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Tunnel Boring Machine (TBM)
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TBM Breakdowns
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Cutting Head




TBM Repairs

Three ways in which TBMs can be repaired while

underground:

* From the front of the cutting head between the tunnel face and
the TBM

e Recovery tunnel is bored and/or a larger cavity is excavated

* From behind the cutter head under pressurized or non-
pressurized atmospheric conditions, assuming smaller
replacement parts or local mechanical fixes can solve the
problem; and/or

* From the surface above by building a construction site with an
excavation pit to lift, remove, and replace parts of the TBM
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Bertha Cutting Head and
Motor Assembly




Crane Lifts

How to unearth Bertha for repairs

In a few weeks, a red crane will hoist the 2,000-ton front section of the tunnel machine out of a temporary,
120-foot-deep access pit. The disc-shaped piece will be laid on the surface and taken apart, so crews can replace
the main bearing and add reinforcing steel to the whole front end. Here are the major steps:
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South Pasadena - Before




South Pasadena - After
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Sinkholes



Settlement Problem in Seattle

= The SeattleTimes Local News o

TRANSPORTATION CRIME POLITICS EDUCATION EASTSIDE HEALTH OBITUARIES

Local News

Cracks in Pioneer Square cause worries to surface

= TheSeattleTimes Local News jo
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Local News

Water main may be latest tunnel worry




Further Study Needed

» Draft EIR/EIS
e 1.3 Purpose and Limitations: “The preliminary design concepts
presented herein are limited to the geotechnical information
available to date (CH2M Hill, 2014b). Concepts are expected to
be modified and refined as additional geotechnical information
becomes available”
* Tunnel Evaluation Report — Appendix C
e 5.8 Preliminary Assessment of Tunnel Excavation Methods for
Running Tunnels: “... however, this is subject to change as more
geotechnical data becomes available and because the study of
the range of grain sizes for each type of TBM is a developing field.
For the diameters being evaluated for both tunneled alternatives;
it’s expected that it will be feasible for TBMs to excavate the
tunnels; however, further study as to the type of TBM to be used
for each of the alignments will be evaluated in future phases of
this study.”




5 Reasons the Tunnel
Alternative is Risky

There not enough geological tests for tunneling and too many

underground unknowns

SR-710 TBMs must bore through five active faults and below

two depleted water tables

Dewatering may create settlement issues, sinkholes and

groundwater contamination.

Caltrans and Metro don’t know what kind of TBM design

they’ll need

* Type and function is based on a complete geology survey which
has yet to happen

Most importantly, the TBMs will be the largest and the

heaviest in the world and designed with untested technology

* No TBM larger than a 50 feet diameter has worked without a
significant breakdown, ours would be 60 feet




