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SEASONAL INSTRUMENTATION STUDY
INSTRUMENTATION INSTALLATION
TEXAS SECTION 483739/48SG

I. Introduction

The seasonal instrumentation installation of Section 483739 was performed - on December
6-7, 1993, and was the seventh one completed in the Southern Region.

The GPS-1 test section resides in Seasonal Cell 5 and is located in a dry-no freeze zone.
The site (see Figure A-1) is in the northbound lanes on US-77, approximately 42.8km north
of the Kenedy-Willacy County line. The divided highway consists of two 3.7 m wide travel
lanes in each direction. The outside shoulder is 3.0 m wide.

The average maximum daily temperature for the months of June through August is 35°C
and the average minimum daily temperature for the months of December through February
is 9°C. The average annual precipitation is 607 mm.

The pavement is a flexible structure consisting of approximately 45.7 mm of asphalt concrete
over 305 mm of granular aggregate base and 152 mm of lime-treated soil. The subgrade
is classified as sandy. The typical soil profile under the pavement is illustrated in Figure A-
2. This information was obtained from bore holes drilled during the GPS material sampling
and testing. The dry densities of the unbound layers are given in Table 1.

Table 1. Layer Thicknesses and Dry Densities of the Unbound Layers

Material Layer Thickness ] In Situ Dry Density
(mm) (kg/m®)
Asphalt Concrete 45.7 ---
Base 305 1954
Subbase 152.4 1954
Subgrade --- 1663

The annual average daily traffic (AADT) in the GPS lane is almost 2200, of which 21% is
truck traffic. The estimated annual ESALs on the GPS lane were 131,000. This information
is based on traffic data collected on site.




Installation of the instrumentation was completed through the cooperative efforts of the
Texas Department of Transportation (Texas DOT), Federal Highway Administration
(FHWA) Southern Region Coordination Office (SRCO) staff from Brent Rauhut
Engineering Inc. (BRE). The following is a list of the personnel who participated in the
installation:

Larry Peirce SRCO, Brent Rauhut Engineering
Jon Peacock SRCO, Brent Rauhut Engineering
Steve Davis SRCO, Brent Rauhut Engineering

Richard Zamora Federal Highway Administration




II. Instrumentation Installation
Pre-Installation Activities

A pre-installation meeting was held at the BRE offices on October 18, 1993. The meeting
agenda appears in Appendix B. The Texas DOT elected to contract out both traffic control
services and drilling and augering services to private firms for all seven sites in the state.
Therefore, the participants at the meeting were personnel from the Southern Region
Coordination Office, the Texas DOT, Campbell Industries (traffic control services) and
Jones & Neuse, Inc. (drilling and augering services). No support was required from the
Districts where the seasonal sites reside. At the planning meeting, roles and responsibilities
for all the various tasks to be performed during installation were assigned. A slide
presentation was given, highlighting the order of operations for the installations in Delta,
Colorado and Grand Rapids, Minnesota.

A site inspection and a manual distress survey were performed on March 30, 1993 by Jerry
Daleiden (SRCO). Deflection testing was conducted on March 30, 1993. The 0+00 end
of the test section was selected for instrumentation, based on the amount of distress present
and uniformity of the deflection profile. Both the deflection plots and distress survey data
can be found in Appendix A.

Equipment Installed

The equipment installed at the test site included instrumentation for measuring air and
subsurface temperature, rainfall and subsurface moisture contents. An equipment cabinet
was installed to house the cable leads from the instrumentation, the data logger and the
battery pack. In addition, an observation well was set to measure the depth to the water
table. A benchmark was also set by the Texas DOT. A list of the equipment installed, with
the respective serial numbers, is in Table 2.

Table 2. Equipment Installed

l Equipment Quantity Serial N2
Instrument Hole
MRC Thermistor Probe 1 225 (48 GT)
TDR_Sensors 10 48G01-48G10
Equipment Cabinet
CR10 Data Logger 1 16517
Battery Package 1 5666
Weather Station
Tipping-Bucket Rain Gauge 1 12094-693
Air Temperature Probe 1 421316
Observation Well 1 None




Equipment Check/Calibration

Prior to installation, all instrumentation was checked or calibrated. The CR10 Data Logger
was wired according to the Guidelines and the air temperature probe and thermistor probe
were connected and monitored over a period of several hours to ensure that the sensors
were working. The tipping-bucket was also connected to the data logger and the calibration
was checked according to the method recommended by the manufacturer. These tests
indicated that the air temperature probe and thermistor probe were working properly and
that the tipping-bucket measurement was within the manufacturer’s specifications.

In addition to the above tests, the distances between sensors in the thermistor probe were
measured and are presented in Table 3.

Table 3. Sensor Spacing in MRC Thermistor Probe

Unit Channel Distance from Top of Unit (mm) Remarks

Ne.

