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ABSTRACT

Selection of appropriate accelerograms for nonlinear dynamic analysis is
one of the most important challenges due to their significant influence on
the interpretation of analysis results. A rational method for initial
refinement of ground motion records with a minimum computational cost
is application of refining process based on an optimum intensity measure
(IM) which is able to predict the structural responses in a reliable
manner. In this research, a list of intensity measures is considered to
determine most effective ones from the point of view of effective relation
with the dynamic response of the structure. Selected models in this paper
includes four two-dimensional (2D) reinforced concrete (RC) structures of
2, 4, 8, 12 and 20 story with special moment-resisting frame (SMRF)
system, which are modeled nonlinearly. Collapse capacity of the
structures was obtained using the intensity measure spectral acceleration
at the first-mode period of structure Sa(T1) and the Incremental Dynamic
Analysis (IDA) under the influence of 40 ground motion records selected
from the refined data set to observe the gradual behavior of the structure
from the linear stage to collapse. Finally, by establishing a statistical
relationship between the dynamic response parameters and 27 intensity
measures with the use of Pearson correlation index, the most effective
intensity measure that All have an integral form and independent from the
period of structure, for each of the selected structures was introduced. By
examining the results, it can be said that for the 4 story low-rise structure,
the Response Spectrum [Housner] intensity measure and for the 8 and 12
story mid-rise structures, the Housner intensity measure and finally, for
the 20 story high-rise structure, the Displacement Response Spectrum
intensity measure has the highest correlation among the intensity
measures studied.
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SECTIONS SECTIONS
STORY | COLUMN (cm) BEAM (cm) STORY | COLUMN (cm) BEAM (cm)

1 55.88 (h) * 55.88 (b) | 55.88 (h) * 55.88 (b) 1 76.2 (h) * 76.2 (b) | 76.2 (h) * 76.2 (D)
2 55.88 (h) * 55.88 (b) | 55.88 (h) * 55.88 (b) 2 76.2 (h) * 76.2 (b) | 76.2 (h) * 76.2 (b)
3 55.88 () * 55.88 (b) | 55.88 (h) * 55.88 (b) 3 76.2 (h) * 76.2 (b) | 76.2 (h) * 76.2 (b)
4 | 55.88(h) *55.88 (b) | 55.88 (h) * 55.88 (b) 4 76.2 (h) * 76.2 (b) | 60.96 () * 76.2 (b)
5 55.88 (h) * 55.88 (b) | 55.88 (h) * 55.88 (b)
6 55.88 (h) * 55.88 (b) | 55.88 (h) * 55.88 (b)
7 55.88 () * 55.88 (b) | 55.88 (h) * 55.88 (b)
8 55.88 () * 55.88 (b) | 55.88 (h) * 55.88 (b)

