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CONNECTION DETAIL

 

MATERIAL PROPERTIES AND SPECIMEN DETAILS

 

Material Properties No mill certificates were supplied, and no coupon tests were performed

Welding Procedure 
Specification Reference states only that “improved welding procedures” were used

Shear tab 5/8”x 5” plate with ten 7/8” A325 (SC) bolts

Panel zone No doubler plates 

Continuity plates 3/4” plates with c.p. weld, 3/4” plate at the haunch level with c.p. weld

Boundary conditions Single-sided test, no floor slab, axial load in bottom half of column equal to beam shear, specimen 
tested in flat position

Other detailing Add vertical stiffeners on each side, remove B.U. bars, add 5/16” reinforcing fillet weld
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BACKGROUND

 

The objective of testing specimen UCB-AN1 was to evaluate the cyclic response of new construction approaches. The
sizes of the beam and column were identical to the other specimens tested at UCB. With the improved performance achieved
through the use of a triangular haunch (see Test Summary No. 25), it was decided to design a specimen with a straight haunch,
potentially reducing the labor required for attaching the haunch to the connection. 

 

The construction procedure was not thoroughly documented at the time this test summary was prepared.

 

The reference loading displacement ( ) was specified as 1.00 in., to maintain consistency with the other specimens
tested at UCB.

 

TEST SET-UP

DISPLACEMENT HISTORY AND KEY EXPERIMENTAL OBSERVATIONS

 

DETAILED TEST RESULTS

 

Applied Displacement History

 

Key Observations of the Test

 

Point Description

 

1

 

Spalling of whitewash at beam top flange

 

2

 

Spalling of whitewash in the panel zone

 

3

 

Yielding of beam flanges, panel zone, beam web, back 
column flange opposite the top beam flange, and haunch 
web

 

4

 

Slippage between the beam web and the shear tab

 

5

 

Fracture of the beam top flange across the entire width

 

6

 

Shearing of the shear tab bolts, and cracking at the bottom 
access hole; widespread yielding throughout the speci-
men

 

Quantity (see Introduction for definitions used in UCB tests) Maxima

 

Force/Displacement Properties

Peak actuator force (kips): 299

Beam deformation (in.) total/beam only: 3.48/2.21

Experimental yield displacement (in.) 0.94

Rotation Capacity
Maximum plastic rotation (% radian) total/beam only: 1.53/1.13

Cumulative plastic rotation (% radian): N.A.

Energy Dissipation Properties Cumulative energy dissipated (k-in.): 5760

Mode of failure: Fracture of the beam top flange across the entire width during the first negative 4  cycle.
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DISCLAIMER

 

This summary has been prepared from the cited reference. The SAC Joint Venture has not verified any of the results presented herein, and no warranty
is offered with regard to the results, findings, and recommendations presented, either by the Federal Emergency Management Agency, the SAC Joint
Venture, the individual joint venture partners, their directors, members, or employees. These organizations and individuals do not assume any legal
liability or responsibility for the accuracy, completeness, or usefulness of any of the information, products, or processes included in this publication.
The reader is cautioned to carefully review the material presented herein. More detailed information is available in the cited reference.

 

DISCUSSION

 

Specimen UCB-RN1 sustained displacement cycles up to and including the initial positive excursion to 4 . Yielding
was first noted visually in the beam top flange above the vertical stiffener and near the column during the 0.5  cycles. After
the excursions to 0.75 , visual evidence of panel zone yielding was also noted. However, the overall response of the
specimen up-to and including the 1  cycles could be defined as elastic. Starting with the 2  cycles, considerable yielding in
the connection became evident. The nonlinearity was present in both beam flanges, in the panel zones, beam web, beam web
stiffener, back column flange (opposite the beam top flange), and on the haunch web. During the last 3  cycle, slippage
between the beam web and the shear tab, accompanied by loud bangs, was observed. The specimen failed suddenly during the
first negative excursion to 4 . The beam top flange fractured across the entire width near the flange weld. The crack started at
the weld edge near the beam flange axis and then extended symmetrically to the flange edges. As the loading was continued,
five shear tab bolts were sheared off and another fracture was initiated at the bottom access hole. The maximum plastic
rotation of the connection was approximately 1.53% radian.
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