Seismic design of structures
Response spectra
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Grround motioas recorded during seversl earthquakes,
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Figure 6.6.4 Combined DV -4 response spectruns foc El Cemro ground motian; ¢ =
02,5, 10, and 20%.
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Elcentro response spectra

Response spectrum for El Centro ground motion
{=0,2,5,10,and 20%.
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Response spectrum plotted on normalized scales

* For the given acceleration ug(t), define acc. At suitable
interval
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A 12-ftlong vertical cantilever, a 4-in-nominal-diameter standard steel pipe, supports
5200-1b Weight attached at the tip as shown in Fig. E6.2. The properties of the pipe arc:
outside diameter, dp = 4.500 in., inside diameter dj = 4.026 in., thickness ¢ = 0.237 in

and second moment of cross-sectional area, I = 7.23 in®, elastic modulus E = 29, 000 ks,
and weight = 10.79 [b/foot length, Determine the peak deformation and bending stress in
the cantilever due to the B Centro ground motion. Assume that £ = 2%
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Plot the three dashed lines corresponding to the peak values of ground acceleration
ligo, Velocity tig,, and displacement ug, for the design ground motion

Obtain from Table 6.9.1 or 6.9.2 the values for a4, ey, and ap for the £ selected.
Multiply iig, by the amplification factor a4 to obtain the straight line b—c repre-
senting a constant value of pseudo-acceleration A.

w e
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Multiply i, by the amplification factor ay to obtain the straight line c~d repre-
senting a constant value of pseudo-velocity V.

»

Multiply ug, by the amplification factor ap to obtain the straight line d-e repre-
senting a constant value of deformation D.

B

Draw the line A = iig, for periods shorter than 7, and the line D = ug, for periods
longer than T;.

7. The tansition lines a-b and e-f complete the spectrum.
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TABLE 6.9.1 AMPLIFICATION FACTORS: ELASTIC DESIGN SPECTRA

Median (50 percentile) One Sigma (84.1 percentile)
Damping, &
%)

@s  av  ep o av op
1 321 231 182 438 338 273
2 274 203 163 366 292 242
s 2,12 165  1.59 271 230 201
10 164 137 1.20 199 181  1.69
20 117 108 101 126 137 138

Source: N. M. Newmark and W. J. Hall, Earthquake Specira and Design,
Easthquake Engincering Research Insttute, Berkeley, Calif., 1982, pp. 35
and 36.

TABLE 6.9.2 AMPLIFICATION FAGTORS: ELASTIC DESIGN SPECTRA*

Median (50 percentile) One Sigma (84.1 percentile)

@p 321 -068 In & 438—1.04 In £
@y 231-0411n¢ 3.38—-0.67 In &
an  1.82-027 In & 273-0.45 In £

Source: N. M. Newmark and W. J. Hall, Earthquake Spectra and
Design, Farthquake Engineering Research Institute, Rerkeley, Calif.,
1982, pp. 35 and 36.

*Damping ratio in percent
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Pseudo-acceleration design spectrum

+ iy, =19, dy, = 48in/sec, and uy = 36in. « {=1,2,5, 10, 20%




* Mcan and mean + 1o spectra  « Design spectrum
= Probability distributions for v

25-Apr-19

Design Spectra

Construction of elastic design spectrum
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* Please read the text book for further clarification
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