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Verification for Reduction of Membrane Stress Measurement Equipment
Size Using White Noise Sound Wave
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R
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Abstract

The author has proposed and verified the accuracy through experiments on a method of measurement through the use
of sound waves that not only can quantitatively measure each of the dual directions of the fiber axis with high accuracy of
membrane tension created on the surface of the membrane structure, but also can be easily operated in the field of
construction. This paper reports the solution for problems of variables caused in the process of downsizing of the
measurement equipment in order for practical use, and verifies the correspondence possibility of various stress ratios.
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(Table 1) Capacity of laser displacement
sensor

Resolution ~ Frequency

Manufacturer capability range

Model No.

Keyence

Corp. LK-500 10um
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(Table 2) Relationship between the size of
vibration boundary and the natural frequency

Theoretical natural

Increase rate Increase rate of frequency of Type A
of boundary natural membrane material

length(%) frequency(%) with Tkgf/em
membrane stress(Hz)

-50 100.00 165.05

-40 66.67 137.54

-30 4286 117.89

-20 25.00 103.15

-10 1111 91.69

0 0.00 82.52

,/ T +7;? (3)
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(Fig. b) Downsized membrane stress
measurement equipment
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(Table 3) Coefficients of the regression (Table 4) Diverse combination of set-up
curve membrane stresses
y=A+Bx+ 32x2 X Set-up membrane stress (Unit: kgf/cm)
1y error of measurement stress, X: measurement stress Y 1.0 20 3.0 40 5.0 6.0
Value Standard deviation
10| 11 1:2 13 14 15 1:6
Parameter Direction
X Y X Y Set-up 200 21 22 23 24 25 26
A 0.031 -0.002 0.121 0172 membrane | 30 | 3:1 32 33 34 35 36
stress
Bl 0.169 -0.057 0.048 0.077 (Unit; kgf/ | 40 | 41 42 43 44 45 46
B, 00223 0041 0004 0007 ) 50| 51 52 53 54 55 56
Dete@aﬁon 0,99 0,966 Number of data 60 | 61 6:2 6:3 6:4 6:5 6:6
coefficient
Sandard 0127 020 2
eviation _
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(Fig. 9) Result of diverse combination of introduced membrane stresses

(Fig. 10) Measurement position of Aichi
Children’'s Center
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Center
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