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A Experimental Study on Application of KS F 2456 using Shear Wave
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ABSTRACT

PURPOSES : 1t is important to consider the long-term performance of concrete pavement, because concrete pavement is more exposed to
the various environmental conditions than any other concrete structures. One of the several methods to evaluate the long-term performance of
concrete during winter is KS F 2456. Relative dynamic modulus of elasticity shows the resistance to freezing and thawing.

METHODS : To measure relative dynamic modulus of elasticity, ultra sonic is generally used. But in this study, to measure the relative
dynamic modulus of elasticity, both ultra sonic and shear wave were used and then compared each other.

RESULTS : The results from the measurement by ultrasonic wave and shear wave were divided into three types. Type 1 : Specimens are
good and relative dynamic modulus of elasticity did not decrease until 300 cycle. Type 2 : The relative dynamic modulus of elasticity decreased
from the late cycle.(about 150 cycle later) Type 3 : The relative dynamic modulus of elasticity consistently decreased from the beginning. As a
result of ANOVA, there is no difference according to measuring method, in type 2 and 3. But there is a difference according to measuring
method, in type 1's relative dynamic modulus of elasticity.

CONCLUSIONS : 1t is proved that shear wave can be used to understand the damage tendency of relative freezing and thawing and to
measure the relative dynamic modulus of elasticity.
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Fig. 1 Ultrasonic Measurement System

Fig. 2 Seismic Measurement System
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Table 1. Freezing and Thawing Test Result

Dist. Relative Cycle at
) Dynamic Relative
Final Modul il D . Speci
Test odulus o ynamic pecimen | pegreq
Cycle Elasticity at | Modulus of | Weight(@) | gjng
Test Final Test | Elasticity Amount
Method Cycle(%) | Below 60% ©)

j Ultra|Shear| Ultra |Shear| Ultra |Shear| 0 | 300
Materials\ |sonic| wave | sonic | wave | sonic | wave | Cycle | Cycle

M1 300|300 62 | 33 | 300 | 210 |3715.9|3291.0/424.9
M2 1300|300| 102 | 109 | 300 | 300 [3402.7|3356.0| 46.7
M3 [300|300| 54 | 54 | 300 | 270 (3454.6/3172.8|281.8
M4 300|300 52 | 69 | 300 | 300 (3538.3]3201.9/336.4
M5 |240|300) 30 | 5 | 210 | 150 |3514.1{2962.6/ 551.5
M6 300|300 90 | 69 | 300 | 300 (3590.7[3552.0| 38.7
M7 |300(300| 107 | 105 | 300 | 300 (3482.8/3341.2| 141.6
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Table 2. Results of ANOVA

The Cycle of Source Degree of Sum of Mean Square Fvalue P—value
Materials Analysis Freedom Squares SS MS
method 1 1204.17 1204.12 24914 0.000
300 Error 4 19.33 4.83
Total 5 1223.50
M1 method 1 338 338 0.42 0.551
210 Error 4 3201 800
Total 5 3539
method 1 54.00 54.00 40.50 0.003
M2 300 Error 4 5.33 1.33
Total 5 59.33
method 1 2 2 0.00 0.959
300 Error 4 1988 497
Total 5 1990
M3 method 1 122 122 0.19 0.685
270 Error 4 2542 636
Total 5 2664
method 1 265 265 0.85 0.391
M4 300 Error 6 1860 310
Total 7 2124
method 1 254 254 0.51 0.513
210 Error 4 1973 493
Total 5 2227
MS method 1 150 150 1.10 0.353
150 Error 4 543 136
Total 5 693
method 1 661.5 661.5 14.38 0.019
M6 300 Error 4 184.0 46.0
Total 5 845.5
method 1 15.13 15.13 9.31 0.022
M7 300 Error 6 9.75 1.63
Total 7 24.88

Table 3. P-value by Measurement Types and Rejected
or Accepted About Null Hypothesis

IS Cycle & P-value at Relative NuII.
) " Hypothesis(H)
Test Dynamic Modulus of Elasticity -
Methods 60% Lower (Significance
€ Level 0.05)
P-value
Ultra P— | Shear [P= Ultra | Shear
Materials sonic | value | Wave | value | sonic | Wave
M1 300 | 0.000| 210 0.551 |rejected|accepted
M2 300 | 0.003 | 300 | 0.003 |rejected|rejected
M3 300 | 0.959 | 270 | 0.685 [accepted|accepted
M4 300 | 0.391 | 300 | 0.391 |acceptedaccepted
M5 210 | 0.513 | 150 | 0.353 |accepted|accepted
M6 300 | 0.019 | 300 | 0.019 |rejected|rejected
M7 300 | 0.022 | 300 | 0.022 |rejected|rejected
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Table. 4 Durability Factor Result

Durability Factor Durability Factor
(Relative dynamic modulus|(Relative dynamic modulus
of elasticity 60% ) of elasticity 80% )
Dist. | ultrasonic |shear wave | ultrasonic | shear wave
M1 62 41 55 41
M2 102 109 102 109
M3 54 48 48 62
M4 52 69 46 7
M5 27 29 42 31
M6 90 69 90 72
M7 107 105 107 105
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Fig. 4 Durability Factor by Relative Dynamic
Modulus of Elasticity Criterion
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Table. 5 Example of DF Cal. Results(M3 Material)

DF DF
(Relative dynamic modulus|(Relative dynamic modulus
of elasticity 60% ) of elasticity 80% )

Ultra 54 %300 79 x 180

. DF = =54% DF = =48%
sonix 300 300
Shear DF:53X270=48% D= 77><240=62%
wave 300 300
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