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DYNAMIC STABILITY OF THE WEB PLATE OF A VERTICALLY CURVED I-GIRDER
SUBJECTED TO IN-PLANE DYNAMIC MOMENT

ERKHIR® - BB - RO NTERA
By Yoshihiro NATSUAKI,Kazuo TAKAHASHI,Hitoshi TEZUKA and Yasunori KONISHI

Dynamic stability problem of an annular sector web plate subjected to
in-plane dynamic moment at the radial edges is examined. The exact in-plane
forces of the web plate considering flange plates are used., The equation of
motion based upon the small deflection theory is transformed into an eigen-
value problem by using the Galerkin method and the harmonic balance method.
Then, the stability of the system can be directly determined from the sign
of the real parts of the eigen-values, Next,the nonlinear response of unstable
motion is analyzed by the large deflection theory based upon Berger’s approximate
equation. As numerical examples, the stress distribution of in-plane forces,
buckling and vibration properties, dynamic unstable regions, and amplitudes

of unstable motions are obtained under various geometrical parameters.
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FEZT2840RSEBEET—AY Mk, 75y VIREOHMIMCE Y, REFRNOEMEHRANFRE R
BED, 750V BRVWEAOEEE- A MRYBAEL RS,

(2)BHET 22 2BRHA0BERIBI VTR, 730 VDARhVHEIEMUTWEREOBRRD
BoHrH, 7950 V0RBEZ T3, 7S5 yINEOHME L b, BERBHROEMOBENIEL RS,
(3)YEAZTHHT 2SI 2BA0EAFRRERARKIE, 75 yVohnBaLAMfic. B#BoEFRER
RS BHBTHE. 73V UHEHOEME LI, BARBORREHEKERI S,
(4)R(T2AERBELERL EBREHOEXREEE. BMLROFAEAABIVIREN., $£ 8
MBI IS VIOBEOEBEHTUZ TR V. LAL, HEA#ETR., 7S5V VBBV IS VIEN
WKTBI20T. BREEFRST 5.

B

AWEICE LT, k%pmass FIHPHKER., HALE) I UERE FURBRKE. SEHA)OEHD
BBk, COURLTHELRLEY. T2, AFROBEDEICE. BHERERAFEHELAELY 2-0F
B FACOM M-T60/30kALEZ L EMSRT B,

Appendix A: G1,G.,G;3,Gs

tu 1 tg 1 t, ty
G.=4 B2{(1-v)*InB-(1-p)(—+ — )tnu(1~- — —+(1-p)InBltn(1+— -(1-v)Ing)
a B a B a a
-nunelnf},

Gom-(1+ ) ((3-v)(1-87)+2 (2 +ﬁ1—“)—2@2<1—u>1nﬁ)-nu{<1+u)+<3—u)w—zﬁ%“
a

+252(1-v)lnﬁ)-ﬂu((3-u)+2l-ci+Bz(1+v)(l+21nﬁ))—nuna(l-B“—ZlenB),
a

Ga=(1-02)(1-8%)+nu({(1+ )+ (1-p) B2 eno{(1-v)+(1+0) B }+nurno(1-8%),

1 u 1t u t t 1 tu Tty
Ga=Ga(nB- —(2 s L 2y a, ((1-8)+ (2 + 81426, (B (8- Dlnp- —(= + 8.
2 a a a a 2 a a

a

2 ud( 2 +cosh ubu + cos Auby | 2 .d( 2 +cosh Aabs + cos Aab
(attu/2) {attu/2) (b-t./2) (b-t./2)
T . Aubu . Aubu P s -~ Lebo . Aaoboe ’
Ztu[s1nh(a+tu/2)+ Sl“(a+tu/2) 2ta[slnu(b_tn/z)+ Sl"(b—tg/Z)

2=V 3(1- )/ (atta/2) tu, 2=V 3(1-02) v (b-t:/2)/t,.



Appendix B: yIEGRE S

5= {1+a—(c; 1+2G,) [1-8+ —(t—“»f—)]+G (G, (1-—)+2G (1-8)

4

1t
+2G, (1-8- 2ﬂlnﬁ)3tﬁ-—(1+ﬁ)-——53}
Appendix C: fZ¥<w U v 2 X [A] & U [B]

[Al=diag(asa )

2 z
T Z¥. asnTken /kia o

bizn bzan “bran
[B]= bizn bzzn  **buzn
bywn bann  *buwn

ZZI. bspn=Ispn/Isn. Isn=j;,1 Ren? £ dE.

dRsn dRpn n®
Ispn=- f, + —f, () RsnRpa)dE.
sp e f (&£, (8) it Py (£)RsnRpnldt

f1(5)=? (‘—2+2'Gz+zﬁa(1+21ne))‘ f, (e)-G (-E—+ZGZ+263(3+21nE)}‘

4 L]

G1,02 085,64 ¢ 61,6, ,065,6s HBMKTRA LR,

Appendix D: GalerkiniEZ D #43H Espn. Fspns Grin

Espn=Ispn/Tsny  Fspn=Jsen/Isny  Gkn=S RknSin Ed &,

T2, Jsen= 8 R ~ S RsnSpa £d &,
32 k11
Rkn=AknJ @ o (kin & )*BknY @ n(kxn & J+Cknl @ n(kkn & )+DknK @ o (kin £ ).
Sin= kin®{-Aindenlking)-Bn¥Yan(kinE)+Cnlan(kinE )+D aKanlkin &)).
Jan,YantanROEIE. B2E Bessel .
IenKent B ERE e RO, 525 DesselBIH.
AkasBins Cens Din s ER R B L U Z 2H O EH.
Ispn,Isnt Appendix C IR,
kint (n, )R OIBE O FHE.
Aor  BREROBEEREME.
B=b/a: R, E=r/a .
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