1 1 Not Measured This unit was installed in
2 Not Measured the AC layer.
3 Not Measured

2 4 18 This unit was installed in
5 96 the base and subgrade.
6 171
7 247
8 322
9 476
10 628
11 781
12 933
13 1085
14 1238
15 1389
16 1543
17 1695
18 1843

Location of Instrumentation

The instrumentation was installed at Station 0-20 of the test section. Approximately 813 mm
from the lane edge, in the outside wheel path, a 457 mm square was removed from the
pavement and a 254 mm diameter hole, 2.0 m deep, was drilled to install the thermistor
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probe and TDR sensors. Cables from the instrumentation were placed in a 51 mm diameter
flexible conduit and buried in a 102 mm wide trench leading to the equipment cabinet
located approximately 7.8 m from the lane edge.

The observation well was installed at Station 1400 of the test section approximately 3.4 m
from the lane edge. A permanent benchmark was also set at Station 1450 approximately
3.4 m from the lane edge.

Installation

Installation of the monitoring equipment was completed on December 6, 1993. Verification
that the instrumentation was working was made the following day. The Texas DOT
provided the pavement sawing, pavement repair materials and a permanent benchmark.
Texas DOT elected to contract the traffic control to Campbell Industries and the augering
operations to Jones and Neuse, Inc.. The observation well was also drilled by Jones and
Neuse due to licensing and construction requirements mandated by the Texas Water
Commission. The monitoring equipment and cabinet installation was performed by the
SRCO staff.

The first day of operations included traffic control; site layout and marking; installation of
the thermistor probe, TDR probes, air temperature probe, and rain gauge; and wiring of the
cabinet. The installation of all equipment was performed according to the procedures
outlined in the "LTPP Seasonal Monitoring Program: Instrumentation and Data Collection
Guidelines."

To ensure functioning of the TDR sensors during installation, the 1502B cable tester was
connected to each sensor as backfilling of the instrumentation hole was performed. If a
reasonable trace was displayed, it was assumed the sensor was functioning properly. The
trace was printed for each TDR and the moisture content was determined using Topp’s
equation. The field moisture content was also measured by drying the soil on a propane
stove. The TDR moisture contents, position of the TDR sensors and field moisture contents
appear in Table 4. The field printed traces appear in Appendix C. Table 5 shows the
distance from the top of the pavement to each individual thermistor sensor.

When backfilling of the instrumentation hole was completed, the asphalt concrete surface
was patched using cold-mix asphalt. The overcuts from the pavement sawing operation
(including the groove for the temperature probe) were also sealed with Dow-Corning 888
crack sealant.

Upon completion of the installation, the ONSITE program was downloaded to the onsite
CR10 Data Logger and data from the air temperature probe, rain gauge and thermistor
probe were collected overnight and evaluated the second day.

The second day activities included traffic control setup, evaluation of the data collected the
previous night, monitoring of the TDR sensors, deflection testing and elevation surveys. The
following sections describe these operations.




Table 4. Location of TDR Sensors and Measured Moisture Contents

Sensor Sensor Depth TDR Moisture Content Measured Moisture Content
N2, (mm) (%, by wt) (%, by wt)
e e R R
48G01 198 12.6 13.6
48G02 348 11.0 10.4
48G03 498 N 8.0 9.1
48G04 650 3.7 4.1
48G05 813 2.9 2.7
48G06 958 3.5 4.3
48G07 1123 5.3 4.6
48G08 1262 4.4 4.7
48G09 1575 5.3 4.6
48G10 1885 5.3 4.7

Table 5. Thermistor Sensor Locations

Unit Channel N2 Depth from Pavement Surface (mm) Remarks
{
1 1 13 This unit was installed in the
2 23 AC layer.
3 46
2 4 89 This unit was installed in the
5 167 base and subgrade.
6 242
7 318
8 393
9 547
10 699
11 852
12 1004
13 1156
14 1309
15 1460
16 1614
17 1766
18 1914




III. Imitial Data Collection
Onsite Data Logger

The air temperature, subsurface temperatures and rainfall data were collected by the onsite
CR10 Data Logger. The version of the ONSITE program used reads the thermistor probe
(18 sensors) every minute. The average temperatures for the first five sensors are recorded
hourly and the average temperature for every sensor is saved daily. The maximum and
minimum temperature for all sensors are also saved on a daily basis.

The air temperature is read every minute by the ONSITE program and the average
temperature is saved both daily and hourly. The maximum and minimum temperatures are
saved daily. The precipitation is recorded on both an hourly and daily basis.

Figure D-1 shows the average hourly ambient air temperatures which were collected the
night of December 6, 1993. Figure D-2 shows hourly average subsurface temperatures for
the first five sensors for the same data collection period. Figure D-3 shows the measured
average subsurface temperatures for all 18 sensors during the initial data collection.

Moisture Content Measurement by TDR Sensors

TDR data was collected using the mobile data-logging system provided by the FHWA. The
mobile system consists of a CR10 Data Logger, battery pack and two multiplexors for TDR
data collection.

