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SITE INSTALLATION AND INITIAL DATA COLLECTION
CALIFORNIA SECTION 063042

INTRODUCTION

This report describes the equipment installation activities and initial data collection for test
section 063042 near Lodi, California, which is a part of the Federal Highway Administration
(FHWA) Long Term Pavement Performance (LTPP) Seasonal Monitoring Program (SMP).
The equipment installation activities were carried out on July 12, 1995 and initial data was
collected on July 13, 1995.

Section Location

Section 063042 is a General Pavement Studies (GPS) section selected for SMP. This section is
located on the outside lane of southbound Interstate Route 5, a multi-lane highway facility in
the State of California. The closest city to the:section is Lodi, California. The beginning of
the section is at milepost 48.6, 1.2 miles south of Mokelumne Bridge and San Joaquin/
Sacramento county line and 0.95 miles north of Thornton-Walnut Grove underpass. Thisis a
GPS-3, "General Pavement Study of Jointed Plain Concrete Pavements" (JPCP) section
meeting the requirements of SMP seasonal cell #17. Figure Al in appendix A contains a map
showing the location of the section.

Section Details

The pavement section consists of 225mm of JPCP with 122mm cement treated base (CTB) on
122mm lime treated fine grained (LTFG) soil underlain by sandy silt subgrade. The test
section has 3.20m wide asphalt shoulder. Additional details are summarized in table 1.

Table 1. Details of section 063042 in California.

Functional Classification of Roadway Rural Interstate Highway
Number of Lanes/Direction Two

Pavement Type Jointed Plain Concrete
Estimated Annual ESAL Applications on the Test Lane 1762 KESALs

Climatic Classification Dry, No-Freeze, SMP Cell #17
Dowels None

Pre-installation FWD testing was carried out on the test section. FWD data was analyzed
using FWDCheck program and the results are presented in figures A2 through A6 in appendix
A. Figures A7 and A8 present the material boring log and the instrumentation hole boring log
of the section. The material properties of pavement layers are presented in table 2.



Table 2. Material properties.

Description Surface Layer | Base Layer Subbase Subgrade
Material PCC CTB LTFG Sandy Silt
Thickness (mm) 225% 122* 122%* ——--
Proctor Dry Density (kg/m’) -— N/A N/A 1020*
Proctor Moisture Content (%) -—-- N/A N/A 100%*
Lab Max Dry Density (kg/m°) - - 1678@20%MC | 1726@20%MC
Field Density N/A N/A N/A N/A
Liquid Limit -—- ---- 29 29
Plastic Limit - ---- 27 21
Plastic Index - - 2 8
Percent passing #200 -—-- — 49.0 58.3
NP - Non Plastic PCC - Portland Cement Concrete
MC - Moisture Content CTB - Cement Treated Base
* - Thickness as per the drilling records LTFG - Lime Treated Fine Grained

closest to the installation
ok - Proctor density and moisture content as on the day of instrumentation installation at 2.20m
depth from pavement surface. These values are not realistic values, refer to the text.

According to LTPP weather database, the following climatic conditions exist in the region:

Freezing Index
Precipitation
No. of Days Below 0° C

1

457.2 mm

17

No. of Days Above 32° C

No. of Freeze Thaw Cycles :
No. of Wet Days Per Year

60
22
68

Installation of instrumentation was carried out on July 12, 1995 and initial data collection was
performed on July 13, 1995. The installation was a cooperative effort between California
Department of Transportation (CALTRANS) and Nichols Consulting Engineers (NCE) LTPP
Western Region Coordination Office staff. The following personnel participated in the

installation.

Douglas J. Frith NCE Haiping Zhou NCE

Mark A. Potter NCE Michael A. Esposito : NCE

Philip Friedman NCE Larry Burroughs Caltrans

Muts Fukumoto Caltrans Dennis Smith Caltrans

Robert Songe Caltrans Steve Stolp Caltrans

Rick Holoway Caltrans Carl Enloe Caltrans-Drilling
Tom Mirza Caltrans-Drilling



INSTRUMENT INSTALLATION

Meeting With Highway Agency

A planning meeting between NCE and CALTRANS was held in Sacramento, California on
June 21, 1995 to discuss SMP instrumentation, required equipment, the installation schedule,
and installation team responsibilities. CALTRANS provided traffic control, equipment and
personnel to achieve pavement sawing, instrument and piezometer hole auguring and also to
carry out post installation patching and repair of the instrumentation hole. NCE staff
performed all the SMP equipment installation. The site was inspected on March 30, 1995 by
Michael Esposito, deflection testing of the section was also carried out on this day.

SMP Equipment Installed

Type and quantity of instruments installed at the section are listed in table 3. These included
instrumentation to measure air and subsurface temperature, subsurface moisture content,
rainfall, ground water table depth, and an equipment cabinet to house the cable ends and the
CR10 datalogger. The rain gauge and the air temperature probe were mounted on a S1mm
diameter steel pole near the equipment cabinet. The resistivity probe was not installed as the
site is in a “Dry, No-Freeze" zone.

Table 3. Instruments installed.

Equipment Quantity Serial No.

Instrument Hole

MRC Thermistor Probe 1 06A#5
TDR Sensors 10 06A01-06A10
13mm dia. Internal Snap Rings 15 N/A

Equipment Cabinet

Campbell Scientific CR10 1 N/A
Datalogger
Battery Package 1 N/A

Weather Station

TO525 Tipping Bucket Rain Gauge 1 12100-693
Air Temperature Probe 1 N/A
Radiation Shield 1 N/A
Observation Well/Bench Mark 1 None




Pre-Installation Equipment Check and Calibration

Prior to installation, all equipment used in the installation were checked for functionality,
accuracy, and calibrated whenever necessary. The air temperature probe, thermistor probe,
‘and the rain gauge were connected to the CR10 Datalogger to check that they were functioning
properly. The rain gauge was calibrated by recording the number of tips to drain 473 ml of
water in at least 45 minutes. This was found to be within the range of 99 - 101 tips, which is
within the specified limits. The air temperature probe and the thermistor probe were checked
for proper functioning by placing them in an ice bath and in direct sunlight and comparing the
measured temperatures. The results indicated that both were functioning properly. The
spacing of thermistors within the clear plastic tube were measured and recorded. Descriptions
of MRC thermistor probe and sensor are presented in table 4. The CR10 Datalogger and
battery unit were also checked. They were found to be in working order.

Table 4. Description of MRC thermistor probe and sensor spacing.

Unit No. Channél No. Distance from Top of Unit (m) Remarks
1 0.000
1 5 0.152 Installed in PCC
3 0.305
4 0.022
5 0.098
6 0.174
7 0.250
8 0.325
9 0.477
10 0.629 Installed in Subgrade
? 11 0.783
12 0.937
13 1.087
14 1.239
15 1.392
16 1.544
17 1.698
18 1.846




Calibration of TDR probes was completed by performing two measurements in air, one with
the prongs shorted at the beginning of the sensor and the other not shorted. An additional
measurement was made with the TDR probe submerged in water. The TDR measured
dielectric constants were within the specified limits, and the sensors produced the expected
traces and were functioning properly. Individual TDR probe traces obtained during calibration
are presented in figures B1 through B10 in appendix B. Serial numbers of all equipment to be
installed were noted, with the exception of radiation shield and air temperature probe. The
benchmark did not have serial numbers and the battery pack serial number was not recorded
because the batteries get frequently changed.

