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Experimental study on flexural behavior of plastic steel fiber
lightweight aggregate concrete beams

Niu Jiangang s Liang Jian , Jiao Mengyou

(School of Civil Engineering, Inner Mongolia University of Science and Technology, Baotou 014010, P. R. China)

Abstract: Four lightweight aggregate concrete beams with plastic steel fiber content of Okg/m®*, 3kg/m?’,
6kg/m’, 9kg/m’ were produced, to study the effect of plastic steel fiber on the flexural properties of
lightweight aggregate concrete beams. The results show that plastic steel fiber effectively delay the
development of beam cracks and reduce the maximum crack width and make the cracks much denser. The
cracking moment and the ultimate moment increase with the proportion of plastic steel fiber, the cracking
moment and ultimate moment of the LC-9 beam are increased by 72% and 8. 43% , respectively, compared
with the LC-0 beam. With the fiber content increases, the yield deflection of the beam increases and the
ultimate deflection increases. Meanwhile the deflection ductility coefficient p; increases, with a maximum
increase of 92. 23%. The plastic steel fiber reduces the height of the relative compression zone of the beam,
the load-holding capacity is improved, and the strain of steel bar is reduced, and the yield time of the steel
bar is delayed.
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Table 1 Performance parameters of plastic steel fiber
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Table 2 Performance metrics of Ceramsite

RWHE/ WREE/ HER 7k
M RF/mm
(kg *m %) (kgem ) JF/MPa (1h)/%
Peak il
5~20 1415 789 8.5 5.3
R
®3 WEHYEERE
Table 3 Physical properties of steel bars
HAZR it IR 5 e BR 38 9 A
A B
d/mm fy/MPa fu/MPa E./MPa
HPB300 6 344 463 2.1X10°
HPB300 8 349 485 2.1X10°
HRB400 16 427 597 2.0X10°
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Table 4 Mix proportion of lightweight aggregate concrete

Bt K/ KR/ b/ Begkt, wok/
B4 (kNem *) (kNem 3 (kN.m ) (kN-m3) %

LC30 150 380 686 634 1
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Table 5 Average compressive strength of concrete cube

s LC-0 LC-3 LC-6 LC-9

YR58 %/ MPa 36. 1 39. 4 38.7 38. 1

KIE/mm  EHE/mm  #HE/(g+cm ?) P B/ MPa

30 0.8 0.95 530
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Fig. 1 Specimen dimension and details of bars
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Fig.5 Strain distribution along mid-span section of beams
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