DAQ

GCM4 Software User Guide
Static Pile Test Applications
PILE PRO

Updated November 2017
Ver. 2.80

Copyright © 2017, Geodaq, Inc.

November 2017

Page 1 of 13

4750 J Street #191552, Sacramento, CA 95819

www.geodag.com
916-930-9800



DAQ

INTRODUCTION

Automated remote or real-time data collection can be easily accomplished using our distributed
network hardware components. Our GCM4 controller module can connect multiple data collection
nodes (GST modules) or in-place inclinometers over significantly long cable lengths. Our Real Time
Monitoring Software allows viewing of plots and reduced data for field testing applications where the
GCM is connected to a PC computer. Alternatively, the GCM can be connected to an internet modem
for long-term automated geotechnical or structural monitoring projects. This document provides a
description of how to use our GCM4 and multiple GST modules to monitor and display static pile test
results using a PC field computer.

PILE TESTING HARDWARE

The static pile testing application uses one GCM4 (Figure 5) and one or more GST data collection
modules connected end-to-end using a single CAN network cable as shown in Figure 1.

CAN NETWORK
CABLE

GST :}

MODULES

TO GCM
Figure 1 — GST Modules
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Each GST module is mounted inside a waterproof enclosure and includes a connection panel
containing a series of removable plugs for connecting load cells, LVDTs, and strain gauges to
different input channels (Figure 2).

SELECT CHANNEL EXCITATION WITH JUMPER

. . e

CONNECT LVDT, L channe 2 4 L cnanmeve - GSTID

LOAD CELLS, NUMBER HERE
STRAIN GAUGES 12

USING REMOVABLE

PLUGS

Figure 2 — GST Connection Panel

Connect pile testing sensors to each channel using the removable plug with the following
definitions:

e GND: Ground

e EX:  Sensor Excitation (5 volts, 9-12 volts, and optional 24 volts)
e IN-:  Sensor output signal low (ground for single-ended sensors)
e IN+: Sensor output signal high

e SHD: Cable shield connection

The excitation voltage can be configured for each channel individually by positioning the blue jumper
next to the desired voltage. Figure 3 shows the correct position for a 5 volt and 9 to 12 volt excitation.
Connection of the jumper as shown in Figure 4 will short two excitation voltages together and
cause damage.
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5 Volts 9-12 Volts

Figure 3 — Example Excitation Voltage Configuration for 5 Volts and 9-12 Volts

NOT CORRECT
WILL CAUSE
DAMAGE

Figure 4 — Incorrect Excitation Voltage Connection

Figure 5 — GCM Controller Module with Enclosure
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NETWORK SETUP FOR WINDOWS 7, 8, and 10

On the bottom right corner, right click the Network button and click “Open Network and Sharing
Center”. Click the hyperlink for the Ethernet Connection. The default setting is “Local Area
Connection”. Depending on how the computer is configured, the hyperlink may be called

“Ethernet”.

[E=8 s =)

(I [55 + Control Panel » All Control Panelltems + Network and Sharing Center ~ [ #2 ||| search Controt Ponei

Control Panel Home . i 3 ; *
View your basic network information and set up connections

Change adapter zettings 1Ay K 0 See full map
L
Change advanced sharing -

sétings GEQDAQ-3-PC Multiple networks Internet

(This computer)

View your active networks Connect or disconnect

S5 Network 20 Access type:
PO Public network Connectio

Area Connectien

F==2 Unidentified network Accesstype: Mo network access
T public network Connections: [l VirtualBox Host-Only Network

Change your networking settings

¥ Setup 2 new connection or network

Set up 3 wireless, broadband, dial-up, ad hoc, or VPN connection; o set up a router or access point.

s Connect to 2 netwark

Connect or reconnect to a wireless, wired, dial-up, or VPN netwark connection.

Choose homegraup and sharing options

Seeialsa Access files and printers located on other network computers, or change sharing settings.

HomeGrou =
; [ Troubleshoot problems

Intemet fphions Diagnose and repair netwerk problems, or get troubleshooting infermation.

