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1. Objective

This is a practical guide for preparing the soil, running a CPT test, installing a scaled bucket
foundation model and running a test in the large yellow sand box cos(Kristina) in the geotechnical
laboratory at Aalborg University. The test procedure is used for the examination of statically and
cyclically axially loaded bucket foundation model in dense sand. The foundation model in scale of
approximately 1:10 compared to the prototype size. The guide describes the step-by-step
procedure for tests with and without surface pressure. A detailed description of test setup using
the large yellow sand box for a monopile testing was provided by Thomassen (2015a), procedure
for monopile testing can be found in Thomassen (2015b), while safety instructions were given by
Vaitkunaite et al. (2014).
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Figure 1. The large yellow sand box cos(Kristina).

2. Safety First

The following tables provide a short overview of the main safety tools and recommendations
according to Vaitkunaite et al. (2014).



E. Vaitkunaite — Test procedure for Axially Loaded Bucket Foundations in Sand

Table 1. Safety equipment.

Equipment Action

Safety shoes To wear all the time.

Helmet To wear when working directly with the testing rig, sand box and operating the crane.
Safety sling To wear when standing on the sand box edge, fastening the hydraulic cylinders, climbing

on the top of the testing rig.

Earmuffs/Earplugs

To wear when vibrating

Vibration gloves

To wear when vibrating

Gloves

Recommended to wear as protection against splinters or the like

Knee protections

Recommended to wear when vibrating

Table 2. Safety rules.

Procedure Equipment required / recommended Comment

Loosening the sand Safety shoes / Gloves.

Vibrating Safety shoes, vibration gloves, helmet, | 1h of vibration is followed by 1h
earmuffs or earplugs / Knee of other type work.
protections, safety sling.

CPT testing Safety shoes, helmet / Gloves, safety

slings.

Fastening hydraulic cylinders

Safety shoes, helmet, safety slings /
Gloves.

Operating the crane

Safety shoes, helmet / Gloves.

Working with the MOOG system

Body parts, such as hands and
fingers, can never be under the
MOOG cylinder when the
pressure is “HIGH”.

Lifting heavy equipment

If the crane cannot be used, ask
some of the laboratory staff for
help with lifting, holding etc.

Working on the sand box

Safety shoes, helmet / Gloves.

Both of the safety enclosures
must be closed.
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3. Test Set-up
The following two figures are taken from Vaitkunaite et al. (2015).

] ©|—|
© |1 | ]
©
@
4 3
@ Bucket @ Drainage system @ Hydraulic piston
@ Saturated sand @ Ascension pipe Load cell
@ saturated gravel ® Load frame © Water tank
@ Displacement transducer @ Connecting flange

Figure 2. Test set-up drawing after Thomassen et al. (2015c).

330
165
185
350

520

Figure 3. Bucket model drawing, given dimensions in mm: pressure transducer (1); valves (2);
displacement transducers (3); positions for the pore pressure measurements (PP1-PP7).

4. Preparation of the Sand
Uniform sand compaction to high density ratio of approx. 80% is ensured by mechanical vibration
with a rod vibrator. Prior to each test the soil is loosened by an upward gradient of 0.9 applied
through the drainage system in the bottom of the sand container. An aluminium frame is mounted
on the top of the container to retain the water due to the level raise. Previous testing, e.g., Larsen
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(2008), has shown that this preparation method can ensure stable and comparable conditions in
the soil.

4.1Adding sand if needed
Sand compaction lowers the level of sand, if it can be expected that the level will be too low, some
additional sand can be poured before starting step 4.2.

4.2 Loosening sand with gradient
1. Ensured that the water tank is full. Make sure to close water valve (In) to the yellow box before
filling the water tank. When the water tank is full stop pouring the water to it.

2. Use the air-piston to blow all the sand away from the small groove in the frame. Be aware not
to blow sand in to any electronic devices. Use some paper to wipe the edge of the box after
using the air piston. Ensure a clean surface for mounting the aluminium frame.

3. Alarge rubber O-ring is washed and wiped with a towel. Afterwards it is placed in the groove
to ensure a tight connection. Make sure that it fits evenly all the way around.
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4. Place the aluminium frame on the sand box and make sure the rubber ring is correctly
positioned. The ring position is marked on the sand box and the aluminium frame with

numbers from 1 to 4. Fix the frame with clamps.
0 2 r Al YR

5. Open the valve “In”. A hydraulic gradient, i, of 0.9 should be used for loosening the sand. Thus

choose a pressure difference, which satisfies the criterion:
i=== Ah=i-H=09H,
Where: H is the thickness of the sand in the container (1.20 m); Ah is the pressure

difference in pressure head. (1.08 m)

The gradient should be applied for at least 5 min. (Water raises up by 6 cm in 20 min)

6. The wter I‘ével should be 5-8 cm above the soil surface.
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4.3Vibration
1. Place four aluminium beams in the frame. The bars and their positions are numbered.

