DISCLAIMER

SCRRA Engineering Standards are intended for SCRRA approved uses only. FOR NON-SCRRA APPROVED USES: SCRRA and its member agencies, directors, officers, employees and/or agents shall
not be responsible for the accuracy or completeness of the data or information contained herein. The selection and use of these standards, while designed in accordance with generally accepted
engineering principles and practices, is the sole responsibility of the user and should not be used without consulting a registered professional engineer. All warranties and representations of any kind are
disclaimed. Anyone making use of this information agrees that it assumes all liability arising from such use. No part of these standards should be reproduced or distributed in any form or by any means
without the prior written permission of SCRRA. All rights reserved.

Since revisions or additions to the engineering standards may occur at any time, the user agrees to indemnify, defend, by counsel satisfactory to SCRRA and Member Agency, and hold harmless SCRRA,
Member Agencies, and Operating Railroad, and their respective officers, commissioners, employees, agents, successors and assigns. ("Indemnitees"), and each of them to the maximum extent allowed
by law, from and against all loss, liability, claims, demands, suits, liens, claims of lien, damages (including incidental consequential damages), costs and expenses (including, without limitation, any fines,
penalties, judgments, actual litigation expenses and experts' and actual attorneys' fees), that are incurred by or asserted against Indemnitees arising out of or connected in any manner with the user's use
of outdated engineering standards.

Updating the contents of the manual is a continued process, and revisions/replacements are issued periodically. Questions, comments, and proposed recommendations for changes may be sent to
SCRRA at 279 E. Arrow Highway, Suite A, San Dimas, CA 91773.
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NOTES:

1.

APPLICATION: THIS STANDARD SHALL BE USED FOR RAILROAD EMBANKMENTS EXPOSED TO OCEAN WAVES.

THE RIP-RAP IS USED TO SECURE THE TRACK BALLAST FROM EROSION DUE TO WAVES, AS REQUIRED BY
FEDERAL RAILROAD ADMINISTRATION TRACK SAFETY STANDARDS PART 213.103, PROTECTION OF THE BALLAST
AND EMBANKMENT BEING FUNDAMENTAL IN SUPPORTING THE TRACK STRUCTURE.

DIMENSION LINES: DIMENSIONS FOR STONE RIP-RAP ARE THE AVERAGE OF THE EXPOSED SURFACE OF ROCK.

DUE TO THE IRREGULAR SIZE AND SHAPE OF NATURALLY BROKEN ROCK, ANY SPECIFIC POINT MAY VARY TWO
FEET FROM THE AVERAGE DIMENSION SHOWN.

RIP-RAP MATERIAL: GRANITE, BASALT OR SIMILAR IGNEOUS OR METAMORPHIC ROCK NATIVE TO ORANGE OR
RIVERSIDE COUNTIES, BROKEN INTO SIZE DISTRIBUTION MEETING ASTM D5519 GRADATION WILL BE USED TO
REPLACE ERODED RIP-RAP AREAS, HOWEVER EXISTING INVENTORIES OF LARGER ROCK MAY BE USED UNTIL
EXHAUSTED. CONCRETE, ASPHALT, TIMBER OR METAL IS NOT PERMITTED IN THE RIP-RAP.

A WALKWAY GENERALLY CONFORMING TO SCRRA ES2001 AND ES2002 WILL BE PROVIDED ON THE OCEAN SIDE
OF THE TRACKS. THE MINIMUM WIDTH OF THE WALKWAY IN SURF AREAS IS EIGHT FEET AND SIX INCHES
(8'-6") FROM THE CENTERLINE OF THE TRACK, WITH TWELVE FEET (12'-0") TO BE PROVIDED WHERE FIELD
CONDITIONS PERMIT. WALKWAY SURFACE SHALL BE SUBBALLAST.

MINIMUM AND MAXIMUM REPLACEMENT DIMENSIONS: THE GENERAL CRITERIA FOR INTIATING REPLACEMENT

OF RIP-RAP IS WHEN EROSION OR SETTLEMENT HAS DEGRADED THE RIP-RAP SUCH THAT THE TOP OF THE
RIP-RAP HAS BECOME LOWER THAN THE TOP OF RAIL ELEVATION (AND THEREFORE DOES NOT SHIELD THE TRACK
FROM WAVES), WHEN THE THICKNESS OF THE RIP-RAP HAS DETERIORATED SUCH THAT THE NATURAL EMBANKMENT
IS EXPOSED TO WAVE ACTION, OR WHEN THE LOWER PORTIONS OF THE RIP-RAP HAVE BECOME ERODED LEAVING
AN UNSTABLE (STEEPER THAN 1:1) SLOPE RATIO. RIP-RAP WILL BE REPLENISHED TO THE "REPLACEMENT LINE"
SHOWN, GENERALLY TO A 1.5:1 SLOPE RATIO. (AT LOCATIONS WITH WELL-ESTABLISHED LARGE DIMENSION RIP-RAP
AT A STEEPER SLOPE, LOCALIZED SEGMENTS OF NEW RIP-RAP MAY BE INSTALLED AT 1:1 SLOPE RATIO). THE
NORMAL STATE OF MAINTENANCE WILL BE GRADUALLY ERODING COVER OF RIP-RAP BETWEEN THE "MINIMUM" AND
"REPLACEMENT" DIMENSION LINES.

THE SCRRA AND LOCAL AGENCIES HAVE ESTABLISHED A "LIMIT LINE" TO DEFINE THE MAXIMUM WIDTH OF

THE RIP-RAP. THIS LINE IS LOCATED BY REFERENCE TO GPS MEASURED COORDINATES, TO OFFSETS FROM TRACK
CENTERLINE, OR BOTH. PLACEMENT OF RIP-RAP SHALL CONFORM TO THE LIMIT LINE UNLESS UNPRECEDENTED ERQSION
OF THE BEACH LOWERS THE LEVEL OF THE SAND, IN WHICH CASE THE LIMIT LINE WILL BE ADJUSTED SEAWARD AT
A 1.5:1 (OR 1:1 AT LOCALIZED SITES) SLOPE RATIO FOR THE ADDED HEIGHT OF THE EMBANKMENT. AFTER RIP-RAP
REPLACEMENT OPERATIONS ARE COMPLETE SCRRA WILL MAKE A SURVEY OF THE LIMIT LINE TO DETECT ANY
DEVIATIONS FROM THE LIMIT LINE.

st 10 OCEAN

NOTES: (continued)

7.

THE BOTTOM OF THE RIP-RAP SHALL BE KEYED INTO THE BEACH SAND BY APPROXIMATELY THE SIZE OF THE RIP-RAP
ROCK NOMINAL DIMENSION. EXISTING RIP-RAP OR NATIVE ROCK SHALL NOT BE EXCAVATED TO ESTABLISH A NEW KEY
UNLESS REQUIRED TO ACHIEVE A STABLE STRUCTURE.

THE ELEVATION OF THE TRACK SHALL BE MAINTAINED TO WHAT EXISTED UPON PURCHASE OF THE TRACK,
HOWEVER TRACK RAISE NOT EXCEEDING 3 INCHES AT TIME OF TIE REPLACEMENT MAY BE PERFORMED.

THE ELEVATION OF THE RIP-RAP SHALL REMAIN AS DIMENSIONED ON THIS STANDARD. IF THE ELEVATION OF

THE BEACH SAND RISES OR FALLS, THE EFFECTIVE HEIGHT OF THE RIP-RAP SHALL BE ADJUSTED AT THE 1.5:1

OR 1:1 SLOPE RATIO SHOWN.

RIP-RAP WILL BE PLACED BY GRAVITY DUMP FROM RAILROAD EQUIPMENT, FOLLOWED BY RE-STACKING WITH
EQUIPMENT WORKING FROM THE BEACH THAT IS CAPABLE OF MOVING THE LARGEST ROCKS BEING USED.

THE RE-STACKING IS TO PLACE ALL ROCKS IN A STABLE MATRIX, TO RECOVER ANY ROCKS BEYOND THE

LIMIT LINE, AND TO FILL VOIDS BETWEEN LARGE ROCKS WITH SMALLER ROCK ELEMENTS. EXISTING RIP-RAP MAY
BE MOVED PRIOR TO ADDITION OF REPLENISHMENT ROCK IN ORDER TO FACILITATE DUMPING.

FOR EMBANKMENT DETAILS NOT SHOWN, REFER TO SCRRA ES2001 AND ES2002.

AT LOCATIONS WHERE SAND MOVES TO COVER UP THE RIP-RAP, RIP-RAP SHALL BE LEFT IN PLACE.

SCRRA MAINTENANCE MANAGER WILL INFORM THE GOVERNING AGENCIES ONE MONTH IN ADVANCE OF

PLANNED PLACEMENT OF REPLENISHMENT RIP-RAP. IF RAPID EROSION REQUIRES PLACEMENT IN LESS THAN THE
FULL MONTH NOTIFICATION PERIOD, NOTICE WILL BE GIVEN AS PROMPTLY AS PRACTICABLE.

INSTALLATION AND RE-STACKING OF ROCK SHAILL CONFORM TO PERMIT GUIDELINES AND SHALL BE PERFORMED
ONLY AFTER PROVIDING PROTECTION FOR MEMBERS OF THE PUBLIC WHO MAY BE USING THE BEACH.

ROUTINE REPLENISHMENT AND MAINTENANCE OF THE RIP-RAP SHALL BE SCHEDULED TO AVOID PEAK BEACH
RECREATIONAL USE TIMES.

LOCALIZED EXCEPTIONS TO THIS STANDARD SHALL BE MADE IN ORDER TO FIT RIP-RAP TO CONFORM TO DRAINAGE
STRUCTURES, PUBLIC CROSSINGS, SIGNAL FACILITIES AND OTHER STRUCTURES.
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. MORE
THAN
20 FT

TRACKS MORE THAN 20 FT ON CENTER
(INSIDE PLACEMENT)

______________________75_ s
_f
uP TO
20 FT
—- _7/_ ______________________ J

TRACKS 15 FT TO 20 FT ON CENTER
(QUTSIDE PLACEMENT)

TRACKS 135 FT TO 20 FT ON CENTER
(INSIDE PLACEMENT)

SWITCH ROD |HEADBLOCK SWITCH ROD |HEADBLOCK SWITCH ROD |HEADBLOCK
STANDS LENGTH |TIE LENGTH STANDS LENGTH | TIE LENGTH STANDS LENGTH | TIE LENGTH
MAIN LINE 112E, 36EH 7:-0" 17:-0" MAIN LINE 112€, 36EH 7:-0" 17'-0" MAIN LINE| gy 3o, WA o ] 34 141-0"
YARD 22F, 36E 5-0" 15'-0" YARD 22€, 36E 5-Q" 15'-0" YARD Szﬁﬁ'cf'GE'Am'DTL”E 340 14'-0"
MAINLINE SWITCH STAND: USE 112E OR 36EH STAND, 7'-0" ROD, 17'-0" HEADBLOCK TIES NOTES:
YARD SWITCH STAND: USE 22F OR 36F STAND, 5'-0" ROD, 15'-0" HEADBLOCK TIES A
1. SWITCH STANDS SHALL BE:
A. WHERE SPACE PERMITS, MOUNTED ON THE CLOSED POINT SIDE
OF THE SWITCH WHEN LINED FOR THE MAIN TRACK.
B.NO LESS THAN 8'-6" (HIGH STANDS) OR 6'-0" (LOW STANDS)
FROM THE CENTER OF ANY TRACK TO ANY PART OF THE STAND
OR TARGET IN ITS MOST RESTRICTIVE POSITION.
C. POSITIONED WITH THE HANDLE POINTING TOWARD THE FROG
. LL WHEN THE SWITCH IS LINED FOR THE MAIN TRACK.
D. FIRMLY ATTACHED TO THE HEADBLOCK TIES.
2. WHERE TRACKS ARE 20 FT OR LESS ON CENTER, OUTSIDE
PLACEMENT OF SWITCH STANDS IS PREFERRED. INSIDE
TYPICAL ALIGNMENT WITH PLACEMENT SHALL BE USED ONLY WHERE FIELD CONDITIONS
NO CLEARANCE RESTRICTIONS MAKE OUTSIDE PLACEMENT IMPRACTICAL.
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CONTROLLED BY:

