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fock core

photgraphed, and bgged Lab testing yields rock strength

20 CAD modelabove showsview at Orbda end of tunnel with existing third b 7kt and dth

Boreon the right ~gr

o retrizved friom boreho k i . A

and atherdaiz needed to design the tunnel sipport and things

Horizontal bote ho ks behg drifled in March 4
2008 neqr the propaosed East Poria!.

step 1

4

His toric constru tion
photos and documents
of thefirst 3 Callecott
tunnetbores yickls
wakiable bfommation
about the ground
conditions thatcan

be expected in

the new tunnel

step 2

Tunnel Alignment and Interaction: Proposed alignmentis refined while
potential impact on existing 3rd bore must be considerad,

Historical Review and Geotechnical Investigation: Rock and soil samples are taken
from proposed alignment - Surface geologic formations, faults, and groundua ter

conditions are reviewed and analyzed.

Final Step

Engineears and ge
ologists map and
intarprat actual
ground conditions
ancountered
during tunnel con-
struction to ensure
appropriate
ground support
types araplaced to
mesat design
reguirements,
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Final Tunnel Lining and Finishes:
Watarproofing, final concrata lining, lighting, architectural finishes and saf ety
systams are designed to meaet long-term design life of new tunnel.
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Fihiteelemant computet modeling & used to determ ing A
alowab k¢ karance between the new tunne! and the existing

on ground conditions de d from gealogic

andhistoric avestigation.

Stepd

Initial Tunnel Lining and Excavation
Design: Full tunnel will be mined in stages
(drifts) from topto bottom so smaller areas
can be more sasily supported with
sprayed-on concrata (shotoratg),
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Amechanical ‘Roadheader"will be used to cit thiough most of the fock g7

Sprgved-on concrete (shoforete) isapplied over d
steel supports to the top of the tunne! to provide
temporary spport durng construction,

step 1

Staging Area Preparation: Construction Equipment, trailers, and materials are
gathered at each portal and softer earth and rock materials are removed to all ow

beginning of mined tunnealing. stall 2

Tunnel Excavation: Tunnel is excavated in stages from
both the Oakland and Crinda Portals,

Emergency cross-passages willbe nstatied
tio cllows scfie excit o the 3rd bore in case
of emergency. g

step 4

Tunnel Utilities: Lighting, ventilation
and other tunnel utilities arainstalled
. in tunnel and cross-passages. Final
I:I“al stall roadway surface is placed.
Tunnel Opens! Final system, quality, and safety cheacks are parformead
prior to opaning tunnel to traffic.

step d —

Tunnel Concrete Lining: Final Concrate Lining is cast-in-place with steal rainforcament to form thefinal
structural surface of the tunnel,
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ROADHEADER

This equipmentill be
the primary excavating
aquipment used in the
tunnel to excavate
softer rock, [tusesa
rotating cutter head
thatgrinds the rock
avay in a controlled
manner and conveys
the muck to dump
trucks behind itfor
hauling.

DRILLJUMEQ

Large drill jumbos may be used to drill in haoles in precise
patterns at the face of the excavation. These holes are used
for setting small charges to loosen and excavate vary hard
rock encountered in the tunnel,

ROLLING STEEL FORMS
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DUMP/HAUL TRUCKS

10-20 Cubic Yard rubber tire dump
trucks are used for transporting
muck out of tunnel.

Pre-fabricated steel forms made to the exact final dimensions of the
tunnel allow efficient placement of the final concrete lining along the

acavated tunnel,
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GEOLOGIC/GEOTECHNICAL STUDIES

0 PRELIMINARY TUNNEL GEOLOGY
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