 16.380 m
Distance/Div.cece .25 midiv
Vertical Scale.... 77.0 me/div
VP teeiecernacnans 0.99

Noise Filter...... 1 avs
POWer ccccencenas 3C

B39

and

NN

- - - = - - - - - - - . - -

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

Figure B-1(cont.). TDR Traces Obtained During Calibration
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LTPP Seasonal Monitoring Program Agency Code: {37]
TDR Probe Calibration LTPP Section {D: [1O02g])
Probe Number C2

Tektronix 15028 TDR
Date o¥-f0-3§
. Cable ¥
Notes _22/%8

4ir

Input Trace
Stored Trace

-----

Tektronix 1502B TDR
Date 28 -te-§x
Cable _¥2

Notes 22en®
PAleekel

Input Trace
Stored Trace ..........
! Difference Trace

Tektronix 1502B TDR
Date oY -/v- q s
Cable ¥

input Trace
: Stored Trace ..........

- Difference Trace ...




Distance/Div.icaes

LTPP Seasonal Monitoring Program Agency Code: (331
TDR Probe Calibration LTPP Section ID: (10281
Probe Serial Number: >1£¢C3 Date (dd/mmiyy): 10705/95
Probe Number €3
Trace 1 - Probe Shorted at Start
Cursor ..ceeveeas 15.880 m -ta-;cj j-t-.-_-:j“"""-““"“"""“1.5-.._8-8-6-@ ----- Tektronix 1502B TDR
25 m/div . RELEEEE CELES ECS SRR SEEEEERELESRERE W ox-o—3£
Vertical Scale.... 177 me/div E R R R R R LR EEEREREEE 03 PO & S
VP ceccncacennees 0.99 U D L PO DU DU D S U T Notes 31/0%8
Noise Filter...... 1 avs o dli i i | S S S S i ghad ot
POWer.ueeeceeana aC g : : :
. _: : :”':””i”“;“”g“”;”";InputTrace
‘....\..E--'-E.-“g."'i‘“..i...‘g....i...'g.‘..i StoredTl’ace ----------
', R .ESDifferenceTrace
s f : . :

Trace 2 - Probe Shorted at End

CUrsor c.ceeces-a 16,090 m
Distance/Di¥ eueua .29 mfdiv
Vertical Scale.... 177 mp/div
VP seinecncncsnaas 0.99

MNoise Filter..cuee. 1 avs
POWer cecensaanes 3C

.........

---------

.........

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

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

Tektronix 1502B TDR
Date _£2 -
Cable _X3
! Notes 327033

-

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

Figure B-1(cont.). TDR Traces Obtained During Calibration
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LTPP Seasonal Monitoring Program Agency Code: [22]
TDR Probe Calibration LTPP Section {D: {LC38]
Probe Number 23
Trace 3 - Probe in Air
CUrSOr ccaveeanses 15.880 m 3‘:.‘ 13. 880 "

Distance /Di¥ eeeee 20 midiv
Vertical Scale.... 177 mp/div
VP cecacncvannass 0.99

Noise Filter cees.. 1 avs
POWer ccaascaseceas 3C

oW

Trace 4 - Probe in Alcohol

CUrSOr ceevasseee 135.920 m
Distance/DiVeeeee 29 mfdiv
Vertical Scale.... 100 me/div
VP vececcecasacas 3.99

Noise Filter...... 1 avs
Power cacenasanes 3C

b

Trace 5 - Probe in Water

CUrsor ccecencees 19.920 m
Distance /Div.iaesa .29 midiv
Vertical Scale.... 77.0 mp/div
VP civeecncecannes 0.99

Noise Filter veeeee 1 avse

POWer .ccevaaeses AC

e

e e L4

...........

—
. 15.920

Figure B-1(cont.). TDR Traces Obtained During Calibration
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Differe ce lrace

Tektronix 15025 TDR
Date 3 -0 ~ 9)

Cable _1.}_‘_{__
Notes 311°

input Trace
', Stored Trace ...
: Difference Trace ...

Tektronix 15023 TDR
Date _t¢-13-98
Cable _43

Notes 37/oWR
Bleghel

' Input Trace
¢ Stored Trace .._..._._.
Diffecenoe

Tektronix 1502B TDR
Date _°542-1X
Cable _¥ 3

Notes _31(38

e

input Trace
Stored Trace ...



LTPP Seasonal Monitoring Program Agency Code: (37
TDR Probe Calibration LTPP Section ID: [1023]]
Probe Serial Number: 31 E04 Date (dd/mmiyy): 10,05/95
Probe Number 04
Trace 1 - Probe Shorted at Start
Corsor overenens 15,870 {ac] TTITTETIT IS 80 Tektronix 15028 TOR
Distance /Di¥ cauee 25 mfdiv H : Date 2X -/ =i\
Vertical Scale.... 177 mp/div & REE EERREEALAS AR AR A A A Cable _£¢
VP veccevanvensas 0.99 REEEE CRTRECPPEE SUREE CEEES EECEE CRRRLEELRES Notes i?éof
Noise Filter...... 1 avs - SN FOHUR SO S SR torenicccciveanicaanianaa k
Power .e.ureeeess ac i FUUUE IUURUUUUS SUUR UUU SO SURUE SORPE 5
gi Input Trace
ri- ------------------ .u..-:-----'-----‘- : : Stored Trace IS
')E ...... e T e ::E_Difference'rrace e
‘r“ : - ' : . .

Trace 2 - Probe Shorted at End

CUrsSOr ccecencees 16.080 m
Distance/Di¥.veeas 29 midiv
Vertical Scale.... 177 mp/div
VP cevvacssancaae 3.99

Moise Filter .caae. 1 avs
Power ..ccceassess aC

Figure B-1(cont.). TDR Traces Obtained During Calibration

Tektronix 15S02B TDF
Date 85/ -18
Cable X%
Notes 3 7/‘(0"/9

el

‘A o

Input Trace
Stored Trace

——eremeumaans

: Difference Trace ...



Trace 3 - Probe in Air

CUrSOr ceesecenesa 16.080 m
Distance /Di¥.cceee 25 m/div
Vertical Scale.... 177 mp/div
VP secconnanncees 0.99

Noise Filterceee.. 1 avs
POWer cecsvnences aC

ol

Trace 4 - Probe in Alcohol

CUrSOr scecsasees 19.910 m
Distance /DiV.caas 29 midiv
Vertical Scale.... 100 me/div
VP ceecasccannases 3.99

Noise Filter..c... 1 avs
POWelr cucnscecnss AC

[ 1

Trace 5 - Probe in Water

CUrsor cecascesses 15.910 m
Distance/Di¥eae-e .25 midiy
Vertical Scalese.. 77.0 ne /div
VP ccencanccnnase 0.99

Noise Filter c.c... 1 3Y9
POWEr cacsssssnse 3C

195

-----

Figure B-1(cont.). TDR Traces Obtained During Calibration
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LTPP Seasonai Monitoring Program Agency Code: 22]
TDR Probe Calibration LTPP Section iD: [1C29]
Probe Number 04

Tektronix 1502B TDR
Date ¢S -(24¢
 Cable L. &

Notes

L

Input Trace
i Stored Trace ......—..

i Difference Trace ...