To begin data collection using the mobile system the TDR cable leads and 1502B cable
reader were connected to the proper channels and the MOBILE program was downloaded
from the notebook computer to the CR10 Data Logger. After approximately five minutes,
the cable reader was triggered by the MOBILE program and the TDR traces were
displayed. The data collection process was completed in approximately five minutes and was
automatically repeated four hours later. The data was then uploaded to the notebook
computer. Traces displayed on the cable reader indicated that the sensors were working
properly. Figures D-4 through D-13 show the plots of the TDR traces obtained approxi-
mately 24 hours after installation.

Deflection Measurements

Deflection measurements were made according to the procedures outlined in the "LTPP
Seasonal Monitoring Program: Instrumentation Installation and Data Collection Guidelines."
At this time no analysis has been performed on this data.

Elevation Surveys

The elevation of the benchmark was assumed to be 0.000 meters and surface elevations
were measured following the guidelines. These elevations were measured using a Spectra-
Physics Laser Plane 350 level and Lenker rod, and were converted to the SI system using
soft conversion factors. The elevations are contained in Appendix D.




IV. Summary

The instrumentation installation on Section 483739 was completed on December 6, 1993 and
initial data collection was completed on December 7,1993. Instrumentation and equipment
currently at the site includes time domain reflectometry probes for moisture content
measurements; a thermistor probe for monitoring temperature gradient changes in the
pavement, base and subgrade layers; a tipping-bucket rain gauge; an air temperature probe;
an observation well to monitor ground water table movement; a permanent swell and frost-
free benchmark; and an on-site data logger and battery pack.

At the time of this report, all of the equipment installed on-site appears to be functioning
properly. After the initial installation, the alkaline battery pack was replaced with a gel-cell
sealed battery.

The installation of the instrumentation at this site went fairly smoothly and all of the
equipment appears to be functioning properly.



APPENDIX A

Test Section Background Information

Appendix A contains the following information:

Figure A-1.
Figure A-2.
Figure A-3
thru
Figure A-8.

Figure A-9.

Site Location Map

Profile of Test Section Layers

Plots from FWDCHECK

Manual Distress Survey Data
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Deflection Data for Section: 4837384
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Figure A-3. Deflection Profiles from FWDCHECK
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Equivalent Structural Number for Section: 4837394
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Subgrade Elastic Modulus for Seoction: 483739a
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Deflection Data for Section: 48SG93A
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Figure A-6. Deflection Profiles from FWDCHECK on Installation Day
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Equivalent Structural MNumber for Section: 48SGI3A
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Subgrade Elastic Modulus for Section: 485G33A
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SHEET 1
DISTRESS SURVEY

LIPP PROGRAM

AL AT X 3 ¥ cask y -

-~ o de

STATE ASSIGNED ID __ _ __ __
STATZ CODE <2
SHRP SECTION ID =X ] = D

DISTRESS SURVEY FOR PAVEMENTS WITH ASPHALT CONCRETE SURFACES

DATE OF DISTRESS SURVEY (MONTH/DAY/YEAR) c3/32 /273
SURVEYORS: J_ T O, _ __ __ PHOTOS, VIDEO, OR BOTH WITH SURVEY (P, V, 3) B.
PAVEMENT SURFACE TEMP - BEFORE __ __ 2 (°C; AFTER __ __ 3 £5°% =
SEVERITY LIVEL
DISTRESS T/PCS Low MODERATE HIGZ )
CRACXING
1. ALTLIGATOR (FATIGUE) CRACKING ‘_/ )
(Square Mecers) — a1l __ _ —_ —_—— C_>_
2. BLOCX CRACKXING
(Square Mecars) —_— 9_ —_—— _O__. — C_D_
3. EDGE CRACKING (Mecers) __o_ —_%9._ __o._
&, LONGITUDINAL CRACKING (Mecers)
Paving Lane-edge Relaced 2. —_—— —— 2_
Langch Sealad (Mecers) — O ... <.
Other _1z.3 __e_. __<._
Langch Sealed (Mecers) —_—l. —_—— .
5. RETLICTION CRACXING AT JOINTS
Number of Transverse Cracks __9° __< <
Transverse Cracking (Mecers) __ __ . —_—— —_——.
Lengch Sealed (Mecers) —_— . —_——l. .
Longicudinal Cracking (Mscers) __ __O.__ Y < S <
Lengch Sealed (Mecters) —_ G iy .
6. TRANSVERSZ CRACKING .
Number of Cracks —_— _C_J -2 —_ 2
Lengch (Mecars) —_—— Q_ _— L. —_—_—a
Length Sealed (Mecars) —_——o —_—l. o
PATCHING AND POTHOLES
7. PATCH/PATCH DETERIOQRATION
(Number) —_— =2 —_C
(Square Meters) — Q. —_——l._. =2
8. Pocholes
(Number) -2z N < _—

(Square Mecers)

Figure A-9.

