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Analysis of Behavior of Metal Plate Connection by
Nonlinear Finite Element Method

Jae-Hyuk Hyun - Gwang-Chul Kim" - Jun-Jae Lee”

ABSTRACT

have been many studies to analyze the behavior of metal plate connector that most widely used to
connect light frame wood trusses. Finite element method(FEM) was one of the methods for those studies.
FEM using linear model may well be applicable to predict the initial slope of load-displacement curve for
metal plate connection. However, displacement may be overestimated above experimental results with the
increase of load. Therefore, linear model cannot be used for the nonlinear behavior part.

To predict real behavior more exactly, nonlinear term was included to FEM model in this study.

It was found out that EA and AA mode showed the high agreement between predicted results and
experimental ones. However, EE and AE mode showed a little difference between predicted results and
experimental ones in nonlinear part. This results might be caused by insufficient reflection of the slip
effect. Consequently, the effect of slip shall be considered to approve the accuracy of nonlinear
analysis for the behavior of metal plate connection.

Keywords : metal plate connector, finite element method, nonlinear model, {oad-displacement
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Fig. 1. 20 gage galvanized steel plate connectors for joints.
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Table 1. Mechanical properties of the sheet plate of the connector

Plate thickness MOE(Average) Yield stress(Average) Tooth length Tooth width
(mm) ( IOJkgf/cmz) (kgf/cmz) (mm) (mm)
0.88 1,780 1,706 7.6 35

Fig. 2. Types of joint configurations.
"EA: Perpendicular to plate principal axis and par-
allel to the grain direction
"AA: Parallel to plate principal axis and parallel to
the grain direction
" EE: Perpendicular to plate principal axis and per-
pendicular to the grain direction
AE: Parallel to plate principal axis and perpen-
dicular to the grain direction
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Table 2. Characteristics of lumber for the connections (M.C. 12%)

Joint configuration

No. of specimen

MOE (10°kgf/cm?)

EA 10 101.58
AA 10 125.36
EE 10 90.94
AE 10 94.38
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Fig. 3. Deformation of joint.
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Fig. 4. Algorithm for finite element method.
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