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1. EXISTING CONDITIONS
1.1 Background

Valuation maps V-13 WV/62, 63 (16317, 16318) for the Glen Alum Tunnel are dated June 30,
1916. Parcels for the tunnel were acquired in 1909. Construction of the tunnel was probably
completed in 1913 based on the date stamped on the east and west portals. A parcel to the south
of the tunnel was acquired in 1891; therefore the railroad in this area was probably built shortly
afterwards. The track around the tunnel, on this parcel, was retired in 1966. 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
29, June 15, August 4, and August 5, 2005.

1.2 General Area

The tunnel is located in a sparsely populated area in Glen Alum, WV with access along the right
of way to both the east and west portals. The area is generally hilly and wooded. Access from
the east for large equipment or trailers is hindered due to the narrow area between the ties and
the edge of the bridge over Ben Creek at MP N-438.87. The available width is less than 9°.

A large area adjacent to the west portal would serve as a good staging area. A smaller area at the
east portal could also be used to store equipment or materials. There is an asphalt ramp on Main
#1, 176’ from the east portal, that is used for access to the track for high-rail equipment.

A siding, on Main #2, is located east of the tunnel with the point of switch 235’ from the portal.
A slide fence is located on the north side of the tracks outside of the east portal. A small
concrete bridge, over Alum Creek and a local one-lane unpaved road, is located 210 from the
west portal. Partial stone abutments from the original alignment are located south of this bridge.
During the tunnel inspection it was observed that local residents and all terrain vehicles
frequently use this road.

1.3 Structural Conditions

The tunnel is 1,302’ long with a concrete liner and a nominal width of 30.5’. It is a double width
tunnel for two tracks. The liner is in very good condition. Some efflorescence is visible at the
construction joints in the crown. Water leaking from the joints is confined to the first 100’ in
from both portals.

A 24” deep concrete drainage channel, constructed in 1944, is located on the north side of the
tunnel. The footer forms one side of the channel and is exposed approximately 14" deep
throughout the tunnel. Water in this channel flows steadily and outlets into Alum Creek north of
the aforementioned bridge. Weeps in the tunnel wall outlet into this channel. Standing water
was noted in the ballast, however there does not appear to be a problem with pumping and mud
on the ballast. It is not evident if the ballast is being drained by the drainage channel.
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A small portion of the tunnel invert material was excavated to fully expose the base of the tunnel
liner footing. The footing thickness was found to be 24”. The vertical distance from the top of
rail to the base of the footing was measured at 37”.

Liner cores were taken on August 4 and 5, 2005. Cores were drilled into the liner at locations
2507, and 1052’ 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 Glen Alum Tunnel Liner Core Investigation

EgsltStlgngtZIfr(?:;t) Position Liner Thickness Notes

250 7 o'clock 42"

250 10 o'clock 42"

250 12 o'clock 28" Wood Above Liner
1052 7 o'clock 39”

1052 10 o'clock 43"

Concrete in poor shape at

1052 12 o'clock 28" rock/concrete interface

Two samples of concrete from the liner core investigation were tested. A sample from 250’ in
from the east portal, 10:00 o’clock position, taken from 0” — 18” into the core had a compressive
strength of 4305 psi. A sample from 1052’ in from the east portal, 10:00 o’clock position, taken
from 16” — 26” into the core had a compressive strength of 3432 psi.

1.4 Track

The track is of conventional design with wooden crossties and a stone ballast section. The
ballast is in good condition. The rail is 136 RE with a tie spacing of 20”. Standing water is
evident in the ballast. The track is curved 5.9 degrees to the right throughout the tunnel.

1.5 Geotechnical

The tunnels in the east-central part of the Pocahontas Division (including Glen Alum) 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.

The Glen Alum tunnel is excavated through the Kanawha Formation, a medium- to thick-bedded
fine- to medium-grained sandstone, with interbeds of shale, siltstone, and coal. Bedding in the
Kanawah Formation is subhorizontal and gently rolls back and forth towards the northwest and

PR219399 — Glen Alum Rev. 2, Page 3

p:\nsr\219399\project-reports\condition assessment reports\439.47 glen alum\2 glen alum condition assessment rpt.rev. 2.doc



Hatch Mott

L MacDonald

1.6

Preliminary Engineering Phase Report
MP N-439.47-Glen Alum

southeast. Joints in the rock cuts of the formations 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 16. 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.

The geoprobes indicate that the top of rock is located between 2.0’ to 5.0’ (averaging about 3.4")
below the top of ballast throughout the tunnel for Main #1 and between 1.75’ to 5.0° (averaging
about 3.5%) below the top of ballast throughout the tunnel for Main #2. Below Main #2, the rock
profile has a low point in the center of the tunnel that is probably collecting subsurface water.
Top of ballast is typically about 0.8” below top of low rail.

Clearances

The laser car measurements indicate that the existing tunnel has adequate horizontal clearance
for both the “High-Wide Load” and the “Double-Stack Load” portions of the composite
clearance envelope throughout the tunnel, except for a concrete drain trough between Main #2
and the right wall which conflicts with the desired clearance template. Encroachment is
approximately 12” on the bottom of the clearance template.

For vertical clearance, the “Double Stack” portion of the envelope encroaches on the left side of
the tunnel crown by up to 177 in the first 50 from the east portal, and for the rest of the tunnel
the vertical clearance is adequate or encroaches by amounts up to 3”. On the right side of the
tunnel crown, the “Double Stack” portion of the envelope encroaches by some amount for the
entire tunnel; the amount varies from 1” to 14”, averaging about 6” with the maximum
encroachments being in the first 150” from the east portal.

Cross sections of the tunnel clearance encroachments are shown in the drawings at the end of
this report. The maximum encroachments are summarized in the table below:

Crown Encroachment
(radial inches)
Distance (ft) from
East Portal Left Side Right Side
0 17 12
55 0 12
104 0 12
202 0 10
303 0 8
403 0 4
505 0 2
554 0 1
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Crown Encroachment

(radial inches)
Distance (ft) from

East Portal Left Side Right Side
602 0 0
651 0.5 2
704 2 3
804 2 3
851 2 5
901 3 5
1001 3 7
1102 1 8
1201 0 8
1251 7 7
1302 10 6

2. CLEARANCE IMPROVEMENT ALTERNATIVES

Given the magnitude of the vertical clearance deficiency, there are two general alternatives that can
be used to obtain the clearance; notching the lining or using steel ties to lower 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 by excavating or undercutting
does not appear feasible due to the proximity of the top of rock to the surface.

2.1 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 be sufficient to fix the clearance deficiencies in large portions of the tunnel, and
in other sections could be used in conjunction with minor notching to provide the desired
clearance. However, in this case, due to the close proximity of the rail bridge outside the portals,
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.

2.2 Notching the Crown

Notching in the upper quadrants of the tunnel would not cut entirely through the liner and could
provide the needed additional clearance. If notching is used as the only method to improve
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clearance, a minor notching method without rock dowels would be employed for 500° on the left
side of the tunnel crown and 400’ of the right side of the tunnel. A deep notching scheme
including rock dowels may be necessary for 800" of the tunnel crown. The left side of the crown
at the east portal is the only location where the encroachment may be too deep to for the deep
notching method and would require either crown replacement or partial daylighting of the tunnel
at the east portal.

