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ANALYSIS OF ELASTIC STABILITY OF FRAMED STRUCTURES
SUBJECTED TO THE PERIODIC LOADS
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Fig. 1 Columns and structures subjected to the
. non-periodic and periodic loads.
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Fig. 2 Framed structure subjected to the non-
periodic and periodic loads.
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Fig. 4 Rotation angle of the principal axes.

dz': {”iy Vi, Wy, f}xu yis zz} """""""" ( 3)
doi={uo;, Vo5, Wy, Uxoi, 0y0i> Bzoi}T """ 4)
di:{ﬁi, Ty, Wi, ﬁxz, ! yis zz} """""" (53

W L OEERR2 b £ TEDbL, W i o (

URIZ BT AW O TWMREEAE o TRbT.
fo={x;, yi, 2}
I, i, WM o ij o o e, Fig.

WRT X0, & BICERT S @ o Wik hic
@‘(Lf_ Y OBIOC 2 5 Rb AFRO L%
BT5&%, v BEUO 2 e 2 #h b vic AiEsS
, ¥ WA -y VRIS FATICT Bzl S [EER
BTH5B.

A 47 O IR BY B EREER T OB
WE Ni's MBEN Ry vk d L35k, Ny
BRATHRbEND (Fig. § 250).

N =8l + 85 50d oo (7)
T,

Nii'={Q, @y, Qzi', M

lZij

xi's M z >, My }T

31
‘}OZI(MZ,J')
Wil(Qz/[) y ?Wj'(Qzlj)
- — *] X UJ(OX])
_*mkh:_‘/lj exJ(MlJ)
7 viQy)

©yi (My; )

Fig. § End forces and displacements of member
in reference to the local coordinate.
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case | .
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Upper bound Lower bound

u w/22 u w/ 282

0.725 1.334(1.313) 0.364 | 0.810(0.798)
0.474 1.233(1.214) 0.256 | 0.852(0.839)
Principal | 0.340 1.175(1.158) 0.203  0.907(0.893)
0.259 1.138(1.122) 0.171 | 0.924(0.911)
0.117 1.064(1.057) 0.095  0.964(0.952)

0.322 | 0.508(0.500) | 0.539 | 0.320(0.323)
0.142 | 0.507(0.500) | ©0.191 | 0.489(0.482)
Second | 0.080 | 0.506(0.500) | 0.102 | 0.501(0.495)
0.042 | 0.504(0.500) . 0.051 | 0.503(0.499)
0.026 | 0.501(0.500) | 0.026 | 0.500(0.500)

Table 2 Boundary values of the regions of
dynamic instability for a column of
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u w/28 u /28
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1 1.312(1.297) | 0.288 | 0.853(0.844)
Principal | 0.384 | 1.163(1.151) | 0.197 | 0.906(0.896)
0.159 | 1.085(1.076) | 0.140 ; 0.935(0.927)
0.112 | 1.061(1.054) | 0.091 . 0.959(0.953)

>
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0.310 | 0.506(0.500) | 0.266 | 0.468(0.463)
0.198 | 0.505(0.500)  0.184 | 0.487(0.48
Second | 0.100 | 0.503(0.500) | 0.088 | 0.498(0.495)
0.040 | 0.489(0.500) | 0.040 | 0.499(0.499)
0.024 | 0.496(0.500) | 0.024 ' 0.496(0.500)

Table 3 Boundary values of the regions of
dynamic instability for a column of
case III.

Upper bound Lower bound

i

2 w/282 : " w/28

0.869 | 1.363 (1.367) | 0.401 | 0.772 (0.774)
0.519 | 1.229 (1.232) @ 0.317 | 0.824(0.826)
Principal | 0.356 . 1.160 (1.164) | 0.207 | 0.888 (0.890)
0.201 § 1.093 (1.096) | 0.143 | 0.923(0.926)
0.132 | 1.061 (1.046) | 0.104 | 0.944 (0.946)

0.650 | 0.196 (0.197)
0.507 © 0.347 (0.348)

0.465 ; 0.499 (0.500)
0.262 | 0.499 (0.500)
Second ¢ 0.167 | 0.499(0.500) | 0.351 | 0.433 (0.434)

5 0.116 | 0.499 (0.500) | 0.159 | 0.486 (0.487)
0.065 | 0.499 (0.500) | 0.084 | 0.495 (0.496)
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Table 4 Boundary values of the regions of
dynamic instability for case 1 of
arches deforming in its plane.

