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Motivation

> Effect of joint deformation

- Significant change of response due to joint deformation
- Collapse of building by joint shear failure

» Seismic performance of old existing RC building joints

- No seismic design code prior to 1970’s
- No transverse reinforcement in the joint region

» Existing joint strength models

- Inappropriate application from reinforced joints to unreinforced joints
- Overly simplified failure mechanism
- Underestimation of shear strength (FEMA 273/ ASCE 41)

» Dependency of joint shear strengths on beam reinforcement

Database of Literature Tests

» Unreinforced exterior joint tests without or one lateral beam
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» Anchorage details of selected specimens
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Type A Type B Type C Type D

» Column width (b,) > beam width (b,)

» 62 test data are collected

» Failure mode:{ J (joint shear failure without beam yielding)

BJ (joint shear failure with beam yielding)

Develop Equations of Parameters

1. Parameter of Joint Aspect Ratio
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2. Parameter of Beam Reinforcement

»Proposed equation for joint aspect ratio
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Develop Analytical Model

1. Assumptions 2. Formulation

»>Two inclined struts mechanism
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3. Solution algorithm 4. Evaluation
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Develop Semi-Empirical Model 2

. Evaluation

1. Proposed Model -
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Ongoing Experimental Program
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1. Specimen design 2. Construction 3. Setup
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4. Loading . Control beam tip displacement
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- Pre-defined equation for column axial loading

SP1&3 1 Pyyyeq=-95 + 2V, + 2V,
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Prediction by
Semi-empirical model

Prediction
by Analytical model

Beam shear (kips)
Beam shear (kips)

Beam tip displacement (inch) Beam tip displacement (inch)

Longitudinal direction Transverse direction
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