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Resonance Test for Dynamic Physical Properties of Concrete
with Recycling Materials
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ABSTRACT

Most previous wave tests for concrete have been done to evaluate static material
properties, and thus there are less works to investigate dynamic material characteristics of
concrete, which should be few in Korea.

The objective of this experimental work is to investigate dynamic material characteristics
of concrete, such as dynamic elastic modulus, dynamic shear modulus, first resonant
frequency, dynamic poisson’s ratio and etc. A dynamic Signal Analyzer has been used to
perform the wave analysis for various dynamic material properties of test specimen. First
Fourier transform technique has been carried out on various wave data acquired by the
Resonant Column method, which is a kind of nondestructive tests. Wave analysis has been
performed based on KS F2437, which is similar to ASTM C607-71 and is identical to JIS A
1127-1976.
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up o "*"”""’f amis || REEA dEA | AME | & | VC & 54 ()
tke/crl (mm) (ke) (ke) (ke) e) | (k) |nawaea [Aeatw
NR 238 19 1144 77 350 168 - 525 .
ST 11 19 1119 704 3325 o8 | 32 6.50 -
RP 103 19 1119 704 3465 o8 | 32 3.50 -
PR 106 19 1103 694 343 168 (2}7%) 490 -
LT 178 19 1106 694 322 168 (82%) 420 -
H35 32 19 1062 766 389 B | - - .
H45 550 19 10659 7413 4628 | 1666 - 370 .
19mm 13ma
H70 540 19 e T a6 668 552 160 - 138 826
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E 2 410X40 38 Ao Hutx E 310X10%40 ZF8 AlgH el Atz
Ry 7o} |1st Frequency(Hz)}| Poisson’s [ Damping L) Z o] {1st Frequency(Hz)| Poisson’s | Damping
B X Al & =
(em)| Z3 [v)%% 9 |Ratio, u p |Ratio(26) {cm)| %3} |w]&Y s} |Ratio, u | Ratio(%)
NR-B [40.53] 4627.71 | 2914.58 0.26 0.73 NR-D [40.20} 461650 | 2697.90 0.24 0.69
ST-B |40.58| 4029.16 | 2513.05 0.29 0.78 ST-D [40.13| 4049.31 | 2361.13 0.24 0.74
PR-B [40.45| 4134.46 | 2581.16 0.28 0.79 PR-D |40.23] 4046.19 | 2352.06 0.25 0.76
RP-B [40.60| 4194.66 | 264594 0.27 0.74 RP-D |40.20{ 4176.19 | 2420.03 0.26 0.74
LT-B |40.33| 4456.69 | 2812.36 0.26 0.80 LT-D (40.14] 442546 | 2567.81 0.26 0.76
H35-B{40.49| 4950.62 | 3115.06 0.26 0.68 H35-D}40.19| 4986.24 | 2890.22 0.26 0.69
H45-B{40.61| 5266.51 | 3284.94 0.29 0.53 H45-D|40.14| 5424.21 | 3135.98 0.26 0.51
H70-B|40.80} 5180.65 | 3281.15 | 0.25 0.60 H70-D]40.14| 5319.30 | 3105.34 0.24 0.55
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# 4 et A= (ksf/on) E 5 ST A (ket/cnf)

Specimen | A-Type | B-Type |C-Type | D-Type Specimen | A-Type | B-Type | C-Type | D-Type
NR  1307904.3{315628.5314191.9(316274.7 NR [116107.70|125197.60{128806.20| 127783.60
ST 210548.3|220255.3 | 221978.8| 222988.9 ST 84189.24 | 85683.97 | 90952.70 | 89690.37
PR 221467.0|232037.4|226738.8| 221211.7 PR 85744.63 | 90437.84 | 92200.72 | 88429.48
RP 243438.8 | 243959.9 | 237464.5 | 240055.8 RP 94634.72 | 97069.99 | 96331.03 | 9536257
LT  [248510.8| 284046 |272042.1|280327.6 LT 100158.40(113111.20{110011.80| 111650.20
H35  |376641.3|380342.5]382025.7 | 392355.9 H3s |155137.10{150587.40}156788.90| 155948.20
H4s  |457710.6]|453822.4 | 478889.6 [ 483390.4 H45  |183863.40(176561.10{193695.10| 191142.10
H70  1445004.11 435398 |457508.3{462092.3 H70 |181313.10{174650.60|187674.60| 186304.30

4500 (e 4500

4000 /\‘—‘ 4000 i /\

; / ~ &5 & (misec) / -+ Bt E(misoc)
3500 | - - 3500 \
! o uBE 5 _ - BT 45

i
{m/sec) (m/sec)
3000 3000 e
|
' [
2500 | e - 2500 - -
! o e
. - .. P
». . el
2000 ‘w o 2000 < e —
!
1500 ST L L " . s 1500 . . N
NR-B 57-B PR-B RP-B LT-B H35-B  H45-B  H70-B NR-D §T-D PR-D AP-D Lr-D H35-D  H45-D  H70-D

T8 5 Zutel vl ER e HT¥Et

0.8
. *A—
. TYPE
0.75 |- n.Bo
" TYPE
- c—
0.7 - - - TYPE
- ' D-
TYPE
0.65 |-
0.6 -
0.55
-
0.5 . v

150 200 280 300 350 400 450 500 550 600

O 6 AT E el Wt

—115—



4.2 2 % £5d7nA

B AN s gol BUNYE FaAM BAAES FALAA, 2 FUAAS, FALE
A%, EXobgn], ARY BAMEE T + AN WA Bt §olan WEHo Zagee)
BHAE TU AT AAT B E4AG a4 Asfel ok B FAAL A FAA

ol

Frgolt NYFaY R B4 &
Eg ¥ APl 78 A=A A
o 7 AAA &Y BAAES 1PE TaHee M%@% Soe dre £l

5 dAe 2

e
A

¥ Ao Fae] Be RS R4 ERFABAR i 2L PAE Soin B dps
BetaAg Qasde] dBow FAHASFYG

o
i)
]
Mo
e

D st “guxsed o3 ZadEee F gAAS, F AW BAAS 2 5 Tolauly 4
T, ES T AR EA, 1990.

2) ASTM C 597-71, Standard Method of Test for Pulse Velocity Through Concrete.

3) ASTM C 215-85, Standard Test Method for Fundamental Transverse, Longtudinal, and
Torsional Frequency of Concrete Specimen.

4) BARTZEBR, JIS A 1127-1976, “HBIRENC L 2 > 0> 7)) + o BB (RS, B A Bk R A
CERT V> HEER T, 1996

5) JR. Hall, and R.D. Woods, “Vibration of soils and foundations”, Prentice-Hall, 1970.

6) 4 4, o] WA, H $4, “WEA] 2AYUE sjel BH AYH AT(1) ¥
832 =&, A 849, 5&, 1996. 8.

—116—



