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2.2 Dynamic Testing:

Equipment*
Table A 6 dynamitc Testing Equipment.
Item Quantity Cost Unit
Data[a&ger
Datalo gger 0 $ 9,000.00 Each $
Field Enclosure 0 $ 1,100.00 Each $
14/28 Input Module (Multiplexer) 0 8 1,000.00 Each $
Filtered Analog Input Module (Antialias) 0 $ 3,300.00 Each 3
Excitation Module 0 $ 1,100.00 Each $
2G Compact Memory Card 0 $ 200.00 Each $
Shaker
Long Stroke Shaker 0 h] 7,800.00 Each $
Power Amplifier 0 $ 5,800.00 Each 5
System Cable 0 $ 400.00 Each $
Reaction Mass Assembly 0 $ 4,000.00 Each $
Instrumentation
Velocity Transducer 0 $ 450.00 Each $
Cable 150' (2) 0 $ 2.00 Per Foot 3
Cable 300' (2) 0 $ 2.00 Per Foot b
Cable 450' (2) 0 $ 2.00 Per Foot $
Accelerometer 0 $ 950.00 Each 3
Cable 300' (2) 0 $ 2.00 Per Foot b
Mounting Base 0 $ 50.00 Each 5
Total= $

46

212



2.2.1 Cost Per Test (Utah)

Table A 7 Dynamic Testing: Cost Per Test (Utah).

Item Quantity Cost Unit Total
Traffic Control 0 $ 2,000.00 Per Day $ -
Equipment Rental 0 $ 450.00 Per Day $ -
Travel (per diem - 4 people) 0 $ 200.00 Per Day $ -
Travel (Arfare - 4 peoplk) 0 h) 500.00 PerPerson § -
Travel (Vehicle Rental) 0 $ 100.00 Each $ =
Material and Supplies 0 $ 4,000.00 Each $ -
Total= § 3
2.2.2 Cost Per Test (California)
Table A 8 Dynamic Testiing: cost Per Test (California).
Cost Per Test
Item Quantity Cost Unit Total
Traffic Control 3 $ 2,000.00 Per Day $ 6,000.00
Equipment Rental | $ 450.00 Per Day $ 1,350.00
Travel (per diem - 4 people) 3 $ 200.00 PerDay $ 2,400.00
Travel (Airfare - 4 people) 4 $ 500.00 PerPerson § 2,000.00
Travel (Vehicle Rental) 1 $ 100.00 Each b 100.00
Material and Supphes 1 $ 4,000.00 Bach $ 4,000.00

Total= $15,850.00

2.2.3 Cost Per Test (Assist with Virginia Pilot Bridge)

Table A 9 Dynamic Testing:Cost Per test (Assistet With Birginia Pilot Bridge).
Item Quantity Cost Unit Total

Traffic Control 0 b 2,000.00 Per Day $ -

Equipment Rental 1 b 300.00 Per Day $ 900.00

Travel (per diem - 3 people) 3 b 200.00 Per Day $ 1,800.00

Travel (Airfare - 3 people) 3 3 500.00 PerPerson § 1,500.00

Travel (Vehicle Rental) 1 3 200.00 Each $ 200.00

Material and Supplies 1 b 2,000.00 Each $ 2,000.00
$

Total = 6,400.00

47

213



2.3 Deck Testing:

214

Equipment*
Table A 10 Deck Testing: Equipment.
Item Quantity Cost Unit Total
Titrator 1 $ 7,300.00 Each $ 7.,300.00
Specific Jon Probe 2 by 700.00 Each A 1,400.00
Titrating Supplics 2 $ 300.00 Each b 600.00
Fabrication of Sample Collector 2 b 200.00 Each b 400.00
Resstivity Meter 2 b3 6,000.00 Each $ 12,000.00
Cover Meter 2 $ 3,000.00 Each $ 6,000.00
Gecor 6 1 $ 20,000.00 Each b 20,000.00
Potential Survey Kit 2 $ 6,600.00 Each $ 13,200.00
3LP Device 2 $ 3,500.00 Each $ 7,000.00
Grand Total= § 67,900.00
2.3.1 Cost Per Bridge (Utah)
Table A 11 Deck Testing: Cost Per Bridge (Utah).
Item Quantity Cost Unit Total
Traffic Control 3 $ 2.,000.00 Per Day $ 6,000.00
Travel (per diem - 7 people) 3 h 200.00 Per Dayerson” $ 4,200.00
Travel (Airfare - 7 people) 0 $ 500.00 PerPerson $ -
Travel (Vehicle Rental) 2 b 100.00 Each $ 200.00
Material and Supplies 1 $ 6,000.00 Each $ 6,000.00
Grand Total= $ 16,400.00
2.3.2 Cost Per Bridge (California)
Table A 12Deck Testing: Cost Per Bridge (California).
Item Quantity Cost Unit Total
Traffic Control 3 $ 2,000.00 PerDay $ 6,000.00
Travel (per diem - 7 people) 3 $ 200.00 Per Day/Pecson” $ 4.,200.00
Travel (Airfare - 7 people) 7 $ 500.00 PerPerson $ 3,500.00
Travel (Vehicle Rental) 1 b 100.00 Each $ 100.00
Material and Supplies 1 $ 6,000.00 Each $ 6,000.00
Grand Total= § 19,800.00
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2.4 Long-Term Monitoring:

