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- = o e - [ VERTICAL DISPLACEMENT
WWIAY (B7UANUENAE D4 T0UETl)  Ae | e
P "
+0830 Wilfudsngan  +0828 uazUiu @
ANGIRAT +0832 ANNATGL
4 | SM-H: doumeauanNewaf iy Iinyuln
o l° I i 4
USulURsumdan 1 (Max Speed)
1. MAX.SPEED
2. MANUAL
3. COMPARATOR
4 PC
5 | SM-H: wlnlfuanuiaresamefluwwny

- G v - v
NAMMHLTINABINTITNARADLLLINIRDY (1“%""‘!”

NNA213L32 Il )




185

SM-H: 2 2
1 (Max Speed) b %
2 (Manual) i%
SM-V: 2 3
1 (Max Speed) ! :
3 (Comparator) RS
SM-H: l
Horizontal Manual o_;A “U:'-_ou i
( R OFF ﬂ
ON OFF, goend |
[ L
OFF
(Failure) ]
Computer: DSS Pro 3.2
10 SM-v:

(Vertical load)

- =1
l VERTICAL DISPLACEMENT |

| © ©

(Drained Test)



DSSPRO 32 (
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22 7 DSSPRO 32 ( )

Direct Simple Shear
Real Time
(Consolidation) (Shearing)
data acquisition board
drivers
DSSPRO 3.2 Data Acquisition Program for Monotonie and
Cyclic Direct Simple Shear Tests Dr.J-F. Vanden Berghe GEONOR

LabVIEW Laboratory Virtual
Instrument  Engineering  Workbench

(NASA), , ,
(data acquisition,DAQ)
LabVIEW Virtual Instruments(V1)
(vee eye) 6
LabVIEW

2. 7 Hardware Software DSSPRO 3.2

21 ? ? (data acquisition board,DAQ board)
drivers
Hard disk
Drivers
1) NI-DAQ CD ( )
CD NI-DAQ Start

Run x:\setup.exe ( X CD-ROM Drive)



2. ) () Hard disk

3) Case data acquisition board
4. ) NI-DAQ
5. ) Measurement & Automation Explorer

“Devices and Interfaces”

acquisition board “properties”  Measurement &

Automation Explorer 1

(analog output) “referenced single ended”

6. ) “Test Panel'
2.2 DSSPRO 3.2
DSSPRO 3.2 LabVIEW
hardware key Case 2
L ) CD DSSPRO 3.2 CD-ROM Drive

Start
x\setup.exe (X  CD- ROM Drive)
2. ) (wizard)
DSSPRO 3.2 LabVIEW

DSSPRO 3.2

188

CD

Run
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3. ) CD driver hardware key
“keysetup.exe” parallel system driver start Run

x\setupexe (X  CD-ROM Drive)

4. ) Restart
) ) hardware key , (parallel port)
6. ) DSSPRO 3.2.exe (data

acquisition program)

1. ) (serial number) key code
Resolution 1024 x 768
DSS
3
3.1
DSSPRO 3.2

Direct Simple Shear
3

acquisition parameters 33

3.4
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Hard disk 35

3.6

3.2 (Cables Connection)

DSSPRO 3.2
transducer

Channel 1 Axial Load(AL)

Channel 2 Shear Load(SL)

Channel 3 Axial Displacement(AD)

Channel 4 Shear Displacement(SD)

3.3 Data acquisition parameters
“data acquisition parameters” -1
acquisition board  sampling rate, rank of

filter transducers range (calibration factors, K Factors)
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-1 Data Acquisition Parameters
-1
1. ) Sampling Rate : (Hz)
(sampling rate)  data acquisition
Monotonie 01 Hz

Cyclic 20 Hz

150 Hz

2.) Refreshing Rate : (Hz)

sampling rate
refreshing rate

(transducer)
(screen refreshing)
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sampling rate
(refreshing rate) 1
Hz.(1 )
acquisition rate.

3) Rank Filter :

(Filter) Filter
( )
(median value)
1 Filter sampling rate ranks
(median value)
filter rank filter i
filtering) filtering rank filter 10

Sampling rate Refreshing rate Rank
filter

4. SR RF <1000

SR Sampling Rate, RR  Refreshing Rate  RF  Rank Filter
4.) K Factors :

(calibration factors)

(Volt) (Newton)
load  cells Volt
displacement transducers
(displacement) (compressive loads)

5) Transducers Range .