2. Then the wooden plates with holes for the rod vibrator are placed on top of the bars. Each of
the plates should be adjusted to positions on the aluminium ring (grooves | and Il) which ensures
that no hole is blocked by the aluminium supporting beams.

3. Always use special gloves when vibrating. They help neutralize the vibration from the rod.
Helmet is needed when working under the metal beams.
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4. To ensure a uniform compaction of the soil the vibration: It is important to use the same speed
down and up the holes. It is needed to force the rod on the way down. If it feels like the rod wants
to twist during vibration, just let it, else the rod can break.

5. Every second hole should be vibrated. Before one test, the vibration holes marked by dot on the
wooden plates are vibrated and before the next test, the non-marked holes are vibrated and so on
for the following tests. This is done just to ensure a more uniform compaction of the soil by not
vibrating in the same holes every time.

6. After vibration is finished, the hose from the bottom of the sad box opened for the drain in the
sewerage “Out”. The water level is decreased to about 1 cm of water above the sand surface. It is
important that the draining of the water is done in low speed. The valve can be open to 50% of its
capacity.

7. Unclamp the aluminium frame and take out from the sand box. Remove the rubber ring.
8. Level the sand surface using an aluminium beam.
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5. CPT Testing in the Sandbox

5.1Preparing the equipment
Repeat steps 4.2.2-4.2.4.
Make sure that the holding beam is fixed in the centre of the rig (Chapter 3, Figure 2 (6)). If
not, then move it to the centre, rise up the wheels by the use of the screw, and tighten the
large bolt.

4. Position in the installation/CPT hydraulic cylinder (Chapter 3, Figure 2 (7)) in the point CPT1.
Tighten bolts “2” on both sides of the beam.

10
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5. The CPT is mounted on the installation/CPT hydraulic cylinder. Displacement transducer is
permanently attached to the hydraulic cylinder. It has to be used with care and cannot be left
unattended, because it is sensitive. Ensure the verticality of the CPT rod.

6. Four CPTs are carried out. The locations of CPTs are marked by black dots, and the distances
are written in mm. For a bucket of 500 mm skirt length, CPT is sampled to 600 mm depth.

550 |A400| 600 |A400] 550

2500

5.2 CPT data sampling in Catman
For more detailed description of this procedure, please, use Thomassen (2015b).

1. The CPT and displacement transducers are connected to the Spider8 system:

2. Use the program Catman Professional on the computer to record the information during the
test.

11
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3. Start Catman and open I/O definitions to load the required file (e.g., C:\Documents and
settings\Lab\Dokumenter\bucket\CPT.IOD).

HBM catman 5.0 Release 4 [INTERACTIVE]
File wWorksheet Measure Add-In  Options Help

=8 Project

definitions

= evice setps
- @ catModules
[ Online documents
(] Measurement Wizard
[T Database Manager
-.[0] Data Explorer
B4 Test Manager
+-E5 QuickView
-l Auto Command Lists
Script project
107 Favorites
- B8 Add-In
5 WBSript

—a

HBM catman 5.0 Release 4 [INTERACTIYE]
File ‘Workshest Measure Add-In Options  Help

&:-' Project _ IE If0-Definition; =C:\Documents and Settingsi ab\Dokumenteridxially loaded pile KT\CPTA142801_CPT.I0D>
1o Fleﬂn\tluns File ‘Worksheet Measure Connection IfO Channel Device Options Help
- E Device setups . §
-3 catModules ﬁ@|ﬂﬁ|%i!|!9|§{-.|@@
[ Online documents  Devioes
(7] Measurement Wizard Device Scan Hew device ) Madify x Remove
Bafihass Manager Dievice ype Iterface | Address
2| Data Explorer 1 [ode P11
Test Manager | 2 |MGCplus GPIBO 4
[+ Qi i 3
[ Autn Comrmand Lists | 4 |
& Seript project 1
7 Favarites —
- B Add-In fa C!m e - o
-----BVBScript e |-E®®|mﬁ§ﬂ§ﬂﬁmﬂg\%
1|d Mame Connection Settings Sengor Filter Scaling Stal
1 Tire: Spiderd_1 (3 Time Spiderd_1
D w5101 ¥ Spidert_1CHO [Flectr) 3wl "Devicasating [ User [nm
3 W510-2 B Spiderf_1CH 1 [Electr) :3 w5102 Device zetling M User [mm
4 CPT & Spiderd 1CH2 [Electr.) {i} CPT - Kristina januar 20 Auta K User [N]
5 110M250kN & Spidedt 1CH3 [Electr.) Q Device setting Device setling K User [kN]
& & Spiderd 1CH 4 & Spiderd 1CH4 [Electr] 4% Device setting Device getling B Extemal [
7 @ W51 7ktZ500mm & Spiderdt 1CHE [Electr) £ wS17k2500 Device setling M User [mm
8 Spider8_1CHE & Spiderd 1CHE [Electr) 4% Device sefting Device setiing B Extemal [
L8] Spiderf_1CH7 B Spiderdt 1CH7 [Electr) 4% Device setting Device setting B Extemal [
10 Spider8 1CHE & Spiderd 1CHE [Electr) % Device sefting Auto B Extemnal [
11 Time MGCplus_2 [Sample rate 1] @ Time MGCplus_2 Sample
12 pBa B MGCPus 2CHT [NET [Eng) 4% Device sefting dutg [+ User [kPz

12
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4. If the file is open, information about a lot of sensors will be displayed, but only two of them
will be active - CPT Load and CPT Displacement.

