


























right 5 x 5 portion of the stiffness matrix. Eq. (13) is evalu-
ated parametrically using Mathematica.” The results shown
in Fig. 13 are presented for [ = 7 m (275.6 in.) because the
elements of the stiffness matrix in Eq. (9) are not dimen-
sionally equivalent.

When a horizontal force V is applied along v, the dis-
placement vector U can be calculated by solving the linear
system KU = P, where P,={V, 0, 0, 0, 0, 0};. Then the end
moments for the left exterior beam are obtained from:
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The variation of M5 with the fixity factor p for various
L, /I, ratios are shown in Fig. 14.
A gravity load analysis under uniform load g is carried out
by isolating a slightly different story frame, shown in Fig.

12(c). The matrix equations of equilibrium for this frame are
obtained as:
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The end moments of the left exterior beam are in turn cal-
culated from:
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where 6, and 6, are obtained from the solution of Eq. (A8)
and the elements of the beam rotational stiffness matrix are
defined in Eqgs. (1a), (1b), (2a), and (2b). Accordingly, the
bending moment at the midspan of the exterior beam is:
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The exterior end moment and span moment of the left bay
beam obtained by solving Eqs. (A8) to (A14) are presented
in Fig. 15 for various [, /I. ratios in normalized, dimension-
less form. These results are valid for any span length / and
uniform load intensity gq.

APPENDIX B — NOTATION

E = modulus of elasticity
I, = moment of inertia of beam
I, = moment of inertia of column
k = member of the element stiffness matrix
k, = lateral story stiffness
L, ] = beam span length
M, = connection moment
M, ; = end moment
M = fixed end moment
M; = bending moment at left end of beam
M, = bending moment at right end of beam
Mg, = span moment

yield moment
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= fixity factor

uniform load intensity
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= shear force
= lateral joint displacement

= tip deflection of a cantilever beam

joint rotation

= connection rotation

rotation at left end of beam
= rotation at right end of beam

= structural stiffness matrix
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= displacement vector

load vector
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partitions of stiffness matrix
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