. 2-gr tayy  SWTCH NACHNE

CONTROLLED BY
SWITCH MACHINE ~ 95°

PASSING _TRACK

“" UL L L DL L DL L L LD L L DL L L LD L DL L LD L LD DL LD LD L LD L L LD L L LD DL DL L L LD L DL DL L] ) C[ 125-_0-- 50-_0--
1 PR?O\ I---------------------------------------------------------------------... .. WPO I 1 4
125" (MIN) o HAND THROW CONTROLLED BY N Wy
SWITCH / SWITCH MACHINE 1
2
mannnnn BEEZEGZEZE( —EaTaTaTaATaTATATATATA™ IIIIIIII/.//‘,://////IR_-------_
-------------------------.‘!‘!‘!‘!‘! A1/ IS\ / "!‘!‘.--------------.lIllllIIIIIIIIIIIIIIIIIIIIIIII‘!‘!.!.!‘W \ 7 "‘ \ _/ !‘\------
MAN LINE ‘0’\\:\\:( ‘Qri‘g.“
X\
86" (MN) ' 86" (MIN) , D oW “‘\g
/]

20 ! e — — l ™ ;;' —I
MIN i . i I i
T 1 T h )
/ BALLAST | TYPE *4A \ < | E: |
} | %
)
m —/ AY (ST 1 \\WALKWAN I ;: I
STANDARD 1 STANDARD 2 _ E‘
=y = o
< M
6 : g CAR 2cC LAYOVER I X}
R 2 N V= TR : . L/—TRACK - i ! |
I I [ [ I h ’
| | i
1 L i }
’3:5#' BALLAST J TYPE 4A Nalivaes | /I I / CER PO E:
- } ~ | | 1
\ BALLAST I e N I
BALLAST X}
TYPE 5 KWAY (ST ) TP s |1 2 /I | / | E!
SP I f I = ’
I 1 - h ‘ I
R 8-6" (MIN) \ /l | | !
! \ I 7 R P61 5
| o . ! |
. ! 0 MIN | I E!
| 1 | X
| 2 CAR CAR 2 % ¢
/ BALLAST | TYPE 5 \ / )
- / } \ \ | spy/ SPOT ot | i i |
b4
WALKWAY ) ¢
WALKWAY I K
STANDARD 4 AY (ST 4 STANDARD 5 I/I ﬁ: |
| | N
40
)
< M
STANDARD NO 1 STANDARD NO 3 STANDARD NO 5 I K
(I 252525 (XXX | | (0
T swowow2 [ | swowowos [T 7 7] 1ARD.LATOVER AREAOR NOUSTRY TRACK | it K ,(‘ |
1CAR o,
m': y/ I v‘VAVA'A'A'A"A'A'A'A'AVIA'A"‘()(f? Y I
1. THE WALKWAY DIMENSIONS SHONN ABOVE REFLECT PUC MNIMUM REQUIREMENTS, PLEASE SEE SCRRA STANDARDS ES2001 AND ES2002 FOR DIMENSION GUIDELINES | AR E I RRRRRIIRS
FOR EMBANKMENT AND WALKWAYS REQUIRED FOR NEW CONSTRUCTION, el
(4
2.BALLAST TYPE =4A AND TYPE =5 GRADATIONS ARE DEPICTED ON SCRRA STANDARD ES2007-02. TYPE 4A BALLAST IS REQURED FOR MAN LINE OPERATIONS, TYPE 5 /!C/AR 1 CAR 1A | 4) 3
IS YARD BALLAST AND MAXMZED FOR WALKWAY BENEFITS. | A5 SPOT 56t J |_ — e e
3. DMENSIONS FOR TURNOUT WALKWAYS ARE DEPICTED AND DETALED ON ES205. I
1
4.NO REQUESTS FOR DESIGN EXCEPTION INDICATING LESS THAN THE REQUREMENTS OF CALIFORMA PUBLIC UTLITIES COMMSSION GENERAL ORDERS 260 AND 118 | \ \\
WLL BE CONSIERED. \ \/ \
5. WALKWAY STANDARD REQUREMENTS FOR NEW CONSTRUCTION: I % ~d
AFOR MAN TRACK, WALKWAY STANDARD 1WILL BE REQURED ON ALL SCRRA MAN TRACK, FOR MULTIPLE MAN TRACKS WITH LESS THAN 20 FOOT
CENTERS WALKWAYS ARE REQURED ON OUTSIDE SHOULDERS ONLY.
B.FOR MAN TRACK TURNOUTS CONTROLLED WITH A SWITCH MACHNE WALKWAYS STANDARD 2 WILL BE REQUIRED. | | 1 CA
C.FOR MAN TRACK TURNOUTS WITH HAND THROW OR MANUAL CONTROL ONLY, WALKWAY STANDARD 3 WLL BE REQUIRED, THS INCLUDES ALL [ , s
MANUALLY CONTROLLED NDUSTRY TRACKS. R A A A T A T I A B
D.FOR MAN TRACK CONTROLLED WITH A SWITCH MACHNE BUT ACCESSNG A YARD OR LAYOVER TRACK WALKWAY STANDARD 3 WLL BE REQURED. <
£.FOR YARD OR LAYOVER TRACK AREAS NCLUDING ALL NTERIOR TURNOUTS WALKWAY STANDARD 4 OR WALKWAY STANDARD 5 WILL BE REQURED. - |
FTRACKS FREQUENTLY USED BY ENGAEERS AND CONDUCTOR TO GET ON AND OFF THE TRANS FOR MAN LNE USE WALKWAY STANDARD 5 ON OTHER | o
THAN MAN LINE TRACK WALKWAY STANDARD 4 OR 5 WILL BE REQUIRED. ‘ |

A CARLOS | DATE:

/%/rq@/?a/

ASSISIANT DIRECTOR: STANDARDS & DESIGN

DRAWN BY: 03/31/2011 S[SR&\ 'ENGII’I?EREA?IIA%PSRWNDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.

A SHALL NO ONSIBLE FOR THE ACCURACY OR COMPLETENESS OF 4
THE DATA DR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE | ¢
STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED
WITHOUT (ONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES
AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF
THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

ENGINEERING STANDARDS

=METROLINK.

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

CPUC MINIMUM WALKWAY STANDARDS 1 OF 1

X | XX-XX-XX REVISION XX | XX USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN TROD T
X~ ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA
REV. | DATE DESCRPTION DES. | ENG. DIRECTOR_OF ENGINEERING AND CONSTRUCTION |ALI. RIGHTS RESERVED ONE_GATEWAY PLAZA 12TH FLOOR, L. A, CA. 90012 ES2109
UserName-> carloso Date Plotted: 10/5/2011 2:19:06 PM Plot Driver=> S:\Plot Drivers\pdf.plt FileNome-> s:\V8EngStds\2000\ES2109.dgn




STANDARD VERTICAL CURVES (AREMA SECTION 3.6)

VERTICAL CURVES AS CALCULATED IN ITEM 6 BELOW SHALL BE USED TO CONNECT ALL CHANGES IN GRADIENTS.

THE LENGTH OF VERTICAL CURVES IS DETERMINED BY CHANGES IN GRADIENT, VERTICAL ACCELERATION AND

THE SPEED OF THE TRAIN.

THE PURPOSE OF VERTICAL CURVES IS TO EASE THE CHANGE OF THE GRADIENTS IN ORDER TO REDUCE

COUPLER AND DIAPHRAGM BINDING AND ELIMINATE THE DANGER OF BREAKING THE TRAIN IN TWO AS A DIRECT

RESULT OF TRAIN ACTION. PROPERLY DESIGNED VERTICAL CURVES WILL PROVIDE FOR PASSENGER COMFORT.

VERTICAL CURVES SHALL BE DESIGNED LONG ENOUGH TO MATCH THE HIGHEST SPEEDS CONTEMPLATED FOR THE LINES.
A VERTICAL CURVE WHICH IS CONCAVE UPWARD SHALL BE DENOTED AS A SAG. A VERTICAL CURVE WHICH IS CONCAVE
DOWNWARD SHALL BE DENOTED AS A SUMMIT (SEE DIAGRAMS BELOW).

VERTICAL CURVES SHALL BE PARABOLIC.

THE MINIMUM LENGTH OF VERTICAL CURVES FOR BOTH SAGS AND SUMMITS IS DETERMINED BY THE FOLLOWING FORMULA:

2

LVC =D x Vox K

VERTICAL ACCELERATION IN FEET/SEC/SEC (FT/SEC?)

ABSOLUTE VALUE OF THE DIFFERENCE IN RATES OF GRADES EXPRESSED AS A DECIMAL
2.15 CONVERSION FACTOR TO GIVE LVC IN FEET

DESIGN SPEED IN MILES PER HOUR

IT IS RECOMMENDED PRACTICE TO ROUND THE CALCULATED MINIMUM LVC UP TO A CONVENIENT WHOLE NUMBER.

ON TRACKS WITH DESIGN SPEEDS GREATER THAN OR EQUAL TO 25 MPH, ANY CALCULATED MINIMUM LVC OF

LESS THAN 100 FT SHALL BE ROUNDED UP TO AT LEAST 100 FT.

THE RECOMMENDED VERTICAL ACCELERATION (A) SHALL BE SELECTED BASED ON THE TYPE OF OPERATIONS AND IS THE
SAME FOR BOTH SAGS AND SUMMITS. DEVIATIONS FROM THESE ACCELERATION CRITERIA MAY BE AUTHORIZED BY THE
SCRRA DIRECTOR OF ENGINEERING AND CONSTRUCTION. THE LONGEST VERTICAL CURVE COMPUTED BY THESE METHODS
WITH EACH CRITERIA WILL GOVERN.

FREIGHT OPERATIONS:
A-0.10 FEET/SEC/SEC

PASSENGER OPERATIONS:
A-0.60 FEET/SEC/SEC

MIXED PASSENGER WITH FREIGHT TRAFFIC NOT EXCEEDING 4000
TON TRAINS OR 8 MILLION GROSS TONS ANNUAL FREIGHT TRAFFIC
A-0.30 FEET/SEC/SEC FREIGHT SPEED

A-0.60 FEET/SEC/SEC PASSENGER SPEED

WHERE:

<XO> pd

WHEN DESIGNING VERTICAL CURVES ON MIXED USE FREIGHT AND PASSENGER OPERATIONS, THE DESIGNER SHALL CALCULATE
MINIMUM LVC'S USING THE APPLICABLE VALUES OF "A" AND "V" AND SELECT THE LONGEST VALUE YIELDED.

THE MINIMUM DISTANCE BETWEEN VERTICAL CURVES SHALL BE 3V OR 100 FT, WHICHEVER IS GREATER.

(V=DESIGN SPEED IN MPH.)

TURNOUTS SHALL NOT BE PLACED WITHIN THE LIMITS OF ANY VERTICAL CURVE.

THE DESIRABLE LENGTH OF VERTICAL CURVES IN YARD TRACKS SHALL BE NOT LESS THAN 100 FT.
LENGTH OF VERTICAL CURVES IN YARD TRACKS SHALL BE 30 FT.

THE GOAL OF DESIGN OF THE VERTICAL ALIGNMENT IS TO REDUCE THE NUMBER OF VERTICAL CURVES,

CONSISTENT WITH ENGINEERING ECONOMY AND SITE CONSTRAINTS.

VERTICAL CURVES SHALL BE DESIGNED USING THE FUTURE MAXIMUM DESIGN SPEED FOR PASSENGER AND FREIGHT TRAINS
EXPECTED ON A GIVEN SUBDIVISION. FUTURE MAXIMUM SPEEDS FOR PASSENGER TRAINS MAY EXCEED SPEEDS CURRENTLY
IN EFFECT. DESIGNERS SHALL CONSULT WITH THE SCRRA DIRECTOR OF ENGINEERING AND CONSTRUCTION FOR THE FUTURE
MAXIMUM PASSENGER SPEED AT EACH LOCATION.

SPEED RESTRICTIONS DUE TO SIGNAL/STOPPING DISTANCE WILL NOT BE CONSIDERED.

PLANS FOR NEW CONSTRUCTION, REHABILITATION, AND TEMPORARY TRACK SHALL CLEARLY SHOW THE PERCENT GRADE
CHANGE, DESIGN SPEED, BEGINNING AND ENDS, AND LENGTH OF EACH VERTICAL CURVE, AND MUST SHOW CONSTRAINTS TQ
VERTICAL PROFILE SUCH AS EXISTING OR FUTURE BRIDGES, TURNOUTS OR STATION PLATFORMS.

VERTICAL CURVES WITHIN 100 FEET OF A STATION PLATFORM SHALL BE AVOIDED.

THE MINIMUM

EXAMPLE CALCULATION FOR FREIGHT OPERATIONS

CREST CURVE WITH +0.507% APPROACHING GRADE MEETING A -0.507 DEPARTING GRADE. MAXIMUM DESIGN SPEED IS 50 MPH.