Distress Survey Data
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STATE ASSIGNED ID __ __ _ __

SHEZT 2
STATE CODE X

— é
SHRP SECTION ID 31 DD

DISTRESS SURVEY

LT?? PROGRAM

DISTRESS SURVEY FOR PAVEMENTS WITH ASPHYALT CONCRETZ SURFACES
CONTINUED -
SEVERITY LEVEL
Low MODERATE HIC:

DISTRESS TYPE

SURFACZ DEFORMATION

9. RUTTING - REFER TO SHEZT 3 FOR SPS-3 OR Form TRNPROFL from Dipscick Manual

10.  SHOVING
=

(Number)
(Squara Mecters) _—— .

SURFACEZ DEFECTS

. 11.  BLEEDING
(Square Meters) ?_c_p_ 5_2/ —_2._ —_——
12. POLISHED AGGREGATE
(Square Mecars) —_——.
13. RAVELING AND WEATHERING
(Square Mecers) —_—— _O__ — 9.-._ — ._..Q_

MISCZLIANEQUS DISTRESSZS
14, LANE-TO-SHOULDER DROPOFF - REFER TO SHEZT 3

15. WATER BLEZDING AND PUMPING

(Number)
Lengch of Affeactad Pavement
(Meters) o.

18. OTHER (Desczibe)

Figure A-9 (Continued). Distress Survey Data
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STATE ASSIGNED ID __ __ __ —_—

SHEET 3
STATE CODE 41

DISTRESS SURVEY 41
SHRP SECTION ID 51 3 9D

LTPP PROGRAM

DISTRESS SURVEY FOR PAVEMENTS WITH ASPHALT CONCR
CONTINUED)

9. RUTTING (FOR S2S-3 SITE SURVEYS)
QUTZER WHEZL PATH

INNER WHEZL PATH
Poinc Poinc
Point  Discance®’  Ruc Depch Poinc Discance’  Ruc Depch
No. (Mecers) (mm) No. (Mecars) (mm)
NoT  saguiel)
1 0. . 1 0. _— . :
2 15.25 _ _ . 2 15.2s _ .
3 30.5 - - 3. 0.5
4 45.75 . 4 45.7 .
5 61. —— 5. 61. - -
[ 76.25 — e 8 76-25 — e
7 91.5 - 7 91.s _ _ .
8 0.7 . _ . 8 106.75 _ _ .
9 122. - - 9 122. I
10 137.2s _ . 10 137.25 — .
11 152.5 - 11 15s2.s .
14, LANE-TO-SHOULDER DROPOFF
Poinc Discance® Lane-cto-Shoulder
Pointc No. Mecers Dropafi (mm)
Koot MERsSweeD

0.
15.25
30.5
43.75
6L.
76.25
91.5
106.73
122,
137.25
132.25

I 1

NEvYevyaweun~

Noca 1: "Poinc Discance” {s cthe discance in mecars from cthe scars of
the test secction to the point where the measuremenc was made..

The values shown are SI equivalencs of the 50 faec spacing
used in previous surveys.

Figure A-9 (Continued). Distress Survey Data
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Figure A-9 (Continued). Distress Survey Data
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APPENDIX B

Pre-installation Activities

Appendix B contains the following information:

Seasonal Monitoring Meeting Agenda

Seasonal Site Information

Figure B-1. TDR Traces Obtained During Calibration
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AGENDA
Seasonal Monitoring Meeting
October 18, 1993

L. Introductions

II.  Brief Overview of the Seasonal Program
III. Roles & Responsibilities

IV. Activities on Site - Day 1

Arrival

Traffic Control
Marking Section

FWD Testing
Sawing/Coring
Observation Well
Instrumentation Hole
Weather Station
Hook-up all Electronics
Patching/Clean-up

Srmommouowy

V. Activities on Site - Day 2

A. Instrumentation Check
B. Data Collection

1. FWD Testing
2. Rod/Level Elevations
3. Download Instrumentation Data

VI. Questions/Discussion

B.2




TEXAS SEASONAL SITE INFORMATION

AC over 481060 | US-77, Refugio Co., 0.7 mi. S. of SH-289, 2 mi. S. of

Granular Base Northbound the Refugio/Victoria Co. line.

AC over 481068 | SH-19, Lamar Co., 2.1 mi. N. of the North Sulfur River,

Granular Base Northbound 1.3 mi. S. of FM-1184.

AC over 481077 | US-287, Hall Co., 2.1 mi. S. of the Red River, 1100’

Granular Base Southbound N. of FM-658.

AC over 481122 | US-181, Wilson Co., 4.9 mi. N. of Loop 181, 2.5 mi. S.

Granular Base Northbound of the Bexar/Wilson Co. line.

AC over 483739 | US-77, Kenedy Co., Milepost 20.05-19.95. 26.6 mi. N.

Granular Base Northbound of the Kenedy/Willacy Co. line, 20.1
mi. S. of the Kenedy/Kleberg Co.
line.

