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ON THE AERODYNAMIC PRESSURE ACTING ON AN OSCILLATING
RECTANGULAR PRISM (Part 2)

By Hatsuo Isuizaxi, Yoshikito TANIKE and Ko77 KoNDO

Synopsis

The characteristics of the mean wind pressures acting on side faces of the rectangular prism
oscillating transversely in a uniform flow were examined in the previous paper. The purpose of this
paper is to investigate the behavior of the fluctuating wind pressures acting on the oscillating rectan-
gular prism with side ratio 2 under the same experimental conditions as the previous study. The
following main results are obtained.

1) Itis considered that the restricted oscillation observed near the lower reduced wind velocity less
than one half of the resonant wind velocity is caused by the fluctuating wind pressures acting on
the side surfaces near the windward edges of the prism.

2) The galloping oscillation for the higher reduced wind velocity is seemed to be caused by the
fluctuating wind pressures acting on the side surfaces near the leeward edges at the middle height
of the prism while the phase angles of the pressures relative to the displacement move forward
as the reduced wind velocity becomes higher.
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Fig. 2-d. Variation of power spectra increasing of reduced amplitudes.

309



310 HABIKAEFFR H245B-1 (#56.4)

TREREBRAVS obNE—2 2R TY —b/RN& 185, X7 brE— 27 2RTRAERIII LR
UTHhh, Abm '—")V#( St %?"g?% &, $:=0.082 &8 o7c, B> THARB Vres 13 Viesl(=1/8)=
12.2 &1 %, L&, TEOFIDRRZ FVEFHD b UEREER,

Fig. 2-b RFEBIRME—FIC UTEEEHNI L ED R PVOELERT. F=10 D& DR
RYPVE=JRLDT fn BHTH B, L-TCD 7V BRABEBAKS S EERTY, (2D 1) TE
kS, COEERET BRI, fr ROOWE fo BADEEDN—KER-72bDTH B, V=22 I
BB E, foBAEfs BRSO 2O E— s HEbh, REEREANIC EETT, R ny V=40
LB E, fo BAD/CT =KD fo RESD/$7 —DHEMER LT Bo 7 HA0EHE T OIABSEH LR
B&, fs BOWBKENERD fu BARIEZEALRONEL B350 EEbNE, CO& EHEITMD BIE
ERLAEHOEMR, AEHIRORTHOBHICIZRZE LB EEEbNS, EESMBLNIT > -IEE
BEINO ARy P vERICBOTORBOBERBR S h",

Fig. 2-c BRITZEDOMBESEATACH S IC>NT, RR7 PABEIENTIPERLILRTH 5,
Fig. 2-a OBIEHO L O LFEMK, A TMICH S Koh@ERERI S 185,

Fig. 2-d RE#E—FIC LT, BIEEMSEicE EDRRY FVOBERY, V A—RICLTF %
BWinET &, fo BOONT —BRELEE, £ ¥=0.03 D& &3 /s ROBRDTHULLROINT, fn
BRAWEENEL S, 2T (20 1) ThilirickSic 7 ORI, fo RS OBOEEIMEES
NBLDTHAH. EHRT BRELULBE fa RADE—7 DHIILY, RAHRGERTLEDLNS. ¥
BEZEOYROBERIIBV TS 7 ofinicoh, HEERGIMNZ C EBREEINLTHE®,

3.2 [EOHES
2 DOREROHENES) Pir) & Pir) OREARBRE Rij,e RKATEHRSN S,
R;j,r:P}(l)PT(ﬁ;)/\/P;(t)z ‘/}W)‘z ............ [¢))]
TTT 3R, T BROEE, — BEMEEERT. (1) RNTr=0 LB L OMBEME R T

FbHT. Fig. 3 CEORNICH - L FHOEERKRETRT, BEURTIFNEOL D OTHS, T

1:2
> ¥=220 y=0015 > §=220 Upper Line
T T T r T T
05 o 05
e
10, e
Ry Ry
V=220 Middle Line
—_> V=400 §:0015

