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1. EXISTING CONDITIONS
1.1 Background

Valuation Maps V-13WV/30 & 31 (16286 & 16287) for the Antler No.1 Tunnel are dated June
30, 1916. Parcels for the tunnel were acquired in 1903. Therefore it is suspected to have been
constructed in 1903 or shortly afterwards. Additional information on this tunnel was obtained
from various sources such as topographic maps, aerial photos, inspection reports, track charts,
and field investigations that were performed on March 22, June 13, and July 10, 2005.
1.2 General Area
The tunnel is located in a lightly populated area in the Town of Mohegan, McDowell County,
West Virginia. Nearby land use includes residential areas near the east and west portals.
Potential staging areas are located in close proximity of both the east and west portals. The
tunnel may be accessed from Mohegan Bottom Road off of Route 7. There is a rail bridge in
close proximity to the east portal crossing the Tug Fork River.
1.3 Structural Conditions
The tunnel is 613’ long with a concrete lining and a width of approximately 30°. It is a double-
width tunnel for two tracks. There are no signs of utilities inside of the tunnel, however track
circuits could be buried in ballast. Most of the construction joints are generally open and leaking

water. Spalling is common around the construction joints, typically 6” to 12” on each side of the
joints.

Liner cores were taken on July 10, 2005. Cores were drilled into the liner at locations 150° and
550’ into the tunnel from the east portal. The cores were taken at the 7, 10 and 12 o’clock
positions at each location. A borescope was inserted into the holes to view inside the liner. The
video from the borescope was recorded onto a DVD. The liner probe investigation is
summarized in the table below:

Summary of Antler No. 1 Tunnel Liner Core Investigation
Distance from Position Liner Notes
East Portal Thickness
150’ 7 o’clock 417 Deteriorated concrete after 16”. No void behind
liner.

150’ 10 o’clock 49” No void behind liner.
150’ 12 o’clock 44> Wood above liner. No voids encountered.
550’ 7 o’clock 37" No void behind liner.

PR219399 — Antler No. 1
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Summary of Antler No. 1 Tunnel Liner Core Investigation
Distance from | Position Liner Notes
East Portal Thickness
550’ 10 o’clock 33”7 No void behind liner
550’ 12 o’clock 407 Wood above liner. No voids encountered.

The bridge outside of the east portal of the tunnel was investigated on June 13, 2005. Itis a 3-
span timber deck girder bridge. The girders are built-up steel plate girders with the south pair of
girders carrying Main #1 and the north pair carrying Main #2. The girders bear directly on the
abutments. The bridge spans over the Tug Fork River. The structure type and site geometry,
coupled with the proximity of rock below the rail make track lowering a difficult and expensive
option.

Approximately 12" of the tunnel liner foundation is exposed. A small portion of the tunnel
invert material was excavated to expose the base of the tunnel liner footing. The footing
thickness was found to be 19”. The vertical distance from the top of rail to the base of the
footing was measured at 29”.

1.4 Track

The track is continuous welded rail of conventional design with wooden crossties at
approximately 19” on center and a stone ballast section. The rail is typically 141 AB or 132RE
on 15” tie plates and fastened with rail spikes and anchors. The track curves right 5.9 degrees
with a superelevation of 3.5” throughout the length of the tunnel. There are drainage ditches
along each wall and in between the tracks. Standing water is present in the north ditch. The
water in the tunnel was tested and its pH reading was 7.6. This is a fairly neutral reading and
indicates that the water is not unusually corrosive. Ballast on Main #2 is fouled and the track is
pumping mud near the north ditch. The ballast from this tunnel was tested and classified as
being “Very Strong”, requiring many blows of a geological hammer to break intact rock
specimens. There is a gage rod present near the west portal which may be an indication of a
gage problem through the curve

1.5 Geotechnical

The tunnels in the east-central part of the Pocahontas Division (including Antler No. 1) are
located in the Appalachian Plateaus Physiographic Province, a region characterized by deeply
incised plateaus underlain by flat-lying sedimentary rock. The tunnel itself is lined and no rock
was exposed. The description of the site geology at each tunnel is based on our observations of
the rockmass at the portals and adjacent cuts and the 1968 West Virginia Geologic Map prepared
by the West Virginia Geologic and Economic Survey.

