Journal of the Korea Institute for Structural Maintenance and Inspection

Vol. 20, No. 6, November 2016, pp.120—-127
https://doi.org/10.11112/jksmi.2016.20.6.120

S Emy (gt B|Tkal HAY

PISSN 2234-6937
elSSN 2287-6979

2 olg%t YERA2IE TRV ZUE

Quality Management Platform of Ocher Concrete Using Nondestructive Tests

Based on the Stress Waves

Seong-Uk Hongl*, Seung-Hun Kim?, Seong-Yeob Kim’

Abstract: Several problems including respiratory and skin disorders due to the problems for sick house syndrome have occurred, there appears echo
friendly materials to solve the problems. The research is lacking in quality management techniques ocher concrete using nondestructive tests. In this
research, the experimental works were conducted to study the initial quality control for the compressive strength of Ocher concrete(21 MPa). The purpose
of this study is the implementation platform for quality management of ocher concrete using nondestructive tests. It uses the relationship between

the compressive strength and ultrasonic pulse velocity of the ocher concrete to estimate the compressive strength of the ocher concrete. And using the
impact echo method to estimate the thickness of the ocher concrete. The platform is based on a Java script, so that the user can obtain the data through

the platform.
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Fig. 1 Concept of Impact Echo Method
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Table 1 Mixture proportions

Mixture Unit weight(kg/m®)

Strength

[MPa] \% C S1 S2 G FA AE
21 168 308 689 172 918 34  2.06

S1: Sand, S2: Crushed fine aggregate, G: Coarse aggregate

(a) Cylindrical specimens (b) Beam specimens

Fig. 4 Various concrete specimens

(c) Impact Echo

(a) Compressive (b) UPV

Fig. 5 Photos for compressive strength, ultrasonic pulse velocity
method and impact echo method
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Table 2 Results of compressive strength

Time Curing 1 2 3 Average
[hours] [MPa] [MPa] [MPa] [MPa]
16 Air 2.62 2.62 2.37 2.54
20 Air 3.12 3.37 2.87 3.12
24 Air 3.62 3.99 3.37 3.66
Air 5.86 6.49 6.24 6.20
4% Standard 7.49 8.36 7.99 7.95
Air 8.24 7.49 7.74 7.82
7 Standard 8.36 10.23 7.74 8.78
Air 11.60 9.11 11.23 10.65
108 Standard 11.11 12.48 11.48 11.69
672 Air 14.60 12.73 11.48 12.94
Standard 18.97 16.22 17.97 17.72

Air : Air curing, Standard : Standard curing
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Fig. 6 Compressive strength by ages

124 S2PAZSFICEX|H2|58HE =2F M 203 M 62 (2016. 1)

Table 3 Results of ultrasonic pulse velocity method

Time Curing 1 2 3 Average
[hours] [m/sec] [m/sec] [m/sec] [m/sec]
16 Air 248220  2416.10  2392.20  2430.17
20 Air 2322.65 2551.35 275825 2544.08
24 Air 284520  2503.50 2457.90  2602.20
48 Air 2999.15  3064.90 3068.30  3044.12
Standard 3289.70  3175.05 3408.85 3291.20
Air 3381.10  3379.00 3540.25 343345
7 Standard  3515.65 3871.85 3515.65 3624.27
168 Air 3690.90 3643.60 3677.15 3670.55
Standard  3976.90 3953.80 3908.15  3946.28
- Air 3552.55  3610.60 3590.80 3584.65
Standard  3946.10 4025.50 4051.60  4007.73
Table 4 Results of impact echo method
Ages Thickness  Thickness measurement [mm] Error
[days] [mm] 1 2 3 4 5 6 Ave [%]
100 122 100 123 122 100 100 111.17 11.00
150 154 146 154 154 146 145 149.83 0.10
: 180 169 169 169 169 165 124 160.83 10.60
200 170 129 129 170 129 118 140.83 29.60
100 103 104 104 103 106 102 103.67 3.54
150 152 155 154 141 154 151 151.17 0.77
3 180 163 163 162 163 162 121 155.67 13.52
200 165 165 167 167 167 126 159.50 20.25
100 122 122 122 122 153 124 127.50 21.57
; 150 179 165 130 171 166 171 163.67 8.35
180 190 143 192 182 139 186 172.00 4.44
200 193 193 196 193 193 193 193.50 3.25
100 120 106 120 124 109 106 114.17 12.41
58 150 179 152 159 176 155 176 166.17 9.73
180 176 172 174 174 174 181 175.17 2.69
200 194 203 209 203 194 203 201.00 0.50
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function processing3(}{
var Vp = Number(document. getElementById("Vp').value);
var { = Number(document.getElementById('f") value):

var cValue = (Vp):
var pValue = (f) * 2;

var value = cValue / pValue:

var dddd = document getElementById('value3').
dddd.value = (value);
}

function processing4(}{
var Vd = Number(document getElementById("Vd") value);

var cValue = 102 * (Vd) - 117;
var pValue = 10;

fipValue = 0 ){
'ﬂerr(“"’“‘ 223k o)
retum

¥
var value = cValue / pValue;

var dddd = document getElementById(‘valued'):
dddd.value = (value);
¥
function processing5(){
var Vd2 = Number(document getElementById("Vd?2") value):

var ¢Value = 102 * ((Vd2)*0.5) - 117:
var pValue = 10;

ifipValue = 0 )}{
alent( =2 £REF 0):
returmn

3
var value = cValue / pValue;

var dddd = document.getElementById('value5");
dddd.value = (value);

Fig. 9 Source code of function process
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