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ABSTRACT

This study is to evaluate the structural performance of columns in concrete moment frame. For this purpose the
results of previous experimental studies were collected and compared. The experimental variables considered in this
study are existance of lap splice within the possible plastic hinge region during an earthquake, ratio of longitudinal
reinforcement, axial load and the transverse reinforcement ratio.

The strength, deformation, ductility capacity and the length of plastic hinge are compared in this study.
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Table 1 Characteristics of the STUDY-H and STUDY-R column specimens

Classification Location Specimen name Loading plan Lap splice
. Lower OIL ( SP1 ) . o}
STUDY-I' Interior Upper OIN ( SP2) Constant axial load »
(STUDY-R") . Lower QEL ( SP3) . ) O
Exterior Upper OEN ( SP4) Fluctuation axial load y

Table 2 Characteristics of the STUDY-M column specimens

Classification Specimen name Lap splice Loading plan Transverse reinforcement
SCLHI8 X Low level
2CLHI18 .
3SLHIS axial load Only hoop ties (H)
2SLILS 0 (P=0.12 Agf ) and
STUDY-M" 4572cm tie spacing
2CMH18
3CMHIS « Modgrate level
3CMDI2 axial load - TG p
_ A Hoop + Diamon ties an
3SMDI2 5 (P=0.35 A/t 30.48cm tie spacing

Table 3 Comparison of the specimens of STUDY-H, R, and M

La La Distance Concrete Yield Yield Sectional
Tie S ]jge s ng of the 1st| Longitudinal compressive strength of | strength of area of |Height
Classification | spacing plc D tie from bar ratio pIess longitudinal | transverse N 8
(cm) | Spacing length the base (%) Strengtle bars bars colurgm (cm)
(cm) (cm) (em) (kgf/cm”) (kgf/em?) | (kgf/em) (cm®)
STUDY-H' 30 30 | 525 15 1.01 246 4046 3814 33x33 | 300
STUDY-R' 30 15 46 1524 1.0 239, 306 4569 3937 31x31 320
STUDY-M' |46(30.5)| 305 |51(63.5) 10 2.0, 3.0 260,281,337 3375 4078 46x46 | 294
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Table 4 Test result of specimens
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Specimen —Agf—uck 0 Ve ®?| () 14" | 0.%)° | Mact® MZ‘Z ol Vaa® | V7 ’V—Az 10

or 093 51 349 4.26 349 3.75 1.33 758 386 051
- ) -5.1 -35.3 4.46 353 -3.75 1.33 7.58 3.86 051
OIN + 098 48 45 441 445 3.75 1.28 7.58 3.86 0.51
STUDY-H' - L -5.0 -435 4.39 4.35 -3.75 1.33 7.58 3.86 051
OFL + 0.2 424 425 4.34 4.25 34 1.25 7.1 3.32 0.47
- 0.07 -3.3 -35.3 3.02 3.53 -2.6 1.25 6.46 2.65 041
OEN 0.2 4.94 454 4.59 454 34 1.45 71 3.32 047
- 0.07 =289 | -575 6.05 5.75 -2.6 111 6.46 2.65 041
spp 030 0.95 224 467 4.2 0.39 1.3 1.61 0.73 0.45
- ) -082 | -21.87 | 547 4.1 -0.39 1.12 161 0.73 0.45
spo - 039 0.95 212 5;1 5.1 0.46 1.1 1.61 0.86 0.54
STUDY-R' - -1 -2667 | 556 5 -0.46 1.16 1.61 0.86 0.54
SP3 + 0.17 0.75 21.87 315 41 0.32 1.25 1.62 0.60 0.37
- 0.08 -0.45 | -1547 29 29 -0.24 1.00 1.49 0.45 0.30
SP4 + 0.17 0.73 27.74 5.78 52 0.36 1.08 1.62 0.67 0.42
- 0.07 -059 | 2667 | 769 5 -0.28 112 1.49 0.53 035
3CLH18 21.7 30.48 14 1.03 475 096 22.2 32.2 1.44
2CLHI8 0.12 245 76.42 35 259 34.79 1.09 245 236 0.96
3SLHI8 ' 21.2 30.48 1.7 1.03 475 0.89 22.2 32.2 1.44
STUDY-M| 2SLHI8 236 60.96 32 207 34.79 1.33 245 236 0.96
’ 2CMH18 32.2 30.48 1.7 1.03 4194 1.24 21.7 286 1.03
3CMH18 035 345 30.48 15 1.03 54.38 091 286 36.7 1.28
3CMDI12 ) 36.3 45.72 24 1.55 54.38 1.06 358 36.7 1.02
3SMD12 386 45.72 20 1.55 53 1.14 349 35.8 1.03

(1) = axial load ratioc  (2) = maximum shear force (3) = maximum displacement (4) = displacement ductility (5) = drift angle

(6) = the moment capacity calculated using ACI 318-99 procedures
(7) = the ratio of the maximum moment resistance( M max ) of the specimen to Mucr

(8) = the nominal shear strength according to ACI 318-99

(9) = the shear or corresponding to flexural yielding with flexural strength MACI or 2-MACI/ { , where /[ = the column clear height

(10) = the ratio of Vp to Vacr

*Note that STUDY-H, STUDY-R, and STUDY-M denote the study by Han et al. (2001), Reinhorn et al. (1994), and Moehle et al.

(1996), respectively.
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