ALb )Y s Ol pblio Glasi : F oo

SECTIONS SECTIONS
STORY | COLUMN (cm) BEAM (cm) STORY | COLUMN (cm) BEAM (cm)
1 106.68 (h) * 81.28 (b) | 106.68 (h) * 81.28 (b) 1 55.88 (h) * 55.88 (b) | 71.12 (h) * 55.88 (b)
2 106.68 (h) * 81.28 (b) | 106.68 (h) * 81.28 (b) 2 55.88 (h) * 55.88 (b) | 71.12 (h) * 55.88 (b)
3 106.68 (h) * 81.28 (b) | 106.68 (h) * 81.28 (b) 3 55.88 (h) * 55.88 (b) | 71.12 (h) * 55.88 (b)
4 106.68 (h) * 81.28 (b) | 106.68 (h) * 81.28 (b) 4 55.88 (h) * 55.88 (b) | 71.12 (h) * 55.88 (b)
5 106.68 (h) * 81.28 (b) | 106.68 (h) * 81.28 (b) 5 55.88 (h) * 55.88 (b) | 71.12 (h) * 55.88 (b)
6 106.68 (h) * 81.28 (b) | 106.68 (h) * 81.28 (b) 6 55.88 (h) * 55.88 (b) | 71.12 (h) * 55.88 (b)
7 106.68 (h) * 81.28 (b) | 106.68 (h) * 81.28 (b) 7 55.88 (h) * 55.88 (b) | 71.12 (h) * 55.88 (b)
8 106.68 (h) * 81.28 (b) | 106.68 (h) * 81.28 (b) 8 55.88 (h) * 55.88 (b) | 71.12 (h) * 55.88 (b)
9 106.68 (h) * 81.28 (b) | 106.68 (h) * 81.28 (b) 9 55.88 (h) * 55.88 (b) | 71.12 (h) * 55.88 (b)
10 | 106.68 (h) *81.28 (b) | 106.68 (h) * 81.28 (b) 10 | 55.88 (h) *55.88 (b) | 71.12 (h) * 55.88 (b)
11 | 106.68 (h) * 81.28 (b) | 106.68 (h) * 81.28 (b) 11 | 55.88 (h) *55.88 (b) | 71.12 (h) * 55.88 (b)
12 | 106.68 (h) * 81.28 (b) | 106.68 (h) * 81.28 (b) 12 | 55.88 (h) *55.88 (b) | 71.12 (h) * 55.88 (b)
13 91.44 (h) *81.28 (b) | 106.68 (h) * 81.28 (h)
14 91.44 (h) *81.28 (b) | 106.68 (h) * 81.28 (h)
15 91.44 (h) *81.28 (b) | 106.68 (h) * 81.28 (h)
16 91.44 (h) *81.28 (b) | 106.68 (h) * 81.28 (b)
17 91.44 (h) *81.28 (b) | 106.68 (h) * 81.28 (b)
18 91.44 (h) *81.28 (b) | 106.68 (h) * 81.28 (h)
19 91.44 (h) *81.28 (b) | 106.68 (h) * 81.28 (h)
20 91.44 h) *81.28 (b) | 106.68 (h) * 81.28 (b)
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No. IMs Name Definition ( Formula) Units
1 Peak Ground Acceleration - PGA PGA = max|a(t)| g
2 Peak Ground Velocity - PGV PGV = max|v(t)| cm/s
3 Peak Ground Displacement - PGD PGD = max|d(t)| cm
4 Peak Velocity and Acceleration Ratio - PVAR PGV/PGA = % S
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No. IMs Name Definition ( Formula) Units
Al D T
5 Root Mean Square Acceleration - RMSA jﬁf [it, ()] dt 9
i trar
6 Root Mean Square Velocity - RMSV : J- [v(t)]"dt cm/s
tot <
Al D T
7 Root Mean Square Displacement - RMSD EJ- [u, (0)] dt cm
T D
8 Arias Intensity - Al FJ- [i.-:g(t)]‘dt cm/s
'1_ D
[ ity - — | [U (D]"dt
9 Velocity Intensity - VI PGVJ-. [Ug(D)] cm
3 D
i ity - — | (U (1) dt :
10 Displacement Intensity - DI 56D J- (U(t) cm.s
11 Characteristic Intensity - Cl A x Ty~ m'* /s
D
12 Specific Energy Density - SED J- [Ug(D]"dt cm'/s
D
13 Cumulative Absolute Velocity - CAV J- |, (t)|dt cm/s
D
14 Cumulative Absolute Displacement - CAD f |2, (D) [dt cm
D
15 Cumulative Absolute Impulse - CAI J- [ug (D)]dt cm.s
16 Acceleration Response Intensity - ARI f Sa(T.§= +.-2)dT g.s
17 Velocity Response Intensity - VRI J- Sv(T,E = +.»2)dT cm
18 Displacement Response Intensity - DRI J- Sd(T,&E = +.»2)dt cm.s
19 Housner Intensity - HI J- PSV(T,E = +.-2)dt cm
20 Response Spectrum Intensity [Housner] J- SV(E= +.-2,T)dT cm
Sty (T.E) |
21 Effective Peak Acceleration - EPA Qavg (T-¢) A g
Yo

V4
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No. IMs Name Definition ( Formula) Units

\' 0
. . A T, )
22 Efective Peak Velocity - EPV Vavg (T $) | LV cm/s
Yo

23 Effective Peak Displacement - EPD Stavg (T £) |T.° cm
Yo

Tn
: Z Sa(T;. <)
24 Average Spectral Acceleration - ASA —_— g

n
Ty

Tn
: Sv(T.$)
25 Average Spectral Velocity - ASV Z —_— cm/s

n
T

[

26 Average Spectral Displacement - ASD Z

VAl

5d(T;,§)
n

cm

The acceleration level below
27 A95 Parameter [Sarma & Yang, 1987] which 95% of the total Arias g

intensity is contained

Elastic spectral acceleration at the
28" Sa(T1) fundamental vibration period of g
the structure
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