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- INTRODUCTION -

In response to correspondence to the Resident Engineer on Contract 144]
{see attachment), it was decided by the Department to make an on-site investi-
gation of the alleged hazardous conditions. This inspection was conducted
on November 1st and 2nd by D. G. Cochran, Enginee}ing Geo]og%st; B. K. Replogle,
Engineering Geologist; and Mr. C. H. Hérned, Consulting Geological Engineer.
~The Resident Engineer, J. Cress and W. Marsh, Assistant Construétfon Engineer
were also present during much of this examination.

This report presents the findings and recommendation; of B. Replogie
and D. Cochran, as reviewed and concurred in by D. S. Moﬁher, Chief Engi-
neering Geology and Foundations Section, and Mr. C. H. Harned, Consulting

Geological Engineer.
-GENERAL GEOLOGY -

The East Portal areé 1ies within the Strathearn formation, a late
Pennsylvanian age limestone and interbedded calcareous shale. These rocks
are generally moderately to well jointed and fracture@} strike generally
N 20° W, and dip steeply 75° to 80° to the NE. For a more detailed dis-
cussion of this subject see:

"Geologic and Foundation Report for Carlin Canyon Tunnels,”

C. H. Harned, Clgir A. Hi11 & Associates, pg. 4 - 8, Sept. 1964,

- PORTAL FACE CONDITIONS -

During the inspection of Nov. 1st and 2nd, 1973, several post-
Pieistocene shear planes and faults were noticed above the East Portal
area. These were previously noted in Mr. Harned's report of September,

1964 :



"Effects of the faulting are seen in the limestone
beds of the Strathearn formation in the vicinity of
the East Portal area. Here a very high degree of
fracturing, brecciation, and local strike and dip
variations attest to the fault's presence. Minor
parallel faults, adjacent to the main fault and
within the limestone, no doubt accompanied the major
faulting."

Since this report was made available to all bontractors during the
pre-bid period, to claim "changed conditions" now, indicates that either

the contractor or hjs consulting engineer-geologist failed to properly

AT

review and evaluate this information.

. The major fault trends N 15° - 20° W and dips 70° - 80° NE. This

is apparently a bedding plane fault with dip and strike corre]ating_quite
closely to the dip and strike of the bedrock. Another smaller, steeply
dipping shear'zoﬁe; in some places Tess than 1/2" wfde crosses thg major
fault appfoximately 100’ wesf of the westbound centerline. About 140°
behind the borta1 wall and approximafely equidistant between the two bores,
this plane intersects anqther shear zone along tﬁe bedding p]aﬁe. Tﬁe
-intersection*6f.these-three p&anés has—produced—a triangular area of poten=
tially unstable material consisting of large "bou?der;" surrounded by
high1y sheared although essentially competent materié]. (See Figure 1.)

The East Portal face has been scaled and shape& under contract to -
approximately 3/4 to 1 slope. The original slope was approximately 1 1/2 to
1, and was covered by several feet of.talus and colluvium, where outcrops .
were not present. Some blasting of the bedrock wés undoubted1y.necéssary
during the shaping of this slope as evidencedtw'shbt boreholes exposed on
some bedrock surfacé%. o

Construction of én access road above the portals during these operations

exposed the footwall of the major fault above the east bound bore. The



badrock Tace along the footwall is fractured, with the fractures filled
with a black earthy manganeseloxide, indicating that these cracks have

existed for a very long period.
- POSSIBLE PROBLEM AREAS -

Three potentially hazardous conditions were observed during the inspec-
tion of November Ist and 2nd. |

First, a large rock mass above the portal wall and between the tunnel.
bores was appareﬁt]y loosened by the final péfta] excavation blast. Mr. Cress,.
the ﬁesident Engineer, stated that 5335 1bs. of explosive was utilized :
for this blast as compared to only 800 to 1500 lbs. for previous shoté. This
obvious over—shoéting at a tunnel portal area, where maximum weathering and
associated rock incompetence is legendary, indicates contractor inattention
at best and.outright incompetence at worst. This unnecessari]y large shbt
undoubtedly loosenead and‘fractured this rock mass.

Second, higher up the face, some rock exposed on the bedding plane
fault is fractured and appears to preseﬁt a problem. However, close
inspection of these fractures shows thgt they are filled with soil, thus
indicatfng their existence over a long period of time.

Finally, higher on the face are the three large "boulders" that appear ‘
as if they could work Toose and tumble to the portals. These could in reality

be in-place bedrock and prove to be stable, but it is not known for sure.
- GENERAL STABILITY CONSIDERAfIONS -

In designing the excavation and stability of a high rock cut such as
the East Portal face, an engineering prediction can be made regarding the

steepness of the angle at which it will safely ﬁtand. This evaluation is
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predicated upon the attitude and combinations of rock Jjointing, beddiné
planes and faulting.

Such rock structures that dip into the slope face will generally have
a minor effect on the stability of the excavation. Convefse]y, those planar
discontinuities with dips that are oriented toward the open cut face of a
stope must be carefully considered. Further, the detrimental effect on the

stability of a slope increases as the strike of the joints become more nearly .

parallel to the slope face. _

It is significant that the rock planar discontinuities at the East
Portal area are nowhere near parallel to the slope face. In addftion, the
face is actua]dy concave in plan, and should exhibit a strengthening effect
because of compressive stresses. .

