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Abstract It is well recognized that damage resulting from freeze-thaw cycles is a serious problem causing
deterioration and degradation of concrete. In general, freeze-thaw cycles change the microstructure of the
concrete ultimately leading to internal stresses and cracking. In this study, a new method for one-sided
stress wave velocity measurement has been applied to evaluate freeze-thaw damage in concrete by monitoring
the velocity change of longitudinal and surface waves. The freeze-thrw damage was induced in a 400X350X%
100mm concrete specimen in accordance with ASTM C666 using s commercial testing apparatus. A cycle
consisted of a variation of the temperature from -14 to 4 degrees Celsius. A cycle takes 4-5 hours with
approximately equal times devoted to freezing-thawing. Measurement of longitudinal and surface wave
velocities based on one-sided stress wave velocity measurement technique was made every 5 freeze-thaw
cycle. The variation of longitudinal and surface wave velocities due to increasing freeze-thaw damage is
demonstrated and compared to determine which one is more effective to monitor freeze-thaw cyclic damage
progress. The variation in longitudinal wave velocity measured by one-sided technique is also compared with
that measured by the conventional through transmission technique.
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Fig. 2 Typical example of waveform obtained by
one-sided measurment technique
(after 5 cycles)

2.2. LabwindowE 0|28t X[=31=l AlEX 2|

2 d7edMe EHlrols S4%9 F4d s B4,
Aoso] F FAAMAA FAE AEEN FTASE
o FRGEES FAA ARtslr] 3 NEAe € A
Al A AL A8kt HEE Labwindowoll 7123
HAFE 23RS o]83AT ©] ZR2IYWL one-sided
technique®] Z4°1 23] &4} BHolA wsle &
Hatel & AN R 2 AsAHAEE AFE =Y
A AeA g RAFEE Ao k. FHE w
gt AEE Foks g v e 2 uxE
73 A7) gl FAAMel a8 AsdM A
& FUs7)7t fA ok wEbA B 293 A58
A7l A% wyo= 10709 MEAHA AztdY NsE
TAANZ F AFE Z2ad PelM AP AsAYE
g

AsE &Yxols FA%Y) AW Fuiolre 23
s TS T AHY FEE w Ak 12 5
=E 27 98, 2209 2288 D357} 001us9) H

% A7t T7Hsampling time interval) 22 8192

d

£ ox £

3L
AE

H

AEE TAEE A 840 1} 7ike 4
A receiver D9} Boh # 32] $2 M (receiver 2)
ERE A55e] tXE e4ZAFIE YR T tlF
g QAR2FRA dAHA WPHE AZEL b
olf HEAA(GPB interface)® A AFEHE #A4E
o FAAARRE $As0] AFEHE QEE A5ELe
10708) AEEE FHste] BUE Aol BeFr) 2z 3
oA s ke e Hde Zolm A3 N
Hi{signal to noise ratio)E FAI7171 A 10709] A%
E5E ARl zgele) BT AIGHEA (1Y
Aol A AES we} o) FAY| T i) ol
A EY o5 ok HAIAN 4 4359 A W
(+) F38 =23AE dXAF)7] 8 2 Adel dal
HEE 4 gl ARrgSe AgAkl 98 =Pt o

F F FAAANNA 08 1049 BE 2559 A A

//Acquire 10 digital signals from each receiver /
I

[o]
A

Average the arrival time of the first positive
peak arrival in waveforms

Shift 10 waveforms with respect to the
average first positive peak arival time

Sum all 10 signais

Calculate the threshold noise value in the
summed waveform

Determine the approximate L-wave arrival
time by the threshold noise value
i
LFit a line about the approximate L-wave arrival tinﬂ

Determine the more accurate L-wave and R-wave arrival time—|

/_Input the spacing between 2 receivers X' /

/_Output L- and R-wave velocity /
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Fig. 4 Concrete specimen for freeze-thaw test
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