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oo gladie Jdow s Jyur

e Omax Muax | Mo=00a | Mo=—00s | 0-8M,

JLail (rad) (kN.m) | (kN.m) (kN.m) (kN.m)
WFP-28 0.06 1547.1 1359.1 1202.1 988.3
WFP-29 0.04 1411.9 1094.7 952 923.8
WEFP-30 0.04 1733.6 1305 1135.6 1130.4
WFP-31 0.04 1943.9 1429.8 1339.2 1299.6
WFP-32 0.05 1403.3 1020.2 931.8 904.6
WEFP-33 0.05 1708.2 1471.6 1330.4 1097.9
WEFP-34 0.04 1570.6 1041.3 1026 1028.1
WEFP-35 0.05 2061.1 1780.9 1590.5 1286.4
WEFP-36 0.04 2264.5 1694.7 1589.2 1442
WFP-37 0.05 1521.4 1045.3 1010 1000.7
WEFP-38 0.05 1879.9 1470.2 1454 1210.3
WEFP-39 0.04 1723.5 1156.2 1058.3 1135
WEFP-40 0.05 2088.8 1558.5 1506.1 1379.5
WFP-41 0.04 2475.7 1765.3 1739.1 1587.7
WEFP-42 0.05 2076.2 1449.5 1409.5 1333.7
WEFP-43 0.05 2567.4 2052.4 1930.3 1575.8
WEFP-44 0.05 2289.8 1690.4 1516.8 1489.7
WEFP-45 0.05 2829.3 2179.4 2226.7 1772.1
WEFP-46 0.04 3090.9 2284.9 2201.4 1968.4
WEFP-47 0.04 2464 1609.7 1573.6 1585.5
WEFP-48 0.05 2984.9 232.7 2099.5 1860.1
WEFP-49 0.05 3328.1 2292.6 2245.5 2083.5
WEFP-50 0.05 3654.2 2466.3 2373 2306.8
WEFP-51 0.04 3520.1 2374.4 2330.6 2160.6
WEFP-52 0.04 3934.1 2552.5 2512.4 2411.1
WEFP-53 0.04 4322.9 2695.6 2613 2661.5

‘uw emax Mmax MG: 0.04 MG:—().(M 0. BMp

Jail (rad) | (kN.m) | (kN.m) (kN.m) (kN.m)
WEFP-01 0.06 229.3 228.4 229.3 149.5
WEFP-02 0.06 292.1 290.3 292.1 192.5
WEFP-03 0.06 389.7 389.7 389.6 254.2
WEFP-04 0.06 275.5 259.6 254.9 182.8
WEFP-05 0.06 3534 323.8 320.9 233.9
WEFP-06 0.06 498.6 494.3 496.3 316.2
WEFP-07 0.06 597.4 596.6 597.4 385.6
WEFP-08 0.06 743.5 743.5 740.5 479
WEFP-09 0.05 418.3 313.7 314.4 277
WEFP-10 0.06 604.6 603.3 604.6 373.6
WEFP-11 0.05 711.5 656.6 625.2 453.8
WEFP-12 0.06 933.4 921.1 915.6 574
WEFP-13 0.06 513.8 372.3 362.6 339
WEFP-14 0.05 686.7 671.4 654.5 433.2
WEFP-15 0.05 800.2 690 617.4 524.2
WEFP-16 0.05 1080.4 1077.7 1080.4 662
WEFP-17 0.05 1001 897.2 859.9 632.5
WEFP-18 0.05 1243.2 1241.1 1243.3 777.1
WEFP-19 0.06 769.7 694.4 650 494.9
WEFP-20 0.05 914.5 760.3 730 596.8
WEFP-21 0.06 1214.6 1211.2 1194.4 752.7
WEFP-22 0.04 1127.6 935.6 934.2 720.5
WEFP-23 0.05 1403.2 1300.8 1291.3 388.1
WEFP-24 0.05 1589.7 1343.7 1307.2 1009.9
WEFP-25 0.05 1075.5 833.9 820.9 698.5
WEFP-26 0.06 1358.3 1306.7 1294.6 846.1
WEFP-27 0.05 1255.2 964.7 880.8 811.2

Table 1. Numerical Models Analysis Results
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Abstract:

Seismic design in current codes is elastic and the nonlinear behavior is only incorporated indirectly.
Structures which are designed by these codes are subjected to large excessive inelastic deformations under
heavy earthquakes, which could lead to undesirable response or even collapse of the structure. Although
elastic methods have been satisfactory in the past, public demands are leading design procedures to higher
levels of performance, safety and economy. So due to the above mandate, performance based design is
suggested for the seismic design. Performance based design is defined as a design procedure in which the
structure performs in a predefined manner under different levels of loading. Therefore, in order to determine
structure behavior under different loading, analytical models are needed to predict structural components
behavior. In many buildings, steel moment frames are used as lateral loading system. In the steel moment
frames buildings, connections play an important part in seismic performance and ductility of the structure.
On the other hand, I-beam sections with box columns sections are widely used in steel moment frames. As a
result, it is of great importance to predict these type of connections’ behavior for the deformations in the
nonlinear range. For feasibility of modeling of structural components considering stiffness and strength
deterioration, relations are needed to correlate hysteresis model parameters to physical and geometrical
factors, which practically determine deterioration. To obtain these relations, sufficient experimental results
are required to calibrate deteriorating hysteresis model parameters. However due to the lack of enough
experimental results for each particular connection, numerical models with acceptable accuracy could be
used instead, and the obtained results can be used to calibrate the parameters. Considering the importance of
I-beam to box column connections utilizing top and bottom plates and introducing these connections in the
tenth code of Iranian national building regulations, and the WFP connections in FEMA-350 and AISC as one
of the accepted connections, specifying the relations that determine the deterioration behavior of this type of
connection is of particular importance. Thus the aim of this research is to propose relations in order to
predict the behavior of the I-beam to box column moment connection . For this reason, WFP connections
that were previously designed and tested by few researchers are used as the benchmark and verification
samples. Essentially, the purpose is to propose relations to predict the behavior of these connections under
cyclic loading considering all modes of stiffness and strength deterioration. The proposed relations made be
simple and practical so that can be used in the design of structures. Hence, the simplified model of the
concentrated plastic hinge can be used for both beam ends. To determine the behavior of these hinges under
uniform cyclic loading, the Ibarra-Krawinkler hysteretic model is used. Deterioration model parameters are
calibrated by using the results from numerical analysis and the intended relationships are represented by
nonlinear regression. In conclusion, the detoriation model developed for WFP connections of I-beam to box
column can provide efficiently for acceptance criteria of moment frames and can be used in special moment
frames.

Keywords: Deterioration of stiffness and strength, WFP steel moment connection, top and bottom plate,
cyclic loading, box column
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