Soil-Structure Interaction Analyses for BART San Francisco Transition Structure

By
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The BART train crosses under the San Francisco Bay through Transbay Tube (TBT) and San Francisco Transition Structure (SFTS) before continuing under downtown San Francisco through bored tunnels.  The SFTS is a large, stiff structure that is buried over 80 feet into soft clay (Young Bay Mud), and is connected to the TBT and the bored tunnels through seismic joints.   
The Soil-Structure Interaction (SSI) evaluations for the SFTS included interaction of stiff, buried structure with surrounding soil and the resulting stiffness and radiation damping, as well as non-linearity within the soil and the resulting hysteretic damping.  The presentation will briefly cover the general aspects of generating scattering motions and frequency dependent impedance functions using frequency domain approach (analyses using the SASSI software) and developing a frequency independent (constant) KMC system (stiffness - virtual mass - dashpot) for time domain modeling of seismic soil-structure interaction problem (ADINA in this case), as well as modeling of nonlinear soil behavior (using FLAC 3D).  The presentation will cover how these principles were used for the SSI evaluation for the SFTS.
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Step 26148 Model Perspective
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Center. Rotation:

X: 5412e+004 X: 30000

Y. 5.765e+002 Y. 0.000

Z:-3.83%+002 Z: 20,000

Dist: 2.198e+003 Mag. 1
Ang: 22500

Contour of X-Displacement
Magfac = 0.000e+000
Live mech zones shown
0.0000e+000 to 1.0000e-001
1.0000e-001 to 2.0000e-001
2.0000e-001 to 3.0000e-001
3.0000e-001 to 4.0000e-001
4.0000e-001 to 5,0000e-001
5.0000e-001 to 6.0000e-001
£.0000e-001 to 7.0000e-001
7.0000e-001 to 8.0000e-001
8.0000e-001 to 8.0000e-001
9.0000e-001 to 1.00002+000
[5] 1.0000¢+000to 1.0571e+000
Interval = 1.0e-001
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