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AEROELASTIC INSTABILITY OF RECTANGULAR PRISMS
WITH VARIOUS PROPORTIONS OF EDGE LENGTHS

By Hatsuo IsHizaki, Yoshihito Tanuke and Koji Konpo

Synopsis

In the previous paper, the aeroelastic galloping of the three-dimensional prisms having several
rectangular cross sections were investigated by use of the quasi-steady theory suggested by Novak.
From these analytical results the galloping was found to be more unstable with the increase of
the aspect ratios (the values divided the height by the front width of the prisms).

In this paper, the quasi-steady theory studied by Novak is corrected and the revised quasi-
steady theory which is applicable to a rigid body oscillating with a rocking mode is obtained.
The application of the revised quasi-steady theory to the galloping instability of the three di-
mensional prisms is investigated compared with the free oscillation experiments. The main
result is that the validity of the revised quasi-steady theory is restricted to the prisms with large
aspect ratios in the high reduced wind velocity.
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Fig. 11. Comparison of Theoretical Values with Experimental Values
of Universal Galloping Response of Prismatic Bodies in Smo-
oth Flow. (Side Ratio h/b=2)
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Fig. 12. Comparison of Theoretical Values with Experimental Values
of Universal Galloping Response of Prismatic Bodies in Smo-
oth Flow. (Side Ratio h/b=0.33)
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Y¥ig. 13. Comparison of Theoretical Values with Experimental Values
of Universal Galloping Response of Prismatic Bodies in Smo-
oth Flow. (Side Ratio h/b=3)
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Fig. 14. Comparison of Theoretical Values with Experimental Values
of Universal Galloping Response of Prismatic Bodies in
Turbulent Flow. (Side Ratio h/b=1)
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Fig. 15. Comparison of Theoretical Values with Experimental Values
of Universal Galloping Response of Prismatic Bodies in
Turbulent Flow. (Side Ratio h/b=2)

B EERE L S—B LT A, ERNIKHERINZO RIS, LirL, BdEoBmco>nT, 20z
RBUEOWIRSEED, BEERICIES EERIBEAEEREbDEEDNRS,
TARY P HAS ENEBBE, BRELERBLBRECERD, BEFRGOER IR LS,
Fig. 15 GO RN 2/1 ORRERT. HEEB N BLUBEER B, TAXZ 214 DL & N=
A3.59x1073, B=A3.11x103;4.29 0 & & N=08.11x1073, =0395%x10"3 TH 720
Rickd &, BRETERY + 0 v €V 7ORREGEMNETRZESY) 3 v b4 7 v BRENB L, EB
TRIOBEZRIRBINIED -1



254 RABI KBRS §12355 B-1 (W55, 4)

EREERS &, HEEREL DR VEOEERD O RRL ZBERY, €2 BEEREY, TOEE
Froy VY 7TBTLTVAEbDEEDNS,

TRARY A 0OBE, BEOEMCE SRV F oy €Y/ OB BEIYBIZFLLSKCRY,
U OiEhs 2.0 HiET, BREEERELN—KLTVS. LipL, 7TRRZ FHEW2 14 ENE LB L0
FRAEERY, BEEEREAOHBIIRE S5,

Fig. 16 [CUEN 3/l OFRETRT. BRBER N BIUREEK B &, TR/ MELTR20LE N=
A4.41x1073, B=AL86X1073;2.59 DL& N=¢6.27x1073, f=02.32x103;3.45 0 & & N=
09.09%1073, B=02.57x1073;4.31 O & & N=[19.20x10~%, S=[12.91x1073 TH 7o

zhickd &, WFhbIER 2/ OBe LER, HREEL T DECRER GHRAM%D 250 1
DREIR) »OBHELEERLTOE, TR L 120854, CORBIRRESEERTIEL, Fvra v
EYINRBITLED. TR P EAMBAEREL R E, BERIC— 7 BEERST, TOTEF+
gy EVSRBIALTVEbDEBbNb, T, Rl S ERM—E LTS,

of
161 1 @ 15em 172
3D~— Turbulent Fiow o ) 225cm 259
1.4 o © 30cm 345
o
@ 375¢m 431
1.2
=]
1.0 o
08 \ X ,
06 a ¢
[}
o
0.4 o a0 N
& 4 -
02 o
ss 8%
0 10 20 30 %o uly

Fig. 16. Comparison of Theoretical Values with Experimental Values
of Universal Galloping Response of Prismatic Bodies in
Turbulent Flow, (Side Ratio h/b=3)
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