3. PREFERRED ALTERNATIVE

Given the magnitude of the vertical encroachment, the preferred alternative is to use a combination of
minor and deep notching, as well as crown replacement at the east portal. Crown replacement is
required for 50°, deep notching for 800" of the tunnel crown, and minor notching for 500’ on the left
side of the tunnel crown and 400’ on the right side of the tunnel crown.

Drainage improvements are also recommended. Further investigation will be necessary to determine
if the existing drainage channel is adequately draining the ballast. Cleaning of the channel may be
necessary, along with adding weeps into the channel. Drainage improvements would include any
necessary modifications to ensure that the existing concrete drain trough adjacent to Main #2 would
not interfere with the desired clearance template. A sump and pump may be needed to drain the low
point in the rock profile.

3.1 Preliminary Design

The preliminary design uses a combination of replacement of the liner crown, deep notching,
and minor notching. 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 construction. The preliminary design also budgets for a new drainage system and
undercutting of the track to replace the ballast.

3.2 Schedule

The estimated schedule for completing improvements on this tunnel is twelve (12) weeks from
mobilization to demobilization. The schedule assumes one track being closed at a time, for ten
hours each day, five days a week. The schedule assumes 12’ of crown removal each day over
half the tunnel, with concrete removal, rock removal, installation of rock dowels and installation
of shotcrete all occurring on the same day for each 12’ segment. The installation of rock dowels
at a given location would precede the deep notching, but the two operations could occur within
the tunnel at different locations at the same time. Drainage improvement operations would be
undertaken at the same time as the crown removal or deep notching, but at different locations in
the tunnel.

3.3 Estimate

The total estimated cost for achieving clearance at this location is $2.3 million, or $1,800 per
foot of tunnel. The work items include mobilization, surveying, liner removal, rock removal,
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rock dowels, crown installation, notching, rock cut for drainage trench, tunnel drainage system,
ballast cleaning, and demobilization. An allowance for grouting the invert void was also
included. The total cost is made up of tunnel, track, signal, and site work items at $1.45 million,
plus a 30% construction contingency, a 10% engineering allowance, and a 14% construction
management allowance.
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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

03/31/2005

Photo 2. View from East Portal
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e S PG
Photo 3. West Portal

03/29/2005

Photo 4. View from West Portal

PR219399 — Glen Alum Rev. 2, Page 12

p:\nsr\219399\project-reports\condition assessment reports\439.47 glen alum\2 glen alum condition assessment rpt.rev. 2.doc



' Hatch Mott
'saacl MacDonald

Preliminary Engineering Phase Report
MP N-439.47-Glen Alum

PR219399 — Glen Alum Rev. 2, Page 13

p:\nsr\219399\project-reports\condition assessment reports\439.47 glen alum\2 glen alum condition assessment rpt.rev. 2.doc



' Hatch Mott
sdsc MacDonald
Preliminary Engineering Phase Report
MP N-439.47-Glen Alum
8. ESTIMATE
Glen Alum
Tunnel Length 1302 ft
Tunnel Width  30.5 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% $41,633.75
Surveying DY 5 $1,300.00 $6,500.00
Minor Notching LF 900 $70.57 $63,514.13
Deep Notching LF 900 $213.18 $191,862.93
Rock Dowels 14' with Chain Link Mesh - Crown EA 83 $637.81 $53,150.93
Rock Dowels 14' with Chain Link Mesh - Wall EA
Rock Dowels 16' EA 800 $285.33 $228,260.00
Crown Removal SF 2395 $17.08 $40,917.60
Rock Removal - Crown CY 89 $451.05 $40,017.60
Rock Removal - Wall CY
Crown Installation SF 2395 $25.19 $60,346.66
Rock Cut Drainage Trench LF 1242 $88.07 $109,387.20
Tunnel Drainage LF 1242 $17.96 $22,302.00
Demobilization DY 5 $3,283.20 $16,416.00
Total Tunnel Work ltems LF 1302 $671.51 $874,308.82
Trackwork Items UOM Quantity | Unit Rate Total
Mobilization DY 1 $3,110.32 $3,110.32
Surveying DY 2 $1,300.00 $2,600.00
Track Preparation/Restoration DY 3 $3,431.32 $10,293.96
Undercutting PF 2604 $19.99 $52,059.44
Saw Cuts EA 6 $6,092.96 $36,557.76
Field Welds EA 6 $2,698.37 $16,190.25
Surfacing & Lining PF 7812 $1.98 $15,456.10
Ballasting Track TN 2604 $39.40 $102,602.64
Equalizing rail DY 2 $6,701.14 $13,402.28
Total Trackwork Items $252,272.75

PR219399 — Glen Alum

p:\nsr\219399\project-reports\condition assessment reports\439.47 glen alum\2 glen alum condition assessment rpt.rev. 2.doc

Rev. 2, Page 14




Hatch Mott

L MacDonald

Preliminary Engineering Phase Report
MP N-439.47-Glen Alum

Signal ltems UOM Quantity | Unit Rate Total
Mobilization DY
Relocate Cables / Track Leads LF 1302 $11.50 $14,977.78
Cut-in EA
New CP EA
Modify CP EA
Grade Crossing - Single to Double Track EA
Signal Location Modification EA
New Cut Section EA
Demobilization DY
Total Signal ltems $14,977.78
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
Site Grading CYy
Rock Excavation CY
Sub-Ballast CY
Drainage LF
Demobilization DY
Total Site Items $14,442.40
Special ltems UOM Quantity | Unit Rate Total
Mobilization DY
Flagging DY 56 $821.50 $46,004.00
Flood Track with Ballast for Protection TN 5208 $39.01 $203,169.08
Remove Flooded Ballast TN 5208 $9.40 $48,948.91
Temporary Bridges EA
New Railroad Bridges EA
New Highway Bridges EA
Invert/Crown Void Grouting DY
Demobilization DY
Total Specialty Items $298,122.00
Subtotal All Items $1,454,123.74
Construction Contingency  30% $436,237.12
Engineering Allowance  10% $189,036.09
Construction Management Allowance 14% $264,650.52

Total $2,344,047.47
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9. DRAWINGS

PR219399 — Glen Alum Rev. 2, Page 16

p:\nsr\219399\project-reports\condition assessment reports\439.47 glen alum\2 glen alum condition assessment rpt.rev. 2.doc



