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Abstract

Coal gangue is the waste produced in the process of coal mining and processing in China, and the
comprehensive utilization rate is low. The gangue through crushing, screening and other processes
into aggregates that meet the requirements of concrete, and then mixed into the concrete has be-
come the main way of resource utilization. The strength of gangue is usually lower than that of nat-
ural aggregates, so with the increase of gangue substitution rate, the compressive strength of
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concrete tends to decrease. In order to improve the mechanical properties of gangue concrete, fi-
bers are usually added to enhance its compressive strength. Different types of fibers have different
effects on the compressive strength of concrete. Therefore, this paper introduces the physicochem-
ical properties of gangue and summarizes the effects of fibers on the compressive strength, splitting
tensile strength and flexural strength of gangue concrete, to provide reference for future research
on fiber gangue concrete.

Keywords

Gangue, Fiber, Compressive Strength, Splitting Tensile Strength, Bending Strength

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).

http://creativecommons.org/licenses/by/4.0/

1. 51§

PR A (CGY R AR IR TR 2 A T i) — PR Bl SR B DU o ST R [ 75 A BRI A= 7= R 9% 77 T
PG HEE A1, 1% ERE T G KT A R SR . 1 2 [ R ) KB HERR AR o T 5 5t
(RO BEIR, I TT BELS A AR RS R R 2 B A (2] IR IR IR SRR B AR SN
Wa), PRZA R AN R SRR AR O E L, 0, s AT A O KT R TR R
i KA RS R AFARL, B2 B TR [ DA S SR A b Rk S5 7 20, AT DL HoHE i &, 6
R BRURIEEA R

R RO N3 1E T o v B 1 X (AT A SR P HEAT TS, R B SR A 2 T8 A 71 52.04%. @
LRGN R A S R . SR b DA S SEIR R, AATIHf e 1 A Do VR L R A s R T T
S8J% N C30. Huang [4]5FMNEESE N[STRIAF R R, BT A 408 RBL B AR LUK T 20%, xR &EE it
JE SRR IS LT 0] LAREAS T 25 BAREN 20%, THI AT AR st L hUE A i, BEEMR T
FUREE L (H— B EAREIT 20%, PURRETIFMHEIRTS; R X — R 30% L Eaf, ZK8A0R
B MPUEMEBAR TAE SR . 22300055 N [6] 5 Ik 78 s 8 A R0 35 38 41 4 R e st S A A4 R AT LR
RIS 25 SR R KRR 1 s TR LIRS IR ) RN, IMNBEE AR 4RSS T I 2 A N A Bh T
T RCTE N2 HA S AR 51, /D T WSS S AFAE, 4 s 7 & BT Aor B Rl vt L B 3
Pibi Iy, ZEFESE 7R 0S5 A S S A 45 S 5 OR T AR R S I, 7R R RR 5
FEABIRTHE N4t 7 b e IR, b SR IN T 5.97 MPa. BARSRE, AT A SRR R
He HR/NAR—, I G 8L A 32 B R 43 1) 1 17 ol P VR 2 = 0 DA B ER AR S TS AR, AT S i AR 5 i
K. WA, MRER AR S AR, Wit LR, dE— D 5 R A

B, AT 3RFHEAT AR EE L U ERE, T 2B N4 B DR g fee . AR T
A SRR Ny B AR S O 7 e 0 VT N TE B 00 e s T O S b W 7 A X A A e e
it 044 7 T A PSR

2. RET AR
2.1. YRR

NFE A BERT A VR TR L R, 7525 B LA PR B R e 1 R OS2 M) o BT A TR 98 52 300~4700
Pa, Ao A (R AT RERRRIREE - 22 VERe, BEINAREE RS, WA ™ P2t I o 5 AT AL BT 225K 5

DOI: 10.12677/hjce.2025.144088 816 (0 N


https://doi.org/10.12677/hjce.2025.144088
http://creativecommons.org/licenses/by/4.0/

Fdl, KR

PERF A 35 FE 2100~2900 kg/m?®,  HEARZEFE 1200~1800 kg/m?, ARZEFE . AN KIS0k 48 bk 45 wfi FE A1 BE 452 1,
BRI B M MR BEAR SIORL IR) 23 BRI, W 663 BUR e AR AL AR IR 48 5B T, S 45 A AR e PR AN
M AME[8]o SR AIKE 2.0%~6.0%, FEMTRAEELPEAPABLIERE; 2 FL1E S BURE: - P fLIR g5
H, B AVERPOETE9]. H4h, Duan 28 A[10JEE SRR A RE M T XRD (X SHERATHEH 0, 0
B 18R TR A I AR s R, B A T R EAE A M. B DL K
HEZF IR Hoh, 7 BN — PR R, S IAELE RN T R A (T R R B s g
FMRE— R R R Y, B EIREW, AR A B — AR S M. X )
MIAEAE, AU T A S 2 R R 2, oA A SR I 28 & TF R R SAL T R S 2405 B

L

0 10 20 30 40 50 60 70 80 90

Figure 1. XRD analysis of gangue samples
Bl 1. HAT AR XRD 747
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Table 1. The main chemical composition of coal gangue (%)

= 1. RIFAEENFRS (%)

FIR Si02 ALO3 Fe203 K20 Ca0 MgO Na20 TiO> SO3
1 75 60.41 19.48 7.20 3.78 3.70 2.36 1.25 1.16 0.17
B4 38.26 17.85 20.88 1.20 0.18 0.46 0.24 0.63 20.07
EN 39.08 20.49 14.72 1.24 7.53 121 0.89 2.89 10.87
wiE 63.84 23.10 3.67 3.85 1.48 1.05 0.971 1.45 0.218
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Figure 2. Microstructure of fiber-reinforced coal gangue geopolymer concrete
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Table 2. Formula for calculating the tensile strength of fiber coal gangue concrete
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Table 3. Formula for calculating the flexural strength of fiber coal gangue concrete
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