I TC-5.01

STANDARD SYMBOLS

LOCATION B......oovererrn ALIGNMENT ON WHICH THE PROPOSED RIGHT-OF-WAY AND CONSTRUCTION IS BASED.

STANDARD PAVEMENT.......... THE TYPICAL PAVEMENT SECTION TO BE SHOWN ON THE ROAD PLANS.

P.Coo POINT OF BEGINNING OF BASELINE CIRCULAR CURVE.

Pl POINT OF ENDING OF BASELINE CIRCULAR CURVE.

O O POINT OF BASELINE COMPOUND CURVATURE.

PR.Coiiiiii POINT OF BASELINE REVERSE CURVE.

T.Si POINT OF CHANGE FROM TANGENT TO TRANSITION CURVE. (TANGENT TO SPIRAL)

T POINT OF CHANGE FROM TRANSITION CURVE TO CIRCULAR CURVE. (SPIRAL TO CIRCULAR)

C.Si POINT OF CHANGE FROM CIRCULAR CURVE TO TRANSITION CURVE. (CIRCULAR TO SPIRAL)

ST i POINT OF CHANGE FROM TRANSITION CURVE TO TANGENT. (SPIRAL TO TANGENT)

RADIUS ....cciiiiiiiiiiiiii, RADIUS OF BASELINE CIRCULAR CURVE.

DV i APPROXIMATE MAXIMUM SAFE SPEED IN KILOMETERS PER HOUR USING STANDARD RATE OF
SUPERELEVATION.

NC i, APPROXIMATE MAXIMUM SAFE SPEED IN KILOMETERS PER HOUR WITH NO SUPERELEVATION
FACTORS APPLY ONLY TO URBAN LOW SPEED CONDITIONS.

U LENGTH OF TRANSITION CURVE MEASURED ALONG BASELINE. WHERE NO TRANSITION CURVE
IS APPLIED Lr IS LENGTH OF SUPERELEVATION RUNOFF SECTION.

W OR PW .., WIDTH OF STANDARD PAVEMENT.

ZT i DISTANCE FROM TRANSITIONED BASELINE TO EDGES OF TRANSITIONED PAVEMENT

Wi MAXIMUM TOTAL PAVEMENT WIDENING.

E o, RATE OF SUPERELEVATION.

F oo SAFE SIDE FRICTION FACTOR.

S AMOUNT OF SUPERELEVATION TO BE APPLIED TO THE BASELINE GRADE TO OBTAIN THE
ELEVATIONS OF THE EDGES OF TRANSITIONED PAVEMENT.

C o DIFFERENCE IN ELEVATION BETWEEN BASELINE (CENTER) AND EDGE OF PAVEMENT FOR
STANDARD PAVEMENT CROWN.

Lt o STANDARD PAVEMENT CROWN TRANSITION OR TANGENT RUNOUT SECTION.

CP o CHORD POINT (1710 INCREMENTS OF TRANSITION CURVE).

NPC.eoriiieceee NORMAL PAVEMENT CROWN.

ALL DISTANCES (HORIZONTAL AND VERTICAL) ARE MEASURED IN METERS.

*REFERENCE . TRANSITION CURVES FOR RURAL AND URBAN
HIGHWAYS AND STREET CONDITIONS cEv. o7




oo URBAN CONDITION

URBAN CONDITIONS APPLY TO URBAN STREET SYSTEMS AND ANY OTHER ROAD WITH PRESENT OR FUTURE URBAN
STREET OPERATING CONDITIONS.

THESE TABLES CONTAIN THE MINIMUM SUPERELEVATION RATES AND TRANSITION LENGTHS FOR STANDARD URBAN
PAVEMENT WIDTHS THROUGH A RANGE OF DESIGN VELOCITIES CONSIDERED MOST LIKELY TO BE USED
IN URBAN ROAD DESIGN.

A TABLE FOR "LOW SPEED URBAN'" DESIGNS IS ON SHEET 802.24 WITH A RANGE OF STANDARD PAVEMENT WIDTHS
(W), SUPERELEVATION RUNOFF LENGTHS (Lr), AND RADIOF CURVE WHEN SUPERELEVATED BY AN AMOUNT EQUAL

TO THE NORMAL CROWN AND THE APPROXIMATE MAXIMUM SAFE SPEEDS (DV) AFFORDED THEREBY. VALUES IN THIS
TABLE CAN BE USED ON STREETS WITH OPERATING SPEEDS LESS THAN OR EQUAL TO 70km/h. ALSO SHOWN ARE THE
APPROXIMATE MAXIMUM SAFE SPEEDS (NC) WITH NO SUPERELEVATION. VALUES FOR (NC) CAN BE USED ON URBAN
ARTERIAL, COLLECTOR, AND LOCAL STREETS.

WHEN URBAN CONDITIONS APPLY THERE WILL BE NO BASELINE TRANSITION OR PAVEMENT WIDENING. THE LENGTH OF
SUPERELEVATION RUNOFF (Lr) DETERMINES THE LENGTH OF SUPERELEVATION TRANSITION THROUGH WHICH THE OUTER
EDGE OF PAVEMENT IS RAISED ABOVE THE BASELINE GRADE TO A MAXIMUM OF E (g). SEE SHEET 802.07 FOR A
GRAPHICAL ILLUSTRATION OF THE APPLICATION OF THIS CORRECTION.

FOR CURVE RADII NOT LISTED IN TABLES REFER TO SHEET 802.22 TO CALCULATE SUPERELEVATION RUNOFF (Lr).
Lr SHOULD BE SHOWN ON THE PLANS FOR ALL CURVES.

E SHOULD BE SHOWN ON THE PLANS FOR ALL CURVES WITH URBAN STREET CONDITIONS.

FOR GRAPHICAL ILLUSTRATION OF DESIGN SUPERELEVATION RATES FOR URBAN CONDITIONS SEE SHEET 802.19.

FOR ADDITIONAL GENERAL INSTRUCTIONS (BOTH URBAN AND RURAL) SEE SHEET 802.04.

EXPLANATION OF TABLES AND INSTRUCTIONS FOR USE “RerereNce
Rev. 07 URBAN CONDITION




I TC-5.01
RURAL CONDITION

RURAL CONDITIONS APPLY TO INTERSTATE, ARTERIAL, PRIMARY AND SECONDARY SYSTEMS OR TO ANY OTHER ROAD WITH RURAL TYPE DESIGN
AND OPERATING CONDITIONS.

THESE TABLES CONTAIN THE MINIMUM ALLOWABLE SUPERELEVATION, TRANSITION LENGTHS, AND WIDENING CORRECTIONS FOR STANDARD RURAL
PAVEMENT WIDTHS THROUGH A RANGE OF DESIGN VELOCITIES CONSIDERED MOST LIKELY TO BE USED IN RURAL HIGHWAY DESIGN.

DEFINITIONS FOR THE STANDARD SYMBOLS USED THROUGHOUT THESE TABLES ARE FOUND ON SHEET 802.01.

FOR MINIMUM DESIGN FACTORS FOR VARIOUS DESIGN SPEEDS FOR RURAL CONDITIONS SEE SHEETS 802.32 THRU 802.40.

ON CURVES WITH GREATER THAN 850 m RADIUS, THERE WILL BE NO SPIRAL TRANSITION OR PAVEMENT WIDENING. PAVEMENT WILL BE
SUPERELEVATED BY AN AMOUNT EQUAL TO THE RATE SHOWN IN THE TABLES. SEE SHEET 802.06 FOR A GRAPHICAL ILLUSTRATION OF THE

APPLICATION OF THIS CORRECTION.

ON CURVES WITH PAVEMENT WIDTHS OF 7.2 m OR WIDER AND A RADIUS OF 230 m OR GREATER, THERE WILL BE NO SPIRAL TRANSITION OR
PAVEMENT WIDENING. PAVEMENT WILL BE SUPERELEVATED BY AN AMOUNT EQUAL TO THE RATE SHOWN IN THE TABLES.

FOR CURVE RADI NOT LISTED IN TABLES, REFER TO SHEET 802.22 TO CALCULATE SUPERELEVATION RUNOFF LENGTH (Lr) AND PAVEMENT
WIDENING (w).

Lr AND E SHOULD BE SHOWN ON THE PLANS FOR ALL CURVES.
FOR GRAPHICAL ILLUSTRATION OF DESIGN SUPERELEVATION RATES FOR RURAL CONDITIONS SEE SHEET 802.20.
FOR ADDITIONAL GENERAL INSTRUCTIONS (BOTH URBAN AND RURAL) SEE SHEET 802.04.

SEE SHEET 802.05 FOR A GRAPHICAL ILLUSTRATION OF SPIRAL TRANSITIONS.