JRCP 484142 | US-96, Jasper Co., 7.6 mi. N. of US-190, 1.9 mi. S. of

Northbound Recreation Rd. 255.
JRCP 484143 | US-90, Jefferson Co., | 2.2 mi. E. of FM-365/SH-326, 11.0

Eastbound

B.3

mi. W. of FM-364.
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TDR Traces Obtained During Calibration

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

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

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

Figure B-1 (Continued).
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APPENDIX C

Instrumentation Installation Information

Appendix C contains the following information:

Figure C-1. TDR Traces During Installation

Table C-1. Field Measured Moisture Contents
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CUFSOr ceceseesss 15.850 m
Distance/Di¥eeaes 235 m/div
Vertical Scale.... 100 mp/div
VP cesssnncesnsss 3,99

Noise Filter.cee.. 1 avs
POWEr eceesssaass bat

CUrS0r eeceaccsens 15.860 m
Distance /DiV.eeees 25 m/div
Vertical Scale.... 100 mp/div
VP ceceansacacens 3.99

Noise Filter cesee. 1 avs
POWEr cacaccessas bat

CUFSOF sessessaes 15.860 M
Distance /Diveeees 23 m/div
Vertical Scale.... 118 mp/div
YP vevasscensasse 3.99

Noise Filterceeess 1 ava
POWer cesucasasas Dat

CUrSOF escesecses 13.860 m
Distance/Div ceaes <23 m/div
Vertical Scale.... 118 mp/div
VP veceecasnsancs 3.99

Noise Filter.cee.. 1 ave
POWEr cesssesesaa bat

CUrS0r seccecsass 16.360 M
Distance/Di¥eecees <25 midiv
Vertical Scale.... 118 me/div
VP cececnccnncass 099

Noise Filter.cs... 1 avs
POWer ceacesasass bat

.........
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12 /ng /O

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

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

Tektronix 1502B TDR
Date .12/ 0W/ D=
Cable .___.9_C.a__._.02—

Notes

Input Trace et 4

. Stored Trace mo——-..

Difference Trace ......
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. . .
......................................

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

|12

Input Trace __-5__9_
Stored Trace —ceemweee
Difference Trace .......

Date
Cable
Notes

Input Trace
Stored Trace
Difference Trace

- s -

Figure C-1. TDR Traces During Installation

C.2

Tektronix 15028 TDR

Date 2, Ob/ )

Cable _BGR0O5
<

Notes PTH
27 (2

Input Trace _.)JZL_

Stored Trace ——ueeeee
Difference Trace
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Figure C-1 (Continued). TDR Traces During Installation
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Table C-1. Field Measured Moisture Contents

SITE NO. 483739 12/06/93
MOISTURE CONTENTS FOR TDR
(WET) (DRY)

TDR# WT. OF PAN(g) PAN & SOIL(g) PAN & SOIl(g) M.C. (%)
48F10 149.5 406.2 394.7 4.69%
48F09 171.7 4235 412.4 4.61%
48F08 2034 400.5 391.6 4.73%
48F07 1524 388.2 377.9 4.57%
48F06 179.1 405.6 396.2 4.33%
48F05 149.3 388.6 3823 2.70%
48F04 171.5 385.1 376.6 4.14%
48F03 203.3 428.2 409.5 9.07%
48F02 152.3 410.5 386.2 10.39%

48F01 178.9 453.2 420.4 13.58%




APPENDIX D

Initial Data Collection

Appendix D contains the following support information:

Table D-1.

Figure D-1.

Figure D-2.

Figure D-3.

Figure D-4.
thru
Figure D-13.

Table D-2.

Raw Data from the On-site Data Logger

Measured Air Temperature During Initial
Data Collection

Measured Average Subsurface Temperature
for the First 5 Sensors During Initial

Data Collection

Measured Average Subsurface Temperature

for all 18 Sensors During Initial Data
Collection

Traces from TDR Sensor

Elevation Measurements from Installation

D.1



LETZ'YOTT']IZ'TY I’ 1T
'6€' 12 LE 1TV 1T'TS 1T'65 1Z'ES 1 T'TE 12'88'0Z Y8 61 '8P '81 'Y 91 '€6'S1'99°'S 1 '00VT 82 vE6 1T
Z0'ZZ'1ETT'SSETYOPT PLHZ 00T} LT V6619

0'ZL'E€T'OY 11'0021'L2'Y661'S
86'12'66'12'85'TL'€8'ZL'9T €2'001 1/ L2'VE61'9
0'v6'ZZ'9 11'0011'L2'V661'S

Z0'TL'T61Z'E8’ 1228 1Z'L6°12°000)'L2'V661'D
0's6'12'9Y"11'0001'L2'Y661'S

20°T2'€6'1T'EL 12’59 1T 1L 1Z'006'L2 V661’9
0'€9°'1Z'9"11'006'L2'V661'S

P1TT'SE 12'TL1T'SY'12'2L 12008 L2'P661'D
0'v9'1Z'9b’1 1'008'L2'V661'S
€CTL'TT'SYICYS 1T LS 1C00L'LZ'YE61'D
0'€9'1Z'9Y 11004 'LZ'¥661'S

