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Experimental Study on Strengthening Effect of

Plastic Greenhouse using Tension-tie
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ABSTRACT : The number of cases of collapsed plastic greenhouses in farmlands has increased due to the heavy local
snowfall caused by extraordinary atmospheric phenomena. Consequently, the economic losses of farmers have also
increased. However the government policy in relation to damage pretension is insufficient and collapse case is repeated
every year. The main reason for frame collapse is that the moment capacity of a steel pipe is not sufficient to resist a
heavy snowload. In this study, experiments were conducted on the current frame system of a greenhouse with a tension
tie. The frame consisted of two sections(¢25.4x1.5, ¢$31.8%x1.5), and its span length was 6.5 m. A temporary tension
tie using a steel wire and a fabric rope was connected to the two joints, to which a curved beam and a straight column
were connected. The pretension force was applied at the tension tie, and a vertical force simulating snowfall was applied
until failure. The fabric rope frame increased the load-carrying capacity by 10-45% compared to the normal frame without
a tension tie, and the steel wire frame increased the load-carrying capacity by 58-73% compared to the normal frame
without a tension tie. Steel wire was found to be more effective as far as strength is concerned, but its connection details
and pretension application are more difficult and complicated than those of the fabric rope. The test results thus show
that the fabric rope is more preferable.
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FR6-25-TR-100N | 617 (135%) 1093 136.4 (42%) |-1,413 (47%) 2,298 (55%) |-1,250 (38%) He Yz=
FR6-25-TR-200N | 586 (129%) 1144 150.1 (46%) |-1,383 (46%) 2,396 (57%) |-1,252 (38%) WY Yz=
FR6-25-TW-100N | 722 (158%) 1488 31.7 (10%) -143 (5%) 1 (11%) 409 (-12%) wel Y=
FR6-25-TW-200N | 754 (165%) 1545 22.6 (7%) =71 (2%) 399 (10%) 658 (-19%) e Y=

FR6-32 882 (100%) - 168.2 (100%) |-2,517 (100%) | 2,734 (100%) |-1,033 (100%) A} sway
FR6-32-TR-100N | 969 (110%) 659 113.0 (67%) |-2,510 (99%) 1761 (64%) |-2,591 (251%) | w9 Iz=
FR6-32-TR-200N | 1,278 (145%) | 1,220 94.8 (56%) |-1,514 (60%) 1541 (56%) |-1,349 (131%) | W9 FAx=
FR6-32-TW-100N | 1,499 (170%) | 2,400 36.4 (22%) 7 (-0.3%) 532 (20%) 6 (-5%) el ga=
FR6-32-TW-200N | 1,527 (173%) | 2,409 30.3 (18%) 4 (-0.9%) 433 (16%) 216 (-21%) | W9 Iz=
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FH(mm) | b(mm) | ¢(mm) | R(mm) ¢ |e(x1079)

$25.4x1.5| 150 5.8 500.5 | 0.0020 | 25,374

$31.8x1.5| 150 6.2 472.6 | 0.0021 | 33,642
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