Windows Firewall

In the “Local Area Connection Status” or “Ethernet Status” window, click “Properties”

U Local Area Connection Status

General
Connection
IPv4 Connectivity: Internet
IPvE Connectivity: Mo Internet access
Media State: Enabled
Duration: 5 days 09:58:04
Speed: 1.0 Gbps

Activity

Sent Received

Bytes: 6,710,196 | 59,717,991

P Sy
(I %) Properties |) ) Disable || Diagnose l
P

| Close
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Select “Internet Protocol Version 4 (TCP/IPv4)” and click “Properties”

0 Local Area Connection ﬁ‘mpevﬁﬁ

Networking | Sharing |
Connect using;
l‘;'” Intel{R) 8256 7LM-3 Gigabit Network Connection

This connection uses the following tems:

4B] Trend Micro NDIS 6.0 Filter Driver -
Wl =00 Packet Scheduler
v gﬁle and Printer Sharing for Microsoft Networks
E & |ntemet Protocol Version & (TCP/IPvE)
4

Intemet Protocol Version 4 (TCP/IPvd)

i Link-Layer Topology Discovery Mapper 1/0 Driver

m

<& Link-Layer Topology Discovery Responder -
4 m )
e Ry
B ) |
Description

Transmission Control Protocol/Intemet Protocol, The default
wide area network protocol that provides communication
across diverse interconnected networks.

Lok J[ cancal ]

Enter the IP Configuration as below and click “OK”
IP address: 10.1.10.14
Subnet mask: 255.255.255.0

; et e e e {T’CPHM] Properﬁa ..

General

‘You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

() Obtain an IP address automatically
@ Usge the following IP address:

IP addrese: 0.1 .10 .14
Subnet mask: $ 295.; 955 .955 . O
Default gateway:

Cbtain DMNS server address automatically
@) Use the following DNS server addresses:

Preferred DNS server:

Alternate DMNS server:

[T validate settings upon exit

)

After clicking “OK”, the computer is configured to communicate with the GCM4, so you can close
the network configuration windows.
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STATIC PILE TEST SOFTWARE GUIDE

Start the Real Time Monitoring Software program and follow these steps:

STEP 1: Create Output File and Configure GCM4

Pile load test readings will be collected and saved to file. Click the “Output File” button as shown in
Figure 6, and select a file to append readings to or create a new file. If you do not open or create a
new file before starting a pile test, a file name will be created for you using a current time stamp
number. It is important to verify the new file has been created and data is being saved during each
test. Two files will be created. One file contains results in engineering units and the other file has
raw data and has the file extension “.RAW".

The default operation settings as shown in Figure 6 will work well for a typical static pile load test.

@ Geodag, Inc|
| D
{  Real Time Mon) oftware  Version 2.80

= o X
CREATE SERVER GCM OFF auit

Status | GCM4Setwp | INCSetup | GSTSetwp | INCData | GSTData | DynamicPiot | PieTest | INCPlot |

General Operation Settings

Analog Sampling Sample Interval

Sec vl [i240

Power Mode Startup Delay CAN Timeout (sec)

0

Analog Input Channel Settings
Gain Settings

Sample Average CHI CH2 CcH3 CH4

Differential [ 100_|v] [100 |+] [100 |v] [100 v]
CHS CHE CH7 CH8

SingleEnded [1__v] [1__v] [1__Iv] [1__I¥]

GCM Timeout (sec) ~ CAN Rate (kbit/sec)

Figure 6 — GCM4 Setup

The following list provides a description of some of the options under the GCM Setup TAB:

Sample Interval: You can change the sample interval if you would like to record readings at faster

or slower time intervals

Analog Sampling: You can turn this on to collect additional information from the GCM like
temperature, voltage levels, and current draw. Turning this ON will limit the sample interval.

|
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CAN Rate: This parameter determines how fast data is transferred from each GST module to the
GCM unit. Longer cables and increased number of GST modules may require a slower CAN rate
to transfer data correctly.

GCM and CAN Timeout: These parameters provide a time limit for how long the GCM will wait for
all of the GST modules to report each reading or how long the GCM will operate before
automatically rebooting itself.

STEP 2: Setup GST Module(s) Information

The pile load test application collects data from one or more GST modules. Each GST module can
acquire readings from seven (7) differential or single-ended inputs plus two (2) channels for single-
ended inputs. Additional sensors or transducers can be monitored by adding GST modules to the
network. First, select the “GST Setup” TAB shown in Figure 7. You can configure each GST
manually or recall setup information from a previously saved file.