2.4.1 Cost Per Bridge (Utah)

Equipment*

Table A 13 Long-Term Monitoring: Cost Per Bridge (Utah).

Item Quantity Cost Unit Total
Datalogger
Data]ogg: 1 $ 4,200.00 Each $ 4,200.00
1G Compact Flash Memory Card 1 s 140.00 Each g 140.00
Anti-Alias Module 3 $ 420.00 Each $ 1,260.00
Cablng/C onnectors AntiAlias 3 5 30.00 Each s 90.00
Multiplexer 2 $ 600.00 Each $ 1,200.00
Cabling/C onnectors for Multiplexer 2 $ 30.00 Each $ 60.00
4-Channel Module (communicate with chloride i $ EH0O0 e $ Eiit
sensors and WIM)
Weather Resistant Enclosure and Foundation 1 5 1,000.00 Each s 1,000.00
Traffic Camera
Streaming Video 1 $ 3,000.00 Each $ 3,000.00
Mounting/C onnector Equipment 1 $ 700.00 Each $ 700.00
Infrared Tlhuminator 1 $ 1,200.00 Each $ 1,200.00
Software Package 1 $ 600.00 Each $ 600.00
Power and Communication Cable/C onduit 750 $ 1.50 Per Foot $ 1,125.00
Tower/Mounting Pole 1 $ 4,500.00 Each $ 4,500.00
Weather Station
Wind Speed/Direction | $ 1,000.00 Each $ 1,000.00
Temperature/Relative Humidity 1 $ 400.00 Each $ 400.00
Shield for Temp/RH 1 $ 175.00 Each $ 175.00
Pyranometer (Radiation) 1 $ 360.00 Each $ 360.00
Pyanometer Install Equip. 1 $ 250.00 Each $ 250.00
Heated Precipitation Gage 1 $ 1,500.00 Each $ 1,500.00
Precipitation Leveling Base Mount 1 $ 250.00 Each $ 250.00
Use Mowmnting Pole for Traffic Camera | $ - Each $ -
Vibrating Wire
Sensor 4 $ 250.00 Each $ 1,000.00
Cable and Conduit 400 $ 1.50 Per Foot $ 600.00
Mounting Jig | s 110.00 Each $ 110.00
Gauge Cover Plate 4 $ 35.00 Each $ 140.00
Cover Plate Jig 1 5 30.00 Each g 30.00
Gauge Protection 1 $ 100.00 Each $ 100.00
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Foil Strain Gauges

Sensor 10 $ 100.00 Each $ 1,000.00
Cable and Conduit 2 5 500.00 Per 1000 fi $ 1,000.00
Mounting K it 1 $ 100.00 Each $ 100.00
Gauge Protection 10 $ 50.00 Each $ 500.00
Accelerom eter

Sensor 2 $ 1,200.00 Each Axis $ 2.,400.00
Cable and Conduit 300 $ 2.00 Per Foot $ 600.00
Mounting Base 3 $ 150.00 Each $ 450.00
Mownting Adaptor 1 $ 130.00 Each $ 130.00
Clloride Sensor (Hockey Puck)

Sensor $ 5,000.00 Each $ 10,000.00
Cable and Conduit 100 $ 2.00 PerFoot $ 200.00
IRS2 1 Interface 2 g 700.00 Each $ 1,400.00
IRS21 Module 2 $ 1,000.00 Each $ 2,000.00
Installation 1 $ 5,000.00 Each $ 5,000.00
Tilt Meter

