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Experiment Study on New Type Concrete Beams Reinforced with
Aluminum Alloy Bars
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Abstract: According to the experiment investigation on six new type concrete beams reinforced
with aluminum alloy bars under monotonic static loading, the failure mechanism of new type
concrete beams was researched. The failure process, load-deflection curve, longitudinal strain
distribution and flexural crack development were analyzed. The study results indicate that there
are two typical failure patterns of new type concrete beams reinforced with aluminum alloy bars:
flexural failure and bond failure. The flexural failure pattern always occurs with tensile rupture of
aluminum alloy bars or crushing failure of concrete. Owing to the “arch action”, the bond failure
pattern always occurs with anchor failure of aluminum alloy bars at the supports or shear-
compression failure of concrete in shear-compression zone. Moreover, the ultimate load is quite
near with the nominal yielding load of new type concrete beams reinforced with aluminum alloy
bars, the average ratio between the ultimate loads and the nominal yielding loads is less than
1. 15. In addition, the load-deflection curves of flexural failure specimen can be divided into three
stages: elastic stage, crack stage and failure stage.
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Fig. 1 Comparisons Between Aluminum Alloy
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Tab.1 Design Parameters of Specimens
%S | SR/ mm | SR/ mm | RN S | BESAHES | BhEAAS | EXERRS | RS LRE/MPa | &I
AC1 120 200 398 298 $6@130 $6@100 24.3 1A
AC2 120 200 348 298 $6@130 $6@100 24.3 14
AC3 120 200 348 248 $6@130 $6@100 24.3 Bl
AC4 120 200 6$8 298 $6@130 $6@100 24.3 2 H
AC5 120 200 648 298 $6@130 $6@100 22.6 o
AC6 120 200 698 298 $6@130 $6@100 22.6 F2dl
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Tab.2 Mechanical Properties of Aluminum Alloy Bars

BT ALY | fo.2/MPa| e 2/1073 | fu/MPa | ¢,/107% | E,/MPa
$6 314.2 4. 640 344.1 2.8350 67 711
$8 362. 1 5.302 378.9 2.052 9 68 292
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Fig. 3 Stress-strain Curve of Aluminum Alloy Bar
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Tab.3 Main Experiment Results of Specimens

| Po/ | Poo/ Ao2/ | A/ WIR
L I I P./kN N . PP} | AdAcY Bt
AC1 | 2.0 | 44.0 | 46.0 | 8.93 | 26.9 1. 05 3.01 F
AC2| 2.0 | 46.0 | 52.0 | 8.06 | 29.6 1.13 3.67 F
AC3| 2.0 | 45.0 ] 50.0 | 9.31 | 25.9 1.11 2.78 F
AC4 | 2.0 | 78.0 | 88.0 | 12.4 | 35.2 1.13 2.84 F
AC5 | 3.0 72.0 16.2 B
AC6 | 2.0 | 82.0 | 8.0 | 10.5 | 18.1 1.05 1.72 FS
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