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Test Procedure for Axially Loaded Piles in Sand



1 Objective

The test procedure described in the following is used when examining the effects of static or cyclic loading

on the skin friction of an axially loaded pile in dense sand. The pile specimen is only loaded in tension to

avoid any contribution from the base resistance. The pile dimensions are chosen to resemble full scale

dimension of piles used in offshore pile foundations today. In this report is given a detailed description of

the soil preparation and pile installation procedures as well data acquisition methods. Thomassen (2015a)

gives a detailed description of the test setup and used equipment while safety instructions are given by
(Vaitkunaite, et al. 2015).

2 Safety Equipment

Safety shoes -
Helmet -
Safety sling -

Earmuffs
Vibration gloves -
Gloves -
Kee protections

Should be worn all the time

Should be worn all the time except when seated at the computer

Should be worn when standing on the sand box edge or the footbridges across the
sand box

Should be worn when vibrating

Should be worn when vibrating

Could be worn as protection against splinters or the like

_ Could be worn

3 Pile Installation
The pile is installed in the sand prior to soil preparation to avoid any installation effects on the test results.

3.1 Preparation of the Pore Pressure Transducers
The pipes along the pile shaft which is connected to the pore pressure transducers should be blow free of

sand.
1)
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2) Blow through the pipes with a compressor.

3) The hoses from the pore pressure transducers are hereafter mounted again. Make sure that the

hoses are connected to the correct pipes and pore pressure transducers by following the
numbering.

The pore pressure transducers are saturated.

1. Open the valves above the pore pressure transducers to enable free water flow through the pipes.

2. Lift the pile by us

‘t,-- "‘J.J.?y e, [ ".'.ll" ¥ :'iﬁ jr : | | \
3. Immerse the pile in the water reservoir standing next to the sand box until it hangs 1-2 cm above
the bottom.
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4. Turn on the vacuum pump by opening the valve on the wall next to the blue tank and turn the knob
on the regulator on the side of the blue tank.

5. Use a three-legged quick-coupling to make a closed circuit of three of the hoses connected to the
vacuum pump. The remaining hose is connected to a smaller diameter hose, with another quick-
coupling.

6. Suck water up to the pore pressure transducers by means of the vacuum pump. Open and close the
valves on the hose below the pore pressure transducers a few times while suction is applied until
no air bubbles are trapped inside the valves.

7. Close the valve above the pore pressure transducers.
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8. Check that the water does not sink in the hose underneath the pore pressure transducers after the
valves are closed. If it does, one of the connections is not tight and should be tightened or repaired.

3.2 Loosening the Sand
If Aluminium frame 1 is not clamped to the edge of the sand box, the succeeding procedure is followed.
1. The groove at the edge of the sand box is cleaned with paper and compressor.

3. Aluminium frame 1 is placed on the edge of the sand box so that the numbering on the frame and
the sand box matches.
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4. The frame is clamped to the edge to make the connection water tight with at least eight clamps.
First put clamps at the four numbered positions of aluminium frame 1. Then put one clamp
between each pair of the first clamps. Check that the first for clamps still fits tightly.

To enable pile installation and following vibration of the sand, the sand is loosened by a hydraulic gradient
of i = 0.9. This value of the gradient ensures that the soil is loosened enough without creating water
channels in the sand. The gradient is applied for at least five minutes and until the water level is 5-8 cm
above the soil surface. The reason for raising the water level above the soil surface is to avoid air flowing
into the sand during vibration. A gradient of 0.9 is obtained by letting water in trough the bottom of the
sand box and choosing the correct difference in water head, Ah, compared to the thickness of the sand
layer, H =1.2 m.

Ah Ah
— ©09=——o Ah=1.08m

"TH 12m

Applying the gradient.
1. Before applying the gradient it is ensured that the water tank is filled. If necessary, water is lead
into the tank by opening the valve. Make sure to close the valve leading water into the sand box
before filling the water tank. When the water tank is full, close the valve letting water into it.
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2. The valve leading water into the sand box is opened. The difference in pressure head is monitored
in the ascension pipe. The correct level is marked by a piece of yellow and black tape. The pressure
head is controlled by adjusting the flow through the valve.

3.3 Connection of the Pile to Hydraulic Cylinder 1
Workspace is created.
1. The two short aluminium bars are placed according to the numbering of the sockets on aluminium

frame 1. The footbridges are placed between the aluminium bars in the middle of the sand box.

Positioning hydraulic cylinder 1.

1. The rack of hydraulic cylinder 1 is fastened in the middle position of the load beam with the eight
bolts. If the holes for the bolts do not fit entirely, the cylinder is moved slightly sideways by means
of a screwdriver or something like it. The four corner bolts are tightened little by little in turn till the
flanges of the rack and the loading beam are tight together. Hereafter, the last four bolts are
tightened and all bolts are checked.
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2. The screws in the middle of the rack are lowered till they touch the load beam this will ease the
release of the bolts later on.

Connecting the pile to hydraulic cylinder 1
1. The pileis lifted from the water reservoir with crane and placed on the footbridges.

2. The pile is disconnected from the crane and pushed underneath the transition piece 2 to hydraulic
cylinder 1 so that the holes in the two match.

3. The pile is connected to the transition piece with four bolts, and lifted a little bit with hydraulic
cylinder 1 from the footbridges. Make sure that two of the holes in the pile flange are aligned with
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the load beam so that CPTs can be conducted inside the pile after installation and vibration without
moving the load beam.

4. The pore pressure transducers are connected to the box hanging on the load beam which is
connected to the MGCplus.

y = |
}
E Y -
4“ ’ ¢ A
- A BN

6. A displacement transducer, permanently connected to Spider 8, is fixed to hydraulic cylinder 1 and
measures its movements.

7. The footbridges are moved from underneath the pile to the sides of it and the pile is lowered until
it touches the sand surface.

10
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3.4 Installation
Turn on the computer connected to Spider 8 and MGCplus and start up Catman.

1.

4.

(Detailed description of procedure in Catman)

Check that the pore pressure transducers are still saturated and note in the log book if some of
them are not.

Check that the pore pressure transducers, the load cell and the displacement transducers are
measuring correctly.

Reset the measurements.

Installing the pile.

1.

3.

Set the installation rate to 6 mm/s by turning the black knob on the switchboard.

The black knob on the controller is positioned in the middle or upper position which will introduce
the displacement rate set on the switchboard. If it is positioned in the lower position, the
displacement rate will be 6.18 mm/s (maximum). The red button is pressed to stop the cylinder
moving. The cylinder will stop automatically when the cylinder it reaches its outmost.

The installation is started with hydraulic cylinder 1 and at the same time Catman recordings are
started.

11
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4. The pile plugs at the last part of the installation and the hydraulics cannot provide the power
necessary to push the pile further into the sand; instead it begins to punch the pile into the sand.
To avoid this, pull the pile out by approximately 1 cm and then continue to push the pile down.

5. The installation is stopped when the hydraulic piston is in its outmost position which corresponds

to an installation depth of approximately 0.98 m.

6. Catman is stopped and the measurements saved.
7. The load cell is disconnected while the pore pressure transducers stays connected.

4 Preparation of the Sand

The sand in the sand box is prepared before each test to insure a high density of the sand (D, = 85%).
Moreover, the preparation ensures that the density is similar in all the conducted tests. The procedure is to
vibrate the sand with a rod vibrator, and hereafter checking the density by CPTs several places in the sand
box.

4.1 Vibrating the Sand
Mounting the vibration plate.
1. Two small aluminium bars are placed in the sockets on the two aluminium bars that are already
there.

2. The vibration plates in the stand next to the sand box are placed on the beams so that the straight
sides are parallel to the long aluminium bars. Check, that no holes are blocked by the aluminium
bars.

12
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Safety procedure.
1. Vibration is done with a rod vibrator through the holes in the vibration plates. Safety shoes, helmet,
earmuffs/earplugs, and vibration gloves is worn. It is important to wear the correct size of gloves as

it can give friction wounds to wear too small or too large gloves. If seated while vibrating it is not
necessary to wear the safety sling.

2. Vibration is only allowed for one hour at a time, after that a one hour break is compulsory, due to
the risk of getting vibration white fingers.

Vibration procedure:
1. Before conducting a test with the 1 m long pile, vibration is done in every second hole of the plates.
To vibrate 110 cm down, a powerful rod vibrator with an effect radius of 60 mm is used. Before one
test, the vibration holes marked by solid circles in the principle sketch are vibrated and before the
next test, the holes marked by non-solid circles are vibrated and so on for the following tests. This
is done just to ensure a more homogeneous compaction of the soil by not vibrating in the same
holes every time.

13



2. The sand inside the pile is also vibrated. The sand is vibrated at the two positions inside the pile
marked by dashed circles in the principle sketch. These two positions should not be aligned with
the load beam, because CPTs should be conducted after vibration and not in a vibration hole and
CPTs can only be conducted in line with the load beam.

