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ON THE AERODYNAMIC PRESSURES ACTING ON OSCILLATING
PRISMS (PART 3)

By Hatsuo 1sH1zak! and Yoshikito TANIIKE

Synopsis

The characteristics of the mean and the dynamic pressures acting on the side surfaces for a three
dimensional prism with side ratio 2 (short edges normal to the wind direction) oscillating transversely
in uniform flow were examined in the previous paper (part 1, 2). The purpose of this paper is to
investigate the mechanism of the convective pressures along the flow on the side surfaces of the three
dimensional prisms with side ratios 1 and 2. Wind tunnel experiments were performed under the
same conditions as the previous studies. The following main results are obtained.

1) It seems that the convections of the pressures on side surfaces correspond to the movements of
the vortices produced by the separated flow at leading edges.

2) The convection velocities of the pressures along the flow are about 40 percents of the approaching
flow velocities. The velocity rates nearly keep constant irrespective of the shape and the oscillating
amplitude of prismatic structures.
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Fig. 4. Works done by pressures on side surfaces and phase angles relative to transverse displacements
of model 1 : 1 with various reduced wind velocities.
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Fig. 6-a. Cross correlation coefficients of pressures Fig. 6-b. Cross correlation coefficients of pressures at
on side surfaces along height with various various heights of side surfaces.
wind velocities.

— 10 —



Fls - wb AR O BE REEIC OV T (20D 3) 243

|7| DEIMCS>NT/IK LB, Rij, v e OBIMC O >N TRETEIERELT, 1) E550—Fbb0
R DRIESICIND B EBEMRER & MRS 785, $H 30T 2) EEIEOFATE EER M FIHRR
HOBOERERSDBMb > TL B2 ED2EBEZOND, 1) ODEBELERME /NS LB 25%E,
FAARERE PHICRDTH LIEDAF O BRNICRED LS00 EEbhE, #-T2) OBERY Rij, v
DRELE X TEEITELRAND, $7, P=22 DL s P=40 DEEEH~ZLE, Rij,v OBF
HHRBOFBKE {8 B, T2V O ONTERAESICE  EHEDO FERIDRGBEK 55 R b
o= " WEESHCEL L, TOBLICHE > TIEHNINI O BRRAMOBOEERRS S Nb - TL 578
THHADo

WA FBIRICENTS (3-2),(3-4) ;5 (3-1), (3-5) ~NEHIELSMOEHNIHES &, Rij, T
DEBAEIZNE K185, £/, (3-5) OEE, D% 0 (3) DHEBER LHTEHFICRE LA (B) DHES LD
SRR OBEEIE, MOMAEDLOIENTHE r=0) HhoOTNNKRELLE, DT LiFFiR
THEE L7 X BEHDEED, (B & 6) DRESTEABCES BN EETEKT S, () DHER
Tl (3) OEESICHNT, HEROZETHBROBILSL D ELBEZLDIC, EHOERCThEE
L2D0THAH, COTHNEEEREOBEEERE L L, VOBRCHLDLT, TRER—ELLS,
DT ER P MECEAE, HEBLCHENSEIFRIC-HREBOTIRNTL 3 E2EKRT 5, &
iR EEDBINC L B Rijy v DREMEICHBE L, KRR TRET 3 fm RODRII, SEERTRE
T2 fs BAOHICHERTEIFHICE D —BEH 2T 50 EBbh 5,

ii) Fig.6-b 2H3&, FEBICHD ICONT Rij,r OBBEII/NE IR0, HPHGELS, 0N
BEH (20 2)? T Q) ORIEAEREE LIOBERK R KBLTHRLNE, ChiR TEMAEDRKN
REROEETHTHTIRS 3 DEH LTS, HElEHSEVBLESNZ D EBbNS, Lk, FED
Rij, v OFEMD SEBEOEEEERD B E, fo GESIED R b o — VRS DORBENEE LTINS
CEMbIB, BBESEES (D LVEERO (3-1), (3-2) OMmfER, ATHO (3-4), (3-5)
DL D KB, BRTATRAESEOEEOEIMI L, BMEOHLT IEEIRELS, TN
RS THEE L Ehgs, BBICH S KON TEARRSOLNEST D EBbNhb,

