DESIGN CRITERIA & GUIDELINES FOR MAIN TRACKS

AND DETOURS

Vertical Alignnent:

1

Proposed grades (g) should not be greater than

exceed one percent (19.

2. Proposed rate of change (r) of vertical curves should
conply with the foll ow ng:

A. Sag vertical curves (r) = 0.05

B. Summt (crest) vertical curves (r) = 0.10

rr =g - g2
L (stations)

Hori zontal Alignnent:

1.

Al'l horizontal curves should include spirals of
correct length and the appropriate and proper
superel evati on on the proposed curves (reference
NS plan 7-2).

Al'l reverse curvature nust include a m ni num of
220 feet of tangent track between spirals of reverse
curves.

| NFORVATI ON TO BE SHOWN ON PLANS

The proposed alignnment should show stationing for al

PI, TS, SC, CS and ST.
1. Pl - Point of intersection
2. TS - Tangent to spira
3. SC- Spiral to curve
4. CS - Curve to spiral
5. ST - Spiral to tangent
The following data should be shown on all horizontal
curves:
1. The design speed in mles per hour (MPH).
2. The station of the P
3. I - Angle at the intersection of the tangents
4. D - Degree of curve of the central circular curve
5. R - Radius of curve of the central circular curve
6. L - Length of the spiral
7. A - Central angle of the whole spiral
8. SE - Superelevation (in inches)
9. Lc - Length of the circular curve
10. Ts - Distance fromthe TS to PI



Al'l horizontal curves distances shoul d be cal cul at ed
using the chord definition.

A typical roadbed section should be shown on the plans in
conpliance with Norfol k Southern Plans 1-19, 1-20, or
1-21.

Exi sting and proposed top of rail profile should be shown
at 100" stations and at other |ocations, such as point of
switches, etc

Cross-sections:
1. Cross-sections should be shown at a maxi nrum of 100’
i nterval s and shoul d be taken perpendicular to the
centerline of the nmain track and extend to the
right of way or construction limts, whichever is

greater. A cross-section should be shown at all
dr ai nage structures, and ot her speci a
circunstances that require sections at |ess than
100" intervals. Information included on each

section should show top of rail elevation, existing
and proposed groundline elevation points, and the
hori zontal distances from the centerline of the
main track to each elevation point. Al so each
cross-section should show the proposed and existing
right of way line.

2. A so, cross-sections should be taken at all
drai nage culverts and structures, and other speci al
circunstances (i.e. abrupt change in topography,
soil condition, etc.). Cross-sections on drai nage
structures should include the invert flow line
el evations on both ends of the structures.

The proposed and existing right of way should be shown on
the plans of the proposed alignnment or relocation.

The horizontal alignment for existing tracks should be shown

for a mnimum of 500" beyond the construction limts of the
pr oposal .

February 1999



TS (TANGENT TO SPIRAL)
SC (SPIRAL TO CURVE)

i;———CENTERLINE OF MAIN TRACK

CENTERLINE OF DETOUR TRACK

220’ MIN. TO NEXT POINT OF SPIRAL

TYPICAL EXAMPLE

N e e e e e = e @ = = = = = =

DESIGN SPEED 6@ MPH PASSENGER , INTERMODAL
AND TRIPLE CROWN TRAINS

50 MPH FREIGHT TRAINS
HORIZONTAL ALIGNMENT
GIVEN DEGREE OF CURVATURE = 2° 30’
LENGTH OF SPIRAL = 248 min. (FROM PLAN 7-2)
SUPERELEVATION = 4*
MINIMUM TANGENT DISTANCE BETWEEN REVERSE CURVES = 220’

248’

ST (SPIRAL TO TANGENT)

ST (SPIRAL TO TANGENT)

