CASE HISTORY
Ref: INT / CH / TL004 — Rev:01, Mar 11

SAN FRANCISCO BAY UTILITY TUNNEL CONSTRUCTION
SAN FRANCISCO, CALIFORNIA, USA
TUNNELLING - PRECAST CONCRETE SEGMENTS
Product: Wirand FF3
Problem
The San Francisco Bay Utility Tunnel will ensure the
provision of reliable, clean and affordable water to the 2.4
million customers in San Francisco, Alameda, Santa Clara
and San Mateo. It is designed to replace the existing
pipelines which cross the bay on a system of trestles.
The tunnel is part of the San Francisco Bay Utility
Commission’s (SFBUC) $4.6Bn project to upgrade the supply
network from the Hetch Hetchy reservoir in the Yosemite
National Park and the Tuolumne River watershed .
By tunnelling, the solution enhances the aesthetics of the
bay, as well as reducing the vulnerability of the pipeline to
earthquakes.
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Solution
The final solution includes 8000 metres of 3.70 diameter
tunnel, lined with fiber reinforced precast concrete segments.
A concrete mortar lining was applied to the inner face of the
segments. A new 2.78m diameter steel pipeline for water
transmission, would finally be installed within the concrete
tunnel. The segment lining acts as the support component of
this composite solution.
The tunnel passes through the soft strata beneath the San
Francisco Bay between the East Palo Alto area on the west
side of the Bay and the City of Newark on the east side of it.
The tunnel bore runs between 12 and 21m below the sea bed
and is lined with the bolted, precast concrete segmental
lining. An earth-pressure balanced Japanese TBM is being
used within the soft ground to prevent collapse of the
excavation.
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It is expected that the 120,000m of excavated material will
be distributed within wetlands adjacent to the project. This is
part of an environmental restoration project.
Once the tunnel has been constructed and structurally
supported by the precast concrete segments, the steel water
supply pipeline will be installed.
Maccaferri Inc. worked with the precast concrete segment
manufacturer and tunnelling contractor to meet the
performance specification for the Steel Fiber Reinforced
Concrete (SFRC) segments.

Client:
SAN FRANCISCO PUBLIC UTILITIES COMMISSION
Main contractor:
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Products used:
1000t MACCAFERRI WIRAND FF3
Date of construction
SPRING 2011– SPRING 2012
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Trials of the concrete mix selected for the concrete and steel
fibre dosage rates were carried out to optimise the mix
design.
The trials demonstrated that a dosage rate of 35 kg/m3 of
Wirand FF3 met the specified performance requirement,
based upon the flexural toughness testing procedure in
ASTM C1609.
Maccaferri is rapidly making a name for itself as a provider of
innovative and cost-effective solutions for tunnelling works.
Working closely with the project team enables mutual benefits
to be realised.
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Unlike macro-synthetic fibres, steel fibres are proven to offer
structural benefits to concrete; on some major infrastructure
and metro projects, Wirand Steel fibre Reinforced Concrete
(SFRC) has replaced all the traditional steel reinforcement
within the tunnel segments. This is due to the high Young’s
Modulus, very low creep and high temperature resistance of
steel fibres.
A further benefit of the tunnel is that it now avoids shoreline
habitats, including the 30,000 acre Don Edwards San
Francisco Bay National Wildlife Refuge.
Segment storage area prior to installation
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To ensure the specified dosage of fibres are delivered to the
concrete mix, Maccaferri supplied its DOSO machines to the
pre-cast plant. These machines can be stand alone, but in
this project were fully integrated into the pre-cast facility using
Maccaferri’s production specialists. The DOSO dispensed the
fibers directly into the mixer in harmony with the cycle
batching. This enabled an homogenous distribution of the mix
minimizing any scattering effect in the fiber count testing
results which formed part of the project Quality Control. This
solution fully met the project quality requirements.

