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ON THE VIBRATION EXPERIMENTS OF A STEEL STACK

by Dr. Eng. Hatsuo ISHIZAKI and Sumio KAWAMURA

Synopsis

Complete information of the dynamic behavior of tall steel stacks under the

action of wind, has not been yet obtaineéd. For instance, the explanations on the

modes of wind-induced vibrations, the critical wind velocity, and the relation between

the vibrations of stacks and the variations of wind velocities are not clarified. This

paper sets forth the results of series of experiments on an actual gunite-lined, all-

welded steel stack.
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Fig. 1 The steel stack ; the
symbols H and V show
the stations where the
horizontal vibrographs
and vertical vibrogra-

phs are equipped
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+H (A) o Fiz, HARRE. Fig. 2 (A) A record of the horizontal and vertical
(B) OFE, REHAEHT vibrations of the stack under the natural wind ;
the two curves above in the figure show the ver-
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tical vibrations at the base of stack, and other five
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Fig. 2 (B) A record of the horizontal and vertical vibrations of the
stack when the ground was disturbed by construction in the
neighbourhood
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Fig. 3 (A) The distributions of ho-
rizontal displacements of the
stack under the natural wind

horizontal displacements of the

stack when the ground was

disturbed by construction in
the neighbourhood
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Fig. 5 (A) The movements of top of
06 e stack which vibrates under the
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Fig. 4 (A) The distri-
butions of the vertical
displacement of the
base of stack under

the natural wind

Fig. 4 (B) The distri-
butions of the vertical
displacement of the
base of stack when the
ground was disturbed w
by construction in the Fig. 5 (B) The movements of top of

neighbourhood stack when the ground was dis-
turbed by construction in the
neibourhood
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(b) MMANHRM ; WERE Table 2 The measured amplitudes of the stack.

R¥EMERTEL Table 2 © -
L5 ThB, P EJ#E  0.02mm g;; 10~13m/sec
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(a) EEEE: FEEY Fig. 6 A record of the horizontal and vertical
PERE, PHERYETLS vibrations of stack when the initial displace-
WEDH R LRt s, 20 ment is given at the top ;: the two curves
above in the figure show the vertical vibrat-

EHEBAML, TRTRDE ions at the base of the stack, and the other
3, curve shows the horizontal vibrations of the

top of stack
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Fig. 7 A record of the horizontal vibrations of stack, and the variations of
wind pressure ; the first curve above in the figure shows the variation
of the wind pressure, and other three curves show the vibrations of the

stack
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Fig. 8 A record of the horizontal vibrations of stack and the variation of
wind pressure

(1) 4 =v 7 %ERLIVBA

FHER 6.25 M SEEHEE 13.00 mm

A=1.27x10%cm?, I=6.38x107cm¢, [=7620cm, p=7.85/980 g—’%ec’

IRBDELX D T1=091 sec, T>.=0.14 sec
(2) 94=v /¥ ERB LSS

714 = v 7 DS MEIL 10 L KEThid,

T71=1.08 sec, T2=0.18 sec

Elth,
CheR LTRIE X 5 2KREBHIL, 0.20 sec T4 =v 7 #ERLIBE0 HEBCIZEICE, 1K
B, BET LB E—ETIELL, 0.84~0.92 sec TELL T3, dBAHAhIT, BIEEE ELhk
ZHMETIZeL, Fig. 5 TREINLEBOBZ2Bhibob 5 X 5 IREIOHA X o TAIEDZEL RS
SELRLAR TV I RIESCEZCEE L 0 LBbRE L, ¥ oBLEOES 10 m MR EEN
WYtz & 1 RIRBRAPCES 52 5 ER o L v 250, BTRELIRE L OBEFKD
TR ~3 Lo, ZEIENCLBEOEEC L5 CRAMNES X5 3ELbhb, hik, ko
BRR BB TH D,

(b) M|M&H&5%; Fig. 2 (A), Fig. 3 (A) X, ThZhHBERHTER LUKPERAS TR TH B,
Thrbibhd X3, RbhihEEETHD, Tibd Fig. 3 (A) ©5H (4),(5) ik, EMEOK
FROEHEHNC LS 1 KRE LU 2ROBAFHOEA L THFTEHH, MOKEME, ThOXZTITH
BTER, 53mMDEAINE DAL T X 5 hHANRA DR EREDFEROWTIZSD E ZHRHTH S,