PETT LI TZ'YS VT LE 1T'SE 12009 L2'v661'9
O'EL 1Z'9V' 1 1'009'2C'vE6L'S

922’8z TT' L9’ IZ'EY 1T'SE 12'006 L' P661'9
0'89'12'S' 1 1°005'LZ'P661'S

9'ZTTY'TT'6 IT'EL 1Z'89 1L'00V L' VE6L'D
0'8L°1Z'9" 1 1'00V'LZ'¥661'S

PLTT'ITLE6 1T’ L 1T’ TY 1T'00E'L2'Y661'9
0'S11Z'9 1 1'00€'L2'¥661'S
6Z2'28'TT'61'T2'v6'12'S8'1Z°002 L2 Y6619
0'9Z°12'9"11'002'LT'661'S
80'€C'B0'EC PP TZ'TTT 1 1'TT'001 LT'¥661'9
0'8€°12'9¥" L 1'001°L2'v661'S

¥2'€C'9E €L 'TLTT 'OV TT 9L TL 00¥Z'9Z Y6619
0'2S'1Z'9" 1 1'00KZ'92'Y661'S
2SP1'81'CT'0e5's8’ 1T 1S

ZL1S'1Z'61'22 1 Z'61Y'E6'02'2'89'02'S0Z SV 02 '€E'62'02'8'92 0261 'E€'0C'Z'8L°02'9ZZ L' L0'12'6VZ 1 '8T 1Z'S 10482 12'LTL 61 12'8ES'Z8 02'S P E9'02'9ST L' 0Z 00V 9L Y664 P

6V'SETT'LPL'TO'TT VSTT'SL VT ESTL'Y

VT'TVT LV VT'EEET VO LT'EEEL 602 9ZZT T8 0L LSTZ'E6'0Z 0"V T VT LEEL'99" 1Z'0'9) TL'EEVZ T T SEB 1 8'EZ'BTLY ' LE ST VOS ) 'E0'BZ 6V | 'S) 6T LY L '€ 0E'00¥L 9T ¥66 1 'E

SZTTT'E6'12'9'12'TE 10 1T'€8'02'99'02'85 02'Z9'02'8L'0Z EL 12'6E"12'88" 12'LE TT'E6'ZL VS EL'99 €2 68'EC 00VL ‘9L V661 T

uonRfo) ve( fenm] Suum( J333ofereq MS-uUQ Y} woyy eeq Mey  °[-( AqeL

D.2




Site 483739

January 27, 1994
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Figure D-1. Measured Air Temperature During January Data Collection.




Temperature, °C

Site 483739

January 27, 1994
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Figure D-2. Measured Average Subsurface Temperature for the
First S Sensors During January Data Collection.




Site 483739

January 26 and 28, 1994

[y
W
sl

Temperature, °C
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1t 1t 1 1 b 1 i
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Sensor #
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Figure D.3. Measured Average Subsurface Temperature for all
18 Sensors on January 26th and 28th.
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TDR RESULTS

rnn Data Set 2 Sensor Nunber 1

File: 48SG94AA .MOB

Date: Jan 27, 1994
Tine of Day: 11:12
Dist » Curs (m): 18.0
Dist btn WuFn (n):.81

Gain: 73
Offset: 54098
Sanple No: 1
A (m) = 8.61
B (m) = 1.70
Trace Length (n)=1.89
Diele. Const.= 29.4
Uolunetr MC (x2)= 43.9

Total 2 Set Data

8.8m 8.5n 1.8m 1.5n 2.0n 2.5n
Esc=Menu: t {. Ctr+PgU/Ctr+PgD=Prior/Next Set. FS5=Res Data: F2=PrnScn: F8=A4,F9=B

Figure D-4. Trace from TDR Sensor 1

TDR RESULTS

TDR Data Set 2 ; Senson Nunber 2
File: 48SG94AA .NOB : :

Date: Jan 27, 1994
Tine of Day: 11:12
Dist » Curs (m): 18.8
Dist btn WuFn (n):.01

Gain: 72
Offset: 54088
Sanple No: 1
A (m) = 8.62
B (m) = 1.91
Trace Length (n)=1.29
Diele. Const.= 41.1
UVolunetr MC (2)= 51.7

Total 2 Set Data : : : : : : : ; :
8.0n 0.5m 1.8m 1.5n 2.0n 2.5n
Esc=Menu: t {; Ctr+PgU/Ctr+PgD=Prior/Next Set. FS=Res Data’ F2=PrnScn. F8=A,F9=B

Figure D-5. Trace from TDR Sensor 2
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TDR RESULTS

