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Abstract: In this paper, the application of anti-corrosion and weather resistant glass fiber reinforced plastic (GFRP)
composite members to replace similar green facades made of metal materials is presented. Experiment was conducted
on the plant-compatibility of the GFRP components. In the plant-compatibility experiments, 2 species of vines—Pyroste-
gia venusta and Ficus pumila—were supported by two kinds of GFRP rods (threaded and smooth rods). Both kinds of
the GFRP rods were then divided into three groups depending on the coating applied (i.e. epoxy coating, paint coating
or no coating) and bamboo rods, composed of 7 kinds of experiments member, which mixed into 14 kinds of combina-
tions with the 2 species of vines. 3 plant pots were allocated making it a total of 42 specimens in the experiment. With a
weekly record of the growth of vines height, growth rate calculations and experimental observation of specimens pho-
tographed, the text compared vines with different surfaces between components of the GFRP rods through exclusion,
climb performance and aesthetics. From the experimental results, the application of FRP composites in vegetation
greening system as a support structure material for Taiwan’s development of the vegetation greening technology can be
useful.
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Table 1. The comparisons of the environmental suitability between
FRP and other materials
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Table 2. The physical properties of the FRP and other materials
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Table 3. The literature reviews study about vines compatibility with the building
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Table 4. The classification table of the vertical green vegetation system
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Figure 1. The design needs of the vertical green structure
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Figure 2. Experimental location
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Table 5. Experiment specification and content
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Figure 3. Plant-compatibility experiment members: (a) GFRP
uncoated thread bar; (b) GFRP epoxy coated thread bar; (c) GFRP
painted thread bar; (d) GFRP uncoated smooth bar; (¢) GFRP
epoxy coated smooth bar; (f) GFRP painted smooth bar; (g) Bam-
boo
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Figure 4. Plant-compatibility experiment planting species: (a)
Pyrostegia venusta; (b) Ficus pumila
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Figure 5. The record of Taipei monthly rainfall
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Table 6. The growth characteristics table of the plant-compatibility experiment planting species
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Table 7. The naming of the plant specimen
F 7. ERRAGHE

B JEERA N T AT EM AT
[ZEES RN
BASL Thread (T)  J6i Smooth (S)  17%F Bamboo (B)  #%4C Thread (T)  J&if Smooth (S)  #24L Thread (T) Y& Smooth (S)
PT1 PS1 PB1 PTE1 PSE1 PTP1 PSP1
@g)t)k PT2 PS2 PB2 PTE2 PSE2 PTP2 PSP2
PT3 PS3 PB3 PTE3 PSE3 PTP3 PSP3
FT1 FS1 FB1 FTE1 FSE1 FTP1 FSP1
E??;] FT2 FS2 FB2 FTE2 FSE2 FTP2 FSP2
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Figure 7. The growth rate of the Pyrostegia venusta planting specimen
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Figure 9. The photos of the Pyrostegia venusta planting specimen
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Figure 10. The photos of the Ficus pumila planting specimen
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Figure 11. Cracks on bamboo specimen surface
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Table 8. Analysis of growth planting results
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Table 9. An evaluation component of plants grow naturally cling to GFRP bas
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