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Reinforcement Effects of Buckling Member for Single-layer Latticed Dome
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Abstract

The single layer latticed domes have attracted many designers and researchers’s attention all of the world, because these
structures as spatial structure are of great advantage in not only mechanical rationality but also function, fabrication,
construction and economic aspect. But single layer latticed domes are apt to occur the unstable phenomena that are called

"buckling"

because of the lack of strength of members, instability of structural shape, etc. In the case of latticed dome,

there are several types of buckling mode such as overall buckling, local buckling, and member buckling according to the
shape of dome, section type of member, the size of member, junction’s condition of member and so on. There are many
methods to increase the buckling strength of the single layer latticed dome, that is, with the change of geometrical shape of
dome, the reinforcement of buckled member, etc. Therefore, the purpose of this study is to verify the reinforcement effect
of buckled member when designers reinforce the buckled member to increase the buckling strength of single layer latticed

dome with 3-way grid.
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(Fig. 1> Typical shape model and network
pattern for single-layer latticed dome
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(b) Number of member

(Fig. 2> Number of nodal point and member
for 1/6 dome network
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(Table 1) Analytical models and geometrical shape
factor S for circular hollow section

Model h/r Hmm) | t(mm) S
CMS1 600 245 19
CMS2 500 295 21
CMS3 400 3.69 23
CM+4 300 4.96 2.7
CMS5 6/18 250 6.00 29
CMS6 200 7.61 3.3
CMS7 150 1049 39
CMS8 125 13.08 43
CMs9 100 17.81 5.0
CRS1 3/18 19
CRS2 45/18 23
CRS3 | 6/18 27
CR%4 9/18 33
CRS5 10.5/18 300 496 3.6
CRS6 12/18 39
CRS7 13.5/18 42
CRS8 15/18 45
CRS9 16.5/18 5.0

(Table 2) Analytical models and geometrical shape
factor S for H-section

Model h/r Size of H-section S

HMS1 H-594x302x14x23 18
HMS2 H-394x398x11x18 22
HMS3 H-350x350x12x19 23
HM54 H-300x300x10x15 25
HMS5 6/18 H-250x250x9x14 28
HMS6 H-200x200x8x12 31
HMS7 H-175x175x7.5x11 3.3
HMS8 H-150x150x7x10 3.6
HMS9 H-125x125%6.5x9 40
HRS1 3/18 18
HRS2 45/18 22
HRS3 | 6/18 25
HRSA 9/18 31
HRS5 | 105/18 | H-300x300x10x15 34
HRS6 12/18 3.7
HRS7 | 135/18 40
HRS8 15/18 42
HRS9 | 16.5/18 45
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(Fig. 3) Buckling strength according to S
for the circular hollow section™”

(Fig. 4) Buckling modes by S
for the circular hollow section””
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(Table 3) Analytical results for CMS models