Upper bound

" w/282 i 7 w/ 28
0.632 | 1.284(1.278) ' 0.484 | 0.727(0.719)
0.5% | 1.240(1.235) ‘ 0.365 | 0.803(0.797)
Principal | 0.447 | 1.206(1.203) | 0.305 | 0.839(0.834)
0.337  1.157(1.156) | 0.236 | 0.877(0.874)
0.264 | 1.123(1.124) | 0.172 ° 0.909(0.909)
0.573 | 0.503(0.500) \ 0.580 | 0.289(0.286)
0.438 | 0.502(0.500)  0.457 | 0.385(0.381)
Second 0.345 | 0.502(0.500) = 0.338 | 0.442(0.439)
¢ 0.278 | 0.502(0.500) : 0.245 | 0.470(0.469)
0.191 | 0.499(0.500) ' 0.179 | 0.482(0.484)

Table 5 Boundary values of the regions of
dynamic instability for case I of
arches deforming in its plane.

Upper bound Lower bound

e

i 2 w/ 28 ” w/ 28
%0.745 S 1.32301.321) i 0.525 | 0.694(0.689)
0.606 ' 1.267(1.268) ' 0.478 | 0.729(0.723)
Principal ~ 0.505  1.226(1.227) | 0.394 | 0.782(0.778)
0.430  1.193(1.196) ‘ 0.299 © 0.839(0.837)
©0.324 0 1.145(1.150) - 0.197  0.892(0.896)
| 0.4% ‘ 0.501(0.500) ‘ 0.631 | 0.228(0.225)
‘ 0.335 1 0.499(0.500)  0.517 | 0.344 (0.342)
Second 0.270 ¢ 0.498(0.500) 0.453 ° 0.387(0.284)
0.222 | 0.4970.500) | 0.333 0 0.44200.440)
‘ 0.186 | 0.496(G.500) © 0.204 ‘0.476(0.479)

Table 8 Boundary values of the regions of
dynamic  instability for case M of
arches deforming in its plane.

Upper bound l.ower bound
“ w/280 3 ‘ w/ 282
0.528 1.239(1.236) ' 0.332 i 0.819(0.817)
0.415 | 1.191(1.190) ~ 0.257 | 0.864(0.862)
Principal 0.339 ! 1.159(1.157) 0.202 0.894(0.893)
0.240 § 1.115(1.114) & 0.162 . 0.916(0.915)
0.159 1.077(1.077) - 0.133 ‘ 0.932(0.931)
0.496 0.500(0.500) 0.632 ‘ 0.226(0.223)
0.345 0.501(0.500) | 0.456 0.384(0.382)
Second 0.253 | 0.500(0.500) 0.289  0.458(0.457)
| 0.194 0.500(0.500) 0.227 0.474(0.473)
‘ 0.124 0.500(0.500) 0.147 0.490(0.489)
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Table 7 Boundary values of the regions of
dynamic instability for an arch de-
forming out of its plane.

Lower bound

| Upper bound i
2 1 ‘ w/ 28 ”
M o460 | 1.21401.208)

w/28
0.469 | 0.735(0.729)

\ 0.279

\ oo
| 1.992 ‘ 0.505(0.500) | 0.593 | 0.276(0.273)
0.495 . 0.503(0.500) | 0.364 ‘ 0.432(0.429)

Second 0.218 | 0.501€0.500) ; 0.200 | 0.481(0.479)
‘ 0.059 | 0.491(0.500) | 0.121 | 0.498(0.493)

0.076 | 0.493(0.500) : 0.077 10'495(0'497)

‘ 1.133(1.13D) | 0.331 | 0.823(0.818)

Principal | 0.189 | 1.090(1.090) ‘ 0.240 | 0.876¢0.872)
0.138 | 1.063(1.067)  0.137 | 0.929(0.929)

| o.0ms ‘ 1.031(1.041) | 0.071 | 0.955(0.964)
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non-periodic and periodic loads.
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of the two hinged arches deforming in
its plane.
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