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Seismic Behavior of Nonseismically Detailed Reinforced Concrete

Beam-Column Joints
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ABSTRACT
The objective of this study is to clarify the seismic capacity and the characteristics in the hysteretic
behavior of RC structures with non-seismic detailing. Interior and exterior beam-column
subassemblages were selected from a ten-story RC building and six 1/3-scale specimens were
constructed with three variables; (1) with and without slab, (2) with and without hoop bars in the
joint region, (3) upward and downward direction of anchorage for the bottom bar in beams of exterior
beam-column subassemblage.

The test results have shown; (1) in case of interior beam-column subassemblage, there is no
almost difference between nonseismic and seismic details in the strength and ductility capacity; (2) the
Korean practice of anchorage (downward and 25d, anchorage length) in the exterior joint caused the
10%~20% reduction of strength and 27% reduction of ductility in comparison with the case of
seismic details; and the existence of hoop bars in the joint region shows no effect in shear strain.
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Table 1 Experimental parameters
3x8000 = 24000

i PR Stab | G| the ‘Dotioen bar| TvPe of joint and
: region) | (Exterior joint) detail

g ; Model 1 No No Interior, Nonseismic

g Model 2| No Yes Interior, Seismic
) Model 3| Yes No Interior, Nonseismic

Model 4| Yes Yes Interior, Seismic
§ . Model 3 Yes No downward Exterior, Nonseismic

Fig. 1 Elevation of prototype structure (unit: mm) Model 6] Yes Yes upward Exterior, Seismic
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(a) Seismic details (b) Nonseismic details
Fig. 2 Details of interior joint (unit: mm)
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(a) Seismic details
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(b) Nonseismic details

Fig. 3 Details of exterior joint (unit: mm)
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Fig. 4 Experimental setup (unit: mm)
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Fig. 5 Top drift-lateral load (model 1)
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Fig. 6 Top drift-lateral load (model 2)
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Fig. 7 Top drift-lateral load (model 3)
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Fig. 8 Top drift-lateral load (model 4)
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Fig. 9 Top drift-lateral load (model 5)
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9 A BBl HT HAZo] B UE Yol o tme of mex. Guplecement ()

Uplift | Flexural

3 AR WA o A Ve UL 4 [Modet| Flexurl b jition | rotation A+B | MATB)

moment (%)
R o ° (A) (rad) | (B) (rad)
4= Ut} ol &UEI UFOE U BN | [ Positive | 0.00602 | 000946 |-001548] 35
g ﬂd-ago] Q‘*ﬂ%‘_l’;}-“—:— 7;% ioﬂ%}f 7).1011:]_. *E, T;egjat‘we -0.01153 | -0.01350 | -0.02503 46
2 ositive || 0.00963 - - -
29 52} 2ol eofA] HRo] B JFEHIE 3% Negative | -0.01983

Positive | 0.02280 | 0.00314 | 0.02594 | 88
) N )
oz BAANYL ZFF (B )Rt FPOT FA | 3 [Negative | 001262 | 001307 | 002569 |49

A7l AS (mwl )y ool Mo Positive | 0.01939 | 0.00095 | 0.02034 95
10 2% (29 67F BEAZelA Bef Hofl | 4 Negative | 0.01355 | -0.01381 | 0.02736 | 50

23t A zto] Acrle AE U 4 gt o]l B s | Positive | 0.02282 | 0.00342 | 0.02624 87
) Negative | 0.02404 | -0.00091 | -0.02495 9%
SHEA o] R Epgto] A/gHEe] FEale] o o | Positive | 0.02024 | 0.01485 | 0.03509 | 58
__% {_t}{-___ 7}\1% ;i,__l' L}E}‘d‘_ 7}.10}‘:}. Negative [ -0.02575 | -0.00051 | -0.02626 98
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Fig. 11 Relationship between rotation and moment (model 3)
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Fig. 12 Relationship between rotation and moment (model 4)
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Fig. 13 Shear strain-lateral load in plastic hinge
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Fig. 14 Shear strain-lateral load in joint region
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Fig. 15 Strains of top beam bar in mode) 3 and model 4
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