For these reasoné it is believed that this slope is quite stable, and

no danger of a massive rockslide is 1ikely.
- CONCLUSIONS_AND RECOMMENDATIONS -

1. Our study of the bedrock characteristics indicates that no danger of
a bedrock si1de or other bedrock instability ex1sts at the East Portal
area. However, we would be very 1nterested to see Mr. McHuron's
"geometry of rock masses" referred to in his September 25 correspon-
dence so we could better evaluate his concern.

2. It is our opinion that the only immediate hazard existing at this time
resuits from the highly fractured material immediatg]y above and between
the tunnel bores. It is believed that this condition was caused by
excessive b}ésfjng during the portal excavation, and that any correétive

" measures undertaken by the contractor to protect his workmen wﬁile

working behind the portal walls are wholly his responsibility and
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shog?d be entirely at his expense.

A feasibie solution to this possibly dangerous condition would be
to place the portal wall backfi]l using a convevor system. The backfil}
should be placed to the top of the portal wall, then Targe rock should
be placed from the top of the wall at a 3/4 to 1 slope over the fractured
area. (See Figure 2.) Grouting of the rock backfill and the fractured
rock above the portals could then be accomplished without danger to the
workmen .

The possible instability preéiously described as the "boulder" area cqu1d
be correcfed by the use of rock bolts. These bolts would tie the boulders
together and also could be installed through the boulders and into the
bedrock behind. Rock bolts up to 40 feet in length may be required to
reach bedrock in this area. |

Drainagg_above the portals should be such that no ponding can take

place, and if any vertical fractures are discovered they should be

filled with grout. Since the major fault zone is depressed in the

upper area aﬁd acts as a drainage channg], as an extra precautionary
measure to prevent water from entering this zone the depression

could be cleaned and lined with concrete. (Sée Figure 1).
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CONSULTING ENGINZERING GEQLOTIST
272 MOCKING 8IR0D CIRCLE, SANMNTA ROSA, CALIFORNIA 93203
- {707) 5390211t

Sepizuber 25, 1973

I

Mr. James E. Cress, Resident Engineer
Hevada Department of Highuways :
Elko . : =

"evada 8980 ..

Dear Mr. Cress: - - pird
- This letter about the potential instaebility of the East Portal
area of the Carlin Canyen Tunnels and the engineering geological

-
&y

hazards envisioned, is intended to constiute notice of ny
professional.concern regarding this matter.

. Iwo way traffic through the Tast Bound ‘Tunnel is intended about :

< .Mareh 15, 197%, as I .understand from you during our discussions

* of the above matter on the afterncor of dugust 30, 1873, Thus,
“time is of the essence. Unless you can refute my geometry of :
rock masses or repeal the Law of Gravity, a serious problem exists.

iy concern says that I stay with your problem until you can say to
re, "We see the conditions you speak of, we understand the effects
you envision, but we ars satisfied that the rock conditions
encountered are suitable and satisfactory because our design
anticipated such conditions; therefore, already both stability

and safety have been prudently provided for in our design and
construction of the East Portal area’.

You may believe that I-am suspect in this matter because the

full impact of this occurred to me while pursuing work for your
Contractor, Lockhzed. Someocne has to stand up and tell you what
you have created. Today I may be suspect but hopefully tomorrow
yvou will study this matter fully, possibly first walking it out.
with Stan Mosher and me to test the details at the full scale
model itself. Also, take it to your consultants and designers .
and get their combined stamp of satisfactory approval as to this
design for these ground conditions. : " A : o

What I am saying is: : : . : P )
a) X do not want injury from a rock fall, or mass movement
by inverted wedges now daylighted in the backslope or a portal -
collapse, if it is possible to prevent such. . . (A )
b) - I am bringing a potentially serious condition to your
- attention and will continue to do so until you have heard me out..
c¢) Then it is yours, : = -
d) I do not:think that this should be aired publicly but
preferably resolved by engineers and other professionals in
these matters. 2 - ' :

P - - . 8 ir - . s =i

DATE RECEIVED so—0=73 o Ea BT >
Received b e ;

T ) | _ . . - Ao ‘-: T S
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Mr. JDhn_E{_Eress,_Resident Enginser September 25, 1973 - page !

@) The backslops may be stable until after the snows bus

clay seams are drying out and winds will unravel those ok .
masses separated by clay seans. There is no provision for
dérainage, so seepage into the clay seans is inevitable to
lubricate them, then it is only a matter of time. Put another - g
way, it is potantially unstable now, bescause the seams will ba A
‘lubricated, and frezezing and-thawing will occur. Tt is nmot a - - -
question of whether it will come down but "How scon?" and "How i
much?”. ' Time and gravity will have their effect. et LRI

'~ +I) This serious condition warrants your immediate attention
and prudent:action. © | . L s T £t T

My intentiom is to help. . Please zdvise me how I may assist you .
“in bringing this probler to the attention of your superiors - SR AN R S
for such consideration tnat it may ba vasolved sOon... . ui “te Tl EL

T,

I : 1 E i b 1 - - r i k i F 1 3 3, e
e S et ~ iw ... Respectfully submitted,
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