@ Geodag, Inc. - O X
DAQ CREATE SERVER W GCM OFF Quit
Real Time Monioring Software  Version 2.80
Status | GCM4Setwp | INCSetwp =~ GSTSetwp | INCData | GSTData | DynamicPiot | PieTest | INCPict |
Operation Static Samples Dynamic Samples
iumber of Modules) Sample Rate Sample Rate PreTrigger Points
1 - [s0rei~]  [43200m) |v]
Sample Mode Sample Average PostTrigger Points
[One-shet |+] 2 -] I~ on/off 1440 (100ms) | ¥
MOD1 | MOD2 | MOD3 | MOD4 | MODS |
GSTID: [ea2
GAIN SN CALA CALB UNITS
it 12 150000230 | [300.000
oz = —.
o 7 1300 0000
Cha: 1 80000.000 0.000 MICROSTRAIN | v
Ch5. 222 -80000.000 0.000 MICROSTRAIN | v
Ché 2333 40000.000 0.000 MICROSTRAIN | ¥
Ch7 422 40000000 | [0.000 MICROSTRAIN |~
che 5555 332330 5550
B =3 22220 6550

Figure 7 — GST Setup
Setup GST Information for First Time

e Select the Number of GST Modules connected to the GCM4.

e For each GST module, enter the GST ID and the parameters for each channel (GAIN, SN,
CAL A, CAL B, and UNITS). These parameters are described below.

e After all the ID numbers and channel parameters have been entered, click “SAVE TO
FILE” button and create a file name for your pile test setup.
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Recall GST Setup Information from File

e Click the “LOAD FROM FILE” button.
e Select the file containing the GST module setup information.

o Review the ID numbers and channel parameters and make changes as needed. If
changes are made, re-save setup file.

Results displayed on the screen are calculated using the following equation where output is in units
of volts:

Result = Output * Cal A + Cal B
The following table provides a voltage input range for various gain settings on the GST module.

Typical gain settings for LVDT instruments might be Gain = 0.5 or 1 while load cells and strain
gauges might be Gain = 64 or 128.

0.5 +/-5

1 +-25

2 +/-1.25

4 +/- 0.625

8 +/-0.3125

16 +/-0.15625

32 +/-0.078125
64 +/- 0.0390625
128 +/-0.01953125

STEP 3: Connect GCM4 and Create Server

Perform the following steps to power on the GCM4 and establish communication between the PC
and the GCM4:

e Connect an Ethernet cable from the PC to the GCM4.

e Confirm that the power switch on the GCM4 is in the OFF position.

e Connect the power cable to a 12 volt power supply. The power supply should have the
capacity to source up to 5 Amps.

e Toggle the power switch to the ON position. After the GCM and COM LED lights turn on,
click the “Create Server” button.

e The message shown in Figure 8 indicates a successful connection with the GCM4.

e If you see an IP number different than 10.1.10.14, turn the power switch to the OFF
position, restart the software and repeat the connection procedure.
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GCM OFF auit

@ Geodag, Inc.
DAQ CREATE SERVER WTPUT FILE
Real Time Montoring Software  Version 2.80
Status | GCM4Setwp. | INCSetup | GSTSetwp | INCData GSTData | Dynamic Plot | Pie Test | INC Piot

s <: This message should say:
IP Address for this machine: 10.1.10.14

Machine Name: your machine name
Server is now open

250 300 350 80 30 100
MOD 2 M(NW 70, \,)"\ue

250 300 350 80 S0 100
MOD 3 M(NW 70(,’\“0

250 300 350 80 S0 100
MOD 4 mmm 70(’\m

250 300 350 80 S0 100

- —[_‘ MOD 5 M(Nm 70

10

)

Figure 8 — Create Server

STEP 4: Viewing Static Pile Test Results

The GCM4 will automatically begin sampling about 30 seconds after completing STEP 3. Both raw
and reduced results can be viewed in tabular format by clicking on the “GST Data” tab as shown in

Figure 9.