Instrument Installation

Analysis of FWD data indicated an almost uniform section, thus the leave end of the section
was selected for instrumentation. The equipment installation generally followed the schedule
given below.

0715 : Depart from Sacramento.

0800 : Arrive at site, start unpacking equipment in preparation for installation.

0830 : Traffic Control in Place, instrumentation hole and piezometer located
and marked, drill piezometer,

0900-1000 FWD testing of instrumentation hole. saw cutting of thermistor unit 1
slot, conduit trench and instrument hole.

0845- 1030 : Installation of piezometer, drill weather station pole hole, place pole and
concrete the base.

0930-1000 Install equipment cabinet.

1030-1130 Excavation of instrumentation cable trench

1030-1200 Layout the cables, run the cables through the conduit, drill instrument
hole.

1200-1500 : Installation of thermistor unit #2, TDR probes, collection of moisture
samples from each TDR location, proctor test, testing of each TDR
probe, etc.

1515-1545 Installation of thermistor probe unit #1, into the groove previously cut in
the pavement, check all equipment for proper functioning.

1545-1630 Patch and repair instrumentation hole and conduit trench, seal all saw
cuts with silicone sealant.

1630-1730 Clean up site, pack all equipment, place instrument cabinet cover and
lock.

1730-1745 Depart from site.

Pavement and subsurface instrumentation was installed at the leave end of the section at a
distance of 160.14m (station 5+25'3") from section beginning, in a 0.30m diameter hole
bored using a 252mm diameter stem auger after sawing a 0.50m square hole in the PCC layer.
The pavement temperature sensors (thermistor unit #1) were installed in the PCC layer as per
LTPP guidelines. TDR moisture probes and subsurface temperature sensors (thermistor unit
#2) were installed in the instrumentation hole. The instrumentation hole was 2.38m deep.



TDR probes were placed in an offset fan pattern such that the lead wires were on the hole side
closest to the pavement edge. All the TDR probe lead wires had the "S" shaped stress relief
loop made in them. Each TDR probe was connected to the function generator while the soil
around it was being compacted and manual traces were generated. This was done to ensure
that none of the TDR sensors were damaged during the backfilling and compaction of the
instrumentation hole. TDR and thermistor probe lead wires were bundled and put through a
51mm diameter flexible electrical conduit buried in a 76mm wide trench, leading to the
equipment cabinet. The equipment cabinet was located 8.20m away from the instrumentation
hole on gently sloping ground. The installed depths of TDR are presented in table S.

Table 5. Installed depths of TDR sensors.

TDR Sensor # Depth from Pavement Surface (m) Layer
06A01 0.660
06A02 0.825
06A03 + 0.976
06A04 1.130
06A05 1.280 Subgrade
06A06 1.420
06A07 1.590
06A08 1.740
06A09 2.035
06A10 2.350

Moisture samples were collected at each TDR probe location. The TDR traces generated
during installation are presented in appendix C. These traces were later used to determine in-
situ moisture content at each TDR probe depth. From the individual trace, apparent probe
length was determined and used in the moisture determination equations provided in the
FHWA LTPP SMP Guidelines, April 1994. Comparison of moisture contents determined
from TDR traces obtained during installation with field measured moisture contents are
presented in table 6 and figure C2, in appendix C.



Table 6. Measured moisture contents during installation.

Moisture Content (% by wt)
Sensor No. Sensor Depth (m) Layer Field Measured' | TDR Installation’
06A01 0.660 14.7 31.3
06A02 0.825 30.7 38.0
06A03 0.076 24.0 29.2
06A04 1.130 17.2 39.3
06A05 1.280 21.2 39.3
06A06 1.420 Subgrade 24.6 39.3
06A07 1.590 17.5 355
06A08 1.740 » 17.9 39.3
06A09 2.035 “ 212 41.6
06A10 2.350 104.1 39.3

*Ground water encountered at a depth of 2.65m.

‘Moisture contents determined in field from the material sampled at each TDR probe depth.

*The moisture contents were determined from TDR traces obtained during TDR probe installation. From the
individual trace, apparent length was determined and used in the moisture determination equations given in
FHWA LTPP SMP Guidelines, April 1994.

A representative Proctor sample was taken at a depth of 2.20m from pavement surface. The
Proctor density and the moisture content determined in the field listed in table 2 were quite
unrealistic. Thermistor unit #2 was installed in the base, subbase, and subgrade layers. The
installed depths of thermistor sensor 4 through 18 are listed in table 7.

A 152 mm diameter stem auger was used to bore the observation piezometer/benchmark at the
edge of the pavement shoulder at a distance of 121.95m (section station 4+00), 4.50m to the
right of lane edge. Upon completion of instrumentation installation, all wiring to the
equipment cabinet were checked carefully for continuity and proper contacts. The "ON SITE"
computer program was downloaded to the CR10 datalogger located in the equipment cabinet.
The datalogger was left on overnight to collect data so that the results could be evaluated the
next day.

Site Repair

The instrumentation hole and the conduit trench were patched and repaired by CALTRANS
personnel with quick setting ready-mix concrete. Care was exercised to prevent damage to all
of the equipment installed or the wires leading to the equipment cabinet. Subsequent tests
confirmed that all installed equipment functioned properly. The repair patch placed performed
quite well during the monitoring period. Towards the end of the monitoring period low
severity cracks and some spalling were observed. These cracks were sealed June 25, 1996.
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Table 7. Installed locations of MRC thermistor sensors.

Unit No. Channel No. Depth from Pavement Surface (m) Remarks
1 0.015
1 5 0.109 Installed in PCC Layer
3 0.204
4 0.549
5 0.625
6 0.701
7 0.777
8 0.852
2 - 1.004 Installed in Subgrade
2 10 1.156
11 1.310
12 1.464
13 1.614
14 1.766
15 1.919
16 2.071
17 2.225
18 2.373




INITIAL DATA COLLECTION

The second day (July 13, 1995) was spent checking the functionality of installed equipment,
collecting initial data, elevation surveys of the section, examination of the overnight data
collected by the onsite datalogger, and TDR and thermistor data collection using the mobile
data acquisition system.

Air temperature, rainfall, pavement, and subsurface temperature data, monitored and stored by
the onsite datalogger, were examined. The equipment and datalogger were functioning
correctly. The battery voltage was checked and found acceptable. Onsite raw data collected
are presented in appendix D. TDR data was collected using the mobile data acquisition
system. The mobile system contains a CR10 datalogger, a battery pack, two multiplexers, and
a resistance multiplexer circuit board. Figures D3 through D12 in appendix D show the TDR
waveform traces collected with the mobile data acquisition system for the ten TDR sensors. It
can be seen from the above data that field measured moisture contents in some cases
substantially differed from the moisture contents determined from the TDR traces obtained
right after installation. Some of these moisture contents appear unreasonable. The significant
variation in moisture content observed can be attributed to soil type and the moisture
determination method used in the field.

