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MEASUREMENT OF THE DYNAMIC MODULUS OF FOUNDATION
— One Application to a Clay Foundation —
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Fig. 1 Schematic View of the Test Arrangement.

Vv
Regction-— fgr/ame;/

=t
N Compressed
=3 Qit-pipe oil from
Oil-jack the puisator
‘J = Spring

- Fixed-beam ST~

7

T gauge —Pressure ~ cell

—}-—- Circular steel disk

- S/ S /S S -
Clay foundation

ACEELEY vy » XIUBR, TOFEBY Y VFRES

s L URMEO K & WCEEMRE 28 U T ERT LD

25, MROEREEZ A, WERELZ « &L, WED

MRS E o ETHUE, HIBICEZ LR ARER
Ac=A(a+bsinwt)

LR 5, HEREO 9 Z & IEMIEMROERIRO A
OINEEMOTIETGET 5L 91z, EEEY & ARHIR
ORI 2D F—PEEBELTHET 5, S t—F
—F2EHOR LS R FOTESSRER STy
By =D AVE IV sy T—F—CLVEBIEN D
PTGV e— RUC, —EHER Py vy FZEHL
3o ZOMEEFA—A—Tur—, EAPRICIVZD
KESBEBRIEUTE S, fio—2FEHIHET—F—
2L DS SN AR RN AR LER 7T, Bk
D—EMBED LITIRENME R 0¥ 5, IREBEORES
T OEEBIERICWE L 5,

AEBRICER LR OENL, 0~2ton DL2FE
OEOEBOHEANT, B 0.5~10c¢/s, FHEIRE
+(0~1ton) DAREIMELEZ bND LD TH D, AR
B OLME, Photo 1 BXW 2 IRRABZ LK TE
%o

Hisg b LIk Mg EAIE LTROVET B 2 & &
L, HB—THABICAFETESHKD Bentonite ZHA
THZEE L, FOXERMER Table 1 (2R3 &
BYCH B,



48 el M I

X EE 455 (|B.42.9)

Photo 1

Photo 2

AKEELFABE 6BICHITAE = Liz Compactor T
TR fEflo, {LRTERZ 60ecm L LEbDE,
KAOEHEFERBLABFBELLDOTHDB, &
D& D R LERBRIOE U TS ES K o /2, &l
BOLEKILIE 34~3T% Th »Tro E I FREEIRE
EEiL 0.95~1.05 g/em® T - 770

FERRIZH T2 - T, AL LHE65em, #E65cm
ARIRIZA B, FRIBICBY T ORI LR
FBEM 2B S B, Lo BHEEIC X 2L
BEFRTBEEPLABEERD S b, HEERK &
FOMBEER L C VB LEER, BfMEokE s, #HEN
KREE, BEOKELIZEA L Table 2 12733980 H
12 L7zdi- THAEE 18 [RIo3iBRE1T78 - 2o

% Test (2B T HHAEOB KL, FIRHIEIE Table 3
WRLTH B,
Mgz B2 7R EREIT T Tl 7z & 5 Ik TH#
HEh s,
G=Q D SIN @ sreverrrrrrrnrirsainensorieeieens (1)
Wi
K=a/b oo 2)
L&, K 2 E—FERREDL a okEE T 4BREIC
BlhEwi, %zﬁffﬁ&i: 12.5, 10, 7.5cm o 3 %A
12 L CBII IS R O~HESIR R RO 72D R 1 DFERR
'C“&)éo F IR A ERT B2, PR 10em @

BOHIZT K O 200fEIZH LT a4 BEIzE
HIDONHRZOLERTH D,
Table 2 Clasification of the Tests

System 1
e alkglom® 1 i m W
Disk (em) el 0.58~0.751.29~13.6/1.83~2.03)2.45~2.64
A;(Radius=12.5) CA1ll | CAI12| CA13| CA 14
A, (R=10.0) CA 21 CA 22 CA 23 CA 24
As(R=17.5) CA 31 — CA 33 CA 34
Remarks K=2.16~2.60
Table 1 Characteristics of Bentonite System 2
Composition Si0;-77.3%, AlOy13.59 . atkglem®] g I I v
e 10277 3%, AlOy13.5% Disk (em) K\O.85~1.011.29~1.461.81~2.00 2.59
Specific gravity 2,58
A4,(R=10.0)} 1.10~1.14 | CA 25 | CA 26 | CA 27 —
Grain Size Grain size less than 0.053(mm) -99 % A (R=10,0)] 2.57~2.77| CA 29 | CA 210/ CA 211| CA 212
» 0.037 =97 %
. s e EFEBICHT BHEORBEK [ E-X0EFETER
» . 90 %
” 0.0025 80 % 720
” 0.0010  --65% 0.5-0.5-»1.1->1.1->1.8->1.8-3.1-3.1-3.8—3.8
Atterberg Limit Wp--27.6%, Wir--161.7% —6.5->6.5->8.9->8.9-+6.5-3.8-0.5 (c.p.s)
Optimum Water Content| 31.4% Fl—Ekk%k % = ELL L5 2 ol EkEus g,
max. Dry Density 1.27g-cm~? .
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Cohesion (Triaxial Test in the Condition of O.W.C)
-0.96kg-cm-2

