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ABSTRACT

The objective of this study is to investigate the seismic behavior and evaluate structural performance of columns
in Ordinary Moment Resting Concrete Frames (OMRCF). For this purpose 3 story OMRCF building was designed
and detailed in compliance to ACI 318 (1999). Only gravity load is considered for the design. It is important to note
that details strongly relate to the structural performance. The 1st story columns in the 3 story building are
considered in this study since these columns shall resist the largest axial and lateral forces during an earthquake.
Four test specimens were made for representing the upper part and lower part of exterior and interior columns. All
specimens are two-third scale. Based on the test results this study estimates deformation, ductility, strength, and
energy absorption capacities as well as plastic hinge length.
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Table 1 Types of moment frames according to seismic risk levels (Notes on ACI 318-99”)

Sesimic zone ACI 318-99
Selsmic rick level UBC (115\)]3)511,{11;54) Type of moment frames Required chapters
(ACI 3115?39, 2122) Zone 0, 1 SPCx A&B ot e Chapters 1-18
(ACI é\;{g?gsraafezl.z.s) Zone 2 SPC C e Chapters 100 plee
(ACI 3115—511%}5, 2123) Zone 3, 4 SPC D&E oot frame e g T

*SPC : Seismic performance category

More stringent
_ Detail requiremen

More ductility
Capacity

More stringent
Detail requiremen

Strong column-—
Weak beam

Fig. 1 Difference in OMRCF, IMRCF and SMRCF
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Fig. 2 General layout of hte idealized prototype building
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Table 2 Concrete properties of the specimens

Strain

Design 28 day . Young's
strength strength ats tlrlétr;mt?]te modulus
(kgf/em®) | (kgf/em®) e (x10°%kgt/cm?)
240 246 0.003 2.39

Table 3 Reinforcing steel properties

Yidlding | Yielding | Ultimate | Young’s Ductilit
Bar strengtlzx strain | strength | modulus u(c(y) y
(kgf/cm®) | (x10®) | (kgf/em®) |(tonf/cm®?) ?

D6 3814 2206 6102 | 182x10° | 1436

D13 | 4046 2035 6057 |1988x10°| 1504
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Table 4 Characteristics of the column specimens

Specimen| Loading lap

Location ;
name plan splice

. Lower OIL
Interior | part
Column Upper

Constant o
axial load
OIN | (P=0.3Aqfu)| «x

part
OMRCF T ower S
OEL arylng o)
Exterior| part axial load
column | Upper (P=1.83V
part | OEN | w7 | X
22cm 22cm
WA
sl |
o
® A—THHTA :[ A
Q 8-D13 220 £
£ ection A-A 8
slot— M — < €
25 | 83
~-|9 B B B B ®
la) :[22cm 1 -
ol 4-D13 ]
ol Section B-B 1
2 £
o . 8
w0

Lower part Upper part

Fig. 3 Details in 2/3 scale column specimens
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Fig. 5 Hysteretic curves of the specimens
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Table 5 Test result of specimens(OMRCF)

. P, Vinax(t) | 4 max (mm) 7y 6.(9%) Maca M iy Vaa Vo vV,
Specimen A S 2‘5) ° Maq Vac
D ) 3) ) ©) ) ®) @ 1 1o
OLL + 0.8 5.1 349 4,26 3.49 3.75 1.33 7.58 3.86 051
- -5.1 -35.3 446 3.53 -3.75 1.33 7.58 3.86 0.51
OIN + 0.8 48 445 441 445 3.75 1.28 7.58 3.86 0.51
- -5.0 -435 4.39 4.35 -3.75 1.33 7.58 3.86 0.51
+ 0.2 4.24 425 434 425 34 1.25 7.1 3.32 0.47
OEL - 0.07 -3.3 -35.3 3.02 3.53 -2.6 1.25 6.46 265 041
OEN + 0.2 494 454 459 454 34 1.45 7.1 3.32 0.47
- 0.07 -2.89 -575 6.05 5.75 -2.6 1.11 6.46 2.6 0.41

(1) = axial load ratio (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 of the specimen to My

(8) = the nominal shear strength according to ACI 313-99

(9) = the shear or corresponding to flexural yielding with flexural strength Mucror 2M AC[/ [ , where [ = the column clear height

(10) = the ratio of Vp to Vacr
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Fig. 6 Interaction diagram
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