A-0.10 FEET/SEC/SEC VERTICAL ACCELERATION (FREIGHT)
D=ABSOLUTE VALUE OF ((+0.005)-(-0.005))=0.01

K=2.15 CONVERSION FACTOR TO GIVE LVC IN FEET

V=50 MPH DESIGN SPEED

LvC- D «x sz K = MINIMUM LENGTH OF VERTICAL CURVE IN FEET

LvC= (0.0 «x (50MPH)2>< 2.15 =

0.10 FEET/SEC/SEC

537.50 FEET SAY 540 FEET

EXAMPLE CALCULATION FOR PASSENGER OPERATIONS

CREST CURVE WITH +0.507% APPROACHING GRADE MEETING A -0.507 DEPARTING GRADE. MAXIMUM DESIGN SPEED IS 75 MPH.

A=0.60 FEET/SEC/SEC VERTICAL ACCELERATION (PASSENGER)
D-ABSOLUTE VALUE OF ((+0.005)-(-0.005))-0.01

K=2.15 CONVERSION FACTOR TO GIVE LVC IN FEET

V=75 MPH DESIGN SPEED

LvC- D «x sz K = MINIMUM LENGTH OF VERTICAL CURVE IN FEET

LvC=- (0.01) x (75MPH)2>< 215 =

0.60 FEET/SEC/SEC

201.56 FEET SAY 205 FEET

SUMMIT CURVES

-- PV
=" - —
PVC = £2 PVT
l< LvC iy
SAG _CURVES
» LVC - » LvC —
| | PVC|
A eT———— BT
pPvC R ———
-~ 7PVI

PVT

ABBRE VIATIONS

G1 APPROACHING GRADE
G2 DEPARTING GRADE
LvC LENGTH OF VERTICAL CURVE

PvC POINT OF VERTICAL CURVATURE
PVI POINT OF VERTICAL INTERSECTION
PVT POINT OF VERTICAL TANGENCY
Ve VERTICAL CURVE
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FIGURE A
CIRCULAR CURVE

WITH SPIRAL TRANSITIONS

FIGURE B
SIMPLE CIRCULAR CURVE

ABBREVIATIONS AND SYMBOLS

OFFSETTED PC

k

FIGURE C
SPIRAL TRANSITION CURVE

KEY FORMULAE

R - sm(l) Ts - (Rep)TAN(H)+k

A . 1-20s Es = (Rep)EX SEC(E)+p

L - £ 100 X - 1- 0003048685

T - R TANG) Y - 0.5826sS - 0.00001264 635
LC- 2R SING) k = - 0.0005084%5

Ls- 2Q%s p = 0.145445

K- TIs

ST A

]

ENGINEERING STANDARDS

cC COMPOUND CURVE
CS CURVE TO SPIRAL
iy CENTRAL ANGLE OF CIRCULAR CURVE
Dc DEGREE OF CURVATURE (CHORD DEFINITION)
£ EQUILIBRIUM ELEVATION (Ea + Eu)
Ea ACTUAL ELEVATION
Es EXTERNAL DISTANCE FROM PI TO CIRCULAR CURVE
Eu UNBALANCED ELEVATION (CANT DEFICIENCY)
[ TOTAL INTERSECTION ANGLE (DEFLECTION ANGLE AT THE PD
K INCREASE IN DEGREES OF CURVATURE PER 100 FT STATIONS ALONG SPIRAL
k TANGENT DISTANCE FROM THE TS TO THE OFFSETTED PC
L CHORDED LENGTH OF CIRCULAR CURVE
LC LONG CHQORD
LS LENGTH OF SPIRAL
LT LONG TANGENT (DISTANCE FROM THE TS TO THE SPD
p ORDINATE OF THE OFFSETTED PC
PC POINT OF CURVATURE
PCC POINT OF COMPOUND CURVATURE
Pl POINT OF INTERSECTION
PRC POINT OF REVERSE CURVATURE
PT POINT OF TANGENCY
R RADIUS
S LENGTH OF SPIRAL (LS) IN 100 FT STATIONS
NOTES: SC SPIRAL TO CURVE
_— SPI POINT OF INTERSECTION BETWEEN TS AND SC
1. CIRCULAR CURVES ARE DEFINED BY THE CHORD DEFINITION (CENTRAL ANGLE SS SPIRAL TO SPIRAL
SUBTENDED BY A CHORD OF 100 FEET) OF CURVATURE AND SPECIFIED BY DEGREE. ST SPIRAL TO TANGENT
2. SPIRALS ARE DEFINED BY THE CLOTHOID DEFINITION. AUTHORIZATION FROM SCRRA ST SHORT TANGENT (DISTANCE FROM SPI TQ SC)
SHALL BE OBTAINED IF ANY DIFFERENT METHOD OR PARAMETERS ARE UTILIZED FOR T TANGENT LENGTH OF CIRCULAR CURVE
SPIRAL TRANSITION CURVES. THE REQUEST SHALL BE FULLY DOCUMENTED TS TANGENT TO SPIRAL
WITH DESIGN DATA, CALCULATIONS AND OTHER PERTINENT INFORMATION. Ts TOTAL TANGENT DISTANCE OF A SPIRALED CURVE
3. THE TRACK GEOMETRY DATA TABLE, SHOWN IN E£S2202-2, SHALL BE COMPLETED Os SPIRAL ANGLE
AND SUBMITTED TO SCRRA FOR REVIEW, COMMENT AND APPROVAL FOR ALL CURVES. X TANGENT DISTANCE FROM TS TO SC
4. ALL ANGLES ARE IN DEGREES, DISTANCES AND LENGTHS ARE IN FEET, EXCEPT Y TANGENT OFFSET TO THE SC
SUPERELEVATIONS ARE IN INCHES AND SPEEDS ARE IN MILES PER HOUR (MPH).
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CIRCULAR CURVE
WITH SPIRAL
TRANSITIONS

TURNOUT

COMPOUND CIRCULAR
CURVE WITH
SPIRAL TRANSITIONS

SIMPLE CIRCULAR CURVE

COMPOUND CIRCULAR CURVE

TRACK GEOMETRY DATA TABLE

STATIONING DATA

INPUT DATA

CURVE DATA

SPIRAL DATA

CURVE OR
TURNOUT NO

DESC

BEARING

DISTANCE

STATION |[NORTHING| EASTING

Dc

Ea

Eu

vV (PAS)

vV (FRT)

LS

R

A

L

Os

Y

k

LT

ST

Ts

DEGREES

INCHES

INCHES

MPH

MPH

FEET

DEGREES

FEET

DEGREES

FEET

FEET

FEET

FEET

FEET

FEET

P
FEET

FEET

FEET

FEET

POB

M1

TS

X

X

>

>
>

SC

Pl

CS

ST

C33

PITO

PS

=<

=<

M2

TS

SC

Pl

CS

SC

Pl

CS

ST

M3

PC

Pl

PT

M4

PC

Pl

PCC

Pl

PT

POE

S DK SO XX X X X DX S X XX XX X[ XX XX X[ X[ XX | X< | X< [ X< | X<

S DK SO XX X X X DX S X XX XX X[ XX XX X[ X[ XX | X< | X< [ X< | X<
S DK SO XX X X X DX S X XX XX X[ XX XX X[ X[ XX | X< | X< [ X< | X<
>

1.

(6] ~ [EN] )

NOTES:

TRACK GEOMETRY DATA TABLES SHALL BE COMPLETED AND INCLUDED WITH DESIGN DRAWINGS SUBMITTED TO SCRRA FOR
REVIEW, COMMENT, AND APPROVAL. EACH PROPOSED OR REALIGNED TRACK SHALL REQUIRE A SEPARATE TABLE

CELLS MARKED WITH AN "X" WILL NORMALLY CONTAIN DATA

IN PRACTICE, COMPOUND CURVES WITH MORE THAN TWO CIRCULAR ARCS ARE RARE. IN THEORY, A COMPOUND

CURVE CAN HAVE AN INFINITE NUMBER OF CIRCULAR ARCS

FOR FREIGHT-ONLY OPERATIONS, COLUMN "V (PAS)" WILL REMAIN BLANK. FOR PASSENGER-ONLY OPERATIONS,

COLUMN "V (FRT)" WILL REMAIN BLANK.

IN THE EVENT A DESIGNER MUST PROPOSED A CURVE THAT DOES NOT MEET DESIGN REQUIREMENTS PER SCRRA ES2203
AND ES2204, THE DESIGNER SHALL CLEARLY INDICATE IT ON THE GEOMETRY TABLE. THE DESIGNER SHALL, FOR EACH
PROPOSED SUBSTANDARD CURVE, SUBMIT TO SCRRA A WRITTEN REQUEST AND JUSTIFICATION FOR A DESIGN WAIVER.
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GENERAL
1. THERE ARE SIX TABLES OF DESIGN AND MAINTENANCE STANDARDS FOR SCRRA

TRACK ALIGNMENT:

TABLE P3.5: 3.5 - INCH UNBALANCED ELEVATION - STANDARD SPIRAL
LENGTH TABLE FOR PASSENGER OPERATIONS

TABLE F2.0: 2.0 - INCH UNBALANCED ELEVATION - STANDARD SPIRAL
LENGTH TABLE FOR FREIGHT OPERATIONS

TABLE P3.5M: 3.5 - INCH UNBALANCED ELEVATION - MINIMUM
SPIRAL LENGTH TABLE FOR PASSENGER OPERATIONS

TABLE F2.0M: 2.0 - INCH UNBALANCED ELEVATION - MINIMUM
SPIRAL LENGTH TABLE FOR FREIGHT OPERATIONS

TABLE PML: 4.0 - INCH UNBALANCED ELEVATION - MAINTENANCE LIMIT
FOR PASSENGER OPERATIONS

TABLE FML: 3.0 - INCH UNBALANCED ELEVATION - MAINTENANCE LIMIT

FOR FREIGHT OPERATIONS

FOR THE OPERATION OF PASSENGER EQUIPMENT NORMALLY USED IN SCRRA
AND AMTRAK TRAINS;

THE DESIGN AND MAINTENANCE OF CURVE GEOMETRY IS CONTROLLED BY FRA
TRACK SAFETY STANDARDS (49CFR213.57), WHICH ESTABLISHES THE MAXIMUM
SPEED FOR ANY COMBINATION OF CURVATURE AND SUPERELEVATION FOR PASSENGER
TRAINS AS RESULTING IN 4 INCHES OF UNDERBALANCE. TO ASSURE THAT NORMAL
MAINTENANCE VARIATIONS DO NOT INADVERTENTLY RESULT IN CURVE GEOMETRY
THAT CAUSES MORE THAN 4 INCHES OF UNBALANCED ELEVATION, THE DESIGN
UNDERBALANCE IS SET AT 3.5 INCHES FOR TABLES P3.5 AND P3.5M. THE FRA
TABLES AND FORMULAS DEFINE 4 INCHES OF UNBALANCED ELEVATION AS THE
THRESHOLD OF FAILURE:; THESE SCRRA TABLES DESIGNATE DESIGN PRACTICE THAT
FITS WITHIN THE FRA LIMITS. DESIGNERS AND MAINTENANCE PERSONNEL WILL
CONSTRUCT AND MAINTAIN TRACK TO THOSE VALUES EXCEPT AS AUTHORIZED BY

THE SCRRA DIRECTOR OF ENGINEERING AND CONSTRUCTION, OR AS EXCEPTED BELOW.

SCRRA PASSENGER EQUIPMENT IS SUBJECT TO LESSENED STABILITY IN WINDS
EXCEEDING 45 MPH AND ARE LIMITED TO AN UNDERBALANCE OF 3 INCHES UNDER
THOSE CONDITIONS. INSTRUCTION TO TRAIN CREWS ARE TO REDUCE SPEED BY
5 MPH UNDER STRONG WIND CONDITIONS.

FREIGHT TRAIN SPEEDS ARE GOVERNED BY 49CFR213.57 TO NOT RESULT IN MORE
THAN 3 INCHES OF UNDERBALANCE. FREIGHT TRAIN SPEEDS FOR NEW CURVES
WILL BE DESIGNED PER TABLES F2.0 AND F2.0M, WHICH HAVE 2 INCHES
UNDERBALANCE; EXISTING CURVES MAY BE MAINTAINED WITH UP TO 3 INCHES OF
UNDERBALANCE AND REMEDIAL ACTION MUST BE TAKEN FOR ANY CURVE FOUND
TO EXCEED 3 INCHES OF UNDERBALANCE FOR FREIGHT TRAIN SPEED.

