COMMONWEALTH of VIRGINIA

DEPARTMENT OF TRANSPORTATION
1401 EAST BROAD STREET
RICHMOND, VIRGINIA 23219-2000

David S. Ekern, P.E.
COMMISSIONER

January 30, 2007
MEMORANDUM

To: All Holders of the Virginia Department of Transportation’s 2001 Road and Bridge Standards

The current design standards for Transition Curves (TC-5.01 and TC-5.04) have been revised
and the attached revision documents are to be added to your copy of the VDOT 2001 Road and
Bridge Standards. The revision updates specific terminology in the TC-5.01 Standards to
conform to the terminology used in the AASHTO 2004 A Policy on Geometric Design of
Highways and Streets (“Green Book™). These changes include:

¢ The “Crown Runoff” (CR) has been changed to “Tangent Run out” (Lt). This term
denotes the transition distance from normal crown to the 0% grade on the high side of
the superelevation.

e The “Length of Spiral” (LS) has been changed to “Super Runoff” (Lr). This term
denotes the transition distance from 0% grade on the high side of the superelevation to
full superelevation.

In addition to these changes, all references to Appendix A of the VDOT Road Design Manual
have been revised to reference Chapter 3 of the AASHTO Green Book. An insertable sheet will
not be required in plan assemblies for this revision. To avoid confusion, the old TC-5 Standard
has also been revised to reflect the AASHTO Green Book terminology.

If you have any questions or comments regarding the listed revisions to this publication, please
contact Steve Van Cleef of the Standards and Special Design Section at (804) 786-2532.

Sincerely,

Mohammad Mirshahi, P.E.
State Location and Design Engineer

VirginiaDot.org
WE KEEP VIRGINIA MOVING



STANDARD SYMBOLS

LOCATION B...................... 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 POINT OF BEGINNING OF BASELINE CIRCULAR CURVE.

Pl POINT OF ENDING OF BASELINE CIRCULAR CURVE.

P.C.C POINT OF BASELINE COMPOUND CURVATURE.

PR.C POINT OF BASELINE REVERSE CURVE.

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

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

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

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

RADIUS . RADIUS OF BASELINE CIRCULAR CURVE.

DV APPROXIMATE MAXIMUM SAFE SPEED IN MILES PER HOUR USING STANDARD RATE OF SUPER-
ELEVATION.

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

L 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.

LT DISTANCE FROM TRANSITIONED BASELINE TO EDGES OF TRANSITIONED PAVEMENT (%*%)

W MAXIMUM TOTAL PAVEMENT WIDENING.

b RATE OF SUPERELEVATION.

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

P STANDARD PAVEMENT CROWN TRANSITION OR TANGENT RUNOUT SECTION.

CP CHORD POINT (1710 INCREMENTS OF TRANSITION CURVE).

NPC. NORMAL PAVEMENT CROWN.

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

“RereRece TRANSITION CURVES FOR RURAL AND URBAN

HIGHWAYS AND STREET CONDITIONS REV. 1/07

VIRGINIA DEPARTMENT OF TRANSPORTATION 801.01




TC-5

URBAN CONDITION

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

THESE TABLES CONTAIN SUPERELEVATION RATES AND TRANSITION LENGTHS FOR STANDARD URBAN PAVEMENT

WIDTHS THOUGH A RANGE OF CURVES AND DESIGN VELOCITIES CONSIDERED MOST LIKELY TO BE USED IN URBAN
ROAD DESIGN.

DEFINITIONS FOR THE STANDARD SYMBOLS USED THROUGHOUT THESE TABLES ARE FOUND ON SHEET 801.01.
A TABLE FOR "LOW SPEED URBAN" DESIGNS IS ON SHEET 801.20 WITH A RANGE OF STANDARD PAVEMENT WIDTHS
(W), TRANSITION LENGTHS (Lr), AND RADINOF 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 45 MPH. 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.

FOR MINIMUM DESIGN FACTORS FOR VARIOUS DESIGN SPEEDS FOR URBAN CONDITIONS SEE SHEETS 801.21 THRU 801.29
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 CGRADE TO A MAXIMUM OF E (%). SEE SHEET 80106 FOR A
GRAPHICAL ILLUSTRATION OF THE APPLICATION OF THIS CORRECTION.