@ Geodag, Inc. —

DAY

Real Time Montoring Software  Version 2.80

Status | GCM4Setwp | INCSetwp | GSTSetwp | INCData GSTData | DynamicPlot | PieTest | INCPiat |
KDDL MODULE 2 MODULE 3 MODULE 4 MODULE 5
milivol Resutt Units millivolt Resut Units millvolt Resut Units millivolt Resut Units ‘millivolt Resut Units
CHI (357|293 KPS 0028 0302 INcHES 5000000 [2500000.000 5000000  [2500000.000 5000000 2500000000
CH2 (7715 7162 wes 39,062 2205 INCHES 0.000 0.000 0.000 0.000 0.000 0000
CH3 |34975 29398 KIS 39.062 2160 nees 0000 0.000 0000 0000 0.000 0.000
CH4 [5503 3481 L 39,062 2234 GHES 0000 0000 0000 0.000 0.000 0000
CHS 9537 4405 mCROSTRAN{Ii} {9531 37.028 McROSTRAIN {0,000 0.000 0.000 0.000 0.000 0.000
CHE [6.801 0448 [MCHOSTRAHI R 15,53 3707 MICROSTRAN | [0.000 0.000 0.000 0000 0.000 0.000
CH7 5892 1.821 MICROSTRAIM | {19,531 33527 MICROSTRAIN | (0,000 0.000 0.000 0.000 0.000 0.000
GST Resuls)
K| |

Figure 9 — Tabular Data Results
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Plots of pile load and displacement can be viewed in real-time by clicking on the “Pile Test” tab and
the “LOAD DISPLACEMENT” tab as shown in Figure 10. Up to four load cells can be added
together by selecting the checkbox and entering the appropriate module and channel number in the
area labeled “FORCE”. Up to four displacement transducers (LVDT) can be averaged together by
selecting the checkbox and entering the module and channel number in the area labeled
“DISPLACEMENT”. Individual displacement values can be plotted by selecting the checkbox,
module and channel in the area labeled “SERIES”.

Displacements shown in these plots are calculated by subtracting the most recent reading from a
baseline reading. By default, the very first reading (or record) is selected as the baseline. The
user can change the baseline at any time by adjusting the “Baseline Record”. The user can also
change the maximum and minimum plot scale at any time by changing the input values shown in
the “X-Axis Scale” or “Y-Axis Scale” areas. Automatic scaling occurs if the “Auto” checkbox is
selected. The X-Axis can be placed on the top or bottom of the plot by toggling the “X-Axis Top”
button. The Y-Axis can be displayed in reverse order by toggling the “Y-Axis Up” button. The sign
of displacement calculations can also be changed using the Normal/Reverse toggle button.

@ Geodag, Inc. - o x|

|
DAQ D K oo

Real Time Software  Version 2.30

Siatus | up | INCSetup | GST Setup INCData | GSTData | DynamicPiot ~ PieTest | INCPit |

W e 15:00:37 03 -3.233

Record
LOAD DISPLACEMENT | TME |, STRAI | TIME AVE FORCE (KIPS) AVE DISPL (INCHES)

FORCE PLOT LEGEND
Module Channel  Resut (kips) AVE. DISPL
03
24
23
03

FORCE (KIPS)
0 25 50 75 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 60O
Y i i e e S rii i el v e e oy

j

DISPLACEMENT Y-Asis Scale
Baseline Record Min  |Auto
P —
£ 0 Max [Ado
Module Channel Result (nches) Ao ¥

3235

X-Axis Scale
Mo [0.00

3231
3231
0341

Max [600.00
Ao ™

_1

DISPLACEMENT (INCHES)

g
B

XAXIS TOP

£
L
i

Resul (nches)
00 Y-AXIS UP 25
0.000
0000

Normal 28~
0.000 r Reverse

Displacement

1

Figure 10 — Pile Load Displacement Plot

Time series plots can be viewed in real-time by clicking on the “Pile Test” tab and the “TIME” tab as
shown in Figure 11. Any channel on any module can be viewed by selecting the checkbox and
entering the module number and channel number. If the test pile is instrumented with strain
gauges, pile forces along the length of the test pile can be viewed by clicking on the “STRAIN” tab
as shown in Figure 12. In order to view pile forces as shown in Figure 12, checkboxes with module
numbers and channel numbers need to be entered for each strain gauge under the “TIME” tab
(Figure 11). The depth of each strain gauge and values for elastic modulus and cross-sectional
area of the pile need to be provided under the “STRAIN” tab.
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Previous pile test results can be viewed by loading the GST setup information (STEP 2) and
clicking the “LOAD FROM FILE” button shown in Figure 10. The loaded file must be a raw data file
with the file extension “.RAW”. Follow the same procedure above to select viewable modules and
channels and click the “REPLOT” button to update the plots.

