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ABSTRACT

Moment frames have been widely used in building construction. In current design codes, concrete moment frames
are classified into ordinary, intermediate, and special moment resisting concrete frames (OMRCF, IMRCF, SMRCF)).
The objective of this study is to investigate the seismic behavior of columns in ordinary moment resisting concrete
frames (OMRCF) and intermediate moment resisting concrete frames (IMRCF). For this purpose 3 story OMRCF
and IMRCF buildings were designed and detailed in compliance to ACI 318 (2002) and KCI (1999). In this study the
buildings were assumed to be located in seismic zone 1 classified by UBC (1997). This study considered the
columns in the Ist story since these columns shall resist the largest axial and lateral forces during an earthquake.
Eight 2/3 scale column specimens were made for representing the upper part and lower part of exterior and interior
columns of the OMRCF and the IMRCF. Quasi-static reversed cyclic loading was applied to each specimen with a
constant or varying axial load. Test resuits show that seismic behaviors of columns are influenced by existence of
lap splices, axial force levels, and lateral reinforcement at possible plastic hinging region. However, the effect of

such variables strongly co-related to each other.
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Table 1 Characteristics of the column specimens

. Specimen| Loding Lap
Type Location name plan splice
Lower| OIL
C tant @]
Interior | part dIL) ax(i);lllS lir;d
column | Upper| OIN (P=0.284,fp)| x

OMRCF part | (IN)

(IMRCF) Lower| OEL Varvi o
Exterior | part (EL) axgrlyiggd
column | Upper| OEN -

oart (AEN) (P=1.83V+167)| x

O 1 L
L@ 3
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(1) OMRCF(0), IMRCF(I)

(2) Interior(I), Exterior(E)

(3) with lap splice(L),
without lap splice(N)
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Table 2 Test results
Specimens V., (1) M, 2) Mycr 3 ﬂﬂj[["'a" (4) 8, (%) (5)
AcCt
OIL + 49.13 49.13 38.06 1.29 3.49
- -4952 -49.52 -38.06 1.30 353
OIN + 46.88 46.88 38.06 1.23 4,45
OMRCF - -48.84 -48.84 -38.06 1.28 4.45
OEL + 36.87 36.87 32.37 1.14 4.26
- -37.17 -37.17 -25.70 1.45 2.85
OEN + 48.45 48.45 32.37 1.50 453
- -28.34 -28.34 -25.70 1.10 5.81
1L + 48 74 48,74 38.06 1.28 5.38
-45.90 -45.90 -38.06 1.21 5.35
IN + 45.99 45,99 38.06 1.21 4.95
IMRCF - -47.56 -47.56 -38.06 1.25 5.05
IEL + 4550 45.50 32.37 1.41 452
- -33.15 -33.15 -25.70 1.29 4.70
[EN + 49,43 49.43 32.37 1.53 4.80
-39.54 -39.54 -25.70 1.54 5.98

1 :
(3):
(M,,,) of the specimen to My, ) :

maximum shear force (KN), (2) :

drift angle
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maximum moment resistance of the specimen (KN - m)
the moment capacity calculated using ACI 318-99 procedures, (4) :

the ratio of the maximum moment resistance
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