FILE NAME = p:\NSR\2I9339\CAD\LASER CAR INFO\439.47 gien.clum_mainl.dgn

DATE/TIME = 08/1/2005 11:14:31 AM

! 2
— -
L] 24
| ——+——INSIDE FACE
OF TUNNEL (TYP.) 22
4 2 A\
7 II . 7 AN
7 / 8 \
| CLEARANC] \ / 16 // \\
DIAGRAM \ [
] "
’l 12 {
[ \
i 10 !
TEMPLATE \\ TEMPLATE 8 \\ TEMPLATE
ADJUSTED | ADIUSTED s ADJUSTED
FOR-5"54——{J \ FOR{554" s FOR-5°5¢
| CURVATU \ VATURE , ]I ICORVATURE [
{ | - = ! o ~ e
1 7 —
-2
-10 -8 -6 -4 -2 0 2 8 10 14 16 18 20 22 -0 -8 -6 -4 -2 0 2 -10 -8 -6 -4 -2 0 4 6 8 10 122 14 16 18 20 22
0+00 1452 3403
—— 26
L 2
. 22
7 20 7 ] X
/ \
7 // 18 // \\
1 \ ] 6 17 \
f / " /
| l
{ 12 \\
\ 10 l
\ TEM £ \ LATE 8 \\ TEMPLATE
| ADIISTED | YSTED 6 ADIUSTED
- FOR5°54° { 554" s FOR-5'54"
I CURVATU . ] \\ VATURE , T CORVATURE L[|
| — A 0 P~ _)\\/j__
-2
-0 -8 -6 -4 -2 0 2 8 10 14 16 20 22 -10 - 2 0 2 -0 -8 -6 -4 -2 0 2 4 6 8 10 12 14 16 18 20 22
0+55 2+02 3+51
— T
r,
// \ /
/ // 1]
/ y ]
I /
{ { NOTES:
\ \\ 1. HORIZONTAL DATUM IS PARALLEL TO TRACK. WHERE TRACK IS
1 ‘SUPERELEVATED, DATUM IS NOT PARALLEL WTH GROUND.
\ 1 \NE. E/:rt_\ \‘ | LATE 2. CROSS SECTION GIVEN FOR STA. 0+00 IS A COMPOSITE FOR
\ ADJUSTED X A 1l STI’ D THE TUNNEL FROM STA. 0+00 THROUGH 0+50. ALL OF THE
\ Cho e \ C ol SECTIONS FOLLOW THIS CONVENTION.
\ L T UINTTOJ \ 1 N Td
\\ CURVATU \\ CURVATURE NOT FOR CONSTRUCTION
{ m —] 2
1 B — 5&_5_:0 700 200 ac’m
. SCALE: 1"=100" _PTIDUL[” 8505 | PRELIVINARY ENGINEEFING PHASE REPORT
-10 -8 -6 -4 _21+0042 4 6 8 10 12 14 16 18 20 22 -10 -8 -6 -4 —22 0522 ="‘"m NORFOLK T GLEN ALUM TUNNEL,ELEN ALUM, W
+ ——— SOUTHERN ™ TUNNEL CLEARANCE CROSS SECTIONS
Hatch Mott MAN #1 - oF ?
M acDona'd ngl%bgﬂnés I FTLE No. ﬁmﬁfwﬁi’ﬁw&n £
e P ; CAK O3TE APRIL 22, 2005 |




FILE NAME = p:\NSR\2I9399\CAD\LASER CAR INFO\439.47 glen.aclum_mainl.dgn

DATE/TIME = 08/11/2005  :14:53 AM

— % e N 26
T INSIDE FACE
OF TUNNEL (TYP.) x % =
~ 2 2
/ f- f A 20 [ ) 2 o 3
|
/ 7 \ 817 \ 8 N
i I CLEARANCE \ 16 // \x 16 // \\
] DIAGRAM (TYP. I I
[ 14 I 14 ]
i w It 1
\\ 10 \\ 10 \\
\
\ TEMPLATE s TEMPLATE s TEMPLATE
| ADJUSTED 6 1 ADIUSTED s ADJUSTED
“\ FOR-554 > 4 \\ FOR-5'54" > 4 - FOR-5'54"
|~
CURVATURE ] ) CURVATURE ) CURVATURE
\Jr— T \__J(’*“‘ \ —
— — 0 0 L 1. B
-2 -2
-10 -8 -6 -4 -24-:032 4 6 8 10 12 14 16 18 20 2 -10 -8 -6 -4 ~25 0512 4 6 8 10 12 14 16 18 20 22 -10 -8 -6 -4 —27 0 42 4 6 8 10 12 14 16 18 20 2
+ +0
— 2 e %
= 24 24
2 2
~ /il \ 2 / ~ ) N\ 2 i B
/ \ 8 ; \ 18 \
/ \ 6 \ ® A
{ 1 —H 14 /
‘\ 12 12
\\ 10 \\ 10 \
\ \
! TEMPLATE 8 1] TEMPLATE s - TEMPLATE
| ADIUSTED 5 ——\ ADJUSTED 5 41— ADIYSTED
‘\ = FOR-5'54" > 4 - FOR-5'54" » 4 - FOR-5'54" >
CURVATURE ——] 2 \ CURVATURE - 2 \ CURVATURE
I 5 = 0 s i g . T S
~ T ~S— d -
-2 -2
-10 -8 -6 -4 -24:522 4 6 B 10 12 14 16 18 20 2 -10 -8 -6 -4 -26 0022 4 6 8 10 12 14 16 18 20 22 10 -8 -6 -4 -2 0 2 4 6 8 10 12 14 16 18 20 22
+ 7453
2
2
/ /1l N\ N\ . 2 /t’ M\ AN
// \\ ° / \\
/ \ ® \
f "
{ 12 '
\\ \\ NOTES:
\ 10 \\ 1. HORIZONTAL DATUM IS PARALLEL TO TRACK. WHERE TRACK IS
\ rEwPLATE " \ TEMPCATE SUPERELEVATED, DATUM IS NOT PARALLEL WITH GROUND.
AR e TAR 2. CROSS SECTION GIVEN FOR STA. 0+00 IS A COMPOSITE FOR
i ADIUSTED 6 t ADJUSTED THE. TUNNEL FROM STA. 000 THROUGH 0450, ALL OF THE
\\ . FOR-5S - s FOR-I5'54" SECTIONS FOLLOW THIS CONVENTION,
CURVATURE CURVATURE 1T
=] 2 S NOT FOR CONSTRUCTION
| 1 o : 0 \ I 0D
| — 1 50 0 100 200 300
-2 g apns e -
-0 -8 -6 -4 -2 0 2 4 6 B8 10 12 14 16 18 20 22 -0 -8 -6 -4 -2 0 2 4 6 8 10 12 14 16 18 20 22 . M_—__——.— — L%Mm 151
5+05 6+51 } — m NORFOLK GLEN ALUM TUNNEL, GLEN ALUM, WV
— SOUTHERN "™ TUNNEL CLEARANCE CROSS SECTIONS
OWNING COMPANY [DGN P 1D No. IVRN 16317 & 16318 ILE POST N-439.47
‘l I MacDOnaId OEE?A%S[!LANS AN [FTLE No- |mmv/m; NUMBER
. Juin 7oy 7 I ARRIL 22,2005 |