FOR CURVE RADI NOT LISTED IN TABLES REFER TO SHEET 80118 TO CALCULATE TRANSITION LENGTHS (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 CRAPHICAL ILLUSTRATION OF DESIGN SUPERELEVATION RATES FOR URBAN CONDITIONS SEE SHEET 801.15.

FOR ADDITIONAL GENERAL INSTRUCTIONS (BOTH URBAN AND RURAL) SEE SHEET 801.04.

EXPLANATION OF TABLES AND INSTRUCTIONS FOR USE
REV. 1/07 URBAN CONDITION

801.02 VIRGINIA DEPARTMENT OF TRANSPORTATION




TC-5

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 SUPERELEVATION AND WIDENING CORRECTIONS FOR STANDARD RURAL PAVEMENT WIDTHS THROUGH A RANGE OF RADII
AND 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 801.01.

FOR MINIMUM DESIGN FACTORS FOR VARIOUS DESIGN SPEEDS FOR RURAL CONDITIONS SEE SHEETS 801.30 THRU 801.40.

ON CURVES WITH GREATER THAN 2865 FT 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 801.06 FOR A GRAPHICAL ILLUSTRATION OF THE

APPLICATION OF THIS CORRECTION.

ON CURVES WITH PAVEMENT WIDTHS OF 24'0R WIDER AND A RADIUS OF 881FT. OR GREATER, THERE WILL BE NO SPIRAL TRANSITION OR
PAVEMENT WIDENING. PAVEMENT WILL BE SUPERELEVATED BY AN AMOUNT EQUAL TO THE RATE SHOWN IN THESE TABLES.

FOR CURVE RADINOT LISTED IN TABLES REFER TO SHEET 80118 TO CALCULATE SUPERELEVATION RUNOFF LENGTHS (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 8071.16.

FOR ADDITIONAL GENERAL INSTRUCTIONS (BOTH URBAN AND RURAL) SEE SHEET 801.04.

EXPLANATION OF TABLES AND INSTRUCTIONS FOR USE
RURAL CONDITION

VIRGINIA DEPARTMENT OF TRANSPORTATION 201.03




TC-5

GENERAL CONDITION

ALL ORIGINAL CROSS SECTIONS SHALL BE TAKEN FROM THE BASELINE AT STATIONS, PLUS FIFTIES, 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 80112 FOR CROWN TRANSITIONS, SHEET 30113 FOR URBAN PROJECTS AND SHEET 801.14 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 PLUS FIFTIES SHOULD BE OMITTED.

SLOPE STAKES SHOULD BE SET AT THE POSITIONS ON THE TRANSITION GIVEN ON SHEETS 801.12, 80113 AND 801.14 AND GROUND CROSS SECTIONS
TAKEN AT THESE POSITIONS OMITTING THE STATIONS AND PLUS FIFTIES 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 801.12
FOR CROWN TRANSITIONS, SHEET 80113 FOR URBAN PROJECTS OR AS GIVEN ON SHEET 801.14 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.CU'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 80113 AND 301.14.

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

THE DESIGNER SHOULD AVOID SITUATIONS NECESSITATING REVERSE CURVES AND CURVES WITH OVERLAPPING TRANSITIONS WHERE POSSIBLE.

A DESIGN EXCEPTION IS NOT REQUIRED WHEN USING VALUES FROM SHEETS 801.21 THRU 80140 SINCE THESE TABLES WERE DERIVED
WITHIN AASHTO GUIDELINES.

ALL TANGENT RUNOUT SECTION VALUES LISTED IN THE TABLES HAVE BEEN ROUNDED UP TO THE NEAREST FOOT. ALL Lt VALUES ARE BASED ON A
27 CROWN.

REV. 1707

FEXPLANATION OF TABLES AND INSTRUCTIONS FOR USE
GENERAL CONDITION

801.04 VIRGINIA DEPARTMENT OF TRANSPORTATION
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NOTE:
PAVEMENT WIDENING OF RURAL ROADWAYS

SPIRAL TRANSITION

TC-5
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NOTE:
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PROFILE OF TRANSITION

NOTE: SHORT VERTICAL CURVES SHOULD BE INSERTED
BY EYE AT POINTS (P) IF CONSIDERED NECESSARY.
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CROSS SECTION THRU TRANSITION

RURAL CONDITION WITH PAVEMENT WIDENING

DETAILS FOR TRANSITIONED B

VIRGINIA DEPARTMENT OF TRANSPORTATION

REV. 1707
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TC-5

SUPERELEVATION (£)

B
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SECTION A-A
NORMAL CROWN
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SECTION B-B
NORMAL CROWN
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NOTE : ON THE INSIDE OF CURVE THE STANDARD PAVEMENT

SUPERELEVATED BY AN AMOUNT EQUAL TO THE
STANDARD PAVEMENT CROWN

CROWN

(C) SHALL BE HELD UNTIL IT IS EXCEEDED BY THE

TABULATED RATE OF SUPERELEVATION (E).

