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Test technology and normalized characteristics of dynamic elastic
modulus and damping ratio
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(1. College of Civil and Architecture Engineering, Wuhan University, Wuhan 430072, China; 2. Changjiang River Scientific Research
Institute, Wuhan 430010, China; 3. Key Laboratory of Geotechnical Mechanics and Engineering of the Ministry of Water Resources,
Wuhan 430010, China)

Abstract: Dynamic elastic modulus and damping ratio are the basic mechanical parameters for dynamic analysis of soils, which
can be usually got by dynamic triaxial tests with small strain range. The reliability of test technology and the accuracy of the
test parameters are the key to the aseismic safety assessment. Based on the results of the dynamic triaxial tests, the influences of
several factors such as using internal or external sensors, relative position of force and displacement sensors on the hysteresis
loop, dynamic elastic modulus and damping ratio are analyzed. A new method is proposed, which can be used to calculate the
dynamic modulus and damping ratio when there is non-closed hysteresis loop of residual deformation, and the influence laws of
the frequency, confining pressure, consolidation ratio and other factors on the test results and their characteristics are compared.
The influence factor of power function is also added to the Janbu formula, and the normalized characteristics of dynamic elastic
modulus and damping ratio with different confining pressures and consolidation ratios are studied. The research results will
help improve the ability of domestic research institutions to test the dynamic parameters of soils, and this study also has a
positive reference significance to the antiseismic engineering and scientific research.
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Fig. 1 Test device and layout of sensors
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Fig. 2 Grain-size distribution curve of soil samples

60 - Wﬁhﬁ;ﬂﬂfﬁﬁ W +SMET
a0l J”
200 ‘of
g: of &&,Q’ £ y,a &
§-20f § W
40| ’3 £3
=l MR I
~05 0 0.5 1.0 15 2.0
£4/1073
(a) /MR HeE
2001 Wl + 2B Rl +4METE
150} / /.J
100}
sof
& of
3 -sof
100k
150}
—;(S)g L NS NShl A AT
s 0 5 10 is 20

£al1073
(b) KNiAs HbAE

3 fRREFEA. SMEREAR LK
Fig. 3 Comparison of test results under internal and external

SENSors

HT P 4 TT%, A1 A S I s SRR i K



5 4 3] WOk, A ZhBTR RS RN BOR 50— R PRI T 661

PR AR R s A B S AN B X BB AN K BN AR
ANFLSX107 1, SME QRS LA AF R BEJE L 2
T K, HLBESI N AR AR o 2 ALK s B A K
T LSX10° 1, ARER A ANEXBE LEFE IR
WE 1 5B AL RS ARG S AR IR E tle /)y, e
MR 513 BIRIBLE LER K, 202 s L e FERE
SUEM. AT, RN E LSS W B AL S
A MR EOR, 2R ar e Shafkis ., e
PCAEEE RS R e, ORGSR ZOT TR

BEEWTT .
250 -
A NR+5METE
200 % oy . * SNl S+ MBI
S w SNl S+ AT
glsor 2%, = o PRI+ AT
% A ot o
=100 | AA. '.. ~
Ade
50 3
.
0 . .
1 10 100
£4/107*
(a) Fq - ca RFRHL
30
25} ., .
0} * ‘. » .
e 4 A b 3 L] ¢
10} . " ° A PRI+
. . N s
5L m g @ u SN+ WA TR
0 . o WA+ AT
1 10 100
£4/107*

(b) Aq - ca X FR ML

4 fEREEA. SNERZEREREE LRI MR
Fig. 4 Test results of dynamic elastic modulus and damping ratio

under internal and external sensors
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Fig. 5 Relative position of force and displacement sensors
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Table 1 Dynamic elastic moduli and damping ratios under

different hysteresis loops
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