 Tektronix 15028 TDR

Date 08 ~(s-1S
Cable %Y
Notes _37/0 W
Plegbol

input Trace
Stored Trace _._.o.—.-.
Difference Trace ...

! Tektronix 1502B TDR
Date a¥ <6 -9¥

Cable Y%
Notes ERICY

W

input Trace ————

i Stored Trace -
Difference Trace ...



LTPP Seasonai Monitoring Program Agency Code: (331
TDR Probe Calibration LTPP Section ID: [10238]
Probe Serial Number: 37ECS Date (dd/mm/yy): 10/05/95

Trace 1 - Probe Shorted at Start

CUrsor .cceveeeeas 16,150 m
Distance/Divecee. 29 m/div
Vertical Scale.... 177 me/div
VP cevecnncacenees 0.99

Noise Filter...... 1 avs
POWer caecasasaae aC

Trace 2 - Probe Shorted at End

CUrsSor ..ceaeesese 16.360 m
Distance/Di¥eaeee 29 m/div
Vertical Scale.... 177 me/div
VP tencncsenaanss 3.99

Noise Filter cca... 1 avs9
PoOwWer cceeeceasasa AC

Probe Number<>

-

Cm e - - --

- - - - - - - - - . - - - - - -
.................
.................
.................

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

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

Tektronix 1502B TDI
Date OXfo-38

: Cable_*.!S_._
i Notes 3270y
oot st

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

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

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

Tektronix 1502B’TD‘
Date 2% -(o-9s
Cable ¥ BY
Notes _31/o

S SN S SN R . 1 €~ S—

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

:Djfference'rrace .

Figure B-1(cont.). TDR Traces Obtained During Calibration
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LTPP Seasonal Monitoring Program
TDR Probe Calibration

Agency Code:
LTPP Section ID:

Trace 3 - Probe in Air

CUrsor ccecaecees 16,150 m
Distance /DiVeneas .29 mfdiv
Vertical Scale.... 177 mefdiv
VP tevennncnnneas 0.99

Noise Filterceee.. 1 ave
PoOWer cccemeasena 3C

o]

Trace 4 - Probe in Alcohol

CUrSOr eccevaceess 16.180 m
Distance /Di¥eaee. 20 midiv
Vertical Scale.... 100 me /div
YP cccacacusassas 0.99

Noise Filterccaea. 1 avs
PoOwWelr ccucesannas AC

{t/(o

Trace 5 - Probe in Water

CUrSOr c.ccaeeeses 16.180 m
Distance/Di¥ecees 295 mfdiv
Vertical Scale.... 77.0 mp/div
VP vevecescsacnss 099

Noise Filter ccees. 1 avs
PoOWer cecaasaseane AC

Probe Number < '3/

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

P L sy gupnet SRR EL LT E L I

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

Figure B-1(cont.). TDR Traces Obtained During Calibration
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Tektronix 15028 TDF
Date 2SI~
. Cable A

Notes 3100V
Aix

Input Trace
Stored Trace .........
' Difference Trace ...

| Tektronix 15028 TDR

Date 05-(-9Y

Cable 43¢
Notes 37(01&

i Input Trace

coeieeiocitood Stored Trace o .
: : : : b : : D1fference Trace ...

Tektronix 15028 TOR

Date S50 38—
Cable

Notes 3o 19
Mefer

Input Trace

_ Stored Trace ......-.—.

i Difference Trace ...



LTPP Seasonal Monitoring Program Agency Code: (23]
TDR Probe Calibration LTPP Section ID: [103%3]
Probe Serial Number: 30 ECE Date (dd/mmiyy): 10405/85

Trace 1 - Probe Shorted at Start

CUrsor .ccceaseeses 16.160 m
Distance/Div.ccee .25 midiv
Vertical Scale.... 177 me/div
VP teeeccccenanes 0.99

MNoise Filter...... 1 avs
POWEr casencaanss AC

Trace 2 - Probe Shorted at End

Cursor ..ceueeees 16.360 m
Distance/Divicees .29 mfdiv
Vertical Scale.... 177 m»/div

Noise Fiter vaue.. 1 avs
POwWer cceceecasas aC

Probe Number C&

cemcrrecccer e e e ——-—-
...................
teescierescsecencacns
...................

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

........

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

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

SR

- - - - - - -

Tektronix 1502B TDR
Date 93 -(2-3¢
Cable &
Notes _31te W

s!\a( 2('gs

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

Figure B-1(cont.). TDR Traces Obtained During Calibration
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Tektronix 1502B TDR
Date ¥ -{o -1¥

Cable %6
Notes 310

Input Trace

! Stored Trace ...._..._.

Difference Trace ...



LTPP Seasonail Monitoring Program Agency Code: {32]
TDR Probe Calibration LTPP Section iD: [l 5a]

Trace 3 - Probe in Air

CUrsSor ceceescsess 16,160 m
Distance/Diveanae 20 midiv
Vertical Scale.... 177 mesfdiv
VP neccenscncaane 0.99

MNoise Fiteracaaae 1 avs
POWer veuescassea AC

Trace 4 - Probe in Alcohol

CUrSOr sesecescacs 16,190 m
Distance/Diveeaee 25 midiv
Vertical Scale.... 100 mep/div
VP tecasecncensse 3.99

Noise Filter cceea. 1 3V9
POWEr cacnnncscas AC

»13

Trace 5 - Probe in Water

CUrsSor ec.cceesesse 16.190 m
Distance /Div.ecaae 29 midiv
Vertical Scale.... 77.0 mp/div
VP ceeecccnnsaaes 3.99

Noise Filter...... 1 avse

POWEr ccccenccsss aC

183

nne

Probe Number C &

nNS

_mne

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

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

Tektronix 15028 TDR
Date 2 =135

-i Cable _¥6

Notes 3719
A

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

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

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

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

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

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

.ane

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

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

Figure B-1(cont.). TDR Traces Obtained During Calibration
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' Tektronix 1502B TDR
Date 08-ro-3
Cable 16

Notes 3V
Plolel

Input Trace
i Stored Trace

! Difference Trace __.

Tektronix 1502B TDF
Date s -(>-1

Cable _¥6

Notes 9

e

Input Trace
Stored Trace _....-.-

i Difference Trace ...