5. Device settings->Set 12 mV/V for the CPT cone.

6. CPT device is positioned so that the cone tip is situated on the sand surface and the
measurements are set to zero. This is done by marking the transducer in Catman and right
clicking on it, Set to zero is chosen.

(= Project IE |0-Definition <C:iDocuments and SettingsM.ab\Dokumenterixially loaded pile KTRCPTH142801_CPT.I0D>

gSVEZFS;ﬂJD:; File ‘Worksheet Measure Connection If0 Channel Device Options  Help
- @ catModules EE‘ BHedh w@Em !9 e EER
[ Online documents Devices
Measurement YWizard A pevice Scan @ New device ) Modify x Remove
[E] Database Manager e — Device tvoe ] Interface
[0 Data Explorer 1 [Spder 15 pidders LPT
% Test Manager 2 |MGCplus_2 MGCplus GFIED 4
- B Quickiiew 3|
Auto Cornmand Lists 4
Script project |
- g EZ;D;:ES —1/0 channels-
% vBScript Eae | @m0 | BRI PE A
ﬁ M ame Connection Setftings Sengor Filter Scaling Statug,
1 @ Time Spider_1 @ Time Spiderd_1 ) ' }
2 @ wsind B Spiders_1CHO [Electr.) % wWs104 " Device setting [+ User [mm
g 0 WS510-2 B8 Spider®_1CH1 [Electr.] } w5102 Dievice setting M User [mm
4 @ [ceT B8 SpideS 1 CH 2 [Electr ] £3 CPT - Kristina jaruar 20 Auta [+ User[M) @ 0
5 @ UTOM250kN ¥ Spides_1 CH 3 [Electr] 4% Device setting Device setting v User [kN]
=] Spider_1CH 4 B Spiderd 1CH 4 [Electr.] <& Device setting Dievice setting B Extemal [
7 @ [wST7EE00mm | Spided 1CHS [Electr.] 2 WwS17ki2500 Dievice setting [+ User [mm @ 0
8 Q Spider8_1CHE B8 Spider3 1CHE [Electr.) <% Device setting Device setting B Extenal [
| 8 Q Spider_1CH 7 B8 Spider3 1CHT [Electr.) <% Device setting Device setting B Extenal [
10 Q Spider3_1CH & B8 Spider3_1CHE [Electr.] Q Dievice getting Auta B Extenal [
11 Q Time MGCplus_2 [Sample rate 1) @ Tirne MGCplus_2 Sample
12 Q pEa B MGCplus_2CH 1 MET (Eng] Q Dievice zetting Avto M User [kPz
13 Q ool dizplacement B8 MGCplus_2 CH 21 MET [Eng.] 4% Device setting Auta M Uszer [mm
14 brnRlnar LTl R MET (Erat L3 Navica satting Atk %7 1 ar et

7. To start recording, data logger should be opened (CatModules->Measuring->Data logger). The
settings for it should be standard and should not be changed.

I Data logeen

General settings VYisualization window

Measurement settings ... J-"’[t] Realtime graph

Save to database

Iv Initialize |/0 channelz before start .
#  Save all active channels

Usze |/0 channel TARGET settings

I Autostop logger
Do ot zave

& after | 100000 samples
after | 10000 E £

[ Append new samples to existing database data

Online data export

I Load device setup before start C] Do not export
| ®*  Uze /0 channel TARGET szettings

E=zpart all channels

|

v Save settings on exit

13
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8. A graph will be shown on the screen. Desired parameters can be chosen to be displayed on the
graph in time.

9. Click on the green arrow to start measuring.

DL Mm@ w5 o= 2 P
Geegles | T390 | Savelesndsshass | |03 §0%a) =l

y(t) Real-time graph

S0 = LS 00,0

450,00

400,00

350,00

300,00

250,00

200,0

150,00

100,00

50,0

Ll b

0.0

i

i

b

Qe

g

¢
WEITkE2S00enm [ m ]

i
:
:
;
i

ail ]  Timalsl

10. Now the CPT testing can start. The movement of the CPT is controlled by a yellow controller.
The test is conducting with a penetration speed of 5mm/s, which can be checked on the
control panel mounted on the wall. When desired depth is reached (600 mm for the small
bucket), the CPT is stopped together with the data recording and the device is slowly taken out
of the sand.

14
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11. The data from the two relevant channels in Catman is saved as ASClI+ channel information file,
which can be used further for determination of the soil parameters as. The same procedure is
repeated for the other three CPT locations.

