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Frame Total Span Length Base Soil Type Lateral Force Resisting System
Elevation [m] [m] Acceleration
2 Story 7 5 0.35¢g il Intermediate Moment Resisting Frame
4 Story 13 5 0.35¢ I Intermediate Moment Resisting Frame
6 Story 19 5 0.35¢ I Intermediate Moment Resisting Frame
8 Story 25 5 0.35¢ I Intermediate Moment Resisting Frame
10 Story 31 5 0.35¢ I Intermediate Moment Resisting Frame
15 Story 49 5 0.35¢ 1l Intermediate Moment Resisting Frame

Table 1. Specifications of the studied frames

(o s skS) ol andllas slajlulisr e Y g

Isolator | BI1 | BI2 | BI3 | Bl4 | BI5 | BI6
Ko | 907 | 874 | 776 | 671 | 587 | 517
K. | 6851 | 6421 | 5862 | 5072 | 4432 | 3906

Table 2. Stiffness of isolators used (kN/m)
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Story Load (Dead) 600 kg/m?
Roof Load (Dead) 500 kg/m?
Story Load (Live) 200 kg/m?
Roof Load (Live) 150 kg/m?

A

Table 3. Gravity loads
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Fig. 3. Bilinear model for seismic isolators [4]
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Fig. 4. The stress-strain curve of concrete [10]
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Fig. 5. Average of maximum interstory drift ratios for the
fixed-base frames under far-field ground motions
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Fig. 6. Average of maximum interstory drift ratios for the

isolated frames under near-field ground motions
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fixed-base frames

Isolated Frames

Allowable Value

Average of Total Records for 2 Story Frame 21.96 37.34 35
Average of Total Records for 4 Story Frame 34.45 54.4 65
Average of Total Records for 6 Story Frame 42.01 58.13 95
Average of Total Records for 8 Story Frame 62.14 721 125
Average of Total Records for 10 Story Frame 64.05 81.87 155
Average of Total Records for 15 Story Frame 92.14 132.1 230

Table 4. Average of maximum displacements under far-field ground motions (mm)
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fixed-base frames

Isolated Frames

Allowable Value

Average of Total Records for 2 Story Frame 90.89 187.39 35
Average of Total Records for 4 Story Frame 171.59 293.17 65
Average of Total Records for 6 Story Frame 211.6 345.97 95
Average of Total Records for 8 Story Frame 295.86 376.49 125
Average of Total Records for 10 Story Frame 346.29 417.09 155
Average of Total Records for 15 Story Frame 394.11 437.96 230

Table 5. Average of maximum displacements under near-field ground motions (mm)
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fixed-base frames frames with frames with new
previous sections sections
Average of Total Records for 4 Story Frame 34.45 54.4 64.04
Average of Total Records for 8 Story Frame 62.14 72.1 82.35

Table 6. Comparison of the displacement for 4 and 8 story frames (frames with previous and new sections) (mm)
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Frame 2 Story 4 Story

6 Story

8 Story 10 Story 15 Story

Displacement 20.3 41.6

42.4

35.7 39.1 26.7

Table 7. The maximum relative displacement of the seismic isolator (mm)
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Abstract:

One of the important effects of earthquakes is the impact of adjacent buildings. To eliminate or reduce the
damage and destruction caused by this effect, adjacent structures should be separated by a gap or be
constructed with a minimum distance from the border. It has been witnessed that he properties of earthquake
records from the fields close to the source of wave propagation, are different from those of other records.
Seismic design spectrum in lIranian Seismic Code (Standard 2800) discusses far field earthquakes, while the
near-field earthquake response spectrum is not mentioned in it. On the other hand, a new method to reduce
the effects of earthquakes on structures is using base isolators. In this study, effects of base isolators in
predicting the behavior of concrete moment frames (medium ductility) which are located near the source of
earthquake have been investigated. For this aim, several two-dimensional frames with same bays and
different number of floors (2 4, 6, 8, 10 and 15 story frames) -representing the short, medium and high
buildings- have been considered. Results indicate that the required gap for isolated buildings located near
faults is more than the predicted amount in the Iranian Seismic Code. Intermediate reinforced concrete
frames are used for all the models which are separated from regular structures. One of the modern techniques
for designing seismic resistant structures is using base isolations. There are several types of isolators which
can be used practically in the structures. There are wide ranges of damping amounts based on the isolators’
types. The main idea in this regard is to reduce the strength demand in the structures and also reduce the
nonstructural damages even during severe earthquakes. Also, it is possible to reduce non-structural damages
by using base isolators. Base isolators with high damping, absorb earthquake energy using displacement.
Although it is an excellent idea to use base isolators in seismic areas, but the gap should be produced
between adjacent buildings to prevent their contact. This is very dangerous, especially when the heights of
the two buildings are not the same. In this case, a concentrated load will be induced to the middle of the
other building. In this research, attempt has been made to find the suitable amount of gap for base isolated
structures. Also, for considering near-fault effects, the structures considered to be retrofitted by base
isolators, which show near-fault behavior, have been selected and used. For calculating displacement
demand of the structures subjected to earthquakes, the nonlinear time history analyses have been used. All
the analyses were performed using OPENSEES software and scaled records. Results show that the amount of
Gap in Iranian Seismic Code (Standard 2800) is suitable for structures which are not in near-fault regions.
Naturally, there are some differences between the code and the results achieved in this research. But for the
structures in near-fault regions the amount of gap proposed in the code is less than the required amount from
the results of this research.

Keywords: Structural Gap, Base-lIsolated Structures, Near-Fault Earthquake, Isolator
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