-10

6. ) Safety Threshold :

transducer

7. ) Working Directory .

“C:\DSSdata”

8. ) Load Config

.con
“Iniconfig.con”

9. ) Save Config .

1] *_Con 11 (* )

10. ) Set as Default Config

“dufaultconfig.con”

transducer

transducer

+10 -1
load cell -5
(safety threshold) 50
2.5 +2.5
34 3.6.5

(transducer limits)

*con (* )
“C:\DSSdata\acquiconfig”
“dufaultconfig.con’

“C:\DSSdata\acquiconfig”

“C:\DSSdata\acquiconfig"



11.) Continue :

3.4 Initial Specimen Parameters

“Initial Specimen Parameters”

consolidation load

Initial Specimen Parameters.

Test Tide! “Reconstituted Soil
Preject Mimbérl T)SS Test on Bkk Clays

B-ssafr
Mn
1 INO.2
operator Name! jjTawatchai .

Initial Specimen Height! j16.000
Initial Specimen Area) i 35.00
Curent Axial Load on Specimen] K 0
Curent shear Load on specimentj 0-0
Curent Axial Displacement! 10.000
Curent shear Displacement) 4U.000

ot Prvaneler

-2

1) Test Title :

” Somments]

Max. Vertical Stress = 100 kPa and Preshear Stress
=100 kPa (OCR = 1.0) START 19/3/2549 at night
-nearly morning on Mon. 20/3/2549.

riteria of End of Test!
11 11 Mttt 1—
m i
17 Verify Transducer Range)
a 17 Verify Data Processing!
17 Stop'Logging at End of Test]
« |7 Stop Cyclic Generator at End of Test

Maximum shear strain [%]| 20.00
Maximum Duration of the test [min]| #1500

A Qortine

Initial Specimen Parameters

194
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2. ) Project Number :

(recording files)
L\

3. ) Boring :

(recording files)
I\

4. ) Tube

(recording files)

140 - 165
(recording files)
A

6. ) Test:

(consolidation) (shearing)

(recording files)
I\,

7. ) Operator name :



8. ) Comments

9. ) Initial Specimen Height :

10. ) Initial Specimen Area

(Reinforced membrane)
3

11. ) Current Axial Load ;

N
stress) 35

12. ) Current Shear Load .

N

stress) 35

13. ) Current Axial Displacement .

()

16

19

(axial

(Shear
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(axial strain)
35
14. ') Current Shear Displacement :
consolidation shear strain 35
15. ) Criteria of end of test :
2 monotonie
cyclic
3
. (transducer range)
. (data processing)
3
° 1 (
)
y ()
. cyclic (

cyclic )
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refreshing
(refreshing rate)
refreshing rate
sampling rate

e Lt h»i?7«, TS5sT
1 Test
o Detect Eod of T > DEETEEY
v VTR Reee R Ve T e K
7 Yy D Pt
| 5 1 »!1.( [flloo
fox? MaziOYB Albsyiy* aSlre xviS tnEiei% 1] §13.00 1
g lioo
ManSAfcwBhk siemtfr.dtpdw "
(@) (b)

(@) Monotonie Test (b) Cyclic Test

16. ) DSS Test Type :

2 monotonie
cyclic
17.) Detect End of Test : monotonie cyclic
monotonie  cyclic
cyclic monotonie

. Monotonie



(Shear  strain)
(maximum shear strain)

Cyclic

cyclic

(shear strain amplitude)

(maximum shear strain amplitude)

18. ) Verify Transducer Range :

cyclic

(transducer)

( Y
10 +10

19. ) Verify Data Processing :

(

(mean shear strain)

(Shear  strain)
(maximum shear strain)

monotonie

(transducer)

199

“data acquisition parameters”

(afety factor)
33

monotonie

cyclic



20.) Stop Logging at End of Test :

cyclic

21. ) Stop Cyclic Generator at End of Test :

(screen refreshing)

22. ) Maximum Shear strain :

23. ) Maximum Duration of the Test

17

- () cyclic

o Maximum Number of Cycles(

17(Detect End of Test)