*REFERENCE . EXPLANATION OF TABLES AND INSTRUCTIONS FOR USE

RURAL CONDITION
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TC-5.01 I
GENERAL CONDITION

ALL ORIGINAL CROSS SECTIONS SHALL BE TAKEN FROM THE BASELINE AT STATIONS, 20 METERS INTERVAL FOR RURAL PROJECTS, 10 METERS
INTERVAL FOR URBAN PROJECTS, AND UNUSUAL BREAKS IN THE GROUND AS ON TANGENT ALIGNMENT.

WHERE A PART OR ALL OF A SUPERELEVATION TRANSITION CURVE FALLS ON A VERTICAL CURVE, ELEVATIONS ON THE VERTICAL CURVE SHOULD
BE COMPUTED FOR THE POSITIONS GIVEN ON SHEET 802.16 FOR CROWN TRANSITIONS, SHEET 802.177 FOR URBAN PROJECTS AND SHEET 802.18
FOR RURAL PROJECTS. THESE ELEVATIONS AND PLUSES SHOULD BE SHOWN ON THE PLANS FOR THE CONVENIENCE OF THE SURVEY PARTY IN
STAKING OUT THE PROJECT. THROUGHOUT THESE SECTIONS OF THE GRADE, ELEVATIONS AT EVEN STATIONS AND 10 OR 20 m INTERVALS
SHOULD BE OMITTED.

SLOPE STAKES SHOULD BE SET AT THE POSITIONS ON THE TRANSITION GIVEN ON SHEETS 802.16, 802.17 AND 802.18 AND GROUND CROSS
SECTIONS TAKEN AT THESE POSITIONS OMITTING THE STATIONS AND 10 OR 20 m INTERVALS THROUGHOUT THE TRANSITION. IF UNUSUAL BREAKS
IN THE GROUND OCCUR, ADDITIONAL SECTIONS SHOULD, OF COURSE, BE TAKEN. ADDITIONAL SECTIONS SHOULD ALSO BE TAKEN WHERE LOCATION
IS THROUGH ROCK CUT IN ANTICIPATION OF UNUSUAL BREAKAGE WHICH MAY OCCUR DURING CONSTRUCTION.

AFTER ROUGH GRADING HAS BEEN DONE, FINE GRADING (BLUE TOP) AND FORM STAKES SHOULD BE SET AT THE POSITIONS GIVEN ON SHEET
802.16 FOR TANGENT RUNOUT, SHEET 802.17 FOR URBAN PROJECTS OR AS GIVEN ON SHEET 802.18 FOR RURAL PROJECTS.

FINAL CROSS SECTIONS SHOULD, OF COURSE, BE TAKEN AT THOSE POSITIONS AT WHICH THE SLOPE STAKE SECTIONS WERE TAKEN. WHERE
UNUSUAL BREAKAGE IN ROCK OCCURS, AND THIS WAS NOT ANTICIPATED, ADDITIONAL FINAL SECTIONS SHOULD BE TAKEN AND ORIGINAL GROUND
SECTIONS INTERPOLATED.

BASELINE STAKES SHOULD BE SET AT ALL P.C.'S,P.T.'S, T.S.'S, S.T.'S, S.C.'S, AND C.S.'S IN STAKING OUT ALIGNMENT BUT SLOPE STAKES NEED
NOT BE SET NOR CROSS SECTIONS TAKEN AT P.C.'S OR P.T.'S EXCEPT WHERE CALLED FOR IN THE ACCOMPANYING TABLES. THE TRANSITION
WILL TAKE ITS FORM FROM THE POSITIONS GIVEN ON SHEETS 802.17 AND 802.18.

THE RIGHT OF WAY SHALL, IN ALL CASES, BE REFERENCED FROM THE BASELINE.

THE DESIGNER SHOULD EXERCISE CAUTION IN THE USE OF COMPOUND AND REVERSE CURVES UNLESS TOPOGRAPHICAL OR RIGHT OF WAY
RESTRICTIONS MAKE THEIR USE APPROPIATE. THE USE OF BROKEN-BACK CURVES SHOULD BE AVOIDED EXCEPT WHERE VERY UNUSUAL
TOPOGRAPHICAL OR RIGHT OF WAY CONDITIONS MAKE OTHER ALTERNATIVES IMPRACTICAL. THE USE OF BROKEN-BACK CURVES MAY

REQUIRE A DESIGN EXCEPTION FROM THE STATE LOCATION AND DESIGN ENGINEER. SEE SHEETS 802.11 THRU 802.14 FOR GENERAL INFORMATION
ON COMPOUND, REVERSE AND BROKEN-BACK CURVE INFORMATION. REFER TO CHAPTER 3 OF AASHTO'S A POLICY ON GEOMETRIC DESIGN

OF HIGHWAYS AND STREETS FOR SPECIFIC COMPOUND, AND REVERSE CURVE DESIGN INFORMATION.

A DESIGN EXCEPTION IS NOT REQUIRED WHEN USING VALUES FROM SHEETS 802.24 THRU 802.44 SINCE THESE TABLES WERE DERIVED
WITHIN AASHTO GUIDELINES.

ALL TANGENT RUNOUT SECTION (Lt) VALUES AND SUPERELEVATION RUNOFF LENGTHS (Lr) LISTED IN THE TABLES HAVE BEEN ROUNDED
UP TO THE NEAREST METER ALL Lt VALUES ARE BASED ON A 27 CROWN.

REFER TO APPENDIX A, SECTIONS A-1 AND A-4, OF THE ROAD DESIGN MANUAL FOR INFORMATION ON THE USE OF 5.4 m PAVEMENT WIDTHS
(2.7 m LANE WIDTH).

EXPLANATION OF TABLES AND INSTRUCTIONS FOR USE SREFERENCE .
REV. 107 GENERAL CONDITION




L I TC-5.01
CHORD POINTS (CP) = - \«”/————— Lr e
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NOTE: ° :
PAVEMENT WIDENING OF RURAL ROADWAYS o
WILL BE ACHIEVED BY EQUAL WIDENING g LWt w
OF BOTH EDGES OF PAVEMENT OVER THE v ==
SUPERELEVATION RUNOFF LENGTH (Lr). PLAN OF TRANSITION
NOTE:
ON THE INSIDE OF CURVE THE STANDARD Lr OUTSIDE EDGE OF
PAVEMENT CROWN (C) SHALL BE HELD UNTIL
IT IS EXCEEDED BY THE TABULATED (S) VALUE, _ P 7 TRANSITIONED PAVEMENT
THEN THE (S) VALUES SHALL BE APPLIED. _
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+ S = (W/2)XE/100) &
Lt = Lr(2/E) S
7
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CROSS SECTION THRU TRANSITION

SPECIFICATION

REFERENCE DETALS FOR TRANSITIONED B
RURAL CONDITION WITH PAVEMENT WIDENING Rev. 107

VIRGINIA DEPARTMENT OF TRANSPORTATION 802.05
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SUPERELEVATION (E)

PLAN

B

Lt = Lr(2/E) %%

SECTION A-A
NORMAL CROWN

SECTION C-C
FULL SUPERELEVATION

C = (W/2)(NPC/100)

P.C.OR P.T.

C = (W/2)XNPC/100)
S = (W/2)(E/100)

OUTSIDE EDGE OF PAVEMENT—\ _ -

% GRADE

OUTSIDE EDGE OF PAVEMENT —

% GRADE

fe—+——2/3 Lr

P.C. OR P.T.

/3 Lr

Lt

Lr

—_— e e —— ———

SUPERELEVATED BY AN AMOUNT EQUAL TO THE

STANDARD PAVEMENT CROWN

¢
!
1

INSIDE EDGE OF PAVEMENT—/ =

Lr

Lt

NOTE : ON THE INSIDE
CROWN (C) SHALL BE

SUPERELEVATED

OF CURVE THE STANDARD PAVEMENT
HELD UNTIL IT IS EXCEEDED BY THE

TABULATED RATE OF SUPERELEVATION (E).

BY AN AMOUNT EXCEEDING THE

STANDARD PAVEMENT CROWN

DETAILS FOR NON-TRANSITION B

URBAN CONDITIONS AND RURAL CONDITIONS WITHOUT PAVEMENT WIDENING

802.06 I REV. 1707

VIRGINIA DEPARTMENT OF TRANSPORTATION

SPECIFICATION
REFERENCE




POINT OF FINISHED GRADE

] |

(DESIGN SOFTWARE - 2 LANES, 3.6 m WIDE)

POINT OF FINISHED GRADE

75 m

. _—
= 7.5 m

9.9 m ’lLl

9.9 m
(DESIGN SOFTWARE - 3 LANES, 3.3 m

% THE ELEVATION DIFFERENTIAL BETWEEN NORMAL CROWN AND MAXIMUM SUPERELEVATION,
RELATIVE TO THE BASELINE PROFILE.

