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NOTATION

a latenaL spacing of 'vorrtex trail

"l 
mornent leven artn

A proJected anea of body on plane normal to body n'iovenent

A cal,ibnation coefficient
c

\ linearl.zer constant

B calibration constantc

Bt linearizen conEtant

B. i=1r7 constant

c danping coefficient of cYlinden

"f 
damping faetor

.0, danplng coefficient of nean wake

C nadi'l distance fnom cyllnde:l centne to errternal vor{ex

CD dnag fonce coefficient

Cf lift coefficient perpendiculan to fnee Etneam

CfO lift coefficient peqpendlculan to fuee stnean fon o = 0

Ct llft fonce coefficient

Cs skin filction dnag coefflcient

Cf tnansverse force coefficient

Cry(f) cospectnal function

d half length of nean wake

D dianeter of cylinder

exp exponential frnctlon

E elastic nodullrs
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En work

fa dnlving frequency

fn fundalrental natural fieguency

fo' fr.rrdarental natural f:neguency in vacuua

fo frequency ratio

f" fr''equency of nortex sheddlng

froo wake coupling constarrt

fio dlnanElqrlees wake corryllng conEtant

F nesultant force

Frrl=214 buffuttlng fotcas

tO,,, tnanstEnae eonponent of,-lnstantan€ous dnag force

FUrrS maxlnuo foree due to vatex she'r4lng

Pn total fonce actlng on pler

\rS vortex shedd,lng force

f,n wake force

F* force coryonent ia a.tleamriee direction

t force conponent in trrnsve:nse direetl,cn

F(z) conplex potential nnrstion

Ft rctocttjr coqron€nt of nake f,orce

tZ d"laplacermat.coryoncfit. of wake fonce

fO wbctty conpon€nt of dnag force

Fu diaglaccmDt coryoncrt of drag force

g accelsratlon due to gravtty . g2,Z tpe2

I

I

I
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Gb(f) et'oss sp€ctral fi:nctlon

f e*tfll moduLrrs of cross specbral function

h longitudlsa! spacf.ng of \rortex street, width of nea:r wake

i = 6imaginaryquantity

i = curnentc

I monpnt of inentia

I rnonent of inentla of near wake
w

k nectranlcal spring constant

kt a constant

k" angulan sp:ning constant of nea:r uake

K vlntua]- rnass eoefficient

Kt a constant

\. linearizer constant

K- a factor relating velocity natio and cl'rcul'ation
c

I point along length of a structure

L J.ength of struetune

L* modified length of stnucttne

m mass of etlr,ucture

\ mass of strlrcture per unit length

t t lineanlzer er{ponent

It{ nunber of piles ln road

Mg bluffness ratio

u-- norrent of body at polnt x on lts length
x

\
I
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u veloeitlr fur etlei?mltige dLrpeeti;on

U" free stream Llne velociltY

tta upstream veloeltY

\t veloelqr in t rarls$egte dfinectioo

Vo enitiEal f;Iorc sPeeil

Vo reduced veloreitg

Vn 
. 
raEult-@t eeloelt}

\
Vout output volta.ge fnom ar,aenone'ler

Viff output Votrtage fron llneanlaer

o, epeed of vot't,ea

tf cglptrex veloeltSr

x etreafiwlee or hori.ggatal eoozdtnate altle

y tfansverseo:l vertf,sal etNilr,diuate axJ.s

Y amplttude of osci.Llatisn

T" hal.f aapll'tudte of osclLlation

YsrAt balf arpnltude of osell!"atlon due to static loadJng

n iomplex nUEbert

A redueed anplitude (gl'D)

%, neduced half anolitude (YJD)

Z gecrtiou uo0trlus
3

wake angle

*e ef,fectlve wake angle

de,U va"true of ef:f.ectlve na!<e egt€ at mld aalpliturle

" 
,//



:TV*:

.M maximun value of wake angl.e

fuo maximurD value of angle of approaeh of relative velocit]r

oo angle of appnoach of nelatl've veloclty

; manimum wake urgJ-e with respect to centne of gravlty of wake

B veJ.oelty natio

f cir.cuLation

6- fluid {manic logarithmic decnement
€t

6" loga:r'ithmic danping decnement of strtrcttre

6. i=Lr2 phaee angles

A def[ection of stnrcttre

e peneentage of fLorc energf in rmrtex

e. i=1r2 phase angle

0 phase angle between force and dlsplacetnent

K vontex str.ength

I* i=l n4 noots of characte"ietl.c equations

u dlmanic viscosity

v kinematie viscosity

r 3.1416

p density of fluid

0 phase angle

V strean fisrctl.on

ul vor*icity function

on firnclamental angu.l-a3 ftequenqrl of etructu:r'e

,o anguJ.an frequency of wake or" voltex shedcling
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