LTPP Seasonal Monitoring Program Agency Code: {331
TDR Probe Calibration LTPP Section iD: [102%])
Probe Serial Number: 2>J1EOT? Date (dd/mmiyy): 10/C5/95

Trace 1 - Probe Shorted at Start

CUrsSor coeeeseces 16,940 m
Distance/Di¥eeceee 29 midiv
Vertical Scale.... 177 mpfdiv
VP secsasansacnss 0,99

Noise Filter...... 1 avse
POWEl sacensessas 3C

Trace 2 - Probe Shorted at End

CUrSOr ceescscees 16.740 m

Distance /Di¥eecee 29 mfdiv

Vertical Scale.... 177 me/div
VP ceeuseancasasss 0.99

" Noise Filter..c... 1 avs

POWel cancasnases AC

Probe Number©?

ac]

- - - - - - - - - - - - - -
...................
...................

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

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

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

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

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

Tektronix 1502B TDR
P Date 25-[°~

: Cable #1

Notes 371"
haf X

Input Trace
i Stored Trace

Cieaieand Difference Trace ..

P

! Tektronix 15028 TDF
Date S -0 -3
Cable 471

MNotes _211°
shoel and

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

Figure B-1(cont.). TDR Traces Obtained During Calibration

B-26



Trace 3 - Probe in Air

CUrsor ceaceeesees 16.540 m
Distance /DivYaeuaee .29 midiv
Vertical Scale.... 177 mpsdiv
YP cecancensannes 0.99

Noise Filter eev... 1 avs
Powelr .caceussses 3C

0-Ww

Trace 4 - Probe in Alcohol

CUrSOr -cecescess 16.540 m
Distance/Di¥ eceee <29 Mm/div
Vertical Scale.... 100 me/div
YP cencanssancans 0.99

MNoise Filter cc.... 1 avs
POWelr cuecesaasae 3C

Ifo

Trace 5 - Probe in Water

CUrSOr eceeesssse 16,5340 m
Distance/Di¥eceee 23 midiv
Vertical Scale.... 77.0 me/div
VP cenecccncencas 3.99

Noise Filter...... 1 avs
POWer cecescssnss AC

nne

nNe

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

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

LTPP Seasonal Monitoring Program Agency Code: [33]
TDR Probe Calibration LTPP Section iD: 18]
Probe NumberC 7

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

Tektronix 19502B TDR
Date _0¥=(2-35
Cable 47

Notes 3208
Ave

Input Trace
Stored Trace ...
i Difference Trace ___.

—
Tektronix 1502B TOR

Figure B-1(cont.). TDR Traces Obtained During Calibration
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Date 98-jo-1%
Cable ¥

Notes
Aol

Input Trace
Stored Trace .....-.—.
! Difference Trace

Tektronix 1502B TDR
Date SS-to-§8
Cable _¥1

Notes

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




LTPP Seasonal Monitoring Program Agency Code: 331
TDR Probe Calibration LTPP Section ID: [(102%]]
Probe Serial Number: 37EOS Date (dd/mm/yy): 10/0%/95

Trace 1 - Probe Shorted at Start

CUrsor cccencaeee 16.470 m
Distance/Diveena. .29 midiv
Vertical Scale.... 177 mp/div
VP tesnccccennnses 3.99

Noise Filter...... 1 avs
PoOwWer .ccescansse AaC

Trace 2 - Probe Shorted at End

CUrSOr ceuaceseses 16.690 m
Distance/Di¥.eunae .29 m/div
Vertical Scale.... 177 me/fdiv
VP ceseccanusasas 3.99

Noise Filter cuee.. 1 avs
POWer caecsceancss AC

nne

nNS

nno

NN

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

Probe Number & ‘_g

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

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

........................
------------------------
........................

.

- - - - . = - - - - . - - -

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

Tektronix 1 B TOk
Date 0¥ -i>~

Cable 2{
Notes 37°%.

input Trace
Stored Trace ........—
: Difference Trace ...

Figure B-1(cont.). TDR Traces Obtained During Calibration
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: Difference Trace

Tektronix 1502B TDR
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Notes _31(oW
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Input Trace

i Stored Trace ...



LTPP Seasonai Monitoring Program Agency Code: (22]
TDR Probe Calibration LTPP Section iD: (LCaS]

Trace 3 - Probe in Air

CUrSOr ceeesesees 16.470 m
Distance/DiVaeeens 29 midiv
Vertical Scale.... 177 me /div
VP cuvencsasasens 0.99

Noise Filter caeee.. 1 avs
POWEr cacsnancsea AC

(O 2%

Trace 4 - Probe in Alcohol

CUrSOr eccecassceae 16,310 m
Distance /Div.ceee .29 midiv
Yertical Scale.... 100 me/div
VP cececcnananans 0.99

Noise Filter...... 1 ava
POWer caeseassese AC

s

Trace 5 - Probe in Water

CUrsSOor ccececacee 16.510 m
Distance/Di¥.ceee 23 midiv
Vertical Scale.... 77.0 mp/div
VP cececcacensness 0.99

Noise Filter...... 1 avs
Power .ecceasasees aC

[§¢

Figure B-1(cont.). TDR Traces Obtained During Calibration
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Tektronix 15028 TDR
Date 0¥ </v "7<
Cable _¥ ¢
Notes _37(eW

Ay

Input Trace
i Stored Trace ...
leference Trace ....

Tektronix 1502B TDF
Date _08 -la-3¢¥
Cable ¥

Notes 31/sW
_.&!.&Q.Lll————

l input Trace
Stored Trace ...
D1fferenre Trace ...

Tektronix 1502B TDR
Date ¢S -(o-
Cable _#£ -
Notes _37/02
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LTPP Seasonal Monitoring Program Agency Code: (33
TDR Probe Calibration LTPP Section ID: [102%]
Probe Serial Number: 31509 Date (dd/mmlyy): 10,0%/95

Trace 1 - Probe Shorted at Start

CUrsor veeceeense 16.140 m

<29 midiv
Vertical Scale.... 177 me7div

Distance/Div.eeaas

VP (AR RN RN NNR NN 0.99

Noise Filter.v.e.. 1 avs

Power.eceenenaes aC

- -

ac

Trace 2 - Probe Shorted at End

CUursor ceaeeevees 16.340 m

«29 m/idiv
Vertical Scale.... 177 me/div

Distance/Div.....

VP Ssasscsaesssnes 0-99

Noise Filter...... 1 avs

- POWEr eeeuevanans AC

nno

ne

Probe NumberC &

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

- - - - - - - - -

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

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

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

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

Tektronix 1502B TDR
Date o¥ -l -9¢
Cable %9

Notes 320l
cherl sfoet

i Input Trace

i Stored Trace ..........