SUPERELEVATED BY AN AMOUNT EXCEEDING THE
STANDARD PAVEMENT CROWN

DETAILS FOR NON-TRANSITION P

rev.vor JRBAN CONDITIONS AND RURAL CONDITIONS WITHOUT PAVEMENT WIDENING

VIRGINIA DEPARTMENT OF TRANSPORTATION
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| 48'- 0"

(IGRDS - 2 LANES, 12 FT. WIDE)

POINT OF FINISHED GRADE

33 - 0" 33 - 0"
T (IGRDS - 3 LANES, 1M FT. WIDED

X 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 Il - ELEMENTS OF DESICN
(SUPERELEVATION RUNOFF).

ON STANDARD TC-5ULS, TC-5U |, AND TC-5R (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.

TC-5

DETAILS OF SUPERELEVATION ABOUT BASELINE

VIRGINIA DEPARTMENT OF TRANSPORTATION

REV. 1707
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TC-5
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FXAMPLE FOR FOUR LANE ROADWAYS

VIRGINIA DEPARTMENT OF TRANSPORTATION REV. 1707
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801.1

ON COMPOUND AND REVERSE CURVES

RURAL CONDITION ONLY WITH PAVEMENT WIDENING

METHOD OF APPLYING TC-5

VIRGINIA DEPARTMENT OF TRANSPORTATION




TRANSITION  TABLE

START/END
LENGTH OF OF DISTANCE IN FEET FROM
SUPERELEVATION START/END OF SUPERELEVATION RUNOFF SECTION NORMAL
TANGENT RUNOUT RUNOFF
SECTION CROWN
()
(Lr : 2 3 4
220 0 44 88 132 176 220
200 0 40 80 120 140 200
180 0 36 72 108 144 180
160 0 32 64 % 128 160
140 0 28 56 84 12 140
120 0 24 48 72 96 120
100 0 20 40 60 80 100
90 0 18 36 54 72 90
80 0 1 32 48 64 80
60 0 15 30 45 — 60
40 0 20 e  — _ 40

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).

REV. 1707

801.12

SUPERELEVATION RUNOFF

(Lr) / TANGENT RUNOUT

VIRGINIA DEPARTMENT OF TRANSPORTATION

(Lt TABLE




URBAN CONDITIONS
RURAL CONDITIONS WITHOUT PAVEMENT WIDENING

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

SU;EQEEEHV/STF‘ON BEENG% DISTANCE IN FEET FROM Pe DISTANCE IN FEET FROM SULL
RUNOFF TANGENT P.C. OR P.T. ON TANGENT p.T. P.C. OR P.T. ON CURVE ELEVATION
SECTION RUNOUT =)

L (Lt 1 2 3 4 5 6 7 8 9

480 320 272 224 176 128 80 32 STAKE 16 64 112 160
460 307 261 215 169 123 77 31 STAKE 15 61 107 153
440 293 249 205 161 17 73 29 STAKE 15 59 103 147
420 280 238 196 154 12 70 28 STAKE 14 56 98 140
400 267 227 187 147 107 67 27 STAKE 13 53 a3 133
380 253 215 177 139 101 63 25 STAKE 13 51 89 127
360 240 204 168 132 96 60 24 STAKE 12 48 84 120
340 227 193 159 125 91 57 23 STAKE 1 45 79 13
320 213 181 149 17 85 53 21 STAKE 1 43 75 107
300 200 170 140 110 80 50 20 STAKE 10 40 70 100
280 187 159 131 103 75 47 19 STAKE g 37 65 93
260 173 147 X 121 95 X | 89 43 X 17 sTAKE X 9 35 X 61 87
240 160 136 X 12 g X | 64 40 X 16 STAKE X 8 30 X 56 80
220 147 125 X 103 g1 X 59 37 X 15 STAKE X 7 29 X 5 73
200 133 s X 93 73 X | 53 33 X 13 STAKE X 7 27 X 47 67
180 120 oz X | 84 66 X | 48 30 X 12 STAKE X 6 24 X 42 60
60 107 o X | 75 59 X | 43 27 X 1 STAKE X 5 21 X 37 53

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).

