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Abstract

To enhance the structural safety and durability of old residential areas, this paper systematically
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studies the applicability and key construction techniques of basalt fiber reinforced polymer (BFRP)
reinforcement technology. Focusing on common problems such as wall cracking and concrete com-
ponent deterioration in old residential areas, it elaborates on the significant advantages of BFRP in
terms of mechanical property matching, adaptability to narrow space construction, and long-term
durability. It highlights the key technical aspects of BFRP reinforcement, including strict base treat-
ment, impregnation adhesive preparation and application process control, multi-layer fiber orien-
tation design, and reinforcement construction measures for special nodes (such as beam ends and
slab corners). It proposes a component-based systematic reinforcement scheme (such as combined
flexural-shear reinforcement of concrete beams and bidirectional reinforcement of floor slabs). The
research shows that BFRP reinforcement technology has the characteristics of small self-weight in-
crement, convenient and rapid construction, and excellent durability, significantly enhancing the
structural load-bearing capacity and seismic resilience, providing a reliable technical path for the
safe, efficient, and sustainable reinforcement of old residential areas.
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Figure 1. Cracks in the wall and columns
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Figure 2. Basalt fiber diagram
B 2. ZRETHEE

ZRATHEAIRZ I, Wemf . FUERCRE R W iR TR, 5755 . 5 Xl 2R 4Ev i
TN, 7T DR S R i e A RS E , e 2 MR I AT 22 4L 3R THEE U I 7 s
WA MHES RS R BT HES R SO AT RS2 A R, #OH -+ 20 ORI Sbr

2. Z|B/PpXE D)
2.1. &HgEHL

ZINXEF P2 2 F AR AR M S A B, G5B BRS04 4
B, HEHBUTRIR, REGUEDHE, AR0. BR LR R, B R ae 2 RIS A ST, S
PRS2 RN 7 RS LT IT 2, AnfE R e B NN, SR 0o Lh SR 25 B R4
AT REYR T LA, SRR AL AR T, BHARER, e A ge AL AR R R
NE 2%, WEREME S NP3 S R B SR EGE A R SR FE ISR AL, ™ R R R
SRR IF b THRR A B IRE 2, — Mg 55 R KR DG R AR R, 3808
A L T E AR, e H R AR A T ARR 3]

Table 1. A brief table of typical structural aging problems and their causes in old residential areas
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Table 2. Comparison of disease characteristics of typical structural systems in old residential
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Table 3. Comparison of key properties between basalt fiber and common reinforcing materials
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