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Optimization of Large Span Double - layer Torsional Reticulated Shell

WU Yun - fang, ZHANG Liang - hiang, SU Yao - cong
(College of Civil Engineering, Chongging University, Chongging 400045, P_R. China)

Abstract: The objective function of minimum cost is established for double layer torsional reticulated shell, taking I
the rise — span ratio, grid size and shell thickness as design variables. Based on the exhaustion and 0.618 methods,
the computing program LSD has been developed. For the double layer torsional reticulated shell with the span of 50
m to 80m, the optimal grid size and thickness have been obtained for systems of light roof materials with different
spans. Empirical formulas are deduced from the results.
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B GE/m)
1% (m) REH BARAER T (m) RARAEE(n) FARNE (e/m) -
- ke/ RS FlH
1/6 3.333 2.751 19.011 9 302.907 414.777
50 1/8 3.333 2.714 18.801 4 300.793 411.673
1710 3.333 2.714 18.713 2 299.793 410.343
1/6 3.529 3.474 23.8922 344 .386 456.256
60 1/8 3.529 3.403 23.717 1 342.325 453.205
1710 3.529 3.452 23.572 4 340.833 451 .383
1/6 4.118 4.053 31.0929 405.593 517.463
70 1/8 4.118 4.053 30.907 3 403.448 514.328
1/10 4.118 4.050 30.763 3 402 .448 512.998
176 4.706 4.747 52.156 7 584.635 696 .505
80 1/8 4.706 4.718 52.153 1 584.096 694.976
1710 4.706 4.819 51.8331 581.113 691.663
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3.2 WEHHER
ERARERNAL R, 60 m BEMMEEWETFERN 0.5~ 3.0 kN/m?, HEEH0.5
kKN/m’ #) 6 BATES BIFATIHE BRNE 2, REEILE 176, WFE 3 TUB S, 8 x S Tk B Y
Ko MFERMBE A HRANE . BEM RS RO MTIRM ., EEHBT, Tk e MER T,
BB R/ ENZRE,

%2 OmBERETETHNTMER (KB 1/6)

&R (N/nt) RO R (m) RIFERAREE (m) FAF R (kg/m) BLEH Gi/m)
0.5 3.0 3.117 23.981 1 347.221
1.0 3.0 2.986 52.055 8 583.775
1.5 3.0 2.990 64.053 5 685.757
2.0 3.0 3.004 78.740 810.595
2.5 3.0 3.012 94.1629 941.683
3.0 3.0 2.99% 107.660 1056.41
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£3 OmAXTRAXBLEITHER

FE R (m) RELH K& R (m) MARKEE(m) FHAREGy)  EHCT/nd)
60 172 3.0 1.229 15.9 319.68
60 173 3.0 1.229 15.6 284.26
60 174 3.0 1.229 17.079 290.3
60 1/5 3.0 3.119 22.8 337.05
60 1/6 3.0 3.117 23.98 347.22
60 177 3.0 3.4 23.88 344.45
60 1/8 3.0 3.45 23.81 343.3
60 179 3.0 3.46 23.72 342.59
60 1/10 3.0 3.445 23.61 341.95
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BIMMHRT:  a=0.945+0.0458D(D =50 m) (1)
BB : h=-0.566+0.066 5D(D =50 m) (2)
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