3. The vibrator is gently pushed into the sand until the yellow mark on the vibrator hose is at the

same level as the vibration plate. This corresponds to a vibration depth of 1.10 m and should take

approximately 1 min.

[T

4. The vibrator is pulled gently out of the sand in approximately 1 min.

4.2 After Vibration
Before conducting CPTs the water level is lowered to approximately 1 cm above the soil surface.
1. This can be done in two ways.
a. The first way is to place the end of the hose attached to the out-valve in the drain. The out-
valve is then opened and the water flows out through the bottom of the sand box. This is a
rather slow method (approximately 30 min) and courses a downward gradient in the sand,
which may lead to a small increase in the soil compaction.

14
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b. The other method is to lead the water out from the top of the sand box. Make sure that the
out-valve is closed and detach it from the pipe. Place one end of the hose in the drain and
the other in the water over the soil surface. A vacuum cleaner can be used to get the water
flowing to the drain. Make sure that the sand is not sucked into the hose and out in the
drain. This method lowers the water level in approximately 10 min and does not influence
the compaction of the soil.

2. Afterwards, the hose is reattached to the out-valve and rolled together.

Preparing work platform:
1. The vibration plates are removed and placed in the stand mounted on the side of the sand box.

15
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2. The two small aluminium bars are removed and the two footbridges are placed between the two

remaining beams.

Hydraulic cylinder 1 is moved from the middle position to the right side of the load beam.
1. Hydraulic cylinder 1 is detached from the pile by removing the four bolts and the cylinder is raised
to its uppermost position.

2. The eight bolts fastening hydraulic cylinder 1 to the load beam is loosened and removed,
thereafter, the middle bolt on each side of the load beam is loosened with the ratchet spanner.

16
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4.3 Conducting CPTs
CPTs are conducted five places in the sand box to validate that the sand is approximately homogeneous
throughout the box.

Preparation before conducting the first CPT.

1. Move the rack holding hydraulic cylinder 1 to the first CPT position. The screws on each side of the
rack holding hydraulic cylinder 1 is positioned above the “CPT 1 PILE” mark on the load beam
flange. The screws are tightened with the racket spanner until the rack and the load beam flange is
tight together and the rack cannot be moved.

/

17
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2. Remove transition piece 2 (to the right) from the load cell and insert transition piece 1 (to the left)
instead.

4. The cable from the CPT is connected to Spider 8 via the cable box mounted on the load beam. To
Spider8 is also connected.
5. The speed of the CPT penetration is set to 5 mm/s.

6. The CPT device is lowered until the tip of the CPT cone is right above the soil surface.

9. Catman is started.

18
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tman Pro

Placering: Z:\ProgrammerHEM\Ccatmans0

BM catman 5.0 Release 4 [INTERACTIVE]

ol

File Worksheet Measure AddIn Options Help

File Worksheet Measure Add-In Options  Help = Projert 1 NONAME.INS »
E;E:TE‘ES; Fle Worksheet Measure Connection Ui Channel Device Optins Help
-3 catModules FHS B vm= |58 W EHER
(i Online documents  Devices
Dewvice SEUJPS [ Measurement Wizard B3 pevics Scan New device Madify.
catiodules [ Database Managsr e T ntettace
. 1 ]
----- [ Online docurments
7] Measurement Wizard & B Quickview N
- Auto Cornrmand Lists 4
(@] Database Manager [ script project ‘
{51 Data Explarer . g Faniizs Ry ep—
----- 24 Test Manager 5 vBserpt ER @ me e d SRR
Quickyiew 2 Name Connection Settinge
Auto Command Lists 1 Charrel 1 &
. X 2 Channel 2 @ NC
- Script project | 3 @ Chamnel3 @ e
..... 17 Favorites 4 k| Chameld & e
5 @ Chanrel 5 @ N
-4 Add-In 6 & Channels @ e
..... £ wBeScript 7 @ Chamnel? & ne
3 @ Chamneld e ne
9 @ Channeld @ Nt
10 & Channel 10 @ NE

11. The file used for CPTs is opened (C:\Documents and settings\L
KT\CPT\142801_CPT.IOD).

HBM catman 5.0 Release 4 [INTERACTIVE]

File  warksheet
Project

Measire  Add-In Options  Help

I 1/0-Definition <NOMAME.INS>

[} GEHAITS Fle Workshest Measure Connection 10 Chamnl Device  Options  Help

Device setups . = :

B catodules BHS Hwd wET (B8 o = | @ A

[ online documents  Devices

(=== =y g 1Zar Device Scan . Mew device Modify Remove
[ it wizard =) d dif;
(5] Database Manager Tl T Itetface At
Data Explorer 1 |

@ Test Manager 2

B2 QuickView 2

Auto Command Lists 4

A Soript project I
17 Favorites 10 channel
-4 Add-In _ -
& yescript @ meed HERERR %
|ﬂg Name Connection ‘ Settings Sensor Fiter ‘ Scaling
Channel 1 )
Charnel 2 )
Channel 3 - "
Charnel & e oad Input Definition from File
Channel 5§ -] Sagi IB CPT j & ef ER-
Channel & )
Channel 7 e @ (2014 01 28
Channel 3 e I)z014_02_04
Seneste 01
Channel 3 o i S
Channel 10 ) =
Channel 11 ) E
Charnel 12 . Type: 100-fi
ennet 4 St fEndret den: 19-02-2014 12:27
Channel 13 -] Steirrelse: 21,9 KB
Channel 14 -} =
Channel 15 -}
Channel 16 -3 Dokumenter
Channel 17 -} .
Channel 18 o
Charnel 19 e Denne computer
Charinel 20 -
Channel 21 @ Filnam [142801_cPT 10D =/ fbn
Channel 22 )
Channel 23 @ | Netverksstedsr  Filype: [=100 ~| Annuller
Charnel 24 - I~ Abn som skiivebeskyttel
Hizel

Channel 25 e _timp_| 2|

ab\Dokumenter\Axially loaded pile
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12. If the correct file is opened, a list of devices is shown. Most of these devices are marked by a red
stop sign to the left. The only two active devices (Marked by green) are CPT and WS17kt2500mm,
which is the displacement transducer. It is important to check if the correct calibration file is used
for the CPT device. The correct file is loaded into the column “Sensor” in the way it is described in
(Thomassen 2015).

L

=21 Project I3 10 -Definition <C:\Documents and Settings\l ab\Dokumentertixially loaded pile KTACPT 1 42801_CPT.I0D >
g;izf?;zfgj File Worksheet Measure Connection IO Channel Device Options  Help
#- @ catvodules FHS Bk % ST yI EMERA
] Online documents Devices
Measurement W izard Device Scan T Hew device ) Modify K remove
=1} Databas;eI IManager Device type Interface Address
B - I
ger 2 |MGCplus GPIED 4
Quickiigw 3
Auto Command Lists 4
A Script project 4«
; E ::‘éo;:es 1/0 channels
£ yBscrit A @AmEo S RERERDEER %
Name Connection Settings Sensor Filter Scaling Stal
1 Time Spider8_1 3 Time Spiderd_1
2 W &8 Spider?_1CH 0 [Electr) ¥ we101 "Device seting  [¥% User [mm
3 o W510-2 B Spiders_1CHA [Electr.) 2’ Ws10-2 Device setting M User [mm
4 @ CPT B8 Spidert 1CH 2 [Electr.] @ CPT - Kristina januar 20 Auto M User [N]
1 O U0k 250kM B cSpider?_1CH 3 [Electr.] Q Device zatting Device setting M Uszer [kM]
B o Spider3_1CH 4 B Spiderd_1CH 4 [Electr) Q Device setting Device setting B External [
7 @ W51 REZ500mm B8 Spider 1CHE [Electr.] 2L w/S17ke2500 Device setting M User [mm
] o Spiderd 1CHE B Spiderf 1CHE [Electr.] Q Device setting Device setting B Extenal [
=] SpiderB_1 CH 7 B Spiders 1CH7 [Electr.] < Device selling Dievice setling B Extenal [
10 O Spiderd 1CH & B Spiders 1CHE [Electr.] Q Device setting Auto B External |
1 o Time MGECplus_2 [Sample rate 1] @ Time MGCplus_2 Sample
12 1@ Teta I8 MGColus 2CH 1 NET (Enal 4 Davice setting At 57 User Tk

