Appendix

The mass matrix M, stiffness matrix K, damping matrix C, and force vector F in Eq. (24) are expressed as

My My 0
M= (M, MN+ME M (34)
0 Mg, MEgg
with
Myy = diag(m,, my, m3, my, ms, me)
0 0 0 m m m
—_ wmT — 47 47 47
Min = My; = [m18 Mg Mg3g 0 0 0

M) = (3mg + Myge + Mpyyp) - 1
where diag(-) indicates a diagonal matrix; I indicates identity matrix; m; = m, = mg = fOR meZz.dr,

R _ R _ R _ .
My = Mg = Mg = fo md)ffdr 1 My7 = Msy = Mgz = fo meypdr , mjg = fo Mmepqedrcosy; , (j=
1,2,3).

I(NN I(NI 0
K=|Ky KN+KE K (39)
0 Kg; KEg

with

Knn = diag(kbl,eg' kbz,eg' ka,eg' kbl,fp' kbz,fpr kb3,fp)

" _[ 0 0 0 0 0 0
INT1-0%myg —Q%myg —Q%mgg 0 0 0O
Kyt =0
KN=0

R _
where kyjeg = keg + Kgeeg = Kgreg COSY; — Q% [ MpTedr, kyjrp = Ky + Kge rp — Kgr.pp COSY;
G =123).

Cnn Cni 0
C=|Cy CN+CE Cp (36)
0 Ckl CkE

with

Cnn = diag(cp1egr Cozeqr Ch3.egr Co1,fp» Cha,fpr Co3.fp)

c _[ 0 0 0 00 0
N~ |—20m, —-20m, —-2Qm; 0 0 0
CNI=0

N _ -
CII - dlag(caero,xr Caero,y)

_ R _ . .
where m; = [ M drsiny;, (j = 1,2,3).
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F=|F +Ff (37)

with
Fy = [Qwina1 Qwinaz Qwinas Qwinas Qwinas Qwinael”
FN = [Quina7 Qwinas] T
FE=0
Fg = Fyave

R R .
where Quing,j = [y Prj(r, 1A, Quina,j+z = J, o dypdr, (G = 1,2,3);

R R .
Quind,7 = X =1 Jy pnj(r)dr, Quinas = X3 Jy prj(r, t)dr cosi;; Fqy, is the global force vector
assembled from F,, 4, ; shown in Eq. (20).

In the above Egs. (34)-(36), ME, Mg, Mg, KE, Kig, Kg, CE, Cjg, and Cjg; are all defined by partitioning
the mass M;,,,, stiffness K,,,,, and damping C,,,, matrices of the tower FE model obtained in Sec. “FE
model for tower including foundation”. More specifically, they are

Mii M]
=M
[MEI Mggl v
Kii K]
=K 38
K K| = Keow (39)
CIEI Cie | = Crow
Cgr  Cggl

where the subscripts “I”, “N” and “E” indicate the DOFs are related to the interfacing system, numerical
component, and experimental component of the proposed RTHS framework, respectively; the superscripts
“E” and “N” indicate the term originates from the experimental component or from the numerical
component.
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