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Abstract - In this paper, the behavior of three representative types of steel beam-to-column connections (endplate, bracket, and
web-plate moment connections) exposed to fire was experimentally analyzed. Each connection type had two specimens: one for
structural testing at ambient temperature and the other for structural-fire testing. For each specimen, connection was designed to
have strength similar to or weaker than beam plastic moment, allowing various behaviors of the connection at ambient
temperature. However, all specimens in the fire test failed due to plastic hinge formation at the beam, irrespective of their types.
The temperatures at connections were lower than that at the beams during all the fire tests, potentially influencing the failure
mode. For the bracket specimen, plastic hinges were formed apart from column due to shape of connection, providing more
stable behavior than other specimens during the fire test.
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Fig. 1. Arrangement of displacement transducers (at ambient temperature)
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Fig. 2. Analogy of the specimen to a part of steel moment frame
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Fig. 4. Endplate connection details
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Table 1. Nominal strength and test results of specimens at ambient temperature
Failure Mode Nominal Flexural Nominal Expected Test
Specimen Resistance M, Strength £, | Strength £, , | Result P,
Location Behavior (kN-m) (M) (kN) (kN) (kN)
Yield line 272 0.77 286 335
Endplate
Endplate Bolt fracture 410 1.16 432 432 375
Beam Plastic hinge 354 1.00 372 436
Plate yielding 334 0.95 353 414
Block shear 381 1.08 401 445
Flange plate -
Bracket” Bearing 383 1.08 403 447 468
Bolt shear 385 1.09 405 405
Beam Plastic hinge 354 1.00 372 436
Weld Fracture 414 1.17 435 482
Web Plate — 441
Beam Plastic hinge 354 1.00 372 436
“Flexural resistance for each failure mode (except plastic hinge) is multiplied by (1900 mm/1500 m)
310 Thermometer (12)
0,60, 110 i60 lAO (one side)
o .
Bld o & o Strain gauge (7x2)
g gF (both sides) ©O0s 60
AN| — ]
Pl: thk=12 T T top flange plate
Hole:
ole: @24 (M22) T 00=00
190 O i of 9rp o o
10mm [
o110 _40 o i o0 0O0=00 om0
oo (@) o
< / web plate
SO ©
g to o T — 1 .
IS =} O Ons ® O
S lo o i i on flange plates at 150mm very close to
S at 400mm (top/bottom both) from column oo = 00 column
PI: thk=9 from column
Hole: @24 (M22) bottom flange plate
(a) Detail (b) Strain measurement (c) Temperature measurement
Fig. 5. Bracket connection details
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(c) Temperature measurement

Fig. 6. Web-plate connection details
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(b) Insulation of tension flanges and column interior

Fig. 8. Furnace setting for fire test
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(a) Weld fracture (b) Slip and rotation
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(a) Joint after the test

Fig. 12. Web-plate specimen after structural test
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