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ABSTRACT

The Endplate moment connections are required in rigid frames for resisting vertica

al loads. The moment
connections of lateral load resisting frames of the structures in moderate to high seismic zones are very critical

and important from stability and seismic energy absorption aspect. The finite joint makes

presented in this paper.
Keywords: ABAQUS, Extended Endplate

Beam-Column Joint.

I. INTRODUCTION

Moment connections are designed to transfer bending moment orces and sometimes normal forces. The

design strength and stiffness o ment connection are defined'in relation to the strength and stiffness of the

connected members. The desig moment connection may be full- strength, that is the moment

acity of the connected member or partial-strength, that

Fig. 1.1 4-Bolt Row Extended Endplate connection Fig. 1.2 5-Bolt Row Extended Endplate connection
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1. ABAQUS MODELLING

In order to gain a thorough understanding of the behavior of bolted extended end plate moment connections, a
three-dimensional finite element model was created using ABAQUSM. This will allow a thorough
examination of the connection to be conducted, without the expensive requirement of materials and resources.

The model is designed to study the behavior of the end plate and the bolts when loaded to failure.

2.1 Geometry of Model

The model is made in three parts- column, bolts, and beam extruded out from endplate®. Beam and

Endplate are modeled as one unit because the purpose of the model is to pay pal ion on the behavior

of the endplate and bolts and neglecting the effects of the welds.
2.2 Property

In this model all the members are made up of steel (FE250).
defined as 210000Mpa and Poison’s ratio as 0.3. The yield i sidered as

each of the materials Young’s

640Mpa and 800Mpa respectively.

2.3 Interaction

The three parts- column, bolts, and beam ex om the endplate wh odeled should act as a one

Fig. 2.1 C3D10-10 Node Quadratic Tetrahedron
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Fig. 2.2 Meshing of Extended Endplate Moment Connectio

2.5 Loading and Boundary condition

Fully fixed boundary conditions were applied at top an

Fig. 3.1 Extended endplate with 4-Bolt row and M20 bolt

Page | 419




International Journal of Advanced Technology in Engineering and Science www.ijates.com
Volume No.02, Issue No. 07, July 2014 ISSN (online): 2348 — 7550

140
120

—4+—t=12mm

[
=1
(=]

—l—t=16mm

—e—{=20rum

Moment (KINm)
]
=

60
40 —=—t=25mm
20 —#—t=30mm
——t=35mm
0
0 0.005 0.01 0.015

Rotation (rad) h

The yield point is defined as the point at which the linear beh . i i various
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3.2 Endplate Thic riation for M24 bolt (4-bolt row)

In this case modelling was done using M24 grade 8.8 bolts and varied the endplate thickness from 12-35mm as

shown in Fig 3.3. The rotation versus imposed moment plot for the mentioned model is shown in Fig.3.4.
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Fig. 3.3 Extended endplate with 4-Bolt row‘nd M
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oints of varying endplate models with M24 bolts (4-bolt row)

Thickness of plate Moment at yield ]

used in model (mm) point (KNm) Failure Plane
12 90 Endplate
16 105 Column Flange
20 108 Column Flange
25 110 Column Flange
30 112 Column Flange
35 115 Column Flange
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For extended end plate configuration with M24 (Grade 8.8) bolts, failure for 12mm model occurred through
bending of Endplate and for 16mm, 20mm, 25mm, 30mm , 35mm failure occurred through bending of

column flange. It was found that increase in diameter of the bolt increases the moment carrying capacity of
the connection.

3.3 Endplate Thickness Variation for M20 bolt (5-bolt row)

Now in this case modelling was done using M20 grade 8.8 bolts with one extra row of bolt at the centre of
Endplate and varied the endplate thickness from 12-35mm as shown in Fig 3.5. The,rotation versus imposed
moment plot for the mentioned model is shown in Fig.3.6.

.5 Extended endplate with 5-B and M20 bolt
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Fig. 3.6 Moment Rotation curve for varying endplate thickness (M20 bolts)

The yield point is defined as the point at which the linear behavior of the plot ceased. The yield point for various
moment rotation curves and the corresponding failure modes are presented in Table 3.3.
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Table 3.3 Yield Points of varying endplate models with M20 bolts (5-bolt row)

Sr No. Thickness of plate Moment at yield Failure Plane
used in model (mm) point (KNm)

1 12 100 Endplate
2 16 110 Column Flange
3 20 115 Column Flange
4 25 120 Column Flange
5 30 122 Column Flange
6 35 125

For extended endplate with one extra row of bolts at centre of endplate, it wa

rotation of the beam for various endplate

Fig. 3.7 Ex d endplate with 4-Bolt row, M20 bolt and Column stiffener
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Fig. 3.8 Moment Rotation curve for varying endplate thickness (M20 bolts)
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The yield point is defined as the point at which the linear behavior of the plot ceased. The yield point for various

moment rotation curves and the corresponding failure modes are presented in Table 3.4.

Table 3.4 Yield Points of varying endplate models with M20 bolts and column stiffener (4-bolt row)

St No. Thickness of plate Moment at yield Failure Plane
used in model (mm) point (KNm)

1 12 90 Endplate
2 16 110 Endplate
3 20 120 Beam(Flange
4 25 125 Column Flange
5 30 130 Column Flange
6 35 132 Column Flange

For extended endplate with column stiffeners it was observédithat failure results obtainedpweregSame as that
of endplate variation with M20 bolts. With an end plate thickness of 42mm and 16mm failure was found
within the endplate. For 20mm model failure wasdin beam flange:and, for remaining/25mm, 30mm, 35mm
failure occurred through bending of column flange., Analysis showed that yield points were on the higher side

as compared to the endplate variation withA¥?20 bolts.
1VV. CONCLUSION

To study the behavior of steel endplate connections, differentaeonfigurations for the extended endplate
connections are studied. Twenty four specimens are modeled’using ABAQUS program. The aim of this
research is to study the effect of plate“thickiess, number of bolt rows, bolt diameter and stiffening of column
panel zone on the/moment resistance and the“ultimate’rotation of the connection. From the above results
following conelusions can be drawn,
1. _By increase.in the bolt diameter moment carrying capacity of the connection increases as well as
failure mode isiin the column flange.

2. By increasing the holtyrow it was observed that forces in the bolts get reduced which increases the
moment carrying capacity of the connection and most of the failure modes are in column flange.

3. Bystiffening the g@lumn panel zone failure mode is shifted into the beam flange.
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