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O, Seon Hwan, Kim, Hyoung-Seo, Jang, Bo-An & Suh, Mancheol, 2000, A Comparative study on
Dynamic & Static elastic modulus of cement mortar specimens. Journal of the Korean Geophysical
Society, v. 3, n. 2, p. 127-138

ABSTRACT: This study was conducted to examine the differences between dynamic and static elastic
constants by use of some laboratory tests of cement mortar specimens which have different water/cement
mixing ratios. Specific gravity measurement, ultrasonic velocity estimating and uniaxial compression test
were adopted to acquire the dynamic and static elastic constants. Digital data acquisition and processing
enhanced the accuracy of estimating the velocitics of specimens drastically. Also, the method using the
gradient of propagation delay time in according to increment of specimen length more enhanced the accuracy
than the method using the only one specimen length over total propagation time. The correlation between
density and the P and S wave velocity of specimens shows reliable positive relation and the correlation
between density and the strength of uniaxial compression has the similar relationship. The dynamic Young’s
modulus ( Ep) is alway greater than the static Young’s modulus ( Eg) and there is increasing tendency

of the ratio ( Ep/Eg) according to the increase of density or strength of the specimens. On the other
hand, there is no typical relationship between dynamic Poisson’s ratio ( vp,) and static Poisson’s ratio ( v $)
and just the ratio of v,/vg ranges from 69 to 122 %.

Key words: Elastic modulus, Ultrasonic velocity, Poisson’s ratio, Uniaxial compressive strength
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(O, Seon Hwan and Suh, Mancheol, Nondestructive Research Lab. of Cultural Property, Kongju National
University, Kongju, Chungnam 314-701, Korea; Kim, Hyoung-Soo, Water Resources Research Institute,
Korea Water Resources Corporation, 462-1, Jonmin-Dong, Yusung-Gu, Taejon, 305-390, Korea,; Jang,
Bo-An, Division of Earthscience, Kangwon National University, 192-1 Hyoja-2-dong, Chunchon, Kangwon

200-701, Korea. email: seonano@kongju.ac.kr)
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Table. 1 Water, Cement & Sand mixture table

DaEz [YEo

SEHEA T2 HetdAlS vl oy

Water/Cement Water Cement Sand
Ratio (%) (kg) ratio (kg) ratio (kg) ratio
25 523 0.25 20.92 1.0 21.16 1.01
30 5.41 0.3 18.05 1.0 23.01 1.27
35 5.54 0.35 15.83 1.0 24.25 1.54
40 5.94 04 14.87 1.0 24.27 1.63
50 5.66 0.5 11.34 10 2791 2.46
60 5.63 0.6 9.36 1.0 29.64 3.17
70 5.99 0.7 8.51 1.0 29043 3.46
{; -~
@
[ ] SONICVIEWER
SPECTMEN m“d‘?z'?z ?75‘ Digital Oseilloscope
Transmitting A/D converting
[Rx| | Receivigsigmals
BC
< Processing
Ed P
Fig. 1. Block diagram of ultrasonic test system.
Aael deliHe 271 AME F7F) 1 % - T Foll Aol HEd a2 st
Aol sishs eAE B @A Egstan AW Ani SwAe 548 Azt A9
(Table. 1) A% 54E ARE FrEc OS5
+E AEsE A4 15em, 2] 30eme] & AE ABE AA 15em, 2ol 30emE AEYW
Lol ol Aol 24 Ak ol Az &, ABelA AH 54cm(NXsize)d] AEFHAEZ
284 ol o r AEE AFsck £ Core Drille £8 AHI &, 27te] EyA@E
eyt v R =S AT A, A= A vlelA 2ol SemelA 15em7bA] 2em 7HA o R
3 o] Srlsp BAR, Ao R mEeF  Zze] BAME WA 6714 £ 2 AR

AL B AFY 28 A ABe] B 7
g 799 BxE 67% MY 5399 ZxE: 135
%2 AP 28 Y AT sho] 7w Zslgo]
#H7A5] WolAlchA dzke], 1999). wleba] 2] o
2bgE w=2elz xR A" 28 9 o]ake]

