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Table 1 Basic physical index of coarse and fine aggregate

BRI e bER R
B /(g-em’) 2.65 2.68 2.80

BRI % 0.95 1.02 0.75

o AL 4.60 3.28 2.04
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Table 2 Mix proportion of concrete
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TS NS G C F AA WA
1# 0 0 780 1285 580 120 0.1 0.4
2 15 117 663 1285 580 120 0.1 0.4
3# 30 234 546 1285 580 120 0.1 0.4
4t 45 351 429 1285 580 120 0.1 0.4
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Fig.1 Stress-strain-AE signal curve of concrete

X VR Bt L S IR I 1Y) AR A 5 AR AR ROT
JEHE— B W Ir M, AN TR AR 1 B 4 e i TR Tt
AR SRR AR B BUIR S S B B AR
BATWI R RAS . BEATHOAB BUS . AE #R#2 0T
UK, HRFERRORY BUBOE s AR AR AR TR B
Boa, FORSHE S AT PR L5 U
B R R O VR R 10 BN IR R A L 3 O VR R A
W22, RS TR B L 1 AR {5 S iR ER Y
S BLAE W R R i B, i D TR R R R AR
IAVE i B B o

FUIRA D, R Wb R Rt b S 45 R AR B
WS, SRR, AEENSRTEAR BRI AR T By
By, AR B 2K e b S s AL AR AE Sy 28 0 n ek e
HI LTSRS, R AR R R, IR BT L)
LT RS, WU B AE 5 S RE . EA
Wi BRI B, TR Y ) BTA W, LRI

WOEE, IR R P A R, AEfE S HEA
BB MR Mk AR R IE B, TR
SMRARCHIR, AEfESETRE. WAEES
A AT UL RS R A B A 2 A R
A A B R AR

B2 25 T AN R B R D AR 26 4 2R R 1R
B PURSREE R BB AE R E. MK 2 AT LA
BEEYEE AR (G 0, (R R AT R AN AE R
B BT ERE . B 3 AT BRE
RGN ) B IA S R, v UG H s A
PEREFR A 15 75 KRG S AEE— 2 IEAH R R R,
WA LA R RIS S VR — R PR TR LA R AR
JEPEREIFRPR o
22 HRHIES

ANF R I T e - R R RS AE 5%
SRS IR AT, W LAE S ) AE 55748



c64 . W rgRa M

2022 4

O
5 =
= =
= <
B 40 ‘ 800 E[é’
[ —e— Ui /) =
351 ---8--- AE ¥ 1700
30 L . 600
0 15 30 45
A%
B2 RELTEESZRM AE fRRH
Fig.2 Strength and accumulated AE signal
60
55+
< o
Y]
= 50t
.R
=
@ 45)
- o S
40 — W2k
35 : : : : : -
800 850 900 950 1000 1050 1100
AR /%

3 IBERES AEESHXAR
Fig.3 Relation between strength and AE signal

P RRHEPEAN TR BB - A5 A R R 1) 4 e 3 5 B AL
RFAIE o T PR Sl s 246 I 38 T 1R TR R O e 7 R A
SR, TR AR 945 B fh i s e +
59 45 K O 5 0 PR I 5 0 7 R A . T
AE JRH vHECHR 1 TR Ak 1 ) SR Al T A 2 o
ARG T D, WA (D

d=S/>$; (1)
S, S, RAFAS TG B AE 4R 4% BBUL, 75 40
VESRHILTE T, 4 BB R RIS HUR A I EE 145105
[ B A A8 el 2 LB 4, o 1~ 4
3 R AT IR g 0~45% IR EE LA 1E.
MR B0 181 -2 4% 2 A8 (6 R T 41, PR HY
AR TR B LA I B0 R R AFAE DS .
b, RAPHUREN 0 TR LI 4 R P
JEE RPN B s Y R D e R
AT B K HOR B R, 16 B AR R 5% J
5105 DT 0 RS B B, 24 R AR A )
12%0)7, 4 FAS [ RS HUM A 088 453 07 18 4
Rtk BUG I F-AE s . HYRE R D

SOVE TR IR L S R P45 T2 R A B AR AR
IR B, 13K 20 VR 1t L 1) &5 ) P8 43 0 £ o
USE 9 PR VA wis ) AR £ D e i R B n v 1 ]
W R AD OV R L OR B B A AR T
WK, R E R S, IR R
Tkt AR PR TE AR

1.0
0.8
0.6 |

04+

Damage parameter

02}

Strian/%o

B4 HfRET-RIE KR
Fig.4 Curves of damage index and strain

AR AR JE BEAT IR e i o, A R b
FIURE L R ARWSRURE IV AT R IX ), L4 A
HOEAN, EARETAR, 5K Z aAFAE R 1A L
PERT, AT RUIRE K Je KA SN, Sl Rt R b 4 i
SN I B B PR VA SR AR e T 2K AR R A5 11
TE R R Wb 1 45 2808 T EL R AR A R ) L B
o WM REAR SR, fEIREE L TP B E B
D RE R BN R A K I DhRe, A
P 5B B2 AR TR PE . (HR R R & il
I, 7KV KA e K S s 5 SRR R R SRR
W%, WELRIEYEREH FTISAL.

