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ABSTRACT

Among several non-destructive testing methods, ultrasonic pulse velocity method has been
widely used for the evaluation of concrete strength. However, this method might not provide
accurate estimated results since factors influencing the relationship between strength and wave
velocity is not considered. In this study, the evaluation methods of concrete strength using
compression wave velocities measured by either ultrasonic pulse velocity method or impact
-resonance method are proposed. A hasic equation is obtained by the linear regression with
velocity vs. strength data at a specific age and then, ageing factor is employed in the equation to
consider the difference of the increasing rate between wave velocity and strength. Strengths
predicted by the proposed equation agree well with test results.
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Table 1. Nondestructive Evaluation Methods of Concrete Strength using Compression Wave

Method Estimation Equations uslzgn;:rerll(e);rlg::on Age'm(gk )fact()r
A f.’=aV+b All data Not used
B f(t)=aV(t)+b, f (©)=ki(t}(t) 28 days data Used
® f(0)=alVOP, £ (D=ka(t)fe(t) 28 days data Used

* V ! compression wave velocity
(V=V, for ultrasonic pulse velocity, V=V, for rod-wave velocity),
t : ageing(day), k(t) : ageing factor, fc(t), f.'(t) : compressive strength
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Table 2. Mix Proportion of Three Concrete Mixtures (kg/m’)

Type Water Cement Aggregate‘- (SO//S (‘%g) AE(OVY,I){/C w/C
Coarse Fine 7o
Cl1 185 320 10414 696.9 41 6.0 0.2 0.58
c2 185 350 1008.3 703.1 41 6.0 0.2 0.53
C3 185 400 1032.0 691.0 40 6.0 0.2 0.46
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Compression Wave Velocity (km/s)

Normalized Values
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Table 3. Ageing Factors

Agein Age (days)
Used Method Type |Method geng
Factor 28 56 84 112
Impact B ki(t) 1.0 1.07 1.17 1.29
Ve
Resonance C k(D) 1.0 1.08 1.17 1.30
Ultrasonic Pulse B ki(t) 1.0 1.06 1.17 1.18
Veloci Vi
eloaity C k() 1.0 1.07 117 1.18
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Fig. 1 Average of Compression Wave Velocity and Compressive Strength with Ages
15 15
Vo fc L] '
O a ® a (@] « [ ] [¢]
" O @ [ ] [+] "o 1 o |
S o &  © s & oo ® © H
b 4 n g " . F4 -
» i -
E RPN o
. = .
N £ N
nob Z= 1w b
10 b [ ] ° 8 5] 0 [ ] 8 8 8
w R . . . o L . ‘ . e
[ n w @ x 100 20 140 ] ] @ L] % 100 % 140
Age (day) Age (day)
(a) V¢ and f.’ (a) V, and f.'
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