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Fig. 1 Two-dimensional model Fig. 2 Three-dimensional model
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Table 1. The using element materials propertiy and real constants in 2-D and 3-D
analysis

Size Cross- Moment of |Young's
Item @ Xthickness| section jinertia of area|modulus
(mm) area(nr) (mm”) (kg/mr)
Rafter 25%1.5 110.7 76757
Purline 25X1.2 89.7 6369
Beam(under gutter) 48.1x2.1 303.5 80437.2
Column 481x%x21 3035 80437.2
Mid-Lintel 48.1%2.1 303.5 80437.2 20,000
Lintel-supporter 335%x20 1979 24647.3
Curtain-support beam 335%20 1979 246473
Curtain-support beam(between spans) 22%1.2 78.4 42547
Pad - beam 22x12 78.4 4254.7
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where

A = cross-section area , E = Young’s modulus , L. = element length , G = shear mdulus

J = torsional moment of inertia = (J;l’ifi ll’: g } , Lk = input as

Jx = polar moment of inertla = It + L | a, = a(l,,ev), a = ally,¢.), b, = bll,ey)

= = = J2EI - _—12El = . BEl
f. = fL,ey), fy = {Iy,9), al,e) TGt o) (I, ¢) TPV ce) TETTYS)

dd,¢) = ﬁﬁflﬁ, ellg) = Yrell 1) - Qeell o, - _51‘24% o, - _G%'zltf

L = moment of inertia normal to direction , A | = shear area normal to direction i = A/ F}
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where oc : compressive stress on beam x direction
ob ! total bending stress(y,z), and ot : oc+ob
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Fig. 3 snow coefficients for arch-roof in 1-2W greenhouse
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where ¢ © wind coefficient, Q wind velocity pressure, Lirafter span
Ps : line pressure (kg/mm)

Fig. 4 Wind coefficients of 1-2W greenhouse at a wind direction
perpendicular to the arch-roofs
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Table 2. Maximum moment and Stress results of snow load for beams in two
dimensional model

Maximum ) .
) Maximum Maximum
Bending .
Item Bendin stress stress
moment (kg/m) | (kg/om)
(Mz:kg-mm) g g
Rafter 3540 8.64 803
Column 18280 5.46 5.55(1.84)
Mid~Lintel 3930 2.49 264
Lintel-supporter 2840 1.93 1.98

* Maximum stress = Maximum x-direction stress + Maximum bending stress
% () ! Combined safety stress = Eguation 2-2
4 30m/slA AEARATL B 238 X 3dAM 2ol AMrtE 10.19%g/m, 7%
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Table 3. Maximum moment and Stress results of wind load for beams in two
dimensional model

Maximum Maximum Maxi
Bending Bendin axtmum
Item stress
moment stress (ke/mt)
(Mzkg-mm) (kg/mr)
Rafter 6207 10.11 10.19
Column 11847 395 -1 416(1.47)
Mid-Lintel 8126 2.42 2.51
Lintel-supporter 2603 1.77 1.67

¥ 494 B uish o] 3349 R MditFol AMEA WA ved 2§{IHE A
7t} 8782kg/mr, =]l 4266kg/m, FHFHZ 506kg/mi 7% 1l.lkg/mw, F% 10.52kg/mr
Frube 7okg/md, M= 6862keg/mE Webton, 7 FAe 23S HAY I LAA
SEEE v A A7dE 554, X 27, FFFA3, 71EE 190, A=HA 43
Wz HEGATYRY 2§80 A veh FERA EAAE AoE yeut 19
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Table 4. Maximum moment and Stress results of snow load for beams in three

dimensional model

Maximum MaximumBending |Maximum
Item bending moment stress stress
{(kg-mm) (kg /mmr) (kg/mi)
Rafter Mz 3020 My 51536 | oy4.92 oz 82.8 87.82
Purline Mz 11350 Myl10361 | 0 y22.27 oz 1993| 42.66
Beam(under gutter) Mz 1.6e5 My 2678 | o0 y48.38 ¢20.80 50.6
Column Mz 7333 My 78156 | oy2.19 oz 23.37 | 27.7(11.1)
Mid-Lintel Mz 29316 My 4529| oy8.77 o0z 1.35 1052
Lintel-supporter Mz 9773 My 872 cy6.64 o 2059 7.5
Curtain-support beam Mz 199 My 8334 oy0.14 o z5.66 5.98
Curtain-support beam(between spans) | Mz 621 My 201 oylb oz 052 7.79
Pad - b Mz 14217 cv36.76 ©226.94 68,62
- beam .
ad e My 10419

* Maximum stress = Maximum x-direction stress + Maximum bending stress(y,z)
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Table 5. Maximum moment and Stress results of wind load for beams in three

dimensional model

Maximum MaximumBending |Maximum
[tem bending moment stress stress
(kg-mm) (kg/mr) (kg/mr)
Rafter Mz 2800 My 29653! oy4.56 oz 4829 | 5355
Purline Mz 7354 My 6654 | 6v1443 oz 1280 2753
Beam(under gutter) Mz 98255 My 3933 | o6y29.38 0z1.18 31.4
Column Mz 8127 My 474501 oy2.43 oz 1419 | 17.9(6.7)
Mid-Lintel Mz 24022 My 2719} oy7.18 oz 081 8.35
Lintel-supporter Mz 7338 My 510 ov4.99 02035 5.66
Curtain-support beam Mz 316 My 8120 oy0.21 07552 6.10
Curtain-support beam(between spans) | Mz 377 My 836 cv097 o2z 2.16 6.57
Pad - beam Mz 9016 My 6671 | 0v23.31 021724 43.76
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