™| Data export E|
|cpt1 File name [ Append to file
| Se ﬂ Channels ta be exported Export farmat
=T " catman
3 Documents and Settings " catman [Wersion 4.5)
Lab " ASCI
A Dokumenter U10M250kN & ASCI + channel information

) Avially loaded pile KT
CPT

Spiderd_1CH 4

W] W51 7k2500mm
m Spidki. 1 CH 6 | £ DIADEMDIPC B1S)
Spideid 1 CH 7 " nSoft Time Series [ DAC]

Spided_1CH 8 ~ S
Time MGCplus_2 [Sample rate 1) e
p6a " EDASWIn (EDT]
MaooGdisplacement " FlexPro
MooGiload
~
MGCplus 2 CH 23 CAESAR Remus [[RAMS)
MECplus_2 CH 2-4 " MTS RPC I [RSF)
MGCplus_2 CH 25 M| ASAM ODS [ATF)
|*>‘35E [4sCI] j iz Select channels containing data  Microsoft Excel | 8]
File comment
TAB | Separator
| J [v Append channel numbers
| J [V Append parameter IDs

@ Help ' OK x Cancel

If satisfactory results are achieved, the test procedure can continue to Chapter 6. If required
relative density is too low, the sand can be vibrated more until good results are shown in the CPT
data. On the other hand, if the soil is too dense, the gradient can be started for some minutes to
loosen up the soil.

6. Installation

6.1Preparing the equipment

1. Place back the aluminium frame with four beams and the two vibration panels as earlier
explained (section 4.3).

2. The bucket model must be cleaned well from previous use. Push out the dry sand (if there is
some) from the bucket pipes by the compressed air and afterwards clean it with towel.
However, you cannot blow compressed air to the pore pressure transducers. Always keep the
cables and plugs protected from sand or water.

15
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3. Position in the installation/CPT hydraulic cylinder in the centre. For tests with membrane go to
section 6.2 and for tests without membrane to section 6.3.

6.2 Installation of a bucket WITH the membrane
1. Fix the membrane to the bucket. Until December 2014 a thin yellow membrane was used,
after that it was changed to a thicker blue membrane, because it proved to be more durable.

2. Afterward, the bucket is raised with crane and submerged in a water tank. Using a pump
connected to the pore water pressured sensors, air is removed from the pipes of the bucket.
Opening and closing the valves can help in the procedure. In the end the valves are closed. The
pour water pressure sensors must be protected to avoid shocks onto them.

16
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3. Take out the bucket from the water tank and situate it under the pressure cell on the sand box
(use crane and manual pushing). Fix the bucket to the installation cylinder by an intermediate
part. Tighten up the four bolts.

17
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5. Place the bucket just above the surface of the sand. Tare the displacement and load
measurement.

6. Install the bucket, speed 0.2 mm/s. The speed is selected in frequency transformation box.
Installation force is measured by a load cell (MGCplus), remember to connect the load and
displacement sensors. Use Catman for data recording. Leave the two big valves open! The
500 m length skirt must reach 70 kN preload.

7. When the bucket is installed, dissemble the installation cylinder and move it aside. Leave the
red bucket valves open.

8. Place at least one small timber panel on the ring (to use a support when standing) and fix the
actuator, but do not connect it to the bucket yet.

9. Remove the beams and the rubber ring, clean carefully the groove and place in it a thin layer

of rubber.

18
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10. Spread evenly the layer of filter and the membrane.

11. Push into the groove a circle-section rubber ring (89 mm).

12. Carefully position the smaller aluminium ring on the circumference of the sand box.

13. Clamp the frame to the sand box edge with four clamps, one to each side of the setup (1-4).
Check that all clamps fit tightly.

6.3 Installation of a bucket WITHOUT the membrane
1. The bucket is raised with crane and submerged in a water tank. Using a pump connected to the
pore water pressured sensors, air is removed from the pipes of the bucket. Opening and closing

19
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the valves can help in the procedure. In the end the valves are closed. The pour water pressure
sensors must be protected to avoid shocks onto them. See figures in step 6.2.2.

2. Take out the bucket from the water tank and situate it under the pressure cell on the sand box
(use crane and manual pushing). Fix the bucket to the installation cylinder by an intermediate

part. Tighten up the four bolts.

3. Lift up the bucket and take out the supporting panels and the two middle beams. See figure in
step 6.2.4.

4. Place the bucket just above the surface of the sand. Tare the displacement and load
measurement.

5. Install the bucket, speed 0.2 mm/s. The speed is selected in frequency transformation box.
Installation force is measured by a load cell (MGCplus), remember to connect the load and
displacement sensors. Use Catman for data recording. Leave the two big valves open! The 500 m
length skirt must reach 70 kN preload. See figure in step 6.2.6.

20
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6. When the bucket is installed, dissemble the installation cylinder and move it aside. Leave the
red bucket valves open.

7. Place at least one small timber panel on the support structure (to use a support when standing)
and fix the actuator, but do not connect it to the bucket yet.