PR219399 — Antler No. 1 Rev. 2, Page 3
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The tunnel was excavated through the medium- to thick-bedded fine-to medium grained
sandstone of the New River Formation. The sandstone is locally interbedded with thin-bedded
sandstone, siltstone, shale, and coal. Bedding is subhorizontal and gently rolls back and forth
towards the northwest and southeast. Beds of thin-bedded sandstone and shale up to five feet
thick were infrequently noted within the sandstone.

Coal beds and coaly shale beds up to five feet thick were noted along several County Route 7
road cuts located above and adjacent to the Antler No. 1 and No. 2 Tunnels. The coal beds
appear to be locally mined out from the road cut surface and the excavation extends several tens
of feet back from the cut face. Joints in the rock cuts are typically steeply dipping and widely
spaced. Most joints are less than 15 feet in length and are not through-going across the exposure
face.

The rock quality designation, Q, at the portals was determined to be 18. A Q rating between 10
and 40 is considered “Good” with 10 bordering on “Fair” and 40 bordering on “Very Good.” A
sample of rock was taken from the portal and tested. Lab testing of the sample indicates
indicates that the rock has an intact compressive strength of 17,000 psi.

The geoprobes indicate that the top of rock is located between 2.0” to 3.0” (averaging about 2.6°)
below the top of ballast throughout the tunnel for Main #1 and between 1.5” to 3.8’ (averaging
about 2.3”) below the top of ballast throughout the tunnel for Main #2. Top of ballast is
typically about 0.8’ below top of low rail.

Clearances

The laser car measurements indicate that the existing tunnel has inadequate horizontal clearance
for the “High-Wide Load” portion of the composite clearance envelope. It encroaches on the
right wall throughout the whole tunnel, up to 5” at the west portal. Horizontal clearance to the
left wall is adequate. The tunnel has adequate horizontal clearance for the “Double Stack”
portion of the envelope. For vertical clearance, the “Double Stack” portion of the envelope
encroaches on both sides of the tunnel crown by an average of about 14” on the left wall and 25”
on the right wall. For the “High-Wide Load,” encroachment on either side the crown averages
about 5” on the left wall and 18” on the right wall, varying up to 21”, at points lower than the
“Double Stack” envelope. Cross sections of the tunnel clearance encroachments are shown in
the drawings at the end of this report. The maximum vertical encroachments are summarized in
the table below:

Crown Encroachment

(radial inches)

Distance (ft) from

East Portal Left Side Right Side

0 16 26

102 13 26

201 14 24

302 12 23

402 13 25
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Crown Encroachment
(radial inches)

Distance (ft) from
East Portal Left Side Right Side
501 13 26
601 15 25

2. CLEARANCE IMPROVEMENT ALTERNATIVES

Given the magnitude of the vertical clearance deficiency, there are several general alternatives that
can be used to obtain the clearance; replacing the lining, notching the lining, using steel ties to lower
the track, or realigning the track. Combinations of the general methods may be required to obtain a
design that is cost effective and that can be constructed within reasonable track outages. Track
lowering or undercutting does not appear feasible due to the proximity of the top of rock to the
surface.

2.1

2.2

Liner Replacement

To obtain the desired clearance, the concrete liner in the tunnel crown must be demolished, the
native rock excavated to the clearance limits plus the new liner thickness, and a new concrete
liner installed. This method appears necessary considering that the amount of encroachment is
nearly equal to the entire thickness of the liner for most of the right side of the tunnel crown.
Partial demolition on the sides of the liner will be used to address the horizontal encroachments.

Notching

Notching in the upper quadrants of the tunnel crown may not cut entirely through the liner and
could be an alternative to complete liner replacement. However, on the right side of the tunnel
crown, the encroachment is large enough that a minimum liner thickness of at least 10” might
not be maintained. The six cores taken in July 2005 varied in thickness from 33" - 49", which is
more than the minimum thickness of 26" at crown and 34" in the sidewalls that was indicated on
drawings for adjacent tunnels. However additional investigations would be required before the
apparent additional thickness of concrete can be relied on in the reconstruction. Therefore, deep
notching of the tunnel crown will no longer be considered as a viable alternative for achieving
the necessary vertical clearance, unless additional investigations in the Final Design Phase
conclude that an adequate thickness can be maintained.