Rij, v ORREEME L OTNHERIZ, () OXESIVEALNTRA, ATHTIRESSS, BTHRTIR
(3-4), (3-5) OJHCTNEBBKRELZY, HIERBDEETRATUCEASERINTHS, A
e (3-1) & (3-2) OFNEHIZIZEAESE LN S, 2OT&F Q) DHESELS (2) 2FT
(3) DRIESELFNDOEHEHE (D 5 3) ORESCELZENOERHHEESELILEILER
KL, (1) & Q@ OHOEERENEncEZ, Db (DL @) OREATIENRARCEESN, 5
BERUSAIESE B B TEHER ZRRCHIET 5. SETHRN KL, (1), (2) DRIZFELTIS HilE
ROBEIITE P FHCEATE ST, COMEDOENEBTHBEHRORE~DHEAD 5 VI KB DHED
WRICE - TE753N5bDTHA,

6.2 BSRAZRRIIERID SRDIEHDIEIEEE

Fig. 6-b 123 L2 IEAED A » 1o HHD Rij, v ZHOT, EHD EEEEEZRD L EDNTE
B JHE s (3) & HIES () & OEFEEE Li, THEE 7 &5 &, BG—) MDENDEIBEE Ve,
RRA LS,

Ve,a-n=hi/tsi e @
Fig.6-b TR Uiz V=8m/s(F=40), 7=0.015 O & & PSHC b ME & IRIE (BiEaT) 2E(LSET
Rij,r %k, (D RE-T Ve 2FHE L, Fig.7T-a,b & Vp ZHBEE V TH » THRKRTTL LI
AR LICHTTRT, Fig.7-a 13 V=6.6m/s (P=22) D& &, Fig.7-b |3 V=8m/s (F=40) D & %
DEDTH 5, BE SHEEHICRKRITIRIE 7, B Ve/V 2 L2, 7=00D& *DEIIBREILED Ve/V
THB, MPD (3-1), (3-2), - j3HHH (3) LHlEA (D, (@), Rt U ESI D%
HEEERT 5,

— 11 —



KB RBFFFTHSR 255 B-1 (157, 4)

wv | WiV wv [
Upper Line Middle Line Lower Line
154 154 154
104 1.0 104
T ——
(3-2) \\
as 05+ 05 N
. N
i (3-4)
(3-5) \
L I 1 il 1 1 1 Il 1
T T T T T T T T T
00075 0015 003 g Q0075 0015 003 y 00075 0015 003 _
y
1:2 v=66ms

Fig. 7-a. Convection velocities of pressures on side surfaces along flow (¥=6.6 m/s, 7=22).
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Fig. 7-b. Convection velocities of pressures on side surfaces along flow (¥=8.0 m/s, 7=40).

— 12 —



Al - B AERENO REIRico0T (20 3) 245

a, b WiEHET 5 &, P 552205401 LT o Va/V OMRITIZIFZ E A EBESIRNT bbb,
#RES (3-1) Offiid 7=0.03 D& EDOTREBPERE, MOMAEDSDITHNT2~IFERERES
5, CNRFNGENT-E S ICRES Q) & (2) OFEMMEESZZEBTH S DICRLIERT, HEHLIC
EOHEUAADHEFEERLE, BL, REORORENF=0030DL %, TEHTIIMENROELETH
HHRORMLIMBES N, BOBRAE D (D AHRic 37oic, (1) ORESD»S (2) 2R T @) KESZE
NOEREEE AORTHEE) bMOMAYDOLDELIZLALELNLNS, k, FTEHTE (3-2),(3
-4),(3-5) DEIVTNBIFTHELLLY, (2) DRAEALS (5) Khd TOEIDRBHEELIRIT—E
I > TWBE &&RT, FEHTIZ (3-2) OFEMBMHD (3-4), (3-5) DHDOIKHENTRELES,
HEHO EHOEEEERMEICDI D —E TR, BEATHEL, ATHTEEiERE b2, Th
RHEROBRL L, TEBICENTEN, ) DWERLVATRIC 2cHEEbN 2,

