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’ Fig. 1 30-Bar space roof truss
(2) F 1 TAELEMW )
Tab. 1 Nodal coordinates ( Example 1)
:4K - %k 3 \ TE_E 4 x /em y lem z lem
| N«l ( ) (4 1 0 0 73. 15
Ao = Ne I1e1( ) (5) 2 457.2 791. 89 55. 88
3 914. 40 0 55. 88
Ax, 9 457.2 914, 40 0
10 1371.6 791. 89 18. 79
, 11 1828.8 0 0

* 2 HHFZ B

Tab. 2 Ordinal numbers of bars (Example 1)

N S

j+ 6,j= 1~ 6
3+ 10,j= 1~ 6

J.Jj= 1= 6

j+ 13+ int[(j- 1)/2], j= 1~ 12

int[(j— 1) /2]

(j= 1 /2
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, 68 950 1/50,
M Pa, 1 8 907. 5N \ \ ,
78.603 M Pa, d= 000277 3.
kg Jem®, 0. 645 2 cm’.
%3 BREEDEEERE SHE LR
Tab. 3 Solutions by the critical-point and critical point-Eulerian theories
N /N A /em? N /N A lem?
1 - 134 749. 1 3317722 - 134749.1 331.772 2
2 111 379. 6 274. 233 0 111 867.6 275.433 6
3 - 207229 51. 019 3 - 18764.7 53.894 1
4 - 2680.9 6. 601 3 - 4148.0 25.312 9
1 wi= — 7.195 6 cm, 2~ 0.3882cm, j= 1~ W= 17711 5N.
7 wi 1= 0.000873 76 cm, j= 1~ 6 A+ 6 | wil < 6.223 em ) ,
die1= 0.0538cm, j= 1~ 6 W= 99963 N. i
A3 0= 56.634 7 ent’, , 5 ,
s = 22672 2emt, k= int%l. : Pwi= - 227749
em,wis 1= — 0.094 8 cem,j = 1~ 6 dp1=
0.5278 cm, j= 1~ 6 W= 3403.5N.
’ 1.
, 19 )
} ’ ; ' [2] , 6, W= 3412 4N,
wi= — 70696 cm, wi1= 0 12638
em, j= 1~ 6 dii= 0.0536cm, j= 1~ 6 &4 TREAR(F2)
W= 106 156.5 N. Tab. 4 Nodal coordinates ( Example 2)
2 30 1’ z X /em y/em z lem
( 4) ’ ! ; 45(7).2 791(.) 89 ?;i Z
3 914.4 0 164. 24
1/16.761 3. 9 457.2 914. 40 0
R 5. 10 1371.6 791. 89 55. 14
S wi= — 6.176 3 11 1828.8 0 0
cm, wg1= 1.9830cem, j= 1~ 6 dp1=

x5 RuERHEIE TR ER R

Tab. 5 Solutions by the Eulerian theory and the critical-point theory

N IN A /em? N IN A len?
1 - 296789 69.367 6 - 43 428 10. 898
2 21388 3 7.296 8 35 568. 5 8.925 8
3 - 87055 39.725 17 - 66278 1.663 2
4 269. 89 0. 806 5 - 132115 0.645 2




632 A % B I A¥ ¥R 47

& 6 SUHL [2]M9 MR G & IR S FE 0
Tab. 6

Solutions of Lit. [2] and the linear Euleran

theory
(2]
A fem? N /N A /em?
1 10. 92 - 25194.3 62.438 6
2 8 8735 14 987.7 1.903 2
3 1. 7374 - 16193.8 50.193 4
4 0. 6452 5816.4 0.741 9
[2] )
1 , 1
2
1.
2 2
2
( ) 6,
wi= L 151 4cm, ws 1 =

- 02428cm, j= 1~ 6; dp 1= 1.043 2 cm, j
= 1~ 6; W= 17525 5N. Ap 6

, 1. 0% ,

3 30 1, z
zi= 36.576 cm; zx 1= 24.384 cm, j=
I~ 6 zzve= 12.192cm, j= 1~ 6.
1/100,
7
* 7 lEREERE

Tab. 7 Solution by the critical-point theory

N /N A fem?
1 - 191480.5 943.065 9
2 135788. 1 668. 774 1
3 - 51344 246. 821 4
4 - 5575.6 27. 449
wi= — 5102 9 cm,
wi 1= — 0.000 73406cm, j= 1~ 6 dw+ 1=

00269 cm, j= 1~ & W= 371927 5N.

, Ap 13k (k= int"%l)

,27. 4606 cm” 29.325 7 em’,

6 5 . : 29.325 7
em’ )
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3 :
?
1 (
) ; :
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(2) o
: [4] 2 H
= 635cm )
: 2
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3] 4 .24 2] 30
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Geometrically nonlinear critical-point-Eulerian stability theory for
stability analysis of shallow truss structures

SUN Huanehun . WANG Yuefang., LIU Chun-ang

(Dept. of Eng. Mech. , Dalian Univ. of Technol ., Dalian 116024, China )

Abstract The stability of shallow truss structures is studied. A geometrically nonlinear
critical-point—Eulerian theory is presented for analysis of stability of the trusses with medium
oblatenesses. A precise iteration scheme is developed to solve critical values of cross—sectional areas
and internal forces by using the exact relation between displacement and strain along with constraints
of unity stress intensity of members and the Euler's stability condition. The numerical examples show
the present theory is effective. In addition, comments are given on several other existent theories of
stability analysis.

Key words stability theory; shallow truss; geometrically nonlinear; critical-point theory; FKEulerian

theory