Tektronix 1502B TDR
Date 65 -0 -3S

Cable 29
Notez 30wy

Input Trace

i Difference Trace

Stored Trace _._._._._.
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LTPP Seasonal Monitoring Program Agency Code: [32]
TDR Probe Calibration LTPP Section ID: [Leash
Probe Number €
Trace 3 - Probe in Air
Cursor 16.140 m "a-c"‘ T ““““““1-6--1-‘;6-6 ----- Tektroni? IIJZB DR
messcnsces N AR R SR A S R R I I SCI R I A ° °~
Distance/Di¥.eeeee 25 mAdiv. ¢ { 1 1 i 4 ioion b Date 3
Vertical Scalee... 177 mp/fdiv a EREE LR A RA AN A Cable o
VP ----.---------0-99 ¢ NOt?S ; 'a
Noise Filter...... 1 avs A
POWEr cuceeasecces AC
Input Trace
Stored Trace —ceee.
R Difference Trace ....
Trace 4 - Probe in Alcohot

CUrsor .caeesecaee 16.170 m
Distance fDi¥eaeee 20 m/div
Vertical Scale.... 100 me/div
VP ceceanscnancas 0.99

Noise Filler...... 1 avs
POwWer ceccesnsens AC

[y

Trace 5 - Probe in Water

CUrsor cesceescess 16,170 m
Distance /Di¥.icuae 25 midiv
Vertical Scale.... 100 me/div
VP cecvencnnaaenses 0.99

Noise Filter...... 1 avs
Power cecesncaces aAC

nNe

_.nne

—
16170 m

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

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

Figure B-1(cont.). TDR Traces Obtained During Calibration
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| Tektronix 1502B TDR
Date CS"Q "75

Cable 29

Notes 312 ¥
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Input Trace
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' Difference Trace
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LTPP Seasonal Monitoring Program Agency Code: [37]

TDR Probe Calibration LTPP Section ID: [102%]

S —

Probe Serial Number: 37E!© Date (dd/mmiyy): 10705/95

Trace 1 - Probe Shorted at Start

CUrSOr ceecsssses 15.870 m
Distance /Di¥eeees 29 m/div
Vertical Scale.... 177 mp/div
VP cecacensanasss 0.99

Moise Filter cccaae 1 ave
POWer cccanansass 3C

Trace 2 - Probe Shorted at End
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Vertical Scale.... 177 me/div
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PoOwWer coccescsses 3C

Figure B-1(cont.). TDR Traces Obtained During Calibration
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Trace 3 - Probe in Air

CUrsor .cceeseceee 13.870 m
Distance/Divaaees 29 mfdiv
Vertical Scale.... 177 me/div
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Trace 4 - Probe in Alcohol
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Trace 5 - Probe in Water
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Figure B-1(cont.). TDR Traces Obtained During Calibration
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APPENDIX C

Supporting Instrumentation Installation Information



Appendix C contains the following supporting information:

Figure C-1  TDR Traces Measured Manually During Installation
Table C-1 TDR Moisture Content During Installation
Table C-2 Field Measured Moisture Content During Installation

Laboratory Moisture Samples' Results as Received from the State
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Figure C-1. TDR Traces Measured Manually During Installation

C-1



Cursor c.eesssess 16.190 m
Distance /Diveeese .25 msdiv
Vertical Scaleece. 74.8 mp/div
VP eeucnvonnscens 0.99

Noise Filtercaee.. 8 avs
Power...ecaeeeee. bat

CUrsor .ceeeneeees 16.930 m
Distance/Div.cee. .25 m/div
Vertical Scale.... 74.8 m# /div
VP teeescscceanee 0.99

Noise Filter...... 8 avs
Powercecaassease bat

Cursor ..ccecceas 16.480 m
Distance/Divececee .25 m/div
Vertical Scale.... 74.8 mpsdiv
VP cececnaaceaeas 0.99

Noise Filtet sasec-. 8 avs
Power..ccaeseees aC

Cursor cevevenees 16.160 m
Distance/Div.ecees .25 m/div
Vertical Scale.... 74.8 me/div
VP ticancccanneas 0.99

Noise Filter.cce.. 8 ave

Power .ccvcecsese AC

Cursor ceeecececes 159.890 m
Distance/DiVeeeee .29 midiv
Vertical Scale.... 74.8 me /div
VP cececcsencnnns 0.99

Noise Filter...... 8 avs

Power ccceeeseess aC

nne

nne

nne

16.190 m

------------------------
........................

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

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

Tektronix 15023,TD
Date Moy 11

Cable

Notes _31/c2¥

=nS{.

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

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

Tektronix 15028 YD
Date /
Cable

Notes 37/o*%
IWS'(.

Input Trace
Stored Trace .........

: Difference Trace _..

aNe

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

o
.

g,

Tektronix 1502B TD
Date !

Cable

Notes 37(038
Tasf .

input Trace
Stored Trace ..__._..

Difference Trace _..

16. 160 m

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

15028 TD

Tektroni
lj:ty 17/79<

Date
Cable
Notes °

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

nne

nne
.

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

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

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

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

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

nne

R e L L L L

Figure C-1(cont.). TDR Traces Measured Manually During Installation

C-2

Difference Trace ...

Tekbtronix 1502B TD!
Date M~y (7 /5y

Cable ##flo
Notef 31028
Lnsl, .

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




Table C-1. TDR Moisture Content During Installation

TDR Depth TDR Length | Dielectric Volumetric In-Situ Gravimetric
No.~ (m) (m) Constant | Moisture Content | Dry Density | Moisture Content
(e) (%) (kg/m?) * (%)

37E01 0.37 0.63 9.83 18.60 1540 12.15
37E02 0.55 0.58 8.33 13.15 1540 8.59
37E03 0.70 0.61 9.21 16.74 1540 10.93
37E04 0.85 0.55 7.49 13.74 1540 8.97
37E05 1.00 0.57 8.04 13.74 1540 8.97
37E06 1.16 0.55 7.49 11.97 1540 7.82
37E07 1.31 0.54 7.22 13.15 1540 8.59
37E08 1.46 0.56 7.76 14.33 1540 9.36
37E09 1.75 0.60 8.91 16.74 1540 10.93
37E10 2.09 0.63 9.83 15.54 1540 10.15

* Note: The In-situ dry density value was taken from the standard proctor test conducted on a sample
collected at a 1.3m depth on the date of installation




Table C-2. Field Measured Moisture Content

LTPP Seasonal Monitoring Study | State Code | [37]
In-Situ Moisture Tests | Test Section Number | [1028]
Weight (gm) Probe Probe Probe Probe Probe
1 2 3 4 5

Weight of Pan + Wet Soil 237.0 295.0 263.0 333.0 279.0
Weight of Pan + Dry Soil 230.0 288.0 256.0 322.0 271.0
Weight of Pan | 1630 | 1630 | 163.0 [ 163.0 | 163.0
Weight of Dry Soil 67.0 125.0 93.0 159.0 108.0
Weight of Wet Soil 74.0 132.0 100.0 170.0 116.0
Weight of Moisture [ 70 | 70 | 70 | 110 | 80
Wt of Moisture/Dry Wtx 100 | 104 | 56 [ 75 | 69 | 74

