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Strength and Frost-Resistance Properties of the Vibration-Mixed
Concrete
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author; DU Gong-cheng, E-mail; 1228128369@ qq. com)

Abstract; The influence of vibration parameters on strength and frost-resistance properties of
vibration-mixed concrete was experimentally studied. Firstly, the effects of vibration power,
vibration time and mixing numbers were analyzed through orthogonal tests to determine the
optimal vibration parameters; then, freeze-thaw tests were conducted on those concrete specimens
prepared according to the optimized vibration parameters to analyze the frost-resistance properties.
Results show that the vibration power has a more significant effect on the compressive strength of
concrete than the mixing numbers and the vibration time. Through vibration-mixing, the 28 d
compressive strength increase by 24. 31% compared with those prepared by static-mixing method.
With the increase of freeze-thaw cycles, the mass loss rate and compressive strength loss rate of
the vibration-mixed concrete are significantly lower than those of the static-mixed concrete. The
concrete compressive strength and the frost-resistance properties can be improved through the
vibration-mixing process.
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Table 1 Factors and levels
K RSN/ W HRShET /s AL
1 800 30 1
2 1300 60 2
3 1 800 90 3

F2 EXRBAR
Table 2 Schemes for the orthogonal test

RS RATR/W IRBIEE/s 25 FERRREL
1 1(800) 1(30) 1 1
2 1(800) 2(60) 2 2
3 1(800) 3(90) 3 3
4 2(1300) 1(30) 2 3
5 2(1300) 2(60) 3 1
6 2(1300) 3(90) 1 2
7 3(1800) 1(30) 3 2
8  3(1800) 2(60) 1 3
9 3(1800) 3(90) 2 1

2.2 FBREEMEBEEIMEZEENZN

K2 Jy4 iR BE+ 28 d PRSI K 4% N &R
X i P B i R T DA 2R sl R A 45 4
TREE 1 A0 B 1) LR 2 Wik sl 353 TR 456 15
JEA R IR S 4 S XHRBE 4 iR
(A3 PR RS e R B R, i) T R Ol 24, 31%
23.83% , {H A ZH H = (R B R TR) , R BAIR sh DR |
Y5 Bh At 1] S F AT R 5E B 5 B A7 AR AN [
TR AR

RIARAS 4% P NI B P 9 R ) 5 ) AR
V& WHRBE 1 BT 5 B AT I 3SR 50 B4 25 40 #r

I 225007, I3 3 AR 4 Pion. 3R 3 nl %0, 3k
BT PR A LR TR 532 ) PR R i
22 RME TR BRI Ry AR BN (A) > FEFI
WEL(C) > PRI E] (B) ;7 22 FAER/MKIR A
F,(8.37) >F.(2.21) > F,(1.37). IEACIX 5 11
W 25 o A A 26 0 A A5 SRR B IR B 2 R 4k
I TR LA K Rk R HSOGT R B - 58 B (7% 5% W 2 B HE 7
R AR IIE > PEFIREL > SRS EHE] 15206 T4
R A,B,C,.

50 30
[+ 20 R
S B FERE 110 #
& ——GEBRERREY |
= fo &
H iid
£ g
5 -10 {2
2 &

1 -20

-30

01 2 3 45 6 7 8 9
_ES

B2 BREEMEEL28JdAERERSR
Fig. 2 Effect of various factors on the 28 d compressive
strength and strength improvement rate
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Table 3 Differential analysis on the 28 d compressive strength

RS RN IZ/W PRBhITI] /s el FERIREL 8 5/ MPa
1 1(800) 1(30) 1 1 35.93
2 1(800) 2(60) 2 2 39. 08
3 1(800) 3(90) 3 3 37.65
4 2(1300) 1(30) 2 3 41. 42
5 2(1300) 2(60) 3 1 41.26
6 2(1300) 3(90) 1 2 40. 39
7 3(1800) 1(30) 3 2 40.33
8 3(1800) 2(60) 1 3 39.35
9 3(1800) 3(90) 2 1 37.43
K, 112. 66 117. 68 115. 67 114. 62
K, 123.07 119. 69 117.93 119. 80
K, 117.11 115. 47 119.24 118. 42
k, 37.55 39.23 38.56 38.21
k, 41.02 39.90 39. 31 39.93
ky 39.04 38.49 39.75 39. 47
W2 R 10. 41 4.22 3.57 5.18
%4 BELT28dHAEREESRRAENN Bl 4 SN AS R VR G A e 3 TR B = IR sl

Table 4 The orthogonal test variance analysis
on the 28 d compressive strength

TR CFR AmE BUME FE PR E
B 2813 8 3.52
A 18.19 2 9.09  8.37 B
B 2.97 2 .49  1.37
C 4.80 2 2,40 2.21
wE 217 2 1. 09

?I;FMS(Z,Z) =3,F0,9o(2,2) =9.
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Fig. 3 Failure modes of vibration-mixed concrete and static-mixed concrete after freeze-thaw cycles
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