VERTICAL ALIGNMENT

MAXIMUM GRADE = 1%

ALLOWABLE RATE OF CHANGE FOR VERTICAL CURVES
R = .05 FOR SAG R = 0.10 FOR CREST

NOTE:
ABOVE DATA IS TYPICAL EXAMPLE, SPECIFIC DESIGN ¥ 027 97 | Cencra fEv IS ion
=== - -10- REV ISED SPIRALS DUE TO CHANGE IN SUPER

B=T=

MAY VARY DEPENDING ON TIMETABLE SPEED, RULING 0 NOT SCALE Tn1S ORARING FOR OMIENS 10NS WOT GWEN ' 4 GENERAL

GRADES AND LOCAL OPERATING CONDITIONS. % NORFOLK ATLANTA, GEORGIA
SEE PLAN 7-2 DATED MARCH, 1991 SOUTHERN ALIGNMENT PARALLEC DETOUR TRACK
FOR SUPERELEVATION CHART. NORFOLK SOUTHERN CORPORATION e

OPERATING DIVISTON

SHEET OF

ADD FILE:
FIELD BOOK:
vie
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1y 2ol 3| 3 3| an| 4 STANDARD PLAN 7-2 SHALL BE USED TO DETERMINE THE PROPER ELEVATION FOR CURVES AFTER
TAKING INTO ACCOUNT THE DEGREE OF CURVATURE, TYPE OF TRAFFIC, LOCATION, GRADE AND SPEED.

" 20 |2 2| 3 |3 4| 4|4y LOCAL CONDITIONS ARE IMPORTANT FACTORS WHICH MUST BE CONSIDERED IN MAKING THIS DETERMINATION.
ALL EXCEPTIONS SHALL BE APPROVED BY AVP - MAINTENANCE.
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NOTES

v 2l 5 ] e e A PERMANENT RECORD OF THE PROPERTIES OF CURVES, INCLUDING LOCATION, DEGREE OF CURVATURE,
27 ? ? 2 DESIGNATED ELEVATION, SPIRAL LENGTHS, CURVE LENGTHS AND MAXIMUM ALLOWABLE OPERATING SPEED
0] 20 2] 3 (3] e SHALL BE MANTANED BY THE AVP - MANTENANCE.

1] o0 |2 3] 4] 4

n olo WHENEVER A CHANGE IN ALIGNMENT OR PROGRAM BALLASTING IS PROPOSED, THE DIVISION ENGINEER
<~ M| s SHALL ESTABLISH THE NEW ALIGNMENT AND ELEVATION PRIOR TO THE BEGINNING OF WORK.
a} © | ©

THE INNER RAIL SHALL BE MANTAINED AS THE GRADE RAIL, AND THE DESIGNATED ELEVATION OBTAINED
BY RASING THE OUTER RAL.

2/

ON CURVES WHERE PASSENGER AND FREIGHT TRAINS BOTH OPERATE, THE HIGHER SUPERELEVATION

253/ SUPERELEVATION " 1S TO BE USED

CURVES SHALL BE SUPERELEVATED FOR THE MAXIMUM ALLOWABLE . THE DESIGNATED ELEVATION MUST BE PROVIDED BETWEEN SPIRALS UNLESS PROHIBITED BY PHYSICAL
SPEED OF TRAINS IN ACCORDANCE WITH TABLE. CONDITIONS. IN THAT CASE, THE ELEVATION THAT IS PROVIDED SHALL BE USED TO DETERMINE THE
MAXIMUM OPERATING SPEED. WHERE A SPRIAL LENGTH IS TOO SHORT TO PROVIDE FOR A FULL RUNOFF,
THE MAXIMUM SUPERELEVATION SHALL NDT EXCEED 4 INCHES FOR FREIGHT A PORTION OF THE RUNOFF, NOT EXCEEDING ONE INCH MAY BE EXTENDED ON TO TANGENT TRACK.
TRAINS UNLESS APPROVED BY AVP-MAINTENANCE. THE MAXIMUM SUPER-
ELEVATION SHALL NDT EXCEED 5 INCHES FOR PASSANGER TRAINS. . SPECIAL CONDITIONS NOT COVERED BY THESE INSTRUCTIONS SHALL BE REFERRED TO
AVP - MAINTENANCE.

