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Analytical study of the earthquake type (far and near) and hazard level effects on
the height-wise load pattern in comparison with the standard 2800-4th load

pattern

Abbas Nazari?, Navid Siahpolo™, Akbar Hasanipoor?

1- MSc of Structural Engineering, Department of Civil Engineering, Institute for Higher Education ACECR, Khuzestan,

Iran

2- Assistant Professor, Department of Civil Engineering, Institute for Higher Education ACECR, Khuzestan, Iran
3- Assistant Professor, Department of Civil Engineering, Jondi-Shapoor University, Dezful, Ahwaz, Iran

ABSTRACT

Since the base shear load pattern along the height proposed by seismic
codes such as standard 2800-4th has been developed on the basis of elastic
behavior without paying attention to the type of earthquake (near or far
fault), it seems that the story lateral force under near and far fault motions
during inelastic behavior is different with the code load pattern. This
difference affects the distribution of strength and stiffness. In the previous
studies, less attention has been paid to the effect of a near-fault earthquake
on the story load pattern, although pulse type vibrations with a long period,
large amplitude, and short duration are important key parameters and may
affect the inelastic load pattern. For an instant, selection an appropriate
load pattern to design structures against near fault motions has a
significant role to improve the structure behavior and prevent damage.
Therefore, in this study mean value of exact load pattern has been assessed
for four steel moment frames with 4, 8, 12 and 18 stories under two sets of
earthquakes (20 near and 20 far- fault motions) and two earthquake hazard
level (DBE and MCE). Moreover, the 8-story model has been redesigned
with the exact load patterns. Based on study assumptions, results show that
exact load pattern differs from what has been proposed by standard 2800.
This difference depends on earthquake type, hazard level and the height of
the structure. In lower and upper stories, exact load pattern is larger than
the code value due to the higher mode and P-delta effects. However, for the
middle part, the code load pattern is conservative. For the far fault motions,
higher mode effects and for the near-fault earthquakes, the P-delta effects
are the main source of aforementioned differences. Furthermore, the result
of redesigned 8-story models shows that depending on the earthquake type
and hazard level, using exact load pattern can change parameters such as
stress ratio, element weights and inelastic drifts at the lower and upper
parts in comparison with the code based load pattern.
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' Static Load Pattern

* Nonlinear Dynamic Load Pattern
* Near Field

¥ Far Field
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Section 1D Name br tr hw tw
C1 BOX 300x300-t 15 300 15 300 15
Cc2 BOX 250x250-t 12 250 12 250 12
C3 BOX 220x220-t 11 220 11 220 11
C4 BOX 200x200-t 10 200 10 200 10
C5 BOX 350x350-t 18 350 18 350 18
C6 BOX 400x400-t 20 400 20 400 20
Cc7 BOX 450x450-t 22.5 450 225 450 225
C8 BOX 500x500-t 12.5 500 125 500 125
Bl W400t10 F 220t 10 220 10 400 10
B2 W400t10F 200t 10 200 10 400 10
B3 W400t9F 180t9 180 9 400 9
B4 W400t8F 160t8 160 8 400
B5 W420t12F 250t 12 250 12 420 12
B6 W400t10F 280t 14 280 14 400 10
B7 W 450t 12 F300t15 300 15 450 12
B8 W450t10 F300t 15 300 15 450 10

- re——220 MM ———=
i E——

400 mm 300 mm
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Record Name Earthquate Year Name Station PGA (g) Mangnit C.IOSESt
ude Distance
1 Imperinal Valley-06 1979 El Centro Arrayt# 0.61 6.53 7.05
2 Northridge-01 1994 Newhall-Fire Sta 0.18 6.69 5.92
3 Northridge-01 1994 Newhall-W Pico Canyon Rd 0.33 6.69 5.48
4 Northridge-01 1994 Rinaldi Receiving Sta 0.08 6.69 6.5
5 Northridge-01 1994 Sylmar - Converter Sta East 0.58 6.69 5.19
6 Kobe Japan 1995 KIMA 1.05 6.9 0.96
7 Kobe Japan 1995 Takarazuka 0.94 6.9 0.27
8 Landers 1992 Yermo Fire Station 0.1 7.28 23.62
9 Imperinal Valley-06 1979 El Centro Array #6 0.65 6.53 1.35
10 Northridge-01 1994 Jensen Filter Plant 0.12 6.69 5.43
11 Imperinal Valley-06 1979 EEC County Center FF 0.32 6.53 7.31
12 Imperinal Valley-06 1979 EC Meloland Overpass FF 0.44 6.53 0.07
13 Morgan Hill 1984  Coyote K ake Dam (SW Abut( 0.23 6.19 0.53
14 Loma Prieta 1989 Gilroy-Gavilan Coll 0.25 6.93 9.96
15 Loma Prieta 1989 LGPC 0.84 6.93 3.88
16 Northridge 1994 Westmoreland 0.4 6.7 29
17 Northridge-01 1994 Jensen Filter PlantGenerator 0.12 6.69 5.43
18 Northridge-01 1994 Sylmar - Converter Sta 0.65 6.69 5.35
19 Northridge-01 1994 Sylmar — Olive View Med FF 0.45 6.69 5.3
20 Kocaeli,Turkey 1999 Gebze 0.3 7.51 10.92
Ju 31 590 Ay Ve laseino F Jguo
Record Name Earthquate Year Name Station PGA(g)  Mangnit ude |§i|s(::1ﬁscte

1 Cape Mendocino 1992 Eureka 0.154 7.1 44.6

2 Chi-Chi Taiwan 1999 CHYO065 0.115 7.62 83.43

3 Chi-Chi Taiwan 1999 TAPQ95 0.14 7.62 109.1

4 Coyote Lake 1979 SJB Overpass 0.101 5.7 15.6

5 Kern County 1952 Taft Lincoln School 0.158 74 41

6 Kern County 1952 Santa Barbara 0.089 74 87

7 Kobe Japan 1995 HIK 0.14 6.1 95.72

8 Kocaeli Turkey 1999 Bursa Tofas 0.1 751 60.43

9 Landers,1992 1992 Baldwin Park — N Holly 0.273 7.3 131.6
10 LOMA PRIETA 1989 CAPITOLA 0.528 6.93 74.26
11 Manjil Iran 1990 Qazvin 0.183 7.37 49.97
12 N. Palm Springs 1986 Joshua 0.23 6 32

13 N. Palm Springs 1986 Soboba 0.25 6 32

14 Northridge 1994 Westmoreland LA — N 0.43 6.7 29

15 Northridge 1994 N Holly — Baldwin Park 0.1 6.7 29

16 San Fernando 1971 Castaic 0.32 6.6 24.9
17 Tabas Iran 1978 Ferdows 0.09 7.35 91.14
18 Cape Mendocino 1983 Rio Dell 0.16 7.1 18.5
19 Northridge 1994 Inglewood Union Oil 0.25 6.7 44.7
20 Northridge 1994 Baldwin Park 0.1 73 131.6
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Roof Drift Angle vs. Normalized Base Shear (V/W)
Pushover Analysis: LA 9-Story, Pre-Northdrige, M1
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