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APPENDIX D 

INSTRUMENTATION

D.1. GENERAL  

Instrumentation, including inclinometer casing and vibrating wire piezometers (VWP), were 
installed based on the Task Order Solicitation, discussions with City representatives during 
exploration activities, and observations of B-12.  Details are presented in the following sections.  
The VWP locations and installation details are shown on the boring logs in Appendix B.   

D.2. VIBRATING WIRE PIEZOMETERS 

Three Geokon Model No. 4500 VWPs were placed in boring B-12 at depths of approximately 
76, 101, and 131 feet to measure the groundwater pore pressure.  Including the previous installed 
VWPs, a total of 16 water level or pore pressure monitoring points are present throughout the 
site.  VWP calibration logs are presented in Figure D-1, while the most recent data are illustrated 
in Figure D-2.  

VWPs are typically grouted in place with a lean bentonite cement grout.  The grout is permeable 
enough to transmit changes in the groundwater pressure through the grout to the instrument.  
Geokon recognizes grouting VWPs in-place as an acceptable form of installation. 

A VWP converts water pressure to a frequency signal via a diaphragm, a tensioned steel wire, 
and an electromagnetic coil.  The piezometer is designed so that a change in pressure on the 
diaphragm causes a change in tension of the wire.  When excited by the electromagnetic coil, the 
wire vibrates at its natural frequency.  The vibration of the wire near the coil generates a 
frequency signal that is transmitted to the readout device.  The readout device processes the 
signal, applies calibration factors, and displays a reading in the required engineering unit.  

D.3. DATALOGGERS 

A Geokon Four Channel Datalogger Model LC-2x4 was installed in B-12.  The datalogger 
calibration log is presented in Figure D-1.  For this project, the datalogger is programmed to take 
readings hourly; the readings are periodically, manually downloaded to a computer for 
processing. 

A datalogger is a measurement instrument designed to read and record VWP sensors.  
Dataloggers store arrays of information consisting of datalogger ID; timestamp of the year, date, 
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time, and seconds when the reading was taken; battery voltage; datalogger temperature; the VWP 
reading (transducer frequency and temperature); and the array number in memory.  

D.4. INCLINOMETERS 

Inclinometers are devices for monitoring deformation normal to the axis of a pipe by means of a 
portable probe passing through the pipe.  The inside of the pipe contains two sets of grooves at 
90 degrees to each other so that the probe can track up and down the casing without rotating.  
The casing is usually installed so that one set of grooves is aligned in the down-slope direction.  
The probe contains a gravity sensing transducer designed to measure inclination with respect to 
the vertical.  High-impact, 2.75-inch O.D. inclinometer pipes, or casings, manufactured by the 
Durham Geo Slope Indicator Company were installed in boring B-12.  

The purpose of the inclinometer casings is to permit periodic monitoring of the subsurface to 
detect horizontal or near horizontal differential movements.  The inclinometer measurements can 
define the location of deforming zone(s) and allow an evaluation of that zone as time progresses.  

subsequent readings are taken at intervals and compared to the initial readings.  Deviations from 
the initial readings may indicate subsurface movement.   

reading generally in the down-
deviation from the initial reading at 90 degrees to the down-

not plotted.  The 
subsequent data sets can be plotted as incremental or cumulative change.  The most recent 
inclinometer measurements are presented on Figure D-3.  
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FIG. D-2

B-12 GROUNDWATER FROM
VIBRATING WIRE PIEZOMETERS
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FIG. D-3

B-12 INCLINOMETER
CUMULATIVE DISPLACEMENT
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