One set of elevation surveys were carried out following the LTPP guidelines. The elevation of
observation well top was assumed 1 meter. The elevations are presented in table D2 in
appendix D. A set of joint opening measurements and joint faulting measurements were not
made due to the time constraints.



SUMMARY

This report describes the SMP equipment installation activities on Section 063042 located in
the State of California. The section is located on the southbound outside lane of Interstate
Route 5 near the City of Lodi. The beginning of the section is 1.20 miles south of Mokelumne
Bridge and San Juaquin/Sacramento county line and 0.95 miles north of Thornton-Walnut
Grove underpass. This is a GPS-3 section in "Dry, No Freeze" climatic zone.

A planning meeting with CALTRANS representatives was held in Sacramento on June 25,
1995 to discuss SMP equipment installation and work responsibilities. Accordingly, successful
installation of SMP equipment and initial data collection was carried out on July 12 and 13,
respectively, in accordance with the LTPP SMP guidelines. Pre-installation deflection testing
and inspection of the site was carried out by Michael Esposito on March 30, 1995. Equipment
to measure and record the following data were installed at site:

. Ambient temperature and daily rainfall

. Pavement surface and subsurfacé depth-temperature proﬁle
. Pavement depth-moisture profile

. Ground water measurements

. Joint opening measurements

The equipment installation hole is located at the leave end of the section, the equipment cabinet
is located 7.80m to the right of the lane edge on almost level ground. All equipment were
installed in accordance with LTPP SMP guidelines, April 1994. Some moisture contents
measured in the field and form TDR installation traces are unrealistic and non representative.
The pavement joint width and joint faulting were not recorded because the snap rings were
placed on the second day, and the sealant below the snap rings was not set and because of time
constraints. However the joint widths and faulting were recorded in the subsequent visits.
Other than this there were no exceptional conditions. Post installation checks indicated proper
functioning of all installed equipment.
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APPENDIX A

Test Section Background Information



Appendix A includes the following supporting information:

Figure Al.
Figure A2.
Figure A3.
Figure A4.
Figure AS.
Figure A6.
Figure A7.
Figure A8.

Site location map.

Normalized deflection profile from FWDCheck.
Corrected normalized deflection from FWDCheck.
Volumetric modulus of subgrade reaction.
Composite modulus for the section.

Westergaard based rigid thickness.

Boring log of the instrument hole.

Profile of test section.



$6/07/¢0 A3SIATY

4 ASES...E..Q.V
VINYOA4IVD
NUIHI1UON

/7 ANOISION T\

& il
s B onoaisIn

M o'y wn oty ‘n§
x

\_z 540 :2{

13123 1) Lo 890

iy il \I:@d..%ﬁwl/
OvOu * Sd%
= 1= | —

‘v«
SDAT #OUZIS Omalimdn

ONIDIHYIY ® DHINDIS
Aus WAL

VIOWOR AT — - — —
avwos s O

TAvms SN

* g Mn..n.‘:

\L_S42__+5ve90 )/

wol
Frem go w
» . -t
5 onnonunus
g ore ten

»a3

\.£ Sd9 Tror90/
/ SOHIUdS v00S "\

ELED ten  NORLS Im

\6 Sd2 £01690 \
/7 AIVIVA SSYUD /

sTIR .n_w
Al »

= .
m

Q
:i.;.xD
SWLINTD 2Oy ®

®

AR W)

OO 90°L1 i

\Y?_Sd5 ¥+0990/

otaa

oval ™~
T »'L
c £

W_‘..- PR

¥ SdS  00Y130
S SdY Sy

/~ BaEioon

7w s
G s ¥ H
e Grod LT S
e
9
Sdd__£Sn290

£-1 ¥

— 22
GrOdupI 4 S

T Sd9 10790

/7 OHINvyOYS j
s ceo
¥ o ¥n

#...e e OIS

\6 $d0 32&\

"PIUD "SUIINION3
ONILINSNOD
SIOHIIN

SOIPMS UDWDADY dYyidadg puo SIPNIS JUDWDOAD [DIOUDY

SNOLLVOOT LS 1S3L VINYOAINMYD NYIHLYON ddLlT—dyHS

[~ o)

Figure Al. Site location map.

A-1



Deflection Data for Section: 86304248
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Figure A2. Normalized deflection profile from FWDCheck.



Corrected Deflection Data for Section: B863842A
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Figure A3. Corrected normalized deflection from FWDCheck.
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Volumetric Modulus of Subgrade Reaction for Section: 8S3842K
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Figure A4. Volumetric modulus of subgrade reaction.
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Composite Modulus vs Deflector for Section: 0838424

B.400E+06

Composite
Modulus
Ec

Station e

&

2.08RE+eQ : - so-e

Radial Distance
Drop Height 2, 3., 4

Figure A5. Composite modulus for the section.
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Figure A6. Westergaard based rigid thickness.
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Revised May 29, 1992

STATE ASSIGNED ID

SHEET 4
DISTRESS SURVEY STATE CODE . &L
LTPP PROGRAM SHRP SECTION ID 3 & ¥ o>

DISTRESS SURVEY FOR PAVEMENTS WITH JOINTED
PORTLAND CEMENT CONCRETE SURFACES

Eﬁ
|eo
K)
I

DATE OF DISTRESS SURVEY (MONTH/DAY/YEAR) o

SURVEYORS: /77747 ., ., _ __ _
PAVEMENT SURFACE TEMP - BEFORE __ __ __ . °C; AFTER __ __ __ _°C
PHOTOS, VIDEO, OR BOTH WITH SURVEY (P, V, B) __

DISTRESS TYPE .° . LOW MODERATE HIGH

CRACKING

|
c

1. CORNER BREAKS (Number)

2. DURABILITY "D" CRACKING
(Number of Affected Slabs)
AREA AFFECTED
(Square Meters)

lo
I~

=D -
3. LONGITQEIQALXCKAé&ING

(Mecers) by | )gxgss .

