
FENIX & SCISSON, INC.

ENGINEERS - CONTRACTORS

TO: JOB: D/S 1664
Jo e

MINING EXPERIENCE THROUGH FAULTED
WELDED TUFF BEDS IN U12G TUNNEL

FROM: RE: ROCK MECHANICS DRIFT

DATE: September 23 1985

A 16.5' W x 16.5 H x 98 L horizontal drift was mined in the welded tuff beds
in G tunnel between 10-7-81 and 2-18-82. The top slice was conventionally
mined by drilling and blasting a 16.5 W x 11 H top slice to CS prior to
mining the bottom cut 16.5 W x 6 H.

As the top slice advanced, 7/8 x 8 rock bolts with resin anchors were
installed on a 3 x 4 pattern. On 11-6-81, when the top slice face was at CS
0+41, 1-1/8" x 16 resin anchored hardening rock bolts were installed 5 each per
row across the crown of the drift beginning at CS 0+10. Rows of hardening rock
bolts were installed 5 per row with 4 between bolts in the row and 4 between
rows at a pace that resulted in the hardening rock bolts being installed about
40 behind the face of the top slice drift which was already supported with 7/8
x 8 resin anchored personnel protection rock bolts.

The near vertical fault with about 3 of vertical displacement which transverses
the drift at CS 0+60 was mined across on 11-19-81 without comment by the F&S
mining inspector in his daily inspection log. On 12-2-81, when the face for the
top slice was at CS 0+78, the F&S mining inspector commented in his daily log:
In drift back at CS 0+60, the formation changes from a welded red tuff to a

light grey non-welded tuff on a 5angle(fault). Non-welded grey tuff measures
3 thick in the back at CS 0+78. On 12-4-81 the non-welded grey tuff was
reported as 2 thick in the top of face at CS 0+85 indicating about an 8
positive dip of the contact between the welded and non-welded tuff.

The inspection record shows that the area of the drift with the fault was
initially mined on 11-19-81. Preliminary 7/8" x 8 rock bolts were installed in
the faulted area 11-20-81 and then on 2-16-82, roughly 3 months later, 1-1/8 x
16 resin anchored hardening rock bolts were installed on a 4' x 4 pattern
across the back in the area adjacent to the fault at CS 060. There was no
record of the faulted area resulting in ground support problems, and no special
bolting was installed in the area of the fault.

The conclusion drawn is that the crossing of the near vertical fault with 3 of
vertical displacement did not result in the need for any special ground support
in excess of the standard used in the drift where no faulting occured.

HET:sjk

Enclosures:

1. Drift plan of rock mechanics drift containing faulted zone in the
welded tuff beds.

2. Daily mining inspection logs for
12-2-81, 1-5-82, and -16-82.



F&S MINING INSPECTION RECORD
EXCERPTS FROM DAILY INSPECTION LOG

U12G ROCK MECHANICS DRIFT

DATE STATION ACTIVITY

11-03-81 0+33 Top slice mining 17w x 11'h. Drilling 6 blast
round; 88 each, 1-114 diameter holes.

11-04-81 0+41 6 round, pulled 8'.

11-06-81 Installed 17 each, 78" x 8 rock bolts with resin
anchors, and drilled for 1-1/8" x 16' rock bolts on
4' x 4 pattern at CS 0+10.

11-06-81 0+41 Installed 5 each, 11/8 x 16' rock bolts on 4' x
4' pattern in upper ribs and back at CS 0+10.

11-09-81 0+49 Blasted 8 round, 88 holes, 7 cases powder.

11-10-81 0+49 Installed 12 each, 7/8" x 8', resin anchor rock
bolts in back and upper ribs. Also 9 each,
1-1/8" x 16' at CS 0+10 to CS 0+14.

11-16-81 0+49 Drilling 8' round, 7 cases powder.

11-17-81 0+57 Drilled 14 each, 7/8" x 8', 4' x 4' pattern, resin
anchor.

11-18-81 0+57 Drilling 8' blast round, also drilling for 1-1/8" x
16v, 4' x 4' at CS 0+16.

11-19-81 0+65 Blasted 8' round. Installed 9 each, 1-1/8" x 16',
4 x 4 resin CS 0+16.

11-20-81 0+65 Installed 16 each, 7/8" x 8' on 4' x 4, also 5
each, 1-1/8 x 16', 4' x 4', resin CS 0+20.

11-23-81 0+65 Drilling 8' round. Also drilling for 16' rock bolts
at CS 0+24.

11-24-81 0+72 Drilling 7' round. Also installed 5 each, 1-1/8"
x 16' rock bolts across back at CS

11-30-84 0+72 Installed 14, 7/8" x 8' rock bolts. Installed
1-1/8" x 16' rock bolts at CS 0+28.

12-01-81 0+72 Blasted 6' round. Also installed 5 each, 1-1/8" x
16' rock bolts in back at CS 0+28.

12-02-81 0+78 Installed 16 each, 7/8" x 8'.

Formation changing in back at CS 0+60 (fault)

Back at CS 0+60 = Red Welded Tuff

Back at CS 0+78 = Grey Tuff 3below roofline.
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