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Mov 2009

Page 4

Problem:

Weak link cable
connections

The maximum allowed tension should be a
function of the weak link cable diameter,
THIS IS NOT THE CASE. The two small
screws that secure the weak link cable
secure it by using compression, they are
pinching the cable and this is making a thin
and VERY weak joint, it is almost cutting the
l-cable where it should be securing it. This
failed on me twice, this last time and once
a month earlier on the other side of the
cable.

| have included pictures of my solution, |
removed those compression screws that hold
the weak link in place and installed a wire “D
Ring”. Then my weak link was bent around
the "D Ring®, the short end of the weak link
was used to secure the fable in place so as

not to stress the weak|link where it is in

tension. (See Picture)

Problem:

The drum to hold
the cable

It was commented that this drum and
spring has been a challenge in the design, |
think it could be eliminated and a simpler
one installed. The current design allows
the binding potential and difficulty
SErvice.

For a better understandipg’ compare this

drawing to the figupe”1 in the owner's

manual.

Build a drum out of a pipe with a known
outside diameter, the rod that this drum
rotates about would extend further and a

L. spring would be mounted externally of this

drum, a good example of this is a garage door
spring, that could even be a source of the
spring if you cut the size that you wanted, this
might need a box that would be a few inches
longer, or slide the current setup to the right.

=]
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Appendix F. Survey Profiles
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Appendix G. CR1000 Program Code
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‘Skunk Hollow Landslide Observation
'Program Created by: Brent Randall and CSI Shortcut Software

'Instrumentation includes:

' CR1000 datalogger

' AVW200 - AM16/32 Multiplexer - 4- VW Piezometers. and 1- VW
Displacement Meter

' 8- CS616 (Volumetric Water Content Sensors)

' 2- 107-L Temp. Sensors

1- Full Bridge load cell for precipitation measurements

! 1- Barometer, CS100

' 1- RavenXTV Cell Phone Modem

' 1- SP10R Solar Panel

'Declare Variables
Dim Count,i,PA_uS(8)

Public BattV

Public PTemp_C
Public VW_Pit_1_(4)
Public VW_PIT 2_(4)
Public T107_Cair,T107_Cgrd
Public Rain

Public AVWRC

Public VW (5,6)

Public Freq(5)

Public Amp(5)

Public SNRat(5)
Public NFreq(5)

Public DRat(5)

Public TR(5)

Public TT(5)

Public FBr6Wrain
Public Digit(5)

Public Head(4)

Public Displacement
Public A(5), B(5), C(5), K(4), TO(5), SO(4), G(5), Ro(5)
Public BP_mbar
Public BP_mbarCfElev

'Declare Units

Units BattV=Volts

Units PA_uS(8)=uSec
Units T107_Cair=Deg C
Units T107_Cgrd=Deg C



Units FBro6Wrain=mV/V
Units PTemp_C=Deg C
Units AVWRC=Code
Units Freq=Hz

Units Amp=mV RMS
Units SNRat=Ratio
Units NFreq=Hz

Units DRat=Ratio

Units TR=Ohms

Units TT=Deg C

Units BP_mbar=mbar
Units BP_mbarCfElev=mbar
Units TO=Deg C

Units SO=mbar

Units Head=psi

Units G=psi/digit

Units Ro=digits

'Define Data Tables
DataTable(Tablel,True,-1)
Datalnterval(0,30,min,10)
Sample(1,BattV,FP2)
Sample(1,PTemp_C,FP2)
Sample(4,Head(1),FP2)
Sample(1,Displacement,FP2)
Sample(5,TT(1),FP2)
Sample(4,VW_Pit_1_(1),FP2)
Sample(4,VW_PIT_2_(1),FP2)
Sample(1,T107_Cair,FP2)
Sample(1,T107_Cgrd,FP2)
Sample(1,BP_mbar,FP2)
Sample(1,BP_mbarCfElev,FP2)
Sample(1,Rain,IEEE4)
Sample(5,TR(1),FP2)
Sample(5,Freq(1),FP2)
EndTable