(Meters§§::22f;’“,,aw*”’

4. TRANSVERSE CRACKING
(Number of Cracks)
(Meters)

lo [o
|
I
|
lo
I
I
|
| oy

o
o

lolo
oo

Length Sealed
(Meters)

|

|
I
|
[N
I
I
I
[
|
|
I

JOINT DEFICIENCIES

Sa. TRANSVERSE JOINT SEAL DAMAGE
Sealed? (Y, N)
If "Y" Number of Joints

[o
blo

Sb. LONGITUDINAL JOINT SEAL DAMAGE
Number of Longitudinal Joints that have been sealed (0, 1, or 2)
Length of Damaged Sealant (Meters) —

lob

6. SPALLING OF LONGITUDINAL JOINTS
(Meters) R - Y « S

o

7. SPALLING OF TRANSVERSE JOINTS
Number of Affected Joints . J_ . — J_
Length Spalled (Meters) 2 — 4 -

| |
lok



Revised May 29, 1992

STATE ASSIGNED ID __ _

SHEET 5
DISTRESS SURVEY STATE CODE s Z
LTPP PROGRAM . SHRP SECTION ID 3 & & )

DATE OF DISTRESS SURVEY (MONTH/DAY/YEAR) © ] /2o /% F
SURVEYORS: A7z _ .,
DISTRESS SURVEY FOR PAVEMENTS WITH JOINTED
PORTLAND CEMENT CONCRETE SURFACES

CONTINUED
SEVERITY LEVEL
DISTRESS TYPE » Low MODERATE HIGH
SURFACE DEFORMATION o
8a. MAP CRACKING (Number) ; —_—
(Square Meters) Y‘E; ” —_— — .o
8b.  SCALING (Number) - Yip —_— s
(Square Meters) —_— 5,
9. POLISHED AGGREGATE y
(Square Meters) —_ %
10. POPOUTS (Number per Square Meter) __ _©°
MISCELLANEOUS DISTRESSES
11. BLOWUPS (Number) __°
12, FAULTING OF TRANSVERSE JOINTS AND CRACKS - REFER TO SHEET 6
13. LANE-TO-SHOULDER DROPOFF - REFER TO SHEET 7
14, LANE-TO-SHOULDER SEPARATION - REFER TO SHEET 7
15. PATCH/PATCH DETERIORATION
Flexible
(Number) -—_ 2 -2 _ 2
(Square Meters) . _— .9 —_——_— . C
Rigid
(Number) — o —— — 5
(Square Meters) e _.> - ... R ©
16. WATER BLEEDING AND PUMPING
(Number of Occurrences) — =
Length Affected o
(Meters) —_—
17. OTHER (Describe)




Revised April 23, 1993

STATE ASSIGNED ID

SHEET 6
DISTRESS SURVEY STATE CODE L <
LTPP PROGRAM . SHRP SECTION ID 3 & <& 2
/ DATE OF DISTRESS SURVEY (MONTH/DAY/YEaR) @ 3/3 o /%

1)

7_{2 ’ERED SURVEYORS: 4274 |

\'95 DISTRESS SURVEY FOR PAVEMENTS WITH JOINTED
¥4bx i 3,3 PORTLAND CEMENT CONCRETE SURFACES

-7 (CONTINUED)

~ FAULTING OF TRANSVERSE JOINTS AND CRACKS Page [ of -
Joint

Point! or Crack Well Length of Joint
Distance Crack Length Sealed Spalling, m Faulting?, mm
(Meters) (J/C) (Meters) (Y/N) +«.. L M H 0.3m 0.75n
: 3.1 I 3.7 V4 e _o _.9 _ .8 _ou
! __72 L - 1 _i i 1 _ax _el
_LoR L i L _- —-L 4 0L ez
: JL_.2 i3 - 1 — —L -1 2L _2s
: 222 1 _t il _-e L 1 _o2 _oo
_24.6 L e I Z._ L —-1 _el. _gs
_27.2 L e L -2 —L —-L _23 22
_2s.2 _t L 1 _L 1 __2 _¢é=
o A e i .l b L _o2 _An
Js.2 L _L L _o2 Al
vz L I IS . 1 __©o _2-
_s9.3 L ) - _L _l _el _o:
6o 1T | i N _l ¢ _
€72 L i Il I _l __.e __©
{77 i e 1 e L — 4 __.© _21
732 i L 2 -l o2 _ol
P NI _ "o L I
A1 A S| S A R - s
_&.7 L i I _-@ _-b L o2 __°®
_Z22 L _|_ 1 L e _-L _sy _of
7€ 1 i i o . _l _er __o
foZ L 1 - - -1 .9 __¢
les.7 _l- I _} _ —L __8 _o1
(rp.x 1 b ! & L _-L _etr _0s8
1474 1 _i i _d _ 1 __2 __2
L2/ .) 1 e ¥ _-0 — —-L ~._0 __ 0
/294 3 3z A _e e _a __9 _2l
Note 1. Point Distance is from the start of the test section to the

measurement location.

Note 2. If the "approach" slab is higher than the "departure" slab, faulting

is recorded as positive (+ or 0); if the "approach" slab is lower,
record faulting as negative (-) and the minus sign must be used.
A-11
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Revised April 23, 1993

STATE ASSIGNED ID _

SHEET 6
DISTRESS SURVEY STATE CODE < <
LTPP PROGRAM . SHRP SECTION I S O % 2
DATE OF DISTRESS SURVEY (MONTH/DAY/YEAR) © 3 /2 s /Z2 T
SURVEYORS: 224
DISTRESS SURVEY FOR PAVEMENTS WITH JOINTED
PORTLAND CEMENT CONCRETE SURFACES
CONTINUED
12. FAULTING OF TRANSVERSE JOINTS AND CRACKS Page :8 of é%
Joint

Point! or Crack Well Length of Joint
Distance Crack Length Sealed Spalling, m Faulting?, mm
(Meters) (J/C) (Meters) (Y/N) ... L M H 0.3m 0.75m
f3s2 3 3.7 2 e e ~i0 -2z _en
1360 i 1 I —i- __2 _&
RZNE - 1 B i _otL _gs
193¢ iz 1 R 1D 2l et
/Y22 3 32 N o -2 _e __e __a
Note 1. Point Distance is from the start of the test section to the

measurement location.

Note 2. If the "approach" slab is higher than the "departure" slab, faulting

is recorded as positive (+ or 0); if the "approach" slab is lower,
record faulting as negative (-) and the minus sign must be used.

A-12



Revised May 29, 1992

STATE ASSIGNED ID

SHEET 7
DISTRESS SURVEY STATE CODE S &£
LTPP PROGRAM - SHRP SECTION ID 3 & & 2
DATE OF DISTRESS SURVEY (MONTH/DAY/YEAR) © J/J5 © /5 s
=y o= SURVEYORS: Z277&° |
[ o D - - ' =
{gBASTRESS SURVEY FOR PAVEMENTS WITH JOINTED
PORTLAND CEMENT CONCRETE SURFACES
CONTINUED
13. LANE-TO-SHOULDER DROPOFF
14. LANE-TO-SHOULDER SEPARATION
Point! : S l Well
Distance Lane-to-shoulder? Lane-to-shoulder Sealed
Point No, (meters) Dropoff (mm) Separation (mm) (Y/N)
1. 0. ' _olL. ¢ot. //
2. 15.25 & . g3, hov. 1
3. 30.5 o0 . g & ceol i
4, 45:75 /50— _a3. gel_ 1
5 61. 260 - _r? 1
6 76.25 260 e Go 1. 1
7 91.5 Jeo —~ /& _2L L
!
8 106.75 35° - o4/, Slo. 1
9 122. 7°° —~ oa&. _ /& i
10. 137.25 7% — o4, 001. i
11. 152.5 <°° _ 00, oo, /i/
Note 1. Point Distance is from the start of the test section to the

measurement location. The values shown are SI equivalents of the
50 ft spacing used in previous surveys.