Weight (gm) Probe Probe Probe Probe Probe

6 7 8 9 10

Weight of Pan + Wet Soil 274.0 262.0 281.0 300.0 270.0
Weight of Pan + Dry Soil 230.0 288.0 256.0 289.0 271.0
Weight of Pan | 1630 | 163.0 [ 163.0 | 163.0 | 163.0
Weight of Dry Soil 104.0 92.0 107.0 126.0 101.0
Weight of Wet Soil 111.0 99.0 118.0 137.0 107.0
Weight of Moisture | 70 | 70 | 11.0 | 11.0 | 60
Wt of Moisture/Dry Wtx 100 | 67 | 76 [ 107 | 87 | 59
Prepared by: DM Employer: PMSL
Date (dd/mm/yy) 17/05/96
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Table C-3. Field Measured Dry Density

LTPP Seasonal Monitoring Program Agency Code [37]
Data Sheet SMP-107
Representative Dry Density LTPP Section ID [1028]
Depth of Representative Sample (from pavement surface): 1.3 m
Dry Density Determination:
| a. Tare Weight of Empty Mold: 1863 g (4.111b)
b. Weight of Mold and Compacted Soil: 3424 ¢ (7.551b)
c. Weight of Compacted Soil (b-a): 1561 g (3.441b)
d. Unit Weight of Compacted Soil = (¢/943.0) = 1.66 g/cm3
= [c/(1/30)] = (103.7 Ib/ft)
e. Dry Density of Compacted Soil = [d/(1+1/100)] = 1.54 g/cm3
(95.6 Ib/ft)
Moisture Content Determination:
m Tare Weight of Pan: 163 g
;1. Weight of Pan and Moisture Sample: 340 g
0. Weight of Pan and Dry Sample: 327¢
p- Weight of Moisture (n -0): 13g
q. Weight of Dry Sample (o - m): 164 g
r. Moisture Content by Weight = [(p/q)*100] = 7.9 %
Prepared by: BR Employer: DEL DOT

Date (dd/mm/yy): | 04/10/95
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NORTH CAROLINA DEPARTMENT OF TRAN SPORTATION
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Project 5.022
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APPENDIX D

Initial Data Collection



Appendix D contains the following supporting information:

Table D-1.

Figure D-1.

Figure D-2.

Figure D-3
Table D-2

Figure D-4

Table D-3

Figure D-5

Table D-4

Figure D-6

Table D-5

Figure D-7

Table D-6

Figure D-8

Table D-7

Table D-8

Sample Data from the Onsite Datalogger During Initial Data Collection,

(May 19, 1995)

Air Temperature and First Five Sub-Surface Temperatures
from Initial Data Collection, May 18, 1995

Average Sub-Surface Temperature for all 18 Sensors from
Initial Data Collection, May 18, 1995

Initial Set of TDR Traces Measured with the Mobile Unit
Uniformity Survey Results Before and After Installation

Deflection Profiles from FWDCHECK
(Test Date and Time May 17, 1995 @ 0841)

Subgrade Modulus and Structural Number from FWDCHECK
(Test Date and Time May 17, 1995 @ 0841)

Deflection Profiles from FWDCHECK
(Test Date and Time May 18, 1995 @ 0815)

Subgrade Modulus and Structural Number from FWDCHECK
(Test Date and Time May 18, 1995 @ 0815)

Deflection Profiles from FWDCHECK
(Test Date and Time May 18, 1995 @ 0949)

Subgrade Modulus and Structural Number from FWDCHECK
(Test Date and Time May 18, 1995 @ 0949)

Deflection Profiles from FWDCHECK
(Test Date and Time May 18, 1995 @ 1109)

Subgrade Modulus and Structural Number from FWDCHECK
(Test Date and Time May 18, 1995 @ 1109)

Deflection Profiles from FWDCHECK
(Test Date and Time May 18, 1995 @ 1235)

Subgrade Modulus and Structural Number from FWDCHECK
(Test Date and Time May 18, 1995 @ 1235)

Surface Elevation Measurements



Table D-1. Sample Data from the Onsite Datalogger During Initial Data Collection,
May 19, 1995

5,1995,139,100,12.68,24.37,0
6,1995,139,100,27.76,28.93,29.67,29,28.27
5,1995,139,200,12.68,23.77,0
6,1995,139,200,26.98,28.15,29.06,28.77,28.18
5,1995,139,300,12.67,23.29,0
6,1995,139,300,26.35,27.48,28.51,28.51,28.05
5,1995,139,400,12.67,23.2,0
6,1995,139,400,25.88,26.93,28.02,28.25,27.9
5,1995,139,500,12.67,23.09,0
6,1995,139,500,25.44,26.47,27.58,27.99,27.73
5,1995,139,600,12.67,23.01,0
6,1995,139,600,25.1,26.04,27.19,27.73,27.55
5,1995,139,700,12.67,23.46,0
6,1995,139,700,24.99,25.7,26.83,27.48,27.38
5,1995,139,800,12.67,24.58,0
6,1995,139,800,25.75,25.72,26.56,27.25,27.21
5,1995,139,900,12.67,24.93,0
6,1995,139,900,26.9,26.13,26.48,27.05,27.04
5,1995,139,1000,12.67,24.83,0
6,1995,139,1000,28.17,26.88,26.63,26.89,26.89
5,1995,139,1100,12.67,21.6,.9
6,1995,139,1100,27.05,27.11,26.88,26.81,26.77
5,1995,139,1200,12.67,21.61,0
6,1995,139,1200,27,26.63,26.82,26.78,26.7
5,1995,139,1300,12.67,20.79,.3
6,1995,139,1300,25.92,26.4,26.7,26.72,26.64
5,1995,139,1400,12.67,21.83,0
6,1995,139,1400,27.38,26.25,26.48,26.63,26.57
5,1995,139,1500,12.67,23.22,0
6,1995,139,1500,30.61,27.33,26.57,26.53,26.49
5,1995,139,1600,12.67,24.55,0
6,1995,139,1600,35.02,30.06,27.25,26.48,26.41
5,1995,139,1700,12.68,24.94,0
6,1995,139,1700,35.21,31.53,28.33,26.57,26.39
5,1995,139,1800,12.68,24.46,0
6,1995,139,1800,34.22,32.11,29.13,26.82,26.46
5,1995,139,1900,12.68,21.97,2.8
6,1995,139,1900,30.84,31.18,29.22,27.12,26.63
5,1995,139,2000,12.67,17.43,1.2
6,1995,139,2000,26.04,28.28,27.45,27.45,26.85
5,1995,139,2100,12.67,17.39,0