FILE NAME = p:\NSR\2I9339\CAD\LASER CAR INFO\439.47 glen_alum_mainl.dgn

DATE/TIME = 0871172005 11:14:08 AM

I — 26 [ — 26
T~
INSIDE FACE 2 ] 2 T —
P ¥ OF TUNNEL (TYP.) 2 2
il I4 N\ 2 7 \ 20 £ N\ N
L \ 8 N " \
// —_CLEARANCE \\ 16 // \\ 16 // \\
/ DIAGRAM (TYP. 14 [/ 14 /
12 { 12 (
\\ 10 \\ 10 \
\ \ \
\ TEMPLATE 8 1 TEMPLATE 8 1 TEMPLATE
— ADJYSTED 6 \\ ADJUSTED 6 \ ADJYSTHD
i FOR-5'54"— 4 | —FOR 554" | s —H FOR 554" |
\\ TURVATURE 2 \\ CURVATURE 2 \\ CURVATURE
\ S~ o { 1 0 \ hy g
~N 1/ 1 — o . —
-2 -2
10 -8 -6 -4 -2 0 2 4 6 8 10 12 14 16 18 20 22 10 -8 -6 -4 -2 0 2 4 6 8 10 12 14 16 18 20 22 -0 -8 -6 -4 -2 0 2 4 6 8 10 12 14 16 18 20 22
8104 9451 11402
2% — 2%
— 2 L— 2 L —
2 22
i ) AN 20 - Y \\ 2 -~ N\ \
\\ 18 N 18 7 \
/ \ / \ /
/ \ 16 T \ 16— \
/ 14 / 1w —f \
’l 12 { 12
\ 10 \\ 10—}
\ )\ {
\ TEMPLATE 8 1 TEMPLATE 8 1 TEMPLATE
\ ADIYSTED 6 —— ADIUSTED s ADIUSTED
|| FOR-5%54" . o |- FOR 554" - o FOR 554’ -
! CURVATURE ) CURVATURE g CURVATURE
1 T o T 1 5 ) o I 1 : — T
~N—_| X e o 1l I
. -2 -2
10 -8 =6 -4 -2 0 2 4 6 8 10 12 14 16 18 20 22 10 -8 -6 -4 -2 0 2 4 6 8 10 12 14 16 18 20 22 10 -8 -6 -4 -2 0 2 4 6 8 10 12 14 16 18 20 22
8+51 10+01 11452
26
] 2 L—] T —
2
i 1y £ B |
. 20 v/
/ \\ ° / \\
/ \ 16 / \
] "
!\ 12 { NOTES:
\ 10 —H 1. HORIZONTAL DATUM IS PARALLEL TO TRACK. WHERE TRACK IS
\\ I\ SUPERELEVATED, DATUM IS NOT PARALLEL WITH GROUND.
\ | LAIE 8 JV,, | TeMALAITE 2. CROSS SECTION GIVEN FOR STA. 0+00 IS A COMPOSITE FOR
\ AR I TEN 6 AReTER THE TUNNEL FROM STA. 0+00 THROUGH 0+50. ALL OF THE
ADJUSTHD \ ADJUSTED SECTIONS FOLLOW THIS CONVENTION.
FOR-5'54" 4 FOR-15'54"
\ CURVATURET [T , N CURVATURE 1T - NOT FOR CONSTRUCTION
LU - ~ i e I 0 v | —— — 0 0 100 200 300
) SCALE: 1"=100" i PL Ly}% PRECIVINARY ENGINEERING PHASE REPOAT
-0 -8 -6 -4 -2 0 2 4 6 B8 10 12 14 16 18 20 2 -0 -8 <6 -4 -2 0 2 4 6 8 10 12 14 16 18 20 22 W m NORFOLK |~ GLEN ALUM TUNNEL GLEN ALUM, WV
9+01 10+51 — SOUTHERN "™ TUNNEL CLEARANCE CROSS SECTIONS
m Hatch Mott MAIN #1 — 3 OF 8
OWNING COMPANY [OGN P10 Ne. |‘/RN 16317 & 16318_r”_"£ POST Mg47
‘l I MacDOnaId ogg,\%yﬁﬂz;ﬁs 3 FILE No. lDRAw/NG NOMBER
e e OF Jue Cuir £ . Loy zianTa 7k L ZBRIL 22,2005 |




11:15:16 AM

FILE NAME = p:\NSR\2/9333\CAD\LASER CAR INFO\433.47 glen.clum.mainl.dgn

DATE/TIME = 0871172005

—
INSIDE FACE
OF TUNNEL (TYP.)
£~ 1 Y
/ \ \
/ 7
/
7 I CLEARANCE \
] DIAGRAM (TYP.) \
|
\\ TEMPLATE
\ ADJUSTED
\ COR_5°5}’
l L T UINTOJ >
i\ CURVATURE
\L 1 — —
-0 -8 -6 -4 -2 0 2 4 6 B8 10 12 14 16 18 20 22
12401
I
I N
\
\
// \\
/
|
i
i
l\
\\ TEMPLATE
; ADIUSTED
{ rOR_lgsl’
\ L TUINTTOJ >
1\ CURVATURE
N T |-
e [ | d
-10 -8 -6 -4 -2 0 2 4 6 8 10 12 14 16 18 20 22
12451
[ — — —
t, T~
\\
/ \
/ )\
'I NOTES:
3 1. HORIZONTAL DATUM IS PARALLEL TO TRACK. WHERE TRACK IS
Y; SUPERELEVATED, DATUM IS NOT PARALLEL WITH GROUND.
{ 2. CROSS SECTION GIVEN FOR STA. 0+00 IS A COMPOSITE FOR
\ [EMBLAIE THE TUNNEL FROM STA. 0+00 THROUGH 0+50. ALL OF THE
\\ ADJUSTED SECTIONS FOLLOW THIS CONVENTION.
L —For s LI e NOT FOR CONSTRUCTION
CURVATURE |
$J 50 o0 100 200 300
— o T < SCALE: 17=100" » REV [ BY | DATE DESCRIPTION
== ms NORFOLIC |~ GLEN ALUM TUNNEL GLEN ALUM, WV
10 -8 -6 -4 “13i022 4 6 8 10 12 14 16 18 20 2 — SOUTHERN [ TUNNEL CLEARANCE CROSS SECTIONS
MAIN #1 — 4 OF 8
' Hatch Mott e
" ' MacDOnaId a’:&%ﬁgﬁxﬁs 50 FILE No. |mnwwc NOMBER
- L _ . chx OATE ApRi 222005 |




= p:\NSR\2I9399\CAD\LASER CAR INFO\439.47 glen.alum_main2.dgn
11:21:43 AM

DATE/TIME = 08/1/2005

FILE NAME

26 26 2
24 24 — 24 o —
22 22 22
20 20 20 Pl
18 1 /
8 7 18 /
16 16 / 16 / \
14 / \
" —f " f
12 12 { 2 {
10 10 \ 10 ‘
8 8 [\ 8
2 2 \\ 2 \
0 \ | B
-2 -2 -2
-24 -22 -20 -18 -16 -14 -12 -10 -24 -22 -20 -18 -16 -14 -12 -10 -8 -24 -22 -20 -18 -16 14 -12 10 -8 -6 -4 8 10
2 26 2
24 24 — 2
22 22 22
2 20 2 Fodl
18 1
8 7 18 /
16 16 / 16 \
14 \
/ " — " —
12 l) 12 { 12 {
10 \ 10 \\ 10—
8 \ 8 \ 8
6
6 \\ 6
4 4 \\ 4 L
2 2 \ 2 \
3
0 0 \ = 0 L L 1 —
-2 -2 -2
-24 -22 -20 -18 -16 -1 - -24 =22 -20 -18 -16 -14 -12 -10 - -24 -22 -20 -18 -16 -14 -12 =10 -8 -6 -4 8 10
26 2
2 ” p——
22 22
20 20
1
8 18 7
16 16 /
14 "
12 12 {
| NOTES:
10 10—
\ 1. HORIZONTAL DATUM IS PARALLEL TO TRACK. WHERE TRACK IS
8 8 SUPERELEVATED, DATUM IS NOT PARALLEL WITH GROUND.
6 6 2. CROSS SECTION GIVEN FOR STA. 0+00 IS A COMPOSITE FOR
\ THE TUNNEL FROM STA. 0+00 THROUGH 0+50. ALL OF THE
4 4 \\ SECTIONS FOLLOW THIS CONVENTION.
\
2 2
| NOT FOR CONSTRUCTION
° ° \ = = 50 [} 100
-2 -2 e

