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Effect of Size Factor on Estimating Elastic Modulus of Disk-Shaped Concrete
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In this work, a depth-by-depth evaluation on the deterioration of concrete is suggested by utilizing disk

shaped concrete specimens. Dynamic elastic modulus of cylindrical concrete was measured using a

E-mail : cwchung@pknu.ackr  free-free resonance column method and compared with dynamic elastic modulus of disk-shaped concrete

measured by impulse excitation technique(IET) and impact resonance(IR). According to the results of the

experiment, both IET and IR methods showed a smaller difference in dynamic elastic modulus with

Received : November 7, 2022 smaller deviation in data when thickness of the disk specimen was increased. This trend was more evident

Revised :December 13,2022 from dynamic elastic modulus measured by IR method compared to that measured by IET. Variation in

Accepted : December 14,2022  data was also smaller with the IR result. To increase the accuracy of the data, it is recommended to use the
IR method for disk specimen with a diameter of 100mm and a thickness of 25mm.
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Figure 1. Schematic diagram of free-free resonance column method
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Figure 2. Schematic diagram of impulse excitation technique
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Effect of Size Factor on Estimating Elastic Modulus of Disk-Shaped Concrete Specimen Using Impact Resonance Test
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Figure 3. Schematic diagram of impact resonance test
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Table 1. Frequency parameter

. ’ . Thickness/radius 02 03 04 05
Poisson’s ratio
0.2 0.7545 1.0715 1.3385 1.5585
0.25 0.7885 1.1185 1.3935 1.6205
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Table 2. Concrete mix proportion

W/b S/a Unit weight(kg/m®)
(%) (%) Water Cement Fine aggregate Coarse aggregate
50 40 170 340 744.57 1116.85
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Figure 4. Schematic illustration for preparation of disk-shaped specimen

Table 3. Type and number of specimens(Unit : EA)

Diameter(mm)

Specimen Type 50 75 100
Cylinder 2 2 2
Disk 12 11 12
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Effect of Size Factor on Estimating Elastic Modulus of Disk-Shaped Concrete Specimen Using Impact Resonance Test
FEEREE
4.1 232|E A5 AHe SEHEA+ 5HEY
4.1.1 FFRC7'Y & A1t
T E Y5 A H ZE AT Ao FRVIAISC] 2to| & &R1517] #15te] FFRC7Z M= o8, 9Fd 54
R|o] FEAAF 2he 2L Table 4= 953 AlWe] SehAls: 2799] 23t el Holch, FetrAee] 27
Frol Wt 39.3GPaolH, A1 100mm<! F HA] A o] FE/dAlG S87k0] Bl A 7| UElktt.
Table 4. Estimated dynamic elastic modulus of cylindrical specimen using free-free resonance column method
Cyl50 1 Cyl50 2 Cyl75 1 Cyl75 2 Cyl100_1 Cyl100_2
Dynamic elastic modulus(GPa) 39.18 39.78 37.45 38.69 38.05 43.04
4.2 Z32|E CjA3 AHO| SEEA+ SHEAN
421 1ET7|8 &= 2
BACAE LB NRE (AYUAR) V1§ Felohol /18, 71U CIg3Ied H23 ) SLIALE 23
AL Table SOAHE 17191 o] 540 HL221 A1) S 378 Arle] 2] 05 A 52400 5 2
72 UERYIT) o714 B, C, T A3 AlHo] 953 AH b 7 £} viekelo 2 2619] $11% LiEld Botiom
Center, Top= 20| 3tch(Figure 4 ).
Table 5. Estimated dynamic elastic modulus of disk-shaped specimens using impulse excitation technique(Unit : GPa)
Diameter(mm) 50 75 100
Thickn R
(Di'gk Oislsy; adius Cylinder Disk Cylinder Disk Cylinder Disk
34.87(T) 48.71(T) 41.45(T)
0.5 39.18 27.61(C) 37.45 43.23(C) 38.05 37.84(C)
30.45(B) 64.33(B) 38.82(B)
39.49(T) 45.78(T) 49.30(T)
0.4 39.78 27.72(C) 38.69 47.95(C) 43.04 48.08(C)
27.01(B) 39.29(B) 51.38(B)
36.87(T) - 43.16(T)
0.3 39.78 40.90(C) 38.69 50.14(C) 43.04 59.17(C)
38.36(B) 54.62(B) 54.34(B)
17.25(T) 64.77(T) 38.23(T)
0.2 39.18 51.55(C) 37.45 55.64(C) 38.05 54.08(C)
28.52(B) 81.00(B) 52.63(B)
Figure 5= &2 @42 71 37119 t 23.0] TRV Al- S430] B+t “4/\3 Al O] Al Y5 Al H O] ST
SR = Une Ble2 YeRd e oot o] T2 Lol AH O A5, (FA)/(IAE) Bled 2 VS eSS
Journal of The Korea Institute of Building Construction 17