FOR CURVES UNDER 10°-00',IF THE CURVATURE IS 06 MINUTES HIGHER THAN

B THE FIGURE LISTED ABOVE, THE NEXT ELEVATION SHALL BE USED; ie., SPEEDS SHOWN SHALL NOT BE EXCEEDED UNDER ANY CONDITION
=) A 2°-06' CURVE SHALL BE ELEVATED AS IF IT WERE A 2°-15' CURVE.

" SIMLARLY, FOR CURVES OVER 10°-00', IF THE CURVATURE IS 11 MINUTES
o

HIGHER THAN THE FIGURE LISTED ABOVE, THE NEXT ELEVATION SHALL BE
USED: i.e., A 13°-11'CURVE SHALL BE ELEVATED AS IF IT WERE A 13°-30'
CURVE.

PASSENGER
FREIGHT APPROACH AND RUNOFF SPIRALS

THE LENGTH OF SPIRAL IS TD BE BASED ON THE MAXIMUM ALLOWABLE
SPEED OF TRAINS AND WHERE PRACTICAL, SHALL BE SUCH AS TO

ZERQ‘PT\REE ATTANING OF FULL SUPERELEVATION IN THE LENGTH NORFOLK SOUTHERN RAILWAY COMPANY

THE DESIRABLE RATE OF CHANGE IN SUPER ELEVATION IS
3/8 INCH IN 31FEET FOR SPEEDS OVER 60 MP.H. AND UP TO 8O0 M.P.H.INCLUSIVE. SU PERELEV TIO OF CURVES

1/2 INCH IN 31 FEET FOR SPEEDS UP TO 60 M.P.H.INCLUSIVE.

SLILSTATONE. THE MAXIMUM ACCEPTABLE RATE OF CHANGE IN SUPERELEVATION IS: FOR MAXIMUM SPEEDS

THE DEGREE OF CURVE MAY BE ASCERTANED BY THE SAME METHOD AS USED FOR STRING LINING: 5/8 INCH IN 31FEET WILL BE PERMITTED FOR SPEED NOT EXCEEDING 40 M.P.H.
3/4 INCH IN 31FEET WILL BE PERMITTED FOR SPEED NOT EXCEEDING 20 M.P.H.

REVISION

2-23-00| ADDED SUPERELEVATION FOR 55 MPH FREIGHT

USE THE OUTER RALL AND DIVIDE INTO STATIONS 31 FT APART ALONG THE GAGE LINE % INCH
BELOW THE TOP OF RAL. SPIRALS SHALL BE PROVIDED AT BOTH ENDS OF CURVES AND BETWEEN
BRANCHES OF COMPOUND CURVES. AN EASEMENT CURVE SHALL BE MARCH 1991
STRETCH A LINE BETWEEN TWO STATIONS WHICH ARE APPROXIMATELY 62 FT APART AND MEASURE USED WHICH IS A CUBIC PARABOLA, OR OF THE GENERAL FORM OF A
THE MIDDLE ORDINATE "M.O." WHICH WILL EQUAL 1 (ONE) INCH FOR EACH 1 (ONE) DEGREE OF CURVE. CUBIC PARABOLA SUCH AS THE AREMA 10-CHORD SPIRAL.

Atlanta, Georgia




PLAN 1-19

REVISION

DATE

6-25-90 |CHANGED DEPTH QF BALLAST UNDER TIE FROM 15" T0 12"

% COMMON
MAIN LINE &
|

14" Min. ‘

- —X-

€ MAIN LINE
|
|

SLOPE 40:1

SLOPE 40:1

ELEV. of common &

Sub-grade to be stobilized os required by
local conditions. Slope 4071 to prevent ‘

ponding of surface water.