ADDITIONAL INFORMATION MAY BE OBTAINED FROM A POLICY ON GEOMETRIC DESIGN OF
HIGHWAYS AND STREETS (AASHTO) BOOK, CHAPTER Ill- ELEMENTS OF DESIGN
(SUPERELEVATION RUNOFF).

ON STANDARD TC-5.01ULS, TC-5.01U , AND TC-5.01R (WITHOUT PAVEMENT WIDENING)
SUPERELEVATED CURVES, POSITION THE Lr TWO THIRDS (2/3) ON THE TANGENT AND
ONE THIRD (1/3) INTO THE CURVE. STATIONS AND ELEVATIONS FOR THESE TRANSITIONS
WILL NEED TO BE COMPUTED FOR ALL CHORD POINTS AND SHOWN ON THE PROFILES.

I TC-5.01

SPECIFICATION
REFERENCE

DETALS OF SUPERELEVATION ABOUT BASELINE

VIRGINIA DEPARTMENT OF TRANSPORTATION

REV. 1/07
802.07




TC-5.01 I |

POINT OF FINISHED GRADE

L 7.2 m 3.6 m

(DESIGN SOFTWARE - 2 LANES, 3.6 m WIDE)

THE PAVEMENT WIDTHS SHOWN IN THE STANDARD TC-5 TABLES ON SHEET 802.24A
THROUGH 802.44 REPRESENT TWICE THE DISTANCE FROM THE CROWNLINE TO THE
EDGE OF PAVEMENT ON THE HIGH SIDE.

iEESIGN SOFTWARE - 4 LANES, 3.6 m WI[B

=
POINT OF FINISHED GRADE B *

‘(— 7.2 m ! 126 m i 7.2 m APJ

» THE ELEVATION DIFFERENTIAL BETWEEN NORMAL CROWN AND MAXIMUM SUPERELEVATION, RELATIVE
TO THE BASELINE PROFILE.

ADDITIONAL INFORMATION MAY BE OBTAINED FROM A POLICY ON GEOMETRIC DESIGN OF
HIGHWAYS AND STREETS (AASHTO) BOOK, CHAPTER llil- ELEMENTS OF DESIGN
(SUPERELEVATION RUNOFF).

PROJECTS IN WHICH LANES MAY BE ADDED IN THE FUTURE IN THE MEDIAN AREA SHOULD BE
DESIGNED WITH THE CONSTRUCTION BASELINE AND POINT OF FINISHED GRADE LOCATED IN THE
MIDDLE OF THE MEDIAN. SUPERELEVATION IS TO BE ROTATED FROM THIS BASELINE POINT.

THIS WILL PREVENT UNEVEN PAVEMENT PROBLEMS (WHEN ADDITIONAL LANES ARE ADDED IN THE
MEDIAN AREA) SUCH AS CROSSOVER GRADES AS WELL AS THE NEED FOR RETAINING WALLS,
MEDIAN BARRIERS AND SPECIAL DESIGN DRAINAGE STRUCTURES. ADDITIONAL RIGHT OF WAY OR
EASEMENTS, IN MOST SITUATIONS, WILL NOT BE REQUIRED.

SPECIFICATION
REFERENCE

DETAILS OF SUPERELEVATION ABOUT BASELINE

REV. 1/07
VIRGINIA DEPARTMENT OF TRANSPORTATION

802.08




I TC-5.01

8%

NOTE:

WHEN B (CROWNLINE) IS ON THE INSIDE EDGE_OF PAVEMENT,
TANGENT SECTIONS ARE TO BE CODED AS STRAIGHT.

SPECIFICATION

il EXAMPLE FOR FOUR LANE ROADWAYS

VIRGINIA DEPARTMENT OF TRANSPORTATION NEWI%
802.09




TC-5.01 I

LANE L ANE

SECTION
E

MAXIMUM

SECTION
D

NORMAL

SECTION
C

SECTION
B

SECTION
A

NEW 10702

802.10 I

CROSS SECTION - FOUR LANE ROADWAY

VIRGINIA DEPARTMENT OF TRANSPORTATION

SPECIFICATION
REFERENCE




HIGH SIDE EDGE OF PAVEMENT

LENGTH OF COMPOUND SPiRa.

P.C.C.

PLAN

SP/R AL T,

ANSITION

HIGH SIDE EDGE
__ OF PAVEMENT _

X
S s
FIRST CURVE ¥ { SECOND CURVE
B GRADE 2 B GRADE
- ¥ S
LOW_SIDE EDGE (9 - T s
OF PAVEMENT ;| S _j)_ —
Slg a Sl Low SIDE EDGE
o OF PAVEMENT

PROFILE

NOTE:

FOR COMPOUND CURVES ON OPEN ROADWAYS, THE RATIO OF FLATTER RADIUS (R1) TO THE SHARPER RADIUS (R2)
SHALL NOT EXCEED 1.5:1. WHERE PRACTICAL, A DESIRABLE MAXIMUM RATIO OF 1.75:1 SHOULD BE USED.

1

2.

SHARPER RADIUS (R2) SHALL NOT EXCEED

MAXIMUM OF SECOND CURV

(]

FOR_COMPOUND CURVES ON RAMPS AND ATé ‘IINTERSECTIONS, THE RATIO OF THE FLATTER RADIUS (R1) TO THE
COMPUTE STRAIGHT LINE WIDENING AND SUPERELEVATION TRANSITION FROM MAXIMUM OF FIRST CURVE TO

REFER TO CHAPTER 3 OF THE AASHTO GREEN BOOK FOR ADDITIONAL COMPOUND CURVE DESIGN INFORMATION.

I TC-5.01

SPECIFICATION
REFERENCE

METHOD OF APPLYING TC-5.01 ON COMPOUND CURVES

RURAL CONDITIONS WITH PAVEMENT WIDENING

VIRGINIA DEPARTMENT OF TRANSPORTATION

REV. 1/07
I 802.1




TC-5.01 I

HIGH SIDE EDGE
OF PAVEMENT

HIGH SIDE EDGE
OF PAVEMENT

A —_—
S —_ _ A
—_ — 5
FIRST CURVE x — — } SECOND CURVE
B GRADE ¢ _— —_— %@GRADE
il — _
——
LOW SIDE EDGE S LOW SIDE EDGE
OF PAVEMENT o «| OF PAVEMENT
o .
ol 7] 8
PROFILE S
NOTE:

1. COMPUTE STRAIGHT LINE WIDENING AND SUPERELEVATION TRANSITION FROM MAXIMUM OF FIRST CURVE
TO MAXIMUM OF SECOND CURVE.

2. REFER TO CHAPTER 3 OF THE AASHTO GREEN BOOK FOR ADDITIONAL REVERSE CURVE DESIGN INFORMATION.

REV. 1707
802.12

METHOD OF APPLYING TC-5.01 ON REVERSE CURVES

RURAL CONDITIONS WITH PAVEMENT WIDENING

VIRGINIA DEPARTMENT OF TRANSPORTATION

SPECIFICATION
REFERENCE




HIGH SIDE EDGE
OF PAVEMENT

LENGTH OF COMPOUND SPIRA.

]

3] S
J o h”e
”’/ < 1
4 ke )

HIGH SIDE EDGE
OF PAVEMENT

}

3 S
FIRST_CURVE x | SECOND CURVE
B OGRADE 1 ! B cRADE
S 1 E— S
LOW_ SIDE EDGE |9 -
OF PAVEMENT ;| 3 _ __T}i_ -
olg a olo LOW SIDE EDGE
o OF PAVEMENT
o
PROFILE
NOTE:

1.

2.

3.

FOR COMPOUND CURVES ON ROADWAYS, THE RATIO OF FLATTER RADIUS (R1) TO THE SHARPER RADIUS (R2)
SHALL NOT EXCEED 1.5:1 WHERE PRACTICAL, A DESIRABLE MAXIMUM RATIO OF 1.75:1 SHOULD BE USED.

FOR COMPOUND CURVES ON RAMPS, THE RATIO OF THE FLATTER RADIUS (R1) TO THE SHARPER RADIUS (R2)

SHALL NOT EXCEED 2:1.

COMPUTE SUPERELEVATION TRANSITION FROM MAXIMUM OF FIRST CURVE TO MAXIMUM OF SECOND CURVE.
LENGTH OF COMPOUND SPIRAL COMPUTED PER PAGE 802.22

REFER TO CHAPTER 3 OF THE AASHTO GREEN BOOK FOR ADDITIONAL COMPOUND CURVE DESIGN INFORMATION.