-24 -22 -20 -18 -16 ~14 -12 -10 -8

-24 -22 -20 -18 -16 -14 -12 -10 -8

SCALE: 1"=100"

= NS

Hatch Mott
MacDonald

P1 8505 | PRELIMII ENGINEERING PHASE REPORT
REV1BY [ DATE DESCRIPTION

NORFOLK
SOUTHERN

i GLEN ALUM TUNNEL, GLEN ALUM, W

TTTLE

TUNNEL CLEARANCE CROSS SECTIONS

OWNTNG COMPANY

POCAHONTAS

OFERATING DIV /S ION
n __or

B MAIN #2 - 5 OF 8
oo [P0 Re- [ 16317 & 16318 _|''*F 05T N-439.47

FILE Wo. IDRAW/NG NOMBER

O7E ApRIL 222005 |

CHK




p:\NSR\219339\CAD\LASER CAR INFO\439.47 glen_alum.main2.dgn
1:22:13 AM

DATE/TIME = 08/il/2005

FILE NAME =

26 -
26 26
24
24 L] 2 L— —
2
2 2 i N
20 i Y 2 = o 20 ya
18 7 18 7 i / \
16 / 16 / \ / \
/ \ / \ / \
| ] \ "
14 \ 14 f
l 12
12 12 {
\ 0
10 10 1 \
8
8 8 | \
\ { 6 |
6 \\ 6 \\ ‘l
4 | . I 4 | N =
2 \ 2 | \
\\ i \ < 0 \\ \‘r
0 4 » L — - 0 — — — — < ~ 2 1
-2 -2
-24 -22 -20 -18 <16 -14 -12 -10 -8 -6 -4 -2 0 2 4 6 8 10 -24 -22 -20 -18 -16 -14 -12 -10 -8 -6 -4 -2 0 2 4 6 8 10 -24 -22 -20 -18 -16 -14 =12 <10 -8 -6 -4 -2 0 2 4 6 B8 10
4404 5+54 7404
%
% % » L .
24 — 2 p— — 24
2
2 2 - N\
2 / il Y 20 i ‘\\ 0 /
18
18 18
/ / / \
. / I / \ 16 / \
/ \ / \ W )
14 / \ 14 / \
12 12 i
| 0
10 10
\ \ 8 \
8 \ 8 | |
} ! s It
6 \ 6 { |
| 1 . |
' | . )\ | o )
\ ~ et \ ~ .~ 2 \
2 \ 2 ‘\ {
|-} 0 \ L~
0 \ — 0 - — il I L —
24 -22 -20 -18 16 -14 <12 -10 -8 -6 -4 -2 0 2 4 6 8 10 -24 -22 -20 -18 -16 -14 -12 10 -8 -6 -4 -2 0 2 4 6 8 10 -24 -22 -20 -18 -16 ~14 =12 <10 -8 -6 -4 -2 0 2 4 6 8 10
4450 6402 7+50
% 2
2 L—] — 2 LT —
2 22
20 ~ . 2 7
18 / . 18 y vi .
16 / { 16 ] )\
14 / A 14 / \
12 12 f NOTES:
10 { 10 \\ 1. HORIZONTAL DATUM IS PARALLEL TO TRACK. WHERE TRACK IS
{ ! SUPERELEVATED, DATUM IS NOT PARALLEL WITH GROUND.
8 8
\ \ 2. CROSS SECTION GIVEN FOR STA. 0+00 IS A COMPOSITE FOR
6 \ 6 \\ THE TUNNEL FROM STA. 0+00 THROUGH 0+50. ALL OF THE
| { SECTIONS FOLLOW THIS CONVENTION.
4 4
\ L~ \ ~ "
2 [ 2 [ NOT FOR CONSTRUCTION
0 \L T __J;\ r 0 | T ] = 50 0 100 200 300
= ~1 —— y
-2 -2 SCALE: 1"=100" |2 {DJ1 8505 | PRELIMINARY ENGINEERING PHASE,
-24 -22 -20 -18 -16 ~14 -12 10 -8 -6 -4 —254(-)012 4 6 8 10 -24'-22 -20 -18 -16 -14 -12 -10 -8 -6 -4 —261?512 4 6 8 10 —_—;e——m NORFOLIC e GLEN LUV TUNNEL GLEN ALUW, TV
* — SOUTHERN ™ TynNEL C&E&R%CE %R%%SSSECTIONS
' Hatch Mott T
" l MacDonaId E%CIAH%NTANS W FILE No. |muwmo NUMBER
" . er e 1l A coue Ty - i P77 ApRIL 222005 |