. 6,1995,139,2100,24.35,26.38,27.62,27.41,26.99
5,1995,139,2200,12.66,15.94,0
6,1995,139,2200,23.58,25.29,26.86,27.21,26.96
5,1995,139,2300,12.66,15.1,0
6,1995,139,2300,22.92,24.53,26.18,26.96,26.86
1,1995,139,2400,12.67,12.69,1817,12.65,2358,21.83,25.61,1650,14.17,2349,5.2,4067
2,1995,139,2400,27.32,27.31,27.4,27.29,27.07,26.66,26.29,25.81,24.97,23.98,23.18,22.53,21.93,21.3,20.76,20.41,19.98,
19.55
3,1995,139,2400,35.74,1655,32.21,1718,29.98,1,29.12,1,28.3,1,27.35,123,26.64,250,26.01,537,25.11,1029,24.14,2352,2
3.36,2208,22.69,2315,22.04,2218,21.39,2309,20.84,2351,20.48,2227,20.03,2239,19.61,2211
4,1995,139,2400,21.86,0,23.55,0,24.97,1903,26.45,1551,26.37,1619,26.15,1644,25.94,1753,25.6,1902,24.58,2,23.66,6,2
2.99,5,22.43,5,21.86,105,21.26,3,20.71,154,20.37,23,19.93,106,19.51,25
5,1995,139,2400,12.66,14.55,0
6,1995,139,2400,22.29,23.89,25.6,26.66,26.69
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Figure D-1. Air Temperature and First Five Sub-Surface Temperatures
From Initial Data Collection, May 18, 1995
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TDR RESULTS

TDR Data Set 2 : Sensor Nunber 1
File: 37SESSAE .MO1 : :
Date: May 18, 1995
Time of Day: 11:53
Dist »+ Curs (n): 18.9
Dist btn HvFm (m):.81
Gain: 84
Offset: 53749
Sample No: 1
A (n) = 8.25
B (n) = 8.90
Trace Length (n)=0.65
Diele. Const.= 16.4

Volumetr MC (%)= 19.7

Total 2 Set Data

- 0.0m 8.5n 1.8m 1.5m 2.8m 2.5n
Esc=Menu; t {; Ctr+PgU/Ctr+PgD=Priors/Next Set; F5=Res Data; FZ=PrnScn; F8=A ,F9=B

Figure D-3. Initial Set of TDR Traces Measured with the Mobile Unit

TDR RESULTS : : : : :
TDR Data Set 2 : Sensor Nunher 2

File: 37SESSAE .MO1 : : : : :

Date: May 18, 1995

Time of Day: 11:54

Dist » Curs (m): 18.8

Dist btn HvFm (n):.81

Gain: 66

Offset: 53434

Sample No: 1

A (n) = 8.25

B (n) = 8.78

Trace Length (n)=0.53
Diele. Const.= 6.9
Uolumetr MC (x)= 12.5

Total 2 Set Data

8.68m 8.5n 1.8nm 1.5n 2.6n 2.5n
Esc=Menu; t {; Ctr+PgU/Ctr+PgD=Prior/Next Set; F5=Res Data; F2=PrnScn; F8=fA,F9=B

Figure D-3(cont.). Initial Set of TDR Traces Measured with the Mobile Unit




TDR RESULTS

TDR Data Set 2 : Sensor Nunher 3:
File: 37SE9SAE .MO1 : : : : :
Date: May 18, 1995
Time of Day: 11:54
Dist + Curs (n): 18.4
Dist btn WvFn (n):.81
Gain: 71
Offset: 53533
Sample No: 1
A (n) = a.26
B (n) = 8.85

Irace Length (n)=8.59
Diele. Const.= 8.6
Volumetr MC (x2)= 16.8

Total 2 Set Data

8.0n 8.5n 1.8m 1.5nm 2.8m 2.5n
Esc=Menu; t {; Ctr+PgU/Ctr+PgD=Prior/Next Set; FS5=Res Data; F2=PrnScn; F8=A,F9=B

Figure D-3(cont.). Initial Set of TDR Traces Measured with the Mobile Unit

TDR RESULTIS

TDR Data Set: 2 Sensor Nunber 4
File:  37SE95AE.MO1 : . ~

Date: May 18, 1995
Time of Day: 11:55
Dist -+ Curs (n): 18.4
Dist btn HuFm (m):.01

Gain: 67
Offset: 53446
Sample HNo: 1
A (n) = 8.25
B (mn) = 8.80

Trace Length (n)=8.55
Diele. Const.= 7.5
Uolumetr MC (#)= 13.6

Total 2 Set Data

0.8n 8.5n 1.8m 1.5n 2.6n 2.5n
Esc=Menu; t {; Ctr+Pgu/Ctr+PgD=Priors/Next Set; FS=Res Data; F2=PrnScn; F8=A,F9=B

Figure D-3(cont.). Initial Set of TDR Traces Measured with the Mobile Unit

D-5




TDR RESULTS

TDR Data Set 2 f Sensor Numher 5

File: 37SESSAE . MO1

Date: May 18, 1995
Time of Day: 11:56
Dist +* Curs (n): 18.6
Dist btn HvFm (n):.01

Gain: 67
Offset: 893454
Sample No: 1
A (mn) = 8.25
B (m) = a.79
Trace Length (m)=8.54
Diele. Const.= 7.2

Uolumetr MC (2)= 13.8

Total 2 Set Data

8.0mn 8.5n 1.8m 1.5m 2.8m 2.5n
Esc=Menu; t {; Ctr+Pgl/Ctr+PgD=Prior/Next Set; FS5=Res Data; F2=PrnScn; F8=Q,F9=B

Figure D-3(cont.). Initial Set of TDR Traces Measured with the Mobile Unit

TDR RESULIS

TDR Data Set 2 ; Sensor Nunher S
File: 37SESSAE .MO1 : : : :
Date: May 18, 1995
Time of Day: 11:56

Dist » Curs (mn): 18.6
Dist btn HvFm (m):.081

Gain: 64
Offset: 53385
Sample No: 1
A (n) = 8.25
B (m) = a.76
Trace Length (m)=0.51
Diele. Const.= 6.4
Volumetr MC (2)= 11.3
n 'B . . . . .
Total 2 Set Data : ; : : ' : : ' :
8.0n 8.5n 1.8nm 1.5m 2.8m 2.5m

Esc=Menu; t §; Ctr+PgU/Ctr+PgD=Prior/Next Set; FS5=Res Data; FZ=PrnScn; F8=A ,F9=B

Figure D-3(cont.). Initial Set of TDR Traces Measured with the Mobile Unit




TDR RESULIS

TDR Data Set 2 2 Sensor Nunher 7

File: 37SESSAE.MO1

Date: May 18, 1995
Time of Day: 11:57
Dist » Curs (n): 19.68
Dist btn HVFm (n):.81

