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4 0.67 0.67 2.8 2.82 5.12
3 0.54 1.04 3.24 3.93 5.1
2 0.51 0.84 1.95 2.98 5.05
1 0.46 0.68 3.36 4.04 5.51
8 0.52 1.1 2.26 2.85 3.78
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6 0.52 1.47 4 5.73 7.4
5 0.48 1.1 2.15 2.9 3.85
12 0.25 0.83 3.37 3.8 5.65
11 0.15 2.27 4.86 7.16 8.43
10 0.42 1.9 4.52 6.81 8.32
9 0.47 1.3 2.25 2.92 5.09
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Table 2 55k 1) DEEPHEHFRFOMEENIE Pop DRIE

Date 2021/2/16 16:00~
Weather Gail with snow
Fan (Hz) Vy (m/s) Py, : Wall close (Pa)

0 0 0
25 1.9 0
30 2.3 0.5
35 2.8 3
40 3.3 5
45 3.7 9
50 4.2 12
60 4.7 18




Table 3 F25k 2) OBERR IR OLLENIE Pon Py DHIE

Date 2021/2/17 10:50 ~12:10
Weather Fine Snow-cover Moderaqte wind
V*y (nvs) | Py, : Wall open (Pa) | Po _: Wall open (Pa)

0 0 —
2.584 -1 —
3.128 1 —
3.808 3.5 —
4.488 5 —
5.032 10 —
5.712 15 —
6.392 22 36

V*yz : modified by eq,(2)

Table 4 325k 3)DEEBRKARFOM BN Poy PoOTIE

Date 2021/2/17

Weather Fine Snow-cover Moderte wind

Fan (Hz) V**, (m/s) Py, : Wall-open (Pa)|P, :Wall open (Pa)
0 0 0 —
20 2.3 0 —
25 2.88 2 —
30 3.45 6 —
35 4.03 10 —
40 4.6 13 —
45 5.18 15 —
50 5.75 — 35
55 6.33 — 60
60 6.9 — 75

V** 5 Calculated by eq.(1)
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Research on the Required Internal Pressure Control of Cylinder- shaped

Pneumatic Membrane Structures with Spherical Roofs

Part 2 : Measurement of the Required Internal Pressure Using a large-scale pseudo wind tunnel apparatus

Eizo Maruta *!

Masaya Kawabata **

Manabu Yamamoto *?

Takeshi Ibi ™

Summary

In this study, a simplified calculation method based on the statics of the thin film structures was introduced regarding the internal pressure
control necessary for deformation response to wind loads on cylindrical air membrane structures with spherical dome roofs. Additionally, a
method for estimating the required internal pressure for original shape recovery and buckling avoidance, as well as the maximum tension, was
proposed. Due to the difficulty of conducting experiments with actual objects, a large-scale pseudo wind tunnel apparatus was created by
constructing a huge spherical pneumatic membrane structure dome model to obtain characteristics close to actual size and combining 12
blowers, and experiments were attempted in artificial wind created within it.

To obtain the relationship between wind speed and required internal pressure, experiments were conducted using a simple measurement
method called visual observation, which, although primitive method, enabled measurement of the internal pressure necessary for original
shape recovery and buckling avoidance. The experiments showed a good correlation when compared with the simplified calculation method.
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