Note 2. If heave of the shoulder occurs (upward movement), record as a
negative (-) value. Do not record (+) signs, positive values are
assumed.



APPENDIX B

Installed Instrument Information



Appendix B Includes the following supporting information:

Figure Bl.  TDR traces obtained during calibration for sensor 06A01.
Figure B2.  TDR traces obtained during calibration for sensor 06A02.
Figure B3.  TDR traces obtained during calibration for sensor 06A03.
Figure B4.  TDR traces obtained during calibration for sensor 06A04.
Figure BS.  TDR traces obtained during calibration for sensor 06A05.
Figure B6.  TDR traces obtained during calibration for sensor 06A06.
Figure B7.  TDR traces obtained during calibration for sensor 06A07.
Figure B8.  TDR traces obtained during calibration for sensor 06A03.
Figure B9. TDR traces obtained during calibration for sensor 06A09.
Figure B10. TDR traces obtained during calibration for sensor 06A010.



Cursor veceeceses 16,399 m
Distance/Diveec.ee .23 m/div
Vertical Scale.... 177 me/div
VP evescesaaseens 0.99

Noise Filter.
POWer svesocesens 3C

CUPSOP vvseencees 16,360 m
Distance/Div.ee.s .25 midiv
Vertical Scale.... 74.3 me/div
VP civasensreesss 0.99

Noise Filter...... 1 ava

Cursor covveveess 16.399 m
Distance /Divee... .25 m/div
Vertical Scale.... 177 mp/div

¥P ..., vesesees . 0.99
Noise Filter...... 1 avs
POWEr cuvecasnnea 3C

Tektronix 15023’TQR
Date =14 =95

Cable 26 !
Notes = Bic

Input Trace
Stored Trace wvmameee
Difference Trate ..ccee

Tektronix 15028 TOR
Date d -9

Cable _QG_AL’T_
Motes __Ln_,i&L
(zo.1°C

= >

Input Trace
Stored Trace me e
Difference Trace ...........

Tektronix 15028 TDR

Date L= 1J-3L

Cable OGO/

Hotes _Shorde f,+
Tl - +

Input Trace
Stored Trace oo
Difference Trace

Figure B1. TDR traces obtained during calibration for sensor 06A01.



CUrsor veeeesnese 16.389 m
Distance/Div...s. .25 m/div
Vertical Scale.... 177 mp/div
VP ceseseccsnness 0.99

Noise Filter...... 1 avs
POWercesseceeass 3C

CUrsor cecesseses 16.359 m
Distance/Div..... .25 m/div
Vertical Scale.... 74.3 mp/div
VP eeeeaenen eenea 0,99

Noise Filter...... 1 avs
Power.ccisseeess AC

Cursor coeeerares 16..,89 m
Distance/Div..... .25 m/div
Vertical Scale.... 177 mp/div
VP eseenrassnonee 0,99

Noise Filter...... 1 avs
Power..c.ceenesees 3C

Tektronix 15028 TDR
Date / ‘7

Cable _2__'2___.A (=23
Hotes I~ A/

Input Trace
Stored Trace mmcome
Differerce Trace ...eceee

Tektronix 15028 TDR

Date Li=16-4%

Cable _ﬂ%‘_e’__

Notes ier_.é____
w e

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

Tekbronix 15028 TOR _
F-5s

Date ~=!
Cable _BGAIL

NO{Q# _17___b_:

Input Trace
Stored Trace ceeee .
Difference Trace

Figure B2. TDR traces obtained during calibration for sensor 06A02.



CUrsor seeeceasee 16,349 m
Distance /Div....s .25 m/div
Vertical Scale.... 177 me/div
YP rencanseeneess 0.99

Noise Filter...... | avs
Power.eeeees

Cursor eeveevenes 16.359 m
Cistance/Div.e.... .25 m/divy
Vertical Scale.... 74.8 me/div

VP cevecencenneas 0.99
Noise Filter...... | avs
Power....... cese GC

CUrsor soveeeene. 16.349 m
Distance /Div..... .25 m/div
Vertical Scale.... 177 mp/div
WP eientencnrsnas 8.99

Noise Filter...... 1 avs
Powerceeieenan.s ac

Tektronix 15028 TOR_,
Date 2= I - M5 |
Cable _N~A L2

Motes It A eC

Input Trace
Stored Trace e eeee..
Difference Trace .moe—

Tektronix, 15028 TDR
Date o= !+ -G5
Cable e Da
Notes 29

lAa L/adte

Input Trace
Stored Trace —_._.. S
Difference Trace ...

Tektronix 15028 TDR
Date o=l *=4Y

Cable QG A O
Motes SNorTed st

(e d

Input Trace
Stored Trace ae—ee—

Difference Trace ...e......

Figure B3. TDR traces obtained during calibration for sensor 06A03.
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Cursor veceses eee 16,339 m
Distance/Div.scee <25 m/div
Vertical Scale.... 177 mp/div
VP vareesnccssess 0.99

Moise Filter...... 1 avs
POWerecceecsscee 3C

CUPS0F cuvseanees 16.349 m
Distarce /Dive..es .25 m/div
Verticsl Scale.... 74.8 mp/div

¥P eererensones .. 0.99
Moise Filter...... 1 svs
Powereeeaeeeaass ac

Cursor covevennes 16.339 m

Distance/Divecees <25 m/div
Vertical Scale.... 177 me/div
¥P tinassenesasss 0.99

Noice Filler.eoe.. 1 avs
Power..csceseces ac

Tektronix 15028 TDR
Date _L=1n—6%
Cable 060 A
Hotes 1n A:r

Input Trace
Stored Trace —eciomen
Difference Trace ........ —

Tektronix 15028 TDR_
Date _____72_-’»— - 15-4
Cible 2409
Notes 2. 4°€

s "=

Input Trace
Stored Trace vimme- —
Differznce Trace ..o

Tektronix 15028 TOR
Date G —15 -5
Cable _ O~ A 6
Motes <l e 2

Y (o,

Input Trace
Stored Trace ...
Difference Trace

Figure B4. TDR traces obtained during calibration for sensor 06A04.