13. The momentary measurements of the devices can be seen by pressing the icon in the figure
marked with a red circle.

&

|5 Project
/0 definitions
Dievice setups B
- [@ catModules = B %l BEL = mEA
[ Online docurments Devices
Measurerment Wizard @ Device Scan D Mew device :_PZ] Modify x Remove
Database Manager Device pe Interface Address
{5 Data Explarer 1 [Epd=e JLpT1
'32] Test Manager 2 |MGCpluz GFIED 4
+- [ Quicktiew 3
Aut Command Lists 4
A script project |
17 Favorites 1/0 channels
- i add-In - =
§ vesayt RO X T T
% Mame Secaling
M Continous signal reading,
1 Time Spiderd_1
2 g w5101 SN @ AvtoFormat hd setting Lﬂ Uszer [mm
3 O Ww510-2 Channel =] 2etting L‘ﬁ User [mm
4 @ CPT 1 |T|me Spiderd_1 B Uzer [N]
5 Q) L1OMZ50N 2 WS seting [ User [kN]
=] Spider®_1CH 4 3 =102 setting B Extemal [
7 @ | wS17k2500mm 4 |CPT setting [¥7 User mm
2 O Spiders_1CHE 5 |U1OM2S0kN zetting B External [
g Q Spiders_1CH 7 5 |Swiders 1 CH4 setting B External [
10 @ Seided 1CHE 7 WS 7K2500mm B Eviemal [
1 (D | Tims MGCplus_2 (Samplf & SPiderd_t CHE
23 R Y us o
13 (@ Moofidsplacamenl 11| Time MGCphus_2 (Sample rete 1) |':£ User mm
14 & MooGload 2 lom [#7 User kN
15 @  MGCplus_2CH 23 13 |MooGHsplacemert B External [
16 @ MGCplus_2CH 24 14 |Moosiosd B External [
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18 @  MGCplus_2CH 26 B B External [
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14. The measurements are reset by marking the wanted device and press the reset button, in the
figure marked with a red circle. The column “Status/Reading” then shows a green mark and a zero

(or a number very close to zero).

=1 Project & |/0-Definition <C:\ocuments and Settings\ab\Dokumenter\txially loaded pile KTACPTA 42801 _CPT. 10D
. " B K P
UO _dEﬂmtlunS File Worksheet Measure Connection IO Channel Device Options  Help
Device setups = =T
+- @] catModules ﬁﬁi Eﬁ% Y M= ﬁ! S MEA
[ online docurnents Devices
Measurernent Wizard [ pevice Scan @ Mew device A modify x Remove
(] Database Manager Name Device tyne Interface
[0 Data Explorer 1 [Epdeg 1 Jsricers LFT1
% Test Manager 2 MGCplus_2 MGCplus GRIED 4
+ Quicktiew 3
fur] Auto Command Lists 4
Script project |
g FAad:;D;:ES 140 channels
+ - = =
S veceret e @ mo) mEEBER 4
g
ﬁ Mame Connection Settings Senzor Filter Scaling Status,
1 Time: Spiderd_1 3 Time SpiderB_1
2 @ wslt I Spider_1CH O [Electr) 2 ws1od " Device setting [ User mm
1 @ wsi02 B8 Spideri_1 CH [Electr.) 3 w3102 Device setting [52 User [mm
4 @ Pt B Spides 1CHZ [Elecir) £3 CPT - fistina januar 20 Auta [ seriv) @ 0
5 0 11100 250kH B Spide® 1CH3 [Electr.) Q Device setting Device setting M User [kN]
[ 0 Spider® 1CH 4 B8 Spide® 1CH4 [Electr.) Q Device setting Device setting B Extemal [
7 @ /5 17kt 2500mm Spiderd 1CH S [Electr.) 2L wWS17kiZ500 Device setting M User [mm @ 0
k] o Spider? 1CHE B Spiderd_1CHE [Electr.) Q Device setting Device setting B Extemal[
9 o Spider 1CH7 ¥ Spiderd_1CH? [Electr.) Q Device setting Device setting B Extemal[
10 o Spiderd_1CH & B Spider_1CHB [Electr ) %5t Devics setting Auto B Extemal [
1 Q Time MG Cplus_2 [Sample rate 1] G Time MGCplus_2 Sample
12 k@| |pBa B MGCplus_2CH 1 HET [Eng) ¢ Device sefting Auto [45 User [kPe
13 @ ManoGdisplacement B8 MGCplus 2CH 21 MET [Eng] <% Device sefting Auto [52 User [mm
14 R Manlnad LIV YT MET fCun FLCur . SRTER. o B e o

15. To start recording the measurements, press CatModules\Measuring\Data logger in the directories.

Accept the standard settings and press Run.

HBM catman 5.0 Release 4 [INTERACTIVE]

Use I/0 channel TARGET seftings

[~ Append new samples to existing database data

#®  Usze /0 channel TARGET settings
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16. A graph will then show up. If the axes are not empty, the current device/devices shown in the top

of the graph is/are deleted (example with MGCplus CH6-8).
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17. A menu appears when right-clicking on the graph. Choose “Datasource dragDrop” and another
menu with the list of devices appears. Left-click on “CPT” and drag it to the graph. When letting go

of the mouse button, a menu appears in which “Layer 1” is chosen. Now the measurements from
the CPT device is shown in the graph during a CPT.

Data source Drag&Drop %) W pata source Drag&Drop

Configure object...
Daka sources, .,

source Draglrop. ..
acaling. ..
Set up axes, .,
Annaotations, ..

Fonk...
Background color, ..

Print object
Print page...
Export graph...
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PP

SEP

| 1/0 channels
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10 channels

| 170 channels
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:E Mew layer
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W OK
x Cancel
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18. To monitor the displacement, the same can be made for the displacement transducer. To show the
measurements in two different graphs, press “New layer” and choose Layer 2.
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Check that the cone resistance and the displacement is measured.

1) Start the measurements in Catman, by pressing the green arrow in the upper left corner of the
window.

2) Press on the CPT cone and pull the wire of the displacement transducer gently to see if Catman
shows any fluctuations. If there is no signal from one or both devices, check if the setup in Catman
is correct. If this is not the problem check that the devices are properly connected and that the
wires and connections are intact. If nothing works contact the craftsman in charge of the test
setup.
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Test Procedure for Axially Loaded Piles in Sand
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Stop the measurements on the red stop sign in the upper left corner of the window and press “No”
to saving the data.

Conducting a CPT

1)

2)

3)

4)

5)

The CPT cone resistance and the displacement are reset in Catman if it has not already been done.
The 1/0 Definition can be found in the menu in the Data logger.

Make sure that the knob on the hydraulic piston controller is in the upper or middle position so
that the speed of the penetration is 5 mm/s.

Data acquisition in Catman is started. Catman records the measurement from the devices that are
marked by a green circle in “I/0 Definition” even if they are not chosen in the graphs.

Hereafter hydraulic cylinder 1 is started and the cone penetrates the soil surface.

s iNp gm

When the CPT cone reaches a depth of 1100 mm the penetration is stopped along with the data
acquisition.
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6) The data is saved as ASCll+channel information. Un-tick the devices not in use, and tick off the

ones, that are to be saved in the file (Time Spider8_1, CPT, WS17kt2500mm).

™ Data export E|
|c:|:|l‘l File name [~ Append to file
| = ﬂ Channels to be exported Export farmat
. Time Spiders_1 ™ catman
ac _ W5 101 ~ -
3 Documents and Settings w5102 catman [ersion 4.5]
£ Lab < CPT " ASCI
aDokumenter . Lok 250kN @ ASCI + charmel information
=3 Awially loaded pils KT Spiderd_1CH 4
JCPT W] WS 1 7kE2500mm
I NI | | ¢ DIDEM/DIAPE 515
Spiderd 1CH 7 " nSaft Time Series [DAC]
Spider8_1CH B ~ 109 Er
Time MGCplus_2 [Sample rate 1) ot %Y Pairs [ MDF)
pba ™ ED&SWin [EDT)
MooG displacenment ™ FlexPra
MooGload
r
MGCplus_2 CH 23 CAESAR Remus [[RMS)
MGCplus_2 CH 2-4 £ MTS RRC I [RSF
MGCplus_2 CH 25 ¥ ASAM ODS [ATF)
~ASC[ASCI) j = Select channels containing data  Microsoft Excel | B
File camment

@ Help

[
[

TAB * | Separator

v Append channel numbers
v Append parameter IDs

o 0K x Cancel

7) The CPT is pulled out of the soil by means of hydraulic cylinder 1.

Conducting C

PT 2 and the following CPTs
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Test Procedure for Axially Loaded Piles in Sand

1) The screws on the rack holding hydraulic cylinder 1 are loosened and it is moved to the next
position and fastened as described before.

B B
:

2) Fasten the rack at this new position and conduct the CPTs as described before.

After conducting the five CPTs the results are interpreted as described in (Thomassen 2015).

1) If the results are not satisfactory, meaning that the soil density is not alike for all five tests and not
corresponding to values from previously done tests, the procedure of loosening the soil, vibrating
and conducting CPTs are repeated until satisfactory results are obtained.

2) If the results are satisfactory, the CPT equipment is removed from hydraulic cylinder 1.

5 Preparations prior to Tests
Connecting the pile to hydraulic cylinder 2:
1. Hydraulic cylinder 1 is moved to the right side of the load beam.
2. Hydraulic cylinder 2 is moved to the middle of the load beam and the eight bolts are inserted in the

holes but are not tightened to the load beam yet.