FILL SECTION
DOUBLE TRACK

SHOULDER WIDTH (SW) *
BALLAST WIDTH FROM END OF TIE TO EDGE OF SLOPE

Jointed Rail Welded Rail

SW
(Inside of 0" 6"

Curve)

SW " "
(Outside of 6 12

Curve)

SW f f
(Tangent 0 6
both sides) € MAN LINE

‘ ! = 14" Min,

COMMON ¢ 8
f ¢ MAN LINE
|
|

Varies With

Local Conditions
10"
CUT SECTION

Excavate here, use material
to build a divide here.

BERM DITCH DETAILL

( As required )

SLOPE 40:1

ELEV. of common €

12" Compacted Sub-ballast,2-6" Layers

Sub-grade to be stabilized as required by

local conditions. Slope 40:1 to prevent

ponding of surface water. 6" Maximum Difference in Elevation

(Difference in elevation + minimum
depth of ballast under siding
crossties = 12")

FILL SECTION

(1) Sub-grade may be stabilized with lime,
lime-fly ash, cement or stone.

SINGLE MAIN TRACK AND PASSING SIDING

(2) Tamping of ballost must not disturb
compacted sub-ballast.

(3) Top of sub-grade is to be crowned.

Varies With
Local Conditions

CUT SECTION
NORFOLK SOUTHERN RAILWAY COMPANY

ROADBED SECTION

DOUBLE MAIN TRACKS

JANUARY 1989

Aflonta, Georgia




PLAN 1-20

REVISION

CHANGED DEPTH OF BALLAST UNDER TIE FROM 15" T0 12"

DATE

6-25-90

L ¢ MAIN LINE
|

SLOPE 40:1

Sub-grade to be stabilized as required by
local conditions. Slope 40:1 to prevent

ponding of surface water.

SINGLE MAIN TRACK

FILL SECTION

SHOULDER WIDTH (SW)*
BALLAST WIDTH FROM END OF TIE TO EDGE OF SLOPE

Jointed Rail Welded Rail
SW
(Inside of o" 6"
Curve)
SW
(Outside of 6" 12"
Curve)
SW " "
(Tangent 0 6
both sides)

(1) Sub-graode may be stabilized with lime,
lime-fly ash, cement or stone.

(2) Tamping of ballast must not disturb
compacted sub-ballast.

(3) Top of sub-grade is to be crowned.

— SLOPE 40:1

Centerline Elevelation

Varies With
Local Conditions

CUT SECTION

Natural Ground Line x/
7

Excavate here, use material
to build o divide here.

BERM DITCH DETAIL

( As required )

NORFOLK SOUTHERN RAILWAY COMPANY

ROADBED SECTION

FOR SINGLE MAIN TRACK

JANUARY 1989

Aflanta, Georgia




PLAN 1-21

RE VISION

DATE

L ¢ TRACK

SLOPE 40:1
SLOPE 40:1

Centerline Elevelation

6" Min. Depth Stabilized Sub-grade if
Required by Soil Conditions.

§ Varies With
6\: ) Local Conditions
o
2-0"
HEAVY TONNAGE TRACKS vin.
FILL SECTION
CUT SECTION
SHOULDER WIDTH (SW) x
BALLAST WIDTH FROM END OF TIE TO EDGE OF SLOPE
Jointed Rail Welded Rail

SW
(Inside of Q" 6"

Curve)

SW " "
(Outside of 6 12

Curve)

SW " "
(Tangent 0 6
both sides)
(1) Sub-grade may be stabilized with lime,

fime-fly osh, cement or stone. NORFOLK SOUTHERN RAILWAY COMPANY
(2) Tamping of ballast must not disturb

compacted sub-ballast. ROADBED SECTION
(3) Top of sub-grade is to be crowned. FOR HEAYY TONNAGE TRACKS

OTHER THAN MAIN TRACKS
JANUARY 1989

Aflanta, Georgia