Electromagnectic 2 $ 600.00 Each $ 1,200.00
Cable and Conduit 300 $ 1.00 Per Foot $ 300.00
Mounting 2, $ 100.00 Each $ 200.00
Thermocouple

Sensor l $ 650.00 Per 1000 § 650.00
C onduit 500 $ 0.75 Per Foot $ 375.00
Mounting 1 $ 200.00 Each $ 200.00

Equipment= $§ 53,295.00
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Installation
Table A 14 Long-Terming Monitoring: (Installation).
Item Quantity Cost Unit Total
Installation
Traffic Control 3 $ 2,000.00 Per Day $ 6,000.00
Equipment Rental (High Iift, Scaffolding, etc.) 1 $ 450.00 Per Day $ 1,350.00
Travel (per diem - 4 people) 3 5 200.00 Per Day % 2.,400.00
Travel (Arfare - 4 people) 0 $ 500.00 Per Person $ =
Travel (Vehicle Rental) | 4 100.00 Each $ 100.00
Permits and Connection Fee 1 $ 1,000.00 Each $ 1,000.00
Material and Supplies (Power Box, Condut, etc.) 1 $ 4,000.00 Each $ 4.,000.00
Installation Costs = $ 14,850.00
Total Cost of Monitoring Utah Pilot Bridge = $ 68,145.00
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Cost Per Bridge (California)
To Be Determined Upon Selection of California Pilot Bridge

Equipment*

Installation
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V. Service. Maintenance, and Replacement:

i. Annual Costs (Utah)

Table A 15 Annual Costs (Utah).

219

Item Quantity Cost Unit Total

Services

AC Power 12 § 80.00 PerMonth  $ 960.00

Communication/Internet 12 $ 100.00 PerMonth $ 1,200.00

Maintenance

Maint. & Calibration Visit (per diem - 2 people) 3 $ 200.00 Per Day $ 1,200.00

Maint. & Calibration Visit (Airfare - 2 people) 2 $ 500.00 PerPerson § 1,000.00

Maint. & Calibration Visit (Vehicle Rental) 1 $ 100.00 Each $ 100.00

Datalogger Software Update 1 $ 500.00 Each $ 500.00

Estimated Replacement Costs

Chloride Instrument Replacement 1 § 18,600.00 Per5Years § 3,720.00

Instrument Replacement 1 $ 3,000.00 Each $ 3,000.00
Total= § 11,680.00

i. Annual Costs (California)
Table A 16 Annual Costs (California).
Item Quantity Cost Unit Total

Services

AC Power 12 $ 80.00 PerMonth § 960.00

Communication/Internet 12 $ 100.00 PerMonth  § 1,200.00

Maintenance

Maint. & Calibration Visit (per diem - 2 people) 3 $ 200.00 Per Day $ 1,200.00

Maint. & Calibration Visit (Airfare - 2 people) 2 $ 500.00 PerPerson § 1,000.00

Maint. & Calibration Visit (Vehicle Rental) 1 $ 100.00 Each $ 100.00

Datalogger Software Update 1 $ 500.00 Each $ 500.00

Estimated Replacement Costs

Instrument Replacement 1 b 3,000.00 Each b 3,000.00
Total= § 7,960.00
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Appendix E: Data Acquisition Code
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'Created by Short Cut (2.8), modified in CRBasibF£2010

'Modified Feb 23,2010 MGA.

'‘Changes include;

‘Subcan measurement rate = 20 milliseconds

'Main scan rate = 2 seconds.

'Flag 6 Zeros offset of tiltmeter #1

'Flag 7 Zeros offset of tiltmeter #2

'Flag 8 Zeros offset of foil strain gages.

'verified SDI12 command returns both Channel 1@hdnnel 2 Vibrating Wire sensors on

AVW200

' Verfied Results from SDI-12 Option "M" are in $horder:
'Results(1) = Vibrating wire frequency in HERTHannel #1
'Results(2) = Thermistor Resistance in OHMS clea#t
'Results(3) = Vibrating wire millivVolt RMS amplied channel #1
'Results(4) = Vibrating wire frequency in HERTHannel #2
'Results(5) = Thermistor Resistance in OHMS clea#a
'Results(6) = Vibrating wire milliVolt RMS amplied channel #2

'‘Converted thermistor resistance in Ohms to De@ressl DegreesF

using the standard Geokon Polynomial coedfits.

