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Database investigation

SD290

3D390

SD490

SD290 | SD390 | SD490 | SD590 | SD685
Q mat 1.14 1.10 1.08 1.05 1.07
Egize 1.17 1.15 1.13 1.12 1.10
el 1.33 1.26 1.22 1.17 1.18




Outline




ACI 318 Code
HIFRBT HBEW,
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(MPa)

Vo = 0.265y/f14;
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Case study, b; and y-value per ACI 318

« Column depth h, =24 in. ; Beam width b, = 24 in.
« Column width range from 24 to 48 in. )
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Case study, b, and y-value per ACI 318

« Beam width b= 24 in.
* Increasing square column section from 24x24 in. to 48x48 in.
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Effective Joint Area A,- = bj 'hj

bj=b+ x1+ xZSbcol
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« Column depth h, =24 in. ; Beam width b, = 24 in.

« Column width range from 24 to 48 in. Trane,
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wease study, proposed b, and y-value

« Beam width b= 24 in.
* Increasing square column section from 24x24 in. to 48x48 in.
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T 48x24-in. Column
« Beam width b, = 24 in.

 Eccentricity range from 0 to 12 in.
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Database construction

357 test data published in Japan, US, NZ, and Taiwan
» Unified database for normal-strength and high-strength RC
« Beam-column joints without trans. beams/slabs, eccentricity

NZ KO
TW 5% 1%

/
Column bar T, versus f; b ‘(

1200 —
1000 i o . — ‘
New RC ﬁﬁ ﬁ

Type |Int.(202) | Ext.(155)
B at 9
0 4 BJ| & 0
I l I l I l I J + -
0 50 100 150 200 BJ, o o
f. . (MPa) &L ViinTech



Faillure modes and ductility

Joint shear capacity 5] Joint shear capacity Q B _& Q. Beam flexure
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/‘ Joint Shear Strength-Ductility Trends

. 'Experimental joint shear force, normalized to effective joint area and \/ f. in MPa
* There is no J failures below the y-value of 15 for interior joints, but quite a few

below the y-value of 12 for exterior joints. (To be evaluated later)
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® Change of Effective Joint Depth

« Obviously improved, but...
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Change of Effective Joint Width

 All test data are concentric joints b, .o =h, +Zmin(&, Xij <h,
* b, = b, for the majority of the data 4

0 8
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el Th =
AN T e




» Change of Effective Joint Width + Conditions

. 'Joint shear strength is quite sensitive to anchorage length

* Add a condition of ¢, - >0.75h, 145 — 43 = 102 joints herein
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Ficure 9.20 Column shear versus story displacement for interior beam-column joints with

different values of h./d,. (After Kaku and Asakusa, 1991, Courtesy of American Concrete Institute.)

Source: Jack Moehle, Seismic Design of Reinforced Concrete Buildings
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