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An Experimental Study and Its Consideration on the Depressions

of Granular Layers under Vibrating Load

—Comparison with Vertical and Horizontal Vibrations—

Sachio MOGAMI, Michihiro SAKAMOTO and Haruo FUJIWARA

Abstract

We have been making a study of vibrating depressions of granular layers (sand and gravel)

under vibrating loads. In this paper we measured permanent surface depressions and internal

accelerations when the vertical or horizontal vibrations acted on the granular layers, and studied

the comparison with both vibrations on the basis of some theoretical conceptions. We obtained

several conclusions as follows :

(1) In both vibrations conditions of vibrating depressions were almost similar, and in the first

term of vibration both compressive and flowing depressions were recognized, after the time passing

compressive depressions were completed and only flowing depressions were reserved.

(2) Compared with both vibrations, depressiors by the horizontal were more remarkable in low

frequency (800~1300 rpm) and on the other hand depressions by the vertical were more remarkable

in high frequecy (1800~2300 rpm).

(8) The tendency abovz dzscribad is clearly recogniz:d by comparing characteristic constants

A, B and tan« on the vibrating depressions we proposed here.
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Fig. 1 Particle size accumlation curves of sand and gravel

Table 1 Proportions of gravel and Sand layers

Gravel layers ‘ 50cm 40cm! 25cm, Ocm

50cm

Sand layers ! Ocm| 10cm| 25cm
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Fig. 5 The case of horizontal vibration
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Fig. 7 Vertical vibration (two layers)
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Fig. 8 Hovizontal vibration (simple layer)
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N\/ibration‘ Vertical vibration \ Horizontal vibration
\ —
\\‘Kv, Kh, n ‘ i
e i Kv n Ky n Kv i n ‘ Kn n Kn n Kn n
Frequency .| : | I B
| | l i |
800 rpm 1_05! 104 | 1.c0 101 0.961 99 | 0.82 105 0.77 102| 0.73 99
130(5 7 3.23\l 182 3.16| 180 3.03 78\} 2.97| 200 2.74 192 2.54 185
1800 8.141 289 7.85}} 282 7.59l 279 l 7.59] 320 | 6.98 305 | 6.46; 295
| !
2300 7 18.43‘\ 435 i6.583. 411 | 14.741 3 91 15.17| 452 | 13.24] 422 | 11.76/ 398
Foundation gravel 50cm| gravel 25cm) gravel Ocml gravel 50cm| gravel 25cm| gravel QOcm
i
| sand Ocm| sand 25cm: sand 50cm1 sand Ocm' sand 25cm! sand 50cm

Unit : Kv, Ku (kg/cm3),
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n (circular frequency)
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Table 3 Values of Ry and R (kg/cm?2)
(a) Values of R+

—~__Frequency
T~ 800 rpm 1300 rpm 1800 rpm 2300 rpm
Foundation ™
Gravel 50cm 0.0239 0.0504 0.0743 0.1001
Gravel 25cm
Sand 25cm 0.0265 0.0519 0.0763 0.1039
Sand 50cm 0.0295 0.0532 0.0785 0.1125
(b) Values of R
Frequency
— 800 rpm 1300 rpm 1800 rpm 2300 rpm
Foundation ™
Gravel 50cm 0.0233 l 0.0414 0.0653 0.0973
[
Gravel 25cm |
Sand 25¢m 0.0258 ' 0.0446 0.0586 0.1033
Sand 50cm 0.0297 | 0.0484 0.0722 0.1113
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a DIEMP/NI NG E, KBTI UTEE S HET
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Table 4 Values of A, B and tan «

(a) Vertical vibrations

\§ — FrequencyI 800 rpm ’

1300 rpm 1800 rpm 2300 rpm
N\ A ,B,tan al ' -
' A 1 B |tan of A B |[tan af A B (tan a A B |tan «
Foundatlon 1
i
Gravel 50cm 0.0010‘: 1.43/ 0.080 0.005!1! 5.12{ 0.7132, 0.0098! 7.33 0.172) 0.0233 11.55 0.396
\
Sravel - 2sem | :0013 2.4110.083 0.0056 5.48 0.168 0.0121) 7.95 0.261 0.0306 16.34 0.695
|
Sand 50cm 0.00ZBJ 3.65/ 0.122] 0.0062| 6.35/ 0.205! 0.0132/ 12.08| 0.352] 0.0378 27.25| 1.452

LA
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(b) Hovrizontal vibrations

\\ES@ 800 rpm 1300 rpm , 1800 rpm 2300 rpm
A,B tan &

‘\‘\ A B !tan « A B |tan « A B |tan « A B |[tan «
Foundation ™~ !

Gravel 50cm | 0.0742] 5.01) 0.125 0.0074 7.22/ 0.212] 0.0112 8.15 0.169| 0.0182| 10.65| 0.261
Gravel 25cm -

Sand 750m 0.0011 2.62/ 0.085; 0.0079] 8. 0.254] 0.0125| 10.24; 0.322| 0.0235| 13.68| 0.454
Sand s50cm | 0.0921] 3.72) 0.088/ 0.0093 8.32/ 0.28?1 0.0152/ 13.58] 0.493 0.0283| 18.97| 0.781

Unit : A---kg/cm2, B-..mm, tan a---mm/ten thousands repeating
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