SPIRAL EASEMENT CURVES WILL BE USED TO CONNECT CURVES TO TANGENT
TRACK WHENEVER THERE IS SUPERELEVATION IN THE CURVE. THE SUPERELEVATION
IS TO BE UNIFORMLY INCREASED FROM THE TANGENT TO THE CURVE THROUGHOUT
THE LENGTH OF THE SPIRAL. THE SPIRAL IS ALSO A HORIZONTAL ALIGNMENT
ELEMENT OF GRADUALLY DECREASING RADIUS, WHICH MATCHES THE RADIUS OF

THE CIRCULAR CURVE ELEMENT AT THE POINT IT MEETS THE CURVE.

THE LENGTH OF THE SPIRALS IN THE TABLES HAS BEEN CALCULATED BASED
UPON THE SPEED OF THE TRAIN AND ON THE MAXIMUM TWIST THAT ROLLING
STOCK CAN SAFELY NEGOTIATE. LONG CARS THAT TRAVERSE SPIRALS THAT
HAVE MORE THAN 1INCH OF ELEVATION CHANGE IN 62 FEET BEGIN TO UNLOAD
SOME OF THE VERTICAL LOAD ON WHEELS IF THEIR SIDE BEARING CLEARANCE IS
AT MINIMUMS. THEREFORE STANDARD LENGTH SPIRALS DO NOT EXCEED THIS
RATE OF CHANGE. A MAXIMUM CHANGE OF 1INCH PER 50 FEET IS PERMITTED
UNDER THE "MINIMUM" TABLES, BECAUSE SPIRALS WITH THESE PARAMETERS

ARE FOUND ON SOME LINES AND CANNOT BE CHANGED DUE TO GEOGRAPHIC
LIMITATIONS. THE MINIMUM SPIRAL LENGTHS FOUND IN TABLES P3.5M AND F2.0M
MAY ONLY BE USED ON THE VENTURA AND ANTELOPE VALLEY SUBDIVISION.

AT SPEEDS IN EXCESS OF 50 MPH, THE LENGTH OF SPIRALS IS INCREASED TO
MINIMIZE TRANSIENT DYNAMIC LOADS AND PASSENGER DISCOMFORT.

SPIRALS MAY BE LONGER THAN THE STANDARD LENGTHS SHOWN. LONGER SPIRALS
THAT EXIST FROM ORIGINAL CONSTRUCTION WILL NOT BE SHORTENED UNLESS
NECESSARY TO OBTAIN REVERSING TANGENT LENGTH. SPIRALS FOR CURVES,
WHICH MAY BE DESIGNED FOR HIGHER SPEED IN THE FUTURE (E.G. NEAR PRESENT
SPEED RESTRICTIONS SUCH AS TUNNELS) SHOULD BE DESIGNED WITH SPIRAL
LENGTHS FOR FUTURE HIGHER SPEED AND SUPERELEVATION; AND PRESENTLY
NEEDED SUPERELEVATION RUNOFF OVER THE LENGTH OF THE SPIRAL.

NEW CONSTRUCTION WILL BE DESIGNED WITH STANDARD LENGTH SPIRALS PER
THE EXAMPLE SHOWN ON THIS SHEET FOR THE MAXIMUM FUTURE DESIGN
SPEED FOR THE LOCATION.
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REFER TO AREMA CHAPTER 5.3 FOR A COMPLETE DISCUSSION OF CURVE DESIGN.

IN ORDER TO SELECT THE SUPERELEVATION AND SPIRAL LENGTHS FOR CURVES,
THE DESIGN SPEEDS FOR FREIGHT AND PASSENGER TRAINS MUST BE DEVELOPED.

A SERIES OF TRIAL SOLUTIONS IS USUALLY NECESSARY. EVERY CURVE MUST MEET
THE STANDARDS OF SPIRAL LENGTH AND SUPERELEVATION FOR THE SPEED CHOSEN.
THE GOAL IS TO OBTAIN THE MAXIMUM SPEED FOR PASSENGER TRAINS CONSISTENT
WITH GOOD TRAIN HANDLING, SIGNAL SPACING AND PRACTICAL LIMITS OF EQUIPMENT
PERFORMANCE AND TO HAVE THE RESULTING DESIGN PROVIDE AN ACCEPTABLE
FREIGHT TRAIN OPERATION AND MAINTENANCE ENVIRONMENT.

HORIZONTAL CURVES SHALL BE DESIGNED USING THE FUTURE MAXIMUM DESIGN

SPEED FOR PASSENGER AND FREIGHT TRAINS EXPECTED ON A GIVEN SUBDIVISION.
FUTURE MAXIMUM SPEEDS FOR PASSENGER TRAINS MAY EXCEED SPEEDS CURRENTLY
IN EFFECT. THIS MAY RESULT IN SPIRAL LENGTHS THAT ARE LONGER THAN REQUIRED
TO PROVIDE FOR PROPOSED SUPERELEVATION RUNOFF FOR NEW CONSTRUCTION.
DESIGNERS WILL CONSULT WITH THE SCRRA DIRECTOR OF ENGINEERING AND
CONSTRUCTION FOR THE FUTURE PASSENGER SPEED AT EACH LOCATION. THE SPIRAL
LENGTH DESIGN SHALL BE SUFFICIENT TO ALLOW SUPERELEVATION RUNOFF FOR THE
FUTURE MAXIMUM DESIGN SPEED EVEN IF THE ACTUAL DESIGN OPERATING SPEED IS
LESS THAN THE FUTURE MAXIMUM DESIGN SPEED.

THE MAXIMUM SPEED FOR FREIGHT TRAINS IS 60 MILES PER HOUR.

ALL NEW WORK SHOULD USE TABLES P3.5 AND F2.0 TO SPECIFY STANDARD

LENGTH SPIRALS. TABLES WITH SUFFIX "M" ARE TO BE USED ONLY ON THE VENTURA
AND ANTELOPE VALLEY SUBDIVISIONS AND ONLY AT LOCATIONS CONSTRAINED BY
EXISTING TRACK GEOMETRY. CURVES WHICH DO NOT MEET THE STANDARDS OF
TABLES P3.5, F2.0, P3.5M AND F2.0M MUST BE CORRECTED THROUGH REDUCTION OF
TRAIN SPEED AND ALTERATION TO THE TRACK CHARACTERISTICS.

FOR MAXIMUM DESIGN SPEEDS UP TO 35 MPH, CURVES IN OPPOSITE DIRECTIONS
SHALL BE SEPARATED BY A REVERSING TANGENT WITH A MINIMUM LENGTH OF 100'.
FOR DESIGN SPEEDS GREATER THAN 35 MPH, CURVES IN OPPOSITE DIRECTIONS
SHALL BE SEPARATED BY A REVERSING TANGENT WITH A MINUMUM LENGTH EQUAL
TO 3 TIMES THE MAXIMUM DESIGN SPEED AS STATED IN MILES PER HOUR. FOR
EXAMPLE, A DESIGN SPEED OF 50 MPH WILL REQUIRE A REVERSING TANGENT WITH A
MINIMUM LENGTH OF 150' (3 TIMES 50). EXCEPTIONS WILL REQUIRE THE APPROVAL OF
THE SCRRA DIRECTOR OF ENGINEERING AND CONSTRUCTION.

REVERSING TANGENTS MAY BE REDUCED TO HALF OF THE ABOVE WHERE
THERE IS LESS THAN 1INCH OF SUPERELEVATION IN BOTH CURVES.

ALL DESIGN SPEEDS MUST BE APPROVED BY BOTH THE SCRRA DIRECTOR
OF ENGINEERING AND CONSTRUCTION AND THE SCRRA MANAGER OF SIGNAL
AND COMMUNICATIONS.

SPEEDS SHOULD BE ESTABLISHED IN CONSIDERATION OF PLACEMENT OF
SPEED SIGNS PER SCRRA ES5213, SUCH THAT THERE IS NO OVERLAP BETWEEN
SIGNS FOR REDUCTION AND INCREASE OF SPEED IN THE SAME DIRECTION.

SPEED AND SUPERELEVATION WILL BE CONSISTENT THROUGH CURVES
UNLESS AUTHORIZED BY THE SCRRA DIRECTOR OF ENGINEERING AND
CONSTRUCTION. ALL COMPOUND CURVES WILL BE SEPARATED WITH A
SPIRAL OF AT LEAST 31 FEET. IN COMPOUND CURVES WHERE
SUPERELEVATION DIFFERS IN EACH CURVE, A SPIRAL OF APPROPRIATE
LENGTH WILL BE REQUIRED AT THE POINT OF COMPOUND CURVATURE.

THE SPIRAL LENGTH WILL BE DESIGNED TO ACCOMMODATE THE

DIFFERENCE OF THE COMPOUND CURVE'S SUPERELEVATIONS. A COMPOUND
SPIRAL IS NOT REQUIRED WHERE THE SPIRAL OFFSET IS LESS THAN 0.25".

ACTUAL ELEVATION GREATER THAN 5 INCHES IS NOT PERMITTED
WITHOUT PRIOR APPROVAL OF THE SCRRA DIRECTOR OF ENGINEERING
AND CONSTRUCTION.

SUPERELEVATION THROUGH GRADE CROSSINGS WILL BE DESIGNED WITH
CONSIDERATION OF THE STREET PROFILE, WHICH MAY CONSTRAIN THE
SUPERELEVATION AND THEREFORE THE CURVE SPEED. THE STREET
PROFILE SHOULD BE CONSIDERED TO BE CHANGED IF PRACTICAL TO
ACCOMODATE SUPERELEVATION FOR THE PROPOSED MAXIMUM SPEED.

SPEEDS FOR FREIGHT TRAINS SHOULD BE AS UNIFORM AS PRACTICABLE.
FREIGHT TRAINS GENERALLY CANNOT UTILIZE HIGHER SPEEDS THAT ARE
LESS THAN 2 MILES IN LENGTH. DUE TO BRAKING DISTANCES AND SIGNAL
SPACING, FREIGHT TRAIN SPEEDS MAY BE SET WHICH ARE SUBSTANTIALLY
LESS THAN PASSENGER TRAIN SPEEDS. OPERATION OF FREIGHT TRAINS AT

CURVE DESIGN PROCEDURE (CONT)

14.

16.

17.

18.
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SPEEDS LESS THAN EQUILIBRIUM (NO UNDERBALANCE) RESULTS IN HEAVY
WEAR ON THE LOW RAIL AND LOW VERTICAL LOADS TO THE HIGH WHEELS.

DESIGNERS SHOULD AVOID SUPERELEVATIONS IN EXCESS OF 4 INCHES
WHERE GRADES OR OTHER RESTRICTIONS CAUSE TRAINS TO RUN A SPEED
LESS THAN 25 MILES PER HOUR.

FREIGHT TRAIN MAXIMUM AUTHORIZED SPEED SHALL BE BASED ON A
STANDARD UNBALANCED ELEVATION BETWEEN 1 AND 2 INCHES. SCRRA
DIRECTOR OF ENGINEERING AND CONSTRUCTION MUST APPROVE ANY
COMBINATION OF FREIGHT SPEED AND CURVE SUPERELEVATION OUTSIDE
THESE LIMITS.

THE PRIORITIES FOR DESIGNERS ARE:

SET MAXIMUM DESIGN SPEED AND DEGREE OF CURVATURE FOR
PASSENGER AND FREIGHT TRAINS ON A GIVEN SUBDIVISION AFTER
CONSULTATION WITH SCRRA.

- ASSURE ADEQUATE REVERSING TANGENTS AND SPIRAL LENGTHS.

- ASSURE ACTUAL ELEVATIONS AND STANDARD SPIRAL LENGTHS FOR
HIGHEST PASSENGER AND FREIGHT TRAIN SPEEDS.

- ASSURE UNIFORM FREIGHT TRAIN SPEED THAT CAN BE SUSTAINED
FOR AT LEAST TWO (2) MILES.

- ASSURE MAXIMUM FREIGHT TRAIN SPEED IS 60 MPH.

- SET ACTUAL ELEVATION AND SPIRAL LENGTHS FOR FASTEST
PRACTICABLE PASSENGER TRAIN OPERATION CONSISTENT WITH SCRRA
AND FRA STANDARDS.

THESE DESIGN STANDARDS DO NOT REPLACE FRA TRACK SAFETY
STANDARDS PART 49CFR213.57. IN ADDITION TO COMPLYING WITH
THE OVERALL PARAMETERS OF SUPERELEVATION AND SPIRAL LENGTH,
CURVES MUST ALSO COMPLY WITH ALL PARTS OF 213.5 THRU 213.63.
IN PRACTICE, DESIGNERS SET THE OVERALL PARAMETERS AND
MAINTENANCE PERSONNEL PREVENT ANY IRREGULARITIES WHICH COULD
BECOME EXCEPTIONS TO THE FRA STANDARDS.
THE HORIZONTAL ALIGNMENT OF SPIRAL CURVES MAY BE DESIGNED BY:
-TEN CHORD SPIRAL
-AREMA CHAPTER 5.3.1.2
-CLOTHOID SPIRAL GENERATED UNDER CADD DESIGN, WHICH MEETS
AREMA CRITERIA
WHEN THE CURVE CHARACTERISTICS ARE CHANGED AND APPROVED,
THE NEW DATA SHOULD BE ENTERED ONTO THE TRACK CHARTS AND
THE FIELD MARKING WILL BE UPDATED.
RUNOFF OF SUPERELEVATION ON TANGENT TRACK IS NOT PERMITTED.