'‘Bonded foil gages are being measured every 2@settbnds 'Subscan rate = 20 milliseconds

'Verified subscan operation so that 100 subscarsunements are made
for every 2 second main scan interval.

'Declare Variables and Units

Public BattV

Public WS_mph

Public WindDir

Public AirTF

Public RH

Public SIrw

Public SIrMJ

Public Analog

Public Opn_col

‘Tiltmeter variables and offset zeroing variables

Dim BB

Const Num_tiltTherm =4

Public Therm_tilt(Num_tiltTherm)

Public DegC_Tilt(Num_tiltTherm)

Public Geo_Tiltl

Public Geo_Tilt2

Public Geo_Tilt3

Public Geo_Tilt4

Const Vofset1=0.07988 'Assign default offest ptezeroing the first time.
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Public tiltOfst_1

Public Vcalrepsl

Const Vofset2=0.07988
Public tiltOfst_2

Const Vofset3=0.07988
Public tiltOfst_3

Const Vofset4=0.07988
Public tiltOfst_4

Public Vcalreps2

Public FlagMode4

Public FlagMode5

Public FlagMode6 'Use Flag 6 to zero Tiltmeter 1

Public FlagMode7 'Use Flag 7 to zero Tiltmeter 2

Public Vcalldx1 ' variable for the tiltmeter cal#tion index.
Public Vcalldx2

Public Flag(8) As Boolean

' Vibrating wire temperature coeffecients

Const A = 1.4051e-3

Const B = 2.369e-4

Const C = 1.019e-7

Dim LnR1

Dim LnR2

'‘Copy the following Public variables when creatangew code.
HHHHH AR R AR A R R AR R

Const BGF1=2.1 ' gauge factor for strain gage kloc

Const BCODE1 = -4 " gauge code for full bridge strameck for
wrong polarity

Const Brepl =6 ' set equal to number of strain gages

Public FieldcalAvgs '‘Change in real time public table tlee number

of readings to derive the average value.

B H
Public CalFileLoaded As Boolean

Public GBBLK1(Brepl)

Public GBBIk1Raw(BREP1)

Const Bosetl =0 '‘Default offset of zero (0) for strgages.
Public BKnownVarl(Brepl)

Public BcalModel

Public Bcalreps1(Brepl)

Public BBLK1MV_V(Brepl)

Public BBLK1(Brepl)

Public BBLK1zeromv(Brepl)

Public CalStartldx

HHHHHHH R H R R R R R
Public K
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Public K2

Const Sizel = 512
Const Size2 = Sizel*2 'make large enough for imagimumbers.

Public Velocityl(Size2)
Public Velocity2(Size?2)
Public Velocity3(Size2)

Const VelCalFactorl=1

Const VelCalFactor2=1

Const VelCalFactor3=1

BHHH R R AR R R R R AR R R A R R R R R AR R R
‘Thermocouple measurements

Public PanelTemp

Public AA

Const Num_TC=6 'Set up loop size

Public Ref_temp

Public TC(Num_TC)

Public ScanFlg1x(8) As Boolean
Const CalStrainZero = 10

Public FlagMode8

Const StrainFullShunt = 43
Dim |

Alias BBLK1(1) = Strain_1
Alias BBLK1(2) = Strain_2
Alias BBLK1(3) = Strain_3
Alias BBLK1(4) = Strain_4
Alias BBLK1(5) = Strain_5
Alias BBLK1(6) = Strain_6

Tkkkkkkkkkkhkkhkkkkkkkkkhkkkhkkkkkkkkkkk Valsal a D R D 1 1 V arl ab | es kkkkkkkkkkkkkkkkkkkkk

Public opencollector

Public rainstart

Public rainend

Public rainstartflag 'Vaisala DRD11a wiring

Public Duration ' Delta time in seconds from begng of rainstart till rainend (calculated from
seconds at beginning of the year).

'blk - gnd

'brn - gnd

'ylw - analog into the logger
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'blu - analog into rain on/off
"a 1k ohm pull up resistor is connected to @mae input channel as the blue wire and 5 volts to
" provide a source voltage for the open colleotdput of the sensor

'red - 12 volts

'grn - not used

‘wht - not used

'When creating or modifying a program in Shorttu sure to include this Vaisala code into the

complete CRB code. Don't forget the accompanyirig tible.

