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Work Plan A.11-01 ShakeCast Extension: Ventilation Structures (M-Line & W-Line)

Scope:

SCOPE OF SERVICES TO BE PERFORMED BY HDR AND WORK BREAKDOWN
STRUCTURE

These services are as described as follows:
Task 2.1 - Project Management:
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Project management support throughout the schedule outline in this work plan proposal.
Coordinate HDR. & sub-consultant’s project staff with BART s project staff.

Attend bi-weekly progress meetings set up by BART staff (Up to 16 migs).

Attend HDR kick-off meeting with BART staff and Sub-consultants.

Design Quality management plan and follow through of the process for deliverables to BART.
Document control of deliverables that come in and are submitted between HDR and BART party
stakeholders.

Lead internal consultant team meetings and document meeting minutes

Progress report preparation and subconsultant coordination

Task 2.2 — ShakeCast Analysis Support:
In addition to developing, submitting, and addressing BART s comments regarding the deliverables, the
Scope of Work shall include at a minimum:
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Determine geographic coordinates of BART facility for (1) the 6 underground ventilation
structures along M-Line (2) 2 above-ground ventilation structures connecting to BART steel
tunnels in W-Line.

Develop geotechnical parameters for each facility based on existing data, with a maximum of two
{2) profiles per facility to be developed depending on stratigraphic variability.

Review structural drawings for the structures and determine strength and duetility parameters
consistent with the existing BART ShakeCast fragility curves.

Create fragility analyses and calculations for BART facilities within the ventilation structures
using the same approach as the original ShakeCast fragility development, including developing
an appropriately scaled and modified site-specific suite of ground motions at each site,
performing equivalent linear site response analysis in DeepSoil to calculate effective shear
modulus, performing nonlinear response soil-structure interaction history analysis in PLAXIS 2D
for each underground structure, evaluating the structural response of each structure including the
calculation of Demand-to-Capacity Ratios (DCRs) for each structural component, and calculating
the controlling fragility values for each structure under different structural performance levels
using margin factors consistent with the BART methodology.

Structure MV [3/MV 14 is relatively shallow and hence will be analyzed using the simplified
NCHREP procedure.

Structures MV35/MV56 and MV3T/MV5E are very similar structurally and hence will be
represented using a single finite-element model with a representative soil profile and
corresponding ground motion suite.

Provide a ShakeCast Fragility Calculation Report summarizing the assessment analyses and
results. Provide results from a sample scenario earthquake to demonstrate the inclusion of the
ventilation structures,

Provide a final ShakeCast Implementation report with the updated ShakeCast image.

Provide support to BART Staff for uploading the fragility data to ShakeCast.



Prime: HDR

Subconsultant Amount
Slate $ 49,099
Earthquake Engi $ 151,215

Total Work Plan Value: $ 256,056




