Journal of Structural and Construction Engineering, 13(02), 2026, pp. 251-268

Journal of Structural and
Construction Engineering

g J1—pale oy pihis
a5 9 6 jla aw Sigo WWW.j sce.ir

Journal of Structural and

Construction Engineering

Seismic Performance of Reinforced Concrete Frames with Different Allowable
Story Drift Limits and the Application of FRP for Drift Reduction

Alireza Bagher Shemirani'*, Hossein Lotfi’, Ramin Rezai?,

1- Assistant Professor, Faculty of Civil, Water and Environmental Engineering, Shahid Beheshti University, Tehran, Iran
2- MSc Graduated in Civil-Earthquake Engineering, Faculty of Civil, Water and Environmental Engineering, Shahid

Beheshti University, Tehran, Iran

ABSTRACT

The seismic design of reinforced concrete (RC) frames against lateral loads
is typically governed by three main factors: structural ductility, strength
capacity, and allowable story drift limits. In this study, the seismic
performance of an 8-story RC frame designed according to the Iranian code
was investigated considering three allowable story drift limits (0.5%,
0.75%, and 1.0%). The assessment was carried out using pushover analysis
and nonlinear time-history analysis with 10 ground motion records at
different PGA levels. The mean and one standard deviation of story drift
ratios, along with the maximum story drift ratio, were used as performance
indicators. Six different design cases were considered: three cases with
constant column and beam dimensions but varying reinforcement ratios
(e.g., DI with 25 mm rebars and D2 with 20 mm rebars), and three cases
with variable column and beam dimensions but constant reinforcement.
Additionally, one design was retrofitted with FRP. The results indicated
that keeping member dimensions constant while changing reinforcement
significantly affects strength and story drift ratios. Notably, the maximum
drift ratio in design D1 was about 33% higher than in D2.
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Record . Soil
No. Event Year Record station M R (km) | PGA (g) Vs type
1 Kobe, Japan 1995 Tadoka 6.90 31.69 0.29 312 111
2 Kobe, Japan 1955 Sakai 6.90 28.08 0.12 256 111

YPAGYOY amio (1 Fod JUu co¥ o lois (VY 0598 (ol 903w (qwiigo (i g 3 — (ole &) g

Yo



Ol 2 0 3lw (wiigo o2l Jbeleolo

3 Kobe, Japan 1955 Yae 6.90 27.77 0.15 256 I
4 CAPE MENDOCINO, USA | 1992 | Eureka - Myrtle & West | 7.01 41.97 0.17 337.46 I
5 CAPE MENDOCINO, USA 1992 Fortuna Fire Station 7.01 2041 0.33 355.18 I
6 Tabas, Iran 1978 Boshrooyeh 7.35 28.79 0.10 324.57 111
7 Loma Prieta, USA 1989 | Hollister - South & Pine 6.93 27.93 0.19 282.14 111
8 Loma Prieta, USA 1989 Halls Valley 6.93 30.49 0.13 281.61 111
9 Kocaeli, Turkey 1999 Goynuk 7.51 31.74 0.13 347.62 111
10 Kocaeli, Turkey 1999 Zeytinburnu 7.51 53.88 0.11 341.56 111
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