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R B BRI (o) TR WIE W B
2P 7k KR ARTERY B4 (mm)  (mm) (g/cm®) 0
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Fig. 1 Acoustic measurement of sample under loading (a is picture, b is schematic diagram)

1.3 ZWEEMEENEERE

e R A 1) G R T A 3 0 AR X B A R I TRD L AR L B9 D7 v A L R T Y 2 il
KB PIE + H A0 S Bk SR T R AL A I IR . (ELJE L 25 AR B2 R P A% B I L 2 55 L PN R G A2 2 UL
SER R AEAE R A — AR A A 0 2 AR T LA AR B R Bk . Li AEDO R T — A
WA B BK L (pulse echo overlap method, PEQ) , 3k H 80— 35 R A9 A G5 5 F1XF R 7Y B — 4 2R
(325 S A 5 SRS AR 5 ko s SRS BEAT X 3R 30 i A ) 2 i A5 2, OGS O A I 1) 22 BRI Sy 30l ) 4% 475 I 1]
SCHRLC11J7E EPS JREE + 09 R B Sc g g A7 1 22420, ok ol b A0 vk 7T LAAS: 21 95 o 1 1) 1% 48 1) ) 5 4 3 k2
M LC BRI . A SOHG LL/INBE 70 i o 32 K e b 35002 Sl R B AT 23 o k17 B 2050 M A e S B A
T o SR P K i b 3583 T 6T A Bk it LU A8 25 ) 1 2 1 5000 ) SR FH /N8 43

&l 2 Ca) F (o) 43 31 o S5 rh s s 10 ) ) PR S B IE 1L, X5 A3 % 300k Hz, &I AT L. iy T
Y 2T 24 8 5 K VS AD I RL N B A BT 4 KD B AR R FLIIR A 22 R A2 A o AT B S5 A R S X e AT
ARESFNE T 7= AR B R S RUB O L R U B B OB B 1A B A S A RO [ 1 S 2 Ah L 8
A HABAT A A B 5 R I by TR P A S 5 A 10 A UL 5 4 A7 o AR AR B 1 LT 0 B2l Y P s
B S B EABERIRIG B A ER S P S S EREA MR AR P Sk A A8 BL P Ik 3 1M
S PR M AFAPIE LA S ek F . H 1, 7] 228 5 AR 1Y — i 5t DU . A g g 3l bR 99 /) 5 A e ok
1 IRIE R . G/ NE AT T 2 AR S A e R T SR O — W B P BB S e BEAT S b ar AT A 2R
DL 2Cb) ATCd) ol AT UL < B8R BT 2 rhodit 30 LAY — s 9 0 A R L (A IR AR OB L B2 A B 25
AN T A A O T A AR RN A B R O

2 ZWHERNL O

Py R D ik b PHLAH ) B = A [ 409 2T 2 R BR 5 i K DR S BERLEY PO B S S I BE 4R
i AL I AN 3 7R o p T RIS TR A 2T 2 R B B Y S50 it R A TR — A IR FE R LR B T
B JB0H T AR R S R SL s ih e B 4 3 7 # 0 O B MER AR S & 0. 506 i
SE ML AEARIE & 3. 000 BikAE . R IET 3Ca) AT UL« 7E4) 46 A 48 B BE . P35 ik R i 4 A 494 i B A g
Ko X R AKPERD I b A7 7 B FLI S5 SR 0GB A TR 0 38 O 2 T 4 P 5 TR) IR /K e i 3 R AR A e
Fe g i B T 13 R PR 48 28I o e 200 AR L AT A R T RO AR R i A R L A AR IR AR AR
S A O AR FR S B B T ) 3 RS A B . FL T B4 T 4 DA B £ A R A RR S [ 2 i T
AR . Sh BT A ] SMPa LU . P I S8 15 A AR W 5, g i /R PR b A 7 A X o SR
o K3 PRy S Pl A P,



20 Lo o 2 (2017 4F) 45 32 &

154 18
184 16
$8de a 14+
g0
2 4
2432 12
104 T, 10
02P wave arriving poi
08 4 08+ i ! ‘ 25
06 0007 00008 QM9 1000 20080 300000 400000 500000
> 08 > YU ts Fequency/Hz
044 04 |
024 02 |
004 00 |
924 02
24 4 -04 - P wave ariving point
¢ ] 06| [=—P wave]
T T T T T T T T T
T T L T L]
000000 3309 0.00010 200014 009020 000000 000005 0.0010 0.0m15 Q00®0
t(s) t(s)
(a) (b)
] 10 vo .
=iy o [ Swa ) s
008 B
S 8 x . o o o [ st K|
. > =
i . £ o
s 43 6
g 000 1
-3/ Swave arriving point
e B T T T + 0 e
g 4 000006 0008 _0.00010 ! e T i
= t F @
24 Py
N
\
4 0
J
-!‘
4 -2
l S wavel Swaveaniving paint
-4 T 1 T T T T
N 00000 000008 500616 500018 = 000000 0.10005 000010 0.00015 000020
£(s) t(s)
© )
&l 2 SEIEOY KOg b 3
Fig. 2 Experimental wave profiles and waveform processing
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Fig. 3 Relationship of wave velocity to pressure of the sample
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Fig.4 Stress-strain curve
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volume fraction of steel inclusion under different frequencies
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Analysis of Elastic Wave Velocity in Steel Fiber Reinforced Cement
Mortar Composite Subjected to External Compression Loading

ZHOU Wei-da, ZHANG Ming, XU Song-lin, SHAN Jun-fang, SHI Chun-ying, WANG Peng-fei
(University of Science and Technology of China, CAS Key Laboratory for Mechanical Behavior and Design of Materials, Hefei 230027,
China)

Abstract: In order to study the frequency dispersion characteristics of elastic wave in cement matrix
composite, adopting three kinds of acoustic probe with main frequency of 50kHz, 300kHz and 1MHz
respectively, elastic wave measurement was carried out for steel fiber reinforced cement mortar
specimens with three different steel fiber volume contents of 0. 5% ,1. 0% and 3% and subjected to
uniaxial compression. Results show that on the initial stage of loading, with the increase of loading, P
wave velocity increases obviously. But this trend is gradually weakening and finally P wave velocity
achieves a relatively stable value. With the increase of steel fiber volume content, wave velocity
presents increasing trend. S wave has similar trend, but its increase amplitude is much smaller than
that of P wave. All three kinds of material present certain frequency dispersion. In order to eliminate
material nonlinear effect in the initial loading process, the relative velocity was adopted, and the
frequency dispersion effect of relative velocity was discussed. Combining with multi component
unconsolidated model and Hashin-Shtrikman upper bound model and adopting a theoretical
dimensionless model, elastic wave velocity frequency dispersion was comparatively analyzed.

Keywords: elastic wave; steel fiber reinforced cement mortar; P wave; S wave; loading; relative wave

velocity