I TC-5.01

SPECIFICATION
REFERENCE

THOD

ME
URBAN CONDITION

0
S

F
&

APPLYING TC-5.01 ON COMPOUND CURVES

RURAL CONDITIONS WITHOUT PAVEMENT WIDENING

VIRGINIA DEPARTMENT OF TRANSPORTATION

802.13




TC-5.01 I

HIGH SIDE EDGE
OF PAVEMENT

HIGH SIDE EDGE
OF PAVEMENT

A — N
S — — _ A
S
FIRST CURVE X — — - } SECOND CURVE
B GRADE s _ —_— 2 B GRADE
——
¥ —_— T — ?
LOW SIDE EDGE S LOW SIDE EDGE
OF PAVEMENT o o« |OF PAVEMENT
olg ; v
PROFILE S|©
NOTE:

1. COMPUTE SUPERELEVATION TRANSITION FROM MAXIMUM OF FIRST CURVE
TO MAXIMUM OF SECOND CURVE. LENGTH OF SUPERELEVATION RUNOFF (Lr)
COMPUTED PER FOURTH EDITION OF AASHTO'S A POLICY ON GEOMETRIC
DESIGN OF HIGHWAYS AND STREETS.

REFER TO CHAPTER 3 OF THE AASHTO GREEN BOOK FOR ADDITIONAL
REVERSE CURVE DESIGN INFORMATION.

REV. 1/0
802.14

METHOD OF APPLYING TC-5.01 ON REVERSE CURVES
URBAN CONDITIONS & RURAL CONDITIONS WITHOUT PAVEMENT WIDENING

SPECIFICATION
REFERENCE

VIRGINIA DEPARTMENT OF TRANSPORTATION




THIS SHEET INTENTIONALLY LEFT BLANK

I TC-5.01
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TC-5.01 I

TRANSITION TABLE

LENGTH OF START/END DISTANCE IN METERS FROM
NORMAL
TANGENT RUNOUT OF START/END OF SUPERELEVATION RUNOFF SECTION (Lr)
SUPERELEVATION CROWN
Lo RUNOFF
(Lr) 1 2 3 4
65 0 13 26 39 52 65
60 0 12 24 36 48 60
55 0 1 22 33 44 55
50 0 10 20 30 40 50
45 0 9 18 27 36 45
40 0 8 16 24 32 40
35 ) 7 14 21 28 35
30 0 6 12 18 24 30
25 0 5 10 15 20 25
20 0 5 10 15 —_— 20
12 0 6 — —_— — 12

NOTE:

TABLE LISTS POSTIONS ON TRANSITIONS AT WHICH SLOPE STAKES SHOULD BE SET,
CONSTRUCTION AND FINAL CROSS-SECTIONS TAKEN, FINE GRADING STAKES (BLUE TOP)

SET, AND FORM STAKES SET (CONCRETE PAVEMENT ONLY).

SUPERELEVATION RUNOFF (Lr) /7 TANGENT RUNOUT (Lt) TABLE

REV. 1/07
802.16

VIRGINIA DEPARTMENT OF TRANSPORTATION

SPECIFICATION
REFERENCE




URBAN CONDITIONS
RURAL CONDITIONS WITHOUT PAVEMENT WIDENING

FOR USE WITH FLEXIBLE AND CONCRETE PAVEMENT
(Lr POSITIONED 2/3 1ON TANGENT, 1/3 1ON CURVE)

I TC-5.01

LENGTH OF BEENG% DISTANCE IN METERS FROM P.C. DISTANCE IN METERS FROM FuL

SUPERELEVATION | TANGENT P.C.OR P.T.ON TANGENT P.T. P.C. OR P.T. ON CURVE ELEVATION
RUNOFF RUNOUT ()
(Lrd o 1 2 3 4 5 6 7 8 9
150 100 85 70 55 40 25 10 STAKE 5 20 35 50
145 96.5 82 67.5 53 38.5 24 9.5 STAKE 5 19.5 34 48.5
140 93.5 79.5 65.5 515 37.5 23.5 9.5 STAKE 45 18.5 32.5 46.5
135 90 76.5 63 49.5 36 22.5 9 STAKE 45 18 3.5 45
130 87 74 61 48 35 22 9 STAKE 4 17 30 43
125 83.5 71 56.5 46 33.5 21 8.5 STAKE 4 16.5 29 415
120 80 68 56 44 32 20 8 STAKE 4 16 28 40
15 76.5 65 53.5 42 30.5 19 7.5 STAKE 4 15.5 27 38.5
10 73.5 62.5 51.5 40.5 29.5 18.5 7.5 STAKE 3.5 14.5 25.5 36.5
105 70 59.5 49 38.5 28 17.5 7 STAKE 3.5 14 24.5 35
100 67 57 47 37 27 17 7 STAKE 3 13 23 33
95 63.5 54 445 35 25.5 16 6.5 STAKE 3 12.5 22 315
90 60 51 42 33 24 15 6 STAKE 3 12 21 30
85 56.5 48 39.5 31 22.5 14 5.5 STAKE 3 n.s 20 28.5
80 53.5 455X | 375 205 X[ 215 13.5X | 55 STAKE X 2.5 10.5 X 18.5 26.5
75 50 425X | 35 275X | 20 125X | 5 STAKE X 2.5 10 17.5 25
70 46.5 305X | 325 255X [ 185 15X | 45 STAKE X 2.5 9.5 X 16.5 23.5
65 43.5 37 X | 305 24 X | 175 1n X 4.5 STAKE X 2 8.5 X 15 215
60 40 34 X | 28 22 X 16 10 X 4 STAKE X 2 8 14 20

NOTE :

TABLE GIVING POSITIONS ON CURVES AT WHICH SLOPE STAKES SHOULD BE SET,

CONSTRUCTION AND FINAL CROSS-SECTIONS TAKEN, FINE GRADING STAKES (BLUE TOP) SET,

AND FORM STAKES SET (CONCRETE PAVEMENT ONLY).

X DENOTES ADDITIONAL STAKING POSITIONS FOR USE WITH CONCRETE PAVEMENT ONLY.
SPECIFICATION
REFERENCE T ABLE |
REV. 1/07

VIRGINIA DEPARTMENT OF TRANSPORTATION

802.17




| Tos0 | RURAL CONDITIONS WITH PAVEMENT WIDENING

FOR USE WITH FLEXIBLE AND CONCRETE PAVEMENT

LENGTH OF <T)ks' DISTANCE IN METERS FROM T.S.OR S.T. g-RC-
SUPERELEVATION [ s.T. ALONG SPIRAL TRANSITION cs.
RUNOFF

(wr 1 2 3 4 5 6 7 8 9

150 0 15 30 45 60 75 20 105 120 135 150
145 0 14.5 29 43.5 58 72.5 87 101.5 15 130.5 145
140 0 14 28 42 56 70 84 98 12 126 140
135 0 13.5 27 40.5 54 67.5 81 94.5 108 121.5 135
130 0 13 26 39 52 65 78 91 104 17 130
125 0 12.5 25 37.5 50 62.5 75 87.5 100 12.5 125
120 0 12 24 36 48 60 72 84 96 108 120
15 0 1.5 23 34.5 46 57.5 69 80.5 92 103.5 15
10 0 1 22 33 44 55 66 77 88 99 110
105 0 10.5 21 31.5 42 52.5 63 73.5 84 94.5 105
100 0 10 20 30 40 50 60 70 80 90 100
95 0 9.5 19 28.5 38 47.5 57 66.5 76 85.5 95
90 0 9 18 27 36 45 54 63 72 81 90
85 0 8.5 17 25.5 34 42.5 51 59.5 68 76.5 85
80 0 8 X 16 24 X 32 40 X 48 56 X 64 72 X | 80
75 0 7.5 X 15 225 X 30 37.5 X 45 52.5 X 60 67.5 X | 75
70 0 7 X 14 21 X 28 35 X 42 49 X 56 63 X | 70
65 0 6.5 X 13 19.5 X 26 32,5 X 39 45.5 X 52 58.5 x | 65
60 0 6 X 12 B8 X 24 30 X 36 42 X 48 54 X | 60
55 0 5.5 X 1 6.5 X 22 27.5 X 33 38.5 X 44 495 X | 55
50 0 5 X 10 5 X 20 25 X 30 35 X 40 45 X | 50
45 0 45X 9 13.5 X 18 225 X 27 315 X 36 40.5 X | 45

NOTE :

TABLE GIVING POSITIONS ON TRANSITION CURVES AT WHICH SLOPE STAKES SHOULD BE SET,
CONSTRUCTION AND FINAL CROSS-SECTIONS TAKEN, FINE GRADING STAKES (BLUE TOP) SET,
AND FORM STAKES SET (CONCRETE PAVEMENT ONLY).

X DENOTES ADDITIONAL STAKING POSITIONS FOR USE WITH CONCRETE PAVEMENT ONLY.

