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1. 7EEEAet sl HA(TLER <, 2011)

Accelerometer Impact Hammer
Measurement Range(ns) +4,905 Measurement Range(N) 222
Frequency Range(Hz) 5~60,000 Resonant Frequency(kHz) >100
Resonant Frequency(kHz) >95
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(a) Longitudinal mode (b) Torsional mode
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e mAe] a9 FAH ] B Aol e 2 = PR Sdwe] et
AES e FAFT40] sgo] debd 4 Ylrk B AP AL AT FAE AWS
Ask maglo] FANMELS A AFste] FAFp] YL AT o2 AT A3
grol BWalA] SA A Fal, AR AFES UEiA 2E Ao B

S A
Average Value of Test Results
;r?gll; Joint Longitudinal Mode Torsional Mode
) Number Ly F 5 E, Ty = 5 Gy A
(m/s) | (H2) - (GPa) | (m/s) (Hz) ! (GPa)
0 4,317 19,224 0.74| 51.02| 2,876| 12,810 0.31] 22.63 0.13
1 3,481 | 15,491 0.89| 32.72| 2,446| 10,884 0.52| 16.14 0.10
%0 2 3,212 14,319 0.86| 27.54| 2,307| 10,284 0.69| 14.20f -0.03
3 3,069 | 13,696 0.93| 24.91| 1,851 8,261 0.76| 9.05 0.38
0 4,341 | 19,453 0.69| 51.58| 2,877| 12,893 0.36| 22.62 0.14
1 3,784| 16,926 0.92| 38.17| 2,476| 11,076 0.68| 16.33 0.19
%0 2 3,558 | 15,923 1.27| 33.33| 2,206 9,876 0.70| 12.77 0.31
3 3,344 | 14,976 1.54| 29.06| 2,103 9,425 0.62| 11.47 0.28
0 4,425 19,719 0.60| 53.96| 2,893| 12,893 0.39| 23.05 0.17
1 4,293 | 19,090 0.97| 49.81| 2,387| 10,617 0.88| 15.40 0.62
%0 2 4,305 19,133 1.67| 48.01| 2,234 9,928 0.60| 12.91 0.86
3 4,261 | 18,959 1.88| 44.92| 2,076 9,234 1.48| 10.64 1.11

*|y: Velocity of Longitudinal wave
F: Resonant Frequency
. Damping Ratio of Longitudinal mode
: Dynamic Young's Modulus
Velocity of Torsional wave
. Damping Ratio of Torsional mode
> Dynamic Shear Modulus
Vg: Dynamic Poisson's Ratio
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Joint angle: 30°
Joint angle: 60°
Joint angle: 90°
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The Number of Joints

The Number of Joints

(b) Dynamic Shear Modulus

(a) Dynamic Young's Modulus

i

bofl ot

3

2lZ Ha|o| FArat Ji2 H

Oy 4.

e

aL, Aeh

A oF

=} O
F&

%

so] 2

2!

W

&

7l
OH
M

K0

1, pp. 119-122.

N

3. ASTM, 2003, Standard test method of Fundamental transverse, longitudinal, and torsional resonant

frequencies of concrete specimens, designation: C215-02

- 191 -





