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Abstract Aiming at the static stability of the parabolic single-layer cylindrical reticulated shell
the following research is conducted the static stability of the parabolic single-layer cylindrical
reticulated shell is compared with that of the single-layer cylindrical reticulated shell and the
inverted catenary single-layer cylindrical reticulated shell. A large scale parameter analysis is
carried out on the parabolic cylindrical reticulated shell. An optimized design for the parabolic
single-layer cylindrical reticulated shell is conducted. Research shows that compared with the
cylindrical reticulated shell the ultimate load of the parabolic single-layer reticulated cylindrical
shell is greatly enhanced. Rise-span ratio and length-span ratio influence the ultimate load of the
shell significantly. The shell is proved to be sensitive to initial geometric imperfection. There
exists an optimal oblique rod intersection angle of about 50° under which the static stability is the
best. When the grid space layout is arranged according to the geometric series and the value of the
ratio « is between 0. 85 and 0. 95 the static stability of the shell is the best.

Key words single-layer reticulated cylindrical shell cylindrical parabolic inverted catenary
ultimate load

S ANSYS

2015 -01 - 15
51178176 2015 229
1970 -



1051

7
L/S=1.5
L/’S=1.5
/§=1/3 - 2
25
LIS=1.5,f1S=1/3 —e—f8|R24ELL M7
20 —=— IR e
L —— BT M52
815
)
R 10
E
5
1
-5 45 95 145
| P /mm
2 —
Fig. 2 Comparison of load-deflection curve between
§S=30m 12 4 shells of three different alignment forms
/S=1/5 4/15 1/3 2/5
4 L/S=11.52 2
2.5.
$»180 mm x 6 mm.
ANSYS
beam189 E =2.06 x 10°
N/mm’ w=0.3 2
L
AVAVAVAVAVAVAVAVAVAVA
AVAVAVAVAVAVAVAVAVAVAVAVAVAV
AVAVAVAV
B 3
AVAVAVAVAVAVAVAVAVAVAVAVAVAV
FAVAVAVAVAVAVAVAVAVAVAVAVAVAN 3
AVAVAVAVAV :
1
! L/S<2
Fig. 1 Gridding of single-layer cylindrical reticulated
shells
3a L/S=2
2
3¢ 3d



1052 37

3.2

$»152 mm x
6 mm ¢$168 mm x 6 mm $180 mm x 6 mm
$»194 mm x 6 mm.

Ke
14
Ke
4
E’f:,‘:":‘,:%a?‘“ L/S=1.5 f/S=1/5 4715 1/3 2/5
."'( ".."E" 4
733 44 .
() (@) S =3000 cm 03375575
3 10 cm. L/S=1.5 f/S=1/3
Fig. 3 Buckling modes -
a — L/S<2 5 3 5
b — L/S=2 4
c — L/S<2
d — L/S=2. 6
20
3.1 187
L/S=1.5,f1S=1/3
L/s /S 8 7
4 E 12
2410
24 =K 8
——f18=1/5 iE 6
p —=—f18=4/15 4 M EBIT SeisE KK A0, 3,
198 ——f15=1/3 2 3.75,5,7.5,10 cm
g —e— f18=2/5 . . . \
Z 0 200 400 600 800
S P B /mm
ﬁl“' F
i ° -
= Fig. 5 Load-deflection curves with different initial
Bof } imperfections
20
4 ' ! ——f1S=1/5 —m—f1S=4/15
1.0 L5 KBRS 2.0 2:5 T —a— f1S=1/3 —e—f15=2/5
> 1
4 g
Fig. 4 Relationship between ultimate loads and ®
length-span ratio T.E 10
=3
4 1 1 1 1
% 4 6 10
W 455 {H/om
6

Fig. 6 Relationship between ultimate loads and
initial imperfections



1053

5 6
r<S/1 000
5
1/3 4
P g p/g=0
0.25 0.5 0.75 1.00
7
18
N
T e t\’\‘\o\
Tg ., .
é 12+
® Lol ——L/5=1.0 —+—L/§=2.0
iE —=—[/§=1.5——L/§=2.5
) S A R
6 g o TS
40 0.25 0.50 0.75 1.00
plg

7
Fig. 7 Ultimate loads of shells under unsymmetrical
distributed loads

7
P8
L/S=1.5
17.1% .
6

2
4. = 2.59(%) —1.31(%)—0.06 %—1 '

327, 6(§)3 _47. 1({2)2 +224. 2(%) -

13.16 x /K./ 0.08 /K, +16.41

ANSYS

qcr B qcr
qcr

E =

1 ANSYS
@180 mm x6 mm
Table 1 Comparison between the results by the fitting
formula and those by ANSYS software
®180 mm x6 mm

/s
L/S
1/5 4/15 173 2/5
ge 7/ KNm™ 1526 18.98 20.81 21.32
1 g, / kKNm™> 14.82 18.54 20.37 20.87

E/% 2.90 2.34 2.14 2.10

ge / KNm 11 14.90 17.20 17.90
1.5 ¢, / kNm? 11.58 15.22 17.29 18.40
E/% ~5.27 -2.15-0.52 -2.79

g. / kNm™? .07 12.01 14.01 15.01
/ kN m™? .38 11.9  14.22 15.92

5
9
8
E/% 7.60 0.91 -0.96 —6. 10
4. 7/ kKN m7’ 7.65 9.56 10.85 11.49
7
1

2.5 ¢q, / kKNm? .50 9.58 11.15 12.45

E/% .91 -0.24 -2.74 -8.35

1
9%
2 4.3.3
1/300 . 4
S$/300
0.53 0. 039

95% 0.47.
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