Model S Member NODob NUMrm (k%’]ff) (kg/cég) a 8 | NODb | MODb
0-600%2.45 46 - 59.70 | 1.16 | 100 | 4,6 0.B
CMS1 1.9 0-600x4.90 46 7.8, 13~22, 27~30 | 516 4828 | 094 | 81 1 0B
0-600x9.80 46 12,34 4997 | 097 | 84 1 0B
©-500%2.95 46 - 5140 | 120 | 100 | 4,6 0B
CMS2 2.1 ©-500%5.90 46 7.8, 13~22, 27~30 | 43.0 3894 | 091 | 76 1 0B
0-500x11.8 46 12,34 3941 | 092 | 77 1 0B
0-400x3.69 1 - 3820 | 1.12 | 100 1 0B
CMS3 23 0-400x7.38 1 12,34 342 4200 | 1.23 | 110 1 0B
@-400x14.76 1 12,34 4342 | 127 | 114 46 M.B
0-300x4.96 1 - 27.50 | 1.08 | 100 1 0B
CMS4 2.7 0-300x9.92 1 12,34 25.5 2042 | 1.15 | 107 1 0B
?-300%19.84 1 1,2,3,4 3101 | 122 | 113 | 51,52 M.B
0-250%6.00 33,36 - 2340 | 1.11 | 100 | 33,36 M.B
CMS5 2.9 0-250x12.0 33,36 7,8,13,14 21.1 2421 | 1.15 | 103 | 51,52 M.B
0-250x24.0 33,36 43~46 2420 | 1.15 | 103 | 51,52 M.B
©-200x7.61 33,36 - 1560 | 0.94 | 100 | 33,36 M.B
CMS6 33 3-200x15.22 33,36 7,8,13,14 16.6 1636 | 0.99 | 105 | 33,36 M.B
3-200x30.44 33,36 7,8,13,14 1663 | 1.00 | 107 | 51,52 M.B
@-150x10.49 33,36 - 860 | 0.71 | 100 | 33,36 M.B
CMS7 3.9 @-150%20.98 33,36 7,8,13,14 12.1 9.00 | 0.74 | 105 | 34735 M.B
@-150x41.96 33,36 9,10,11,12 9.14 | 076 | 106 | 3435 M.B
@-125x13.08 33,36 - 570 | 0.59 | 100 | 33,36 M.B
CMS8 43 ?-125x26.16 33,36 7,8,13,14 9.7 595 | 0.61 | 104 | 39,44 M.B
0-125%52.32 33,36 19,20,29,30 596 | 0.61 | 105 | 39,44 M.B
@-100%17.81 39,44 - 350 | 0.48 | 100 | 39,44 M.B
CMS9 5.0 ?-100%35.62 39,44 19,20,29,30 73 3.41 047 | 98 98 M.B
@-100x71.24 39,44 7,8,13,14 342 | 048 | 98 98 M.B
(Table 4) Analytical results for CRS models
Model S Member section | NODob NUMrm (k%/csr) (kg/cnfl‘) a 3 NODb MODb
0-300x4.96 7,10 - 9.02 1.15 | 100 | 7,10 0.B
CRSI 1.9 ©-300%9.92 7,10 19.20,29~32,35 7.84 9.43 120 | 105 1 0B
?-300x19.84 7,10 1,2,3.4 8.62 1.10 | 96 1 0B
0-300x4.96 1 - 1734 | 1.07 | 100 1 0B
CRS2 23 ©-300x9.92 1 12,34 16.14 | 18.77 | 1.16 | 108 1 0B
?-300x19.84 1 12,34 1931 | 1.20 | 111 13 0B
0-300x4.96 1 - 2746 | 1.08 | 100 1 0B
CRS3 2.7 0-300x9.92 1 1,2,3,4 2548 | 2942 | 1.15 | 107 1 0B
?-300%19.84 1 12,34 3101 | 122 | 113 | 51,52 MB
0-300x4.96 1 - 34.67 | 1.01 | 100 1 0B
CRS4 3.0 0-300%9.92 1 1,2,3,4 34.4 36.81 | 1.07 | 106 1 0B
?-300%19.84 1 12,34 38.17 | 111 | 110 | 51,52 M.B
0-300x4.96 1 - 38.66 | 0.92 | 100 1 0B
CRS5 33 ©-300%9.92 1 12,34 4191 | 40.17 | 096 | 104 | 33,36 M.B
3-300x19.84 1 7,8,13,14 40.50 | 097 | 105 | 3336 M.B
0-300x4.96 33,36 - 39.08 | 0.82 | 100 | 33,36 M.B
CRS6 3.6 0-300%9.92 33,36 7,8,13,14 4740 | 41.10 | 0.87 | 105 | 3435 M.B
?-300x19.84 33,36 9,10,11,12 4158 | 088 | 106 | 51,52 M.B
0-300x4.96 33,36 - 36.83 | 0.73 | 100 | 33,36 M.B
