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Inelastic Dynamic Response of Steel Space Frames
with Tensile Bracing Members

by
Xu Jian Nian* and Minoru SHUGYO**
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The inelastic dynamic response .of steel space frames with tensile bracing members is studied by a

new numerical method. The frame is idealized as a multistory, lumped mass, rigid floor system.

Three degrees-of-freedum per story, two horizontal translations of the mass center, and a rotation

about the vertical axis are considered in dynamic analysis.

The restoring forces of the frame are

obtained by solving whole structure considering the influence of the large deformation of the frame and

the axial deformation of columns by an advanced plastic hinge method. The response of single-story,

single-bay space frames with tensile bracing members subjected to simultaneous action of two horizotal

components of sinusoidal ground acceleration is studied and the results .are compared with other

accurate solutions.
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Fig.4 Dimensions of Test Frame and Loading Condition®

Table 1 Dimensions of Test Frame

Beams and Columns | Braces | 4(mm) | Z(mm) | A/fix hliy PIP,
FA 22¢ 1797 1402 42.8 73.6
- X X6 X
FB H-100X100% 6 % 8 16¢ 1799 1400 42.7 73.9 0.20
h . column height P column axial load
¢ . beam length P, yield axial load of a column
Ix, by . radii of gyration of a column about x-and y-axis, respectively
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Table 2 Mechanical Properties of Test Frame Members

Beams and Columns Braces
Oy Ou E Oy Ou E
Wan) | ) | = | | e | BE | gy | ey || S| ey | BB
FA | 2.90 4.54 [0.0014 | 15.3 2190 | 0.0150
FB | 2.95 4.59 [0.0013| 15.5 2060 | 0.0152 2.59 441 10.00131 15.1 2220 | 0.159
oy . yield stress &st . strain at intial strain hardening
0. . tensile strength E . modulus of elasticity
&y . strain at yield stress Es: . strain hardening modulus
7 QL/QLy
1.0
FB
u /h
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Fig.5 Lateral Force-Displacement Relation-
ship of FA Frame in Loading Direction
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Table 3 Dimensions and Mechanical Properties of Frames, Columns and Braces

Columns Braces S f

Height pan ix

~ 0y As | oy Rlem | () i hli

Section (o) Eu/E @ | () Ew/E fiy

500 | o
H-300 X 300 o 22.9(h/i)
X 10X15 2.40 » 0.01 8.05 2.40 0.01 300 in X'and 0.3 39.9 (/i)
Y-Direc.

Ajp cross sectional area of a brace
oy . yield stress
E modulus of Elasticity
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Table 4 Conditions of Sinusoidal Ground

Accelerations
Frame | Ay | Az wy Wz gy | ¢z
F1 8.726 | 8.726 /2
F2 0.9110.91| 6.108 | 6.108 0 /2
F3 6.108 | 6.108 0

Ay, Az ' ratios of maximum ground acceleration
to yield acceleration of a frame in Z
~direction neglecting axial load effect on
the reduction of the yield moment of a
column in Y- and Z-direction, respec-
tively

wy, wz - circular frequency of ground accelera-

tion in Y- and Z-direction, respectively

¢v, ¢z phase angles of ground accelerationin Y

- and Z-direction, respectively
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