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WAL/ Y ok / s o35 ooe Ol pos ki lasi = ale ds

S 5l 53 slas, S5 los ) Dlasein (V) Jgda

MNumber Earthquale Year Magnitude B (lom) PGA ()
Name
1 Imperial 1579 6.33 1236 0379
Walley-06
Kobe-Japan 1995 6.9 19.15 0233
3 Kocaeli- 1599 7.51 1537 0364
Turkey
4 Superstition 1987 6.34 182 0337
Hill=-02
5 Superstition 1987 6.34 11.16 0474
Hill=-02
6 Chi-Chi- 1599 6.3 3597 0.147
Taiwan-06
7 Chi-Chi- 1599 7.6 11.14 0333
Taiwan-06
2 Imperial Valley 1579 6.3 104 0313
Loma Prieta 1989 6.9 12.7 0322
10 Loma Prieta 1989 6.9 144 0367
11 Morthridge 1994 6.7 138 042
12 Morthridge 1994 6.7 13 041
13 M. Palm 1986 6.08 648 0.121
Springs
14 Manjil 1990 137 64.67 0.097
15 Chi-Chi- 1599 6.3 4572 0.152
Taiwan-06

Table (1): Seismic properties of far-fault records

b s slas,y S5 slos ) lascin (Y) g

MNumber Earthquale Year Magmitude E {lam) PGA (g)
Name
1 Imperial 1979 6.33 0.65 0287
Valley-06
2 Imperial 1979 6.33 731 0235
Valley-06
3 Imperial 1979 6.33 0.36 0.469
Valley-06
4 Westmarland 1981 5. 16.66 0232
5 Superstition 1987 6.34 095 0.431
Hills-02
5] Lota prieta 1989 6.93 11.07 0.369
7 Landers 1992 728 3486 0.135
2 Landers 1992 728 2362 0244
9 Nerthridge-01 1994 6.69 343 0617
10 MNorthridge-01 1994 6.69 348 0419
11 Nerthridge-01 1994 6.69 6.5 0.874
12 Kobe-Japan 1995 6.9 027 0.697
13 Eobe-Japan 1995 6.9 147 0.671
14 Chi-Chi- 1999 7.62 004 0398
Tarwan
13 Chi-Chui- 1999 7.62 2542 0.144
Taiwan

Table (2): Seismic properties of near-fault records
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Fig. 1. Regular and irregular sections in the Sap and Opensees software (a) Section Box600X600X30 (b) Section 2PL300X29
PL492X15
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Fig. 3. Modeling regular and irregular structures in the SAP2000 and Opensees software, (a) Regular frame mid-rise (b) Irregular

frame mid-rise with ground-level soft story with a height of 4.5 meters (c) Irregular frame mid-rise with a soft ground floor with a

height of 5.5 meters (d) Regular frame short-mise (e) Irregular frame short-rise with ground-level soft story with a height of 4.5 (f)
Irregular frame short-rise with ground-level soft story with a height of 5.5 meters
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50 0/0 58/0 tu:)\g_&@v@pvﬁ;ﬁt;gf;\pgugw(i)d,.\?

Floors Dimensions of Colmn ~~~ Dimensions of Beam
| Box 400x400x30 2PL300x29PLA9x1S
2 Box 4003400x20 2PL300x29PLA92x1S
3 Box 3501350530 2PLS0X2SPL36x10
! Box 350135023 2PLSOX2SPL36(x10
5 Box 350350520 2PL2SOX23PL36x10
6 Box 250:250x30 2PL2S0X2SPL36x10
T Box 250:250x25 2PL200x20PL36(x10
\ Box 20020025 2PL200x20PL36(x10
g Box 200200x10 2PL200x20PL260x8

Table (4): Dimensions of irregular mid-rise structure with a
soft ground floor with a height of 4.5 and 5.5 meters

it o3l slad (¥) J gt

Floors Dimensions of Cohmn~~~ Dimensions of Beam
I Box 600600530 JPL30029PLA92x]S
2 Box 400400530 JPL30029PLAx]S
3 Box 400400520 DPLASUX2SPL3Gx10
! Box 300530012 DPLASOX2SPL3Gx10
\ Box 3005300520 DPLASOX2SPL3G0x10
6 Box 2505230125 DPLASOX2SPL360x10
T Box 2505250520 JPLAOX20PL360x10
§ Box 2005200125 JPL2OOX20PL360x10
9 Box 200200510 JPLAOOX20PLIG(xS