Gain: 65
Offset: 93439
Sample No: 1
. [

A (n) = 8.25
B () = 8.78

Trace Length (m)=8.53 E § : : : : § :
Diele- co“st-= 8-9 .......... .......... , ......... .......... , .......... . .......... ,, ..........
Volumetr MC (x)= 12.5 : : : : : : :

Total 2 Set Data

0.8nm 6.5n 1.8n 1.5mn 2.8n 2.5n
Esc=Menu; t {; Ctr+PgU/Ctr+PgD=Prior/Next Set; FS=Res Data; F2=PrnScn; F8=A ,F9=B

Figure D-3(cont.). Initial Set of TDR Traces Measured with the Mobile Unit

TDR RESULTS - ; ' ' ; :
TDR Data Set 2 : Sensor Nunher B
File: 37SESSAE .MO1 : :

Date: May 18, 1995
Time of Day: 11:57
Dist + Curs (n): 28.8
Dist btn HvFm (n):.81

Gain: 68
Offset: 53479
Sample No: 1
A (n) = 8.25
B (n) = a.77

Trace Length (mn)=8.52
Diele. Const.= 6.7
Uolumetr MC (2)= 11.9

Total 2 Set Data

0.8nm 0.5n 1.6m 1.5n 2.8n 2.5n
Esc=Menu; t {; Ctr+PgU/Ctr+PgD=Prior/Next Set; FS=Res Data; F2=PrnScn; F8=A ,F9=B

Figure D-3(cont.). Initial Set of TDR Traces Measured with the Mobile Unit
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TDR RESULTS

File: 37SESSAE .MO1

Date: May 18, 1995
Time of Day: 11:58
Dist » Curs (n): 28.5
Dist btn WvFn (n):.81

Gain: 78
Offset: 53486
Sample No: 1
A (n) = 8.24
B (n) = 8.82

Trace Length (m)=0.58
Diele. Const.= 8.3
Volunetr MC (x)= 15.4

Total 2 Set Data

TDR Data Set 2 i Sensor Nunber 9

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

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

R o R R R R R R R

J A R LR R R R R SRR R AR

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

F T O A S R P

J R T R T R R PR R R PR R R PR E R R P PR R R

8.5nm

1.0m 1.5n 2.0n 2.5

Esc=Menu; t {; Ctr+PgU/Ctr+PgD=Prior/Next Set; F5=Res Data; F2=PrnScn; F8=A ,F9=B

Figure D-3(cont.). Initial Set of TDR Traces Measured with the Mobile Unit

TDR RESULTS
File: 37SEISAE .MO1

Date: May 18, 1995
Time of Day: 11:58
Dist -+ Curs (n): 280.2
Dist btn HvFm (m):.01

Gain: 74
Offset: 53556
Sample HNo: 1
A (n) = 8.25%
B (n) = a.88

Trace Length (n)=8.63
Diele. Const.= 9.8
Uolumetr MC (x)= 18.5

Total 2 Set Data

TDR Data Set 2 § Sensor Nunber 1@

8.5mn

1.8 1.5nm 2.0nm 2.5n

Esc=Menu; t {; Ctr+PgU/Ctr+PgD-Prxor/Next Set; FS5=Res Data; F2=PrnScn; F8=A,F9=B

Figure D-3(cont.). Initial Set of TDR Traces Measured with the Mobile Unit




Table D-2. Uniformity Survey Results Before and After Installation

Seasonal Uniformity Survey

Site Number: 371028

Date Surveyed: May 17 - May 18, 1995

Falling Weight Deflectometer

Data Collection and

Processing Summary

Section Mean Deflection Values Mean
Interval for HT 2 (mils) Temp
(ft) Corrected D1 (F)
Sensor | Sensor | Sensor | Sensor | Subg Subg |Effective] SN
1 1 7 7 modulus | modulus SN std dev
std dev stddev | (psi) std dev
-18 t0 200 10.24 0.79 1.93{ 0.72*] 21478 4030 3.42 0.58 80.6
May 17
@ 0841
-18 to 200 10.34 1.10 1.69 0.08] 22936 1076 3.22 0.29 79.0
May 18
@ 0815
-18 t0 200 11.01 0.81 1.71 0.11 22645 1420 3.06 0.13 85.5
May 18
@0949
-18 to 200 11.26 1.10 1.75 0.07] 22150 963 3.05 0.24 98.1
May 18
@1109
-18 to 200 12.03 0.69 1.76 0.08; 22054 983 2.89 0.11 105.1
May 18
@1235

* Note: The high standard deviation was caused by a bad reading at station 2+00. Repeat tests were not
conducted because of time constraints.




Corrected Deflection Data for Seotion: 37SE95A2

0.200E+01 ;
ggrnafgggd :
Deflection f f : : :
G.0Q00E+00Q : : ; :
-1080 a 1006 200 300 100 S0e 600
Station (ft)
Location 3 Drop Height 2 Sensors 1, 7

F2:ScrnDunp F1l0O:Exit $1:Pru/Nxt Ht Pglp/PgDn:Prv/Nxt Loc

Figure D-4. Deflection Profiles from FWDCHECK
(Test Date and Time May 17, 1995 @ 0841)
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Table D-3. Subgrade Modulus and Structural Number from FWDCHECK
(Test Date and Time May 17, 1995 @ 0841)

Flexible Pavement Thickness Statistics - 37SE95A - Drop Height 2

Subsection Station Subgrade Modulus Effective SN
1 -18 22885 3.45
-12 22507 3.35
-7 22044 3.35
0 22243 3.45
25 22236 3.00
50 22975 3.25
75 22713 3.05
100 25513 3.15
125 22772 3.25
150 18376 3.15
175 23725 3.35
200 9744 * 520*

Subsection 1 Overall Mean 21478 3.42
Standard Deviation 4030 0.58

Coeff of Variation 18.76% 16.98%

* Note: The readings taken at station 2+00 were highly irregular. The tests were not repeated because of
time constraints.