7. Connecting Actuator
It is highly recommended to read MOOG manual before working with the system.

1. Start MOOG computer.
2. Yellow MOOG icon on a desktop, when it says started at the bottom then the red icon of
MOOG.

Inl=isisy
IR tEGTatE )
(LESTE- T TE]
ETVET
3. Connect the controller — connect station (indicated by green light)

4. If it turns to red color then restart the hardware by popping up button Clear Interlock.

@ No station connected

5. Turn on the hydraulic system (green button on the wall - start).

6. The hydraulic pump should be started by pressing the button in the station bar and
choosing low. Modes of the Hardware, can be changed from Off -> Low -> High. Click on
High to increase the pressure in the pipes. Be aware that the cylinder might move due to
the change of the pressure and therefore do not have any body parts under the cell.
Strange sounds from the pressure cylinder are common when turning on the system.

21
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Low — prone to arbitrary and slowly change position of the piston
High — keeps full operative pressure, can abruptly move (dangerous)

NEVER switched on if anyone working directly under the actuator or with it.

Hardware control panel o+

Activation

Sor | Oion ) IWE

MO O S  Integrated Test Suite

7. Press “Setpoint and span”. The graph shows the position of the hydraulic piston at the
given time. “Setpoint” is the position of the hydraulic cylinder; 200 mm means that the
cylinder is in its uppermost position. The span of the cylinder is from 200 mm to -200 mm.
By changing the number in “Setpoint”, the cylinder moves to the given position with the
speed given in “Setpoint rate limit”. Be aware that MOOG do not register the changes
made before “Enter” is pressed.

+200 mm
—l_ Tension

-200 mm
—  Compression

8. Test the actuators cyclic response before connecting to the bucket.
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9. Carefully connect the actuator to the bucket. Bucket can be lightly preloaded, e.g. 5 kN,
when fixing the bolts. Unload bucket to 0 kN. Close the read valves. From now on the
MOOG equipment works all the time.

10. Mount two external displacement transducers (e.g. HBM WS10, 125 mm). Connect them to
the transducer box.

11. Connect pore pressure transducers to the transducer box. Make sure that displacement,
load and all pressure transducers are connected.
12. Proceed to chapter 9 if the test is without the membrane.
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8. Pressure Application on the Membrane

1. Connect a pressure transducer to the membrane.

LLLULAAUAAALARAARERSRRRERE  ALAAE

2. Connect four suction piles to the membrane.

3. Zero pressure measurements in Catman (you may also zero the rest of the transducers).
See also chapter 10 for more information about Catman or read HBM Catman Professional
manual.

4. Turn on the vacuum pump and regulate until the wanted suction level is reached, then

open the valve for suction from the sand box.

5. When required suction is established, mark down the measurement of the load cell in
MOOG. For example, at 70 kPa suction it can be about 23 kN. This load is impacting load
cell due to the membrane suction. It must be considered when analysing data and planning
the loading program.

24



E. Vaitkunaite - Test procedure for Axially Loaded Bucket Foundations in Sand

9. Setting the Loading Program and sampling in MOOG

The detailed description is made for long term loading, such as cyclic loading, but the principle is
similar to short term loading. It is highly recommended to read the MOOG manual before using

the equipment.

9.1Setting the loading program and sampling in MOOG
Yellow MOOG icon on a desktop, when it says started at the bottom then the red icon of
MOOG.
Create new project and fill out project name + description, then Save
Connect the controller — connect station (indicated by green light)
If it turns to red colour then restart the hardware by popping up button Clear Interlock.

@ No station connected

Turn on the hydraulic system (green button on the wall - start).

The hydraulic pump should be started by pressing the button in the station bar and
choosing low. Modes of the Hardware, can be changed from Off -> Low -> High. Click on
High to increase the pressure in the pipes. Be aware that the cylinder might move due to
the change of the pressure and therefore do not have any body parts under the cell.
Strange sounds from the pressure cylinder are common when turning on the system.

Low — prone to arbitrary and slowly change position of the piston

High — keeps full operative pressure, can abruptly move (dangerous)

NEVER switch on if anyone is working directly under the actuator or with it.

10.30.222.18

@ High

Idle

Ha

rdware control panel o+

Activatior

Qoff || GLow

| "R

Global station status

NOOCS  Integrated Test Suite
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7. Master span represents ratio between inserted load and applied load
8. Settings:

e First of all the coordinate system needs to be reviewed. (Ranges might be different
from device to device).

