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Earthquake design spectrum in Chinese Design Code

List of seismic codes

TI11-74 (1974), TJ11-78 (1978), GBJ11-89 (1989), GB50011-2001 (2001)

1. Earthquake load in GBJ11-89

A design acceleration response spectrum is obtained as follows:
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Figure 1. A design acceleration response spectrum (GBJ11-89)

where,
Omax - the maximum acceleration (G) determined from seismic intensity zone IV - IX

(a) Frequently occurred earthquakes

[ntensity ¥l W ' ‘ I
Bmax 0.04 0.08 .16 0.32
(b) Rare earthquakes
Intensity il Wl X
Tas 0.50 0.90 1.40

T, : the period (sec) determined from site category I - IV

Site category

Mear- or far-earthquake

| 1 It v
Mear-earthguake 0.20 0.30 0.40 0.65
Far-earthquale 0,25 .40 0.55 .85




Earthquake loads along the height of the building
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2. Earthquake load in GB50011-2001
A design acceleration response spectrum is obtained as follows:
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Figure 2. A design acceleration response spectrum (GB50011-2001)

N1, M2, 7 : coefficients determined from damping ratio, (,
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Omax - the maximum acceleration (G) determined from seismic intensity zone IV - IX

Fortification intensity g 7 3 )
gﬁ;ﬁi Occurred | 04 | 0.080.12) | 0.16(024) | 032
%o gimmf;:mke Occurred | 28 | 050(0.72) | 0.90(120) | 140
Ef:f;um Basis | 905 | 0.10(0.15) | 020 (030) | 0.40

Mote: In the ifems of @ the values in brackets are used for the regions which Design Bazis
Earthguake acceleration values are 0.15g or 0.30g..

T, : the period (sec) determined from site category I - IV

Design Site class
earthquake I I v
Group 1 0.25 0.35 0.45 0.65
Group 2 0.30 0.40 0.55 0.73
Group 3 0.35 045 0.65 0.90
Earthquake loads along the height of the building
Fo.t+ AF,
FE‘.L. = HlGeq
.FE= aGHI- FEL (l_an} {i=11 2.--?])
2 G;H;
i=1
AF.=8.Fza




Seismic Intensity Zone
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Figure 3. Seismic Intensity Zoning Map in China
(provided by Dr. Okawa, BRI)

The affected area of the Sichuan Earthquake on May 12, 2008 locates in Zone VII.



3. Example

Figure 4 compares the design acceleration response spectra for different seismic intensity zones
IV-IX where the factor T, is assumed to be 0.4sec.

Also, the dotted line in the Figure shows the design acceleration response spectrum of the Japanese
seismic design code for soil type 1.

The difference between the design spectra among seismic intensity zones is very large; the spectrum
of zone IX is 5 times larger than that of zone I'V.

The design spectrum of zone IX exceeds Japanese one in the range of short natural period.
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Figure 4 Comparison of design acceleration response spectra

The affected area of the Sichuan Earthquake on May 12, 2008 locates in Zone VII. Therefore, the
earthquake load of the new buildings in that area corresponds to the half of the earthquake load of
Japanese ones. Also it corresponds to the maximum ground acceleration 150-200gal.