SPECIFICATION

T AB L E 2 REFERENCE

REV. 1/07 VIRGINIA DEPARTMENT OF TRANSPORTATION
802.18
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NOTE:
INTERMEDIATE UNITS OF SUPERELEVATION AND RADINOT LISTED ON
GRAPH CAN BE GRAPHED USING A CIVIL ENGINEER'S 10 SCALE WITH
EACH MARK EQUAL TO 100'OF RADIUS AND 0.1 %OF SUPERELEVATION.
DESIGN SUPERELEVATION RATES
URBAN CONDITIONS NEW 10/02

VIRGINIA DEPARTMENT OF TRANSPORTATION
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RADIUS OF CURVE, R (FEET)

INTERMEDIATE UNITS OF SUPERELEVATION AND RADIINOT LISTED ON
GRAPH CAN BE GRAPHED USING A CIVIL ENGINEER'S 20 SCALE WITH
EACH MARK EQUAL TO 100'OF RADIUS AND 0.1%Z OF SUPERELEVATION.

NEW 10702
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TC-5.01
—I CURVE WIDENING TABLES RELATIVE GRADIENTS
IN"METERS 2 SECOND RULE
SU DESIGN VEHICLE ADJUSTMENT FACTORS oesion | Maxum rMETERS 2 SECOND RUL
COMPONENT SIZE SPEED | RELATIVE | PAVEMENT WIDENNG AND
NUMBER Vo GRADIENT
OVERALL WDTH W) | 2.4 m OF | ADJUSTMENT Km\h (rg) CONDITIONS
WHEELBASE (L) 6.1m LANES |~ FAGTOR URBAN RURAL
FRONT OVERHANG (A 1.2 m ROTATED ®,) 3 055 20 30
n1 -
LATERAL CLEARANCE 1 1.00 40 0.70 25 30
TS 58333 50 0.65 30 30
LANE WIDTH | CLEARANCE (C) > e 60 0.60 35 35
2.7 m 45 m : 70 0.55 40 40
2.5 0.70
30 m 60 m 3 06567 80 0.50 45 45
33 m 75 m 35 06435 90 0.47 50 50
36 m .90 m - - 100 0.44 60 60
4.8 m 15 m 10 0.41 65 65
A - FRONT OVERHANG OF DESIGN VEHICLE FROM DEFINITIONS
APPROPRIATE TABLE. Lr - LENGTH SUPERELEVATION u - TRACK WIDTH OF DESIGN VEHICLE FROM
b,, - ADJUSTMENT FACTOR FROM TABLE. RUNOUT SECTION. APPROPRIATE TABLE.
C - %LER%%? |ETLEA$,QI§EEE OF DESIGN VEHICLE FROM M - MULTIPLE LANE FACTOR. Vp - DESIGN VELOCITY.
. N - NUMBER OF LANES. }
E - SUPERELEVATION RATE FROM APPROPRIATE w - CALCULATED WIDENING.
TABLE OR CALCULATED PER AASHTO METHOD 5. nq- NUMBER OF LANES ROTATED (FROM TABLE).
Pw - PAVEMENT WIDTH W - PAVEMENT WIDTH
w - o
Fp - CALCULATED WIDTH OF OVERHANG FOR DESIGN Wq- CALCULATED TOTAL CURVE WIDTH.
WHEELBASE OF DESIGN VEHICLE FROM R - RADIUS OF GURVE.
L - W_- WIDTH OF LANE.
APPROPRIATE TABLE. rg - RELATIVE GRADIENT FROM APPROPRIATE TABLE. n
Lt - LENGTH OF TANGENT RUNOUT SECTION. U - CALCULATED TRACK WIDTH OF DESIGN VEHICLE. Z - CALCULATED EXTRA WIDTH ALLOWANCE.
GENERAL DESIGN CONSIDERATIONS
1. WHERE PAVEMENT WIDENING IS REQUIRED, THE APPROPRIATE WIDENING IS ADDED 7. NO PAVEMENT WIDENING IS REQUIRED FOR RURAL ROADWAYS WITH 3.6 METERS

TO THE LANE WIDTH WHEN CALCULATING THE TRANSITION LENGTH (Lr).

2. THE COMPUTED SUPERELEVATION RUNOFF LENGTH (LR) IS ROUNDED UP TO THE 8.

NEAREST METER

3. WHEN THE SUPERELEVATION RUNOFF LENGTH (LR) IS CALCULATED,
COMPARED WITH THE MINIMUM VALUE LISTED IN THE APPROPRIATE COLUMN ON
THE RELATIVE GRADIENT TABLE.

10.

4. TANGENT RUNOUT (Lt) IS ALWAYS ACHIEVED OUTSIDE OF THE TRANSITION.

5. NO PAVEMENT WIDENING IS REQUIRED FOR URBAN ROADWAYS.

NO PAVEMENT WIDENING IS REQUIRED FOR RURAL ROADWAYS WITH A CURVE n
RADIUS GREATER THAN B50 METERS.

IT MUST BE 9.

WIDE LANES AND A CURVE RADIUS GREATER THAN 230 METERS.

PAVEMENT WIDENING IS APPLIED ONLY WHEN CALCULATED WIDENING (w) IS
EQUAL TO OR GREATER THAN 0.6 METERS.

WHEN CALCULATING WIDENING (w) FOR MULTI-LANE RURAL ROADWAYS, WIDENING
IS FIRST CALCULATED USING THE SINGLE LANE WIDTH FOR "W".

AN ALTERNATE METHOD FOR MULTI-LANE UNDIVIDED PAVEMENTS (14.4 m). THE LR
IS 1.5 TIMES (M=1.5) THE CORRESPONDING LENGTH FOR TWO LANE HIGHWAYS; AND
FOR SIX LANE UNDIVIDED PAVEMENTS (21.6 m), THE LR IS TWO TIMES (M=2) THE

CORRESPONDING LENGTH FOR TWO LANE HIGHWAYS.

CALCULATED WIDENING IS ROUNDED UP TO THE NEAREST 0.1 METER.

NO WIDENING REQUIRED
Lr =bwWW n4E/rg)
(ALT. MULTI-LANE)

FORMULAS USED TO CALCULATE TRANSITION LENGTH (Lr) AND WIDENING (w)

Lr =M (WE/rg) 2
U=utR— R L z=w,A[R) = -

WIDENING REQUIRED i+ D w=Wc " 2W,

Lr =bylE nq(W + w/N)/rg] F — JRE AL MR Wo = NWU+ O +Fa+Z

Lr =mlECW +w/N)/rg] (ALT. MULTI-LANE) A= NR+ A+

FOR SOLVED PROBLEMS USING THIS METHODOLOGY, SEE THE EXAMPLES ON PAGE 802.23

SPECIFICATION
REFERENCE

METHODOLOGIES FOR CALCULATING TC-5.01 VALUES

REV. 1707

802.22

VIRGINIA DEPARTMENT OF TRANSPORTATION




RURAL EXAMPLE

6.0 m PAVEMENT WIDTH
(DESIGN SOFTWARE - 1LANE AT 3.0 m)

RURAL EXAMPLE

2.16_m PAVEMENT WIDTH
(DESIGN SOFTWARE - 3 LANES AT 3.6 m)

