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Effects of Imperfect Fixing at the Active
End of Spring—top Resonant Column Apparatus
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Abstract

The two degree of freedom model is proposed to study the effects of imperfect fixing at
the active end of spring —top resonant column apparatus, A computer program using the
SYMPHONY spreadsheet is developed to calculate the dimensionless frequency, F, from
which modulus can be determined. It is found that the effect of reaction mass through the
parameter T on dimensionless frequency, F, can not be ignored if Ty <20. As To increases,
the variation of F increases, But for Ty=>20, the effect of Tobecomes small, It is recommen-
ded that T, be greater than 20 if single degree of freedom model is used to determine mod-
ulus of soil. It also is found that damping ratios of specimen and apparatus do not strongly
affect the dimensionless frequency, F.
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22! 1.1 Spring— top resonant column schematic
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18] 2.1 The proposed model
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Given Data

Ma = 0.001166(kg—m**2)
Mr = 0.007939(kg —m**2)
M = 0.000762(kg—m**2)

fa = 99.5(Hz)
fr = O0(Hz)
f = 104(Hz)

Intermediate Parameters

phi = 0.019997 MNa= 0.129486 Na= 0.956730
alpa= 0.999850 MNr= 1041316 Nr= 0
beta= -0.00999 NaM= 1.399893

Programmed by MIN TUKKI

Da= 001( % )
o % )
D = 001( % )

IS
I

¢ 0.194( m )
Rho=1828.8(kg / m®) = 1828.3(kg / m®

i

DMNa= 0.029264
DMNr= 0
DAB= 0.009999

Fi= 1.881930 T*= -0.08793 ADB= 1.000049
F =1.721187 Phase= 89.99991 G= 9.920645 Mpa
co— -0.14956  si— 0988751

ch= 1000148 sh= -0.01720

Solution of Two Complex Simultaneous Equations
all+i bll al2—+i bl2 }Cl \ R1
a2l4i b21 a22+1 b22| 1Y —RI1

Coefficient of Matrix
all= -0.07524 al2= -1.39989 aZl= -0.06508
bll= -0.43027 b12= -0.02926 b21= 2.768553

Intermediate Parameters
A = -0.86293 B
plr = -12.0670 qli
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0.031425
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az22= 9.013274
b22=-0.02926
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