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Study of damping property and seismic action effect
for soil-structure dynamic interaction system
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2. School of Highway Engineering, Changsha University of Science and Technology, Changsha 410076, China)

Abstract: Through investigating the property of structure damping, material viscous damping of soil and the radiation damping of
foundation considering translation and rocking, the coupling damping ratio and the damping reduction factor of the soil-structure-
interaction system are deduced. Based on studying of the relationship between damping reduction factorn and seismic influence
coefficient o , it is shown that it will improve the damping property and earthquake-resistant capability, and reduce the earthquake
action of the SSI system, so as to provide a theoretical basis for the aseismatic researches and aseismic designs.
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Fig.1 The simplified model 1 for soil-structure-
interaction system
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Fig.2 The simplified model 2 for soil-structure-
interaction system
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Table 1 The damping reduction factors in design codes and documents all over the world

B L M J[H UBC-97 ATC-40(1996 4F) F:[H FEMA-273(1997 4F) S NEHRP  SESAHUE B G
/% UBC-%4 (NEHRP97) Accelejration Velqcity Accelejration Velqcity (2000) (GB 50011-2001)
(NEHRP94) (IBC2000) region region region region
2 1.25 1.28 1.23 1.25 1.25 1.25 1.32
5 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
10 0.84 0.83 0.77 0.83 0.77 0.83 0.83 0.78
20 0.64 0.67 0.55 0.65 0.56 0.67 0.67 0.62
30 0.53 0.59 0.42 0.56 0.43 0.59 0.56 0.56
40 0.53 0.33 0.48 0.37 0.53 0.48 0.55
50 0.50 0.26 0.43 0.33 0.50 0.42 0.55
R2 ETIERRNIERFEEZwH R B,
Table 2 The damping reduction factors based on the acceleration responses spectrum
FHJE bt AN () BB, FHJE bt AN () 1K) Ba
/% 0.1 0.5 1 2 3 4 5 6 /% 0.1 0.5 1 2 3 4 5 6
©)2 120 127 127 116 1.08 1.08 1.02 0.99 (D)2 124 133 125 118 113 1.10 1.08 1.05
5 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 5 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

10 08 079 080 0.89 095 095 1.02 1.05 10 084 077 080 0.87 091 093 09 0.99
20 077 063 063 086 095 099 1.12 1.18 20 072 0.60 064 076 086 092 09 1.02
30 072 056 059 0.88 1.0 1.08 127 136 30 0.67 052 059 074 087 093 1.00 1.09
40 069 053 057 093 113 123 143 157 40 063 049 057 075 091 098 1.07 1.18
50 067 051 057 099 127 137 163 1.82 50 062 047 057 077 096 104 1.15 1.30

i3@ﬂﬁ%ﬁt§g“”%%§g%% Iz B R R B B, S IR PR B A
NEHRP(FEMA2000)5 USGS | e g ORI
Table 3 The site classification in code for seismic design of WA, PTUASCR N = B, , SLRATSGEEL
buildings(GB50011-2001), NEHRP(FEMA2000) A LAFR > % eI - 5 EEREE M8 A EAEH
and USGS in America Kl 3. 4 A FHJE g1 n rihdonE .
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Fig.3 The damping reduction factor 1 schematic
diagram of site C
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Fig.4 The damping reduction factor 1 schematic
diagram of site D
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Table 4 Parameters of structures

= Joi Wil E AL
/kg / (kN/m) /m
6 180 000 410 000 3.0 1.000 0
5 190 000 430 000 3.0 0.9363
4 220 000 460 000 3.0 0.8532
3 220 000 460 000 3.0 0.6762
2 220 000 460 000 3.0 0.572 6
1 230 000 470 000 3.0 0.3215
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Table S Comparison of earthquake action values

(kN)
B -SRI R FER R i 454
6 2.13x10° 3.96x10
5 1.98x10° 3.78x10
4 1.63x10 3.41x10°
3 1.37x10° 3.13x10°
2 1.03x10 2.51x10°
1 0.78x10° 1.62x10
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