S
e



Kim, Min-Suk - Son, Joeng Jin - Lee, Chang Joon - Chung, Chul-Woo
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ro] B8} )& 0] BERAE tAlR Z7)ehs AFE Kol o] ZFL 2B 100mme]

@T/r=0.5 BET/r=0.4 OT/r=0.3 OT/r=0.2

50 75 100

Diameter (mm)

Figure 5. Results from impulse excitation technique
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Table 601/ Fobs bl G 022 719519 490 IR7IHG 0] 83 H23 Al o] SR A0 1 nA) 953
Aol BErAAS0] 2R LFeh Tt 974, (EANEIAIR) B1& 0.3, 212 75mm¢S] H A3 A H % Tope] sds}
O A3 A8 7R F A2 4] £45le] A5t

Table 6. Estimated dynamic elastic modulus of disk-shaped specimens using impact resonance test(Unit : GPa)

Diameter(mm) 50 75 100
Thickness / Radius
(Disk only) Cylinder Disk Cylinder Disk Cylinder Disk
39.4(T) 44.9(T) 40.6(T)
0.5 39.18 32.5(C) 37.45 41.9(C) 38.05 38.9(C)
34.7(B) 41.5(B) 41.3(B)
41.1(T) 45.2(T) 50.0(T)
0.4 39.78 32.6(C) 38.69 45.2(C) 43.04 46.4(C)
32.0(B) 41.7(B) 47.2(B)
40.2(T) - 42.4(T)
0.3 39.78 43.2(C) 38.69 42.1(C) 43.04 51.9(C)
41.6(B) 49.8(B) 49.3(B)
42.0(T) 45.2(T) 37.7(T)
0.2 39.18 58.0(C) 3745 41.0(C) 38.05 47.7(C)
45.8(B) 56.0(B) 46.3(B)
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Figure 6. Results of impact resonance test result
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A2 IET AE 23R A9 Aol 9] tA5 07} 953 A o] SeAs 2750 Aole} 27kl Mg Aol
212 100mm] AJHe] H]se] ZA Uiehs AL(HZE g0 $1x19t 52 Aho] wet Z4gte] EEMAPL F71,
Ae] e 277 g AFEA ] BAR AmEt

Table 77} Table 82 A5 100mme] A|H-E IR7IHIHET7|HE o]-gato] 73t t]AT A|H o] FeAl 27 Ad 2
1= AEE A H TEHATE Uae FEI= Hehd Zlo|™, o714 S. D= BHAFE oJnet. oo wh=w, IET7 =
IR7]9] B5Fo|A] T Hl-&0] TASEE TjAT A HO] FEHAISE YE3 A M) FeHIAGR Uae H-&3} o] 3ol &
THAL STV Aol UER o™, 1 57 H[e2 IR7|H E T IET7 | H-S o83t ZaelA] Bl 7] Yeyitt.

Table 7. Result of test using impulse excitation for specimens with a diameter of 100mm

Te ratio ltems Bottom Center Top Average S.D
0.5 1.0201 0.9944 1.0893 1.0346 0.0491
0.4 1.1936 1.1170 1.1453 1.1520 0.0388
0.3 1.2624 1.3746 1.0027 1.2132 0.1908
0.2 1.3830 1.4212 1.0046 1.2696 0.2303

Journal of The Korea Institute of Building Construction 19



Kim, Min-Suk - Son, Joeng Jin - Lee, Chang Joon - Chung, Chul-Woo

Table 8. Result of impact resonance test for specimens with a diameter of 100mm
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