Public Results(6)

Public VW1strain 'Frequency in Hertz

Alias Results(2) = VW1Therm_Res

Alias Results(3)= VW1_mVRMS ‘millivolt RMS sighamplitude

Public VW2strain  'Frequency in Hertz

Alias Results(5) = VW2Therm_Res "Thermistor resiséain Ohms

Alias Results(6) = VW2_mVRMS 'millivolt RMS sighamplitude.

Public VWTempC_1,VWTempC_2
Public VWTempF_1,VWTempF_2

Units BattV=Volts

Units WS_mph=miles/hour
Units WindDir=Degrees
Units AirTF=Deg F
Units RH=%

Units SIrwW=wW/m"2
Units SIrMJ=MJ/m"2
Units Analog=mV

Units Opn_col=mV
Units Geo _tiltl=deg
Units Geo _tilt2=deg
Units Geo _tilt3=deg
Units Geo _tilt4=deg

Units VW1strain=Hz

Units VW1Therm_Res=0hms
Units VW2strain=Hz

Units VW2Therm_res=0Ohms
Units Duration = Seconds

'Define Data Tables

DataTable(Tablel,True,-1)
Datalnterval(0,15,Min,10)
Average(1,WS_mph,FP2,False)
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WindVector (1,WS_mph,WindDir,FP2,False,900,0,0)
FieldNames("WS_mph_S_WVT,WindDir_D1_WVT,WindDir_$DWNVT")
Average(1,AirTF,FP2,False)
Maximum(1,AirTF,FP2,False,False)
Minimum(1,AirTF,FP2,False,False)
Maximum(1,RH,FP2,False,False)
Minimum(1,RH,FP2,False,False)
Average(1,SIrW,FP2,False)
Totalize(1,SIrMJ,|IEEE4,False)
Sample(1,Analog,FP2)
Sample(1,0pn_col,FP2)
Average(1,Geo_Tiltl,FP2,False)
Maximum(1,Geo_Tiltl,FP2,False,False)
Minimum(1,Geo_Tiltl,FP2,False,False)
Average(1,Geo_Tilt2,FP2,False)
Maximum(1,Geo_Tilt2,FP2,False,False)
Minimum(1,Geo_Tilt2,FP2,False,False)
Average(1,Geo_Tilt3,FP2,False)
Maximum(1,Geo_Tilt3,FP2,False,False)
Minimum(1,Geo_Tilt3,FP2,False,False)
Average(1,Geo_Tilt4,FP2,False)
Maximum(1,Geo_Tilt4,FP2,False,False)
Minimum(1,Geo_Tilt4,FP2,False,False)
Sample(1,VW1strain,FP2)
Sample(1,VW2strain,FP2)
Sample(1,VWTempC_1,FP2)
Sample(1,VWtempc_2,FP2)
Sample(Num_TC,TC(),FP2)

EndTable

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

EndTable

'This is a data table for the Vaisala rain detedtareeds to be copied as well.
DataTable(start,1,360)

Sample (1,rainstart,FP2)
EndTable

DataTable (end,True,360)
Sample (1,rainend,FP2)
EndTable

DataTable(AMPPHA_3,1,100) 'FFT Table
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FFT(Velocityl(K2),IEEE4,Sizel,20,mSec,2)'ampm#u& phase

FFT(Velocity2(K2),IEEE4,Sizel,20, mSec,2)'ampdi & phase

FFT(Velocity3(K2),IEEE4,Sizel,20, mSec,2)'amplié & phase
EndTable

DataTable(Dynamic,True,-1)

Sample(brepl,BBLK1(),IEEE4) ‘dynamic table fiast repsonses of bonded strain gages and
tilt meters

Sample(1,Geo tiltl,FP2)

Sample(1,Geo _tilt2,FP2)

Sample(1,Geo tilt3,FP2)

Sample(1,Geo tilt4,FP2)

Sample(1,Duration,IEEE4)
EndTable

DataTable (histo,True,1000)
Datalnterval (0,2,Sec,10)

Rainflow (Strain_1,IEEE4,False,1,10,-200,20000)
Rainflow (Strain_2,IEEE4,False,1,10,-200,20000)
Rainflow (Strain_3,IEEE4,False,1,10,-200,20000)
Rainflow (Strain_4,IEEE4,False,1,10,-200,20000)
Rainflow (Strain_5,IEEE4,False,1,10,-200,20000)
Rainflow (Strain_6,IEEE4,False,1,10,-200,20000)