RV PR

A CURRENT RAIL LINE OPERATES PASSENGER SERVICE AT 70 MPH AND
FREIGHT AT 50 MPH. A 2°-0'-0" HORIZONTAL CURVE HAS BEEN PROPOSED.
WHAT SUPERELEVATION AND SPIRAL LENGTHS DO YOU USE? WILL
PASSENGER AND FREIGHT BE ABLE TO MAINTAIN THEIR CURRENT SPEEDS?

1. LOOK UP THE Ea AND Ls FOR A 2°-0'-0" CURVE AT 70 MPH IN THE
STANDARD SPIRAL LENGTH TABLE FOR PASSENGER OPERATIONS,
TABLE P3.5.

Ea = 3.50", 300

2. NOW CHECK CURVE FREIGHT SPEED AND ACTUAL ELEVATION FOR A

Ls =

2°-0'-0" CURVE IN THE STANDARD SPIRAL LENGTH TABLE FOR
FREIGHT OPERATIONS, TABLE F2.0.

FOR 65 MPH: Ea = 4.00" AND Ls = 320'

FOR 60 MPH: Ea = 3.25" AND Ls = 240’

FOR 50 MPH: Ea = 1.50" AND Ls = 100

3. THE CURVE WILL NEED TO HAVE 3.50 INCHES OF SUPERELEVATION
AND THE SPIRALS WILL NEED TO BE 300 FEET BECAUSE THE
PASSENGER REQUIREMENTS GOVERN IN THIS SITUATION. FREIGHT
CAN CONTINUE TO OPERATE AT 50 MPH OR MAY BE INCREASED TO
60 MPH IFTHIS SPEED CAN BE SUSTAINED FOR AT LEAST 2 MILES
(CURVE DESIGN PROCEDURE NO. 13).
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TABLE P3.5

3.5 INCH UNBALANCED ELEVATION FOR PASSENGER OPERATIONS

STANDARD SPIRAL LENGTHS

ABBREVIATIONS FORMULAS
E = EQUILIBRIUM ELEVATION OF OUTSIDE RAIL (IN) Vmax = MAXIMUM ALLOWABLE OPERATING SPEED (MPH) £ - 0.0007DVmax2 SPIRAL LENGTH; THE LONGEST OF: Ls = 1.2VmaxEa
Eu = UNBALANCED ELEVATION OF OQUTSIDE RAIL (IN) Ls = SPIRAL LENGTH (FT) o - é tu Ls = 62Ea
Ea = ACTUAL ELEVATION OF OUTSIDE RAIL (IN) D - DEGREE OF CURVATURE (DECIMAL DEGREES) Lsmin = 40
MAXIMUM ALLOWABLE PASSENGER OPERATING SPEED - MILES PER HOUR
20 25 30 35 40 45 50 60 70 80 90 100 110
Ea Ls Ea Ls Ea Ls Ea Ls Ea Ls Ea Ls Ea Ls Ea Ls Ea Ls Ea Ls Ea Ls Ea Ls Ea Ls
p0°15' | 0.00" 40" 0.00" 40" 0.00" 40" 0.00" 40" 0.00" 40" 0.00" 40" 0.00" 40" 0.00" 40" 0.00" 50" 0.00" 50' 0.00" 60" 0.00" 60" 0.00" 70
0°30' | 0.00" 40" 0.00" 40" 0.00" 40" 0.00" 40" 0.00" 40" 0.00" 40" 0.00" 40' 0.00" 40" 0.00" 50" 0.00" 50" 0.00" 60" 0.00" 60" 0.75" | 100"
0°45' | 0.00" 40" 0.00" 40" 0.00" 40" 0.00" 40" 0.00" 40" 0.00" 40" 0.00" 40" 0.00" 40" 0.00" 50" 0.00" 50" 1.00" 10" 1.75" | 210 3.00" | 400"
1°00' | 0.00" 40" 0.00" 40" 0.00" 40" 0.00" 40" 0.00" 40" 0.00" 40" 0.00" 40" 0.00" 40" 0.00" 50" 1.00" | 100 2.25" | 250" | 3.50" | 420' | 5.00" | 660
1°15' | 0.00" 40" 0.00" 40" 0.00" 40" 0.00" 40" 0.00" 40" 0.00" 40" 0.00" 40" 0.00" 40" 1.00" 90" 2.25" | 220" | 3.75" | 410' 5.25" | 630
130" | 0.00" 40" 0.00" 40" 0.00" 40" 0.00" 40" 0.00" 40" 0.00" 40" 0.00" 40" 0.50" 40" 1.75" | 150" 3.25" | 320" | 5.25" | 570"
1°45' | 0.00" 40' 0.00" 40" 0.00" 40" 0.00" 40" 0.00" 40" 0.00" 40" 0.00" 40' 1.00" 80" 2.75" | 240" | 4.50" | 440
2°00' | 0.00" 40' 0.00" 40" 0.00" 40" 0.00" 40" 0.00" 40" 0.00" 40" 0.00" 40' 1.75" | 130' 3.50" | 300" ] 5.50" | 530
2°15' | 0.00" 40" 0.00" 40" 0.00" 40" 0.00" 40" 0.00" 40" 0.00" 40" 0.50" 40" 2.25" | 170" 4.25" | 360
2°30" | 0.00" 40" 0.00" 40" 0.00" 40" 0.00" 40" 0.00" 40" 0.25" 40" 1.00" 70" 3.00" | 220" | 5.25" | 450
2°45' | 0.00" 40" 0.00" 40" 0.00" 40" 0.00" 40" 0.00" 40" 0.50" 40" 1.50" | 100 3.50" | 260" | 6.00" | 510
3°00' | 0.00" 40" 0.00" 40" 0.00" 40" 0.00" 40" 0.00" 40" 1.00" 70" 1.75" 110" 4.25" | 310
3°15' | 0.00" 40" 0.00" 40" 0.00" 40" 0.00" 40" 0.25" 40" 1.25" 80" 2.25" | 140" 4.75" | 350
3°30' | 0.00" 40" 0.00" 40" 0.00" 40" 0.00" 40" 0.50" 40" 1.50" | 100 2.75" | 180" 5.50" | 400"
3°45" | 0.00" 40" 0.00" 40" 0.00" 40" 0.00" 40" 0.75" 50" 2.00" | 130" 3.25" | 210 6.00" | 440
4°00" | 0.00" 40" 0.00" 40" 0.00" 40" 0.00" 40" 1.00" 70" 2.25" | 140" 3.50" | 220"
- 4°15" | 0.00" 40" 0.00" 40" 0.00" 40" 0.25" 40" 1.50" | 100 2.75" | 180" 4.00" | 250
L 4°30' | 0.00" 40" 0.00" 40" 0.00" 40" 0.50" 40" 1.75" 110" 3.00" | 190" 4.50" | 280
2 4°45' | 0.00" 40" 0.00" 40" 0.00" 40" 0.75" 50' 2.00" | 130" 3.25" | 210 5.00" | 310
=| 5°00" | 0.00" 40" 0.00" 40" 0.00" 40" 1.00" 70" 2.25" | 140" 3.75" | 240" | 5.25" | 330"
= 5°15' | 0.00" 40" 0.00" 40" 0.00" 40" 1.25" 80" 2.50" | 160" 4.00" | 250" | 5.75" | 360
<| 5°30' | 0.00" 40" 0.00" 40" 0.00" 40" 1.25" 80" 2.75" | 180" 4.50" | 280"
« 5°45" | 0.00" 40" 0.00" 40" 0.25" 40" 1.50" | 100 3.00" | 190" 4.75" | 300'
w| 6°00" | 0.00" 40" 0.00" 40" 0.50" 40" 1.75" 10" 3.25" | 210 5.25" | 330"
9 6°15" | 0.00" 40" 0.00" 40" 0.50" 40" 2.00" | 130" 3.50" | 220" | 5.50" | 350
1 6°30' | 0.00" 40" 0.00" 40" 0.75" 50" 2.25" | 140" 4.00" | 250" | 5.75" | 360
"16°45' | 0.00" 40" 0.00" 40" 1.00" 70" 2.50" | 160" 4.25" | 270"
g 7°00' | 0.00" 40" 0.00" 40" 1.00" 70" 2.75" | 180" 4.50" | 280"
= 7°15' | 0.00" 40" 0.00" 40" 1.25" 80" 2.75" | 180" 4.75" | 300
= 7°30' | 0.00" 40" 0.00" 40" 1.25" 80" 3.00" | 190" 5.00" | 310
3.7°45" | 0.00" 40" 0.00" 40" 1.50" | 100’ 3.25" | 210 5.25" | 330"
8°00' | 0.00" 40" 0.00" 40" 1.75" 10" 3.50" | 220" | 5.50" | 350
8°15' | 0.00" 40" 0.25" 40" 1.75" 10" 3.75" | 240" | 5.75" | 360
8°30' | 0.00" 40" 0.25" 40" 2.00" | 130 4.00" | 250'
8°45' | 0.00" 40" 0.50" 40" 2.25" | 140" 4.25" | 270
9°00' | 0.00" 40" 0.50" 40" 2.25" | 140" 4.25" | 270
9°15' | 0.00" 40" 0.75" 50' 2.50" | 160 4.50" | 280"
9°30' | 0.00" 40" 0.75" 50" 2.50" | 160 4.75" | 300' .
9°45' | 0.00" 40" 1.00" 70" 2.75" | 180" 5.00" | 310 Ngllgii
10°00' | 0.00" 40" 1.00" 70" 3.00" | 190" 5.25" | 330" 1. NO SPIRALS OR SUPERELEVATIONS WILL BE PERMITTED TO THE RIGHT OF HEAVY LINE WITHOUT PRIOR APPROVAL
10°15° 1 0.00" 20 100" 70" 300" | 190° 550" | 350 FROM THE SCRRA DIRECTOR OF ENGINEERING AND CONSTRUCTION.
2. WHERE CURVATURE IS MORE THAN 5 MINUTES MORE THAN A LISTED FIGURE, THE NEXT HIGHER ELEVATION AND
10°30' | 0.00" 40" 1.25" 80" 3.25" | 210 5.75" | 360 RESULTING SPIRAL LENGTH WILL BE USED.
10° 45" | 0.00" 40" 1.25" 80" 3.50" | 220" 5.75" | 360
11°00' | 0.00" 40" 1.50" | 100" | 3.50" | 220" | 6.00" | 380"
11°15" | 0.00" 40" 1.50" | 100" | 3.75" | 240
11°30" | 0.00" 40" 1.75" 110" 3.75" | 240
11°45' | 0.00" 40" 1.75" 110" 4.00" | 250
12°00' | 0.00" 40" 1.75" 110" 4.25" | 270"
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TABLE F2.0