TDR Data Set 2 ; Senson Number. 3
File: 48SG94AA .NOB : : : '
Date: Jan 27, 1994
Tine of Day: 11:12

Dist » Curs (n): 18.8
Dist btn WuFn (n):.01

Gain: 71
Offset: 54168
Sanple No: 1
A (m) = 8.62
B (m) = 2.25
Trace Length (n)=1.63
Diele. Const.= 65.7

Volunetr MC (£)= 71.0

Total 2 Set Data : : : : : : : : :
2.0n 8. Sn 1. Bn 1. Sn 2.0n 2.5n
Esc=Menu: t 1; Ctr+PgU/Ctr+PgD=Prior/Next Set. F5=Res Data: F2=PrnScn. F8=A,F9=B

Figure D-6. Trace from TDR Sensor 3

TDR RESULTS : : ' ' : :
TDR Data Set 2 : Sensor Nunber 4
File: 48SG94AA .MOB ] : : : : :

Date: Jan 27, 1994
Tine of Day: 11:13
Dist » Curs (n): 18.8
Dist btn WuFn (m): .01

Gain: 71
Offset: 53396
Sanple No: 1
A (n) = 8.63
B (m) = 1.01
Trace Length (n)=0.38
Diele. Const.= 3.6
Volunetr MC (2)= 4.4

Total 2 Set Data

9.6m 8.5n 1.8m 1.5n 2.8n 2.5n
Esc=Menu: T §; Ctr+PgU/Ctr+PgD=Prior/Next Set: F5=Res Data: F2=PrnScn. F8=A,F9=B

Figure D-7. Trace from TDR Sensor 4
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TDR RESULTS

TDR Data Set 2 : Sensor Humber- 5:
File: 48SG94AA .MOB : : : ! :
Date: Jan 27, 1994
Tine of Day: 11:13
Dist » Curs (m): 18.9
Dist btn WuFn (n): .01
Gain: 66
Offset: 53329
Sanple No: 1
A (n) = 1.18
B (n) = 1.46
Trace Length (n)=8.28
Diele. Const.= 1.9

Volunetr MC ()= 8.2

Total 2 Set Data

8.0n 8.5n 1.8m 1.5n 2.8n 2.5n
Esc=Menu: 1t 1. Ctr+PgU/Ctr+PgD=Prior/Next Set: F5=Res Data. FZ2=PrnScn. F8=A,F9=B

Figure D-8. Trace from TDR Sensor 5

TDR RESULTS : : ' : : :
TDR Data Set 2 : Senson Number 6

File: 48SG94AA .MOB : : : ! '

Date: Jan 27, 1994

Tine of Day: 11:13

Dist » Curs (n): 18.0

Dist btn WuFn (n):.01

Gain: 68

Offset: 53346

Sanple No: 1

A (n) = 1.19

B (m) = 1.48

Trace Length (n)=8.29

Diele. Const.= 2.1

Uolunetr MC (2)= 8.5

Total 2 Set Data : : : : : : : : :
0.6m 8.5m 1.8m 1.50 2.6n 2.5n
Esc=Menu: t }; Ctr+PgU/Ctr+PgD=Prior/Next Set. FS5=Res Data: F2=PrnScn: F8=A,F9=B

Figure D-9. Trace from TDR Sensor 6
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TDR RESULTS

TDR Data Set 2 § Senson Number 7
File: 48SG94An .MOB : : : :
Date: Jan 27, 1994
Tine of Day: 11:13

Dist » Curs (n): 18.8
Dist btn WuFn (m): .01

Gain: 76
Of fset: 53455
Sanple No: 1
A (n) = 1.89
B (m) = 1.568
Trace Length (n)=80.41
Diele. Const.= 4.2

Uolunetr MC (x2)= 5.9

Total 2 Set Data

8.0m 9.5n 1.0m 1.5n 2.0n 2.5n
Escz=Menu: t i Ctr+Pgl/Ctr+PgD=Prior/Next Set: FS5=Res Data. F2=PrnScn; F8=A4,F9=B

Figure D-10. Trace from TDR Sensor 7

TDR RESULTS : : : : : :
TDR Data Set 2 : Sensor Number 3

File: 48SG94AA .MOB : : : : : : : :

Date: Jan 27, 1994

Tine of Day: 11:13

Dist » Curs (m): 19.9

Dist btn WuFn (n):.01

Gain: 76

Offset: 53462

Sanple No: 1

A (m) = 1.17

B (n) = 1.49

Trace Length (n)=8.32
Diele. Const.= 2.5
Volunetr MC (x)= 1.7

Total 2 Set Data : : : : : : : : :
8.8n 8.5n 1.6m 1.5n 2.6n 2.5n
Esc=Menu; Tt I Ctr+PgU/Ctr+PgD=Prior/Next Set. FS=Res Data: FZ2=PrnScn: F8=A,F9=B