EndTable

DataTable(CalHist,NewFieldCal,50)
SampleFieldCal
EndTable
B R R R A R R R R R R
'‘Main Program Datal.ogger Measurements start bakene and loop infinitely between
scan/nextscan.
Sequentialmode
BeginProg
tiltOfst_1 = Vofsetl ‘assign default offset ofd0tiltmeterl
tiltOfst_2 = Vofset2 'assign default offset ofcOtiltmeter2
TiltOfst_3 = Vofset3
TiltOfst_4 = Vofset4
Vcalrepsl = 1 'number of sensors per zeroing meuti
Vcalreps2 = 1 'number of sensors per zeroing meuti

For =1 To Brepl 'Do the following to all of BBIk1
GBBIk1(l) = BGF1 '‘Assign default gauge factor (2) tBEK1
Next | 'Repeat above until finished

ForI=1To8
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ScanFlg1x(l) = True
Next |

For1=1To BREP1
GBBIk1Raw(l) = GBBIk1(l)
Next |

CalFileLoaded = false
CalFileLoaded = LoadFieldCal(1)
FieldCalAvgs = 1

CalStartldx =1

'Faster scan rate for dynamic measurements
'‘Code for Foil Strain Gauges, copy when creaéimgw program from shortcut.
Scan(20,mSec,10,0)
BrFull(BBLK1MV_V(),Brepl,mv50,9,vX2,3,5000,F=®,True,0,1000,1,Bosetl)
'‘Bonded Foil Strain start on Differential channel 9
StrainCalc(BBLK1(),Brep1,BBLK1IMV_V(),BBLK1zemv(),BCODE1,GBBLK1(),0)
‘Strain calculation

FieldCalStrain(StrainFullShunt,BBLK1(),1,GBBLK1()BcalModel,BKnownVarl(),CalStartld
x,FieldcalAvgs,GBBlk1Raw(),0)

FieldCalStrain(CalStrainZero,BBLK1MV_V(),BCalRep8BBLK1zeromv(),FlagMode8,0,Cal
Startldx,FieldcalAvgs,0,BBLK1())

'‘March 26,2010 Geokon Tilt meters measured dyceliy for deflection, twist, ETC.

VoltDiff (Geo_tilt1,1,mV5000,5,True,0,250,0.0088214tiltOfst_1)' multiplier and offset
based off calibration sheet and equation Y=MX+B

VoltDiff (Geo_tilt2,1,mV5000,6,True,0,250,0.008B214tiltOfst_2)'Diff channel 6

VoltDiff (Geo_Tilt3,1,mV5000,7,True,0,250,0.0088214,tiltOfst_3)'Diff channel 7

VoltDiff (Geo_Tilt4,1,mV5000,8,True,0,250,0.0088214tiltOfst_4)'Diff channel 8

PulseCount(WS_mph,1,1,1,1,0.2192,0)

'Velocity sensor 3 sensors filling an array defl as "size"

VoltDiff (Velocityl1(l),3,mV5000,15,True,0,250,WealFactorl,0)'velocity on channel # 15.
VoltDiff (Velocity2(l),3,mV5000,16,True,0,250,WealFactorl,0)
VoltDiff (Velocity3(1),3,mVv5000,17,True,0,250,WealFactorl,0)

If | = Sizel Then
K=SIZE1 +1 'toggle fark
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End If
If 1 = SIZE2 Then
=0 'start aller
K=1 'toggle bark
End If

I=1+1 ‘increnment |

If K2 <> K Then 'if buffers are full.
"If Flag(7)= True Then ‘remove flag control
CallTable AMPPHA 3 '‘do amplitude & pkam k2 buffers
K2 =K
EndIf

CallTable Histo
CallTable Dynamic

NextScan

SlowSequence
'Main body of program making environmental measweets and vibrating wire
measurements
Scan(1,Sec,1,0)
If Flag(4) Then 'Flag 4 zeroing control foltirieter # 1.
If ScanFIg1x(4) Then
Vcalldx1l =1 ‘start field call at #1
FlagMode4 =1
ScanFlglx(4) = False
EndIf
If (FlagMode4 <= 0) OR (FlagMode4 = 6) TiHdag(4) = 0
Else
ScanFIglx(4) = True
EndIf

If Flag(5) Then 'Flag 5 zeroing control foltirieter # 2.
If ScanFIg1x(5) Then
Vcalldx1l =1 'start field call at #1
FlagMode5 =1
ScanFlg1x(5) = False
EndIf
If (FlagMode5 <= 0) OR (FlagMode5 = 6) TiHdag(5) = 0
Else
ScanFlg1x(5) = True
EndIf