- pmuunues
Manual calibration
* [AProjects
Transducer type: | Potentiometer ~
*  [ATest management ==
Transducer range Sensitivity
v F3Test station Minimum: -260 mm || Sensitivity mode: [ Positive/Negative =
* [[station IO Maximum: 260 mm §§| Positive sensitivity: 51.465| mm/V
¥ DStation setup Unit: mm Negative sensitivity: 51.465 | mm/V
Zero offset: 8.041| V
{5) alias Editor Calibration validity
rm—— Calibration date: 10/9/2012 I~
I [8 Transducer calibration I /9
Valid until: |_Date from date picker ']
[7l safeguarding
[1o/e/2013 &=
3 Tuning
Miscellaneous
E3 setpoint and span :
Polarity: |_Positive |
@ Rest condition editor
E2 Scripting center
» [ station player

Test station -> Station setup -> Transducer calibration

e Important to choose the correct Channel and its attribute. Needs to be taken into account

that total minimum and maximum cannot be reached exactly, for example limit -200 mm
goes max to -199.5 mm.

-200 mm
Compression

e Setpoint and span, the graph represents the position of the piston at the given time.
Setpoint is the position of the hydraulic cylinder in coordinate system, can be adjusted by
choosing a proper channel and changing a position/force.

*To change the position be aware that MOOG reacts immediately after value is changed and
confirmed by ENTER (only moves when hardware is set on High), therefore first of all the rate limit

(mm/s) needs to be changed. The piston will move with the chosen velocity. It is safe to start with
0.1 mm/s.
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Navigation < Test station > Station setup > Setpoint and s|

3 Home B W
- utilities v Oscilloscope
» A Projects 422-1!‘&_
» [A Test management
¥ FA Test station *2

> [f] station IO

421,
¥ [ station setup
. . £
[ Alias Editor Eanls

[0 Transducer calibration

[A safequarding 421,
[ Tuning
E3 Setpoint and span I 421,

[ Rest condition editor '! | |
-10 -9.6 9.2 -8.8 -

Scripting center

* DI station player v Setpoint and span properties.
Property name Value
Master span 100 %
Master span rate limit 20 %o/s
Channel span 100 %
Channel span rate limit 20 %/s
Setpoint 422.0786 mm
1 mm/s

e Red curve represents anticipated behaviour

e Blue curve is real measured behaviour.
e An extra oscilloscope and digital meter can be added for better coordination. (Drag and

drop from the tree at the left)

wEer WwEoeSn 7o

Navigation ¢ | Test station > Station setup > Setpoint and span

G Home IW* (position <]

9. Recording of the entire procedure(including moving with the piston):
e General information needs to be filled out including duration in seconds and sample rate in
Hz. To signal list, the channels which should recorded can be dragged.

T4 bequence player I
Recording I v Properties
Basic properties Peak-Vall pling: —
Sample rate (1000 | Hz
Setup name | i —
Recording namef N 7 Resampling method Linear Interpolation 2
—— i Valley window size |7
i o coc | Aeexthreshold 0 ] EU
Peak-Valley threshold (g ] %
Node tree viewer -gex
I Signal list I > la
v Node tree & = =N
Force PPO1 PPO4 PPO7 PP10 P13
Drag {| position P02 PPOS PPOS P11 PressTank
HorisontalDispMOOG ~ PPO3 PPOG PPOY P12 Current Cycle Number
i i
» Properties

Controls Overall progress
® ® '
Record _ Stop ‘

0.00% Complete
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9.2 Option 1 (works):
1. Create a new loading program:_Test management -> Test browser ->Create and insert a

name then click next.
2. Set the Setpoint to the starting point of the cyclic loading. Velocity in kN/s, End value in +X

kN. (Pull)

3. Load Mode Cyclic: Number of cycles Y, Wave form sin, Amplitude +X kN, Frequency Z Hz,
Offset 0 kN.

4. Load Mode Ramp: Velocity in mm/s, Transition type RAMP, End value in +X mm. (Pull)

5. Record: Sequence duration, Force and Displacement.

.
r

I
%\

7

—
l Instructions <<| Properties «
[
Instruction Y|
Cycle
¥4 Ramp
~  Basic properties
[} Recording Name Cyclel
E3 Hold Countless
% Cyde Duration A [0.00 [sec ~
Waveform | Sine ~)
o/ ! £ Grou
0 L P Amplitude A o mm
A,
u ﬁ Frequency A Lo Hz
Cyclel Recordi... 4
'8 [ Show message Velocity 0 mmy/Sec
= Pl i Deg
[E] Set digital output BaseliRt 2
Offset 0 mm
Fade in cycles 0
“ T Digital input trigger Amplitude matching
Ramp1l % Analog input trigger Phase matching
2 property trigger Stop condition
A Mapping properties
I3 Go to rest condition 1 Channel [_Channel1 5
Mode Position z
G Go to rest condition 2 ‘ L J
~ Advanced properties
Keep correction factors
6. Save -> Load -> (Start Catman sampling) ->Play.

N

The arrow between (1) and (2) and no arrow to (3) are VERY important.

8. Safeguarding - option where we can set safety boundary conditions for an experiment does
not work perfectly, because the displacement transducer is mounted on the actuator and
not on the bucket and there are different defections in the system. Therefore, it cannot be
relied on it 100%.

9. When the experiment is accomplished recorded, data can be saved: Utilities -> Data

browser, export in format CSV.