DataTable(Table2,True,-1)
Datalnterval(0,1440,Min,10)
Minimum(1,BattV,FP2,False,False)

EndTable

‘Main Program to Collect the Data

BeginProg

" SW12(1) "Turn cell phone on when program is first run.
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SerialOpen(Com3,38400,4,0,0)
Scan(30,min,1,0)

‘Standard Measurements to monitor the Datalogger supporting equipment
Battery(BattV)
PanelTemp(PTemp_C,_60Hz) "Wiring Panel Temperature measurement PTemp_C

‘Soil Moisture Content measurements using the CS-616
CS616(PA_uS(),1,1,1,4,1,0) 'CS616 Water Content Reflectometer measurements
VW_Pit_1_(1)=-0.0663+(-0.0063*PA_uS)+(0.0007*PA_uS"2) 'Convert Period

Average of sensors 1-4 in Pit 1 to VWC

CS616(PA_uS(),1,2,1,4,1,0) 'CS616 Water Content Reflectometer measurements
VW_Pit_1_(2)=-0.0663+(-0.0063*PA_uS)+(0.0007*PA_uS”2) 'Convert Period
Average of sensors 1-4 in Pit 1 to VWC

CS616(PA_uS(),1,3,1,4,1,0) 'CS616 Water Content Reflectometer measurements
VW_Pit_1_(3)=-0.0663+(-0.0063*PA_uS)+(0.0007*PA_uS”2) 'Convert Period
Average of sensors 1-4 in Pit 1 to VWC

CS616(PA_uS(),1,4,1,4,1,0) 'CS616 Water Content Reflectometer measurements
VW_Pit_1_(4)=-0.0663+(-0.0063*PA_uS)+(0.0007*PA_uS”2) 'Convert Period
Average of sensors 1-4 in Pit 1 to VWC

CS616(PA_uS(),1,5,2,4,1,0) 'CS616 Water Content Reflectometer measurements
VW_Pit_2_(1)=-0.0663+(-0.0063*PA_uS)+(0.0007*PA_uS”2) 'Convert Period
Average of sensors 1-4 in Pit 1 to VWC

CS616(PA_uS(),1,6,2,4,1,0) 'CS616 Water Content Reflectometer measurements
VW_Pit_2_(2)=-0.0663+(-0.0063*PA_uS)+(0.0007*PA_uS”2) 'Convert Period
Average of sensors 1-4 in Pit 1 to VWC

CS616(PA_uS(),1,7,2,4,1,0) 'CS616 Water Content Reflectometer measurements
VW_Pit_2_(3)=-0.0663+(-0.0063*PA_uS)+(0.0007*PA_uS”2) 'Convert Period
Average of sensors 1-4 in Pit 1 to VWC

CS616(PA_uS(),1,8,2,4,1,0) 'CS616 Water Content Reflectometer measurements
VW_Pit_2_(4)=-0.0663+(-0.0063*PA_uS)+(0.0007*PA_uS”2) 'Convert Period
Average of sensors 1-4 in Pit 1 to VWC

'Air and Ground Temperature near the Datalogger
Therm107(T107_Cair,1,9,1,0,_60Hz,1,0) '107 Temperature Probe measurement
T107_Cair



Therm107(T107_Cgrd,1,10,1,0,_60Hz,1,0)'107 Temperature Probe measurement
T107_Cgrd

'Barometer Pressure Measurment with the CS100
'Uncorrected Barometric Pressure, NO ELEVATION CORRECTION USED
PortSet (3,1)
VoltSe(BP_mbar,1,mV2500,15,1,0,_60Hz,0.2,600)
BP_mbar=BP_mbar*1

'Corrected Barometric Pressure for an elevation of 5440 feet
PortSet(3,1)
VoltSe(BP_mbarCfElev,1,mV2500,15,1,0,_60Hz,0.2,783.9735)
BP_mbarCfElev=BP_mbarCfElev*1