If Flag(6) Then 'Flag 6 zeroing control foltirieter # 3.
If ScanFIg1x(6) Then
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Vcalldx1l =1 'start field call at #1
FlagMode6 = 1
ScanFlglx(6) = False
EndlIf
If (FlagMode6 <= 0) OR (FlagMode6 = 6) TiHdag(6) = 0
Else
ScanFIglx(6) = True
EndIf

If Flag(7) Then 'Flag 7 zeroing control foltirieter # 4.
If ScanFIg1x(7) Then
Vcalldx2 = 1 'start field call at #1
FlagMode7 = 1
ScanFlg1x(7) = False
EndIf
If (FlagMode7 <= 0) OR (FlagMode7 = 6) TiHdag(7) = 0
Else
ScanFlgl1x(7) = True
EndIf

If Flag(8) Then 'Flag 8 zeroing control foetStrain Gages.

If ScanFIg1x(8) Then
CalStartldx =1
BCalRepsl = Brepl
FlagMode8 =1
ScanFlg1x(8) = False
EndIf
If (FlagMode8 <= 0) OR (FlagMode8 = 6) TiHdag(8) = 0
Else
ScanFlg1x(8) = True
EndIf

'Default Datalogger Battery Voltage measuremeait\B

Battery(BattV)
PanelTemp (Ref_temp,250)

'05103 Wind Speed & Direction Sensor measuremat8smph and WindDir

BrHalf(WindDir,1,mV5000,1,1,1,5000,True,0, 60Hz530)

If WindDir>=360 Then WindDir=0

'HMP45C (6-wire, constant power) Temperature dalee Humidity Sensor
measurements AirTF and RH

VoltSE(AIrTF,1,mVv1000,2,0,0, 60Hz,0.18,-40)

VoltSE(RH,1,mVv1000,3,0,0, 60Hz,0.1,0)

If RH>100 And RH<108 Then RH=100

'LI200X Pyranometer measurements SlrMJ and SIrwW
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VoltDiff(SIrw,1,mVv20,3,True,0,_60Hz,1,0)
If SI'W<0 Then SIrWw=0
SIrMJ=SIrWw*0.0002

SIrw=SIrw*200

'Start of Vaisala Code
'‘Generic Single-Ended Voltage measurements Analog
VoltSE(Analog,1,mV5000,4,True,0, 60Hz,1,0)
'‘Generic Single-Ended Voltage measurements Opn_co
VoltSE(Opn_col,1,mV5000,7,True,0,_60Hz,1,0)
'‘Generic 4-20 mA Input measurement memtiltl
"This is another Vaisala Code that needs to pedwover.
'rain start time routine - rainstartflag has ¢oi@ 0
If Analog < 1500 AND rainstartflag=0 Trine
rainstart=start.timestamp(2,1) ' Option 2econds into the current year. 1 = # of records
back.
rainstartflag=1
EndIf
'rain end time routine - rainstartflag hastmpial 1
If rainstartflag=1 AND Analog>1500 Then
rainend=end.timestamp(2,1)'Option 2 = secamdsthe current year. 1 = # of records back.
rainstartflag=0
EndIf
Duration = Rainend-rainstart

'‘March 26,2010 Rieker tilt meters replaced witholde 6160 Mems type.
'Reiker 4-20 mA tilt meter measurement. Sensoc'sfa +/-10 degrees.
‘VoltDiff(memtilt1,1,mV5000,5,True,0,_60Hz,0.799&tiltOfst_1) 'Multiplier
was changed from 0.0125 to the current value agogtd manufacturer calibration
‘Generic 4-20 mA Input measurement memtilt2
VoltDiff(memtilt2,1,mV5000,6,True,0,_60Hz,0.7®5tiltOfst_2) 'Multiplier
was changed from 0.0125 to the current value acogtd manufacturer calibration

‘offset zeroing for Tiltmeter #1 Uses flag 4
FieldCal (0,Geo_Tiltl,Vcalreps1,0,tiltOfst_lagMode4,0,Vcalldx1,FieldcalAvgs)
‘offset zeroing for Tiltmeter #2 Uses flag 5
FieldCal (0,Geo_Tilt2,Vcalreps2,0,tiltOfst_2a§Mode5,0,Vcalldx2,FieldcalAvgs)
'offset zeroing for Tiltmeter #3 Uses flag 6
FieldCal (0,Geo_Tilt3,Vcalrepsl,0,tiltOfst_3agMode6,0,Vcalldx1,FieldcalAvgs)
‘offset zeroing for Tiltmeter #4 Uses flag 7
FieldCal (0,Geo_Tilt4,Vcalreps2,0,tiltOfst_4a5Mode7,0,Vcalldx2,FieldcalAvgs)