9.3 Option 2 (works, manual):
1. Recording only external in this case
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2. Set the Setpoint to the starting point of the cyclic loading. Velocity in kN/s, End value in +X
kN. (Pull

3. Set cycles: Number of cycles Y, Wave form sin, Amplitude +X kN, Frequency Z Hz.
Set the Setpoint to the final pull-out: Velocity in mm/s, Transition type RAMP, End value in
+X mm. (Pull)

9.4 Option 3 (does not work always):

1. Create a new project — loading program.
Load Mode Ramp: Duration in s, Transition type RAMP, End value in +X kN. (Pull)

3. Load Mode Cyclic: Number of cycles Y, Wave form sin, Amplitude +X kN, Frequency Z Hz,
Offset +X kN.

4. Load Mode Ramp: Duration in s, Transition type RAMP, End value in -2 kN. Easier to
unscrew bolts.

5. Record: Sequence duration, Force and Displacement.

)
2

M—

v

E—
3

) —

9.5 Testing Static Axially Loaded Bucket with MOOG
1. Set the safeguarding limits for loads and displacements.

2. Set extra recording if wanted.

3. Create a new project — loading program.

4. Load Mode Ramp: Velocity in mm/s, Transition type RAMP, End value in +X mm. (Pull)
5. Load Mode Ramp: Duration in s, Transition type RAMP, End value in -2 kN.

6. Record: Sequence duration, Force and Displacement.

7. Save -> Load -> Play
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10. Data Sampling in Catman (long-term)
Make sure that all the connections are correctly placed and the Data Acquisition system with all
the connections is switched on. During this testing program two Data Acquisition systems are
used: during installation and CPT testing — Spider8, and during loading sequence — MGCplus. The
two systems CANNOT work together at the same time, because it brings up numerous errors in
the data sampling. The following information is written for a Spider8 box, but it is the same for
MGCplus.

1. 1/0 definitions — input/output
2. Set up the measuring channels (can be loaded template file). To review the connections
click on continuous readings of channels to see actual values.

=

B PDJEEt IH |10 Channel definition, <D:\Documents and Settings\ab\Desktop)Evelina\Catman)\CPT. 10D >
IEJ;O deﬁmt!'jns File ‘\Worksheet Measure Connmection [0 Channel Device Options Help
evice setups §
= [@ catvodules ﬁ Hewd wnllm 2884 v HEA
Online documents Devices
Measurerment Wizard @ Device Scan E New device @ Modify x Remove
(] Database Manager Hame Dievice tupe Interface Address e
% Data Explorer 1 |Spiderd_1 Spiderd usB USBHEMO0S8
Test Manager 2 |
0 Quickyiew 3 | ]
Auto Command Lists 4 z
[# script project | v
g ZZ‘;D;NES 170 channels
& -In —
% vescript = | mo G MEBEEERE R
% MName Connection Settings Sensor Filter Scaling Statuz/Reading ﬂ Sample late;
1 Time Spiders 1 @ Time Spiderd_1 )
2 O Position B8 Spiderd_1 CH 0-1 [Electr.) (} Device setting Device setting \}L‘f User [m 1 5Hz
3 @ Tip Resistarce B Spided_1CH 141 [Electr.] %% Device satting Device setting [+ User ] Check hardware connection
=] Charinel 4 @ NC Shows measurement signal
B ot S i
6 @ [ChanrelG Q nC Unio zero halance
7 1| |Chamnel? @ c Lack zero halancing
o Q Channel 8 & e Unlack zero balancing
9 @ [Chanreld @ uC

3. Before every measurement, it is a good idea to Zero balance the status of all channels, for
easier reading afterwards.
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4. Prepper the Online document:

= Project

/0 definitions

Device setups

- @ catModules

[ Online documents
E Measurement Wizard
(H Database Manager
Data Explorer

2] Test Manager

B QuickWiew

Autn Cornmand Lists

3 WBScript

Drag and drop wanted channels in to the space, or load template OPG file.

Fle Worksheet Measwre Add-dn Options Help

nline Document<NONAME.OPG> Page1
File Worksheet Measure Edt Page Tools Help

FHS IREEZ b GX | @@Sm||EH

Position

0.000

[ime SpiderS_.

Chanmel &

10.641

0.000

Data source Dragi

GHQP

1/0 channels =]

1-10

el Time Spiderd 1
o] Pesition

e Tip Resistance
el Channel 4

el Channel §

er] Channel b

el Chaninel 7

el Chaninel 8

il Chaninel 9

iz Channel 10
11-20

21-20

3-40

Prepper the Measurement Wizard — settings of the recording.
Important to fill out Period time and number of periods.

BM catman 5.0 Release 4 [ INTERA!

