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Development of a Circular Displacement Meter
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Abstract

Generally, a straight displacement meter is used to obtain displacement data to verify the safety of structural members and structures.
A straight displacement meter is also used to measure the absolute displacement in research laboratories or safety inspection sites such
as bridges and buildings. In this study, for structures in which the displacement sensor could not be fixed at the location where the dis-
placement was to be measured, a circular displacement meter was manufactured to measure the displacement by installing a dis-
placement gauge on the structure itself. In other words, when measuring the horizontal displacement of an upper part, such as a wind
tower, a circular displacement meter was installed inside the wind tower to integrate it with the structure, applying the principle that the
structure itself can be used as a displacement meter. This circular displacement meter can be installed and used inside a circular structure.
Whereas in the case of a telephone pole, it can be installed outside to measure displacement. It can be manufactured in various sizes

and used.
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Fig. 1. Schematics and install method of Circular displacement meter
; (a) Installation of sensors inside pipes, (b) Schematics of cir-
cular displacement meter
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Fig. 2. Working principle of Circular Displacement Meter
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Fig. 3. Wheatstone bridge circuit
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Fig. 4. Design model of circular displacement meter

Thickness

Fig. 5. Design factors for circular displacement meter

Fig. 6. CDM model with a diameter of 350 mm
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Fig. 7. Strain diagram of a CDM with a diameter of 350 mm
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Fig. 8. Prototype drawing of circular displacement meter ; (a) Body
drawing, (b) Connection block drawing, (c) Connection cover
drawing
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(b)

Fig. 9. Prototype of circular displacement meter ; (a) For interior
installation, (b) For external installation
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Fig. 10. Steel pipe specimen for testing
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Table 1. Official test results of circular displacement meter

. Measurement results according
item dia. to the displacement change (mm)

(mm)
10 20 30 40 50
#1 34894 1041 2048  30.15 3979 4952
#2 346.82 10.01 1990 2979  39.62 4932
#3 34772 9.85 1942 29.63 3871  48.50
Ave. 34783 1009 1994 2986 3938  49.12

‘Ef)zo)r £06 09 03 05  +16  +18
RDT350 Steel Pipe Test
2000
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%
= 1200
3
5 800 <RDT
400 VDT

0
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Displacement (mm)

Fig. 15. Load-displacement graph of test using 400 mm diameter
steel pipe
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