

































































Dynamic Response of Soils

The seismic base shear coefficient is given by

C' = ﬁ Y (31)
Where
a = ol
B = B85
a, = bedrock acceleration ratio for the site

and depends on the seismic Zoning.

I = importance factor.

8, = elastic design response spectrum
factor for bedrock A foundstion and
standard damping of 5% and
determined from:

B, = (1.2) T*, where T is the period.

§ = soil classification and site condition
factor.

¥ = structural system type factor.

Within the framework of the present discussion,
atlention is given exclusively to the parameter § even
though the seismic zoning map that is current]y being
used in design leaves much to be desired. The design
response factor may be expressed by the following
equations for the given three soil types.

(i) For rock and stiff conditions (soil Type 1)

g =12DB < 25 (32)

(ii) For deep cohesioniess or stiff clay soils {soil
Type 2) ¢

B=13D" < 235 (34
(iii) For soft to medium clays and sands (s0il Type 3)
B=18N" < 25 (34)

A plot of § versus T (Fig. 23) for the three soil
types indicateg a general similarity with the Building
Standard Law of Japan (BSLJ)} and the National

Earthquake Hazard Reduction Project (NEHRP) of
the United States of America [11], who have had
many years of experience in asesmic design of
structures.

According to BSLJ, the coefficient R, is mssigned a
constant value of 1.0 for a period up to (.4 sec and
0.8 sec for soil Types 1, 2 and 3 respectively (Fig.
24 a). NEHRP on the other hand assigns a constant
normalized base shear coefficient of 2.0 for a period
up to 0.9 sec for s0il Type 3 and a constant
normalized base shear coefficient of 2.5. for a period
up to 0.6 sec for so0il Type 2 and up-lo 0-5-sec -for

soil Type 1 (Fig-24b).

The spectral curves of Fig.24 are derived from the
statistically deduced average spectra of different soils
preseanted in Fig. 16. From Fig. 16 it is apparent
that the variation of soil Type 3 is different from the
other soil types. Iis normalized prak acceleration is
lower than the other soil types. The normalized peak
accelerutions of the two soil «ypes drop quickly in
comparison with soil Type 3. In fact the normalized
peak acceleration of soil Type 3 remains constant till
about 1 sec.

Hence the proposal of ESCP1:83 of assigning an
equal maximum §-value for all the soil types does not
conform with the real situation. It would therefore
be appropriate to essign a different 8- value for soil
Type 3 in conformity with NRHRP. It is
recommended to use § = 2 up to a period of 0.9 sec
for this soil as indicated in Fig. 23. With this
modification  the ESCP1:83  recommendstion
regarding earthquake loading is comparahle with the
other codes that have been discussed above,

CONCLUDING REMARKS

From the preceding discussions, it has been possible
to present two epproaches {one analytical and one
empirical) for determining the response spectra of a
given sile.

Even though the analytical method simplifies the
complex wave patterns that develop during an
earthquake to one-degree of freedom, experience with
this methed has demonstrated its usefulness. In fact
the dynamic response analysis highlights details of
ground response characteristics of a given site more
than the empirical method, where these characteristics
are defused by the statistical averaging techniques.
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