BB Ve/V DER T O AREZIhrHOTER—ELNLSE, D% DEBEO A EED 5 EHOEEAR
FEII# LR, IR E & D TIRIT—EICE 5, COTLIRMERIC L ORI NZMOTE(I 005 0.03
~NEKRELRBICON, R e =~ AERSORL S REBRAOBNEEDS) BRI -TS, BORT
HEICIEEAEENENT ERRT, 7V 5322 4000THOEES Ve/V 12, FTRETH3BD &Y,
BCRELNERTRHTRL S, 2No2FHTHEMN0.32L15, SETHN PR2YFoboL
BETBE, Ve/V Offiid 1 ~ 28HER/NE 25, MRFHEORVAEZETZ LHEILS —HLTY
5EVR D,

LREIDOERERUREOHTRD S, AREMEO HICH -~ FROENOEBEEERD 5L, F, TEH
THEEFREDOKO. 448, DEHTRO.35MEE5, ChOOMIZEAERAE ERTRETLI) OFER
UHRORE), #iichrhbbTdiz—EEL b,

.t 9 U

EHEMEAE (1: 148 BSIhohInEickd, RAEAFICT v+ v 7iRkEd 5 & &, fiE
RIPic hob 2 IEER S BT O A IR AEAE TR, Eicz o 11k RO RAF I iiE oM
Bl 2gkofiiicmb s BESE REZM & OMAEE, H503 2 Mk AR BE)OrEZEREE
Mo, TOEESDEBBIEPLHEIUCH » I ZBBBETHN . BOoNATAHRELTIORT,

D) il ARofmsSicinb 2IEEREAENDOERE, RAERNICENTAR LR UREN /- %
bOERRICGEL 85, COBREIPERMICTH UTAAEDOHESA (0°<Bi<180°) 26D E &, iKY LTE
OHE Wi>0) 2L, BHEDNEIEIHEETS, f OERRERTREE Fick ~TREY, —#kH
1 P psED &R EN (—180°<8:<0%), ¥ osgimic >N TRE ERMIO[E 2 S AAEDENIZEET 5.

2) 1:1 TR REEMDE (F =8) ks T, BELMONE Gctk, TBH »o W DFEDH
BoEbhE, COEBI PV sEICEL 85 (F=10) &, REBREOHMICONTRELEICHESZ. L
B> T NS DORBKTIRIRTIIFEL, BRRICIE 2, T, BRROREICI FEmMOMEL D, L,
rRE ORI IC Indb B IEEH IS BE DT HENEFST 5,

3) 1:2 mirOMEREIC b 2IEERELTAENDORE S FHIOMMZEMEE Rijr £H~HER 7O
BIMCHONT Rij,r ORRMEI/NE S0, FMELEL S5, Tk, AEOHNICKH » 72 HED Rijr 2R
TRIKES IKONT, $3VRTEBCHSIICONTISLRE, ThoDHRR, ffthckoERIh
ZROEEL MBI OB S BARMEEY, VOSESZVRHESOMBICL ~TREEEDIELSD
DTH55,

4) AEAEOHRNCH - o FADEIHEER, R CTHE LRSI BRI ZBOR Fcxic L
T3 EBbNE, FAREEICTD 2T EEN & OAHEE B $ 503K T SRR ZERIEE Rij,r >
5, COFNDIEBEEEHET S &, b, FTEETHEEREDKO. 4, P TH0. 35517 %, Z2hd
DERELFEHEOSK, MEOAEL (CZTR1:1&1:2) RUEIEEREADIIREIRIBEO KN