2.0 INCH UNBALANCED ELEVATION FOR FREIGHT OPERATIONS

STANDARD SPIRAL LENGTHS

ABBREVIATIONS FORMULAS
E = EQUILIBRIUM ELEVATION OF QUTSIDE RAIL (IN) Vmax = MAXIMUM ALLOWABLE OPERATING SPEED (MPH) . 0.0007DVmax2 SPIRAL LENGTH; THE LONGEST OF: Ls = 1.2VmaxEa
Eu = UNBALANCED ELEVATION OF OUTSIDE RAIL (IN) Ls = SPIRAL LENGTH (FT) o - é tu Ls = 62Ea
Ea = ACTUAL ELEVATION OF QUTSIDE RAIL (IN) D - DEGREE OF CURVATURE (DECIMAL DEGREES) Lsmin = 40
MAXIMUM ALLOWABLE FREIGHT OPERATING SPEED - MILES PER HOUR
20 25 30 35 40 45 50 55 60 65 70 75 80
Ea Ls Ea Ls Ea Ls Ea Ls Ea Ls Ea Ls Ea Ls Ea Ls Ea Ls Ea Ls Ea Ls Ea Ls Ea Ls
0°15' | 0.00" | 40' 0.00" | 40 0.00" | 40' 0.00" | 40 0.00" | 40 0.00" | 40' 0.00" | 40' 0.00" | 40' 0.00" | 40 0.00" | 40 0.00" 50" 0.00" 50' 0.00" | 50
0°30' | 0.00" | 40' 0.00" | 40' 0.00" | 40' 0.00" | 40 0.00" | 40' 0.00" | 40' 0.00" | 40' 0.00" | 40' 0.00" | 40' 0.00" | 40 0.00" 50' 0.00" 50' 0.25" | 50
0°45'" | 0.00" | 40 0.00" | 40 0.00" | 40' 0.00" | 40 0.00" | 40 0.00" | 40' 0.00" | 40 0.00" | 40 0.00" | 40 0.25" | 40 0.75" | 70 1.00" 90" 1.50" | 150
1°00" | 0.00" | 40" 0.00" | 40 0.00" | 40' 0.00" | 40 0.00" | 40' 0.00" | 40 0.00" | 40 0.25" | 40' 0.75" | 60' 1.00" 80" 1.50" | 130" | 2.00" | 180" | 2.50" | 240"
1°15' | 0.00" | 40 0.00" | 40 0.00" | 40' 0.00" | 40 0.00" | 40' 0.00" | 40' 0.25" | 40 0.75" 50 1.25" 90" 1.75" | 140" | 2.50" | 210" | 3.00" | 270" | 3.75" | 360
1°30' | 0.00" | 40" 0.00" | 40' 0.00" | 40' 0.00" | 40 0.00" | 40 0.25" | 40 0.75" | 50' 1.25" 90" 2.00" | 150" | 2.50" | 200" | 3.25" | 280' | 4.00" | 360" | 4.75" | 460"
1°45' | 0.00" | 40' 0.00" | 40' 0.00" | 40' 0.00" | 40 0.00" | 40' 0.50" | 40' 1.25" 80" 1.75" | 120" | 2.50" | 180" | 3.25" | 260" | 4.25" | 360" | 5.00" | 450" | 6.00" | 580"
2°00' | 0.00" | 40' 0.00" | 40' 0.00" | 40' 0.00" | 40 0.25" | 40' 1.00" 70" 1.50" | 100" | 2.25" | 150" | 3.25" | 240" | 4.00" | 320" | 5.00" | 420" | 6.00" | 540
2°15' | 0.00" | 40' 0.00" | 40 0.00" | 40' 0.00" | 40 0.75" | 50" 1.25" 80" 2.00" | 130" | 3.00" | 200" | 3.75" | 270" | 4.75" | 380" | 5.75" | 490
2°30'" | 0.00" | 40' 0.00" | 40' 0.00" | 40' 0.25" | 40 1.00" 70" 1.75" 110" 2.50" | 160" 3.50" | 240" | 4.50" | 330" | 5.50" | 430"
2°45' | 0.00" | 40 0.00" | 40 0.00" | 40' 0.50" | 40 1.25" 80" 2.00" | 130" | 3.00" | 190" | 4.00" | 270" | 5.00" | 360
3°00' | 0.00" | 40 0.00" | 40 0.00" | 40' 0.75" 50" 1.50" | 100" | 2.50" | 160" 3.25" | 210" | 4.50" | 300" | 5.75" | 420"
3°15' | 0.00" | 40' 0.00" | 40 0.25" | 40 1.00" 70" 1.75" 110" 2.75" | 180" | 3.75" | 240" | 5.00" | 330
3°30' | 0.00" | 40 0.00" | 40' 0.25" | 40 1.25" 80" 2.00" | 130" | 3.00" | 190" | 4.25" | 270' | 5.50" | 370
3°45" 1 0.00" | 40 0.00" | 40' 0.50" | 40' 1.25" 80" 2.25" | 140" | 3.50" | 220" | 4.75" | 300" | 6.00" | 400"
4°00' | 0.00" | 40 0.00" | 40' 0.75" | 50' 1.50" | 100" | 2.50" | 160" 3.75" | 240" | 5.00" | 310
- 4°15" | 0.00" | 40' 0.00" | 40' 0.75" | 50' 1.75" 110" 3.00" | 190" | 4.25" | 270" ] 5.50" | 350
L 4°30' | 0.00" | 40 0.00" | 40' 1.00" 70" 2.00" | 130" | 3.25" | 210" | 4.50" | 280' | 6.00" | 380
2] 4°45' | 0.00" | 40' 0.25" | 40 1.00" 70" 2.25" | 140" | 3.50" | 220" | 4.75" | 300"
=| 5°00' | 0.00" | 40' 0.25" | 40 1.25" 80" 2.50" | 160" | 3.75" | 240" | 5.25" | 330'
ol 5°15' | 0.00" | 40' 0.50" | 40' 1.50" | 100 2.75" | 180" | 4.00" | 250" | 5.50" | 350
Z[5°30 [0.00"| 40 0.50" | 40' 1.50" | 100 2.75" | 180" | 4.25" | 270" | 6.00" | 380
« 5°45'" |1 0.00" | 40' 0.75" | 50' 1.75" 110" 3.00" | 190" | 4.50" | 280
w| 6°00' | 0.00" | 40 0.75" | 50' 2.00" | 130" 3.25" | 210" | 4.75" | 300"
&1 6°15" | 0.00" | 40 0.75" | 50' 2.00" | 130" 3.50" | 220" | 5.00" | 310
S| 6°30' | 0.00" | 40 1.00" 70" 2.25" | 140" 3.75" | 240" ] 5.50" | 350
"| 6°45' | 0.00" | 40 1.00" 70" 2.50" | 160" 4.00" | 250" | 5.75" | 360
g 7°00' | 0.00" | 40" 1.25" 80" 2.50" | 160" 4.25" | 270" | 6.00" | 380
= 7°15 | 0.25" | 40 1.25" 80" 2.75" | 180" 4.25" | 270"
Z| 7°30' | 0.25" | 40 1.50" | 100" | 2.75" | 180" 4.50" | 280"
3| 7°45' ] 0.25" | 40 1.50" | 100" | 3.00" | 190" 4.75" | 300
8°00' | 0.25" | 40 1.50" | 100" | 3.25" | 210" 5.00" | 310"
8°15' | 0.50" | 40' 1.75" 110" 3.25" | 210" 5.25" | 330
8°30' | 0.50" | 40' 1.75" 110" 3.50" | 220" | 5.50" | 350
8°45' | 0.50" | 40 2.00" | 130" | 3.75" | 240" | 5.75" | 360
9°00' | 0.75" | 50' 2.00" | 130" | 3.75" | 240" | 5.75" | 360
9°15' | 0.75" | 50" 2.25" | 140" | 4.00" | 250" | 6.00" | 380
9°30' | 0.75" | 50' 2.25" | 140" | 4.00" | 250" .
9°45'" | 0.75" | 50' 2.50" | 160" | 4.25" | 270" Ngllgii
10°00' | 1.00" 70" 250" | 160" 4.50" | 280" 1. NO SPIRALS OR SUPERELEVATIONS WILL BE PERMITTED TO THE RIGHT OF HEAVY LINE WITHOUT PRIOR APPROVAL
10°15" 1 1.00" 70" 550" | 160" 1 250" | 280" FROM THE SCRRA DIRECTOR OF ENGINEERING AND CONSTRUCTION.
2. WHERE CURVATURE IS MORE THAN 5 MINUTES MORE THAN A LISTED FIGURE, THE NEXT HIGHER ELEVATION AND
10°30' | 1.00" 70" 2.75" | 180" | 4.75" | 300" RESULTING SPIRAL LENGTH WILL BE USED.
10° 45" | 1.25" 80" 2.75" | 180" | 5.00" | 310
11°00' | 1.25" 80" 3.00" | 190" | 5.00" | 310
11°15' | 1.25" 80" 3.00" | 190" |5.25" | 330
11°30' | 1.25" 80" 3.25" | 210" |5.25" | 330
11° 45" | 1.50" | 100" | 3.25" | 210" ]5.50" | 350
12°00' | 1.50" | 100" | 3.25" | 210" ]5.75" | 360
DRAWN BY: A CARLOS JOATE: 03/31/20 Stmw
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TABLE P3.5M

3.5 INCH UNBALANCED ELEVATION FOR PASSENGER OPERATIONS

MINIMUM SPIRAL LENGTHS

ABBREVIATIONS FORMULAS
E - EQUILIBRIUM ELEVATION OF OUTSIDE RAIL (IN) Vmax = MAXIMUM ALLOWABLE OPERATING SPEED (MPH) E - 0.0007DVmos SPIRAL LENGTH; THE LONGEST OQOF: Ls - 1.0VmaxEa
Eu = UNBALANCED ELEVATION OF OQUTSIDE RAIL (IN) Ls = SPIRAL LENGTH (FT) £o - E Eu Ls = 50Ea
Ea = ACTUAL ELEVATION OF OUTSIDE RAIL (IN) D - DEGREE OF CURVATURE (DECIMAL DEGREES) Lsmin = 30'
MAXIMUM ALLOWABLE PASSENGER QPERATING SPEED - MILES PER HOUR
20 25 30 35 40 45 50 60 70 80 90 100 110
Ea Ls Ea Ls Ea Ls Ea Ls Ea Ls Ea Ls Ea Ls Ea Ls Ea Ls Ea Ls Ea Ls Ea Ls Ea Ls
0°15' | 0.00" 30" 0.00" 30" 0.00" 30" 0.00" 30" 0.00" 30" 0.00" 30" 0.00" 30" 0.00" 30" 0.00" 40" 0.00" 40" 0.00" 50' 0.00" 50" 0.00" 60"
0°30' | 0.00" 30" 0.00" 30" 0.00" 30" 0.00" 30" 0.00" 30" 0.00" 30" 0.00" 30" 0.00" 30" 0.00" 40" 0.00" 40" 0.00" 50' 0.00" 50" 0.75" 90"
0°45" | 0.00" 30" 0.00" 30" 0.00" 30" 0.00" 30" 0.00" 30" 0.00" 30" 0.00" 30" 0.00" 30" 0.00" 40" 0.00" 40" 1.00" 90" 1.75" | 180" 3.00" | 330
1°00' | 0.00" 30" 0.00" 30" 0.00" 30" 0.00" 30" 0.00" 30" 0.00" 30" 0.00" 30" 0.00" 30" 0.00" 40" 1.00" 80" 2.25" | 210" 3.50" | 350" | 5.00" | 550"
1°15" | 0.00" 30 0.00" 30" 0.00" 30" 0.00" 30" 0.00" 30" 0.00" 30" 0.00" 30 0.00" 30" 1.00" 70' 2.25" | 180" 3.75" | 340" | 5.25" | 530"
1°30' | 0.00" 30" 0.00" 30" 0.00" 30" 0.00" 30" 0.00" 30" 0.00" 30" 0.00" 30" 0.50" 30" 1.75" | 130 3.25" | 260" | 5.25" | 480"
1°45' | 0.00" 30" 0.00" 30" 0.00" 30" 0.00" 30" 0.00" 30" 0.00" 30" 0.00" 30" 1.00" 60" 2.75" | 200" | 4.50" | 360'
2°00" | 0.00" 30" 0.00" 30" 0.00" 30" 0.00" 30" 0.00" 30" 0.00" 30" 0.00" 30" 1.75" 10" 3.50" | 250" | 5.50" | 440'
2°15' | 0.00" 30" 0.00" 30" 0.00" 30" 0.00" 30" 0.00" 30" 0.00" 30" 0.50" 30" 2.25" | 140" 4.25" | 300"
2°30' | 0.00" 30" 0.00" 30" 0.00" 30" 0.00" 30" 0.00" 30" 0.25" 30" 1.00" 50' 3.00" | 180" 5.25" | 370"
2°45" | 0.00" 30" 0.00" 30" 0.00" 30" 0.00" 30" 0.00" 30" 0.50" 30" 1.50" 80" 3.50" | 210 6.00" | 420"
3°00' | 0.00" 30" 0.00" 30" 0.00" 30" 0.00" 30" 0.00" 30" 1.00" 50" 1.75" 90" 4.25" | 260"
3°15" | 0.00" 30" 0.00" 30" 0.00" 30" 0.00" 30" 0.25" 30" 1.25" 70" 2.25" | 120 4.75" | 290"
3°30' | 0.00" 30" 0.00" 30" 0.00" 30" 0.00" 30" 0.50" 30" 1.50" 80" 2.75" | 140" 5.50" | 330
3°45" | 0.00" 30" 0.00" 30" 0.00" 30" 0.00" 30" 0.75" 40" 2.00" | 100 3.25" | 170" 6.00" | 360"
4°00' | 0.00" 30" 0.00" 30" 0.00" 30" 0.00" 30" 1.00" 50' 2.25" | 120' 3.50" | 180"
- 4°15' | 0.00" 30" 0.00" 30" 0.00" 30" 0.25" 30" 1.50" 80" 2.75" | 140" | 4.00" | 200
L 4°30" | 0.00" 30" 0.00" 30" 0.00" 30" 0.50" 30" 1.75" 90" 3.00" | 150' 4.50" | 230"
2 4°45' | 0.00" 30" 0.00" 30" 0.00" 30" 0.75" 40" 2.00" | 100 3.25" | 170" 5.00" | 250"
=| 5°00' | 0.00" 30" 0.00" 30" 0.00" 30" 1.00" 50" 2.25" | 120" 3.75" | 190 5.25" | 270"
o| 5°15' | 0.00" 30" 0.00" 30" 0.00" 30" 1.25" 70" 2.50" | 130 4.00" | 200" | 5.75" | 290'
Z[5°30" [ 0.00" 30" 0.00" 30" 0.00" 30" 1.25" 70" 2.75" | 140" 4.50" | 230"
w 5°45' | 0.00" 30" 0.00" 30" 0.25" 30" 1.50" 80" 3.00" | 150 4.75" | 240'
w| 6°00" | 0.00" 30" 0.00" 30" 0.50" 30" 1.75" 90’ 3.25" | 170 5.25" | 270"
&1 6°15' 1 0.00" 30" 0.00" 30" 0.50" 30" 2.00" | 100" 3.50" | 180" 5.50" | 280"
1 6°30" | 0.00" 30" 0.00" 30" 0.75" 40" 2.25" | 120" 4.00" | 200" | 5.75" | 290'
"| 6°45' | 0.00" 30" 0.00" 30" 1.00" 50' 2.50" | 130" 4.25" | 220"
e[ 7°00" | 0.00" 30" 0.00" 30" 1.00" 50' 2.75" | 140" | 4.50" | 230"
E 7°15' | 0.00" 30" 0.00" 30" 1.25" 70' 2.75" | 140" | 4.75" | 240"
= 7°30' | 0.00" 30" 0.00" 30" 1.25" 70' 3.00" | 150 5.00" | 250"
3| 7°45" | 0.00" 30" 0.00" 30" 1.50" 80" 3.25" | 170" 5.25" | 270"
8°00' | 0.00" 30" 0.00" 30" 1.75" 90" 3.50" | 180" 5.50" | 280"
8°15' | 0.00" 30" 0.25" 30" 1.75" 90" 3.75" | 190" 5.75" | 290"
8°30' | 0.00" 30" 0.25" 30" 2.00" | 100" 4.00" | 200"
8°45' | 0.00" 30" 0.50" 30" 2.25" | 120 4.25" | 220"
9°00' | 0.00" 30" 0.50" 30" 2.25" | 120" 4.25" | 220"
9°15' | 0.00" 30" 0.75" 40" 2.50" | 130" 4.50" | 230"
9°30' | 0.00" 30" 0.75" 40" 2.50" | 130" 4.75" | 240' .
9°45' | 0.00" 30" 1.00" 50' 2.75" | 140" 5.00" | 250" M
10°00' | 0.00" 30" 1.00" 50" 3.00" | 150" 5.25" | 270" 1. NO SPIRALS OR SUPERELEVATIONS WILL BE PERMITTED TO THE RIGHT OF HEAVY LINE WITHOUT PRIOR APPROVAL
10°15' 1 0.00" 30" 100" 50" 300" | 150° 550" | 280° FROM THE SCRRA DIRECTOR QF ENGINEERING AND CONSTRUCTION. —
2. THIS TABLE MAY ONLY BE USED ON THE VENTURA AND ANTELOPE VALLEY SUBDIVISIONS AT LOCATIONS WHERE I
10° 30" | 0.00" 30" 1.25" 70" 3.25" | 170 5.75" | 290 STANDARD SPIRAL LENGTHS CAN NOT BE OBTAINED DUE TO EXISTING FIELD CONDITIONS.
10°45' | 0.00" 30" 1.25" 70" 3.50" | 180" 5.75" | 290" 3. WHERE CURVATURE IS MORE THAN 5 MINUTES MORE THAN A LISTED FIGURE, THE NEXT HIGHER ELEVATION AND
1°00 | 0.00" 30" 150" 80" 350" | 180" 600" | 300° RESULTING SPIRAL LENGTH WILL BE USED. —
11°15' | 0.00" 30" 1.50" 80" 3.75" | 190
11°30' | 0.00" 30" 1.75" 90" 3.75" | 190
11°45' | 0.00" 30" 1.75" 90" 4.00" | 200"
12°00' | 0.00" 30" 1.75" 90" 4.25" | 220"
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TABLE F2.0M

