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Improving concrete strength based on the mixing process

ZHAO Wu, WANG Bo, ZHAO Li-jun, FENG Zhong-xu
(Key Laboratory of Construction Technique and Equipment of the Ministry of the Education, Chang’an University,
Xi’an 710064, Shaanxi, China)

Abstract: Based on analyzing the concrete mixing procedure, this paper conducted experimen-
tal research to improve concrete strength by respectively using the activated water, secondary
mixing process and vibratory mixer. As the critical components of concrete, the water was
activated by using a certain electrical device to enhance the physical and chemical activity of
water, which can make the hydration reaction of mixing process more sufficiently, and speed
up the hydration reaction and condensation rate of hardening. The results show that the acti-
vated water can improve the concrete strength in comparison with ordinary water. The sec-
ondary mixing process can be used to promote the formation of a gradient of water-cement ra-
tio in cement paste, reduce the water-cement ratio of the transition zone in the mixing
process, improve the pore structure of the transition zone, and enhance the bonding strength
of the aggregate interface. The contrast test with the traditional mixing process shows that

secondary mixing process synthetically enhances the overall performance of the concrete. A
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depth vibration exciter installed in a compulsory mixer can combine the vibratory activation

with forced mixing in one working device which can be used to break the clusters of cement

particles, reduce the viscosity and inner friction of the mixture, speed up the uniform distri-

bution of the cement particles and make the hydration reaction more thoroughly during mix-

ing process. The contrast experiments with conventional forced mixer show that vibratory

mixing can significantly improve the microscopic uniformity of concrete and hardening

strength. 3 tabs, 9 figs, 14 refs.

Key words: mechanical engineering; concrete; compressive strength; mixing process; activated

water; secondary mixing; vibratory mixing
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Fig. 1 Electrostatic treatment device
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Fig. 2 Surface tension of water on the sand Interaction
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Tab.1 A compressive strength contrast between concrete mixed with activated water and regular water in 28 d

TEIE BFE 1/MPa | i 2/MPa | {4 3/MPa |$i 58 5724 {5 R/MPa| HUH SR EARMEZE o | PUIE MR B 22 RAL C,
L 3 K 28.42 29.56 30. 38 29.45 1.124 0 0.038 2
Ak 7K 34,05 34,46 34.38 34. 30 0.543 8 0.015 9
HALK(FE 0.5 b 29. 26 30. 36 31.54 30. 39 0.998 1 0.032 8
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Fig. 3 Processing sequence of secondary mixing of concrete
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Fig. 4 Dense cement shell diagram

TR BE T AR KK O BETE U2 2 IR HE L2
AU BT o R T 98 DX 7KK BE /N T 3R AR 14 SF- 2 7KK
Fb o T k38 1 2k 9 XA L 45 44 o ol A5 5e 1A PN G B 40
FLAR A AT 3 LB S, WK 538 K GE B B O
DB RHSK IR RS i . R 2 IREEHE T
SR EE T+ R AL Ca(OHD, % & 5% T2
TR BE A L R R B 2D [R] B 45 R R S U
o TR m ek R A 2 i T2 AR BE
FTE AR © 0 B R S X, X R B TR
AE AR AT R L e A, 20 i 3 125 38 mT i3 K I

IR B8 73 HCPE » 9 /0 K e R 1) AT SR B4R DT 32 1R
IKAC B R B I AE — E R LI ZE T B K Tl
LB T A T [ I AR T TR OB kR T XA K
AT W) o3 AL 25 - BRI B o T IR B L A PR RE
2.2 REREERSH

FE 2 YA P ML o0 Ay (9 2R Ak B X 3 1 T
WA YA 4 BT 5 BEAT IR O I L BE AR E A T
AP LN () B K i S ) B S R A )
B AR E RT3 —B0 E i E B IS B 2
WAL FE TR GE it T2 70 BIAE A 40,50 .68 s
ATRBE 0 FoR B AT T B X A, K2
X IR AR . SRR SRS HERDHE IR 40 s
A TR BE L 5l T LU AL Gt T 2 HE 40,5068 s 1 il
P05 7 240016 20 F0 4 05 5 R UK R ZE AT EEBHE 50 s
A4 TR BB i EU AR 58 T 256 4F 50,68 s I 23531 42 &
16.8%6 4. 400, WA, 2 WL HE L2078 $2 K Jé 4y
BV AR JEE L S 1 T 5 - F T 3 X5l R A
JE S5 T7 A W] B RO . MR ERIN BOR B LR
FI 2 OBt FE T2 5 i TR B e, — R K Y £
LML B REAE AR A R B R AR O BB B PR R
UntE 5 B o il TR o b S T A 9 X A B W
B REATEREAR TR .

F2 EEHRHIZE2ABEHIZREL 28 dHNRERETLL

Tab.2 A compressive strength contrast between common mixing process and the secondary mixing process in 28 d

LTIk IKFE 1/MPa | 3K 2/MPa | 3Kk 3/MPa B FE 3OV R/MPa| HUERERERE o | FUERERZERE C

SeFEK e Kk 29.75 30. 45 30. 63 30. 28 0.459 1 0.015 2
KW 31.09 30. 45 29. 06 30. 20 1.035 2 0.034 3
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%55 68 s 27.28 29. 34 30. 69 29. 11 1.7210 0.059 1
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Fig.5 Damage of concrete interface
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Fig. 6 Distribution of cement particles
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Fig. 7 Relationship between concrete viscosity and vibration strength
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Fig. 8 Experimental prototype machine
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Tab.3 Test result contrast between vibratory mixing and normal mixing in 28 d
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Fig. 9 3 000 times larger scanning electron microscope(SEM)
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