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Following the completion of this study, a new closed
loop control system was developed for the cyclic triaxial
device. This new closed loop system applies to both the
stress controlled and displacement controlled accurately,
based on the relevant ASTM standards.

Also, all parts of the triaxial machine were calibrated
according to the relevant standard, ensuring their correct
operation. To be sure, one of the dilemmas of the present
study, which is the inconsistency of the results of the cyclic
triaxial and resonant column tests on a soil type within the
common strain range, was further investigated and tested,
which led to the following findings:

- The accuracy of the reading of the results of the cyclic

triaxial test at strains of less than 107 is not so good,

which is normal given the mission defined for this device.

- Given the influence of the material properties on the

loading rate, and the difference in the rate of resonant

column and cyclic triaxial devices, some differences in
the response of these two experiments are normal.

- Measuring strains locally (local strain gauge) or overall

(ratio of total displacement over initial length) leads to

different responses, partly due to bedding error of the

device plates at the top and bottom of the sample and
partly due to heterogeneous distribution of the strain
throughout the sample.

- Due to the accuracy of reading the results of the cyclic

triaxial test, a range of strains and modulus is obtained

for the tested polyurethane sample, which also includes
the results of the resonance column test.

However, the modulus values obtained from the
resonance column at the interval of these values from the
cyclic triaxial tests somehow indicate the accuracy of the
device’s performance and in some cases match very well.

What was considered and ultimately achieved in this
study was the complete calibration of the machine with the
appropriate precision, and the application of the new control
system with the precision required of the relevant standards.
Given this importance, the reason for differences in modulus
measured on the soil samples in the two cyclic triaxial and
resonant columns devices is not in the error of the devices,
but in the difference of loading rate, pore water pressure in

A ortign 3 b33 Mol e ol

s )1 b S (Swoliyd wlasuino 8 59T 9 CES sl 381
<29l (55950 dw olwd

el olg>

Jjalili@iiees.ac.ir CuisSTaly pwdigo 0uSCiogss jboliu/

Glp ais adls a8 s dsllle cpl eSS oo 4
don (I8 L Jleel colll a5 al aisle o5l (g s oliws
Sr97e 65k W dty Al @ (nl 08 55 ) (9l Al
ASTM o laibul b sl cdo L1y Sloals JuS 5 o 8
leion Jlosl abgs o
e\.fas_)).n Q)L.\.SL'S...)‘ d.aUa.A S5 oKws Olakad GALOJ o
Obebl Cyz ol Jol> ol Lg‘j 3, Slas Cono | 5 Wials 0, S
Blbl pac lon a5 olKimgh 99290 OMass 31 (SO o)l J.:al> 5!
SE g5 o 9y 2 MM G g W Srgmede Glalejl i
Oyge e hleil g oy p dlioe SR (55 esgame )3 4
5 S Gl )0 (sl (g ppe e ilesl il a8 s -
Ol sl o iy yas Cly a5 d g5 b a5 G canlio flas V7P
'ML’LSA L;".’."Ja W&o
ol 9l 5 )18 5L &5 5l lae Shuogas o pd b v azg L -
3 Dldi (5 1k ( gl (6597t A g AT gt oK o F
Loy (xo9e mi)S) (moge Oy 4 oS (s pS ol -
gt sloguls & y2ie (sl Jsb Sl alr S IS
5 olfiws Glas bedding error 1 b o] 5l cisu 45 04 o
ol )3 6,5 (el @i 5l (A6 (caSu g Wges b 9 VL
il o diges
Slosgama «( 9l (5 970 dus Linlosl s ol 3 cds 4 axg b -
Sy Ghalasl 3550 JUjgl (b diged sl bt 5 oS
W08 50 s | als e Giulesl s 4 Wl e
A 50 ol et | Jols g5 polie Hal &8ly Jl> e o
O, les Como [ Kilo £ A ¢ 23l (5 9m0dm l Jol> polie ol Jold
..A)L' L e ?b)‘.b ‘SA-AHLO-A )L......u MQJUG.Q \b)‘j.o Sa;u BLE) amldolKwo
sl i S ‘5351.;5 S )97edan uLmLaj APRE IR R ts"“"L’ e, lolg,
caasls e il s o 1) Soe8
el relS s ol 55 ol 55 5 092 s anllae (sl 3 4]
S bz S ps (6,505,500 5 ccslio B0 b oBiws JolS
Oolis Jds ope (ol 4 az g b o abgye slaslulinl A e
dw ol 9o 4o ‘;l} ‘5LQ4J9-Q) S99y 03 6)50)|m\ LSLQ(_;‘N
‘_;,LBJI ‘_gL:bG;mU WQUAET (g digad 4O (gl o ol SLad ol (6,138,
5 obej! 250 S sladiges slaslas (g 57eans (5,1 )0
bbbl mls ki p oSl Glas)s Dles)d Dol rizresn



El
(O)
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as well as the differences between the assumptions of the
theories governing the interpretation of the test results and
the facts governing the experiments.
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Figure 1: New closed loop control system of the cyclic triaxial device 0
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Figure 3: Modulus reduction curve from cyclic triaxial and resonant
column devices
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Figure 2: New closed loop control system of the cyclic triaxial device
while testing

Figure 4: Cyclic triaxial apparatus with the old and the new
control systems
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