$39 % 5 MEXREE A Vol.39 No.5
2025 4 10 H FLY ASH COMPREHENSIVE UTILIZATION Oct. 2025

ST I R PR

Research on the Compressive Strength Performance of Fiber — Reinforced Fly Ash Reinforced Concrete
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Abstract: To analyze the optimal application scheme of fibers in fiber — reinforced fly ash reinforced concrete, research is
conducted from the perspective of compressive strength performance. A three factor four level orthogonal experimental group was
constructed using P - O 42. 5 ordinary Portland cement, grade I FA, and PVA fibers of different lengths as the main experimental
materials. Samples of 100 mm x 100 mm x 100 mm were generated using GFRP reinforcement. Using the WAW — 1000 electro —
hydraulic servo test system, compressive performance tests were conducted on specimens with different ratios under constant
loading rate conditions, and parameter combinations were optimized through range analysis. The results showed that the
compressive performance of PVA fibers reached its peak in the length range of 30 — 40mm; When the fiber volume fraction
increases from 0. 1% to 0.3% , the material strength exhibits a significant synergistic effect. when the PVA fiber is in the
length range of 30 — 40mm, the FA content is 15.0% , and the PVA fiber volume content is 0.3% , an effective three —
dimensional random support system can be formed in the matrix, which can improve the structural bearing capacity and have
better compressive strength. This provides a key basis for the optimization design of the material in engineering applications.
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Table 1 Chemical composition of cement / %
Si0, ALO; Fe,0; CaO  MgO  SO;  gssdr  Hiih
24.59 8.24 4.01 51.06 3.77 2.52 3.06 2.75
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Table 2 Cement technical indicators

WHE WIEE ] LB HUEBREE/MPa P52/ MPa

/(kg/m®) /min /min 3d 7d 28d 3d 7d 284d
3112 168 230 27.5 29.6 33.2 55 6.8 10.2
®3 BHERRS
Table 3 Composition of fly ash /%
MEE bR FkE CaO SO, WEYESHS  HAb
9.02 1.88 0.12 1. 56 1.59 84. 83 1. 00
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Table 4 Performance parameters of PVA fibers
T4 KB HE OEE BTN SRR R
PEIR /mm /um /(kg/m®) R/ % /MPa /GPa
R 10.0~50.0 32.0 1320.0 5.6 1706 35.0
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Table 5 Orthogonal test factor level setting

KF FA$BRE/%  PVA 4K E/mm  PVA ZF4E(A 51/ %

1 5.0 [10, 20] 0.1
2 10.0 (20, 30] 0.2
3 15.0 (30, 40] 0.3
4 20.0 (40, 50] 0.4
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Table 6 Orthogonal experimental group design

Al FABE PVAZEKE  PVAZF4EKR
i KT KT BRKT
A00
X00 1
X01 1 1 1
X02 1 2 2
X03 1 3 3
X04 1 4 4
X10 2
X11 2 1 2
X12 2 2 1
X13 2 3 4
X14 2 4 3
X20 3
X21 3 1 3
X22 3 2 4
X23 3 3 1
X24 3 4 2
X30 4
X31 4 1 4
X32 4 2 3
X33 4 3 2
X34 4 4 1
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Fig.1 Characterization of the compression morphology of the specimen
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Fig.2 Compressive strength of PVA fiber specimens of different lengths
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Table 7 PVA fiber length values

kZl k22 k23 k24 Rl

80. 26 83.79 86.72 78.33 5.46
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Fig.3 Results of the compressive strength test
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Table 8 PVA volume incorporation values

KZI KZZ KZB K24 R2

82.79 85.96 89.37 80.75 5.21
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