A form of notching by means of hydro-demolition would be a viable alternative for achieving
the necessary horizontal clearance for the “High-Wide” portion clearance envelope. Hydro-
demolition provides the ability to shave off several inches of concrete from the interfering wall.
Preliminary calculations indicate that 6” could be shaven off the wall with little adverse effects
to the wall stability.

PR219399 — Antler No. 1 Rev. 2, Page 5

p:\nsr\219399\project-reports\condition assessment reports\403.71 antler no. 1\2 antler no. 1 condition assessment rpt.rev. 2.doc



' Hatch Mott
'saacl MacDonald

Preliminary Engineering Phase Report
MP N-403.71-Antler No. 1

2.3 Steel Ties

Substitution of steel ties for the standard wood ties would permit the rails to be lowered about 6
inches. Transition sections would be constructed at the tunnel approaches for the vertical curves
and for a gradual transition in track stiffness. A proper drainage system is required to minimize
corrosion of the ties.

Steel ties would not be sufficient to fix the entire clearance deficiencies, but in some cases could
be used in conjunction with notching to provide a more economical solution. However, in this
case, even with steel ties the amount of encroachment of the tunnel crown would still be
significant enough to eliminate deep notching as a practical alternative. Due to the close
proximity of the rail bridge outside the east portal, steel ties would require expensive and
impractical bridge modifications in order to lower the bridge. Also, lateral shifting of the track is
a concern when using steel ties. Steel ties do not provide any significant advantages that would
warrant their expense. Therefore, they will no longer be considered as a viable alternative.

2.4 Track Re-Alignment

Realigning the track to a uniform curved alignment at the tunnel portals and within the tunnels
could allow the High and Wide load to clear the tunnel walls while maintaining adequate track
centers. However, realigning to achieve adequate clearance on the right side of the tunnel may
result in horizontal encroachments on the left side of the tunnel near the east portal. The track
re-alignment is minor and would be accomplished during the ballast cleaning operation.

2.5 Daylighting

Daylighting was investigated for this tunnel but the presence of two roadways over the tunnel
would add significant costs due to the need for new bridges. Therefore this alternative will no
longer be considered.

3. PREFERRED ALTERNATIVE

Given the magnitude of the vertical encroachment, liner replacement of the tunnel crown is necessary
for 100% of the length of the tunnel to achieve the required clearance. Modifications to the right
wall, most likely by hydro-demolition, will be required to gain adequate horizontal clearance for the
High-Wide portion of the clearance envelope. These modifications will be required for
approximately 70% of the length of the tunnel on the right wall only. Detailed analysis into the
necessity of, and method for, wall modifications will be done in final design. Additional
investigations in the final design phase may determine that notching is possible for some of the
tunnel. Drainage improvements are also recommended to help alleviate the ballast-fouling problem.

3.1 Preliminary Design
The preliminary design uses liner replacement of the tunnel crown with hydro-demolition of the

right wall. The existing track structure is planned to be flooded with ballast to the top of the rail
to provide access into the tunnel for the contractor to work and to protect the track during the

PR219399 — Antler No. 1 Rev. 2, Page 6
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construction. The preliminary design also proposes to install a drainage system and undercut the
track to replace the fouled ballast.

3.2 Schedule

The estimated schedule for completing improvements on this tunnel is twenty-five (25) weeks
from mobilization to demobilization. The schedule assumes one track being closed at a time for
eight hours, five days a week. The schedule assumes 12” of crown removal each day, with
concrete removal, rock removal, installation of rock dowels and installation of shotcrete all
occurring on the same day for each 12’ segment. Drainage improvement operations would be
undertaken at the same time as the crown removal, but at different locations in the tunnel. Wall
modifications would be completed after the tunnel crown has been replaced.

3.3 Estimate

The total estimated cost for achieving clearance at this location is $4.6 million (2005 rates) or
$7,485 per foot of tunnel. The work items include mobilization, surveying, crown removal, rock
removal, rock dowels, crown replacement, wall hydro-demolition, rock cut for drainage trench,
tunnel drainage system, ballast cleaning, and demobilization. The total cost is made up of
tunnel, track, signal, and site work items at $2.8 million, plus a 30% construction contingency, a
10% engineering allowance, and a 14% construction management allowance.