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

TABLE |

VIRGINIA DEPARTMENT OF TRANSPORTATION

REV. 1707
801.13




TC-5

RURAL CONDITIONS WITH PAVEMENT WIDENING

FOR USE WITH FLEXIBLE AND CONCRETE PAVEMENT

T.S. DISTANCE IN FEET FROM T.S. OR S.T. s.C.
SUPERELEVATION OR OR
RUNOFF ST ALONG SPIRAL TRANSITION .S
SECTION
() 1 2 3 4 5 6 7 8 9
480 o 48 96 144 192 240 288 336 384 432 480
460 o 46 92 138 184 230 276 322 368 414 460
440 o 44 88 132 176 220 264 308 352 396 440
420 o 42 84 126 168 210 252 294 336 378 420
400 o 40 80 120 160 200 240 280 320 360 400
380 o 38 76 14 152 190 228 266 304 342 380
360 o 36 72 108 144 180 216 252 288 324 360
340 o 34 68 102 136 170 204 238 272 306 340
320 o 32 64 96 128 160 192 224 256 288 320
300 0 30 60 90 120 150 180 210 240 270 300
280 0 28 56 84 12 140 168 196 224 252 280
260 0 26 X 52 78 X 104 130 X 156 182 X 208 234 X | 260
240 0 24 X 48 72 X 9 120 X 144 168 X 192 216 X | 240
220 0 22 X 44 6 X 88 1o X 132 154 X 176 198 X | 220
200 0 20 X 40 60 X 80 100 X 120 140 X 160 180 X | 200
180 0 18 X 36 54 X 72 90 X 108 126 X 144 162 X | 180
160 0 16 X 32 48 X 64 go X 96 12 X 128 144 X | 160

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.

REV. 1707

801.14

TABLE 2

VIRGINIA DEPARTMENT OF TRANSPORTATION




TC-5
IGRDS HA.TBL TABLES RELATIVE GRADIENTS
CURVE WIDENING TABLES
EFFECTIVE WIDTHS GRiE\LEANTTW% : N TRANSITION
DESIGN r .
SU DESIGN VEHICLE NUMBER EFFECTIVE WIDTHS (W) CFFECTIVE SPEED ° LENGTH IN FEET
COMPONENT SIZE Ll a e [ en [om | s [z | oae gt | WIDTH \h P TO | < OR 2 SECOND RULE
OVERALL WDTH (0 | 85 # LANES | LANES | LANES | LANES | LANES | LANES MPH LANES | LANES Trga o
WHEELBASE (L) 20 ft 1 8.0 9.0 10.0 11.0 12.0 16.0 1
20 0.75 1.14 100 60
FRONT OVERHANG (A) 4 ft 1.5 9.6 10.8 12.0 13.2 14.4 19.2 1.2
2 12.0 13.5 15.0 16.5 18.0 24.0 1.5 25 0.71 107 100 80
LATERAL CLEARANCE 3 16.0 18.0 20.0 22.0 24.0 32.0 2 50 0.67 1.00 100 100
35 0.63 0.93 120 120
B T 5 40.0 45.0 50.0 55.0 60.0 80.0 5 5 os Sa 0 0
9 Tt 5 6 48.0 54.0 60.0 66.0 72.0 96.0 6 ‘ :
: 50 0.50 0.75 160 160
0 Tt o 7 56.0 63.0 70.0 77.0 84.0 112.0 7 = o, T =0 50
Tt 55 1t 8 64.0 72.0 80.0 88.0 96.0 | 128.0 8 : :
. 60 0.45 0.67 180 180
12 1t 3 ft 65 0.41 0.62 200 200
16 ft 5 ft 70 0.40 0.60 220 220
DEFINITIONS U - TRACK WIDTH OF DESIGN VEHICLE FROM
APPROPRIATE TABLE.
A - FRONT OVERHANG OF DESIGN VEHICLE FROM Lr - LENGTH OF SPIRAL OR SUPERELEVATION
APPROPRIATE TABLE. RUNOFF SECTION. Vp - DESIGN VELOCITY.
C - LATERAL CLEARANCE OF DESIGN VEHICLE FROM Lt - LENGTH OF TANGENT RUNOUT SECTION.
APPROPRIATE TABLE. w - CALCULATED WIDENING.
E - SUPERELEVATION RATE IN DECIMAL FROM M - MULTIPLE LANE (2 +) FACTOR.
APPROPRIATE TABLE OR CALCULATED PER W - EFFECTIVE WIDTH FROM APPROPRIATE
AASHTO METHOD 5. N - NUMBER OF LANES. TABLE.
F CALCULATED WIDTH OF OVERHANG FOR N W~ - CALCULATED TOTAL CURVE WIDTH.
AT SESieN VEnclE Pw - PAVEMENT WIDTH. c
L - WHEELBASE OF DESIGN VEHICLE FROM R - RADIUS OF CURVE. W - WITDH OF LANE.
APPROPRIATE TABLE.
U - CALCULATED TRACK WIDTH OF DESIGN VEHICLE. rg - RELATIVE GRADIENT FROM APPROPRIATE TABLE. Z - CALCULATED EXTRA WIDTH ALLOWANCE.