£

To move the cylinder up and down, the program MOOG must be used. Firstly, a project is started:
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Test Procedure for Axially Loaded Piles in Sand

1. The MOOG computer is turned on.

2.

Rk Spajja=
S ETVED

MOOG Integrated Test Suit Server is started.

E Moog Integrated Test Suite Server [E==2010—0

Options  Help

Services
Security Service =
Sequence Service
SequencerClient Service
LogBook Service
Authentication Service
SrartCOL Service
Recording Service
Application Service
Entity Explorer Service
Script Center Service
Tunina Service

Starting SequencerClient Service.......

E Moog Integrated Test Suite Server | &=

Options  Help

Services

Security Service
Sequence Service
SequencerClient Service
LagBook Service
Authentication Service
SmartCOL Service
Recording Service
Application Service
Entity Explorer Service
Secript Center Service
Tunina Service

Started

.

3. MOOG Integrated Test Suit Client is started and it is chosen either to create a new project or to

4.

open an existing one.

If create new project is chosen, a project name is written in the box and Save is pressed.

NMOOG
Integrated Test Suite

() Creste new project

(@) Ope existing project

130301

Srire 5 e 4 s e

¥ Sewch

I » files
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MOOG I

The program and the test controller are connected:

1.

2.

Check that the MOOG Modular Test Controller standing next to the computer is on and ready

(green light at the top and blue light at the bottom).

Press the gray button in the lower left corner.
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Acthve project: &1ty saded s

Carnectisn gans o

Controller | Connect

@ =n 10.30.232.125 [Rryoee—

D Refresh

Connection panel ol o
| station | Controllar | Connect

g sn 10.30.222.12%
2]

™) Connecting Controller...

No station connected

4. At the bottom bar a grey circle with the number 1 (Station 1), a green circle and station bar show
up.
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Test Procedure for Axially Loaded Piles in Sand

~ A Comnecting ¢ lestgsl

MOOG I

The hydraulic pump which is used to apply load to the pile is started.
1. Press the grey button in the station bar.

2. The activation is on “Off”.
MEfR mEoen wlon

3. Press “Low”.
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Test Procedure for Axially Loaded Piles in Sand

= FiTest management

= P Tex stacon

Active project: Loy saded 1

~ % Cosnectins

A @51 - 1032,

Centrster

PrEssure state:

Applicaion et

SLow

e

4. Turn on the hydraulics.

5.

0 bars to 200 bars.

Press “High”. The pressure in the hose rises. Be aware that the cylinder may move due to the
pressure raising. Do not have fingers or the like underneath the cylinder at any time when the
hydraulics is on.
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Hardware control panel ) *

Son | Die | WG

PMOOG  Integrated Test Suite

6. Check that “Master span” is 100.00. If it is lower than 100 percent this will affect the results of the
tests. If Master span is 60.00 and a displacement of 100 mm is chosen for a displacement
controlled test, hydraulic cylinder 2 will only move 60mm. The same reduction will happen if the
test is run force controlled.

Procedure in case of emergency (or if something where everything should be stopped immediately) while
the hydraulics is turned on.

1. Pressthe emergency stop button.

N z i #
2. When the emergency stop is pressed, the connection between the station and the computer is
disconnected and the hydraulic cylinder will stop moving immediately.
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Test Procedure for Axially Loaded Piles in Sand

3. To reconnect, turn the emergency stop button in the direction of the arrows on the knob and press

“Clear interlock” which will be flashing.

~ 4 Cosnections ¢ [paimzl

A BT - 10302,
Cont

Hydraulic cylinder 2 is connected to the pile.
1. The force is monitored during connection in a display.
2. Press “Digital meter” in the top bar.

o
I .

No Signal

¢/ Digital meter | |

3. Press “Node tree viewer” in the top bar
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Test Procedure for Axially Loaded Piles in Sand

EXE Y
| walun | Type | i i Max | Abases ¥
n e
» Simulation appilcation Apglication
= Raat condition et condition i
. M Manil ey
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Maater spdn 96,1346 Float L] o 100
il s e o - . o sl
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4. Press “Alias view” in the upper left corner of the new dialog box.
=Y
o | = E2I m
| Aliases | ‘ Alias \riewl
I-';s [ sl
v ot rws EAEIrTy §
Force Fobi
Foro Com
Pos Filblc
s Com L - B F N
Aredback Vo1

- 0. o

No Signal

S
I

5. Drag “Force Fdbk” into the Digital meter box.




Test Procedure for Axially Loaded Piles in Sand

v Mode trea A BNV

Ferce Com

Bes Fbk

Pas Com BT

TeeBackEVDl Mean 2

- 0BT kN

ST1.Channell.FCS loop.Force.Feedback

> Fropertes o
I

6. Close “Node tree viewer”.
7. Press “Test station” in the left menu, then press “Station Setup”.

Navigation

- Utilities

Navigation
* B uilities

* [ Test managament
> Utilities

T A Test station

* [Aprojects »  FAProjects * [Dstation 10
T [ station setap
»  [ATest management * A Test management 3 Allas Eaitar
B8 Transducer calibration
> v "
E E Test station A sateguarding
» [[station 10 W uning
[ Setpeént and span
» [ station setup [ Rest condition editor

. £ Scripting center
» O station player kst

= [ station player

8. 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 does not register the changes made before “Enter” is pressed.

B ] 4P
4 | Test atation > Sawtion setup > Setpaint and apn Active prajacts Lty naded i
Qoo 8 Lrostion 7] [

 OacBoocept mEuo

1E A a S £
~ 'l\. N s A "N s . W i / ek
vey il Sl |
S ST e P PR ot T T e Pt
(5]
P p——
| Frmpmay nane alen, |

Haster 3pan 100

| Master spuem cate vt 73

Crarnas spar
Charnat spar, rata it 71 e
Setpeim 1397495

|Setpelrt rate bt 5 s

Mean

.67 kN

5T1.Channell,FCS loop.Force.Feedback

MOOS
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Test Procedure for Axially Loaded Piles in Sand

9. Move hydraulic cylinder 2 slowly down until it touches the pile. Connect the pile and hydraulic
cylinder 2 with four bolts.

10. Tighten the eight nuts on the flanges of hydraulic cylinder frame.

5.1 Prior to Tests without Membrane
The displacement measured by MOOG cannot be trusted especially when running cyclic loading tests,
therefore, two external displacement transducers are mounted on top of the pile to get the correct
displacement.

1. Analuminium bar is placed across the sandbox with two displacement transducers mounted on.

m - | ~ ‘-\[

2. The transducers are adjusted so that they are placed right over two of the nuts on the pile lid, on

which of each a screw is attached.

3. The aluminium bar is clamed to the sand box edge.
The line from the displacement transducers should be fixed to the screws and be vertical. This way
the displacement of each side of the pile is measured alongside the displacement measured by
MOOG.
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Test Procedure for Axially Loaded Piles in Sand

5. The transducers are connected to the box on the load beam, which connects them to the MGC.
6. The load cell and the displacement transducer are connected to the MOOG system.

5.2 Prior to Tests with Membrane
Removing the pile lid:
1. Loosen and remove the eight nuts keeping the pile lid and the pile flange together.

2. Close the valves positioned right below the pore pressure transducers with a screw driver.

- o

3. Disconnect these valves from the small piece of hose connecting them to the pore pressure
transducers.
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Test Procedure for Axially Loaded Piles in Sand

Open the valves above the pore pressure transducers so the water flows out of them.
Move the pile lid slowly upwards using “Setpoint and span” in MOOG to Hydraulic cylinder 2’s
uppermost position while leading the hoses from the pore pressure transducers through the hole in

the pile lid. (No fingers between the pile lid and pile flange when the hydraulics is turned on!)

6. Turn off the hydraulics.

To prevent the membrane to be sucked underneath the pile flange during a test, a tube is placed under the
pile flange. It is later inflated to the same pressure state as applied to the membrane:

1. Place the round piece of felt cloth on the sand surface inside the pile.

2. Place the tube underneath the pile flange.

Removing aluminium frame 1:
1. Remove the footbridges and the aluminium bars.
2. Unclamp aluminium frame 1 and remove it from the test setup (two-man job).

3. Remove the thick rubber ring from the groove in the sand box edge. Clean it and leave it to dry.
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Test Procedure for Axially Loaded Piles in Sand

Placing the membrane:

1. Place the large felt cloth on the sand surface.
: ’ -

2. Clean the pile flange with the compressor.

3. Clean the groove in the sand box edge with paper/cloth and compressor.

4. Place the thin rubber ring (I mm) in the groove.

5. Connect the hose from the tube under the pile flange to the quick-coupling on the underneath of
the membrane; lead the hoses from the pore pressure pipes to through the long hole in the
membrane, and lead the bolts on the pile flange through the corresponding holes in the
membrane. Be careful not to pull the membrane too hard to prevent expansion of the holes in the

membrane.
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6. Lay out the rest of the membrane on the sand surface and leave it hanging from the sand box edge.
The membrane is straightened to avoid bulges.

