1

I Journal of the Korean Geo—Environmental Society

o
H
0,
ol
M
=
o
2
2

in
n
S~
o
)
K
32
a
O
i}

=
o= thEE x)a} 52 ojake] R LxZo] AL T AT} Stewart et al.(2012)-& X|5}Z0]
KN

9(11): 31~37. (November 2018)  http://www.kges.or.kr DOI https://doi.org/10.14481/jkges.2018.19.11
=5 OEFE= — oS = —
X[SHS-XIHt 25545 AR T2t 7|2 xHO|

Extracting Foundation Input Motion Considering Soil-Subterranean
Level Kinematic Interaction

Shamsher Sadiq” - @ X| & -2 = &% - ut = 35

Shamsher Sadiq * Jinam Yoon * Juhyong Kim * Duhee Park

Received: October 8", 2018; Revised: October 11" 2018; Accepted: October 16", 2018

ABSTRACT : Most of tall building systems are composed of above-ground structure and underground structure used for parking and
stores. The underground structure may have a pronounced influence on tall building response, but its influence is still not well
understood. In a widely referred report on seismic design of tall buildings, it is recommended to model the underground structure
ignoring the surrounding ground and to impose input ground motion calculated considering the underground structure-soil kinematic
interaction between at its base. In this study, dynamic analyses are performed on 1B and 5B basements. The motions at the base
are calculated to free field responses. The motions are further compared to two procedures outlined in the report to account for
the kinematic interaction. It is shown that one of the procedure fits well for the 1B model, whereas both procedures provide poor
fit with 5B model analysis result.

Keywords : Tall building-underground structure interaction, Kinematic interaction, Transfer function, Embedment effect, Base slab
averaging
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Fig. 1. Modeling approaches (a) Direct model, (b) Fixed base at surface (Case 1), (c) Fixed—base at subterranean level (Case 2), (d) Rigid
bathtub (Case 3), (e) Spring—dashpot with depth variant excitation (Case 4)
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Fig. 2. Schematic illustration of substructure approach to solution
to account for soil—structure—interaction
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Fig. 3. Two basement models: (a) 1 level basement model, (b) 5 level of basement model
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Fig. 4. Selected soil profile and input rock out crop motion

Table 1. Characteristics of selected rock outcrop motion for time history analysis

Earthquake name Year Station name Magnitude Mechanism Rupture distance (km) Vss0 (m/s)

Northridge 1994 Vasquez Rocks Park 6.69 Reverse 24 996
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