304 #

(1) SRS — 72 LB i B B R A AR R AR W 5
TREE L BEAT S, AR TR THR R LA R )5
PERE, BN 30% I S i ek - i 2 AN A TR
AEIX B

(2) WM IRBRE L 7= ARG G R AR h A
SAVEARTE AN i B B, B R D SO R e R
SR 5 5 BRI D W R B B, B340 AL AE AR
B BORH A S

(3) —E Ll i Er R 2 N TREE L5 5K
Je KRR N, I K P KA 1k, BHASG
ARy 5K, e R e L ) A R RE . B
FUET AR A B e R D SO TR U (R AN



6

2022 4F 12 H kA, BBEE

B EY ST IR & 4 R 4G B R SHE ARG e BE R

e 65

Rigft=2%,
5% X Hk

(1] 2504, JAPKAEL, El—fffi U A 27 RO B v ik
PESCIGRIEFCT]. 0 7 275 R, 2021(1):179-185.

LI M, ZHOU Q L, BAI L M, et al. Experimental study on
improving the activity of iron tailings by mechanochemical
effect[J]. Multipurpose Utilization of Mineral Resources,
2021(1):179-185.

[2] B 20k, X, ARER, . B 1E R /K Je FR g+ 51
BRI TR (1], MELTHR, 2018, 32(S2):452-456.
LV X D, LIU Z A, ZHU Z G, et al. Research progress on
comprehensive utilization of tailings as raw materials for
cement and concrete[J]. Materials Review, 2018, 32(S2):452-
456.

3) AV, A, 2T R R R o % R DR
EWEEEUL&E&@H?%[J] B AM KL, 2015, 42(3):80-83.
LIJT, CULJ, WANG Z Y. Experimental study on preparation
of concrete thermal insulation blocks using Shangluo
molybdenum tailings[J]. New Building Materials, 2015,
42(3):80-83.

[4] K3, BL92°F, 2 ER, 55, PSRN i R SR G A
FOARBUR B B (], 177 225 R, 2021(2):199-203.
ZHANG J, HE A P, LI G D, et al. Status and prospect of
comprehensive utilization technology of calcium-magnesium
phosphate tailings[J]. Multipurpose Utilization of Mineral
Resources, 2021(2):199-203.

[5] ZBERAE, ABLRT, 2RS4, 45 TR 1 75 RIHE 5 SRR AIE
R FES R MR AT 8 (1], g K224k (AR B
Ji), 2015, 46(4):1482-1488.
GUO Q H, XI B P, LI Z W, et al. Experimental study on the
correlation between frequency characteristics and intensity
parameters of concrete acoustic emission signals[J]. Journal of
Central South University(Natural Science Edition), 2015,
46(4):1482-1488.
[6] E5AR, ERIT, )b, 5. JREE B0 S0 R RS A
U I A - A A [T]L oh Bl K 2 A AR, 2019,
48(2):268-2717.
WANG X R, WANG E Y, LIU X F, et al. Acoustic emission
and ultrasonic time-frequency-space joint response of concrete
damage evolution[J]. Journal of China University of Mining
and Technology, 2019, 48(2):268-277.
(7] BT R, R, R e . S2 BRI A Al R 7 RN AR
ST Re ERAAE [J]. R3S i, 2014, 33(10):177-182.
LATI'Y S, XIONG Y, CHENG L F. Energy characteristics of
acoustic emission signal bands in the whole process of loaded
concrete failure[J]. Vibration and Shock, 2014, 33(10):177-
182.
[8] 1T, BB, RINE, &5 I+ P AN EAR M AL ke
R RN EDTIT[I]. Wk 1, 2020(8):27-31.
YU J, LV X B, QIN Y J, et al. Research on damage
characteristics of recycled concrete beams during bending
process based on acoustic emission technology[J]. Concrete,
2020(8):27-31.

Influence of Lead-Zinc Tailing Sand on Acoustic Emission Characteristics
of Concrete under Uniaxial Compression Tests

Zhang Yali', Chen Changyuan®, Wang Jie’, Ji yun’

(1.Henan Quality Polytechnic, Pingdingshan, Henan, China; 2.Second Construction Co., Ltd., of China
Construction First Group, Beijing, China; 3.Institute of Environmental Engineering, School of Metallurgy
and Environment, Central South University, Changsha, Hunan, China)

Abstract: In order to study the mechanical properties of tailings aggregate concrete, uniaxial compression
tests were carried out on concrete with four kinds of lead-zinc tailing sand, and the acoustic emission signals
during compression were obtained, and the damage evolution characteristics of the material were evaluated
based on the acoustic emission signals. The results show that the deformation process of concrete specimens
can be divided into four main stages: elastic, plastic, fracture and residual deformation. With the increase of
replacement ratio of lead-zinc tailing sand, the compressive strength increases and becomes stable after more
than 30%. The relation curve between damage factor and strain was obtained by acoustic emission test. The
structural damage of ordinary concrete is mainly in the plastic deformation stage while the structural damage
of tailing sand modified concrete is mainly in the plastic and fracture failure stage. A certain proportion of
lead-zinc tailing sand helps to accelerate the formation of hydrated gels, thus enhancing the strength and

deformation properties.
Keywords: Concrete; Lead-Zinc Tailing sand; Stress and strain; Damage characteristics; Acoustic emission
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