PR219399 — Antler No. 1 Rev. 2, Page 7
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4. USGS TOPOGRAPHIC MAP
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5. AERIAL PHOTO
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6. TRACK CHART
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7. PHOTOS

Photo No. 2 — Looking from East Portal
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01/07/2005

Photo No. 4. — Looking from West Portal
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01707/2005

Photo No. 5. — Mud Pumping Through Ballast

-~ 01/07/2005

Photo No. 6. — Spall With Water Leaking
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8. ESTIMATE
Antler No. 1
Tunnel Length 613  ft
Tunnel Width 295 ft
# of Tracks 2
Contractor Railroad
Work Window 10 hrs 10 hrs
Setup & Demobilization Allowance 2 hrs 2 hrs
Production Time 8 hrs 8 hrs
Tunnel Work Items UoM Quantity Unit Rate Total
| Mobilization % 5% $119,263.48
Surveying DY 5 $1,300.00 $6,500.00
Rock Dowels 14' with Chain Link Mesh - Crown EA 1022 $604.43 $617,525.87
Crown Removal SF 28887 $16.21 $468,279.20
Wall Hydrodemolition SF 6544 $4.84 $31,659.20
Rock Removal - Crown CY 1070 $428.06 $457,979.20
Crown Installation SF 28887 $24.46 $706,446.38
Rock Cut Drainage Trench LF 713 $94.41 $67,315.20
Tunnel Drainage LF 713 $18.44 $13,148.64
| Demobilization DY 5 $3,283.20 $16,416.00
Total Tunnel Work Items LF 613 $4,085.70 $2,504,533.18
Trackwork Items UoM Quantity Unit Rate Total
Mobilization DY
Undercutting PF 1300 $20.02 $26,029.72
Surfacing & Lining PF 3900 $2.64 $10,304.06
Ballasting Track TN 1300 $39.41 $51,231.32
Demobilization DY
Total Trackwork Items $87,565.10

PR219399 — Antler No. 1
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Signal ltems UOM Quantity Unit Rate Total
Mobilization DY
Relocate Cables / Track Leads LF 613 $14.21 $8,710.18
Demobilization DY
Total Signal ltems $8,710.18
Site Items UOM Quantity Unit Rate Total
Mobilization DY 1 $2,483.60 $2,483.60
Erosion & Sedimentation Control EA 1 $11,958.80 $11,958.80
Demobilization DY
Total Site ltems $14,442.40
Special ltems UOM Quantity Unit Rate Total
Mobilization DY
Flagging DY 124 $821.50 $101,866.00
Flood Track with Ballast for Protection TN 2600 $40.36 $104,926.06
Remove Flooded Ballast TN 2600 $9.41 $24,474.46
Demobilization DY
Total Specialty ltems $231,266.51
Subtotal All Items $2,846,517.38
Construction Contingency 30% $853,955.21
Engineering Allowance 10% $370,047.26
Construction Management Allowance 14% $518,066.16
Total $4,588,586.01

PR219399 — Antler No. 1
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9. DRAWINGS
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ANTLER NO.. 1. CURVE DATA

Description:
Horizontal Aligrment Neme:. 3
. escriptiom.
FE Style:r.
....... ... Input Factor:. 1. 0000

...................... S...........STATION ..
Element:. Circular
.. PCC ) L. 2157+12.90. .
Pl o) .. . 2159+27. 47.
CC (.... ) Lo
PCC (... ... )
Lo Radius:
Delta:. .
Degree of. Curvature( Chord)
. Length:
Length( Chorded) :
..... Tangent:
..................... Chord:

..... .. Middle Ordinate:. ...
FE T External:. .. ... ..
Tangent Direction:. ...
. Radial. Direction:. .
Chord Direction:. .
Radial. Direction:.

