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MotivationMotivation
! 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

! Unreinforced exterior joint tests without or one lateral beam

! Anchorage details of selected specimens

! Column width (bc)     beam width (bb)

! 62 test data are collected

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

BJ (joint shear failure with beam yielding)

Database of Literature TestsDatabase of Literature Tests
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1. Parameter of Joint Aspect Ratio

Develop Equations of Parameters Develop Equations of Parameters 
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!Proposed equation for joint aspect ratio

Joint aspect ratio, hb/hc
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2. Parameter of Beam Reinforcement
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: Beam reinforcement index = Joint shear demand at fs = fy

If beam reinforcement is yielding, fs = fy

!Normalized form

jdb

!Equilibrium

2
3
4

5
6
7 $
2
2

3

4

5
5

6

7

H
h

f

f
hb

A b

c

y

cj

s 85.01
'

removed data from high aspect ratio

low aspect ratio,
high aspect ratio,

33.1/89.0 88 cb hh
0.2/4.1 88 cb hh

0

2

4

6

8

10

12

14

0 2 4 6 8 10 12 14 16 18

Develop Analytical ModelDevelop Analytical Model
1. Assumptions
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2. Formulation
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3. Solution algorithm
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4. Evaluation

0

50

100

150

200

250

300

0 50 100 150 200 250 300

(a) Proposed Model
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(b) Hwang and Lee (1999) (c) Tsonos (2007)
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!Constitutive

!Definition of joint shear failure

: Joint shear failure is defined 

when the demand of ST1 reaches its capacity
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Ongoing Experimental ProgramOngoing Experimental Program

For All Specimens,

Concrete Strength : fc = 3.5 ksi

Reinforcing bars    : Grade 60
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2. Construction 3. Setup 

Target B/C
Preact
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Papplied

Allow vertical translation 

for column axial load varying

Sliding vertically

4. Loading Control beam tip displacement Control beam tip displacement 
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- Pre-defined equation for column axial loading

6. Comparison of test results with predictions by proposed two models

5. Test-SP4: Beam yielding        Joint shear failure

Develop SemiDevelop Semi--Empirical ModelEmpirical Model
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(a) Proposed model (b) Vollum (1998) (c) Hwang and Lee (1999)

(d) Bakir and Boduro$lu (2002) (e) Hegger et al. (2003) (f) Tsonos (2007)
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1. Proposed Model
2. Evaluation
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