@ Geodag, Inc. - o X
DAQ ar
Real Time Montoring Software n 280
Status | GCM4Setwp | | p | GSTSetwp | INCData | GSTData | DymamicPlot ~PieTest |INCPit |
W 2 15:00:37 |-0.3 |-3.233 REPLOT
Record
LOAD DISPLACENENT  TINE | TRAN | TIME AVE FORCE (KIPS) AVE DISPL (INCHES)
Time Series 2560
Modde  Channel 200
4 = [ v || 20
P EE [ s ||
200
P e | 20
| 7 || oo
L=id [5aivd 00 || 1500
L i | o0 || 1e00
| oo || 1700
r oo || 100
o ww || o
140.0-
L1l oo (|
0 - -
000 || oo
[ | 0000 1100
5 1000
900:
SN: 1111 (MICROSTRAIN) 800
= SN: 2222 (MICROSTRAIN) =
SN: 3333 (MICROSTRAIN)
- SN; 4444 (MICROSTRAIN) o0
500:
400
300
20,
100:
T =7 i D | b | . | ' . | | ' ' | ' ' | B '
1253 1301 1310 1318 1326 1335 1343 1351 1400 1408 1416 1425 14:33 1441 1450 1458 1506 15:15 1523 1531 1544
Time
@ Geodag, Inc. - o X
DAQ
Real Time Montoring Software  Version
Status | GCM4 Setup | INC Setup. Sewp || INCData | GSTDasta | DynamicPlot  PieTest |INCPit |
W 20 15:00:37 0.3 |-3.233 REPLOT
Record
LOAD DISPLACEMENT | TIME | STRAN | TIME AVE FORCE (KIPS) AVE DISPL (NCHES)
PILE EA (KIPS) 1800000.0 AUTO FILL STRAIN PLOT FORCE PLOT
00- 00-
DEPTH  PILEEA 25- 25-
(FT) (KIPS) s50- s 50-
Series 1 20,00 1800000.0 75+ 75+
Series2 500 1800000.0 100 1004
125 125-
Series 3 5500 18000000 150 150-
Series4 (5000 18000000 175- 175-
. 20 = 200~ .
Series 5 (4000 1800000.0 . e
Series 6 (3000 18000000 20 20
275+ 275
Series 7 [60.00 1800000.0 £
& w0 & 200
Series 8 6000 18000000 I 25 T 325
E £
Series 9 [30.00 1800000.0 a0 B
375- 375-
Series 10 (50,00 18000000 400 400-
Series 11 100,00 18000000 25 25
N 450 450
ies 12 1100.00 18000000 e re
500- ® 500-
525 525-
550-1 550-
575 575-
600 600-
625 625-
650~ ' ' ' ' ' 650+ e o o et s L '
24 100 2200 30 400 508 44 200 300 400 500 600 700 800 914
STRAIN (MICROSTRAIN) FORCE (KIPS)

Figure 12 — Strain and Pile Force Plots
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Powering Down GCM4

When inclinometer monitoring is complete, the GCM4 should be powered down using the following

procedure:

e Click the “GCM OFF” button (see Figure 13).
o Wait for the GCM4 to complete the current sample. When the sample is complete and the

GCM4 begins the process of powering down, the LP1 LED on the GCM4 will flash rapidly.
e Wait for the LP1 LED to stop flashing and then turn the GCM4 power switch to the OFF

position.

e Click the “QUIT” button.

@ Geodag, Inc.

DAQ

1  Real Time Monitoring Software  Version 2.80

Status | GCM4Setwp | INCSetp | GSTSetwp | INCData | GSTData | DynamicPiot | PieTest | INCPlot |

General Operation Settings

Analog Samping  Sample Interval

Power Mode Startup Delay

Analog Input Channel Settings

Sample Average
2 g Dit

GCM Timeout (sec)  CAN Rate (kbit/sec)
.

CAN Timeout (sec)
10

Gain Settings
CH1 CH2 CH3 CH4
[100_|v] [100 Iv] [100 Iv] [100 |+]

CHS £H7l

CHE cHB
Single€Ended (1 v| [1__I»] [1__I»] 1__I¥]

- o X
CREATE SERVER OUTPUT FILE c Quit

Figure 13 — GCM4 Power Down
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