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ON THE DAMPING CHARACTERISTICS OF COHESIVE
SOILS, ESPECIALLY ON DAMPING FACTORS

By Koicki AxAal, Masayuki Hor1 and Zamio SHRIMOGAMI

Synopsis

In this paper the authors are mainly concerned with the damping characteristics of cohesive
soils from a viewpoint of dynamic rheology. The characteristics of wave attenuation are observed
in the rod wave propagation test by the shock tube technique, and the stress or strain level below
which the characteristics of wave attenuation can be regarded to be viscoelastic is confirmed by the
peak stress attenuation with propagating distance. By using the experimental results for damping
factor obtained from the free vibration test and the forced vibration test as well as the wave pro-
pagation test which have been performed below the stress or strain level as described above, the
frequency dependency of the damping factor is considered in the wide frequency range.
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Fig. 11 ~ Schematic diagram of the shock tube, the triaxial compression chamber, the pressure
system and the water supply and drainage system.
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i3, EEROOEOES Fig 12 [ORSNEH T L. L. 48.6 of,
WEDHIT ) — FEEEL THBICRD &N, P L. 27.6 %

4.2.2 +#&E*E

LRI R 7o 1 BkHE, Table 1 R4 188 5 3 P. I 21.0
ZHDOUN MVED — A TH Do REOIERIBE LRSI uniformity as

. e . coefficient
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Table 2 Test series of the rod wave
propagation test.

j

i confining | back effective| input : input wave form
. confining| peak '
pressure | pressure | pressure | pressure .
No. ' B, Py fg 0 :

| kg/em? | kg/em?| kg/cm?| kg/cm? N time t
11-a 3.46 1.35 2.11 0.73 V4
11-b 3.46 1.43 2.03 1.18

12-a | 2589 | 152 | 1.37 | 052 \
12-b | 289 | 158 | 1.31 | 0.8 \
13-a | 230 | 109 | 1.21 | 054
13-b | 230 | 1.30 | 100 | 106 o S

duration time_,
peak stress

< .
14-a 1.76 | 0.86 0.90 0.69 g rise time
\
_ ) .
14-b | 1.76 | 093 | 0.83 | 1.03 L s %
16-a | 1.50 | 0.96 | 0.54 | 0.50 S, - P
®
16-a | 150 | 1.10 | 040 | 043 2 \
17-a | 1.50 | 1.24 | 0.26 | 038 %\‘ \
18-a | 1.50 | 1.34 | 016 | 032 - \
19-a | 220 | 1.14 | 1.06 | 064 X \

19-b 2.20 1.14 1.06 1.14

Fig. 13 Propagating stress wave forms.
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Fig. 14 Relationship between cp and pe.
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Fig. 15 Relationship between dynamic and Fig. 16 Relationship between shear strength
static moduli of elasticity and confin- and £g4, £5 and Gq.

ing pressure.
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Fig. 18 Dynamic and static stress-strain
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A VRNV TIRIZHERZEOREEET 2 L0 ) HRE

RWT, ZERGER € 71 (spring-Voigt £57)1)
W& BIEITETT - foo E 72 B RIRENSZER A1 IR B S8R 1/H
CXBRRLBALT, coerroranv—gus  o—\\— —o
KULORBEEROERERS 10 E’
5.2 spring-Voigt £5, /\/\/
Fig. 20 z;R¢ spring-Voigt € ¥ ERFERIT ] . E
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Fig. 21 Stress-strain relations of spring-Voigt model at a constant strain rate.
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NOSDEMIZED —DD 5 4 —F— Oy ICE-T b
ELL, O MEITHENIZE MEOEEIREL, 1 Fig. 22 Wave characteristics of the model.
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spring-Voigt & 7D R £ X OB HEIL 7ev, by (BB WV A D2DOD/F7 A — 8-tk ->T2
SV RREINZCEICN D, CHODHEES. OEBREREDEICLTRDTHL D KV ) —XTLDH
Eaik B3 Table3 [CF W ONTIVE, TDET cp i wave front DFHE, co IIFHMPUER £ 2RV
TANEsp L >TKDONIADTH B0 & ATECTORITTIE, HBIFRBICKT 2 WBKHEAE R
TED, ERTOBH VR ERFETZOHMERICT2EEI N5, [KPFORIERTHONALERTOM
HEFAET— ) 227 bVICHRLT, »WRELTORIBHEER « BEDOEBED REE o8 ik
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Table 3 Experimental results obtained by the rod wave propagation test.

No. P, ey c, cp/co a 5T/ﬂ
kg/cm & m/sec m/sec m
11-a 2.11 365 130 2.80 0.21 0.203
12-a 1.37 290 123 2.36 0.46 0.354
13-a 1.21 300 127 2.36 0.39 0.31
14-a 0.90 240 115 2.08 1.06 0.675
15-a 0.54 200 108 1.86 0.45 0.239
16-a 0.40 180 91 1.98 0.57 0.272
17-a 0.26 155 75 2.08 0.63 0.259
18-a 0.16 130 76 1.70 0.23 0.079
19-a 1.06 280 114 2.46 0.44 0.327

Table 4 Calculated viscoelastic constants.

No. 5. o T Eq Eg E’ E 1/u
sec rg/em” l-:g,,’ats kg,’crrz kg/cmz kg-sec/cmg

11-a 0.126 0.144 0.0449 2620 316 2620 377 16.93
12-a 0.169 0.203 0.0172 1570 274 1622 329 5.66
13-a 0.171 0.206 0.0196 1360 264 1544 318 6.23
14-a 0.174 0.211 0.0068 1060 237 1363 288 1.96
15-a 0.278 0.385 0.0137 695 184 695 193 2.64
16-a 0.244 0.323 0.0143 643 157 644 157 2.25
17-a 0.222 0.285 0.0171 465 126 567 126 2.15
18-a 0.288 0.404 0.0045 327 102 354 102 0.46
19-a 0.157 0.186 0.0206 1730 252 1730 272 5.60

Table 3 O cpjco & dpfm #(28)RICKRAL, ZDMIFRERAMC C LItk vBLRte 71 LTO
spring-Voigt £ F/vD LA o V—ERBL /T £ — 2 —%RH I DA —45 LT Table 4 [TIRIN T 5,
coFEICEINE, EBRYY —X 1l-a~ld-a & 19-a {3 by $0.1~0.21cH b, 15-a~18-a T3 0.2~0.31C
HBEDGMB. LTATRVIKERBORITEREILK 0.7 kglem? TH B, LI ->T ll-a~ld-a
L 192 OEBRY ) - XORRHIEREER+ (N. C. Clay) 24 L, —F ¥ ) —X 15-a~18-2 DHEKHIB
EEHE (0. C. Clay) IcH¥M T 52 &K%, T7bBH N.C Clay TiE by 2N, O.C. Clay TiEK
XMEELE D, BOHWANIE N.C. Clay @ £ k1 O.C.Clay @ 2 DEDFHBKEW, 51T 8r/m H 0.C.
Clay TI/NEIfER E B EVD C LA EET I, O.C. Clay otk E s N.C. Clay o2 kb d g
LTWBEND T LIS Do BERE sy ICDWVTIHE, 1l-a OELISAZ N.C. Clay, O.C. Clay XAl 72 < 13
T—EMTHDTEnbM B,

Fig. 23~Fig. 25 ZEFVD LA O J—EH%E p ICOVT Ty b LESDTH Db, TTI, pi 1EET
EEREERT. CNOOREDBERR 7Y V7 £ 1Y pe IZIZHEBRRICH 25, £ BXU Up k2T
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