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MASTER SYMBOL

For marl manyclavstonedataonly:

D SAN-ANTONIO RIVER

* SAN-ANTONIO RIVER WEATHERED

* SAN-PEDRO CREEK

* SAN-PEDROCREEK WEATHERED

For many clavstone and chalk data:

a GOVALLE-LATE-LAYSTONE

£ GOVATLE-LATE-GIALKY CLAYSTONE

£ GOVALLE-EARLY

o SSC-S.W.L

* SSC-M.LA.

x SSC-EARLY

* ONION CREEKIV

* ONION CREEK H

For chalk and limestone data:

o DART-PLANO LINE

N SLAUGHTER CREEK

* WAILER CREEK

+ BRUSHY CREEK



WATER CONTENT %

FIG. NUMBER OF’ SPECIMENVS WATER CONTENT FOR MARLY CLAYSTONE
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UNIAXIAL COMPRESSIVESTRENGTH
PSI

FIG. THE DISTRIBUTION OF UNIAXIAL COMPRESSIVESTRENGTHAT
DIFFERENTWATER CONTENTRANGEFOR MARLY CLAYSTONE
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Ucs , PSI
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Lovat TBM in Taylor Marl
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Lovat TEM in Taylor Marl
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Lovat TBM in Taylor Marl
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RunningAverageDaily PenetrationRateft/TBMhr
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Running Avenge Daily Utilization %
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CombinedLovats in Taylor Marl
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CombinedLovatsin Taylor Marl
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CombinedLovats in Taylor Marl
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CombinedLovats in Taylor Marl
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RobbinsTBM in Austin Chalk
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RobbinsIBM in Austin Chalk
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RobbinsTBM in Austin Chalk
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RunningAverageDaily PenetrationRateft/hr
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RobbinsIBM in Austin Chalk
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RobbinsIBM in Austin Chalk
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PenetrationRateftfFBMhr
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Information to Date 3/8/88
for the Govalle Tunnel Project - RobbinsTBM

7/1/Wi to 3/R/RS Total Protect to Date
Including shifts required for trailing floor thsuillnHon,
Haglund car switchout and crane muck system relocation
to a forwardshaft

141 14 feet in 432 shifts
32.7 ft/shift

98.0fV24 hourday -

7/1/87 to 11/2/87 Haglund Car Mucking System
Including shiftsrequitedfor trailing floor installation

3297feetin 170 shifts
19.4ft/shift

58.2fV24 hourday

11/13/87 to 3/8/88 CraneMucking System
Includingshiftsrequiredfor aanemuck system

relocationtoa forwardshaft

10817 feet in 234 shifts
46.2 ft/shift

138.7 ft124 hourday

For CraneMuckingSystemOperations:

I1/1f87to12/31jB7 2597ftin3Oworkingdays=S7ft/day

114/88to3/8/88 8256ftin44workingdays=188ft/day



For craneOperationsShifts with Fairly CompletePBQD RecoTds:

10285feet
1744.5shiftedhours

5.9 fVhow avcgead’vanccraw
141 Mayaveragedaily advancerave

InStantaneOusPCnCIIIdOnRateat 1500to 1800 psi thrustsystemptessmeaveragingabout
33 to 4.5 inJmin or0.28 to 0.36 injcuttcrhcadrevolution,atcutteiheadassumed
rpm=12.63.

AvcagcUtilization =54 %
AvaagcDowntime =46 %

Note: PerRecords,regrip time andSuewailing fir uainsto return is not
explicitely includedin downtime. Someof eachscurceof time is probablyincludcd
in both utilizationanddowntimecategories.

DowntimeDistribudot*

RaIL’Rail Repair/Derailments 13 %
UdliSsIInstaUandRepair 7 %
ConveyctRtpaWrBMandBackup6 %
GroundSupponandGripperCribbing 5 %
LaserandSurvey 3%
TBM HydraulicsRepair 3 %
BoltDriilRepair 2%
Elccwical SystemsRepahlPow1 %
RepaircrancazShaft 1%
Qiu Replacanent I %

MostFrequentCvc dDowntth

DerailnxntaaM11 Biukage
CoggedBucketsandMS fleanvTBMCcnwycr
Wawnzilafion at&4in
TaylorSlackOulfaIl
GripperSlippage
Vendlañcn- SmokeandDust


