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Finite Element Analysis of Mechanical Behavior of Ultra — high Performance Concrete Tower
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Abstract: In order to explore the mechanical behavior of ultra — high performance concrete ( UHPC) tower, its loading
condition was simplified as a compression — bending member with fixed bottom and free upper end. The finite element analysis
model was established by using Midas FEA NX to study the influence of reinforcement amount, wall thickness and tower height
on the mechanical behavior of UHPC tower. The results showed that with the increase of reinforcement, the bearing capacity of
UHPC tower was obviously improved; with the increase of tower wall thickness, the bearing capacity of UHPC tower was
improved, but its contribution was limited; with the increase of tower height, the bearing capacity of UHPC tower decreased
and the damage pattern changed.
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Fig.3 Comparison of finite element simulation
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Table 2 Calculated work condition

R Br/m  ERER/m EEEE/m YRR
MX1 1.8 0.3 0.03 10
MX2 1.8 0.3 0.03 8
MX3 1.8 0.3 0.03 4
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Fig. 4 Load - displacement curves of UHPC tower
with different reinforcement
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Table 3 Maximum displacement values at

different heights in the tensile zone /mm
= MX1 MX2 MX3 MX4
1.8 m 67.05 67.09 67.15 67.22
1.2 m 44.53 44. 67 44.89 45.11
0.6 m 23.18 23.37 23.65 23.92
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Fig. 5 Cloud map of UHPC tower displacement
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Fig. 6 Load - displacement curves at different
heights in the tensile zone
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Table 4 Maximum displacement values at different heights

in the tensile zone /mm
wE MX5 MX1 MX6
1.8 m 66. 95 67.05 67.08
1.2 m 44.14 44.53 44. 69
0.6 m 22.67 23.18 23.33
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Fig. 10 Load — displacement curves of different tower heights
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Table 5 Maximum displacement values at different

heights in the tensile zone /mm
T8 0.6 m 1.2 m 1.8 m 2.4 m 3.0 m
MX7 34. 06 64.77
MX1 23.18 44.53 67.05
MX8 12.79 25.32 39.17 53. 84 68. 86
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