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Modeling on Ultrasonic Velocity in Concrete Considering Micro Pore Structure and
Loading Conditions
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Abstract

For a long time, evaluation of soundness and strength in concrete has been performed through
ultrasonic velocity(UV), which is essential work in field assessment. Porosity in concrete is a
major parameter indicating durability and strength, and UV passing concrete depends on
porosity variation. In this paper, a modeling on UV through concrete is carried out considering
porosity and the results are verified with those from test. Additionally UV in concrete under
compression/tension loading condition is measured and UV modeling with loading condition is
performed. Up to 50% of loading ratio, UV slightly increases and greatly drops at peak load in
compression region, however it fluctuates in tensile region due to micro cracking in matrix. The
proposed model shows a reasonable agreement with test results in control and compression
region, and needs modification for tensile region considering micro cracks and local aggregate

interlocking.
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H 2. Chemical composition of OPC and Slag
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J8l 1. Test samples for compressive and tensile
conditions

(b) Compressive stress

(a) Tensile stress

12! 2. Photos for UV measurement under loadings

H 4. Specification of UV equipment

Transit Time Range 0.1~9,999 s
measurement Resolution 0.1ps
Norminal 1.2kV or
Transmitter Energising Pulse 500V 1.5 ps
switch selected
: Input sensitivi 2501V
Receiver 2 y £
Impedance 470k
] 105/125, 210/250V
Power supply Mains AC B0/60HE
Operating 0 to 40C
temperature range
Environmental Dimension:
Electronics unit 186x130x186 mm
Weighting : 30kg
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(b) Porosity of slag concrete

12!l 8. Comparison of porosity with test and
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12 9. Simulation and estimation of velocity in
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H 7. Parameters for ultrasonic velocity modeling

Type @ i Lot v n
OPC 0.4339 | 19.50us | 75m | 52 65

Slag 0.4191 | 19.25us m 00 '

Parameter a b
V, =V, [+alf,) +o(f2)]
Sg”;ggfii' oPC 8.050E ™ —6.482E™
Slag 2.139€7° -2.028E
v, =V, /[l +als,)]
Trggfg'ne oPC 4.667E 6.590
Slag 1.224 6.042
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2 10. Comparison of UV velocity with test
and proposed model (compressive
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3% 11, Comparison of UV velocity with test
and proposed model (tensile region)
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