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Type and Condition Damping Ratio
Stress Level of Structure (%)
Working stress, Welded steel, prestressed 2-3
0o more than aboul concrele, well-reinloreed

% yield point concrete (only slight cracking)

Reinforced concrete with 35
considerable cracking

Bolted and/or riveted steel, 5-7

wood struclures with oailed or
bolted joints

At or just below Welded steel, prestressed 5-7
yield point concrete (without conmplete
loss in prestress}
Prestressed conerate with no 7-10
prestress lefl
Reinforced concrete 7-10
Bolted and/or riveted steel, 10-15

wood struclures wilth
bolted joints

Wood struclures with nailed 15-20
joints

Soarce: N. M. Newmark, and W. J. Hall, Earthguake Specira and Design, Earlh-
quake Engineering Research Institute, Berkeley, Calif,, 1982.
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4 Story - Reduce Stiffness = 10 percent
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Earthquake Station Site Class Magnitude PGA (g)
Duzce, Turkey Bolu D 7.14 0.775
Imperial Valley El Centro D 6.95 0.2639
Northridge 1994 Sylmar D 6.69 0.7239

Loma Prieta Gilory Array D 6.93 0.4612
Northridge 1994 Newhall D 6.69 0.5864

Kobe, Japan 1995 Takarazuka D 6.9 0.6935
N. Palm Springs North Palm Springs D 6.06 0.644
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