Corrected Deflection Data for Section: 37SE95BA
9.208E+01

Corrected % H :
gornalxzed : : :
eflection : N T :

%

@.080E+00Q : :
-1008 ° 100 200 300 400 500 680

Station (ft)
Location 3 Drop Height 2 Sensors 1, 7
F2:ScrnDunp FlO:Exit $¢t:Pru/Nxt Ht Pglp/PgDn:Prv/Nxt Loc

Figure D-5. Deflection Profiles from FWDCHECK
(Test Date and Time May 18, 1995 @ 0815)
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Table D-4. Subgrade Modulus and Structural Number from FWDCHECK

(Test Date and Time May 18, 1995 @ 0815)

Flexible Pavement Thickness Statistics - 37SE95BA - Drop Height 2

Subsection Station Subgrade Modulus Effective SN

1 -18 23184 3.20
-7 24101 2.90
0 22578 3.00
25 22135 2.95
50 22547 3.05
75 22033 2.95
100 25413 3.20
125 22838 3.65
150 22616 3.50
175 23336 3.70
200 21518 3.30
Subsection 1 Overall Mean 22936 3.22
Standard Deviation 1076 0.29

Coeff of Variation 4.69% 8.93%

Note: No test pit data found, therefore no results exist.
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Corrected Deflection Data for Seotion:

37SE95BR

0.200E+01 - -
Corrected H
Normalized H H H
Deflection : : : : :

@.000E+00 i : d : :

-100 a 1606 200 308 4100 S00 600
Station (ft)
Loocation 3 Drop Height 2 Sensors 1, 7

F2:ScrnDuny Fl10O:Exit $T:Pru/Nxt Ht PglUp/PgDbn:Pru/Nxt Loc

Figure D-6. Deflection Profiles from FWDCHECK
(Test Date and Time May 18, 1995 @ 0949)
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Table D-5. Subgrade Modulus and Structural Number from FWDCHECK

(Test Date and Time May 18, 1995 @ 0949)

Flexible Pavement Thickness Statistics - 37SE95BB - Drop Height 2

Subsection Station Subgrade Modulus Effective SN

1 -18 21957 3.20
-7 21966 3.10
0 21926 3.20
25 21547 2.80
50 22796 3.00
75 21937 2.95
100 26014 3.10
125 22034 3.20
150 21206 2.95
175 24217 3.00
200 23494 3.20
Subsection 1 Overall Mean 22645 3.06
Standard Deviation 1420 0.13

Coeff of Variation 6.27% 4.38%

Note: No test pit data found, therefore no results exist.
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Corrected Deflection Data for Section: 37SE95BC
0.200E+01

: ' : H
: H : :
: H :
H H H
i : ;
:
H
' .
Corrected : : :
Normalized : H : :
Deflection : : : : . .
i : i : :
H H H H H :

@.000E+009 : . ; :
-100 ) 1608 200 300 PTT) 500 6208

Station (ft)
Looatiqn 3 Drop Height 2 Sensors 1, 7
F2:ScrnDunp F1l0O:Exit $+t:Pru/Nxt Ht Pgllp/7Pgbn: Pru/Nxt Loc

Figure D-7. Deflection Profiles from FWDCHECK
(Test Date and Time May 18, 1995 @ 1109)
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Table D-6. Subgrade Modulus and Structural Number from FWDCHECK

(Test Date and Time May 18, 1995 @ 1109)

Flexible Pavement Thickness Statistics - 37SE95BC - Drop Height 2

Subsection Station Subgrade Modulus Effective SN

1 -18 21959 3.50
-7 21487 3.25
0 21431 3.20
25 21798 2.95
50 21816 2.85
75 21977 2.75
100 24715 3.05
125 21472 3.20
150 21570 2.70
175 22758 3.00
200 22671 3.10
Subsection 1 Overall Mean 22150 3.05
Standard Deviation 963 0.24

Coeff of Variation 4.35% 7.72%

Note: No test pit data found, therefore no results exist.
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Corrected Deflection Data for Seotion: 37SE9ISBD

8.200E+01

y : T

: : 3

: : :

: H : :

: : : '

: H :

i ! : i

H : H :

: H : H

H H H H

H H : :

H H H .

: H H H

H H H H

H H H H

. : H

. : *

: . H

: H H

H H H

H H .

H H H

: H H
H : :

H H H

. . [

. . . [

s : : s

' H H f

H H : H

Corrected : : H H :

Normalized H H : H :
Deflection - : : : : :
H H ' ' :
H H H H H
: : H H :
H : : H H
; : : : i
: H ' H :
H H . H H
H H H ' '
: : : H :
i : s : i
H H H H H
H H ' H H
: H : ¢ ;
: : : :
H H H H
! : : : :
H H : H
H : : :
H : H : H H
: : : : : :
H : H H H :
Gdrdi—e—e\é,4y~a-e_é : 1 :
H H :
Y Y : : :
H Y H H H H
H H : : :
s s : s s ;

8.08080E+Q0
-100 a2 1008 200 300 400 500 600

Station (ft)
Loocation 3 Droy Height 2 Sensors 1, ?
F2:ScrnDunp F1lO:!Exit $tIPru/Nxt Ht Pglp/PgDn:Prv/Nxt Loc

Figure D-8. Deflection Profiles from FWDCHECK
(Test Date and Time May 18, 1995 @ 1235)
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Table D-7. Subgrade Modulus and Structural Number from FWDCHECK

(Test Date and Time May 18, 1995 @ 1235)

Flexible Pavement Thickness Statistics - 37SE95BD - Drop Height 2

Subsection Station Subgrade Modulus Effective SN

1 -18 21593 3.05
-7 21595 2.90
0 21835 2.85
25 21152 2.85
50 21754 2.85
75 21371 2.90
100 24685 2.80
125 22027 3.00
150 21465 2.65
175 22435 2.90
200 22683 3.00
Subsection 1 Overall Mean 22054 2.89
Standard Deviation 983 0.11

Coeff of Variation 4.46% 3.80%

Note: No test pit data found, therefore no results exist.
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Table D-8. Surface Elevation Measurements

LTPP Seasonal Monitoring Study [State Code | [37]
Surface Elevation Measurements | Test Section Number [ [1028]
Survey Date |May 18, 1995
Surveyed By |DS/AL
Surface Type |A/ C
Benchmark |Observation Piezometer - 1.000 meters - assumed

0-18 1.2050 1.2150 1.2525 1.2550 1.2875
0-12 1.2025 1.2150 1.2550 1.2575 1.2875
0-07 1.2050 1.2125 12450 1.2575 1.2900
0+00 1.2100 1.2175 1.2450 1.2560 1.2950
0+25 1.2175 1.2300 1.2625 1.2725 1.3050
0+50 1.2125 1.2200 1.2575 1.2675 1.3000
0+75 1.2150 1.2275 1.2600 1.2725 1.3025
1+00 1.2175 1.2300 1.2625 1.2750 1.3025
1+25 1.2200 1.2300 1.2625 1.2775 1.3050
1+50 1.2100 1.2200 1.2550 1.2725 1.3000
1+75 1.2100 1.2150 1.2450 1.2600 1.2925
2400 1.2100 1.2175 1.2575 1.2575 1.2925

PE Pavement Edge

OwWP Outer Wheel Path

ML Mid Lane

IWP Inner Wheel Path

ILE Inner Lane Edge
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APPENDIX E

Photographs
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Figure E-11. Instrument hole location - January 18. 1996