CUrSOr ceceonsens 16.439 m
Distance/Div.e.e.. .25 m/div
Vertical Scale.... 177 me/div
VP tasecessseanss 0.99

POWer ceeesescnse AC

Cursor ..... veers 16,410 m
Distance /Div..... .25 m/div
Yertical Scale.... 74.8 mp/div
YP crcenrenanssas 0.99

Noise Filter...... 1 avs
Power.ceeavseass aC

Cursor coevveve.. 16,439 m
Distance /Div..... .25 m/div
Yertical Scale.... 177 m#/div
VP eeerssneenesss 0.99

Noise Filter...... 1 avs

16.439 n

Tektronix 15028 TOR
Date 61495

Cable Op A
Notes . In 4:r

. 16.410

Input Trace e
Stored Trace meicceee—r
Difference Trace ........ -

Tektronix 15028 TD
Date _Q_—’%qi_
Cable _OQ_A}Q____

Notes 3
In Watec

Input Trace
Stored Trace e
Difference Trace .coceme.—

Tektronix 15028 TDR
Date _L—14-4

Cable _OLAO%T
Hotes Shaorteda=™ |
¢dat

Input Trace
Stored Trace .oeeume—ee
Difference Trace ....... —

“Figure B5. TDR traces obtained during calibration for sensor 06A05.
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CUP30F veasaseees 16,449 m
Distance/Div..... .25 m/div
Yertical Scale.... 177 mp/div
VP ciesctsasreces 0.99

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

Cursor c.ceevee.e 16.380 m
Distance/Div.e.e. .25 m/div
Vertical Scale.... 74.8 mp/div
VP srressensocess 0.9

Noise Filter...... 1 avs
Power..oveee vess aC

Cursor «.eue. eess 16,449 m
Distarce/Div,..... .25 m/div
Vertical Scale.... 177 me/div
¥P teveeonncsssss 0.99

Noise Filter...... 1 avs

Tektronix 15028 TOR__
Date & —14-845

Cable OCALH

Notes _tw s\im

Input Trace
Stored Trace emmeeam

Difference Trace? ... -

Tektronix 15028 TDR(
Date had -9

Cable OCADL
Notes 20-0°C

” V/a""ct‘

Input Trace
Stored Trace .mmcemee
Difference Trace ..o

Tektronix 15028 TOR

Date . fa=t14-65

Catle . CEA -’f 2N
Hotes Sharted v
(-,E,., -t

Input Trace
Stored Trace omieeee—... —
Difference Trace ........ —

Figure B6. TDR traces obtained during calibration for sensor 06A06.
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CUrSOr vocssssees 16.549 m
Distance /Div.au.. .25 m/div
Vertical Scale.... 177 mp/div
VP creencaccsnsns 0.99

Noice Filter...... 1 avs
POWer caceveseaes 3C

CUrsor ciseseeeee 16,420 m
Distance/Div..... .25 m/div
Vertical Scale.... 74.8 m»/div
VP terssnocvasass 0.939

Noise Filter...... 1 avs
Power..cveees

. Cursor vievenene. 16,549 m
Distance /Dive.... .25 m/div
Vertical Scale.... 177 m»/div
VP eieroasnnensss 0.99

Noise Filter..... .1 avs
Power..cue.. vese 3C

Tektronix 15028 TDR
Date . B-1d~a8
Cable _2C 4167

Hotes _Inm Air

Input Trace
Stored Trace ... ——
Difference Trace ..ceeco—m

Tektronix, 15028 TD
Date G 14-47%
Cable . 0612/

Motes . 22.0°C
w _Ylate ~

input Trace e——n—
Stored Trace —ccecooume—
Difference Trace ..eeeee

Pooaicitis

Cable M_glr__
Hotes Shoced ot
S=a

Input Trace
Stored Trace ..... O
Difference Trace .ceeeeeem

Figure B7. TDR traces obtained during calibration for sensor 06A07.
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CUrsor seseeceeses 16,469 m
Dirtance/Div..c.e 25 m/div
Vertical Scale.... 177 me/div
YP suceensssseesea 0.99

Noice Filter...... 1 avs
POWEF ceccecsseas 3C

CuUrsor secveseese 16.380 m
Distance/Div..... .25 m/div
Vertical Scale.... 74.3 mp/div

VP seeeennvonaee .0.99
Noise Filter...... 1 avs
Pover.cenass. ves aC

Cursor ceueseeess 16.469 m
Distance/Div..... .25 m/divy
Vertical Scale.... 177 me/div
WP eivecncenennae 0.99

Noise Filter...... 1 avs
POWer.ecieeseees aC

Tektronix 15028 TOR
Date _G=1+=27

Cable 2 £40N
tiotes _{n A1

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

Tektronix 15028 TDR
Date ._©&-(9 ~ 5
Cable 26408
Notes 22.0 "C

1n Water

Input Trace
Stored Trac® mceimeeme —_—
Difference Trace ......... -

Tektronix 15028 TOR

A LY

Cable 6N 0%

Motes _Sheedel ad
foet

Input Trace
Stored Trace cemceee
Difference Trace ..o

Figure B8. TDR traces obtained during calibration for sensor 06A08.
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Cursor vevvienee. 16,430 m
Distance/Div..ov. .25 m/div
Vertical Scale.... 177 mp/div
VP teisenncecesss 8.99

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

Cursor eiveveens. 16.350 m
Distance /Div..... .25 m/div
Yertical Scile.... 74.8 m»/div
VP eeiienienann ..0.99

Noise Filter...... 1 avs
POWer.cesseraae. aC

Cursor v.veviee.. 16,419 m
Distance/Div..... .25 m/div
Vertical Scale.... 177 ne/div
YP cericnnronnann 0.99

Moise Filter...... 1 avs
Power.i.vseeenas aC

Tektronix 15028 TDR.
Cate _..______-'?._"" d 14—
Cable ._20 409

Hotes _In B30

Irput Trace —
Stored Trace e
Ditference Trace ...........

Tekbronix 15928 TOR

Date Lo =! s

cable OGAOCQ

Notes 10.0'¢C
Vn YWSrede e

Input Trace
Stored Trace cvceceeeen
Difference Trace ...

Tektronix 15028 TO
oiir-Yoss Yiie T4

Cable QEMT_
MHotes “7h-r-l T

fdard

Input Trace
Stored Trace ...
Difference Trace

Figure B9. TDR traces obtained during calibration for sensor 06A09.
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Carsor eeeee. cees 16.3T0m
Castarce/Diveeee. 29 m/div
Yertical &c oo 1TT maidiv

K < I 4
Foise Filter...... 1 ava
Fomer ciiieecnens sz
Cursor wovveneaas

Cigtare /Div.....
Yertual Saalel. ..

Cursor weeeeseess 16.370 0

Distance /Div..... <23 m/div
Vertical Scale.... 177 me/div
WP sererennensns . 0.99

Noise Filter..... .1 avs
Pover........ eee BC

! Tektronix 1_? 12 T ;

i pate b

i Tek tn)rux 15028 T[ R
Date J =
li Cable _Q:-A_D
des O 3¢
e 1 20t

et Trace
: wd Trgre |

Terere Trace ...

: } Tertronix 15G2B TOR_
D.ie =

: « Input Trace

P Stored Trace ...
P Bifference Trace

Figure B10. TDR traces obtained during calibration for sensor 06A010.
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APPENDIX C

Installed Instrument Information



Appendix C includes the following supporting information:

Figure C1.
Figure C2.
Figure C3.
Figure C4.
Figure C5.
Figure C6.
Figure C7.
Figure C8.

Table C1.

Location of SMP instrumentation on the site.

TDR traces obtained during installation for sensors 06A01 through 06A05.
TDR traces obtained during installation for sensors 06A06 through 06A010.
Moisture contents measured during installation.

Installation of TDR and thermistor sensors in progress.

Cable trench and the climatic equipment pole.

Instrumentation hole with the TDR and temperature sensors.

Equipment cabinet and climatic sensors.