Table (3): The dimensions of the regular structure

A0 010 58/0 gl CiSan o5 wids b (Ll 5 e 45 50 6B S o5l sled (0) gt

Floors Dimensions of Column Dimensions of Beam
1 Box 400x400x25 2PL300x29P1.492x15
2 Box 300x300x25 2PL200x20PL360x10
3 Box 250x250x20 2PL.200x20P1L360x10
4 Box 200x200x20 2PL200x20PL360x10
5 Box 200x200x10 2PL200x20PL360x10

Table (5): Dimensions of regular dand irregular short-rise structure with a soft with a height of 4.5 and 5.5 meters
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Fig. 4. Multiple IDA curves of near-fault records of irregular
mid-rise special moment resistance steel frame (ground floor
height of 4.5 meters)
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Fig. 5. Multiple IDA curves of far-fault records of irregular
mid-rise special moment resistance steel frame (ground floor
height of 4.5 meters)
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Fig. 6. Summarization of multiple IDA curves of near-fault
records of irregular mid-rise special moment resistance steel
frame (ground floor height of 4.5 meters)
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Fig. 7. Summarization of multiple IDA curves of far-fault
records of irregular mid-rise special moment resistance steel
frame (ground floor height of 4.5 meters)
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Structure Limit states Far fault Near fault
Regular mid-rise CP 0.759 0.465
Irregular mid-rise soft CP 0.640 0471
ground floor with height of
4.5 meters
Irregular mid-rise soft CP 0.571 045
ground floor with height of
5.5 meters
Regular short-rise CP 0.731 0.749
Irregular Short-rise soft CP 0.655 0.670
ground floor with height of
4.5 meters
Irregular Short-rise soft CP 0.578 0.626
ground floor with height of
5.5 meters

Table (6) The results of plotting fragility curves corresponding to the failure probability of 10%
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Abstract
Soft story in the ground floor is established due to the open space for establishing shops, parking lots or even
schools. With regard to the observations of the risks of past earthquakes, such as the 921 Chichi earthquake,
Kobe 1995, Bam 2003, and Kashmir 2005, and destructive effects imposed on the soft story, which even
caused the collapse of the building. This paper aims to study the effect of near and far fault earthquakes on the two
series of mid rise and low rise moment resistance frames. In the both series, a regular frame with the height of 3.2
meter and two irregular frames with soft ground story with the height of 4.5 and 5.5 meters are evaluated.
Incremental dynamic analysis is a parametric analysis method that has become common in recent years for
estimating the functional level of a complete building under seismic loads. Construction models are created
under one or more earthquake records with varying intensity and one or more response curves are produced
by the seismic intensity value. The intensity of the records applied on the structure added during analyzes is
represented by the parameter IM and the output of the analyzes, which is the response of the construct to the
stimulus, with the parameter DM. The IDA curves actually draw the relation between the structure response
(DM) to the change in the intensity (IM) of the records. Selected parameters for IM and DM should be well
represent the effects of earthquake and structural behavior. The algorithm used for the record scale is a
conventional step-by-step algorithm. The step-by-step algorithm can be considered as the easiest way to
understand and program. Analyzes continue with increasing levels of IM with equal steps until convergence
is achieved (an indication of overall dynamic stability). In this case, the user will only need to select the IM
step and the maximum number of dynamic analyzes to get the results. To express the scale level, we need to
have a preliminary and temporary selection of IM (which is measurable). After a nonlinear dynamic analysis,
one or more curves of the structure response (DM) are obtained in terms of different levels of ground
movement (IM). Finally, the performance of the structure is evaluated by defining the extreme states and
processing the results using probabilistic relationships. The data obtained from the IDA analysis provides an
insight into the behavior of the structure, and is a bridge between the results of the additional static load
analysis and the dynamic response
In this paper the parameter of IM corresponding to the maximum of inter-story drift and the parameter of DM
corresponding to the spectral acceleration of the first mode (T;, 5%) S, were considered. In addition, the collapse-
preventing performance level of CP was analyzed. The results obtained from the fragility curves in the mode of CP
indicate that with the height increase of soft story and consequently becoming softer, the ten percent collapse
possibility of mid rise structures in the near fault records was decreased more than far fault ones. However in the low
rise structures, it has greater reduction in the far fault records than near fault ones.

Key words: Irregular structures, Soft story, Fragility curve, Near and Far fault, Steel moment resistance
frames
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