— 13 —



246

FABKBIATES F255B-1 (157 4)

boFTIRE—ELLE,

5)

IR THE LEBORNE, »R0EL, EFCErOREATY, CORRREDOENEE LY

KT 31RETHTRIEN. #-> THZMADENERIIBICE S DO TR, HEFASREICHELLIZD
BN DTELEICED, BEVRHBREOEENERT S LICLDIELESDTEHSL D, ZDIHIO
HHETRENOERRIZARCED, EREEZRY 5 ERIBRE TS,

H & p E

AHFEAZRTT BICH 720, FEBAO BRI OO TS 2B FE K FEY S TR s Bs, EB%
BABEUCBEFEME, ARERCHENIZELEEIRELC I ERROETIC 125 B RER
DFEBETE (YERYEA) IKRHOEL KT 5, 08 APIED —id WRSCEED CHERFHEE
GREIFE56460141) 12X »TIT» 720

D
2)
3)

4

6)

7

8

9)

10)

11)

12)

13)

14)

15)

16)

& £ X M

Rl - SMBA < AHET - AERTOBE I SVLT (20 1), REAFEHK IR
EHR, #8248 B-1, 1981, pp. 297-305.

Gl - AMFEA « AHET  ARERSHOAEIHFECONT (20 2), FUBKFBXTIRER
EH, 248 B-1, 1981, pp. 307-318.

Nakamura, Y. and T. Mizota: Unsteady lifts and wakes of oscillating rectangular prisms, Proc.
ASCE, Vol. 101, EM6, 1975, pp. 855-871.

Otsuki, Y., K. Washizu, H. Tomizawa and A. Ohya: A note on the aeroelastic instability of a pris-
matic bar with square section, Jour. Sound and Vibration, Vol. 34, 1974, pp. 233-248.

Washizu, K., A. Ohya, V. Otsuki and K. Fujii: Aeroelastic instability of rectangular cylinders in a
heaving mode, Jour. Sound and Vibration, Vol. 52(2), 1978, pp. 195-210.

FOLRER B - EEAM  ERIOIMIHEE ZE U EY O IRERE), TARFEHN
et 2195, 1973, pp. 27-36.

AREIE B ¥ BRI RICK 3 REOSBHEEREISEICET 201, TAFARITR
dt8 2525, 1976, pp. 35-46.

INASER:  ANBREL ¢ SRRSO B A R/ I 2 B N B B KERROBITE, AT
LI EESE, 2785, 1978, pp. 15-23.

Miyata, T. and M. Miyazaki: Turbulence effects on aerodynamic response of rectangular bluff cylin-
ders, Proc. 5th International Conference on Wind Engineering, Vol. 1, 1979, pp. 631-642.

HIFED - BEEFIME - B ¥ LnhomERL OER - EEEENS RS, BOERATYEY Y
RBP4, 1980, pp. 317-324.

LA ¥ BRI - G ¥ obARET 2 MEOHUENISICHET 5 —F%, BOMARATY
vy Yy s, 1980, pp. 185-192.

Mori, T.: On the dynamic wind forces on a flat roof, Trans. Archtectural Institute of Japan, No. 206,
1973, pp. 9-16.

Mori, T.: On dynamic response of a flat long-span roof to action of wind, Trans. Archtectural Insti-
tute of Japan, No. 241, 1976, pp. 91-100.

RS - JER  ERVESEWEZR L0 2 RoeEBEONEIC BT 2 BELBOMBENFIC DN
T, HABEEARGRES, H2205, 1974, pp. 29-34.

T - StsEA 0 BEAFRICRET 2 AROEARLERICOWT, HAREELHETHE
4, 53065, 1981, pp. 11-20.

FISEGE « AHBA  BIAEA I RET 2 B0 EAREE®ICOVT GRil), AAEEYS
S, HE307%, 1981, pp. 24-34.

— 14 —



