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Analysis of a Struchural Safety in a RainProfecting Tree Struchure for
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{a) Real shape to be concerned (b Dencmmation of a rain protecting structure
Fig. 1. Configuration of a rain protecting tree structure to be analyzed
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Table 1. Range of variables fto be optimized in the rain protecting tree structure
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Fig. 2. Dimensiong of the rain protecting siriuchire to be analvzed



Table 2. Specification of materials

) Modulus of elagticity  Poissom’s ratio Yield stress
Material
(E, Nus) (v} (11, N/mr)
Film(PE) 200 0.4 10
Pipe 200<10° 0.3 157

Pressure putletP=0)

Pressure
Outlet + ¥V, =26.6m/s | 20h
F=0 N NN
i 4
WalllNo slip condition) !
. 50h 300+ 14=4 200 10k
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Fig. 3. Boundary condifion for an instant maxinum wind velocity
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Fig. 4. Boundary load coarespondme to & maximum snow depth
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Table 3. Deflection and stress of muferialy under the condiion of an ingtart max. wind velocity

Condition Material Max. deflection{mm) Max. stress(N/mf)
Instant max. wind velocity Film(PE) 3119 91
(26.6m/s} Pipe 487 155.6

Table 4. Optimized specification of pipes
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(a) Velocity contour{m/s) {by Total pressure
Fig. 5. Contour of the velocity and distribution of the tatal pressure exerted on the film

(a} Deflection (b} Stress{Von mises)
Fig. 6. Deflection and stress of pipes fiw an ingtant macdmom wind velocity of 26.6m/'s
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