1.0
Ry

o—— Upoer Line
&— Middle Line
o—— Lover Line

Fig. 3. Cross correlations on side surface,

— 4 —



R - Bt + FRE : AREREHOBRE LI OVT (20 2) 311

€ Rij RUETRLE LMOMESR (D 2FH#EL, €021 & LS SOMBRRTH 5,

EMoORI 7 o#vick? Ri; OELE AEOBIFAOKBICHTTRT. 2T -0 -A-
-@- RENThLE, T8, TEEO R 2XbT. V B2hrodNEHmLTS R ORRTEELAE
320, ChIIHEOENDLBRBICZEAEENSRO T E2RT . BTRIIS KBRS
53, CHBENOEBEEMBHRTH S, (1) OREANSEI PRI IHMESRE (TS LLE,
A TRCHE S K oW HBRICERERAORNE LS LD 2 DOFERBEL OGN L, (3) ORERET
BE, B, TEEHEIEALSERTVS, 4), 6) OMERTITEICE S K ONHEEHEL L2, chid
HEFROZECLD, TEHRELDE(HBRENEINEDTHS 5.

HRORICIRBHRE N OENMC X 2 Rij OB(LERBLC LICRT, MPD —, —-—, --- BZhehE
IR 7 $30.03,0.015,0.00750 & & D Rij 2RL, ------ RAKBLEED Ri; 2R, LEHIWVIE

FREOMHBRBLEEAD 7 ORNCDHD S TIRIZ—ELL S, COCLEREBHZVRPETRETS
HOEHELRIRENORS XL > TEN->TH, HORTEESORBERSEIVESBVLDLEDR
32, ERCBOTHRONI LS KA THORESR (4), (5) TRTEWMIEHENEL LS, CORER
HHETIR 7 OREIILL-T Rij DEBIISDEELIKI=0.03 DL ¥ Rij i3 ALLE2, ZOHDMH
BEDELZFERICOVTRBES ATV, 7 BREVELBOERBEEIN, BESE X - THMERT
R THHROWRNLBEMENEL S C & EMOLOEENSZ D LN,

3.3 B3FROHEBR

Fig. 4 3ME RO S H (Center Row) OIBEIERYS, 7 ORNRY 7 OBKICE D ED LS IKE
LT 20ERLISDTH S, BULERITBAAEOEXDLDTH S, 2T Rij BHEHRICE IO
EEG)AREELT, 22421 & LEEEOEBRITH 3, NPoAHNIL 2 RLAERILEBOEA IO
HBEERTY, COLEOHEELI 2 OOMTTRITNL 2RTEALEONFE LT, MEDTLICE T
W5,

\\. Ri

05 10 %5 1o

(=]

V=140 s Katsura (@) V=220 V=400 - 090
1:2Center Row

Fig. 4. Cross correlations on center row (side surface along height).

— 5



312 FURBKBIF AT 245 B-1 (#E56.4)

2 ARSI OEBI 3 REARBIEDO S DIREANMEDRE, Chid 3RTOBEADRE XD
D OHNIL, BRKE > TR HAREETIHOBIFATHREL SO, 2RTOBARHHR
CTHR UERE DD, HEIHHORNSIRIE—RELDBHAOHES X NEDTHAS ), REME
U3 EEIHROMESG LS, CHIZRENCE &15 - TRAT 2BOARFIERICRAET Zilick~T
BEHmIChIz D XD —RICHEHS5THA S,

7=14 ot x, FBHEBRICHELEDNS 7=0.03 DLXOHBEELEREITRED, TOLEFE
F BB fr BHADBTH B0, HENILEIDOTHESS, V=22 DLiiZ 7 DINMNCHHHL LT
ThOEGERA L7220, CO&EOHEIR 7 OBMCO>NTLLE S, 3-1BORRY M VEHITORER
HOHESMILIIC, 7 OEMCON fn RO OESEBER LT 5, fo B ORIB fo B ORICE,
BIHCL D —BIHF 2T 3DIBENELLEDTHA S, V=40 OLEDOHEER 7 OhSE
X3 £ BROOBRESEMT 2700, BEHBOLOIE S, F BAELEEL, f RS LAREK fr
BADBRLRET 2O TEOHERLLN S,

