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Development of a Dome-type Aluminum Truss Structure
Masao Kinefuchil Akira Tsuikid Hazimu TakaneO Katsumi Tanakall Akira Nohara

In a newly developed dome-type aluminum truss structure, the H-shaped beam aluminum flange and
attached plate were joined with special high-tension bolts. In this study, the joint shear strength was
investigated and a method for estimating the shear strength, based on plastic hinge theory, was developed.
Results showed that a high slip coefficient was obtained by inserting an SUS-rollet plate between the joint

contact.
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Photo 1 Dome type aluminum truss structure
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Fig. 1 Schematic of dome type aluminum structure
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Photo 2 Joint part
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Fig. 2 Schematic of joint part
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Table 1 Mechanical properties
. Yield stress | Tensile strength | Elongation
Material (MPa) (MPa) ©)
Beam 162 319 27.6
Joint plate 132 299 27.8
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Fig. 4 Schematic of loading instrument
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Fig. 5 Cyclic loading pattern

oo
oo

ocot—=
oolsr |

| P——

390 H125x 100x 4.5% 6

125

,PL12

100 400 425

4OE0

140140

150 425 400 100

03 O0000d

2 000

Fig. 3 Test specimen

82

RsD KOBE STEEL ENGINEERING REPORTS/Vol. 52 No. 100 Apr. 20020



0000000000000000000000000
0000000000000000000000000
000000000000000000000000
300000
00030@0000000000o0oooooooonn
0000o0o000o0oo0oo000000000000000
00000000o0oo0oo000000000000000
goooooooo
006000000000000000O0OO0OOOOO
0000000000000000000000 10kN
00000o000ooo0oo00000000ononoooo
00000o000oooo0oo0o00000o0oonoooon
ooo0oOooooooooo®¥ooooooooooo
00000000 mOo0o0o0ooooooooo 700
0000000000000

00,0 2b00o F0 28/ 0 307 oo 010
00p00000000000n

00:0000000

0O o,000000000

003 0O0O0OO0o0oOooooo
Photo 3 Test specimen after shear test
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Fig. 6 Relation between shear load and strain 0 monotonic loading
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Fig. 7 Mode of plastic hinge
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Fig. 8 Relation between shear load and strain O cyclic loadingd
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Fig. 9 Model of FEM analysis
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Table 2 Mechanical propertiesd] FEM analysis[]

Young's modulus Poisson's ratio Yield stress
(GPa) (MPa)
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Fig.10 Loading pattern
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Fig.12 Relation between shear load and displacement
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Table 3 Mechanical properties

Material Yield stress | Tensile strength | Elongation
(MPa) (MPa) @)

6063-T5 179 207 24

AC4C-T6 216 303 10
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Fig.15 Relation between load and stroke
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Table 4 Slip load
Test specimen
Grooved plate
SUS-rollet plate
Wire mesh
Sand

Slip load (kN)
95
119
99
41
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Fig.16 Relation between load and relative displacement
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Table 5 Results of slip load test

Test specimen Slip load (kN) Slip coefficient
1 62 0.54
No.1 )
@) 52 0.50
1 59 0.54
No.2 )
@) 57 0.52
1 55 0.48
No.3 (1)
@) 53 0.48
Average 56.3 0.510
Standard deviation 3.8 0.027
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