Field measured moisture contents at different depths.
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Figure C1. Location of SMP instrumentation on the site.
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iy fem——————

Cursor ,uueni. ... . S L
Distance /Div.....

2L e,

Vertical Scale.... 72.9 mo/n

YP oeiiiieie... 0.99
Hoise Filter....., 1 avs

Power........... bat/low

{ Tatronix 15078 08

i Date Rl rd [2es”

i Ceble _of2p) 00

P Hoteg

3 obgast Trace —_—

e Troen .

; Input Trace

Falitronix 1?023 Tt-;_
L 1D 105

" Date LI

Cable _oAAny

Hotes

Stored Trace

——

i Difference Trace

Cursor eeeeeneens 12,320 m
Distance Miv..... .25 m/div
Yertical Scale.... 94.1 np/div
WP eereiecacenees 0.99

loise Filler...... 1 avs
Power...cccvvuas batflow

Cursor eeveveenes 18,350 m
Distance /Div..... .25 m/div
Yertical Scale.... £3.9 mo/div
¥P treerresnnnees 0.9

Hoise Filter...,.. 1 avs
Pover..........._ba!l‘\ow

Cursor seeeeeense 18.450 n
Distance /Div.saee 25 m/div
Vertical Scale.... 88.9 mp/div
VP eetreecreneses 0.99

Neise Filter...... 1 avs
Powersiceeseesss bat/low

Tekbonix 15028 TOR
Date 2k D se0s"
Cadble _24A03

Hotes

Input Trace
Stored Trace
Difference Trace o

Tekbronix_ 15028 TOR
Date _July 1D 199
Cable _04AQ¥

Hotes

input Trace
Stored Trace
Difference Trace

Textronix ]35028 TDR
Date uly ;A 1995
Cable _cdAQS

Notes

C-2

Input Trace
Stored Trace
Difference Trace e

Figure C2. TDR traces obtained during installation for sensors 06A01 through 06A05.



CUPSOF seesenesas 18.400 m
ztance /Div.eeese 2S5 m/div
Yertical Scale.... 81.8 mp/div
VP ersevcencsaces 099

Noice Filler...... 1 avs
Power..cceeeeess batllow

Cursor ..vcvvneee 18,470 m
Distance/Div..... .25 m/div
Yertical Scale.... £€8.6 mp/div
¥P covesncannseee 0.99

Noice Filter..ueus 1 avs
Fower..ceeeessee bat

Cursor cevevnaess 18,400
Distance Dive..ca .25 m/div
Yertical Scale.... 77.0 mo/div
¥? cevreenceeessa 0.99

Noise Filler...... 1 avs
Power..oeevoees. bat

Cursor veveeneees 13,360 m
Distance /Div...es .25 m/div
Vertical Scale.... £3.9 me/div
¥P ciietinceeess. 0.99

Noige Filter...... 1 avs
Power.iceveessss bat

CUPEOr wececeeees 12,330 m
DistanceDiv..... .25 midiv
Vertical Scale.... 4.1 mp/div
¥P eieen eens 0,29

Noice Filter...... 1 avs
Power.cocaneaes bat

Figure C3. TDR traces obtained during installation for sensors 06A06 through 06A10.
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Figure C5, Installation of TDR and thermistor sensors in progress,

Figure C6. Cable trench and the climatic equipment pole.

C-5



Figure C8. Equipment cabinet and climatic sensors,
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Table C1. Field measured moisture contents at different depths.

LTPP Seasonal Monitoring Study * State Code [Q6]
Field Measured Moisture Contents * Test Section Number [3042]
Personnel : Michael Esposito
Date : 7/12/95
Start Time : NA
Finish Time : NA
Surface Type : Portland Cement Concrete
Weather Conditions : Clear,
Unusual Conditions None
TDR Sensor Number Field Measured Moisture Content %
10 104.1
9 21.2
8 17.9
7 17.5
6 24.6
5 21.2
4 17.2
3 24.0
2 30.7
1 14.7

* The moisture content calculated at this depth was quite unrealistic, therefore, not reported.
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APPENDIX D

Initial Data Collection



Appendix D includes the following supporting information:

Figure D1.  TDR trace for sensor 06A01 obtained during initial data collection.
Figure D2. TDR trace for sensor 06A02 obtained during initial data collection.
Figure D3. TDR trace for sensor 06A03 obtained during initial data collection.
Figure D4. TDR trace for sensor 06A04 obtained during initial data collection.
Figure D5. TDR trace for sensor 06A05 obtained during initial data collection.
Figure D6. TDR trace for sensor 06A06 obtained during initial data collection.
Figure D7. TDR trace for sensor 06A07 obtained during initial data collection.
Figure D8. TDR trace for sensor 06A08 obtained during initial data collection.
Figure D9. TDR trace for sensor 06A09 obtained during initial data collection.
Figure D10. TDR trace for sensor 06A010 obtained during initial data collection.
Figure D11. Hourly average air temperature and subsurface temperature at the top five
sensors during initial data collection.
Table D1. Onsite raw data collected by the CR10 datalogger during initial data collection.



TDR RESULTS : : : : : : : : :
TDR Data Set: 1 i ° |  Sensor Number: 1

File: B63SA95AG . MOB

Date: Jul 13, 1995
Tine of Day
Dist » Cux's (m): 13.8

Dist Bin WuFm (m):.01
Gain: es
Offset: S4256 | e D B,
Sample No: 1
A () = 8.59 : h :
B (m) = 2.24 H 7 H 7 H H H N
Irace Length (m)=1.65 : : : : \
Diele. Const.= 67.3 Breenneend e o N
Volumetr MC ()= 73.1 : o
3T N
Total 1 Set Data : : : : ; i :
0.6m 8.5« 1. Bn 1. Sll 2. &l 2.5a

Esc=Menu: 1t $: Ctr*PgU/Ctr’PgD"Prlor/Hext Set: FS=Res Data: F2=PrnScw:. F8=A,F9=B

v
.

Figure D1. TDR trace for sensor 06A01 obtained during initial data collection.

IDR RESULTS : : : :
TDR Data Set 1 Sensor Number: 2
File:  B86SA95AG.MOB [ i ="y T : ; : : : 7
Bate:  Jul 13, 1995 / \
Time of Day: 7:33 T T NG
Dist » Curs (m): 18.8 : ——\j \ H
Dizt btn UvFm (m):.B1 H i h
Cain: 81 : ‘\
Offset: 54272 : : :
Sample No: 1 ; \\
A = 0.42 ‘ H : \\
B (m = 2.26 \
Trace Length (n)=1.84 \
Diele. Const.z 83.7
Volumetr MC (x)=185.8 ~
a : B
Total 1 Set Data : :

8.8n 8.5m 1.8m 1.5n 2.8m 2.5a
EscMenu: T }: Ctr+Pgll/Ctr+PgD=Prior/Next Set: FS5=Res Data: F2=PrnScn. F8=A,F9=B

Figure D2. TDR trace for sensor 06A02 obtained during initial data collection.
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TDR RESULTS
File: B63A95AG . MOB

TDR Data Set: 1: Sensor Mumber: 3’

Date: Jul 13, 1995
Time of Day: ?:33

Dist + Curs (m): 18.8
Dist btn UuFm (m):.B1
Gain: 81
Offset: 54277
Sample No: 1
A (w) = 8.43
B (n} = 2.24
Trace Length (m)=1.81
Diele. Const.= 81.8
Yolumetr MC (2)= 98.8
A B
roul 1 set Data . H H B K H i i H
8.8m 8.5n 1.8m 1.5n 2.8m 2.5a

Esc=Menu: T &: Ctr*}’gU/Cté-'PgD:Prlar/Next Set: FS=Res Data: F2=PrnScn: F8=A,F9=B

¥

Figure D3. TDR trace for sensor 06A03 obtained during initial data collection.