200

monotonie

cyclic

cyclic

monotonie

Monotonie 17

monotonie

Monotonie

Cyclic) :
cyciic

15



*  Maximum Allowable Shear Strain Amplitude, % (
Cyclic) :

17(Detect End of Test)

15

« Maximum Allowable Mean Shear strain, % (
Cyclic) :

17(Detect End of Test)

, 15

*  Maximum Allowable Shear strain, % (

17(Detect End of Test)

25

24, ) Set Last Parameters :

25. ) Continue :

35 Recording File

cyclic

cyclic

Cyclic) :

cyclic

201
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(data acquisition)
-4

\Default directory\Project Number\Boring-Tube-Part-Test.txt

Hard disk

B T L -
fibaFatTasnl x| | Emeaarin:
o 129 iaiit e

ASCII
(American standard Code for Information Interchange)
consolidation stress  consolidation strain
J acquisition ~ sampling rate, calibration factors, zero

value
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. vertical stress vertical strain,

, - . _ .
Shear consolidation strain~ y¢m P _AVDO.100 [%]
* Axial consolidation strain ) A\éDO 100 [%]
* Shear consolidation stress ~ -®"% A:LO [kPa]
+  Axial consolidation stress ws_ "0 [kPa]
v o= &
*  Shear strain IH A5 577100 %]
. A . VD .
Axial strain Y = VDO [%]
*  Shear stress L+ AHLO [kPa]
Th= al
* Axial stress VE+ AVL [kPa]
av= A
* Pore pressure =L [kPa]

yH= shear strain

y = vertical strain



Th= shear stress
Gv = total vertical stress

= deduced pore pressure
HD = horizontal displacement
VD = vertical displacement
HL = horizontal load

VL = vertical load

zero value
zero value
zero value

zero value

204

shearing  3.6.3
shearing  3.6.3
shearing  3.6.3

shearing  3.6.3
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s
Proiod number.

1

Gttt A
i i c (%%oct Nﬁmwﬁénncj-ﬂi»Pait-Tcsttil

Ceuunart Thh a an aanph

PECmN PAfUWETERS

\tvtia)_axial_hat %

toiinl hear bed:
initio) axaidfaphrcBmont

[Axasi ocnxkiaben_ttrour 5@4

Shear contoiidatim strain:

/hwj%B).)))))))) JFRS
Saep/Hi Vet -
Cfifemtan ractors 0 i]_

T 3 =

VilAca) Load:

ShearJLcBcL

Vortcal Distieomont:
r Dkpkroom Bnt

tour . , 7 7
Vetica Loz Shoer Lrad  Varical DabsSh® Degacairt
0 e Varigl, Db 10 e

|
eSS

Vertka) Oapt Norizanta)_sh

Vertka)_Load g'eaLoadI acement jnm Sheer_D*¢iac Lkxa<xtat sh Ajm’ strae\ | ear stras* Ara)_porma)_ Pen presaum
Tirrxekecl Ni | 1 ib
0 (QWR? ,] (584
QALED |
2 3 [ /
ol Gy
) 0 )
Gied b/ BB/
7 : his o
i o elok guek_ 0 [LoloeR 503832

3.6 (Main Widows)
36.1

DSSPRO 3.2
-6 monotonie cyclic real
time
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- I P s |

98 98 8 57
643 6.43 1.34

064 064 399
0.07 0.07 046

b
36.2
Display)
VerticalLoad 0.2515
Shear Load 0.0070

Vertical Displacement ~ 2.0981
Jhear Displacement 1.9754

-

IB 064

(Nurerical Measurement

J34498 N 9857 kPa

N 184  IkPa
m -39 %
m o046

(Numerical display of measurement)
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2( ) V)
N) ()
MP = K(MV-ZV)
MP ,
MV
2V zero value
K (calibration factor)
3C )
“Initial Specimen Parameters” 2
40 ) ( )
3.5
36.3 zero value (Measurement of zero value)
Direct Simple Shear
“Measure Zero Value” (transducer)
“Measure the zero value” -6
zero value
zero value