(¢) BELEE; T/O—IT Fig. 7, Fig. 8 ©F Lo 2D 5% Fig. 8 OTAEOTEMN LB
P BEORRTH D, Fig. T XHENES LVWAECEHRNREINLHOLOTH SN, HESK
8L THEREIZ 10~13m/sec BETH DT, BAELIEEI EICOWTOERL A LAREMOZ L&k
BEBCLTAR) D TH b, WEFTIRD, BRIBEATECEEL LTREIL, LA, A
BEHADHEEE LT —ECEBRBACE L Evbh T, ¥V b5 Kirman BoREC X
5AHINERERP L B LTRARS R ET AEREEOFE, 5T, RMIAEDOHMC L $720T
M UBIBERSIEELEWETEB b B ok L LohboBROBH EL>TWB0IE, ShniznR
FROBBERS, Eiak, EHERTL, BROBBEIICHE L TRVEEToOBERE, b5\,
HHEFER LTI ARNENOLZOBH, HBHIXELEHII S04 L, HRBOEE) & RS & D%
ERLBDOTIL, ANEFEBDR S,

KRICEZLOUETKHE I VB Oh-BELDNS,
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T, BOFRIADLI B,

(b) REBZ, F—e— FCLEBETEE T, Thbd KB OVLTL2IE, 0.84~0.92 sec &
BEoBERH 5,

(¢) Fig. 7, Fig. 8 22bdbbn2 k51, RACEAHRORECIL, —BO 57 hBRRD L Scbon
Abh, 0T, 1.6 sec~2.5 sec fi, FLRVHDT 14~20 sec MOFHTRMAHEBEL T 5,
¥ZOBSE Fig. 8 Hbbbns Lk 51, RECEBMSILBNI T BT b ICELL T 5,

(d) BEAE, BIcEAHA L SCHEOHENT, REQBERHES R, EEMEFx <, Fig. 7 2
bbb X oic, N, BENCHSHEEY L ORECERND S L X, BITEEYES L5 THS,
HE D EHLVCEMOBECEENL, BIOBILELbLINVWL5TH S, P ERRAFHEHATH IO,
WERDE SRELTHD, BELMOPHERY D=5.8 m, AES v=10~13m/sec & L, EKOEH

) _
YGRS v=0.15 geﬂc (20°C, 980mb) L +% %, Zm®D Reynolds 3 R=4.2~5.4x105 k7ch, H L

Kérmén BOREN DS &, EORERM T 13, T'=02 LoEMShdo WECET s=0.45 LHL
Bo COFFBORER X D EL ZRENLACEATAORMIL, AL Lo TVEE L, 1.01~1.29sec
Einh, BFCRLNISOOEVEL, REBEFETES, FEHEROLINCELDZ ZoDREBN
BEieokh, LOWBRE m, m LU, m>m, m—m=dn 35, dnn TebiE, 578) OBEM
Abh, ZORMNL, T=2 LiaBsMENRB5. \E, BEOERE, MORERMLLRLR m, m &
THL, 41=0.08, S7chDREIL 15 sec &igh, BECHbRA 14~20 sec ORWIFHALDL &
Eibhb, ThbDZ ehbBELT, COHAED L 5% Reynolds HOBEmW(R=4~5x10°) KT, L
»HELhEETHEREC, BHMNLENRBETS L LcELHI—EHERD B LB I, Ll Ly
Fra Chiefic X 5 e RBEET B0 TRV 1EEL DD, FERNR T LR I>THORE
HEGHELYRTH2 L HVBHLEIL, WHRPHBERAERIFELRVLTY, Hr8EE0RET
BEAHAOERMIL, ~BoXERBIA>THYAEZL R50TIRRVHERbRS,

(e) HEBEORE Fig. 4 (A),(B) i, HMEMHERER L0 THD, Zhi VHFORARER
Omaz HRDB L,

LB,

BB, HBORAEN 0/mar 11,

0'maz=8.5xX10"8x 7620 cm=6.5x<10"4 cm=0.0065 mm

Eizh, EIMORKERN 0.02mm L T—GERTE, BHTIREREALELATE VDT

Ivwchrs,

Omaz=8.5x10"8

5. ¥ iR

SEOREDKER, MbhHTHHERTLROL I THD,

1. EHRMIEEOERICHSTELL LKA OWTWLW 2418, BE 10~13 m/sec DT 0.84~
0.92 sec DHE*EENT 5,

2. B X3EENZ, BHAL D hDRCEATAN—BIIKREIREIL, ¥V P% Kirman @0
REC X VELBRBENCOEGCAMC, RMOEERALIhS, BHAOREIC S —ED 5 bn X 578l
BHELBRBMR, X, REARFHO 1/36TH %5,

3. HEEER 613, —KIEEOWTIL, 6,=0.06~0.07 T, ZOBEEYOBEDOMHETH S, L
DEENDL, EERFZFhIL, BERAROBRER X 5BRAGROMITIENDRMNC, B X >TEL s BCHEAK
@, BAROBRGIE2ER LA Tilebiwn vz k35,
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