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Estimating Concrete Compressive Strength Using Wave Propagation Method
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Abstract

For many years, the compressive strength of concrete has been regarded as an important index in determining concrete
pavement quality. The compressive strength of the sample cores from the field has been used as quality index of concrete
pavement. However, this process is time consuming and requires a lot of labor. Recently, the M-E Design Methodology in the
pavement design based on the elastic modulus has been adopted. Therefore, several NDT methodologies have been adopted for
QA/QC in the field and for the pavement design. Among various NDT methods, the wave propagation method can be used to
measure the elastic modulus of concrete because the wave velocity is directly related to the elastic modulus. Therefore, in this study
the wave propagation method was used for estimating the concrete modulus.

The relationship between the compressive strength measured in the laboratory and the elastic modulus measured by the wave
propagation method was analyzed, and the compressive strength was estimated from the elastic modulus for various mix types.

The results showed that the relationship between the elastic modulus and the compressive strength was observed and the
relationship varied depending on the aggregate types.

Keywords : wave propagation, compressive strength, concrete strength, QA/AC
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(Compressive wave), A@3}(Shear wave) 522
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1. AdAEE
ZAEH Siliceous River Gravel Lime Stone
I‘{N/Q 0.4 0.45 05 04| 045 |05
atio
Fl(y%afh 0 |20 | 35|50 | 02|35/ 0|2 |3|5/]3]|o0]35]35
No 1 2 3 4 5 6 7 8 9 10 | 11 12 | 13 14 | 15 16
14
34
79
214
284

E 2. Fly Ashel 4&
. % % Specific .
Si0, Al,Oq Fe,04 Ca0O MgO SO4 Lo Moisture Gravity Finess
36.56 20.79 5.58 23.7 4.32 1.48 0.49 0.14 2.7 14.64

Si0y | ALO; | Fe,O; | CaO | MgO | SO; | MnyO; | TiO, | PoOs | C3S | CoS | CA | C,AF | Blaine

20.08 | 5.23 3.39 | 6442|089 |3.27| 0.09 | 023 | 0.26 | 60 5 8 10 3756

E 4. ot ofEAA #

Mixtrure Water, Cement, Fly ash, Fine Coarse w/C
No (Ib/yard® | (b/yard® | (lb/yard®) | Aggregate.(lb/yard®) aggregate, (Ib/yard®)
1 11 29 0 73 116 4.5
2 11 23 5 73 116 45
3 13 21 10 83 132 4.5
4 11 14 12 73 116 45
5 13 29 0 69 116 5.072
6 13 23 5 69 116 5.072
7 15 21 10 79 132 5.072
8 13 14 12 69 116 5.072
9 14 29 0 66 116 56
10 14 23 5 66 116 5.6
11 16 21 10 75 132 5.6
12 14 14 12 66 116 5.6
13 11 19 9 73 116 4.5
14 13 29 0 69 116 45
15 13 19 9 69 116 4.5
16 14 19 9 66 116 4.5
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