= p:\NSR\213399\CAD\LASER CAR INFO\439.47 glen_olum_main2.dgn
11:21:30 AM

DATE/TIME = 08/11/2005

FILE NAME

2 2
—— %
2 - [ 2 = — ——
24 —
22 2 ]
0 Y Pl B 2
20 ~ 2 7 2 g A\
18 18 /
/| 7 15
6 / \ " / /
/ \ / \ 5 7/
14 { \ 1 { \ / \
[ 14 \
\
12 12 |
10 10 2
\ I 0
8 8
| { s
s 10 - \
| \ -
. ! . l |
| 1~ \ ~ | 4 \
2| — 2 [— | ] -
0 | iNP 0 | H 2 |
\ —1 . U il Pt L N 0 l A0 J
-2 — -2 ] L — _
-2
-24 -22 -20 <18 -16 -14 -12 -10 -8 -6 -4 -2 0 2 4 6 8 10 -24 -22 -20 -18 -16 -14 -12 -10 -8 -6 -4 -2 0 2 4 6 8 10 -24 =22 -20 -18 -16 -14 =12 -10 -8 -6 -4 -2 0 2 4 6 8 10
8+01 9+51 11402
2 26
o p—— 26
2 —] ] % " R i
22 2 — |
22
Pl N il 1}
B / 2 / 2 il 1Y
18 18
/ / 18 7
L, \ ol - \ 6 L/
14 / \ 14 / \
14 \
]
12 12 |
10 \ 10 \
4 i 10
8 8
6 \ 6 \
| | 6 |
. { . ) \
2 | 2 \ = —
I \ ,
0 | J 0 | - \
e 1 - ~ U BN 1 — I\ 0 \ [
—— — | — 1 N L —
-2 -2
~24 -22 -20 -18 -16 -14 -12 =10 -8 -6 -4 -2 0 2 4 6 8 10 -24 =22 -20 -18 -16 -14 12 10 -8 -6 -4 -2 0 2 4 6 8 10 -24 -22 =20 -18 -16 -14 -12 <10 -8 -6 -4 -2 0 2 4 6 8 10
8+51 10+01 11455
2% 26
N e R R
2 2 ——
2 22
2 [~ ) 2 —~ Fudl 1Y
18 / . 18 //
16 / Y 16 / \
14 / \\ 14 / \
12 ll 12
NOTES:
10 10
1. HORIZONTAL DATUM IS PARALLEL TO TRACK. WHERE TRACK IS
8 \ 8 t SUPERELEVATED, DATUM IS NOT PARALLEL WITH GROUND.
6 \ 6 | 2. CROSS SECTION GIVEN FOR STA. 0+00 IS A COMPOSITE FOR
\ | THE TUNNEL FROM STA. 0+00 THROUGH 0+50. ALL OF THE
4 \\ 4 \‘ SECTIONS FOLLOW THIS CONVENTION.
— b~ e
\ \
2 2
\ | : | NOT FOR CONSTRUCTION
0 Q » — T ) NP I 0 = T T = I
-2 1 _2 50 [} 100 200 3[?0
SCALE: 1"=100" REV | BY Eggg YW‘“—?
-24 22 -20 -18 -16 =14 -12 -10 -8 -6 -4 -29+0032 4 6 8 10 -24 =22 =20 -18 -16 -14 -12 =10 -8 -6 -4 —10_;)_522 4 65 8 10 _———ﬁ—WORFOLK LAt GLEN ALUM TURNEL GLEN ALUM WV
— SOUTHERN TUNNEL CLEARANCE CROSS SECTIONS
' Hatch Mott S M?'f # ',53,,7& ?fg 8 .
MacDOnaId POCAHONTAS |Wv FILE No. Imu]:?ﬁ
o : b l




FILE NAME = p:\NSR\2I9399\CAD\LASER CAR INFO\439.47 glen_olum_main2.dgn
1:22:31 AM

DATE/TIME = 0871172005

2 0
12+04

//

O |

0

- P g <

-24 -22 -20 -18 -16 -14 -12 -10 -8 -6 -4 -2 0 2 4 6 8 10

12+351

NOTES:

1. HORIZONTAL DATUM IS PARALLEL TO TRACK. WHERE TRACK IS
SUPERELEVATED, DATUM IS NOT PARALLEL WITH GROUND.

2. CROSS SECTION GIVEN FOR STA. 0+00 IS A COMPOSITE FOR

THE TUNNEL FROM STA. 0+00 THROUGH 0+50. ALL OF THE
SECTIONS FOLLOW THIS CONVENTION.

NOT FOR CONSTRUCTION

50 0 100 200 300
e, :
SCALE 1”=100' _ 71217% ﬂgs *‘*
B ———ak V - __=m NORFOLIC |~ GLEN ALUM TUNNEL GLEN ALUM, WV
— SOUTHERN [ TUNNEL CLEARANCE CROSS SECTIONS
m Hatch Mott MAIN #2 - 8 OF 8
OWN NG COMPANY (OGN (P10 No. IVRN 763’7 & 75318 ILE POST N—439.47
Ao MaCDonald _POCAHONTAS o FITE e [peaw G R
. . i CHK PA7E" ApRiL 22 2005 |




FILE NAME = P:\NSR\2I9399\CAD\survey [nfo\439.47 Glen Alum\43%.47 Gien Alum.dgn

03:06:20 PM

=10/12/2005

CATE/TIME

‘77 PISTA 3862+80.83

Cles,

o

3
i
X Ny \\ o /,.\
S * :
. %
. N N 199240,
. & 5% » R 16 824 0
& AN\
S 7R ‘g{a ’

e AGh
2-RA00263.68 . -
. E1680327.94°

X - H1679934.64

= GLEN ALUM PLAN

. SCALE: 1"=100"

340—-: """"""""""" o US0CROWN , . - o o DEEP NOTCHING 100’ LEFT, 800' RIGHT o S T o T 0
B . . . ?REPLACEMENT] r ; . MINOR NOTCHING - 500’ LEFT, 400’ RIGHT j ; g _
B : : . . . . rcnownq . —

B30 —f—- e R R S RERREEEEEE R R R R LR REEE TR AL LR TR R EREPEEPR T e EEE T T I I A TR B R R EREEEEEE T —1— 830
1 T R e oo e R L T e e —— 820
= ‘ ' ' ' 2% : : : ; ; ; % : : ' -

o <t <«
| o5 X 23 ]
G TOP OF LOW RALL DESIGN BOTTOM : ' G2 ' ' : T
: , : : 35 : MAN' NO. 2 : OF BAULAST . TOP OF ROCK : £ i ; 2 -
810 == - R i S — e cy e R AR R Y """""""""""" A AREREE A AR AR CTTres - 810
o e B R EIERPER R PR PN R REIRIEa R IRITRTR, T T T R IRt o e s —+
— ] 5. = 3 8 % ] 3. I 5! 3 g 5 2 < 8. 8 = 5 R 2 3 b 5 5 al % 8! £ —
«© ©@ . - - " [--] . o o~ -3 (-3 © ©0 w0 . ©w w ., w w0 w w0 oS "
~ s &) 5 g 8 g g E g 8 2 g g g g 8 g g g g g g 8 8 g 8 g 3 2 ~
790 790
1 1 | | | I I | | | 1 | | 1
3846+00 3848+00 3850+00 3852+00 3854+00 3856+00 3858+00 3860+00 3862+00 3864+00 3866+00 3868+00 3870+00 3872+00 3874+00 3876+00

O NOT FOR CONSTRUCTION

1
1
50 0 100 200 300
o™ ™’ y P2 |DJL|1074/0 1] ING_PHASE REPORT
SCALE: 1”=100" PT |DJL] 81605 | PRELIMINARY ENGINEERING PHASE REPORT
REV | BY DATE DESCﬁ/PTIﬂl

— m NORFOLK | GIEN ALUM_TUNNEL GLEN ALUM, WV
Hatch Mott ) SOUTHERN PLAN AND PROFILE
L MacDonald POCAHONIAS l;iz i [ T & e T vdine

OPERATING DIV IS ION

PR R A M A W s e d O [CHK o AR 222005 |




= P:\NSR\2/9399\CAD\survey INfo\439.47 Glen Alum\439.47 Glen Alum curve data.dgn
0l:14:48 PM .

=10/12/2005

FILE NAME
DATE/TIME

GLEN ALUM CURVE DATA GLEN ALUM CURVE DATA CONT.