2.0 INCH UNBALANCED ELEVATION FOR FREIGHT OPERATIONS

MINIMUM SPIRAL LENGTHS

REV.

DATE

DESCRIPTION

DES.

ENG.

DIRECTOR_OF ENGINEERING AND _CONSTRUCTION

|ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.
ALL RIGHTS RESERVED.

ONE GATEWAY PLAZA,12TH FLOOR, L. A, CA. 90012

ABBREVIATIONS FORMULAS
E = EQUILIBRIUM ELEVATION OF QUTSIDE RAIL (IN) Vmax = MAXIMUM ALLOWABLE OPERATING SPEED (MPH) E - 0.0007DVmas SPIRAL LENGTH; THE LONGEST OF: Ls = 1.0VmaxEa
Eu = UNBALANCED ELEVATION OF OUTSIDE RAIL (IN) Ls = SPIRAL LENGTH (FT) fo - é Cfu Ls = 50Ea
Ea = ACTUAL ELEVATION OF QUTSIDE RAIL (IN) D = DEGREE OF CURVATURE (DECIMAL DEGREES) Lsmin = 30
MAXIMUM ALLOWABLE FREIGHT OPERATING SPEED - MILES PER HOUR
20 25 30 35 40 45 50 55 60 65 70 75 80
Ea Ls Ea Ls Ea Ls Ea Ls Ea Ls Ea Ls Ea Ls Ea Ls Ea Ls Ea Ls Ea Ls Ea Ls Ea Ls
0°15' | 0.00" 30" 0.00" 30" 0.00" 30" 0.00" 30" 0.00" 30" 0.00" 30" 0.00" 30" 0.00" 30" 0.00" 30 0.00" | 40 0.00" 40" 0.00" 40" 0.00" | 40
0°30' | 0.00" 30" 0.00" 30" 0.00" 30" 0.00" 30" 0.00" 30" 0.00" 30" 0.00" 30" 0.00" 30" 0.00" 30 0.00" | 40 0.00" 40" 0.00" 40" 0.25" | 40
0°45" | 0.00" 30" 0.00" 30" 0.00" 30" 0.00" 30" 0.00" 30" 0.00" 30" 0.00" 30" 0.00" 30" 0.00" 30 0.25" | 40 0.75" 60" 1.00" 80" 1.50" | 120
1°00" | 0.00" 30" 0.00" 30 0.00" 30 0.00" 30" 0.00" 30" 0.00" 30" 0.00" 30" 0.25" 30" 0.75" 50 1.00" 70 1.50" 110" 2.00" | 150" | 2.50" | 200"
1°15" | 0.00" 30" 0.00" 30" 0.00" 30 0.00" 30 0.00" 30 0.00" 30" 0.25" 30" 0.75" 50 1.25" 80" 1.75" | 120 2.50" | 180" 3.00" | 230" | 3.75" | 300
130" | 0.00" 30" 0.00" 30" 0.00" 30" 0.00" 30 0.00" 30 0.25" 30" 0.75" | 40' 1.25" 70" 2.00" | 120" | 2.50" | 170" 3.25" | 230" | 4.00" | 300" | 4.75" | 380"
1°45' | 0.00" 30" 0.00" 30" 0.00" 30 0.00" 30 0.00" 30 0.50" 30" 1.25" 70" 1.75" | 100" | 2.50" | 150' 3.25" | 220" | 4.25" | 300" | 5.00" | 380" ] 6.00" | 480"
2°00' | 0.00" 30" 0.00" 30" 0.00" 30" 0.00" 30" 0.25" 30" 1.00" 50' 1.50" 80" 2.25" | 130" 3.25" | 200" | 4.00" | 260" | 5.00" | 350" | 6.00" | 450
2°15' | 0.00" 30" 0.00" 30" 0.00" 30 0.00" 30" 0.75" | 40' 1.25" 70" 2.00" | 100" 3.00" | 170" 3.75" | 230" | 4.75" | 310" 5.75" | 410
2°30' | 0.00" 30" 0.00" 30" 0.00" 30" 0.25" 30" 1.00" 50" 1.75" 90" 2.50" | 130" 3.50" | 200" | 4.50" | 270" | 5.50" | 360
2°45'" | 0.00" 30" 0.00" 30" 0.00" 30 0.50" 30 1.25" 70" 2.00" | 100" 3.00" | 150" | 4.00" | 220" | 5.00" | 300
3°00' | 0.00" 30" 0.00" 30 0.00" 30 0.75" | 40 1.50" 80" 2.50" | 130" 3.25" | 170" | 4.50" | 250" | 5.75" | 350
3°15' | 0.00" 30" 0.00" 30" 0.25" 30 1.00" 50" 1.75" 90" 2.75" | 140" 3.75" | 190" 5.00" | 280"
3°30" | 0.00" 30" 0.00" 30" 0.25" 30" 1.25" 70" 2.00" | 100" 3.00" | 150" | 4.25" | 220" | 5.50" | 310
3°45' | 0.00" 30" 0.00" 30" 0.50" 30" 1.25" 70" 2.25" | 120" 3.50" | 180" | 4.75" | 240" ] 6.00" | 330
4°00' | 0.00" 30" 0.00" 30" 0.75" | 40 1.50" 80" 2.50" | 130" 3.75" | 190" 5.00" | 250"
- 4°15' | 0.00" 30" 0.00" 30" 0.75" | 40 1.75" 90" 3.00" | 150" | 4.25" | 220" | 5.50" | 280"
L 4°30' | 0.00" 30" 0.00" 30" 1.00" 50' 2.00" | 100" 3.25" | 170" | 4.50" | 230" | 6.00" | 300"
2 4°45' | 0.00" 30" 0.25" 30" 1.00" 50 2.25" | 120 3.50" | 180" | 4.75" | 240
=| 5°00" | 0.00" 30" 0.25" 30" 1.25" 70" 2.50" | 130 3.75" | 190" 5.25" | 270
= 5°15' | 0.00" 30" 0.50" 30" 1.50" 80" 2.75" | 140" | 4.00" | 200" | 5.50" | 280
<| 5°30' | 0.00" 30" 0.50" 30" 1.50" 80" 2.75" | 140" | 4.25" | 220" | 6.00" | 300
» 5°45' | 0.00" 30" 0.75" | 40 1.75" 90" 3.00" | 150" | 4.50" | 230
w1 6°00' | 0.00" 30" 0.75" | 40 2.00" | 100" 3.25" | 170" | 4.75" | 240"
©] 6°15' | 0.00" 30" 0.75" | 40 2.00" | 100" 3.50" | 180" 5.00" | 250'
=1 6°30' | 0.00" 30" 1.00" 50" 2.25" | 120" 3.75" | 190" 5.50" | 280
"1 6°45" | 0.00" 30" 1.00" 50" 2.50" | 130" 4.00" | 200" | 5.75" | 290
% 7°00' | 0.00" 30" 1.25" 70" 2.50" | 130" 4.25" | 220" 1 6.00" | 300
=70 15 | 0.25" 30" 1.25" 70" 2.75" | 140 4.25" | 220
Z|7°30" | 0.25" 30" 1.50" 80" 2.75" | 140 4.50" | 230
3|.7°45 | 0.25" 30" 1.50" 80" 3.00" | 150" 4.75" | 240"
8°00' | 0.25" 30" 1.50" 80" 3.25" | 170" 5.00" | 250
8°15' | 0.50" 30" 1.75" 90" 3.25" | 170" 5.25" | 270
8°30' | 0.50" 30" 1.75" 90" 3.50" | 180" 5.50" | 280
8°45' | 0.50" 30" 2.00" | 100" | 3.75" | 190" 5.75" | 290" .
9°00' | 0.75" | 40 2.00" | 100" | 3.75" | 190" 5.75" | 290" NLLIE;L
° 15 " ] " ] " ] " ] 1. PIRA R PER VATI | PERMITT TO THE RIGHT OF HEAVY LI ITHOUT PRIOR APPROVA
§°;g' &;2" 38. gigg" 158. 1:88“ 588. 6.00 300 Pgoﬁ THéfgé%RE%NEEE%%R OP%SWﬂd€E£&C aN% CgﬁsTgUCﬂ%N.c 0 - HINE WiTHOU 0 ovaL
2. THIS TABLE MAY ONLY BE USED ON THE VENTURA AND ANTELOPE VALLEY SUBDIVISIONS AT LOCATIONS WHERE
9°45' | 0.75" | 40' 2.50" | 130" | 4.25" | 220 STANDARD SPIRAL LENGTHS CAN NOT BE OBTAINED DUE TO EXISTING FIELD CONDITIONS.
10°00' | 1.00" 50" 250" | 130" | 4.50" | 230" 3. WHERE CURVATURE IS MORE THAN 5 MINUTES MORE THAN A LISTED FIGURE, THE NEXT HIGHER ELEVATION AND
10°15' | 1.00" 50" 250" | 130° | 450" | 230° RESULTING SPIRAL LENGTH WILL BE USED.
10°30' | 1.00" 50" 2.75" | 140" | 4.75" | 240
10° 45" | 1.25" 70" 2.75" | 140" [ 5.00" | 250
11°00' | 1.25" 70" 3.00" | 150" | 5.00" | 250
11°15' | 1.25" 70" 3.00" | 150" |5.25" | 270
11°30' | 1.25" 70" 3.25" | 170" |5.25" | 270
11° 45" | 1.50" 80" 3.25" | 170" | 5.50" | 280
12°00' | 1.50" 80" 3.25" | 170" |5.75" | 290
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TABLE PML