URBAN EXAMPLES

TC -5.01

7.2 m PAVEMENT WIDTH
Vp =80 km/h R =375 m Vo =70 km/h R =200 m (DESIGN SOFTWARE - 1LANE AT 3.6 m)
W, = 30m rg = 0.50 Wp= 3.6 m rg = 0.55
E = 6.9 (PER 802.39) E = 7.9 (PER PAGE 802.38)
Vp = 60 km/h R=175m
Wn= 36m rg = 0.60
E = 4.0 (PER PAGE 802.29)
U=u+R-~/RZ-12 =u+R-—[RZ -2
U =24 + 375 _ [ (375)2—(6.1)2 U = 2.4+200—+/ (2002 — (6.112
U = 2.4496 U = 2.4930
Lr = (W n, E/rg) by
Lr =[3.6(1(4.0)/0.61(1)
Lr =14.4/.6
Lr =24
Fa=~/RZ+ A (2L +N-R Fa= VR + AL+ A-R
Fa =~/ (375) 2+1.2[2(6.1+1.2)1-375 Fa= ~[(20002+1.2T2(6.1+1.2)1— 200
Fa= .0214 Fa = .0402
Z = AVpASR = .1V /-[R
Z = .NBOA[375) = 1(70/~/200) 08 m PAVEMENT WIDTH
=. =. 6 m
Z= 40 Z = 4950 (DESIGN SOFTWARE - 3 LANES AT 3.3 m)
We= 2WU+O+Fa+ Z
We= N@U+C+Fa+ Z We = 2(2.4930+.9)+.0402+.4850
We = 2(2.4496 +.6)+0,214+ .4131 We = 73212 Vp = 60 km/h R=15m
We = 6.5337 Wo= 33 m rg = 0.60
w= Wg —2W, = 7,3212 —2(3.6) = .121(ROUND TO .2) E =4.0 (PER PAGE 801.29)
FOR 21.6 m PAVEMENT WIDTH b (W neE/rad
r =by (W,n,E/rg
w=3(.2)=.6 =
w = W — 2W, = 6.5337 — 2(3.0) =.5337 (ROUND Lr =0.6667C3.3(3)(4)/.6]
TO .6) (R<230 & w>.6 THEREFORE WIDENING IS REQUIRED) Lr =0.6667 (39.6/0.6)
Lr = [E n (W+ W/3)/ rql by Lr =44.0022
Lr =[7.9(3)(3.6 +6/3)/0.5510.6667 OR
(R<850 & w>.6 THEREFORE WIDENING IS REQUIRED) Lr =(90/0.55) 0.6667
Lr = [E n,(W + w/2)/ rg 1by Lr =109.1691 (ROUND TO 110) Lr =m (EW n/rg)
Lr =[6.9)N(3.0 +6/2) / 0.501 1 OR Lr =2[4(3.3)/0.6]
Lr =6.9(3.3)/.5 Lr =MIEW +w/N)/rg] Lr =2(13.2/0.6
Lr =45.54 (ROUND TO 46) Lr =2[7.9(3.6 +.6/3)/0.55] Lr =44.0000
Lr =2(30.02/0.55)
Lr =109.1636
SPECIFICATION
REFERENCE CALCULATED TC-5.01 EXAMPLES
VIRGINIA DEPARTMENT OF TRANSPORTATION REV, 1707
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DESIGN FACTORS FOR A DESIGN SPEED OF 30 km/h

(URBAN) USING E= 4/ MAX.

I TC-5.01

PAVEMENT WIDTH
RADIUS E 72 m | 108 m | 44 m | 18 m [ 198 m | 26 m
(METERS) | 0 DESIGN SOFTWARE EQUIVALENTS (NUMBER OF LANES AT LANE WIDTH)
1@ 36m [1.5€36m|2€36m |[3€30m |[3€@33m|3¢€36m
tt Jor Jet Jo [ o e JTee [t Joe [t Joor

400 NC 0 o [ o 0 0 0 0 0 0 o | o 0

255 20 [10 [10 [122 [12 [ [ ] 6 | 18 [ 8 | 20 [ 20 NOTE:

235 24 10 1 12 13 15 16 16 17 18 19 20 21 Lt AND Lr VALUES IN METERS.

215 22 |10 ] n 12 | |15 [ |16 [18 [ )20 )20 |22 FOR_PAVEMENT WIDTHS GREATER THAN 21.6
195 23 [0 |12 12 |4 [ 15 [17 | . [ 19 [® ] 21 ]2]23 W TS e AR LUES DEVELOPED BY
174 24 110 |2 [12 115 | 15 [ 18 [ 16 ] 20 | ® [22 ]2 |24 LISTED RADIUS IS THE MINIMUM ALLOWABLE
153 25 [ 10 [ 12|12 |15 |15 |18 |16 [|20] 18 [22]2 |2 RADIUS FOR THE CORRESPONDING E, Lt,

AND Lr VALUES.

137 26 |10 [ 13 [12 [w [ 15 [1w s 21 | 8 [ 23 |20 | 25

123 2.7 10 13 12 17 15 20 16 22 18 24 | 20 | 26

12 28 [ 10 |14 |12 |17 |15 2101w | 23] 18 |25 (2 [ 27

102 20 [ 10 |14 |12 |18 |15 | 21|16 [ 24 |18 [ 26 |20 ] 28

93 30 [10 [ 155 12 [18 |15 |22 16 [ 24 | 8 [27 |20 ] 20

86 34 0 [15 [12 [19 [ 15 [23]1® [ 25|18 [28[2 |30

79 32 [ 10 |16 [12 |20 15 [ 24w | 26| 18 | 202 | 2

73 33 | 10 [ 16 |12 [20 |15 [ 24 [ 16 | 27| 1830 [2 [ a2

67 34 |10 |17 |12 |2 |15 |25 16 [ 28] 1w [30][20] 33

62 35 |10 |17 |12 |2 | 15 |26 | 16 |28 18 | 31|20 [ 34

57 36 |10 |18 [12 |22 |15 |26 |16 |20 ] ® [32]20] 38

52 37 |10 |18 |12 |23 15 [ 27w | 30| 8 |335]2 | 36

48 38 |10 |19 [12 [23 |15 |28 ] 6 31 [ 18 [ 34 [20 [ 37

43 39 [10 [ 10 [12 [24 [ 15 [ 2916 [ 32w [35 |20 38

34 40 [ 10 |20 [ 12 |24 | 15 [ 30 | 1w | 32| 18 | 36 | 20 | 40
SPECIFICATION

REFERENCE

TRANSITION CURVES - URBAN

30 km/h DESIGN SPEED
VIRGINIA DEPARTMENT OF TRANSPORTATION

REV, 1707
802.25




MDESIGN FACTORS FOR A DESIGN SPEED OF 40 km/h
(URBAN) USING E= 47 MAX.
PAVEMENT WIDTH
RADIUS E 72 m | 108 m [ 44 m | 80 m [ 198 m | 26 m
(METERS) | () DESIGN SOFTWARE EQUIVALENTS (NUMBER OF LANES AT LANE WIDTH)
1@ 36m [15e36m|2@e@36m |[3e@30m [3e33m|3e36m
Lt | LR | Lt LR Lt LR Lt LR Lt IR | Lt | LR
700 NC 0 0 0 0 0 0 0 0 ) ) 0 0
453 2.0 1 n |13 13 16 16 18 18 19 19 21 21 NOTE:
417 241 n n 13 14 16 17 18 18 19 20 21 22 Lt AND LR VALUES IN METERS.
382 2.2 1 12 |13 15 16 17 | 18 19 | 19 21 | 21 | 23 FOR_PAVEMENT WIDTHS GREATER THAN 21.6
347 23 | n [ 12 |13 |15 [ 6 |8 | 18] 20|19 [22] 20|04 METERS aii o ALUES DEVELOPED BY
508 24 L L 16 16 19 8 21 19 23 | 21 |25 LISTED RADIUS IS THE MINMUM ALLOWABLE
272 2.5 1 13 | 13 17 16 20 18 22 | 19 24 | 21 | 28 RADIUS FOR THE CORRESPONDING E, Lt,
AND LR VALUES.
243 2.6 1 14 13 17 16 21 18 23 19 25 21 27
219 2.7 1 % | 13 18 16 21 18 24 19 26 21 28
199 2.8 1 15 13 18 16 22 18 24 19 27 21 29
181 2.9 1 15 | 13 19 16 23 18 25 | 19 28 | 21 | 30
166 3.0 1 ® | 13 20 16 24 18 26 19 29 | 21 31
152 3.1 1 16 13 20 16 24 18 27 19 30 21 32
140 3.2 1 17 | 13 21 16 25 18 28 | 19 31 21 | 33
129 3.3 1 17 | 13 22 16 26 18 29 19 32 | 21 | 34
19 3.4 1 B8 | 13 22 16 27 18 30 19 33| 21| 35
110 3.5 1 18 | 13 23 16 27 18 30 19 33| 21| 38
101 3.6 1 19 13 24 16 28 18 31 19 34 21 38
93 3.7 1 20 | 13 24 16 29 18 32 | 19 35 | 21 | 39
84 3.8 1 20 | 13 25 16 30 18 33 | 19 36 | 21 | 40
76 3.9 1 21 | 13 25 16 3 18 34 | 19 37 | 21 41
60 4.0 1 22 | 13 26 16 32 18 36 19 38 | 21 | 42
SPECIFICATION
TRANSITION CURVES - URBAN ailiin
REV. 1/07 40 km/h DESIGN SPEED
802.26 VIRGINIA DEPARTMENT OF TRANSPORTATION




DESIGN FACTORS FOR A DESIGN SPEED OF 50 km/h

(URBAN) USING E= 4/ MAX.