File  Worksheet

Project

1/0 definitions

- [Ei] Device setups

e2! catvodules

- [ Online docurments
Measurement Wizard

- [0] Database Manager

Data Explarer

- Test Manager

& Quickiegw

- [mm Auto Command Lists

- Script project

{7 Favorites

-8 add-In

& VBScrint

Measure  Add-In Options  Help

Online Document<NONAME.OPG> Page1

File ‘Workshest Measure Edit Page Tools Help

FHS 2R 7 | shGX @mabal @G| «% CDERA

Configure Measurement

IEL Periodic measurement

neral settings

o Measuremnent settings

j Tyvpe of measurement

m online Document

[1024 I~ Waluss per period|
100 W Period time [s]

|3 No. of periods

| Period start

& automatic
" manual using <RETURN>
DM on 140 channel |1

T Trigger...

" Donot save

@ 1/0 channel = databass channel

(~ Black storage statting fiom channel [T
Keep the Iash_ peniods

I Append periods to database channels

 Period storage in database |

W Initialize /0 charnels prior to measurement

¥ Update realtime objects during period

i before each period
0 wait for
™ Zero balance

™ Calibrate

Clear peak value
r buffer

¥ Resettime base

I D-0UT chanrel [T
(50 me)

after each period
™ Print anline page
¥ Export data

every|1
Export options...

periods

I~ D-OUT charrel [T
[50me)

~ Online data export

Do not export
7 1/0 channel TARGET
& Export all channels

Export options...

[Current document

@ Help Save..

File base name

7 Load...

Options for data export after measurement period 5]

0 Start Measurernent Wizard

& 0K

Online Document:

x Cancel

Comment

|Pr\Bocuments and Settings\ab\Daskioph1 234wial 45T

Save mode [Export after

period)

&+ Each period ta new file [file name = base name + period number)

" #ppend each period ta same file (file name = base name]

DIADEM/DIA-PC [GIS)

€ Binam for online import

~Save mode [Online Export]
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e Mark export data and set output format on ASCll+channel information.

e In Measurement settings, sample rate in Hz can be adjusted (min 2Hz for cyclic loading).

L. 1HBM catman 5.0 Releasa 4 [INTERACTIV

= Project

1/0 definitions e
£ Device setups —

Ea\MDduIesp =z S & % '} FhGX @@t H @ | o -, @
-[id 2nline documents
Measurement Wizard
(] Database Manager Configure Measurement Wizard
5] Data Explorer

% Test Manager
QuickMiew General settings &% Measurement settings E 2nline Document
Auto Command Lists -
Script project

{ZiQalipe.Document HONAME OBE 2 Ragel.

=l

(<

|7-‘i, Periodic measurement :J Type of measurement

el

B Adwanced view

{7 Favorites o —
- & Add-In 1~ Sample rate timing
3 vBseript & Dewiceintema tiring

7 PC-internal timing 1 Interval [5)

-
Device Sample rate (Hz] |

| Spiderd 1 5

[Cument document Online Document

@ Help Save.. B Load... @ start Measurement Wizard & OK X cancel

e When everything is set up, start recording by clicking on the following icon and then clock
start at the top of the newly opened window.

[ Channel definition =D:\Documents and Settingsiabl\DesktopiEvelina\Catman\CPT. I0OD>
Worksheet Measure Connection  IfO Channel Device Options  Help

d5  Bwh MEY D8 v @R

ices

e |f everything goes fine the recorded output files will be saved automatically.

10.1 Stopping the data sampling and saving data in Catman manually
1. In need of abrupt interruption press the red button-stop at the top.

2. Note that interrupted file needs to be saved manually (files before interruption are saved
automatically).
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[T Periodic measurememnt

Online Export:
Master sample rate:
Data transfer:
Realtime lag:
Device status:
DAQ Status:
MGCplus PC-Card recording:
Samples recorded:

™ Data export

@ | File name [~ Appendtofile
] Chemnels o be epored Expor amat
— v Time Spider8_1 A | catman
=08 . \v! Position - 5
s v I, || | camentesendd)
‘\—jlf_‘b M [ {ChanneM " ascl
e [ Channel 5 & ASCII + channel information
N catmaniS) ] Channel §
["] Channel 7
) Channel 8 ||| ¢ DIADEM/DIAPC (GIS)
Channel 9 " nSoft Time Series (DAC)
test1.asc [ Channel 10 - oo
test1_2.asc [ ] Channel 11 nSoft XY Pairs (MDF)
[] Channel 12 " EDASWin (EDT)
Channel 13 " FlexPro
Chamnel 14  CAESAR Remus (RMS)
Channel 15 i
Channel 16 " MTS RPC Il (RSP)
Channel 17 ¥ || ASAM ODS (ATF)
|=4sC (ascin =l iz Select channels containing data " Microsoft Excel | &]
File comment
m Separator
I =] el || ¥ Append channel numbers
I ;I . IV Append parameter IDs
@ Help «/ OK X cancel

11. Switching off the MOOG System after the Test
1. Make sure all the data is saved.
Turn off the hardware in MOOG, step by step, from High -> Low -> Off, then Red button on
the wall (on the hydraulic station).
3. If something goes wrong the emergency stop button can be pressed. The data can be saved
manually in Catman.
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