3.4 EEBEBREHDERY

Fig. 5 (a, b) CAEESICNERDCEHEHE O LR MERT, BERTXTCIOHz pr—/¥2
FANE—EBLT, /AXEROBRNBOEDTH S, ENORFRIBROMESOMELRL, ¥
IBE PS5 Rk - THIE LARBEMART, ELENEBRBOHNISELOETRLESD, 1~
5 OENEBERT S 7 7hSEHOKRS SZEHERERT 32 LR TERL, CO& EFOFENAERTNE
DEETF»1c0 CCTNHIEEEIR (£01) © Fig. 2 T EAE D 3 EAH 5 TREICD 2 EH
2ELENbOTHD, ZOEMBEDE i3 LA S FTREICH > BREAIMERT 3. 3, RBENL
REFOBALRALL, THIES HFHEEICE S, HNho— SR MRE 0ED, B EENOMEE
BTt PGS —EPEBX DA S S EERENREMCE LEHOBhED B, BIKEMCHE &R
FEHRESICK USEO#AZ &,

TARNE R
VAN
IEAEE
TTir]7 102 Middte Line

NN ¥=0015
5 v v V ¥ 92160 fm=60
i | 500 mviem
Yl g aln b A Al

AN

C.

—

. i t se
VYV vy
T —-l‘ T—t .

a) P=45 b) =16

Fig. 5. Records of pressures acting on side surface and displacement of prism.

— 6 —



A - A - SRR - AR ORENEHICOVLT (20 2) 313

V=45 pLxp Fig. 5-a £H2 L, FHOEBHRIZZERNTHY, RTRICHS K oniiEoEh
bRESND, ENORBHILOMEAOLOHR LT, ENOEHKITIZTIZE LY, COTEIF3-1H
TR E SIS OENEFHDARY PR D bHERINB, Fig. 5-b itRT V=16 0L * D
B, P=4.50LEDbDIh~MIE /5 KELTHS. ENOEBHRBBMED (5) ORIEELE &
ZIZERMTH D, MARDTHTRS ZBEOEAMSR LN, (D~ ORELIZRBERNICH S
DIEFFICIZ LA CEMRRSNZV, (5) OUEATREHEBEANT £ RAOEBH D 2720
BHACEDLOENELL, BREROEMERL =6 DSDER b B -1 VRSO £:=7.9 DEDENED
bhzd, ZORDEHEORNEZRLIMBBICI, fm ERIUREEE S SEEO S OEKEREIRD Zh
SEEH LI,

BROFHEARD R CTRUL =45, 16 Pslics 7=6.3, 10, 18, 22 OE D HDNH 53, HED
BT 7 =4.5 6.3 DL XL /=8, ChPAO L& fn=6 & Ll BALALEDDR—CZ T 400
F—RBI~TRUAHE (BEHEEE 24dB/OCT) 24-7:60ThHY, 10Hz Do — 27 4 V3 —EH
HBORBIEER, REHD6, 8DL&xENEN 0, —0.5dB L3, DD fn=6 DL XDWMII7 4
NWE—-BRELEEEZIT, fo=8 ODLXDIRMII 7 4+ V2 —BBRBRKY 4 BBENZLNE, 2Ok
V=4.5 6.3 L XOEBHEDKEMIZ, OEBEEELTRDI,

3.5 FERBREHOASTHELUEE
B TR LA lingh > P =4.5, 6.3, 10, 16, 18, 22 @ & & OIEE L BEH DR & 26 & DRk
EEGEH 1%, P =16, 18, 22 ORELHOWILICIE Fig. 5-b TR Uiz &k S ICHIEAIC X » T fr R
DI [ BRFDH 5N TL 20, WK fm 2B OERMNOBRIMICEST EDE fn RODEHET
HBo 2D fu BAOWMEZRARD, THAFEEELRENORPE Uiz, CZTRY EF62D
ERTEEIFOEEREINOERT, ¢ FEEEELKHO bTRIEE EFERSOLOT, >0
DLERBORAENEZ 503) BELSENBIT LW EEERO D TH BY, 115HIOEBRTR V=
45 DLEDLSORER LORBIIC I VATV, BEHRBERICLZ L, CORERTE- 7%
ZRTRERDHBRS0E6DT, COLEOIFERRAEIOBTHELTENS C & FEKEN,
AEORAERTOKEENE »i LT2 &, 73 (2) RTELEIN B,
yi=yeicos 2ufmt e )
3-ENTR U REE B OB AAMMICER M OBMR & KET 5 &, KRESICERAT IEERLR
EH Pi i3 (3) RTEDEIN B,
Pi=Poicosufme+B:) 3)

