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ANEW METHOD OF DETERMINING THE INITIAL PRESTRESS
DISTRIBUTION OF CABLE DOMES—THE PRELOAD AND REBOUND
METHOD
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Abstract: The determination of the initial prestress distribution of cable domes is studied and a new method
named the Preload and Rebound Method is proposed. A preload is applied to the cable dome first to get the
internal force distribution which helps resist the preload. After the preload is removed, the internal force is then
applied to the structure as prestress, making the structure rebound. Through the two-stage iterative calculation by
using changing elastic modulus, the integrity feasible prestressing distribution of the cable dome is achieved after
convergence. By applying a symmetric load, this method automatically groups the members and easily
distinguishes the integrity feasible prestressing distribution. The optimized initial prestress distribution of the
structure with multi-self-equilibrium stress modes is also directly gained. This method is proved to be accurate
and converge fast by several examples. The integrity feasible prestressing distribution obtained through this
method can be directly applied to engineering practice.
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Table 1 Integrity feasible prestressing distribution of Kiewitt Table 2 Integrity feasible prestressing distribution of Geiger
cable dome cable dome
oo TR SRS Ly Wik TR S P TR RS
1 5.901 15 2.556 ZRERE S R Tk nl ik (%)
2 2.809 16 1.809 1 10.817 10.817 0.000
3 3.907 17 2.901 2 13.134 13.135 0.008
4 2.546 18 2.472 3 18.756 18.756 0.000
5 3.852 19 1.543 4 2.366 2.366 0.000
6 3.631 20 4.505 5 5.664 5.665 0.018
7 2.230 21 10.547 6 12.075 12.075 0.000
8 5.963 22 10.038 7 6.854 6.854 0.000
9 3.059 23 7.946 8 16.408 16.409 0.006
10 1.119 24 —1.000 9 34.978 34.979 0.003
11 0.698 25 —-1.363 10 34.424 34.425 0.003
12 2.529 26 -1.374 11 1.000 —-1.000 0.000
13 0.433 27 -2.247 12 2.394 -2.394 0.000
14 1.735 28 —2.089 13 5.103 —5.103 0.000
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Fig.9 Model of Geiger cable dome
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Fig.10 Member groups of Geiger cable dome
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Fig. 11 Sunflower and rib ring mixed patterned cable dome

frdk: HEZSEPREE, RANWERDR, 2
TR AR P R B 0.7 KN/m?; W& ECA 0.5 kKN/m?,
AR IS MBS PR O TR % BRI 3 0 25
JEN£30°; FEAKIE we=0.35 kN/m?, 1A% 2%
us=1.0, XIZR% p=1.6, MIEFKE B, ®mE
A =139 FEHUN 30 m); i #0442 FE IR 1
FAMRBRARAS H & R B TR BRARS H IR A& SR
JIHEHEE 1.1 MEEERE. THAGWER 3
Fi7R o

Pk BRI R, SR 1.6x10" N/m?,
WELBRIE 1670 MPa; A AR R AR Q345B
R R



VAl 2 51

%3 IRASE
Table 3 Load case combinations

Ae EE EEREE. ) M EECHR. P
1 1.0 1.0
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4 12 14

5 1.35 0.7x1.4

6 12 14

8 1.0 14
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Table 4 Structural static behavior comparison
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