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Compression behaviors of reinforced recycled glass
fine aggregate concrete columns

Wang Fengchi, Guan Shuang. Sun Chang, Jia Shilong
(School of Civil Engineering, Shenyang Jianzhu University, Shenyang 100168, P. R. China)

Abstract: To study the influence of added waste glass fine aggregate on the performance of concrete column,
compression static loading test was carried out on 6 reinforced normal aggregate concrete columns and 12
reinforced recycled glass fine aggregate concrete columns. Considering the replacement rate of recycled
glass fine aggregate, slenderness ratio and eccentricity, the influence of different replacement rate of
recycled glass aggregate on the failure modes, ultimate bearing capacity, axial displacement, cross lateral
deflection, concrete strain and steel strain was analyzed. It is found that under both the eccentric
compression or axial compression, the failure mechanism for reinforced recycled glass fine aggregate
concrete column is similar with the normal reinforced concrete column. The ultimate bearing capacity is

relatively high with 100% replacement of recycled glass fine aggregate. In addition, since it conforms to the
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plane section assumption, the ultimate bearing capacity of the specimens can be calculated according to the

relevant domestic code. The results show that the waste glass fine aggregate can replace the general use of

common sand in concrete column, without any influence on the performance.

Keywords: recycled glass fine aggregate; reinforced concrete columns;

slenderness ratio; eccentricity
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Table 1 Basic characteristics of glass fine aggregate

RO/ RUWEE/  JEREE LK oK
(kg+m™)  (kg-m™)  bR/% /U RK/%
1470 2 500 14.1 32.6  0.045
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Table 2 Measured compressive strength and elastic modulus

PRS- RL STWBUESRE  MLOPUEIRE O WMERE E/
WAL/ % fe/MPa feo/MPa  (10*N » mm~2)
0 47.8 32.3 2.38
50 48.2 33.0 2. 60

100 54.6 39.8 2.83
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Table 3 The mechanical properties of steel bars

= Hiz fy/MPa fu/MPa E./GPa
HRB400 12 423 602 2.0
HPB235 8 278 418 2.1
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Table 4 Basic parameters of reinforced concrete columns

A 21 HL W /b LB eo/
9 R/ % J£/mm mm
Z1 0 800 4 0
72 50 800 4 0
73 100 800 4 0
74 0 1 200 6 0
75 50 1 200 6 0
76 100 1 200 6 0
77 0 800 4 40
78 50 800 4 40
79 100 800 4 40
Z10 0 1 200 6 40
Z11 50 1 200 6 40
Z12 100 1200 6 40
713 0 800 4 120
714 50 800 4 120
715 100 800 4 120
716 0 1 200 6 120
Z17 50 1 200 6 120
718 100 1 200 6 120
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Fig.2 Measuring point distribution of strain gauge
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Fig. 3 Test setup
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K= n#77 X TF %4 8 P/kN
Z1 840
72 834
Z3 882

L
Z4 380
Z5 497
Z6 550
71 179
78 188
79 275
N EN
Z10 240
711 179
712 838
713 59
714 71
715 81
PN
716 43
717 33
718 59
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Fig. 4 The initial crack, limit crack and experimental

phenomenon of large eccentric compression columns
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Fig. 5 Load-axial displacement curves
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Fig. 8 Reinforced load-strain curve
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Table 6 Test results and calculate data
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