TDR RESULTS

File: B6SASSAG . HOB
Date: Jul 13, 1995
Time of Day: 7:34 H 'l R
Dist + Curs (m}: 18.8 \
Dist btn WuFm (n):.81 i > 2
Gain: 1 \
Offset: 54288 : :
Sample No: 1 \
AN
A (m) = 8.61 : i AU I
B (m) = 2.26 : : : :
Trace Length (m)=1.65 \\
Diele. Const.= 67.3 H : <
Valumetr MC (2)= 73.1
HPO B
Total 1 Set Data : z d
8.5» 1.5a 2.8n 2.5a

8.6m 1.6m . . ) .
Esc=Menu: 1 §; Ctr+Pgl/Ctr+PgD=Prior/Next Set: F5=Res Data: FZ=PrnScn: F8=A,F93]

Figure D4. TDR trace for sensor 06A04 obtained during initial data collection.
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TDR RESULTS

TDR Data Set: 1| ! Sensor Mumber: 5
File:  B&SASSAG.MOB : : : : : : : :

Date: Jul 13, 1995
Tine of Day: ?:35
Dist » Curs (wn): 18.8
Dist btn WuFm (m):.B1

Gain: 3

Offset: £4899

Sample No: 1

A (m) = 8.34

B (m) = 1.42

Trace Length (m)=1.88

Diele, Const.= 28.8

Uolumetr MC (x2)= 43.5

A B:
Total 1 Set Data : : : : : : : : :
0.5n 1.6m 1.5a 2.8 2.5n

R 8.8n
Esc=Menu: t i: Ctr+Pgl/Ctr+PgD=Prior/Next Set: FS=Res Data: F2=PruScn: F8=A,F9=B

©

Figure D5. TDR trace for sensor 06A05 obtained during initial data collection.

b

TDR RESULTS

IDR Data Set: 1. i  Sensor Number: 6
File: B6SA95AG . MOB H : : FRR H : H

Date: Jul 13, 1995
Time of Day: 7:38
Dist + Curs (m): 18.8
Dist btn WuFm (m):.B1

Gain: 72
Offset: 53969 :
Sample Mo: 1 H : :
A= 8.31 [
B (m) = 1.35 :
Trace Length (m)=1.84
Diele. Const.= 26.7
Volumetr MC (2)= 41.7 L~

A P B

Total 1 Set Data . :
8.6m = B.Sm 1.8m 1.5 2.8n 2.5«
Esc=Menu: 1 4; Ctr+Pgll/Ctr+PgD=Prior/Next Set; FS=Res Data: F2=PrnScn: F8=A,F9=B

Figure D6. TDR trace for sensor 06A06 obtained during initial data collection.
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TDR RESULTS
File: B6SA95AG . MOB

TDR Pata Set: 1 Sensor Number: 7

Date: Jul 13, 1995
Tine of Day: 7:36
Dist » Curs (m): 18.8
Dist btn WuFm (m):.B1

Gain: 76
Offset: 54187
Sample Mo: 1
A (m) = 8.43
B (m) = 1.41
Trace Length (m)=8.98
Diele. Const.= 23.7

Volumetr MC ()= 38.8

Total 1 Set Data : : : : : :
B8.8m a. 5n 1. Bn 1. 5n 2. Bn 2.5m
Esc=Menu: T 3. Ctr+Pgll/Ctr+PgD=Prior/Next Set FS=Rex Data: F2=PrnScn: F8=A,F9=B

.

Figure D7. TDR trace for sensor 06A07 obtained during initial data collection.

TDR RESULTS
File: B6SAISAG . MOB

TDR Data Set 1 Sensor Hunber 8

Date: Jul 13, 1995
Time of Day: ?:36
Dist + Curs (m): 19.6
Dist btn WuFm (m):.B81
Gain: 74
Offset: 54854
Sample No: 1

A (m) = 8.37 : : : :

B (m) = 1.39 : 3 NG H H A
Trace Length (m)=1,82 \ J—f”'M
Diele. Const.= 25.7 : f

Volumetr NC (x)= 48.7 H

N

=

Total 1 Set Data : : : : :
8.8m 8.5m 1. Bn 1. Sn 2.8m 2.5m
EscMenu: T 4: Ctx-‘PglVCtr*PgD-Prlor/Hext Set! FS5=Res Data: F2=PrnScn: F8=A,F9=B

Figure D8. TDR trace for sensor 06A08 obtained during initial data collection.
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IDR RESULTS

:TDR Data Se:t: 1 H Sensor Mumber: 18

File: B86SAISAC . HOB

Date: Jul 13, 1995
Time of Day: 7:39
Dist + Curs (m): 1S.6
Dist btn WuFm (m):.01

Gain: 81
Offset: 54273
Sanmple No: 1
A (m) = B8.41
B (n) = 1.45

Trace Length (n)=1.
Diele. Const.= 26.
Volumetr MC ()= 41.

'\l\lg

1 1 Set Data : : : : : : :
Tota B8.6m 8. 5- 1. Bn 1. Su 2. Bn 2.5m
Esc=Nenu: 1 4: Ctr+Pgll/Ctr+PgD=Prior/Next Set: FS=Res Data: F2=PrnScn: F8=zA,F9=B

Figure D9. TDR trace for sensor 06A09 obtained during initial data collection.

a

TDR RESULTS : B . : :
TDR Data Set 1 Sensor Number: 9

File: B6SAISAC . MOB e : : : : : T

Bate:  Jul 13, 1995

Time of Day: 7:38 H

Dist + Curs (n): 19.6 H H

Dist btn WuFm (m):.01% X e OO i

ain: 98 /N P

Offset: 52815 : : :

Sample Na: 1 |/ \

Atm) = 8.33 \

B (m) = 1.69 H H H H

Trace Length (n)=1.36 : 5\ H :

Diele. Coust.= 45.7 :

Volumetr BC (x3= 54.3 \ H
A B:

Total 1 Set Data :

'9.6m B.5n 1.8a 1.5a 2. Bu 2.5n
EsczMenu: Tt 1: Ctr+Pgll/Ctr+PgD=Prior/Next Set: FS5=Rex Data: F2=PrnScn: F8~A,F9=B

Figure D10. TDR trace for sensor 06A010 obtained during initial data collection.
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