PAVEMENT WIDTH

RADIUS E 72 m | 108m | 44 m | 180 m [ 198 m | 26 m
(METERS) | () DESIGN SOFTWARE EQUIVALENTS (NUMBER OF LANES AT LANE WIDTH)
1€ 36m |[15€36m|2e36m [30@30m [3@33m |3e36m
tt | e |t | o Lt | | ct tr |t [ |t | o
1000 NC 0 o | o 0 0 0 0 0 0 0 0 0
642 2.0 12 | 12 | 14 14 | 17 17 | 19 19 21 | 21 | 23 | 23
594 2.1 12 [ 122 | 14 15 | 17 18 | 19 [ 20 [ 21 | 22 | 23 | 24
549 2.2 12 | 13 ] 14 6 | 17 19 | 19 21 21 | 23 [ 23 | 25
505 2.3 12 | 13 ] 14 1 | 17 | 20 | 19 | 22 | 21 | 24 | 23 | 28
460 2.4 12 | 14 | 14 17 | 17 | 20 | 19 | 23 | 21 | 25 | 23 | 27
414 2.5 12 | 14 | 14 B | 17 21 | 19 [ 24 [ 21 | 26 | 23 | 28
374 2.6 12 15 14 18 17 22 19 24 21 27 23 29
339 2.7 12 15 | 14 19 17 23 19 25 21 28 | 23 | 30
310 2.8 12 | 6 | 14 20 | 17 | 24 | 19 | 26 | 21 | 29 | 23 | 32
284 2.9 12 | 17 ] 14 20 | 17 | 25 | 19 | 27 | 21 | 30 | 23 | 33
261 3.0 12 | 17 | 14 21 | 17 | 25 | 19 | 28 | 21 | 31 | 23 | 34
241 3.1 12 [ 18 | 14 22 | 17 | 26 | 19 [ 29 [ 21 [ 32 [ 23 | 35
222 3.2 12 | 18 | 14 23 | 17 | 27 | 19 |30 | 21 | 33 | 23 | 36
206 3.3 12 | 19 | 14 23 | 17 | 28 | 19 31 21 | 34 | 23 | 37
191 3.4 12 |19 |14 |24 |17 |20 19 |32 | 21|35 |23 | 38
176 3.5 12 | 20 | 14 25 | 17 | 30 | 19 | 33 | 21 | 36 | 23 | 39
163 3.6 12 20 | 14 25 17 30 19 34 21 37 23 40
150 3.7 12 [ 21 | 14 26 | 17 31|19 [ 35 [ 21 | 38 |23 [ 41
137 3.8 12 | 22 | 14 27 | 177 | 32| 19 | 36 | 21 | 39 | 23 | 43
123 3.9 12 | 22 | 14 27 | 17 | 33 | 19 | 36 | 21 | 40 | 23 | 44
99 4.0 12 | 24 | 14 28 | 17 | 34 | 19 | 38 | 21 | 42 | 23 | 45

NOTE:
Lt AND Lr VALUES IN METERS.

FOR _PAVEMENT WIDTHS GREATER THAN 21.6
METERS USE Lr VALUES DEVELOPED BY
DESIGN SOFTWARE.

LISTED RADIUS IS THE MINIMUM ALLOWABLE
RADIUS FOR THE CORRESPONDING E, Lt,
AND Lr VALUES.

| TC-5.01

TRANSITION CURVES

- URBAN

50 km/h DESIGN SPEED

VIRGINIA DEPARTMENT OF TRANSPORTATION

REV. 1707
802.27




ﬂl DESIGN FACTORS FOR A DESIGN SPEED OF 60 km/h
(URBAN) USING E= 4/ MAX.
PAVEMENT WIDTH
RADIUS E 72 m | 108m [ 44 m | 180 m [ 198 m | 26 m
(METERS) | ¢ DESIGN SOFTWARE EQUIVALENTS (NUMBER OF LANES AT LANE WIDTH)
1e36m|15e36m2e36m|[3e30m|3e33m|[3e36m
tt e e Jore e [ i r e [ e [ | o
1300 NC 0 o | o 0 0 0 0 0 0 0 0 0
894 20 | 2 | 2 |15 15 | 18 | B8 |20 | 20 |22 | 22 | 24 | 24 NOTE:
830 241 12 13 15 16 18 19 20 21 22 24 24 26 Lt AND Lr VALUES IN METERS.
789 22 |12 |4 | |17 [ 18 |2 )2 |22 |22 |25 |24 | 27 FOR_PAVEMENT WIDTHS GREATER THAN 21.6
711 23 | 12 [ 14 |15 |18 [ 18 | 21 |20 | 23 [22 | 26 | 24 [ 28 METERS oo P PALUES DEVELOPED BY
855 24 112 16511 8 |18 |22 [20 |24 ] 22 | 27 | 24 ] 2 LISTED RADIUS IS THE MINIMUM ALLOWABLE
597 26 | 2 | 15|15 19 | 18 [ 23 |20 | 25 | 22 | 28 | 24 | 30 RADIUS FOR THE CORRESPONDING E, Lt,
AND Lr VALUES.
542 2.6 12 [ 16 |15 [ 20| 18 |24 |20 26 |22 ] 20|24 ] 32
495 2.7 12 7 | 15 21 18 25 | 20 27 22 | 30 | 24 | 33
454 28 | 2 | 7 |15 21 | 18 [ 26 [ 20 | 28 | 22 | 31 | 24 | 34
418 2.9 12 [ 18 |15 [0 |18 27 |20 |20 | 22|32 |24 ] 35
386 30 | 2 | 8 |15 [235 |18 [27 |20 |3 |22 ]33 |24 ] 36
357 3.4 12 |19 |15 |24 [ 18 | 28 [ 20 | 31 [ 22 | 35 | 24 | 38
331 32 |12 |20 |15 |24 [ 18 | 29 [ 20 | 32 | 22 | 36 | 24 | 39
307 33 | 2 |20 [15 [ 25 | 18 [ 30 | 20 | 33 [ 22 | 37 | 24 | 40
284 34 [ 12 | 21|15 |26 [ 18 | 31 [ 20 | 34 | 22 | 38 [ 24 | 4
264 35 [ 12 | 21 |15 [ 27 | 18 [ 32 [ 20 | 35 | 22 | 39 | 24 | 42
244 3.6 12 22 | 15 27 18 33 20 36 22 40 | 24 | 44
225 37 | 2 | 23|15 [ 28 |18 [ 34 |20 |37 [22 ]| 41 |24 | 45
206 38 | 2 | 23 |15 [ 20 | 18 [ 35 | 20 | 38 | 22 | 42 | 24 | 46
186 3.9 12 [ 24 |15 |30 |18 | 36 |20 |30 | 22 | a3 | 24 | 47
150 40 | 12 | 24 [ 15 [ 30 | 18 | 36 | 20 | 40 | 22 | 44 | 24 | 48

SPECIFICATION

TRANSITION CURVES - URBAN REFERENCE

REV. 1/07 60 km/h DESIGN SPEED

802.28 VIRGINIA DEPARTMENT OF TRANSPORTATION




DESIGN FACTORS FOR A DESIGN SPEED OF 70 km/h
(URBAN) USING E= 4/ MAX.

PAVEMENT WIDTH

RADIUS E 72 m | 108m | 44 m | 180 m [ 198 m | 26 m
(METERS) | ) DESIGN SOFTWARE EQUIVALENTS (NUMBER OF LANES AT LANE WIDTH)
1¢36m [1.5e36m|2e36m|3e30m|3e33m|[3e36m
tt | L |t Lr Lt Lr Lt Lr Lt tr |t | Lr

2000 NC 0 0 0 0 0 0 0 0 0 0 0 0

1191 2.0 14 | 14 | 17 17 | 20 | 20 | 22 | 22 | 24 | 24 | 27 | 27 NOTE:

1108 2.1 14 14 17 18 20 21 22 23 24 26 27 28 Lt AND Lr VALUES IN METERS.

1030 22 | ¥ |15 [17 |18 |20 | 22 | 22 | 24 | 24 | 27 | 27 | 29 FOR PAVEMENT WIDTHS GREATER THAN 21.6
957 2.3 14 1 | 17 19 | 20 | 23 | 22 | 26 | 24 | 28 | 27 | & gg%ﬁf S%SFETVb;RVEéLUES DEVELOPED BY
886 24 “ 1 ® v 20 [20 | 24 | 22 | 27 | 24 | 29 | 27 | 32 LISTED RADIUS IS THE MINIMUM ALLOWABLE
817 2.5 14 | 17 |17 21 | 20 | 25 | 22 | 28 | 24 | 30 | 27 | 33 RADIUS FOR THE CORRESPONDING E, Lt,

AND Lr VALUES.

