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Studies on wave velocities in concrete measured with different test methods
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(1. Inst. of Eng. Safety and Disaster Prevention, Shanghai Jiaotong University, Shanghai 200030, China; 2. Zhejiang College of

Construction, Hangzhou 311231, China)
Abstract: To establish a relationship between wave velocities in concrete pile shaft measured respectively by the ultrasonic
wave method and low-strain reflected wave method, a simplified formula for the ratio of wave velocity in infinite medium to
that in one dimensional bar was proposed herein by use of the Kelvin-Voigt viscoelastic theory. It was shown by theoretical and

experimental studies that the ratio of ultrasonic wave velocity to 1.054 times of low-strain reflected wave velocity ranged

among 1.03~1.12, which decreased with increasing of the age, Young’s modulus and strength of concrete.
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low-strain reflected wave method
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Fig.1 The Kelvin-Voigt model for concrete
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Fig. 2 The low-strain reflected wave test for wave velocity in

concrete bar
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Fig. 3 The ultrasonic wave test for wave velocity in
concrete cubic block

AL 272 80 8 8RR w3 A AT — i Tt )
L, AR B ATT LA B s TP T T 3 % P+ A PR
Ry REAT 20 CEE ST e o, K EE ST U OB T LA
A7 IF LA BT IR B 1 A B o O 19 k43 %
P, A SRR B AR 5 %, RIS
FE IR R SR IRE - DR P R s (HA SR KR 7
I i 223X PR A I 1 £ 2%, WZR ek 7 LA
PRBR, AR ORUEA I 25 SR ] SE 4k
2.2 RELIRHHIE

AT A S IR 7 Y P A B E T e T R Y
SJ0 R R HBERGE , ARAAE 50 KHz i 75 5 0 4 Rk ek
L PO, R R PR BRE s I 150 mm (ks
HEST A [ T 3 — e s BR 40, MR T
RV o AR AR Tt - RV [, RN AR S SN i

W% E AR K 150 mm. K 2000 mm (1 E
FEAE o ARBRFRFAF 1 T 14 o e 350 FRUAH DG T gt -

2% 1 ) T TR R PR R R SRR AR, S0
SR E LA BT R W s B A C15. C25.
C30 F1 C40. Sk Peii A G e = N AR KT
b, JEER Il 3~28 d I3 5 A 7 e v R
AHMEEEATAI . ARHE S5, Vb e gk C15,
C25. C30 FI C40 2 J7 PRl HeAr: 28 d I 1) 56 B He
JEE 4351 4 17.4 MPa.29.1 MPa.34.4 MPa fil 46.2 MPa.
BRS04 C30 (4% B RHAC &
Fefiiil: 75 KR EE oK 195 kg, 7KV 330 kg,
b 695 kg, 411 1180 kg, /KIe iR 5544 0 42.5 MPa.
2.3 LRHBW/REDH

FHA AR S5 S5 38 39 R 75 32 43 4% AR 1) °F
PP E ORf 4 0.01 km/s) Bl I A0AZ 65 R 4>
S 4y 5 . W, BRI, 5o
JEE 28 20 P T - A (1 A 20 00 3 3o Rk ke s
B 2 WK, (HRZIAE 10 d 2 5 JE KOs 0k 3
IKDT o K5 TR e 1 5 ot SO 394 1) — B A B AR AH
fl.

m
[} Rt
=
1 T T 171 171711

12 16 20 24 28 32
id

B 4 SRS AT RS 2 3hill O R AR T
Fig. 4 Low strain wave velocities in concrete bars

varied with aging time
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varied with aging time
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Fig. 6 The defined ratios K of concrete varied with aging time
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