'Full Bridge Load Cell to measure Precipitation

BrFulloW (FBr6Wrain,1,mV2500,mV7_5,6,2,1,2500,True,True,0,_60Hz,1,0) 'Rain

gage measurement (Full Bridge strain gage)
Rain = FBr6Wrain '(insert conversion formula here)
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" BrFulloW(FBr6Wrain,1,mV2500,mV250,6,2,1,2500,True, True,0,_60Hz,1,0) Old

Code

'Gather the information from the Vibrating Wire Instruments

AVW200(AVWRC,Com3,0,200,VW(1,1),1,1,5,1400,3500,1,_60Hz,1,0) 'Vibrating

Wire measurement Freq()

For Count=1 To 5
Freq(Count)=VW(Count,1)
Amp(Count)=VW(Count,2)
SNRat(Count)=VW(Count,3)
NFreq(Count)=VW(Count,4)
DRat(Count)=VW(Count,5)
TR(Count)=VW(Count,6)

TT(Count)=1/(.0014051+.0002369*LN(TR(Count))+.0000001019*LN(TR(Count))"3)

TT(Count)=TT(Count)-273.15
Next

'Load Factory Calibration Variables or Variables gathered on site
'Calibration for Geokon VW Piezo, SN: 0915542, a.k.a. Piezo #1
A(1)=(-.0000000400642)

B(1)=(-0.01588)
C(1)=139.24
K(1)=(-0.00485)
TO(1)=7.79
S0(1)=833
G(1)=.01645
Ro(1)=8565
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'Calibration for Geokon VW Piezo, SN: 0915543, a.k.a. Piezo #2
A(2)=(-.0000000328679)

B(2)=(-0.01586)

C(2)=142.82

K(2)=(-0.01485)

T0(2)=8.01

S0(2)=833

G(2)=.01634

Ro(2)=8829

'Calibration for Geokon VW Piezo, SN: 0915544, a.k.a. Piezo #3
A(3)=(-.0000000326437)

B(3)=(-0.01681)

C(3)=148.75

K(3)=(-0.00678)

T0(3)=8.42

S0(3)=833

G(3)=.01728

Ro(3)=8684

'Calibration for Geokon VW Piezo, SN: 0915545, a.k.a. Piezo #4
A(4)=(-.0000000288658)

B(4)=(-0.01780)

C(4)=159.08

K(4)=(-0.00894)

T0(4)=8.41

S0(4)=833

G(4)=.01823

Ro(4)=8794

'Calibration for Geokon VW Displacement Meter, SN: 0910019
A(5)=.0000000354783

B(5)=.007882

C(5)=(-22.576)

TO(5)=10.79

G(5)=.008252

Ro(5)=2682

'Equations to convert Hz measured to Displacement or Pressure with a temperature and
barometric correction.

For Count=1 To 4

'Vibrating Wire Piezometers

Digit(Count)= ((Freq(Count)/1000)"2)*1000

Head(Count)=G(Count)*(Ro(Count)-Digit(Count))'+K(Count)*(TT(Count)-
TO(Count))-(BP_mbar-SO(Count))
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Next

'Vibrating Wire Displacement Meter with correction for the temperature elongation of
steel cable
Digit(5)= ((Freq(5)/1000)"2)*1000
Displacement=G(5)*(Ro(5)-Digit(5))'+K(Count)*(TT(Count)-TO(Count))

"Turn off the Cell Phone once per day to reset due to lightning or other electrical
interferance and to maintain battery
If TimeIntoInterval (1,1440,Min) Then SW12(0) "Turn phone off at 12:01 AM
If TimelntoInterval (360,1440,min) Then SW12(1) "Turn phone on at 6:00 AM
If TimeIntoInterval (960,1440,min) Then SW12(1) "Turn phone on at time after
uploading new program, 11:30am

'Call Data Tables and Store Data
CallTable(Tablel)
CallTable(Table2)
NextScan
EndProg
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Appendix H. Geologic Maps
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