“Start/Stop Data
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Recording”  “Start/Stop Cyclic Test’
“Measure the zero values”

feasuremento fthe Zero iallies. HUj

Chanrwd 1 {8 1

Crenre 21
Chenrm 3

Chanvwd 4|

Zero Value
“Measure of the Zero Values’
Channel Name :
1 4
(transducers)
Current Zero Values :
zero value
Cancel
Current Measurements .
V)

Measured or Manual ?
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Manual Set of Zero Values :

Cancel :

Continue :

6.7390
3.4500

364

stress)

zero values
zero values
zero values
zero value 1 2 40312
Zero value 3
zero value 4
2.0000
real time 5
4
(horizontal ~ shear
(vertical normal stress)
drop down list box Y
X
“Show Graphs Control Panel’ 9

“Hide Graphs Control Panel”
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.s(fon#al?mel. SRnSEE T 2| |

9 Graph Control Panel

“Graphs Control Panel”

1. ) Autoscaling X Scale :
2. ) Autoscaling Y Scale :

3. ) Last Measurement to Keep :

1-2000
4. ) Reduction Factor for Old Data :

3) ‘last measurements to keep”

“last measurement to keep” 1000
“Reduction Factor for Old Data” 10 1000
1 1 1000
3000

3000
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block

5. ) Rep. Lines 1:

( ) 2
1
2
6. ) Rep. Lines 2:
( ) 2
2
2
7. ) Rep. Lines 3:
( ) 2
3
2
8. ) Rep. Lines4:
( ) 2
4
2
9. ) Reset Graphs :
3.6.5 (Test Control)

3
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) (Recording Control)

“Start/Stop Data Recording”
Hard disk
(refreshing of the screen)

3.6.3
zero value “Start/Stop Data Recording”

: “Measure Zero Value”

zero value
logging time
) cyclic(Control of Cyclic Test)
“Start/Stop Cyclic Test’
(Air compressor) Cyclic
cyclic loading
(next screen refreshing)
monotonie
zero values ,
“Measure Zero
Value” zero value
cyclic -0

1) Cycle Number :
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Cyclen55gi

Ffé‘((quency ?1

Maxwiuni Shea* SliMti

MainiuwShbarS&mn

-10 Cyclic

2. ) Frequency .

(horizontal  load)
load cell

(electrical noise)

3. ) Maximum Shear strain :

4. ) Minimum Shear strain :

5. ) Maximum Shear Stress :

6. ) Minimum Shear Stress :
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7. ) Shear strain amplitude :

8. ) Mean Shear strain :

) (Detection of end of test)

“Start/Stop Data Recording”
“Start/stop Cyclic Test"

3
J (transducer range)
J (data processing)
3
' 1 (
)
J (Stop logging)
J cyclic (
Cyclic )

(screen refreshing)
refreshing rate
sampling rate
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“Criteria of end of test”

“Show Test
Control Panel’ Monotonie  Cyclic,
3.4
“Criteria of
end of test’
“Start/Stop Data Recording” |/ “Start/stop Cyclic
Test" -1
“Deactivate
Security” threshold values,
type of test

bo "l ; SSWraotCicd-Cw» ~ ||ps5PWQ 3.2 ! T |
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1) Top Yoke

2) Cutter Yoke

3) Porous Stone

4) Mounting Ring

5) Upper and Lower Filter Holder

6) Drainage Hose

7) Wire Reinforced Rubber Membrane
8) Rubber Membrane Expander Yoke
9) Sample Pedestal

10) Perspex Disc
11) Dummy Pedestal
2)
13) Turntable

14) Caliper with Column Attachment
15) O-Rings

16) Light Qil or Grease

17) Spatula

18) Wire Saw

—
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<b.

1

€al)

-2 Vacuum Pump

gﬂﬁ -3 Wire Reinforced Rubber Membrane
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“Geonor - DSS Apparatus”

Ver. Motor

""Soil Specimen

-6 Load Cell

P
T

l —— o e = e .
gﬂ'n -7 ABENINAFDRL UATVNIAWSITUIUIAY (Vertical Displacement)



_"DSS - Control Unit Box”

Shearing
Controller

221

Speed
Controller

Consolidation

Controller

< s T 'A" o < [
El"/l -9 ADENNVINTDNNAADUURIINNLATUNLATALAN
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-10 Turﬁtable
Wire Reinforced Rubber Membrane
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