Sealing the sand box edge:

1. Press the round rubber ring (@ = 9 mm) and the membrane into the groove in the sand box edge.

2. Place aluminium frame 2 on the sand box edge corresponding to the numbering on the frame and
the sand box edge. Be careful not to push the round rubber ring out of the groove when placing
aluminium ring 2.

3. Clamp the frame to the sand box edge with four clamps, one to each side of the setup. Hereafter,

place four clamps between the first four clamps and so on until 32 clamps are used. Check that all
clamps fit tightly.

Sealing the pile flange:

1. Start the hydraulics and lower the pile lid very slowly. It is, preferably, a two-man job; one sits next
to the pile leading the hoses from the pore pressure pipes through the hole in the pile lid and
ensuring that the bolts are lead through the holes in the pile lid; while the other controls the
hydraulics with MOOG.
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2. Tighten the nuts on the pile lid. Make sure that the two nuts with screws attached are placed
opposite each other on the pile lid as they are used in the measurements of the pile displacement.

Re-saturating the pore pressure transducers (this procedure is somewhat meaningless as the recorded data
suggests that measurements are incorrect and, thus, useless):
1. Use a syringe with water and press water into the tubes above the pore pressure transducer on the
pile lid.
2. When the water flow is steady, press the hose into the quick-coupling below the pore pressure
transducer.
3. Close the valves above the pore pressure transducers.
4. Open the valves on the hoses below the pore pressure transducers with a screwdriver.

Positioning displacement transducers:
1. Place the bar with the displacement transducers across the sand box and adjust the displacement
transducers until they hang directly above the nuts with screws on the pile lid.

3. Connect the transducers to the box on the load beam.

Connecting pressure transducer to membrane:
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1. The pressure transducer is connected to the box on the load beam and to the quick-coupling on the
membrane.

Applying pressure to the tube under the pile flange:
1. Place the manometer somewhere on the setup and connect it to a compressor outlet.

3. The pressure is applied gradually when the suction on the membrane is applied.
4. Before running a test, the pressure in the tube should correspond to the suction on the membrane.

Applying suction to the membrane:
1. Couple the hoses from the vacuum pump to the four quick-couplings on the membrane outside the
pile. By means of a three legged quick-coupling the last hose should be divided in two and one of
the ends connected to the quick-coupling on the membrane inside the pile.
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2. Start Catman and load the appropriate 1/O-file for the MGCplus during tests.
Reset the pore pressure transducers and the pressure transducer measuring the membrane
suction.

4. Make a Catman chart in which the membrane pressure (and perhaps the pore pressure) can be
monitored. (CatModules ->Measuring—>Data logger)

5. Startrecording.

6. Turn on the vacuum pump and regulate until the wanted suction level is displayed in the
manometer.

7. Apply pressure to the tube under the pile flange gradually as the suction on the membrane
increases.

8. The setup is left over night, as it takes some hours for the suction to reach the wanted pressure
level and remain stable.

9. When the suction level is stable stop the measurements in Catman but do not reset the pressure
transducers.

6 Static Pile Testing

To run a test, either displacement or load controlled, the program MOOG is used. The measurements from
the tests (displacements, loads, pore pressures, atmospheric pressure, suction on membrane) are collected
by means the program Catman placed on a different computer which is connected to Spider 8 and
MGCplus.

6.1 TestSequence in MOOG

The test is a static test which is run at a velocity of 0.002 mm/s to ensure drained conditions during test.
The end position is chosen as 50 mm.
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Create a new test sequence in MOOG or reload and existing load sequence.

Creating a new test sequence.

1. Press “Test management” and “Test browser” in the Navigation tool bar.

Al i e |
Tet manigament > Teit biowear Activa project: ©osir caded i
> fmarch q
- b [ a = ]
T B
mbor o Mean
ST1.Channell.FCS loop.Force.Feedback

MOOG I

Tectzatup
e

Crasted date

MOOG

3. Write a project name and press Next.

B

Mean o

d. B kN

5T1.Channell.FCS loop Force Feedback
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15 Digita gt rigger
5 salog it riggee

[ Proprty i

0153 42 st sendtion 1

[0 1 et comcition 7

e

Mean
d. B kN
. (
ST1.Channell.FCS loop.Force.Feedback

PMMOOG  Integrated 1

4. Draga “Ramp” to the canvas from the Instruction menu.

0 Name: Choose a name or just leave it as Ramp1l

0 Transition mode: Velocity

0 \Velocity: The speed at which the test should run

0 Transition type: Ramp

0 End value: The end value is the end position of the hydraulic cylinder. If the

pile should move 50 mm upwards, 57 mm is given here, because
of bending of the test setup. The setpoint given in “Setpoint and
span” is the point of zero displacement.

0 Channel: Channell
0 Mode: Position
0 Use stop condition: (do not tick off)

Instructions << || Properties «
Instruction 2l
Ramp
¥4 Ramp
~ Basic properties
3 Recording Name |Ramp1 |
E4 Hold Transition mode [ Velocity v]
ity = | mm/Sec
% cyde Velocity | 0.002 | mm/!
& Transition type Ramp z)
G &l Group
-/- End value = 150 | mm
Rampl ~ Mapping properties
o Show message Channel | Channel1 |
Set digital output Mode [_Position -]
~ Advanced properties
1T Digital input trigger Use stop condition O

5. Draga new “Ramp” to the canvas and place it underneath the first ramp. This means that the new
ramp will follow the first ramp in time. The second ramp is used to bring the hydraulic cylinder into
a wanted end-position. If no ramp is made, the MOOG system will force the cylinder into its
starting position within a second. Two things are not desirable in this scenario: Firstly, the it will
result in a very large force in a very limited amount of time; secondly, if the test is run over night
the system can be left pressing the pile with really high force for a long period of time, which is not
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good. Therefore, it is chosen to make the system end in a position where the force on the pile is
rather small (e.g. OkN) over a period of an hour. In the menu to the right give the following values.

(0}

O O 0O 0O 0O O o

Name: (Choose a name or just leave it as Ramp2)
Transition mode: Duration

Velocity: The time the ramp should take

Transition type: Ramp

End value: The wanted end force on the pile
Channel: Channell

Mode: Force

Use stop condition: (do not tick off)

Active project: Axially loaded pile

Instructions < || Properties &
Instruction ¥
Ramp
¥ Ramp
- ~ | Basic properties
[} Recording Name |Ramp2 |
Hold Transition mode [ Duration ']'
F | ion = Sec
% cyde Duration | 3600 ]
/|l Transition type [ Ramp " -]
L= Grou|
-/-' L End value * [-10 | kN
| Rampl ~ | Mapping properties
[E] Show message Channel [.channel1 3|
l Set digital output || Mode [LForce zl
0 e ~  Advanced properties
_/- T Digital input trigger /|| Use stop condition @
Rar£p2 | EZ Analog input trigger

6. Data from the test is recorded by dragging a “Recording” into the canvas and placing it next to

“Rampl”. Tick off “Sequence duration” meaning that the data will be recorded throughout the test

including Ramp2. Drag “Force” and “Position” from “Node tree viewer” into the signal list to obtain

data on the force and the displacement during tests.
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| Recording
% Ramp " _
|g ki | @ l?ar.ic properties
Name | Recording1
(=T | | semmaas
| % cyce ||| Recording name = [Tests 260314
- [Bsrow | Use controller frequency :
‘ ‘ Sample rate (1 | Hz
Comment
e 1 show message ||| Resampiing method  (Linear interpolation Z
l | B3 set digital output | A
T g L . Drag and drop signals from nodetree or edit list
‘ ‘ |ﬁmg¢al e | et S to add signals.
D2 |#2 Analog input trigger |
| property trigger |
Trigger | |
Go to rest condition 1 &
Esomss : ' {#oia tme [0 Jose
| Go to rest condition 2 | B
Stop condition I l

| Browse || Remove |

| > preoemties

ol

{
1o rest camtiion 3
o rest condition 2

7. Save the sequence by pressing “Save sequence”.

= |

| Msave | | Load | | Back | | Group

| Save sequence |

It is also possible to load a previously saved load sequence.