Figure D-11. Trace from TDR Sensor 8
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TDR RESULTS e
ncrasan man e !’.’.’.‘...‘.’.ﬁ?‘.i‘..ﬁ.’?...? ........ : 3°“s°" "“"bet‘ ]

File: 48SG94AA .NOB

Date: Jan 27, 1994 : : : :
Tine of Dagz 11:14  [|---eeeee- [ERTTTTRIRY STETTITETE Peereeeanes SRTTRE
Dist » Curs (n): 19.9 : : : :
Dist btn WuFn (m): .81  |[....... O PO e
Gain: 73 : : : :
Offset: 53404 S OO ST TNUUOUE SPPPUORPPIC SRR
Sanple No: 1 : : : :

A (n) = 1.16
B (m) = 1.46  |reeieeeeiedinnnd e
Trace Length (n)=8.38 : : : :
Diele- Const.= 2.2 Cressessnegrsnasnenna ‘ .......... . ......... f ......

Uglunetr MC (£)= 0.9

Total 2 Set Data

8.8m 8.5m 1.8m 1.5n 2.8n 2.5n
Esc=Menu: t {. Ctr+PgU/Ctr+PgD=Prior/Next Set. FSzRes Data: F2=PrnScn: F8=A,F9=B

Figure D-12. Trace from TDR Sensor 9

TDR RESULTS : :
TDR Data Set 2 : Senson Number 16
File: 483G94nA .MOB : : : : : : :

Date: Jan 27, 1994
Tine of Day: 11:14
Dist » Curs (n): 19.9
Dist btn WuFm (m):.081

Gain: 68
Offset: 53345
Sanple No: 1
A (n) = 1.16
B (n) = 1.44

Trace Length (n)=8.28
Diele. Const.= 1.9
Volunetr MC (2)= 0.2

Total 2 Set Data

0.8m 8. Sm 1. Bm 1. 5u 2. Bn 2.5n
Esc=Menu: t i; Ctr+PgU/Ctr+PgD=Prior/Next Set. FS=Res Data:; FZ2=PrnScn: F8=A,F9=B

Figure D-13. Trace from TDR Sensor 10
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Table D-2. Elevation Measurements from Installation

SEASONAL MONITORING
"FLEX" TRANSVERSE ELEVATION MEASUREMENTS®

483G

030 | — los|ipad | 1
0-20 |L— — 120 11y.76% ..—-////
O-10 ,___,/.95 0. 724 - /_—/./
0+00 |.20]10.725 [-25]10.73] | 120 16.765]2.75 [ 10.76:3 |2.35 | 10781,
H+25 | Y 11009 | » 0.1 (0.153| * ljo.I51] ™ 110,772
~+50 |l " o700l » 110 dlgl ~ {10145 » |0 TJa1 | * 110,772
o+ | * | 10.089» (002 » 107421 * |0 T44] * |(0.771
1400 | ® |10.68%] « llo.LI3] » 10.722] ~ |ip.740| ~ 110.787 ]
11z | ” |01 ] *» lio.d&l ™ |10.726] * [10.727] « |j0.748
v3eD | 7 1100669 % w68 " jlo.4] » e Tle | » | 10738
475 | 7 1106585 " [10.668] " |inTog| * |io-Tio | * |l0-73¢
z+0o | * lio. 45| v 1106571+ |10 6&T] ° 10.6921 » 1 (0.7
|

Bench Mark: T.8.2. Naw 1w, 0.8 SraZ)+ 40 1290 03 Eove Rimr. Acsumen Seev, 10.00h,

‘rA‘ B4, SipE Skae Yoww nerner lu C.'Ms:.é Cous ,SZ;,‘OQ;,QE& S 1+ S0

ey, I0- 560

B, 25 3F 5o

’ﬂg ’u\/

Comments: _Basceme 1s PH. Nas Ser@dinsioe

Carg-Naw¢ Sex(® 3,80 n Lr, Foe U &

INSTOT D + 25 MICOLE 0F SupolnER

| Cion Uer Mominene Ac B 41, Brmsayse \r Dipwr Apcese Eerawcur 720 si-f/\"-a-.i\

Test Section No.

Start Time

Recorded By

483739

g: 1o Em

3 P.} g.z.

® QWP and ML readings to be taken at FWD test locations

D.11

Date

Finish Time

2o/ >3

Device Used _L-ssce B anz Lerer

10/29/93




APPENDIX E

Photographs

Appendix E contains the following photographs:

Photo E-1.
Photo E-2.
Photo E-3.
Photo E-4.

Photo E-5.

General Photo of Test Section

Location of Instrumentation Area
Preparing for Instrumentation Installation
Preparing Weather Station for Installation

Patched Instrumentation Area

E.l




Photo E-1. General Photo of Test Section

Photo E-2. Location of Instrumentation Area

E.2



Photo E-3. Preparing for Instrumentation Installation

Photo E-4. Preparing Weather Station for Installation



Photo E-5. Patched Instrumentation Area

E.4