R Cs (... .. 13 .. 3867+13.96 . ... 199121.72 ... 1678365. 77
S Description:. SPI. (... 14). ... .. 3867+77.02 . ... 199165, 96 ... 1678320. 84
Horizontal. Al snmen"c Neme: 1 ST (... .. 15). ... . 3869+02.96. . . .. 199262. 89 . . . 1678240. 24
S escription:. Entrance Radiust. ............ 951. 00
~~~~~~~~~~~~~~~~ _Style: ceiiiie.......ExitRadiust...............0.00
vvvvvvv Imput Factor:. 1. 0000 ... .. ...... Lengtht... .. .. .. .. .. 189.00
.................... ... ....... STATION . ... NORTHING ...... EASTING ... .. ... Angle:. ... ... ... 5741'36" Right
S ... ... .Constants. ... ... 423. 96
AAAAAAAAAAAAA Long Tangent:. .. .. ... .. ... 126.07
............. Short Tangent:. ... ... ...... 63.06
Element:. Circular Long Chord:. .. ... ... ... . 188, 92
.............. PC (.......2).........38484+94,35 . . 199324.65 ... 1680413.74 e Xst 188081
.............. Pl ... ... ) ... ...3847+01.10 . ... 199321.02 .. . 1680207. 03 Y626
............. CC (. ......6) . .. . ... ... ... .. ........198192.83 . ..1680433.65 P 156
......... oo Ces 7). 3849+03.20 . . .. 199244.55 . .. 1680014. 95 R 94,47
e ... Radius:. .. ... 1132.00 Tangent Direction:. . ... 314733 36"
e .....Delta:. ... .. ... .20742°01". Left Radial. Direction:. .. ...... 44°33' 36"
Degree of Curvature(Chord):...........5703'47" Chord Directior:. .. ... .. 318721’ 21",
. oo Llengthe o000 408.98 Radial. Direction:. .. ... ... 50715 13".
S .. Length(Chorded):. . ... . ..., ... 4088 Tangent Direction:. .. ... .. 320715 13".
..... . Tangent:. . ... 206.74
............. Chord:. .. .. .....406.76 Element:. Linear .
... Middle Ordimate:. ...... ... .. .. 18.42 oL ST 15 ... 3869+02. 96 . ... 199262.89 ... 1678240. 24
,,,,,,,,,,,,,,,,,, Externals. .. ... .. . .. 18.72 e TSG04 . 3870413016 . ... 199347.63 . .. 1678169, 77
e Tangent Direction:. .. .. ..26875933". .. Tangent Direction:. .. .. ... 320715 13".
L Radial. Directiorms. . . . .. .. 35859’ 33", e angent Length:. .. ... .. . ... 110. 20
.......... Chord Direction:. ... . ... 258738'32".
..... ....Radial. Direction:. . . .. 338°17'31". Element:. Clothoid
. . Tangent Directiorm:. ... .. .. 248~1731". TS (... .. 4y ... 3870+13. 16, . ... 199347.63 ... 1678169. 77
............. SPI.(......16).........3871+96.70 ....199488.75 ... 1678052. 42
Element:. Clothoid SC (... .. 174 3872+88. 16 . . . . 199550, 10 . . . 1677984. 07
............. CsS (.......7) ... ... .. 3849+03.20 . .. 199244.55 . . . 1680014.95 ........... Entrance Radius:. .. . ..... . ... . 0.00
B SPI (... .. 8).........3850+06.72 . .. 199206.26 .. . 1679918.77 .. Exit Radius:. .. ... ... . .. . 944, 50
e ST. (....... o). .. ... 3852+13.20 . ... 199104.22 ... 1679738.81 Length:. ... ... .. ... 275.00
.......... Emtrance Radius:. ... ........  1132.00 o Angler. .. 0. ..., 8720°28". Left
e Exit Radius:. . .. .. .. . ...0.00 Constant:. . . ... .. ... 509. 64
__________________ Length:. . ... .. ... 310.00 o............ Long Tangent: .. ... .. .....183.54
.................. Angle:. ... 775043 Left ...........Short Tangent:. ... ..........91.85
JE .Constamt:. .. .. ... .. . 592.39 e Long. Chord:. . ... ... ... .. 274.74
e Long Tangent:. .. ... .. . L. 206.87 Xst. ... 274. 42
........ ....Short Tangent:. ... .. .. ... .. 103.52 Y 013032
............... Long Chord:. ... .. ... .. .309.74 P 3033
........................ Xst. . ... .. . 309. 42 K 137.40
________________________ Yst. . .. .. ... ... .14.13 { .........Tangent Direction:. ... .. .. 320715 13"
................... P . 3.53 ' ..........Radial Direction:. . ... ... 50715 13".
AAAAAAAAAAAAAA e Ke 154,90 ...........Chord Direction:. ....... 317728'25".
........ Tangent Direction:. ... .. .. 248717/31". .......... Radial Directior:. .. .. ... 41°54"45"
.......... Radial Direction:. . ... .. 338717'31". .........Tangent Direction:. ... .. .. 311754'45",
........... Chord Direction:. ... ... . 243703 41" : ’
.......... Radial. Direction:. ... ... 330726'48". Element:. Circular
......... Tangent Direction:. ... ... 240726'48". e SC 7). 387248816 . ... 199550, 10 . .. 1677984. 07
.............. Pl o) . ......3875+39,99 . ... 199718.33 ... 1677796. 66
Element:. Linear. . CC (...... 18). . 198847.24. ... 1677353. 15
. e ST (....... 9). .. ... 3852+13.20 . ... 199104.22 ... 1679738.81 oo PT. (... .. 19 ... 3877+80. 15 .. .. 199770.91. . .. 1677550. 38
............. TS (... . 3)......... 3853+83.84 .. .. 199020.06 ... 1679590. 38 e oo Radiuse. 0 944,50
L .. Tangent Direction:. ... .. .. 240726'48". Delta:. . ... ... .. 29751 32". Left
............ angent Length:. ... ... .....170.64 Degree of. Curvature(Chord):........ ... 6704'09"
AAAAAAAAAAAAAAA .o Lengths 000000 492,21
Element:. Clothoid Length(Chorded):. . ... ... .. .. 491. 98
e TS (... 3).........3853+83.84 .. .. 199020.06 ... 1679590.38 o Tangent:. .. ... . ... 251. 83
............ SPI. (..., 10). ... ... . 3855+17.92 .. .. 198953.93 .. .1679473.74 ... ... ... .Chord:............. 486.66
......... Lo SCGoo o1y L. 3855+84. 84 . 198927.18 . . . 1679412. 23 .......... Middle Ordinate:. .. ... .. ... .. 31.88
e Entrance Radius:. . . . . o 00,000 e External:. .. ... ... ... .. 33. 00
.......... Exit Radius:. 951. 00 .........Tangent Direction:..... ... 311754"45".
,,,,,,,,,,, Length: . . .......201.00 ..........Radial. Directior:......... 41754'45".