1. WHERE PAVEMENT WIDENING IS REQUIRED, THE APPROPRIATE WIDENING IS ADDED

TO THE LANE WIDTH WHEN CALCULATING THE SUPERELEVATION RUNOFF SECTION (Lr).

RADIUS GREATER THAN 2865 FEET.

GENERAL DESIGN CONSIDERATIONS

7. NO PAVEMENT WIDENING IS REQUIRED FOR RURAL ROADWAYS WITH 12 FOOT
WIDE LANES AND A CURVE RADIUS GREATER THAN 881FEET.

2. THE COMPUTED TRANSITION LENGTH (Lr) IS ROUNDED UP TO THE NEAREST TWENTY
FOOT INCREMENT. COMPUTED LENGTHS THAT FALL ON THE TWENTY FOOT 8. PAVEMENT WIDENING IS APPLIED ONLY WHEN CALCULATED WIDENING (w) IS
INCREMENT ARE NOT ROUNDED. EQUAL TO OR GREATER THAN 2 FEET.
3. WHEN THE SUPERELEVATION RUNOFF SECTION (Lr) IS CALCULATED, IT MUST BE .
COMPARED WITH THE MINIMUM VALUE LISTED IN THE APPROPRIATE COLUMN ON 8- WHEN CALCULATING WIDENNG (w) FOR MULTILANE RURAL ROADWAYS, WIDENING
THE RELATIVE GRADIENT TABLE.
ANSWER (w) IS THEN MUTIPLIED BY THE MULTIPLE LANE FACTOR (M). FOR FOUR
LANE UNDIVIDED PAVEMENTS (48", THE Lr IS 1.5 TIMES (M-1.5) THE
4. TANGENT RUNOUT SECTION (Lt) IS ALWAYS ACHIEVED OUTSIDE OF THE TRANSITION. CORRESPONDING LENGTH FOR TWO LANE HIGHWAYS: AND FOB SIX LANE
UNDIVIDED PAVEMENTS (72", THE Lr IS TWO TIMES (M-2) THE CORRESPONDING
5. NO PAVEMENT WIDENING IS REQUIRED FOR URBAN ROADWAYS. LENGTH FOR TWO LANE HIGHWAYS,
6. NO PAVEMENT WIDENING IS REQUIRED FOR RURAL ROADWAYS WITH A CURVE 10. CALCULATED WIDENING IS ROUNDED UP TO THE NEAREST 0.1 FOOT.

Lr=(100WE)/rg (NO WIDENING REQUIRED)

R% L2

FORMULAS USED TO CALCULATE TRANSITION

LENGTH (Lr) AND WIDENING (W)

U=u+R- Z= Wy /~JR ) _ _
Lr=[1000W +w/2) El/rg  (WIDENING REQUIRED) D wo= W —2W,
Lr=ML100(Pw/N 4w/N) EJ/rg (MULTI-LANE WIDENING REQUIRED) F= -/RZ-AC2L+ AR We = NUFCFFFZ,

FOR SOLVED PROBLEMS USING THIS METHODOLOGY, SEE THE EXAMPLES ON PAGE 801.19.