= AzekdchFig. 1). AR oFE He| HFr:
002 mn °l37} == EH JA7|(KSAS00HA,
A A)E o] 83l dAnfEld o, 105 T
o 2EE FAY £ Q& AxRA 24 A7
ol Az A F AHE AASHITHISRM,

- 129 -



Table. 2 Summary of test results

W/C ratio (;;: ) (X/Lj) density (kg/m') ((I}EI[,)a) Vb
25 4979 3128 2000 45.95 0.174
30 4350 2746 1947 34.32 0.169
35 4195 2660 1940 31.95 0.164
40 3846 2255 1930 24.30 0.238
50 3441 1965 1854 18.01 0.258
60 3045 1775 1800 14.09 0.243
70 2706 1667 1763 11.70 0.194
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Fig. 2. (a) Stacked raw data acquired from W/C ratio 25 % specimen (VS), (b) Frequency spectra of
(@), (c)data filtering and first arrival time picking of (a), (d) Frequency spectra of (c)
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Fig. 5. Stress-Strain curve under uniaxial compressive stress (W/C 40 % sample)
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Table. 3 Summary of test Results

Sample Name Length Diameter Densit}y UCS*Z Es Poisson’s ratio
(cm) (cm) (kg/m’) (kgffem’) (GPa)
25-1 11.29 5.46 2.00 911 19.7 0.383
25-2 115 5.46 2.03 850 20.7 0.212
25-3 11.5 5.46 1.98 818 20.7 0.283
25-4 11.46 5.46 1.99 847 19.1 0.200
25-5 11.45 5.46 2.00 908 21.5 0.183
30-1 11.42 5.46 1.947 726 17.1 0.338
30-2 11.39 5.46 1.951 763 18.4 0.164
30-3 11.24 5.47 1.945 776 19.9 0.196
30-4 11.48 5.46 1.945 745 18.1 0.209
30-5 11.42 5.46 1.947 895** 244 0.337
35-1 11.34 5.46 1.93 684 16.8 0.368
35-2 11.45 5.46 1.94 693 20.5 0.181
35-3 11.48 5.46 1.94 624 18.4 0.191
35-4 11.55 547 1.95 648 18.5 0.190
35-5 11.34 5.46 1.94 784%% 224 0.262
40-1 10.58 5.27 1.93 447 153 0.115
40-2 10.57 5.28 1.93 565 208 0.257
40-3 10.64 528 1.93 555 17.6 0.228
50-1 105 5.28 1.854 358 18.5 0.279
50-2 105 528 1.852 353 14 0.178
50-3 10.55 5.47 1.856 378 15.5 0.216
60-2 11.42 5.46 1.8 237 8.1 0.196
60-3 11.51 5.46 1.792 245 8.9 0.277
60-4 11.47 5.46 1.803 250 10.7 0.169
60-5 11.38 5.45 1.805 234 8.7 0.159
70-1 10.25 5.29 1.763 160 8.96 0.252
70-2 10.25 5.28 1.765 187 8.5 0.196
70-3 10.22 5.28 1.761 148 6.5 0.107

* . Uniaxial Compressive Strength, ** : abnormal value, ignored
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Table. 4 Comparison of Dynamic & Static Elastic Modulus

W/C  Density ucs ED ES Ep v p
Ratio (kgfm’)  (kgffem  (GPa)  (GPa) Es ve v Vs
25 2000 867 4595 2030 2.26 0.174 0.252 0.69
30 1947 753 3432 1840 1.87 0.169 0.227 0.74
35 1940 662 3195 1850 1.73 0.164 0232 0.71
40 1930 560 243 17.90 1.36 0.238 0.200 119
50 1854 363 18.01 16.00 113 0.258 0.224 L15
60 1800 242 14.09 9.10 1.55 0.243 0.200 1.22
70 1763 165 11.70 8.00 1.46 0.194 0.185 1.05
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