2T 7 RNEADLE THIZiT Upper Line (3) & Lower Line 5) TEbO XN 3, wi 13 7 HOKER
hAERL, &BEEOHEE (1), (2), - (5) TRELE S, Poi fi RENEA T SICHERT 2968
BIEREAORD & EH & ORIEEERT.

BRI B3RS RN 1 ¥4 2 vd i D ICHRICH LTI ETERS 2 D DS 7 13
(1) RTEDENEY,

W,-=ﬂ/f’" P;@Fﬁﬁm Pipidt=mPoiyoisini e @

Poiy yoi RETHBHE Wi QEAM sin fi ORFRICE>TE% Do fi B 2nmr<Bi<@ntlim D& & 0<
sin i<l &72h, Wi BERIEZ, AU » RERET S, Wi BERLBEE, ¢ Alcinb 3EEELRE
HEBEOESEHASTHEET 5, $70, MEOHELKICID 3FEEBEREND 1 44 7 1D
T Wr= T Wi (U, M, L3k, 0, FRONEAOAIEERT 5) ThbEN, Cofin
ENCH 3 & SRBORADEA DNE, D% DRICHDE € ERBRRI B0H UEEET 30 TH B,

— 7 —



314 FRBI SRR FTF S 245 B-1 (156.4)

W, x10%gmm 1 deg. W, x10%gmm’ N deq

2 -180
Middle Line Middle Line
20r 20
10F 10~
0 — 0
“10) > -10f
WIND WIND
2 -180t 2 -180 _
Lower Line S A Lower Line — o
1:2 V=45 — 1:2 V=63 I S
a) P=4.5 by V/=6.3
W, x10%gmm B deg. W__ x10%gmm B de
0 180, o0 180
10- 90} 1or 90
O 0 == - ) S e
| E— :
-10- -90| .1&. '9%
g -180 0l " -180
20 Upper Line 20 Upper Line
20 1807 2r 18
1or 90+ 90
< 0 -,
20t -9
0l -180- ol -181
20 Middle Line 20 Middle Line
ZLT 180, - 180r
10 go[ 10r 90-
0 e 0 0 0
— = — P — S
== 10k => .mL’// -s0-
WIND b - WIND
-2 -180L 20 180+
Lower Line o Lower Line o
. Ga —-— 0015 . U= - 4]
1:2 v=100 I 00075 1:2 v=160 I 0007
) 7=10 d)y /=16



Al - Bt - A ARRSROREEEICOVT (202) 315

W, x10%gmm B deq. W, x10%gmm: B deq.
207 o 18 0 180
10 - 9(% ,,,,,,, o 9% —
R Tlrmmeeee. | 2 ESassa——
opmmm 0 — O e S | 0
-m{ ] 'ﬁ 10} -9%
K - 0L -180!
20 Upper Line © Upper Line
20, 180 20— 18
10r 90- 10 1o R .
> T [— ————
0 — o p———= [ 0 “I 0
-0k -90; -0} -9
| -180- o0 -18
20 Middle Line 20 Middle Line
20 180 20{ 180
10r 90r 10'\\\ 90+
0 [} eEE. 0 i S,
o T TN —
=> -0t -90r = -100 -90r
WIND WIND
2 180t ® ~180¢
Lower Line 5 Lower Line o3
1:2 V=180 o+ 1:2 V=220 I s
e) P=18 f) 7=22

Fig. 6. Works done by pressures and phase angles relative to displacement increasing of
reduced wind velocities.
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