METHODOLOGIES FOR CALCULATING TC-5 VALUES

VIRGINIA DEPARTMENT OF TRANSPORTATION
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RURAL EXAMPLE

20 FT PAVEMENT WIDTH
(IGRDS - 1LANE AT 10 FT)

Vv, =50 MPH R = 1000 FT
W, = 10 FT rqg = 0.50
E

= 0.076 (7.67 CALCULATED PER AASHTO METHOD 5)

U=u+R—~/ RZ - 12
U =85 + 1000 — ~/ (1000)2—(20)2
U = 8.70002

Fa—~/R?+ A QL+ AR

Fa =/ (1000)2 + 4L 2(20) + 41— 1000

Fo = .087996
Z = (VAR
7 — (50 /~/1000)
7 = 1.58
We= 2 W+ O+Fa+ Z
W, — 2(8.70002 + 2)+0.08996 + 1.58
W, — 23.0692
w= W, — 2W, = 23069 —2(10) =3.069

(R<2865 & w>2 THEREFORE WIDENING IS REQUIRED)
Lr=1100 (W +w/2)E]/ rg

Lr =0100 (10 +3.068/2) .0761 / 0.50

Lr =175.56 (180 ROUNDED)

RURAL EXAMPLE

72 FT PAVEMENT WIDTH
(IGRDS - 3 LANES AT 12 FT)

V, — 40 MPH R =600 FT
W, — 24 FT rqg = 0.58
E — 0.077 (7.7 CALCULATED PER AASHTO METHOD 5)

COMPUTE FOR 24'PAVEMENT WIDTH (IGRDS 1@ 12"

U=—u+R —~/R2 -2
U= 85+ 600 — ~/(B00)Y— (20
U — 88334

Fae ~JRZ+ A @@L+ AR

Fa— /(600024 4L 2(20) +41 —600
Fa_ .14665

Z = (Vp/~JR )
Z = (40 /4/ 600 )

/ = 1.6329

We = 2 U+ O+Fat Z

W, = 2(8.8334 + 3.0) +.14665 + 1.632

We = 25.4464
w We — 2W, = 25,4455 — 2012) = 1.446401.5)

FOR 72'PAVEMENT WIDTH
w=23(1.5)=4.5

(R<B881 & w»2 THEREFORE WIDENING IS REQUIRED)
Lr = MOIOO(Pw/N  4w/N) E1/rg

Lr = 2[100(72/6 +4.5/6) 0.07731/0.58

Lr = 2[100(12.75)0.771/0.58

Lr=2(98.175/0.58)

Lr= 2(169.2672414)

Lr= 338.5344828 (ROUNDED TO 340)

URBAN EXAMPLES

TC 5

24 FT PAVEMENT WIDTH

(IGRDS - 1LANE AT 12 FT

Lr = (100WE) / rg (NO WIDENING
Lr =[0100012)(0.04)] / 0.58

Lr =82.759 < 120 (MIN. LS) THEREFORE

Vp = 40 MPH R = 600 FT
Wy = 12 FT rg = 0.58
E = 0.04 (47 PER PAGE 801.25)

REQUIRED)

Lr =120
66 FT PAVEMENT WIDTH
(IGRDS - 3 LANES AT M FT)
Vp = 40 MPH R =600 FT
W, = 22 FT rg = 0.58
E =0.04 (47 PER PAGE 801.25)

Lr = (100WE) / rg
Lr =[100¢22)(0.0451 / 0.58

Lr =151.72 (ROUND TO 160) > 120 (MIN. LS)

Lr =160

(NO WIDENING REQUIRED)

CALCULATED TC-5 EXAMPLES

VIRGINIA DEPARTMENT OF TRANSPORTATION

REV. 1707
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DV

NC

PAVEMENT WIDTH

RADIUS W <72 FT. W > 72 FT
(FEET) 92 (MPH) (MPH) Lr (FEET)
> 975 2.1 | 8l 45 45 140
750 2.1 | 181 45 41 140
700 21 | 164 44 40 120
550 2.1 178 40 37 120 NOTE:
475 21 [ e 38 38 120 USE (¢ VALES DEVELGPED BY 1GRDS WITH AN |
375 PR 197 35 32 120 ABSOLUTE MINIMUM Lr OF 90 FEET.
300 2.1 21 32 30 100
250 2.1 221 30 28 100
200 2.1 240 27 25 100
175 2.1 252 25 24 90
100 21 | .290 21 20 90
90 2.1 | .300 20 20 90

REV. 1707

801.20
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DESIGN FACTORS FOR A DESIGN SPEED OF 20 MPH
(URBAN) USING E= 47 MAX.