...... EASTING

1786096. 42
1785935. 25
1786737.73
1785848, 75

1785848. 75
1785729. 32
1786722. 63
1785784. 32

1785784. 32
1785803. 85
1786673, 96
1785846. 56

. 1785846. 56
1785889. 18
1786006. 09

1786006. 09
1786118. 52

1786118. 52
1786186. 53
. 1786216. 45

Tangent Directiom:. . . ... 336713 33"
Element:. Circular
c.. PCCH 2161+35. 08 . 166489.59 . . .
. 2164+31.34. . 166760. 72
..... .. 166874.55 . .
. 167051.84. . ..
,Right
Degree of. Curvature(Chord):. . "
FE Length:
AAAAA Length( Chorded):. . ..
e . A Tangen‘th.
P T T Chord:. . .
Middle Ordinate:.
,,,,,,,,,, External:
. Tangent Directior:. ..
Radial. Direction:. ...
Chord Direction:. ..
....... Radial. Directiom
......... Tangent Directiors. ... .. ... 10741'59".
Element:. Circular
Ceeo L PCCG L )o........2]167+09.36 .. 167051. 84. . ..
....... LPL(C L) o0 2168+14.56 .. .. 167155.20 . . .
CC ( B .. 166883.74. ..
..... .Cs ( o) ..., 2169+18.71. . 167251.34. ..
.. ... Radius:. .. 905,
,,,,,,, Deltat. ... . .. .. 13715 17" Right
Degree of Curvature(Chord)t. ... . .. . 6-19 54’
. Lengtht. ... .. 209. 45
S Length(Chorded)l. e . 209. 34
....... ... Tangent:. ... .. ... ... 10519
.............. Chord:. ... . ........208.98
. _Middle Ordinater. ... .. .. ... ... 6.05
......... ... Extermals. ... .. ... . ... .6,09
......... Tangent Directiont. ... .....10°41"59".
AAAAAA . Radial. Direction:. ... .. .. 100741'59"
...... Chord Directior:......... 17719 37"
..... ... Redial Directiont. .. ... 113-57'16"
L Tangent Directiors. ... ... . 23757 16"
Element:. Clothoid
..... CS ( .2169+18.71. .. .. 167251.34. ..
LRI 2170+23.68 . ... 167347.26. . .
.......... ST. (... L. 2172+32.71. ... 167521, 31. ..
Entrance Radius:...... . ..... . 905.38
. Exit Radius: .. . 0.00
....314.00
............. gler. ... . 9756 08'. Right
F Constanmts. .. ..... .. .. 533. 19
............ Long Tangent:. ... ... ... .. 209
.......... .Shor‘% Tangent:. ... ....... .. 104.97
e .. ... Long Chord: L.......313.88
XS .. 313.06
Yst 18. 11
......... P ... 4.53
,,,,,,, | O .. 156. 84
. Tangent Direction: . .. . . 2357 16"
Radial. Direction:. . .. 113757 16"
. Chord Direction:. . ... 30734 44",
..... . Radial. Direction:. . 123753 24"
. Tangent Direction:. ... .. 33753 24",
Element:. Linear. .
Lo . JST L 13). ... ... 2172+32.71. .. .. 167521.31. . .
TS G 5)...... .. 2174+34,33 . ... 167688.68 . .
Tangent Direction: ... .. .. 3353 24"
..... ... Tangent Length:. ... .. .. . . 201.62
Element:. Clothoid
. .. TS ( .5 .. .. 2174+34.33 . 167688. 68
SRl (. o140 2175486, 31 .. 167789.93 .
ST.C.....158). ... .. ... 2176+17.23 . 167843. 09
 Enmtrance Radiust. . .. ... .. 0.00
Exit Radius:. ... oo el 27
Lengthe ... ... ... 182,90
. Angle:. . .. ... 473043 Left
S CComstant: .. . ...... .. 460. 86
.............. Lony Tangent:. . ... ... ... .121.97
......... Shor% Tangent:. B ... 61.00
FE Long Chord:......... ... 182.85
Xs:. ... .........182.79
Ys: S . 4.80
e P . 1.20
Ks S 91.43
Tangent Direction:. . 33753 24"
Radial. Directiom:. .. .. 123753 24"
.. Chord Direction: ...32723 10
Radial. Direction:. .. .. 119722 40"
Tangent Direction: .. 29722 40
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NOTE-
ALL STATIONS ON WESTBOUND TRACK ARE SHOWN IN PARENTHESIS.

SEE #12870-A FOR YARD MAP AND WESTBOUND ALIGNMENT.
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