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Abstract:The new ECTFE film has higher transparency than ETFE. Although it is expected to be used for architecture in

the future, it is necessary to clarify the design method and the mechanical property because the accumulation of basic data

of ECTFE is insufficient. In the case of a tension membrane structure using a film material, there is a concern that a

progressive ponding phenomenon may occur. In this paper, for the purpose of application to buildings, the generation

mechanism and the possibility of occurrence of progressive ponding phenomenon when ECTFE is used in a tension

membrane structure are discussed using numerical anaylysis.
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Fig.2 Material Properties at 23 °C of ECTFE and ETFE
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Fig.3 Progressive Ponding Phenomenon
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mStructural specifications mMaterial specifications

« Scale:Aspect ratio 1(L=3000,4000,5000mm) Memb cerial]| ETFE [ ECTFE
- Initial tension: Long-term allowable stress [Membrane material] 250pm | 250pm
ETFE 7MPa, ECTFE 12MPa First yield point 14 24

« Snow load: 600Pa (MPa)

A Poisson's ratio 0.42 0.46

ECTEE - ETFEQ250um) Ela;tic modullus
i 0(mm) (N/mm?) 640 650
§ I i [Bundle material] Beam element
| < Elastic modulus: oo (N/mm?)
A
L(mm) L(mm)

Fig.4 Numerical analysis of progressive ponding model

Assuming that water is stored on the surface
below the reference surfaceApply a load
corresponding to the amount of stored water
to each node.

[Initial shape formation]

The initial shape is formed by forcibly
displacing the center of the membrane until the
maximum membrane stress is 7 MPa for ETFE
and 12 MPa for ECTFE.
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Fig.5 Numerical flow of progressive ponding

Membrane displacement distribution(mm) -140 -100 60 -20 50 150 250 350
ETFE [ ECTFE
L=3000mm L=4000mm L=5000mm
hL=0.04 h/L=0.06 h/L=0.06 h/L=0.06
Maximum membrane stress | Maximum membrane stress | Maximum membrane stress | Maximum membrane stress
16.4(MPa) 19.4(MPa) 22.06(MPa) 24.7(MPa)
Reservoir volume Reservoir volume Reservoir volume Reservoir volume
232(m’) 176(m’) 540(m’) 1312(m?)

Fig.6 Numerical analysis results during snow load
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Fig.7 A— A 'Cross-sectional shape after loading
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Fig.8 Maximum film stress of each scale