CRS7 3.9 ©-300%9.92 33,36 7,8,13,14 50.77 | 38.87 | 0.77 | 106 | 3435 M.B
?-300%19.84 33,36 9,10,11,12 39.74 | 0.78 | 108 | 51,52 M.B
0-300x4.96 33,36 - 3354 | 0.64 | 100 | 33,36 M.B
CRS$ 42 ©-300%9.92 33,36 7,8,13,14 52.18 | 3541 | 0.68 | 106 | 3435 M.B
3-300%19.84 33,36 9,10,11,12 3648 | 0.70 | 109 | 51,52 M.B
0-300x4.96 33,36 - 25.14 | 050 | 100 | 3336 M.B
CRS9 43 ©-300%9.92 33,36 7,8,13,14 50.58 | 2590 | 0.51 | 103 | 39,44 M.B
3-300x19.84 33,36 19,20,29,30 2593 | 050 | 103 | 3944 M.B
stz@Zinxsiolxl _49
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(Table b) Analytical results for HMS models 1.4
Model | S| (%) (k(Ing::f) (k(IgI/Crrt;) ¢ B 1.2
100 69.98 | 027 | 100
HMSI | 1.8 125 | 26164 | 7350 | 028 | 105 14
150 70.41 027 | 101
100 99.66 | 0.65 100 0.8
HMS2 | 22 125 | 15345 | 92.10 | 0.60 92 3
150 10242 | 0.67 | 103 S R
100 79.56 | 0.63 100
HMS3 | 23 125 | 12550 | 79.82 | 0.64 | 100
150 7982 | 0.64 | 100 047
100 4157 | 056 | 100
HMS4 | 25 125 | 7411 | 4181 | 056 | 101 0.2
150 4181 | 0.56 | 101
100 2336 | 049 | 100 0.0
HMS5 | 2.8 125 | 4730 | 23.91 0.51 102 0
150 23.56 050 101 . Shape Parameter S
100 10.57 0.41 100 <F|g 5> a-S curves for CMS models
HMS6 | 3.1 125 | 2596 | 1082 | 042 | 102
150 10.82 | 042 | 102 14
100 6.64 036 | 100
HMS7 | 33 125 | 1821 6.81 0.37 103
150 680 | 037 | 102 1.27
100 3.82 0.31 100
HMS8 | 3.6 125 | 12.17 3.99 0.33 104 14
150 3.99 0.33 104
100 2.09 0.28 100 0.8
HMS9 | 4.0 125 7.60 2.08 027 | 100 3
150 2.07 0.27 99 06
(Table 6) Analvtical results for HRS models 0.4-1
Model S (%) (k%?nsf) (k(rgl/cnﬁ) a B 0.0-
100 14.06 | 0.62 100
HRSI 1.8 125 | 22.80 | 1438 | 0.63 102 0.0
150 1446 | 0.63 103 0
100 30.73 0.65 100 Shape Parameter S
HRS2 | 22 125 | 4696 | 3097 | 0.66 | 101 (Fig. 6) a-S curves for CRS models
150 32.16 | 0.68 | 105
100 4157 | 056 | 100
HRS3 | 25 125 | 7411 | 4181 | 056 | 101 120
150 4332 | 058 | 103 15
100 4871 | 040 | 100
HRS4 3.1 125 | 121.90 | 49.21 0.40 101 110
150 50.74 | 042 104 1054
100 4793 | 035 100
HRS5 | 3.4 125 | 137.88 | 4852 | 035 101 1001
150 50.02 | 036 | 104
100 4531 | 031 100 = 95
HRS6 | 3.7 125 | 147.66 | 4648 | 031 103 901
150 4752 | 032 | 105
100 4146 | 027 | 100 851
HRS7 | 4.0 125 | 151,77 | 4254 | 028 | 103 804
150 4332 | 029 | 104 ‘ | |
100 36.83 | 024 | 100 75 l ? l
HRS8 | 42 | 125 | 15121 | 3771 | 025 | 102 70 — ; T
150 3843 | 025 104 1 2 3 4 5
100 2878 0.20 100 Shape Parameter S
HRS9 45 125 147.10 26.70 0.18 93 <F|g 7> B_S curves for CMS models
150 2820 | 0.19 98

50 _H 163 M4z SH 662, 2016. 12
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