1. Choose Test browser and open Data sampling.

|~ Basic properties |
Name | Recording L |
e dur =

| nay | Tests 260314 |
pmwg _
Samale rate |1 S h
| Cormmars: L —
Rosampliog mathod . (Linssssoterpolstion 2]

Forca

sl
Trigger
Hold tima lo Sec
Stog condilon
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3 Home: * Bwasch

" [ iilities v Filux (] 8 & B8

= Merojecs Cpen

st munagement

| rrr——
[§Data sampling

= FATes station

Before starting the test it is important to set the safeguarding. When connecting hydraulic cylinder 2 to the
pile only the max and min values of the forces (-230 — 230 kN) is active. However, to protect the equipment
during a test maximum and minimum values of the displacement are given as well. The values here are
determined based on the position given in “Setpoint and span”, which is not considered to be the zero
position as when making the test sequence. This means that if the setpoint in “Setpoint and span” is -62
mm and the wanted displacement is +50 mm, then the safeguarding could be set as min =-67 mm and max
=-7 mm. It is important to check the test setup to see, if anything can break within the safeguarding limits
(check the span of the external displacement transducers, will the pile hit anything in the outer positions). If
the limits are chosen too close to the settings in the test sequence. The program may introduce an
emergency stop before the test is finished, if the limits are too close to the test settings, in which case none
of the recorded data will be saved. Choosing the limits 5 mm above the End value in the test sequence and
5 mm below the setpoint in “Setpoint and span” will do. If the safeguarding values are changed, remember
to change the value in all the columns (“Alarm”, “Script”, and “Failsafe”). The values are not changed until

Enter is pressed.

TRy wHmoevD "/ UYR

Navigation ¢ | Test station = Station setup > Safeguarding
3 Hame (Channet_=) (chammeis_<) ¢

> utilities v Oscilloscope

» A projects

199,752
¥ [ATest management

[&) Test browser

199,748
[E] axially loaded pile /\
¥ A Test station f‘\ /\\
W

* [ station 10 199,744

¥ [ station setup M_\\U VL,\\
. ] A

[rorn]

[T alias Editor 199,74 (i i \‘
B Transducer calibration r/\
[ Bsarcouring | [RPRERN b
{1 Tuning
E3 Setpoint and span -10 -9.6 -9.2 -8.8 -8.4 -8 -7.6 -7.2 -5.8 -6.4 -5
E Rest condition editor v Safeguarding settings
Scripting center » -
pting 28 2@
* [ station player - -
Parameter Alarm Script Failsafe Enable
Force feedback max 23g kN 230 kN 230 kN ]
Force feedback min  _p3g kN _230 kN _230 kN @
Pos feedback max  _75 mm _75 mm _75 mm
Pos feedback min 157 mm -157 mm -157 mm
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6.2 Data Acquisition in Catman
Check that the pore pressure transducers are the same as the once in the file otherwise new calibration
factors should be found for the specific transducer.

1. Catman is started (same procedure as in Sec. 5.2).

2. Load the appropriate I/O-file for the MGCplus during tests.

3. If the test is one without membrane, all the transducers are reset. If the test is one with
membrane the pore pressure, membrane transducer and atmospheric pressure transducer is
not reset.

4. Make a Catman chart in which the wanted measurements can be monitored. (CatModules
->Measuring—>Data logger)

5. Start recording.

6.3 Run Test
When the test sequence is made in MOOG and the Catman is started, the test is ready to run.
1. Click “Station Player” and thereafter “Sequence player”

mavhstion P 232l ko playat » Loguncs playar Active projact: 211 aded 1

=V oo

PMOOG  Integrated Test Sulte

2. Select the sequence to be run

v Sequence properties

Sequence: | Select...

Name | Status
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= ] ¥ [
mavigathon 4 | Teot statisn > Stution pheyst > Soguunce playst Activa profect: ©oalr caded i
B o « Oeilicscaps =g
> B T
> Fpiecs .08 1
" EATest marscement
[ Test trowser ‘w_u_mm-.“ + + . . “
[ S —— | e = ol
* PV Test station . a8l & &= m u
* [Dsation 20
[——
* [lstation setep il
o calitration g |
Blsaegurtng "R 2z -4 Bk 15 -z 28 04 O
1 uing e 1
[ Setpoist asd span rv——
D Rest cons aere e
[ 5oipting cermer
[reccesing
» frepenies
oK Casurl
Conls ® M Gvaral prageess Buratien

BAOOCS  Integrated Test Suite
B 8 '3
Savigstion Dl R — - Active projects Loty naded i
Ftons v Osdboscone =tno
* B Uthkies
» Bmsecs - i |
* M Test maragement s # - T f | I i 0 T
| f 5 | ‘] " A 1 F
'.} i \ .j I\,n’ ’ \ | 'l\ \ i [| '| H']' 1 I"’"l r||| hl I‘| f
= 1 Al AV sl T W i A LIV wiAfa L
£ = A @” ‘|“|| [ A -\|,|(||n||. o !Ilm ! I Ilu 4] WA
E I 1A T il m " VT TR] [ ¥ T
ATV T Y]V ! || INAR WY
| | Y L ' ) N
- | | Wy la I / I TRLLYEL i
10 9.6 9.2 8.8 £.4 8 76 1.2 -5.8 6.4 B3 ‘-?_.-Gs 4.4 4 36 32 2.8 24 2 16 -12 08 a4 ]
v SENencs properes I
Soauance. e =
Mean °
-4.40 kN
. Il
S5T1.5CU1. ForceA.Enginesring value
Contrale Cverail progress. TR
X ’ ¥ 100 4t th iem:ow

MO nep

3. Press “Play”.
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4.

= [ '3
Test stitisn > S1stion playat > Loguunca pliyer Active project: Liady aded 1
~ Oerlicaraps = tno
il
.T| I
1 IRIR"
Il'l .|| -':I' l PR I !
U1 aln e Al gL |
l'rlll |I°;I| ||'-'r""ll'|JI WifyS "ﬂll'l U J'nlllll \u Al
L8R I R Uy
0.55%
,,_i Mean
.5 kN
N
| 5T1.5CU1.ForceA.Engineering value |

MOOG  Integ

Be aware that the percentage shown in large numbers is not an indicator of how advanced the test

is. This can be seen in the green bars.

= ] ¥ [
4 | Test station > Sttien phiyar > Soguunce pliyst Active project: Liady aded 1
i =tno
-1zat 1
o 1 \
f hly } Vs |
- TP BRI 1 | ey e A L LT Wk M A
W { N v VIV mad B f Vg
gz "u IJlLﬁ JII1=| f -'"I | | I I|If ; |r l'a i II b I'\J : il |I “I("l | |”LI; I]Jfr ! I.-'IA N "'I ‘|| | IJl Iul I| A 1: | wl 4
E i WUANIWHILYER i W] Wl TR 1 T i 7
. \ | | ||r W .WJ .|| | 'vl |||I I'.. | |I| ny JI’ I||.I"I 0 L \l ) \
R T 1) T T
J| ¥ 1 \
SAL I
B ransuser ciliratin I
[ T — <0 A BRI BB 84 B 08 72 68 63 23 a8 44 -4 3 28 4 w2 6 -z 08 04 0
B rusing (=]
[ Setpint and span = =

[sest coration eseor ; |
3 scpting cener ——— T I—
* [ stmion piaver T L E—

e player
| [ Sewnce s | B
[¢ o] o

Mean

i13.66 kN

ST1.5CUL.FerceA.Engineering value

MOOG I

6.4 Save Data
When the test is finished, the results from MOOG is saved.

1.

Press “Utilities” and “Data browser”.
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Tk 2001430130207 180150 ot

» Preosien

3. Choose CSV format and the folder direction in which to save the data files.

Export Settings... BESS  Export Settings... =
1 - 2
v Time History settings I || v Time History settings ,H
iR 1
Format  Format .
FSTRM - ‘ CEM ‘
i . Folder to save .
RPC | EoneEto Save
csv | | C:\Users\Operator\Desktop\2014 axially loaded piles\Test 5|
Emwse " Browse
d)
Save as... Save as...
(@ Use database names (U Use given name and counters (8} Use database names (_ Use given name and counters
[ J | |

0K Cancel 0K Cancel

Saving results in Catman
1. Stop data acquisition in Catman and save the appropriate channels, cf. Sec. 4.3.