WA Vibrating Wire Measurements@eildulations ###HHHHHHHHHHHHHH##
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'‘Generic SDI-12 Sensor measurements VWstrainl{evivg1,
VWstrain2,VWtemp2

"NOTE: Returned Results from SDI-12 Option "Me @n this order:

'Results(1) = Vibrating wire frequency in HERTHannel #1

'Results(2) = Thermistor Resistance in OHMS clea#t

'Results(3) = Vibrating wire milliVolt RMS amplied channel #1

'Results(4) = Vibrating wire frequency in HERTHannel #2

'Results(5) = Thermistor Resistance in OHMS clea#

'Results(6) = Vibrating wire milliVolt RMS amplied channel #2

SDI12Recorder(Results(),4,1,"M!",1,0)'SDI-12 Pilog$ address changed from O
to Control port 4

'microstrain conversion

VW1strain = Results(1)"2 *4.062e-3 'Geokon fadtoconvert frequency to
microstrain

VW2strain = Results(4)"2 *4.062e-3 'Geokon fadtoconvert frequency to
microstrain

‘Temperatre conversion to Degrees C and F

LnR1 = LN(Results(2)) 'Get thermistor resistaf@ams) from sensor 1.

LnR2 = LN(Results(5)) 'Get thermistor resistafo@ms) from sensor 2.

VWTempC_1 = (1/(A+B*LnR1+C*(LnR1"3)))-273.2

VWTempF_1=VWTempC_1*1.8+32

VWTempC_2 = (1/(A+B*LnR2+C*(LnR2"3)))-273.2

VWTempF_2 = VWTempC_2*1.8+32
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'AM16/32B

‘Control port C8 = RES (Turns on the AM16/32B)

‘Control Port C7 = CLK (advances or clocks thayslforward).

'‘Channel 20 Diff is the channel on the CR5000 e theasurements)

PortSet(8,1)'Enable the AM1632B
For AA=1ToNum_TC 'Num TC is constaot humber of thermocouples)

Delay(0,50,msec)
PortSet(7,1)
Delay(0,50,msec)
PortSet(7,0)'Clock multiplexer
TCDiff (TC(AA),1,mV20C ,19,TypeT,Ref_Temp,Tre250,1.8,32)
Next AA

‘Add Termistors from the Geokon Tilt meters
For BB =1 To Num_tiltTherm

Delay(0,50,msec)
PortSet(7,1)
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Delay(0,50,msec)
PortSet(7,0)'Clock multiplexer
BrHalf (Therm_tilt(BB),1,mVv5000,39,Vx4,1,5000¢ ,0,250,5,0)'need to verify
multiplier
'‘BrHalf3W ( Therm_Tilt,1,mV5000,1,Vx1,1,5000, Try@&250,10000,0)
'DegC_Tilt(bb)= 2412.6-(3442.5 *Therm_tilt(bb)}904.4 * (Therm_tilt(BB)"2)+(-
435.97 * Therm_tilt(BB)"3)
' DegC_Tilt(bb) = -104.78+(378.11*Therm_tilt(bb})
611.59*Therm_tilt(bb)"2)+(544.27*Therm_tilt(bb) )+
240.91*Therm_tilt(bb)"4)+(43.089*Therm_tilt(BB)"5)

Next BB

"Degreec_C_Old =2412.6 - (3442.5 * Degreec_@)€§l1904.4 *
Degreec_C_Old"2)+(-435.97 * Degreec_C_OIld"3)
'‘Degreec_C_Old =-104.78+(378.11*Degreec_C_+Jid)
611.59*Degreec_C_OIld"2)+(544.27*Degreec_C_OIld"3)+(-
240.91*Degreec_C_0Old"4)+(43.089*Degreec_C_0OId"5)

PortSet(8,0) Turn off the AM16/32B

‘Call Data Tables and Store Data
CallTable(CalHist)
CallTable(Tablel)
CallTable(Table2)
CallTable(start)
CallTable(end)
NextScan
EndProg