- 4.0 INCH UNBALANCED ELEVATION FOR PASSENGER OPERATIONS - MAINTENANCE LIMIT

ABBREVIATIONS FORMULAS
£ EQUILIBRIUM ELEVATION OF OUTSIDE RAIL (IN) Vmax = MAXIMUM ALLOWABLE OPERATING SPEED (MPH) £ - 0.0007DVmor
Eu - UNBALANCED ELEVATION OF OUTSIDE RAIL (IN) Ls = SPIRAL LENGTH (FT) o - - Eu
Ea - ACTUAL ELEVATION OF OUTSIDE RAIL (IN) D - DEGREE OF CURVATURE (DECIMAL DEGREES)
MAXIMUM ALLOWABLE PASSENGER OPERATING SPEED - MILES PER HOUR
20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110
0°15' | 0.00" 0.00" 0.00" 0.00" 0.00" 0.00" 0.00" 0.00" 0.00" 0.00" 0.00" 0.00" 0.00" 0.00" 0.00" 0.00" 0.00" 0.00" 0.00"
0°30' | 0.00" 0.00" 0.00" 0.00" 0.00" 0.00" 0.00" 0.00" 0.00" 0.00" 0.00" 0.00" 0.00" 0.00" 0.00" 0.00" 0.00" 0.00" 0.25"
0°45 | 0.00" 0.00" 0.00" 0.00" 0.00" 0.00" 0.00" 0.00" 0.00" 0.00" 0.00" 0.00" 0.00" 0.00" 0.50" 0.75" 1.25" 2.00" 2.50"
1°00' | 0.00" 0.00" 0.00" 0.00" 0.00" 0.00" 0.00" 0.00" 0.00" 0.00" 0.00" 0.00" 0.50" 1.25" 1.75" 2.50" 3.00" 3.75" 4.50"
1°15' 0.00" 0.00" 0.00" 0.00" 0.00" 0.00" 0.00" 0.00" 0.00" 0.00" 0.50" 1.00" 175" 2.50" 3.25" 4.00" 4.75" 5.75"
1°30' | 0.00" 0.00" 0.00" 0.00" 0.00" 0.00" 0.00" 0.00" 0.00" 0.50" 1.25" 2.00" 2.75" 3.75" 4.75" 5.50"
1°45 | 0.00" 0.00" 0.00" 0.00" 0.00" 0.00" 0.00" 0.00" 0.50" 1.25" 2.25" 3.00" 4.00" 5.00" 6.00"
2°00' | 0.00" 0.00" 0.00" 0.00" 0.00" 0.00" 0.00" 0.25" 1.25" 2.00" 3.00" 4.00" 5.00"
2°15' | 0.00" 0.00" 0.00" 0.00" 0.00" 0.00" 0.00" 1.00" 175" 2.75" 3.75" 5.00"
2°30' | 0.00" 0.00" 0.00" 0.00" 0.00" 0.00" 0.50" 1.50" 2.50" 3.50" 4.75" 6.00"
2°45 | 0.00" 0.00" 0.00" 0.00" 0.00" 0.00" 1.00" 2.00" 3.00" 4.25" 5.50"
3°00' | 0.00" 0.00" 0.00" 0.00" 0.00" 0.50" 1.25" 2.50" 3.75" 5.00"
3°15' | 0.00" 0.00" 0.00" 0.00" 0.00" 0.75" 1.75" 3.00" 425" 5.75"
3°30' | 0.00" 0.00" 0.00" 0.00" 0.00" 1.00" 2.25" 3.50" 5.00"
3°45 | 0.00" 0.00" 0.00" 0.00" 0.25" 1.50" 2.75" 4.00" 5.50"
4°00' | 0.00" 0.00" 0.00" 0.00" 0.50" 1.75" 3.00" 4.50"
4°15' | 0.00" 0.00" 0.00" 0.00" 1.00" 2.25" 3.50" 5.00" .
Q 4°30' | 0.00" 0.00" 0.00" 0.00" 1.25" 2.50" 4.00" 5.75" NOTES:
S(4°45 | 0.00" 0.00" 0.00" 0.25" 150" 2.75" 450" 1. AT ALL TIMES THE TRACK MUST BE IN CONFORMANCE WITH 49CFR213. TABLES P3.5 AND P3.5M DEFINE
200 T 000" 000" 000" 050" 75 3757 7 75" THE LIMITING DESIGN SPEED FOR PASSENGER TRAINS. TABLES F2.0 AND F2.0M DEFINE THE LIMITING
= : : : : : : : DESIGN SPEED FOR FREIGHT TRAINS. OPERATION AT SPEEDS RESULTING IN 4 INCHES UNDERBALANCE IS
ol 5°15° | 0.00" 0.00" 0.00" 0.75" 2.00" 3.50" 5.25" PERMITTED FOR SCRRA AND AMTRAK PASSENGER TRAINS EXCEPT WHEN ADVISED THAT SEVERE WIND
Z 5230 0.00" 0.00" 0.00" 0.75" 2.25" 4.00" 5.75" CONDITIONS EXIST. 3 INCHES UNDERBALANCE IS THE LIMITING CONDITION FOR ALL FREIGHT TRAINS
w5457 T 000" 000" 000" o0 S50 T o5 AND FOR PASSENGER TRAINS UNDER SEVERE WIND CONDITIONS. ANY COMBINATION OF CURVATURE OR
it : : : : : : ACTUAL ELEVATION THAT IS DISCOVERED OR CREATED THAT RESULTS IN THE OPERATING SPEED TO
w| 6°00° [ 0.00" 0.00" 0.00" 1.25" 2.75" 4.75" EXCEED THE SPEED PERMITTED BY THESE TABLES REQUIRES IMMEDIATE REMEDIAL ACTION.
S 6°15° | 0.00" 000" 000" 150" 300" 500" 2. SOME CURVES WERE CONSTRUCTED AND SPEEDS ESTABLISHED WITH UNDERBALANCE FOR PASSENGER
a6 30 1 000" 000" 025 175" 3507 W SPEEDS BETWEEN THE 3.5 INCH DESIGN VALUE OF TABLES P3.5 AND P3.5M AND THE 4 INCH LIMITING
, : : : : : : VALUE PER THE FRA. CURVES WITH THESE CHARACTERISTICS WILL BE MAINTAINED AS DESIGNED.
6°45' | 0.00" 0.00" 0.50" 2.00" 3.75" 5.75" 3. SUPERELEVATION AND SPIRAL LENGTHS WILL BE MAINTAINED TO THE VALUES RECORDED IN THE SCRRA
“ 700" | 000" 000" 050" 2 25" 400" 600" TRACK CHARTS. SOME OF THESE DO NOT MEET THE LENGTH REQUIREMENTS FOR THE TABLES FOR NEW
2755 T 0 00" 000" 0 757 3557 75 DESIGN, P3.5 AND F2.0. HOWEVER, THEY DO MEET THE REQUIREMENTS FOR THE P3.5M AND P2.0M TABLES.
< : : - : : 4. SPIRAL LENGTHS MUST NOT BE INCREASED EXCEPT AS PART OF AN ENGINEERED REALIGNMENT OF A CURVE.
>[7°30" [ 0.00" 0.00" 0.75" 2.50" 4.50" THE SHARPNESS OF THE CURVE IN THE CENTRAL BODY WILL BE INCREASED IF THE SPIRALS ARE EXTENDED
S[7°45 [ 0.00" 0.00" 1.00" 2.75" 4.75" INTO THE BODY OF THE CURVE.
00 1 000" 000" 25" 300" 500" 5. CONTRACT TRACK INSPECTORS WILL FIELD VERIFY THE CHARACTERISTICS OF AT LEAST TWO CURVES EACH
: : ‘ : . MONTH, USING TRACK LEVEL AND STRING LINE, REPORTING THE OBSERVED 62-FOOT CHORD MID-ORDINATE
8°15' | 0.00" 0.00" 1.25" 3.25" 5.25" AND SUPERELEVATION AT 15.5-FOOT INTERVALS FOR THE LENGTH OF THE CURVE. THE MANAGERS OF
8°30' | 0.00" 0.00" 150" 350" 5 75" TRACK MAINTENANCE AND THE CONTRACT PROJECT MANAGER WILL REVIEW AND COMPARE THE PRECEDING
845 | 000" 000" 75 375 500" TWO YEARS OF TRACK GEOMETRY DATA TO THE TRACK CHART DATA, AND WILL ARRANGE FOR FIELD
: . , : . VERIFICATION OF ALIGNMENT BASED UPON THESE REVIEWS.
9°00' | 0.00" 0.00" 1.75" 3.75" 6. MANAGERS OF TRACK MAINTENANCE MUST RIDE WITH EACH OPERATION OF TRACK GEOMETRY CARS. THEY
315 | 0.00" 025" 200" 400" MUST MONITOR AND ENSURE THAT THE MAINTENANCE CONTRACTOR INVESTIGATES ANY NOTED REPORTS OF
930 | 000" 0 25" 700" 795" WARP OR UNDERBALANCE EXCEPTIONS AND TAKES THE REQUIRED REMEDIAL ACTIONS (SPOT REPAIRS OR
: : : ‘ REDUCTION IN SPEED). THEY MUST ALSO PROMPTLY REVIEW THE CURVE DATA GENERATED BY THE TRACK
9°45' | 0.00" 0.50" 2.25" 4.50" GEOMETRY CAR AND COMPARE THE AVERAGE CURVATURE, AVERAGE ELEVATION, LIMITING CURVATURE AND
10°00' | _0.00" 050" 2 50" 475 LIMITING ELEVATION FOR EACH CURVE TO THE RECORDS IN THE TRACK CHARTS WHETHER AN EXCEPTION
.Y . . ; ; IS NOTED OR NOT.
10°15" | 0.00 0.50 2.50 2.00 7. COMPOUND CURVES DESCRIBED IN THE TRACK CHARTS THAT HAVE DIFFERING TRAIN SPEED,
10°30' | 0.00" 0.75" 2.75" 5.25" SUPERELEVATION, AND/OR CURVATURE NOTED FOR TWO OR MORE SEGMENTS OF ONE CURVE HAVE BEEN
10°45 | 0.00" 075" 300" 525" APPROVED BY THE SCRRA DIRECTOR OF ENGINEERING AND CONSTRUCTION.
00 | 000" 00" 300 550" 8. IF THE ACTUAL SUPERELEVATION AND CURVATURE MEASURED IN THE FIELD BY GEOMETRY CARS OR BY
. ~ : : MANUAL INSPECTION PER NOTE 5 ABOVE ARE FOUND TO RESULT IN AN ALLOWABLE SPEED LESS THAN
11°15' | 0.00" 1.00" 3.25" 5.75" PERMITTED BY TABLES PML AND FML, A TEMPORARY SPEED REDUCTION MUST BE IMPOSED TO THE NEXT
11°30° | _0.00" 125" 3 75" 600" LOWER SPEED THAT WILL ACCOMMODATE THE ACTUAL MEASURED SUPERELEVATION. THE TEMPORARY
a5 | 000" 125" 3500 SPEED REDUCTION MUST REMAIN UNTIL THE SUPERELEVATION LIMITS ARE RAISED TO THE VALUES
75T 000" e e SHOWN IN TABLES P3.5, F2.0, P3.5M AND F2.0M FOR THE DESIGN SPEED.
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