7 Cyclic Loading

7.1 TestSequence in MOOG
Create a new sequence by following bullet 1-3 in Sec. 6.1 or load an existing test sequence.
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1. Rampl is a force controlled part where the wanted mean load of the subsequent cyclic loading is

reached.
O Name:
0 Transition mode:
O Duration:
0 Transition type:
0 End value:
0 Channel:
0 Mode:
0 Use stop condition:

Choose a name or just leave it as Ramp1l

Duration

The duration is chosen based on how long it took to reach the load
chosen in “End value” in the corresponding static test

Ramp

Wanted mean load of the subsequent cyclic loading. This value is
added to the

Channell

Force

(do not tick off)

Active project: Cyclic axially loaded pile

Close |

E:;D

Rampl

0]

Recordi... |

0
=
— ]
®
=

| Ramp3

Instructions < || Properties <
Instruction ¥
; ||| Ramp
¥ Ramp
- ~ | Basic properties
[} Recording Ui mame |Ramp1 |
| Hold ||| Transition mode [ Duration )
ol | Sec
.szdE Duration | 1950 | |
Transition type [Ramp =)
&l Group - |
End value* [60.24 | kN
|~ Mapping properties
|[E Show message Channel Channpell '-]
Set digital output Mode [Force '_]
LA A d properties

Use stop condition |

| T Digital input trigaer
| = Analng_input trigger

2% property trigger

[ Go to rest condition 1

| Gl Go to rest condition 2

Assets ¥

| Browse Remove

2. Cyclelis the cyclic loading sequence

(0]

O OO0 0O 0O 0O 0O 0O o0 OoO o

Name:
Countless:
Duration:
Wave form:
Amplitude:
Frequency:
Velocity:

Face shift:
Offset:

Fade in cycles:

Amplitude matching:

Face matching:

Choose a name or just leave it as Ramp1l

(Do not tick off)

Wanted number of cycles

Sine

Wanted amplitude

0.1 Hz

(MOOG calculates this value itself from amplitude and frequency)
0 Deg

The wanted mean load (corresponds to end value of Ramp1)
0

(Do not tick off)

(Do not tick off)
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Stop condition:
Channel:
Mode:

Keep correction factors: (Do not tick off)

O O 0 o

(Leave empty)
Channell
Force

e Instructions &||Properties S
Instruction ¥
— | Cycle |
| ¥ rRamp = ‘
'~ Basic properties ‘
[ . 115
|E} Recording Il name: |Cycle |
| Hold /Il countless 0
(% cyce | | [ 17280.00 | [cycles. =]
i_ Waveform [sine =
— — G -
e 0 B oo | Amplitude [ 22.59 | kN
=) Freguency [0.1 | Hz
Rampl | Recordi... i z
Z e | [E] show message | Velocity [14.104 | kN/Sec
= i Deg
|[E) set digital output | Rles it lo J
Offset [60.24 | ki
R Fade in cycles [ 1] |
g | pigital input trigger ||| amplitude matehing [
ﬂni | BZ Analog input trigger | Phase matching @
l | 22 property trigger | Stop condition [
& "_5'! Mapping properties
| @ Go to rest condition 1 ||| | channel Lﬂmﬂd |
o Mode [.Force =
Ramp2 |[E Go to rest condition 2 | —
o |~ Advanced properties. ‘
l Keep correction factors [
e ——
f [ Brawse | [ Remove |
SETTEL

3. Ramp2 is a displacement controlled part where a total pile displacement of 50 mm (inclusive the

displacement reached in Ramp1 and Cyclel) is reached.

0 Name:
Transition mode:
Duration:
Transition type:
End value:
Channel:

Mode:

©O O 0O 0O o o0 O©o

Use stop condition:

Choose a name or just leave it as Ramp2

Velocity
0.002 mm/s
Ramp

57 mm is inserted to get an actual pile displacement of 50 mm.

Channell
Position
(do not tick off)
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1 5

g
2

| Rec,ujr’!_ S

04— b S—

N

Ramp3

!! éé!ﬂ Em, ;

|% Digital input trigger

|E Analog input trigger

|22 property triager

| Go to rest condition 1

| Go to rest condition 2

| Browse || Remove |

% ? | Ramp
Ra
AR ! (ﬁ Basic properties
|g Recording | mame | Ramp2 |
| Hold ||| ‘Transition mode (Welosity =
|Zcyde ||| [Metestr= (0.002 | mm/Sec
Transition type LW -
|El Group M= =
End value™ [57 | mm
|~ Mapping properties
|[E) show message | Channel (Channeis =
|[E3 set digital output ||| Mode [_Position. =
|~ Advanced properties.
Use step condition O

4. Ramp3is a force controlled part where the wanted end load is reached.

(0}

O O 0O 0O o0 o o

Name:
Transition mode:
Duration:
Transition type:
End value:
Channel:

Mode:

Use stop condition:

Choose a name or just leave it as Ramp3

Duration

3600 s

Ramp

O kN

Channell
Force

(do not tick off)
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£

1S

| Re_cur'!li,

BB

g
=
b
| [

‘

L)

Pmmom &
i fon g
:M i—"'i TG
Ramp
L : |~ Basic properties
|3 recording | name |Ramp3
(B ol || Transition mode  Duration
[ cyde || puration= (2600 o
= ‘ Transition type [Ramp
Grouj :
|E sroup End value™ [0 i
|~ Mapping properties
|[E] show message N fchannet (.Channei -
| B3 set digital output || | Mode [.Force =
. Advanced properties
| % Digital input trigger | L 8
|28 Analog input trigger |
| Property triager ‘
| G Go to rest condition 1 |
|mGu to rest condition 2 ‘
| Browse || Remove |

5. Data from the test is recorded by dragging a “Recording” into the canvas and placing it next to
“Rampl”. Tick off “Sequence duration” meaning that the data will be recorded throughout the test
including Cyclel, Ramp2 and Ramp3. Drag “Force” and “Position” from “Node tree viewer” into the

signal list to obtain data on the force and the displacement during tests.

‘
Recordi...
R

|5 Ramp

| Recording.

|E2 Recording

| Hold

| % cyde

|E Group

|[E] show message

|3 set digital output

| £ pigital input trigger

| 2 Analog input trigger

| 28 property trigger

| G Go to rest condition 1

| Go to rest condition 2

| Browse || Remove |

Assels Y

|~ Basic properties
Name | Recordingl |
Seguence duration
Recording name* [Test21 051114 |
Use controller frequency ||
Sample rate (2 | Hz
Con ( \
ling method [ Linear Interpolation ;
Position
Force
Signal list*=
Trigger ‘ ]
Hold time [0 | See
Stop condition ‘ ]

6. Press “Load sequence” and the test sequence is ready to be run.
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NN
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MOOC  Integr

7.2 Data Acquisition in Catman

Start Catman in the same way as for static tests. Reset all the transducer (except for the pore pressure,
membrane pressure, and atmospheric pressure it the test is one with membrane.

The cyclic loading tests are much longer than the static tests and the amount of recorded data is
accordingly large. If using the data logger for recording of the measurements with a sample rate of 2 Hz,
the file gets too large and Catman eventually stops recording. Thus, much data can get lost and data

acquisition for cyclic tests should instead be done by letting Catman save a number of files automatically
during the tests.

1. Open the measurement wizard.
2. Insert a period of time for which the data files do not get too large and makes Catman stop.
3. Choose number of periods for saving. Thus, choosing 18 as in the example means, that Catman will

save 18 files all containing data of 25000 s if the data recording is not stopped before the time
(18*25000 s) is elapsed.
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i Configure Measurement Wizard

[ |T§, Periodic measurement

> ‘ Type of meazurement

@ Measu

rement settings | [l Online Documnent

HBM catman 6.0 [INTERACTIVE]

Initiglize 140 channels prior ta measurement

Update realtime objects during period

File ‘Worksheet Measure Add-In Optior 4
] Project
1/0 definitions

Device setups
G catModules =
Online documents L

¥

[T Database Manager
(] Data Explarer

&4 Test Manager

Quick iew

Autn Cornmand Lists
Script project

17 Favorites

&) 4dd-In

% WBScript

e

l:l []¥alues per period
2

Periad time (3]
Na. of periods

Period start

(*) automatic # Trigger...

() manual using <RETURN:
() D-IM on 1/0 charnel

Period storage in databasze

() Do not save

()10 channel = database channel

() Block storage starting from channel l:l

L

[[] &ppend perinds to database channels

before each perod
D wait for &
[ Zera balance

[ Calibrate

Clear peak walue
O buffer

Feset time baze

[]D-0UT channel

(50 mg)

after each period
[ Priet oniine page
Expart data

every periods

Export options...

[1D-0UT channel

[50 ms)

Online data export

() Do not export
(140 channel TARGET
(%) Export all channels

Export options...

[Curent document

@ Help

Save... [ Load...

Wwizard

Start Measurement

Online Document:

& 0K x Cancel

4. Open Export options.
5. Type in an appropriate folder direction and file name and choose the export format ASCll-channel
information as well as TAB (Tab delimited file).

6. Press ok.

i Configure Measurement Wizard

| Ti, Periodic measurement

A ‘ Type of measurement

i

@ Measurernent settings

Online Document

I:l [ ahues per period

Initialize 140 channels prior to measurement

Update realtime objects during period

Ma. of periads
E Period stait before each period after each period Online data export
; 2 e # dlliooc s D wait for s [ Frint online page ) Do not export
. 8 nDﬁj:U:LTngC;E:nL?HN [[]Zern balance Export data () 140 channel TARGET
[ Calibrate Every et (®) Expott all channels

Period storage in database

() Do not save

()10 channel = database channel

() Black storage starting from chamnel l:l

L

[] &sppend perinds to database channels

O Clear peak value

buffer | Export options... J

Feset time base

[1D-0UT charnel [ 0-0UT charnel
[50 mz) [50 mg)

|Current document

@He\p Sava.‘.

7 Load...

Start Measurerment
wizard

Export options...

