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Effect of PET fibers on mechanical and thermal properties of ceramsite concrete

HUANG Weijie', CHEN Sen”, HUANG Mengchen®, LIN Guoliang’
(1. Zhongda (Fujian) Engineering Construction Group Co., Ltd., Nanping 353100, China;
2. School of Civil Engineering, Fujian University of Technology, Fuzhou 350118, China)

Abstract; Experiments were conducted to explore the influence of PET fibers on the mechanical and thermal
properties of shale ceramsite concrete. Tests were performed to find out the slump,dry density,28 d compressive
strength and thermal conductivity of PET fiber ceramsite concrete with different water-cement ratio( 0.32,0.36,
0.40) ,PET fiber length(6 mm,9 mm, 12 mm) and volume content (0.25% ,0.5% ,0.75% ). The microstructural
mechanisms were analyzed using mercury intrusion porosimetry and scanning electron microscopy. Results
indicate that the addition of PET fibers significantly reduces concrete slump,with a decrease in slump observed
as both fiber content and length increase. When the water-cement ratio increases from 0.32 to 0.40,compressive
strength decreases by 30.1% while thermal conductivity decreases by 5.8%. These changes reflect the coupled
effects of porosity and interfacial degradation. PET fibers enhance the thermal insulation properties of concrete by
introducing low-density pores along with their inherent low thermal conductivity characteristics. However, an
excessive content of PET fibers( volume fraction =0.75% )leads to a sudden reduction in strength due to defects
induced by agglomeration. Incorporating PET fibers with a length of 12 mm optimizes pore distribution within the
concrete matrix, forming a ternary interlocking framework comprising “fiber-ceramsite-cement matrix.” This
configuration synergistically enhances both interfacial bond strength and thermal resistance efficiency.
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Tab.1 Basic physical properties of ceramsite and river sand

Rk FiA%/mm KW E kg + m™ HEARBE kg + m™ 1 h WK%/ % A SR/ MPa
T P A 4.75~10 788 1 472 10.0 6.5
ML 0.075~4.75 2 600 1 480 0.76 —

R 2 PET FHEMWIRI N F1ERE
Tab.2 Physical and mechanical properties of PET fibers

122 FR KB/ mm /g + em™ HZ/pum BLhiiRE/ MPa Wr A 132/ %
PET 4] 4k 6,9, 12 1.36 15-25 =700 21~39

1.2 BE&tbiET
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Lt B3R E 45% , FH7K 8 28 160 kg/m’, 387K 1 H
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Tab.3 Mix proportion design of PET fiber ceramsite concrete AN kg/m’
GEE TR K b Ok K PET 474 W 7K 7

0.36w/c 444 563 866 160 — 2.22
0.32w/c-0.25PET-9 500 563 866 160 0.25 2.50
0.36w/c—-0.25PET-9 444 563 866 160 0.25 2.22
0.40w/¢-0.25PET-9 400 563 866 160 0.25 2.00
0.36w/¢-0.5PET-9 444 563 866 160 0.50 2.22
0.36w/c-0.75PET-9 444 563 866 160 0.75 2.22
0.36w/c-0.5PET-6 444 563 866 160 0.50 2.22
0.36w/c—-0.5PET-12 444 563 866 160 0.50 2.22
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Fig.1 Slump histogram of ceramsite concrete
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Fig.2 Histogram of mechanical and thermal properties
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Tab.4 Pore structure parameters of samples

fLp,  BALmEBY PR/

PEh o e .
0.36w/c 10.428 3 47.61 4.643
0.36w/c-0.5PET-9 21.204 8 61.86 8.032
0.36w/c-0.75PET-9 25.018 0 41.82 13.880
0.36w/c—-0.5PET-12 11.210 9 56.34 3.733
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Fig.4 SEM images of samples
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