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Preliminary study of dynamic testing performance of hollow cylinder apparatus
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Abstract: To simulate the complicated stress path, such as multi-directional stress and principal stress axis rotation induced by

earthquake shaking, ocean wave or traffic loading, a hollow cylinder apparatus (HCA) with dynamic triaxial and torsional shear

capability was designed cooperatively with GDS company. The working principle of the apparatus is introduced. Comparisons of the

test results are made between the traditional dynamic triaxial device and the hollow cyclinder apparatus. Five series dynamic stress

paths and a seismic record are designed and applied to evaluate the performing of the new apparatus. The deviation from the specified

loading stress would be minimized as a sutiable parameter, which could be adjusted in the software, is chosen. The testing results

show that the HCA is a good instrument to investigate dynamic constitutive model under complex stress conditions.
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Fig.5 Comparisons between measured stress paths and target ones of typical samples
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Table 3 Differences between measured load and target
load (0.1 Hz cyclic triaxial test)

Gy Boeki /N S /N RZE /%
T(0.1)-1 77 74.05 -3.83
T(0.1)-2 70 67.46 -3.63
T(0.1)-3 62 61.24 -1.23
T(0.1)-4 59 5831 -1.16
T(0.1)-5 59 58.41 -1.00
T(0.1)-6 56 5435 2.94
T(0.1)-7 56 54.80 2.15
T(0.1)-8 70 65.86 -5.92
T(0.1)-9 45 43.88 2.49
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Table 4 Differences between measured load and target
load (cyclic torsional shear test)

. WEE S U
Gy

/(N + m) /(N * m) /%

S-1 1.515 1.488 -1.80

S-2 1.217 1.2078 0.81

S-3 0.901 0.904 -0.28
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Table 5 Differences between measured load and target
load (cyclic ellipse shear test)

BOERN  SEWEL 6

BOEAIH SR AR ZE

Hi's mATE mfrdk iR
/(N+m) /(N-+m) /% N N %

E-1 1.226 1.220 -0.52 12 11.25 -6.24

E-2 0.916 0.924 0.91 9 8.18 -9.10
X 6 TEHAEHBISEIRT B S R e B ERN L

Table 6 Differences between measured load and target
load (cyclic circular shear test)

" s e, BOEED O SZINED  EhingT
BE BOETHAR  SCIUHIAE  HHARRE G B B
/(N+m) /(N-m) /%
/N /N /%
C-1 1.510 1.479 -2.03 74 72.25 -2.36
C2 1.176 1.150 -2.20 58 56.35 -2.84
C-3 0.893 0.890 -0.37 44 42.79 -2.74
C-+4 0.597 0.603 1.08 29 28.63 -1.27
C-5 0.506 0.526 3.89 25 24.97 -0.13
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Table 7 Differences between measured load and target
load (Traffic load test)

VORI SRR R ZE YeE bl SN I A A

WY Nem) Nem) /% RN BEUN RE/%
P-1 1.215 1.137 -6.45 99 97.8 -1.21
P-2 1.573 1.515 -3.66 127 123.6 -2.68
P-3 1.016 1.028 1.21 83 81.1 -2.29
P-4 1.332 1.353 1.58 109 107.4 -1.47
P-5 1.388 1.371 -1.22 114 111.2 -2.46
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Fig. 6 Comparisons between measured load and target ones
(Seismic loading test when stiffness parameter equals to 2)
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