747 2.6 14 18 17 22 20 26 22 29 24 32 27 35

685 2.7 14 18 | 17 23 | 20 27 | 22 30 24 33 | 27 | 36

631 2.8 14 | 19 | 17 23 | 20 | 28 | 22 3 24 | 34 | 27 | 37

583 2.9 14 | 19 |17 24 | 20 | 20 [ 22 | 32 | 24 | 35 | 27 | 38

540 3.0 14 | 20 | 17 25 | 20 | 30 | 22 | 33 | 24 | 36 | 27 | 40

501 3.1 14 | 21 | 17 26 | 20 31 | 22 | 34 |24 | 38 | 27 | 41

466 3.2 14 | 21 | 17 27 | 20 | 32 | 22 | 35 | 24 | 39 | 27 | 42

433 3.3 14 | 22 | 17 27 | 20 | 33 | 22 | 36 | 24 | 40 | 27 | 44

403 3.4 14 | 23 | 17 28 | 20 | 34 | 22 | 38 | 24 | 41 | 27 | 45

374 3.5 14 | 23 | 17 29 | 20 | 35 | 22 | 39 | 24 | 42 | 27 | 46

347 3.6 14 | 24 | 17 30 | 20 | 36 | 22 | 40 | 24 | 44 | 27 | a8

323 3.7 14 | 25 | 17 3N |20 | 37 | 22 | 4 24 | 45 | 27 | 49

294 3.8 14 | 25 | 17 31 | 20 | 38 | 22 | 42 | 24 | 46 | 27 | s0

265 3.9 14 | 26 | 17 32 | 20 | 39 | 22 | 43 | 24 | 47 | 27 | 52

215 4.0 14 | 28 | 17 34 | 20 [ 40 | 22 | 44 | 24 | 48 | 27 | 54

| TC-5.01

TRANSITION CURVES - URBAN
70 km/h DESIGN SPEED

VIRGINIA DEPARTMENT OF TRANSPORTATION

REV. 1707
802.29




ﬂIDESIGN FACTORS FOR A DESIGN SPEED OF 80 km/h
(URBAN) USING E= 47/ MAX.
PAVEMENT WIDTH
RADIUS E 72 m | 108m [ 44 m | 180 m [ 198 m | 26 m
(METERS) | (0 DESIGN SOFTWARE EQUIVALENTS (NUMBER OF LANES AT LANE WIDTH)
1€36m|15e36m 2e36m| 3e30m|3e33m|3e36m
tt | b et e [ee [ | ot tr |t | |t | o
2500 NC 0 o | o 0 0 0 0 0 0 0 0 0
1485 2.0 15 | 15| 18 18 | 22 |22 | 24 | 24 | 27 | 27 | 29 | 29 NOTE:
1383 241 15 16 18 19 22 23 24 26 27 28 29 31 Lt AND Lr VALUES IN METERS.
1289 22 | 15 | 18 |18 |20 | 22 | 24 | 24 | 27 | 27 | 30 | 29 | 32 FOR PAVEMENT WIDTHS GREATER THAN 21.6
1199 23 |15 [ 17 [ 18 [ 210 [ 22 [ 25 [ 24 [ 28 [ 27 [ 31 [ 20 | 24 METERS oo P PALUES DEVELOPED BY
s 24 | 15 | 18 |18 |22 |22 | 26 | 24 | 29 | 27 | 32 | 29 | 35 LISTED RADIUS IS THE MINMUM ALLOWABLE
1032 2.5 15 | g |18 |23 [ 22 | 27 [ 24 | 30 [27 | 33 | 20 | 36 RADIUS FOR THE CORRESPONDING E, Lt,
AND Lr VALUES.
950 2.6 15 19 | 18 24 | 22 29 | 24 32 27 | 35 | 29 | 38
874 2.7 15 20 | 18 25 | 22 30 | 24 33 27 3 | 29 | 39
807 2.8 15 | 21 | 18 26 | 22 | 31 | 24 |34 [ 27 | 37 | 20 | 4
747 2.9 15 | 21 | 18 26 |22 [ 32 [ 24 [ 35 [ 27 | 39 | 20 | 42
694 3.0 15 |22 |8 [ 27 |22 | 33 |24 [ 36 | 27 | 40 | 20 | 44
645 3.4 15 |23 |18 [ 28 |22 | 34 [ 24 [ 38 [ 27 | 41 | 20 | 45
600 3.2 15 | 24 | 18 29 | 22 | 35 | 24 [ 39 | 27 | 43 | 290 | 47
559 3.3 15 |24 |18 [ 30 |22 | 36 | 24 | a0 | 27 | 44 | 20 | 48
521 34 | 15 | 25 | 18 3 | 22 |37 |24 | 41 | 27 | 45 | 29 | 49
485 3.5 15 | 26 |18 |32 |22 [38 [ 24 | 42 | 27 | 47 | 29 | s
450 3.6 15 26 18 33 22 39 24 44 27 48 29 52
416 3.7 15 [ 27 |18 |34 |22 |40 [ 24 [ 45 | 27 | 49 | 20 | 54
382 3.8 15 [ 28 |18 |35 |22 |42 [ 24 | 46 | 27 | 51 | 20 | 55
346 3.9 15 |29 |18 |35 | 22 |43 |24 | 47 | 27 | 52 | 29 | 57
280 40 [ 15 | 30 | 8 36 | 22 |44 | 24 | 48 | 27 | 54 | 29 | =8

SPECIFICATION

TRANSITION CURVES - URBAN REFERENCE

REV. 1/07 80 km/h DESIGN SPEED
802.30 VIRGINIA DEPARTMENT OF TRANSPORTATION




DESIGN FACTORS FOR A DESIGN SPEED OF 90 km/h

(URBAN) USING E= 4/ MAX.

PAVEMENT WIDTH

RADIUS E 72 m | 108m | 44 m | 180 m [ 198 m | 26 m

(METERS) | () DESIGN SPEED EQUIVALENTS (NUMBER OF LANES AT LANE WIDTH)
1€36m [15€36m|2e36m [3€30m [3e33m[3e36m
tt | e |t | o Lt | | ct tr |t [ |t | o
3000 NC 0 o | o 0 0 0 0 0 0 0 0 0
1830 2.0 6 | 16 |20 |20 [ 23 [ 23 | 26 | 26 | 29 | 29 | 31 | =
1709 2.1 B | 17 | 20 21 | 23 | 25 | 26 | 27 | 29 | 30 | 31 | 33
1597 2.2 % | 17 | 20 2 | 23 | 26 | 26 | 20 | 29 | 31 | 31 | 34
1492 2.3 6 | 18 |20 |22 | 23 | 27 | 26 | 30 | 20 | 33 | 31 | 36
1393 2.4 6 | 19 [20 [ 25 | 23 | 28 | 26 | 31 | 29 | 34 | 31 | 37
1299 2.5 6 [ 20 [20 [ 24 | 23 | 20 | 26 | 32 | 20 | 36 | 31 | 39
1208 2.6 6 | 20 |20 |25 [ 23 [ 30 | 26 | 34 | 20 | 37 | 31 | 40
ms 2.7 16 21 | 20 2 | 23 32 | 26 35 29 38 31 42
1038 2.8 6 | 22 |20 |27 | 23 | 33 | 26 | 36 | 29 | 40 | 31 | 43
965 2.9 6 | 23 [20 |28 | 23 | 34 | 26 | 38 | 20 | 41 | 31 | 45
900 3.0 6 | 23 [ 20 |20 | 23 | 35 | 26 | 39 | 20 | 43 | 31 | 46
840 3.1 6 | 24 |20 [ 30 | 23 | 36 | 26 | 40 | 20 | 44 | 31 | 48
784 3.2 6 | 25 | 20 31 | 23 | 37 | 28 | 41 | 20 | 45 | 31 | 50
733 3.3 6 | 26 |20 | 3p | 23 [ 38 | 26 | 43 | 20 | 47 | 31 | 5
685 3.4 6 | 27 |20 [ 33 | 23 | 40 | 26 | 44 | 20 | 48 | 31 | 53
639 3.5 6 | 27 [20 |34 [ 23 | 41 | 26 | 45 | 29 | 50 | 31 | 54
595 3.6 16 28 | 20 35 23 42 26 46 29 51 31 56
552 3.7 6 | 20 [20 |35 | 23 | 43 | 26 | 48 | 29 | 52 | 31 | 57
508 3.8 6 | 30 [20 [ 27 | 23 | 44 | 26 | 49 | 29 | 54 | 31 | 50
461 3.9 6 | 30 |20 |38 | 23 | 45 | 26 [ 50 | 29 | 55 | 31 | 60
376 4.0 6 |32 [20 [40 [ 23 | 46 | 26 | 52 | 29 | 58 | 31 | 62

NOTE:
Lt AND Lr VALUES IN METERS.

FOR _PAVEMENT WIDTHS GREATER THAN 21.6
METERS USE Lr VALUES DEVELOPED BY
DESIGN SOFTWARE.

LISTED RADIUS IS THE MINIMUM ALLOWABLE
RADIUS FOR THE CORRESPONDING E, Lt,
AND Lr VALUES.

| TC-5.01

TRANSITION CURVES

- URBAN

90 km/h DESIGN SPEED

VIRGINIA DEPARTMENT OF TRANSPORTATION
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