Orlire Document:

& 0K x Cancel
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DOptions for data export after measurement period

File baze name

|C “Documents and Settingsilabihy DocumentssPile Kristina Thomassen\Cyclic testhTest11]ASC

&)

Append channel numbers
Append parameter IDs

m

~ | ASCI| separator

Comment
Export format Save mode [Export after measurement period)
O catman (3) Each period ta new file (file name = base name + period number)
Ot () &ppend each period to same file [file name = base name)
(&) ASCI + channel information
O DIADEM/DIA-PC [GIS) Save mode [Online Export)
Binary for anline impart all channels into one file [File base name)
() nSoft Time Seres [DAC) sl e e e
() EDASWin
O FlexPro Fil generation (Single file storage Online Export)
© CAESAR Remus [ RMS) from 1/0 channel name B aze name + counting index
(I MTS RPC3 RSP
() MDF [Wector Informatik)
O Microzoft Excel Ei

o 0K

x Cancel

7. Open Measurement settings and set the Sample rate to 2 Hz.
8. Press Start Measurement Wizard.

Configure Measurement Wizard

|EL Periodic measurement V| Type of measurement

General settings E Online Docum

ent

B Advanced view

Sample rate timing

(%) Device-intemal timing
(O PCrinternal timing Interval s]
~
Device Sample rate Hz] @ —
MECpz_1
- Sample rate group 1
v
|Current document
@ Help Save.. (7 Load... \?Vtizr"atrgﬂeasurement & 0K

Orline D ocument:

x Cancel
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I [RUN] Online Document=NONAME.OPG> Page1: USERFILE

%]

PO vy BN OE IEZEH TEREI |48 # 4
i
« . 2
15:25
9. Check the sampling rate
I [RUN] Online Document=NONAME.OPG> Page
PO v BHHE &4 W&
|Measurement sekkings |
; Measurement settings
E Advanced view
Sample rate timing 3
() Device-internal timing Device Sample rate [Hz]
PC-int | timi W
() PC-internal timing I:I MECohs. T
-- Samplerate group 1 2
- Samplerate group 2 2
- Gamplerate group 3
W
@ Help o QK x Cancel

10. Choose the channels to be exported.

IE [RUM] Online Document<NONAME.OPG> Pagel: USERFILE
PO wEHH G HFEZEH o833

Export data
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1™ Data export

|

|Qc:
S0

S Documents and Settings
= lab

S My Documents
=3 Pile Kristina Thomaszen
— ic --:t
A Test11
[ Test12

=

£

|".ASE [ASCI

| iz

File: comment

File: name [ &ppend ta fil
Channels to be exported Export format
v MGCplus_1 CH 4-8 -~
- ke 1
W MGCplus_1 CH 51 Ry _
v| MGCplus_1 CH 5-2 O catman [Version 4.5]
v| MGCpluz_1 CH5-3 (@Y ={u]]

w| MGCplus_1 CH 54
| MGCplus_1 CH 55
v| MGCplus_1 CH 56
v| MGCplus_1 CH 57
| MGCplus_1 CH 58
v /51041

| MGCplus_1 CH 6-2
| MGCplus_1 CH 63
v MGCplus_1 CH 6-4
v w5 10-2

v| MGCplus_1 CH 66

@ Help

7.3 Run Test

| MGCplus_1 CH B-7
iCpluz_1 Cl ]

Select channels containing data

(%) ASCIl + channel information

) DIADEM/DIAFT (5]
(O nSaft Time Series [DAC)
() nSoft % Pairs [ MDF)
() ED&Swin [EDT)

() FlexPra

) CAESAR Femus [ FMS)
) MTS REC Il [FSF)

) ASAM ODS [ATF)

() MDF [Wector Infarmatik)

B

I3

(O Microzoft Excel

TAB

Append channel numbers
Append parameter 10

x Cancel

“ | Separatar

o 0K

Prior to running the test it is important that the force on the pile is 0 kN to reach the correct mean value for

the cyclic loading test.
1.
the soil.

Use “Setpoint and Span” to reach 0 kN. Use a very low rate [kN/s] to avoid any large disturbance of

It is also important that the recording time in Catman and MOOG are exactly the same, to get a Catman
data file with corresponding measurements of the pile displacement and the load. (This problem is not

solved at the time of writing).

To start the test in MooG , the same procedure as for static tests described in Sec. 6.3 is followed.

To start the test in Catman, press the blue triangle.

PO v EHUH @&

I [RUN] Online Document<NONA

@3 4

7.4 Save Data

(53

B zamples in database
Orline Expart:
Master sample rate:
D ata transfer:
Feal-time lag:
Device status:
D Stabus:
MG Cplus PC-Card recaording:
Samples recorded:
21|

OHz [1 zamplez)

W

0K
RN
.

>

To save the MooG data, the same procedure as described in Sec. 6.4. The Catman data is automatically
saved when the data acquisition is stopped.
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8 Uninstallation of the Pile

The bar with displacement transducers is removed.

Hydraulic cylinder 2 is disconnected from the pile.

1. The bolts keeping the pile and the transition piece together are removed.

2. The displacement safeguarding should be removed before hydraulic cylinder 2 is moved upwards.
Otherwise, the displacement will be larger than the ones given in the safe guarding, and this will
result in an emergency stop.

1. Hydraulic cylinder 2 is moved upwards till the highest possible position (200 mm). “Setpoint and
span” is used. Check that the mode is in “Position” and not “Force”.

Turn off the hydraulics.
The load cell and the MOOG displacement transducer are disconnected.

4. Hydraulic cylinder 2 is moved to the left side of the load beam after removing the bolts holding it in
place on the load frame.

Hydraulic cylinder 1 is connected to the pile.
1. Hydraulic cylinder 1 is moved to the middle of load beam and the eight bolts are placed in the holes
—do not tighten the nuts yet.
The pile is connected to transition piece 2.
Tighten the eight nuts.

8.1 For Tests without membrane
The pile is uninstalled.
1. If desired, the displacement, load and pore pressure can be measured during uninstallation as well.
The load cell is connected to Spider8, and the measurements are recorded in Catman.
2. The uninstallation rate is chosen as 0.35 mm/s.

The pile is removed from the sand box.

1. The footbridges are moved underneath the pile

2. The pile is lowered until it is supported by the footbridges. Be careful not to press it too hard
against the footbridge.

3. The pile is disconnected from the transition piece and moved to the edge of the footbridges.

4. The transition piece with an eye is connected to the pile lid so the crane can be connected to the
pile top

5. The pile is placed on the pallet next to the water reservoir used when saturating the pore pressure
transducers.

8.2 For Tests with Membrane
Let the pressure out of the tube under the pile flange:
1. Close valve to the compressor.
2. Letair out of the manometer.
3. Remove the tube from the quick-coupling inside the pile.

Stop the suction on the membrane.
1. Stop the vacuum pump.
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Test Procedure for Axially Loaded Piles in Sand

2. Remove the hose connected to the tube under the pile lid.
Remove the suction tubes from the membrane.
4. Empty the water tank connected to the vacuum system by connecting a hose to the bottom outlet

and opening the valve.

Remove the pile lid
1.

2.

3.
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Test Procedure for Axially Loaded Piles in Sand

Remove the membrane

1. Remove the clamps fastening the aluminium frame to the edge of the sand box.

2. Remove the aluminium frame (job for two people).

3. Remove the black rubber ring, the membrane, the felt cloth, the tube under the pile lid, and the
rubber ring in the groove in the sand box edge.

-~ s E

Measure the water level in the sand box. This water level is assumed to be the water level present during
the entire test.

1. Open the valve to the ascension pipe at the bottom of the sand box.
2. Measure the water level as the distance from the sand surface to the water head in the ascension
pipe.

Placing the other aluminium ring
1. Clean the sand box edge with paper and compressor and place the black, squared rubber ring in
groove in the sand box edge.
2. Place the other aluminium ring on the sand box edge (job for two people).
3. Place the two aluminium bars (nr. 7 and 8)
Place the footbridges crosswise on the aluminium bars.

Saturate the sand
1. Open the valve letting water into the sand box, the gradient should not exceed 0.9, which in the
beginning is a much lower water head in the ascension pipe, than used prior to installation.

The pile is uninstalled.
1. Clean the pile flange with the compressor and fasten the pile lid to the pile flange.
2. Use the hydraulics to uninstall the pile, while a gradient of 0.9 is still applied.
3. |If desired, the displacement, load and pore pressure can be measured during uninstallation as well.
The load cell is connected to the Spider 8, and the measurements are recorded in Catman.
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Test Procedure for Axially Loaded Piles in Sand

The pile is removed from the sand box.
1. The footbridges are moved underneath the pile
2. The pile is lowered until it is supported by the footbridges. Be careful not to press it too hard
against the footbridge.
3. The pile is disconnected from the transition piece and moved to the edge of the footbridges so the
crane can be connected to the pile top and the pile moved to the floor.
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