___________________ Angle:. .. .. . 6703 18". Right ...........Chord Directior:........B 296758 59".
.................. Constant:. ... .........437.2] ......... Radial Direction:...... ... 12703 13".
__________ Long Tangent: ... ......134.08 .........Tangent Direction:. ... ... . 282703 13"
e Shor% Tangent:. . . ... . 67.07
......... Long Chord:. .......200.920
............... oo Xsto ... 200.78
............... oo Yse oo 7007
..................... . Pe L 1.77
BT Ke. .. .....100. 46
......... Tangent Direction:. ... .. .. 240726’ 48".
.......... Radial. Direction:. ... . .. 330726"48".
........... Chord Direction:. ... . ... 242727 54".
.......... Radial. Direction:. ... 336730 06".
..... .. Tangent Direction:. ... .. .. 246730 06".
Element:. Circular
............ SC (... .11y .. .. ... . 3855+84.84 .. .. 198927.18 ... 1679412.23
AAAAAAA L PG 3862+27.00 .. 198671.14. . .. 1678823. 32
..... oo CC G 2y 199799.32 L. . 1679033, 05
T Cs (...... 13 .. 3867+13.96 . ... 199121.72 ... 1678365. 77
.................... Radius:. .. ..... . ... . 951.00
.................... Delta:. ... .. ... 68703 30". Right
Degree of. Curvature(Chord):. 6°01' 39"
.................. Length:. . 1129. 64 . - .
...... Length(Chorded):. ... ... ... .. 1129.12
.............. Tangent:. .. ..., ... .642.16 ;
............... Chord: . . .. 1064. 32 . : N N \ N
..... Middle Ordinate: . . 162. 86 ‘ OT FOR CO STRUCTIO
............ External:. . . . . .. 196. 51 . ;
... Tangent Direction:. .. .. 246730 06". o 100 200 300
.......Radial Direction: .. 336730 06". SCALE: 1"=100" i P71 |DJL 87605 _| PRELIMINARY ENGINEERING PHASE REPORT
AAAAAAAA Chord Directiom:. ... .. .. 280"31'51". Rk S e

AAAAA Radial. Direction:.. . ...... 44733 36" [ — NORFOLK " GLEN ALUM_TUNNEL, GLEN ALUM, WV
..... Tangent Directiom:. ... .. .. 314733 36". : S— SOUTHERN |[™

Hatch Mott * CURVE DATA
N TNG COWPARY (Gov Fi5 G- i T631g JIE FosT y
m Ma.CDonaId POCAHONTAS o FTiE o 'amﬂm&mzf f/uwm AR

orEn
—orErare o sion [CF——0ATE appii 22 7005 i

TI73

R —




- . - - N IR A
S " i - _ - o=
B : = T Retirements ] . . , e . - R ERa e o - R . . SCHEDTLE OF PROPERTY . 5,
Lodstion REE R ' Xo. Grantor - Graptes .  Inetrubent Date oL R a2 - .
A, kN . ) . oY R 0. Ocudeaned. dpr 231831 o crogCr P 26
s . - . . H gﬂk&«:&;ﬁmho&l N&W Ry Oo. Deed . Bt 125, Toy 15 2 7 Dea . 8 9 . gnS * hid
. - . ke Co. Glon Alum - . v .
: 3 RS . . Sompany 3 . 82118 . 2 ax
Jaer - : PR : Do mpmERg R iBg oend [
bepe o - & - H d 4 s S BRI B A § Des & 1309 . &N W
52 e 2 il L2222 s . i §  Botir Wehecont &, Coke Coo Do., Do. o -Jume.l, 139 DB 64, 26k June 25, 1@~ N . »
Gl e e = i 3 . : S ) )
5:_‘?0-‘?:’ Vrr i fiane. l. Yesie rgo6 7 ‘t% N Y ) ~
et - 127225 e . 2 §. - .
- faeii CoR A eE el - > - o ; his map.was not prepared or intended for use as a real estate
e Tonct G L8 o 8 1215 AT A ' M Lo . N P prep
azeneet, : : 1248 ey . . 3 N . ] titte map. The railway company does not represent or suggest
- - I . W p. y pany
- - g S : . . . 19 I N e : that the property lines and right-of-way lines shown on the ma
- - Q ] I o X property 9
3 [ 8 kN lare accurate or that any other information on the map is correct.
\ X; 3 N .
Y ‘;"\3 e ;‘\E i:,% The company does not represent that it has checked this map for
\ . % S W b
. z;\,, :’1‘: . g‘é ;“:" laccuracy.
’ B & 5 3
N N IA
: , & 5
y )]
3 No. 7. Lo
. . . K A
L __ . st i - F cf i
T e L ) Fh
e e T T e &
L ‘;—,’_ﬂ'h\ —= ne §
\ - . . . = § G"k‘"\ § &
. R
. & ;é’ E .
L] & E -
- L & Z?
P b
1 R o
. 41 o 2 .
. b R - Noo§ o
& D Lk gmezide
1 gi : A - X
“ 3 & I 52058
8 d
N
:s .
g N
g % i "';'=f‘ REMNCNEDE S S : .
[ . - , S
g & H
bt ¥ £ i
\T T—-mm___.a.g__--——.r -
=
o b, e i
- - ?
Lot Horchfield L G cR . -
H Sler1 Al corrcn (Zessee). ‘_ E - : '
i . : _ : : E ; A R ) : ' , RIGHT-0F-Way- AND TRACH: MAP.
‘INORFoLK AND WESTERN RY.
) PocanoNTAS DisTRICT,
) ) ) : . STATIONS20#60 TO STATIONSS5%440
= . . - : ) SheatNo. 62 of Z04shects of Foca, District - SCALEFINOO FT
| . from survey station 580/ + 60 to swvay statior. 654 +¢0 . ) o i
‘ . . . . ) . . AR T irctizn . Office of Voluation Engineer:
16317 . : : . ) : S : ) Ergnaen — © =" Roarok h—mm%m. .
P "




. do
Willien Ba@li“':ud wife

Grantee.

. AW RR Oo,
¢ Ha¥ Ry Oo,
[ [

w“

BEY BB B8 B8

N
]
o

n
i

2

Track revired GM 3218, 1920

IThis map was not prepared or intended for use as a real estate title
map. The railway company does not represent or suggest that the
property lines and right-of-way lines shown on the map are accurate
lor that any other information on the map is correct. The company
|does not represent that it has checked this map for accuracy.

: 3850#92-0/00

[Tl o fier,

775

* Reoord

1509

1910
1501

1901
1909

1909
13:0
1307

crosmp 26
% r5

=

420
L
425

oars

2
222

(Cornert AS50 Laneree Difets 77 Silars AL

er
\fotive Dwalling Na3134 4 Outbilding.

RIGHT-0F-Way AND TRACK MAP;
NorFoLk AND WESTERN RY..

PocaronTAs DisTRICT.
STATIONZaF 140 TO STATION2907420

of 204 sheets of Foce District
from survey stotion 3854440 fo survey station 3907420




	ADP49C.tmp
	1.  EXISTING CONDITIONS 
	1.1 Background 
	1.2 General Area 
	1.3 Structural Conditions 
	1.4 Track 
	1.5 Geotechnical 
	1.6 Clearances 
	2. CLEARANCE IMPROVEMENT ALTERNATIVES 
	2.1 Steel Ties 
	2.2 Notching the Crown 

	3. PREFERRED ALTERNATIVE 
	3.1 Preliminary Design 
	3.2 Schedule 
	3.3 Estimate 

	4.  USGS TOPOGRAPHIC MAP 
	5.  AERIAL PHOTO 
	6.  TRACK CHART 
	7.  PHOTOS 
	8.  ESTIMATE 
	9.  DRAWINGS 