Angle of Internal friction ( ” ) +-8.5°
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Fig. 2 Examples of Load Intensity Settlement Relations for Disk A,.
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Fig. 3 K ,~R Relations for Each Level of Frequency

(Test CA 11, CA 21, CA 31; a=0.58~0.75
kg cm™, K=2.30~2.31).
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Fig. 4 K,—R Relations for Each Level of Frequency

(Test CA 13, CA 23 and CA 33; a=1.8~2.03
kg cm™%; K=2.57~2.60).
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Fig. 5 K,—f Relatios# for Each Level of Bias a
(Disk Ay).
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Table 3 Visco Elastic Constants of the Clay Foundation Obtained from the Experiments
W : water content before loading. K= Ew?+a?
rdy : dry density before loading. ¥ Fso+ 5
rd, : dry density under the disk after loading. d2=(£1—)2, pr= FE+Ey
E, 71 v : poisson’s ratio. 7 n
R : radius of loading disk. Fs=_._.*__.”(1"y2) R= TR
K:afb 2 2
E o =gtbsinwt
III" K=a/b
a 7 k2 a w rd rd:
Test kg em-? K kg em-2 kg cm~? sec kg cr’rr2 kg cml‘2 sec sec™! sec™! % g cmo“3 7ds
CA 1l 0.69 2.36 3.78x 102 5.85x10¢ 1.300x 108 5.90x10 22 25 34.2 1.04 1.03
CA 12 1.29 2.16 3.16x10% 4.50% 10¢ 1.405x 10° 6.80x10 21 23 » 1.04 1.02
CA 13 1.83 2.57 3.22x10? 1.85x10¢ 1.464 %103 6.70x10 22 24 » 1.05 1.00
CA 14 2.46 2.16 2.52x10% 2.74x 108 5.94 x1¢2 5.90x10 10 12 » 1.03 1.02
CA 21 0.75 2.31 4.12%x 102 7.16x 104 1.220x 102 6.40x10 i9 22 36.0 1.03 1.00
CA 22 1.36 2.18 3.75x10? 5.40x 10 1.190x 103 7.04%10 17 19 ”» 1.05 1.00
CA 23 2.03 2.37 3.34x102 4.21x10t 1.231x 108 7.84x10 16 17 ”» 1.05 0.92
CA 24 2.45 2.28 3.14x 107 1.52x 10¢ 8.75 x 102 7.55x10 12 14 » 1.04 1.02
CA 31 0.58 2.30 3.92x102 5.87x10* 9.56 %102 6.78x%10 14 17 37.2 1.03 0.99
CA 33 1.95 2.60 3.06x 102 5.72x 104 9.88 x10? 5.30x10 19 21 » 1.03 0.97
CA A4 2.64 2.22 3.00x10? 4.80%10° 7.20 x102 7.44%10 10 12 » 1.01 1.02
CA 25 1.01 1.14 2.70x 10? 7.64%x10* 1.320x 10% 7.52x10 18 19 33.9 1.00 1.03
CA 26 1.46 1.10 2.18x10? 3.30x10¢ 1.280x 103 6.44x 10 20 22 » 1.00 1.00
CA 27 2.00 1.12 1.88x10% 3.34x10¢ 1.174 % 10° 6.32x10 19 20 » 1.02 1.00
CA 29 0.85 2.60 4.25x 102 6.96x10% 1.360% 10° 7.85%10 19 21 34.4 0.97 1.C0
CA210 1.29 2.43 4.88x102 6.95x 104 1.480x 102 6.77x10 22 25 - 0.98 0.99
CA211 1.81 2.68 3.61x10? 4.65% 104 1.500%10° 6.53x10 23 26 0.95 1.02
CA212 2.59 2.79 3.40x 102 2.93x 1G4 1.420x 10° 8.40x10 17 19 0.95 1.03
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Fig. 8 E~R Relations for Each Level of Bias a.
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Fig. 9 E,~R & 5,~R Relations for Each Level of Bias a.
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Fig. 10 7—R Relations for Each Level of Bias a.
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Fig. 12 Relations Between the Coefficients of E~a
Relations and the Ratio K=a/b.
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Fig. 15 p~a Relations for Each Level of Ratio K=a/b.
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Note
Theoretical Results

--=-Result of linear calculation,

E is foken to be the average
of all values of E,i.e.,

£+ 307X102 kgem'?

—Co = 20cmsec?

Result of non-linear colculation.
OCalculated point

Test Results

© Qori9cmsec?
a4 Gy*14 cmeec?
X Qe= 8 cmsec?
Qs =10 cm sec® Q,:the ampitude of acceleration

of the top of the block
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