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Abstract - The end plate connection is applied to beam-column moment connections in various forms. Such end plate connection
displays changes in the behavioral characteristics, strength and stiffness, and energy dissipation capacity based on the thickness
and length of the end plate, the number and diameter of the high strength bolt, the gauge distance of the high strength bolt, prying
action force of the high strength bolt, and dimensions and length of the welds. Accordingly, this study has apprehended the axial
tensile stiffness and prying action force of the high strength bolt connected on the tensile side based on the difference in thickness
of the end plate, and was conducted to propose an analysis model for the prediction of such variables that affect the operating
properties of the end plate. To achieve this, this study has conducted a three-dimensional non-linear finite-element analysis of the
unstiffened expanding end plate connection by selecting only the thickness of the end plate as the variable.
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Table 2. Material properties of steel

iy f, &, &, £ v

(MPa) (MPa Y u (MPa)
SS400 | 235 | 400 |0.001146 | 0.081146 | 205,000 | 0.3
SM490| 325 | 490 | 0.001585 | 0.081585 | 205,000 | 0.3

Table 3. Material properties of welds and high-strength bolts

F, F, . . E ,
(MPa)|(MPa) v u (MPa)

bolt 900 | 1,000 [0.004390|0.014390| 205,000 | 0.3

welding| 357.5 | 539 {0.001744|0.081744 | 205,000 | 0.3

Table 4. ABAQUS options for finite element analysis

Contact surface |Command Option
Washer contact surface
Beam - Welding |Constraint Tie
Welding - plate
Beam - Plate Allow .
Plate - Column L. separati AdJUSt
Finite only
Plate - H.S.B. Contact |sliding on ¢
ontac after |10 Temove
Column - H.S.B. contact over
closure
Nuts - H.S.B. Small sliding
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Fig. 2. Moment-rotation relation curves of the unstiffend extended
end-plate connection
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Table 5. Regression analysis of the unstiffend extended end-plate connection

Ke Kp M, n Rsqr
(kN-m/rad) (kN-m/rad) (kN-m) 4
T12-G110-B200 864,087.04 60,430.69 234.16 1.59 0.999
T14-G110-B200 884.213.34 63,966.52 251.66 2.03 0.999
T16-G110-B200 893,469.65 80,867.13 314.72 231 0.999
T18-G110-B200 902,717.54 64,995.67 39135 2.52 0.999
(SAV';IESS;/&))HOQ (SA‘gli?is,az)e-wQ

s, Mises
(Avg: 75%)
+1.000e+09

Fig. 3. Stress distribution and deformation aspect of the T12-
G110-B200 connection model
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Fig. 5. Stress distribution and deformation aspect of the T16-
G110-B200 connection model
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Fig. 4. Stress distribution and deformation aspect of the T14-
G110-B200 connection model
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Fig. 6. Stress distribution and deformation aspect of the T18-
G110-B200 connection model
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Fig. 7. Plastic hinge yield-lines of the unstiffened extended end-
plate connections
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B=Bolt Force B
Q=Prying Force b

Q g Q

Fig. 12. Prying action force estimation model by struick and
back
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