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=635, 980, 1270, or 1905 mm
5080 mm for specimens with shorter links

13810 mm for specimens with e = 1905 mm L [} L 2420 mm |

Horizontal Beam: W18x76

% GColumn; W12x120
| H| ‘ ‘ | | | [——Link: W18x40 or W10xE8
il

2440 mm

Column Stub: W12x120

2360 mm

670N Load Cell

2380 mm

1300 kN Load Cell
Loading Ram

Raller
Support

Roller Support Applied
Displacement

I/

Solid elements. )

at connection

In-plane constraint
{simulates confinement
from erector tab)

Shear-link
stiffeners Weld access
hole
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1. Introduction

In Eccentrically Bracing Frames (EBF), frame flexibility requirement and major part of energy absorption are
sustained by link beam, which amount of that is based on properties and geometric details of the beam. In design
steps, choosing stiffness of flange, web and stiffeners are very important. In this article, behavior of connection of
the link beam to column is studied by ABAQUS software [1] in which the variable parameters are thickness of the
plates forming the link beam. Eventually by comparing the results of effect of each mentioned detailed dimensions
on final behavior of whole beam, it became apparent that increasing thickness of web plates could improve the
loading capacity of link beam, but in order to obtain a suitable amount of flexibility, the stiffness of the web must be
reduced to half of the amount corresponding to the flange. Also in failure mechanism, in order to reach an
expectable optimum performance, the thickness of stiffeners must be more than the thickness of web.

2. Methodology

The link beam modeled in this study, consists of one W12x40 profile as a beam and one W12x120 profile as a
column. Due to AISC 2005 code [2] all connections have been modeled rigidly. Considered material properties are
steel st37 with yield stress equal to 345MPa, final stress equal to 450MPa, Poisson's ration coefficient equal 0.3 and
elastic modulus equal to 210GPa. The experimental model studied was made by Okasaki and et al. [3].

For the study of link beam behavior, three categories of link beams are compared: beam with variable web
thickness as TYPE B, beam with variable flange thickness as TYPE C, and finally beam with variable stiffeners
thickness, as TYPE A. One side of the link beam is fixed while the other side sustains a dynamic cyclic loading as
mentioned before. The final aim for this research is to observe the plastic failure areas for achieving an ideal
modeling.

3. Results and discussion

3.1. Chosen dimensions for the elements of the models

In order to investigate the effect of thickness on elements of the link beam, 17 patterns were modeled and
analyzed separately. The objective was to study the effect of geometrical parameters on the non-linear behavior of
the link beam. Different applied values based on geometric parameters were as follows: =0, 2, 4, 6, 8, 10; =7, 8,
9,10, 11, 12; y =12, 15, 17, 19, 20mm.
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Fig. 1 The PEEQ (plastic strain energy) results for three categories of link beams: "FI" named for link beams with various
stiffeners, "W" for various thickness of web, and "F" group are the beams with different thickness of flanges.

3.2. Geometric design parameters

Geometric design parameters show that in "FI" group, by increasing the thickness of stiffeners, failure areas
forms in districts where they are far from the connection point.

Table 1. Comparison between different models

Geometric Thickness of Thickness of Thickness of Thickness

No Models details flange web stiffener  of top and

seat plate
1 Fi1 Stiffener 15 8 10 5
2 FI2 15 8 8 5
3 FI3 15 8 6 5
4 Fl4 15 8 4 5
5 FI5 15 8 2 5
6 FI6 15 8 0 5
7 WO Web 15 7 8 5
8 w1 15 8 8 5
9 W2 15 9 8 5
10 W3 15 10 8 5
11 W4 15 11 8 5
12 W5 y 15 12 8 5
13 F1 Flange 13 8 8 5
14 F2 15 8 8 5
15 F3 17 8 8 5
16 F4 19 8 8 5
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In "W" group, due to the use of maximum capacity of plastic strain, thickness of web has been limited to a
certain value. In "F" group, variable dimension of thickness of flanges, have the least effect on failure mechanism.
Mentioned dimensions for the link beams discussed are presented in Table 1.

4. Conclusions

The results indicate that thickness increase of link beam web more than 7mm diminishes its performance. To
reach an optimum performance, the web thickness must be limited up to half amount of the thickness of flange. In
order to control the failure mechanism of link beam, thickness of stiffeners should be more than the thickness of the
web. The role of stiffeners on failure mode is very noticeable. In the link beam which has studied in this article,
using of stiffeners with thickness lower than 8mm, decreases the workability of link beam. Also increasing the
mentioned value to more than 8mm, despite upgrading the strength of link beam against shearing stress, reduces the
flexibility of link beam.
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