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Abstract: This paper suggests that post-tensioned and dome-shaped space truss

formed by post-tensioning is easy to fabricate in construction process. In particular, a
laeratory model is used to show how a flat space truss system can be transformed

into a dome-shaped space truss by means of post-tensioning. There are some

discrepancy in vertical displacement of the experiment and theoretical analysis for space

truss. Nonlinear analysis is used to predict the final shape of the space truss, the

experiments indicates that this construction method can offer economy over traditional

methods. In addition, the analysis indicates that when all the existing mechanisms are

controlled, the nonlinear finite element method is more reliable way to predict the shape

of the dome-shaped space truss than the linear analysis.
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Table 1 Properties of Members for
Space Trusses
.1 Dome I:
SHS 13x13%X1.8 mm
4 Domell:
SHS 13x13X1.5 mm
Dome I :
4 CHS 135X%X23 mm
Domell: '
CHS 13x25 mm
Dome l:
Bott.om CHS 135x%2.3 mm
Chord | Domel:
CHS 13X25 mm
Strand 946 ,
6 mm
Area
Poisson’ s 03
Ratio(v)} =~
. Top Chord: 450 MPa
Yield
Web Chord: 440 MPa
Stress
(6) Bottom Chord: 440 MPa
o
_ "} Strand : 935 MPa
Young's
Modulus | 200,000 MPa
(E)
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(a)Assembled in Flat Condition

(b)Final Position after Tensioning

Fig. 1 Forming a Curved Truss by

Tensioning the bottom Chord

w4

{(b) Dome O

Layouts of Dome-Shaped Space

Fig. 2

Trusses

(a) Dome 1

(b) Dome 1

Final Shapes of Space Trusses

Photo 1
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Vertical Deflection (mm)
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Fig. 3 Shape and Positions of Upper
Chords in Dome I .
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Fig. 4 Shape and Positions of Upper
Chords in Dome 1.
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