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MASTER SYMBOL

For marl , marly claystone data only :
a SAN-ANTONIO RIVER

n SAN-ANTONIO RIVER WEATHERED

. SAN-PEDRO CREEK
= SAN-PEDRO CREEK WEATHERED

ly cla e

+  GOVALLE-LATE-CLAYSTONE
A  GOVALLE-LATE-CHALKY CLAYSTONE
a  GOVALLE-EARLY

° SSC-S.W.L.
. SSC-M.J A

x SSC-EARLY

® ONION CREEK IV

¢ ONION CREEK 1I

limeston

a DART-PLANO LINE
» SLAUGHTER CREEK
= WALLER CREEK

+  BRUSHYCREEK
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FIG. THE DISTRIBUTION OF UNIAXIAL COMPRESSIVE STRENGTH AT
DIFFERENT WATER CONTENT RANGE FOR MARLY CLAYSTONE
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FIG. STRENGTH OF MARLY CLAYSTONE AT DIFFERENT WATER CONTENT RANGES
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Robbins TBM in Austin Chﬁlk
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Robbins TBM in Austih Chalk
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Robbins TBM in Austin Chalk
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Information to Date (3/8/88)
for the Govalle Tunnel Project - Robbins TBM

2/1/87 to 3/8/88 Total Project to Date
(Including shifts required for trailing floor installation,
Haglund car switch out and crane muck system relocation
to a forward shaft)

14114 feet in 432 shifts
32.7 fi/shift
98.0 fi/24 hour day

7/1/87 to 11/2/87 Haglund Car Mucking System
(Including shifts required for trailing floor installation)

3297 feet in 170 shifts

19.4 fi/shift
58.2 ft/24 hour day

11/13/87 to 3/8/88 Crane Mucking System
(Including shifts required for crane muck systemn
relocation to a forward shaft)
10817 fect in 234 shifts

46.2 fi/shift
138.7 £t/24 hour day

For Crane Mucking System Operations:
11/16/87 10 12/31/87 2597 ft in 30 working days = 87 ft/day
1/4/88 to 3/8/88 8256 ft in 44 working days = 188 ft/day



For Crane Operations Shifts with Fairly Complete PBQD Records:

10285 feet
1744.5 shifted hours

5.9 ft/hour average advance rate
141 fi/day average daily advance rate

Instantaneous Penetration Rate at 1500 to 1800 psi thrust system pressure averaging about
351 142’:56i:;1J1'nin or 0.28 to 0.36 in./cutterhead revolution, at cutterhead assumed
rpm=12.63.

Note: Per Records, regrip time and time waiting for trains to return is not
explicitely included in downtime. Some of each source of time is probably included
in both utilization and downtime categories.

Downtime Distribution;

Utilities/Install and Repair
Conveyor Repair/TBM and Backup 6 %
GroundSugpmandGripper&ibbing
Laser and Survey
TBM Hydraulics Repair

»  Bolt Drill Repair
Electrical Systems Repair/Power 1 %
Repair Crane at Shaft
Cutter Replacement

Most Frequent Causes of Downtime:

Derailments and Raél B

Clogged Buckets and Mmmm Conveyor
Water Accunwilation at Heading -

Taylor Slack Qutfall

Gripper Slippage

Ventilation - Smoke and Dust
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