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Abstract

With the continuous development of special-shaped structures in China, inflatable membrane
structure, as an innovative formwork system, has been gradually applied in the construction field.
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Compared with the traditional formwork system, the inflatable membrane formwork has the ad-
vantages of low cost, short construction period and high safety performance. However, due to its
low rigidity, it is easy to be affected by external loads during construction, resulting in initial de-
fects after the concrete structure is formed and reduced service life. This paper mainly considers
whether the material properties of the membrane are linear on the deformation, using ANSYS fi-
nite element analysis software, calculates the deformation of the inflatable membrane formwork
under the action of 4~6 wind loads, and compares the deformation difference of the structure with
different material characteristics. The results show that the nonlinear characteristics of shear
modulus can not be ignored under wind load, the effect of shear modulus nonlinearity on defor-
mation becomes more obvious with the gradual reduction of wind load. When the wind load
reaches level 6, the structure deformation exceeds the reasonable shape range, and the construc-
tion should be stopped or suspended.
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Figure 1. Structure diagram of P\VC membrane
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Figure 2. Horizontal loading experiment diagram
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Figure 3. Comparison of horizontal loading results of inflatable membrane structures
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Figure 4. Inflatable membrane structure design drawing
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Figure 5. Load diagram
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Figure 6. Vertex displacement—wind load curve
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Figure 7. Curve of vertex A value of wind load
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Figure 8. Overall displacement diagram of inflatable membrane structure at wind level 6 (Material-I)
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Figure 9. Effect diagram of inflatable membrane structure at wind force level 6 (Material-I)
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Figure 10. Displacement diagram of XQY plane under different wind levels
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Figure 11. The displacement curve on the path ABC under different wind level
11. FRNNFR THE ABC LRGSR

HIIE 11 AT, ISE GRS T AL T A0 fr B fn BAE BEOR, ARIRIER T, <

DOI: 10.12677/mos.2024.134397 4402 A ()


https://doi.org/10.12677/mos.2024.134397

L7y

RS A R B R AT I DX A2 KSR R (E 24 0 B AT BN 5 T = S M o DX (5 P 8 — %),
BB IAAT BAE K A, SR AR IR XIS O, (BT i B = Tk B K

13 r

—— XJ14%%
—— XJ15%
12r —— X162
—— X172
—— XJI8%

—
—

SERUNS) (MPa)

©

PEASHIBERS (m)
VE: AU TR I SR R 5y AR T G RS Ty B R, B RN B R RO IR T

Figure 12. The equivalent stress curve on the path ABC under different wind power levels
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