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Experimental study on acoustic wave propagation properties of frozen
remolded loess during uniaxial loading process
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Abstract: The ultrasonic P-wave tests on frozen remolded loess under uniaxial loading are conducted by using RSM-SY5(T)
nonmetal ultrasonic test meter to study the velocity characters of P-wave. The characteristics of acoustic waveforms and wave

frequency spectra of frozen remolded loess are investigated by using the short-time Fourier transform and wavelet transform.

The experimental results indicate that the P-wave velocity is affected by the temperature and external loads, and the velocity

decreases with the increase of temperature and generally increases at first and then decreases with strain during the loading

transform

process. There is an exponential relationship between the uniaxial compressive strength and the initial P-wave velocity, and the
develop with the increase of stress and the emergence of cracks. The characteristic parameters of acoustic waves can reflect the
development of internal cracks of frozen remolded loess during loading to some extent.

correlation between them is very good. With the increase of external loading, the shape of spectral curve will change and the
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spectral area and main frequency will decrease. The coda waves are not developed at the initiation of loading and gradually
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Fig. 1 Grain-size distribution of test soils
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Table 1 Basic physical properties of specimens

B & % WHAIE R
+J T 4 .
wi% pl(gem”) K L/mm  T/C
HT-1 15.95 1.77 125.0 -15
HT-2 15.95 1.77 124.8 -10
wt
HT-3 15.95 1.76 125.1 -5
HT-4 15.95 1.77 124.8 -1
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Fig. 2 Schematic of test system
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Table 2 Changes of P-wave velocity of frozen remolded loess

during uniaxial compression process

L] POk U A W Pk
Gy WEME BOME MK AR s

/(kms™)  /(kms™) 1% 1% /MPa
HT-1  3.62 3.66 75.71 1.10 7.41
HT2  3.48 3.64 92.10 4.60 5.72
HT-3  3.04 3.12 79.99 2.63 2.91
HT-4  1.48 1.48 0 0 0.36

T T A ROE N SRIBONE T S TR T, i, e
9 2R D — LB BB i 2R R AL 1 405
2o WA AELUN. ) EE Ry PN IR B o AR TR N 5 470 s i
(¥ EEAE -
LM AL, e hr AT, R



%59 R, A REGE T P INBG R A A R MRS 5T 1663

R RE S S R T o AR AR A R S ) A
it

M3 SRR AT Y, PRES I L ) -
WA fHh £ 55 PR — AR AT i B R AR A
e TA i LA SN R S AR 2 T, 3 S R e P e A
BUREIS 2R AR P IS o E 2 Fire i C 28 Bl K.
AT TR LA Sk 5 T A W 425 2 B £ 17 5 2 A5 e
VIR T,  ANGAIBBGHUNIN: g Bl A8 PR A8 A SR 2R it 2k
FATT AT LAHRAC s Xk I 14 7 B TR A 0 I )
T3 VERINL TS, D T 2 il DL IR S VA AL s 3of B2 ) 12
TR VERINS) Rl R L BRAN) o PSR N I 2438
T BUVEHI N 00 N FREAR I 5 AR S 24K S8
KoAg 2 B R GEBEIR A o

6
REZE/%
(b) HT-2

1 1
8 10 127

6
RAE/%
(¢) HT-3

04 . RS 116
A PR
Eeg:i o
115
0.3 ~
g . 114 §
202 §
& N 13 3
®
0.1+ R
12
| L L 1 | 1.1
0 2 4 6 8 10 12
L3 /%
(d) HT-4

B3 FREISR TERE T YRKIEFIN N SR THX R %
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remolded loess under different negative temperatures
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Fig. 5 Acoustic spectral characteristics and wavelet transform of frozen remolded loess HT-1 at beginning of loading
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Fig. 6 Acoustic spectral characteristics and wavelet transform of frozen remolded loess HT-1 at its P-wave velocity extreme point
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