PAVEMENT WIDTH

RADIUS £ 2¢ FT [ 36 FT | 48 FT 50 FT | 66 FT | 72 FT
(FEED 2] IGRDS EQUIVALENTS (NUMBER OF LANES AT LANE WIDTH)
10 12 1.5 @ 12 2 @ 12 3 e 10 3 e 1 3 e 12
Lt Lr Lt Lr Lt Lr Lt Lr Lt Lr Lt Lr
20000 2.1 100 | 100 | 100 | 100 | 100 | 100 | 100 100 | 100 | 100 | 100 | 100
15000 2.1 100 | 100 | 100 | 100 | 100 | 100 | 100 100 | 100 | 100 | 100 | 100
10000 2.1 100 | 100 | 100 | 100 | 100 | 100 | 100 100 | 100 | 100 | 100 | 100
7000 2.1 100 | 100 | 100 | 100 | 100 | 100 | 100 100 | 100 | 100 | 100 | 100
5000 2.1 100 | 100 | 100 | 100 | 100 | 100 | 100 100 | 100 | 100 | 100 | 100
4000 2.1 100 | 100 [ 100 | 100 | 100 | 100 | 100 100 | 100 | 100 | 100 | 100
3000 2.1 100 | 100 | 100 | 100 | 100 | 100 | 100 100 | 100 | 100 | 100 | 100
2500 2.1 100 | 100 [ 100 | 100 | 100 | 100 | 100 100 | 100 | 100 | 100 | 100
2250 2.1 100 | 100 | 100 | 100 | 100 | 100 | 100 100 | 100 | 100 | 100 | 100
2000 2.1 100 | 100 | 100 |00 | 100 | 100 | 100 100 | 100 | 100 | 100 | 100
1750 2.1 100 | 100 | 100 | 100 | 100 | 100 | 100 100 | 100 | 100 | 100 | 100
1500 2.1 100 | 100 | 100 | 100 | 100 | 100 | 100 100 | 100 | 100 | 100 | 100
1300 2.1 100 | 100 | 100 | 100 | 100 | 100 | 100 100 | 100 | 100 | 100 | 100
1150 2.1 100 | 100 | 100 | 100 | 100 | 100 | 100 100 | 100 | 100 | 100 | 100
1000 2.1 100 | 100 | 100 | 100 | 100 | 100 | 100 100 | 100 | 100 | 100 | 100
900 2.1 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
800 2.3 92 | 100 | 92 100 92 100 92 100 92 | 100 | 92 | 100
750 2.3 92 | 100 | 92 100 92 100 92 100 92 | 100 | 92 | 100
700 2.4 88 | 100 | 88 100 88 100 88 100 88 | 100 | 88 | 100
650 2.5 84 | 100 | 84 100 84 | 100 84 | 100 84 | 100 | 84 | 100
600 2.5 84 | 100 | 84 100 84 | 100 84 100 84 | 100 | 84 | 100
550 2.6 81 100 | 87 100 81 100 81 100 81 | 100 81 | 100
500 2.7 78 | 100 | 78 100 78 | 100 78 100 78 | 100 | 78 | 100
475 2.7 78 | 100 | 78 100 78 | 100 78 100 78 | 100 | 78 | 100
450 2.8 75 | 00 | 75 100 75 | 100 75 100 75 | 100 | 75 | 100
425 2.8 75 | 100 | 75 100 75 | 100 75 100 75 | 100 | 75 | 100
400 2.9 73 | 100 | 73 100 73 | 100 73 100 73 | 100 | 73 | 100
375 3.0 70 | 100 | 70 100 70 100 | 70 100 70 | 100 | 70 | 100
350 3. 68 | 100 | 68 100 68 100 68 100 68 | 100 | 68 | 100
325 3. 68 | 100 | 68 100 68 100 | 68 100 68 | 100 | 68 | 100
300 3.2 66 | 100 | 66 100 66 100 66 100 66 | 100 | 79 | 120
280 3.3 64 | 100 | 54 100 64 100 | 64 100 64 | 100 | 77 | 120
265 3.4 62 | 100 | 52 100 62 100 | 62 100 62 | 100 | 75 | 120
250 3.5 60 | 100 | &0 100 60 100 60 100 72 | 120 | 72 | 120
235 35 60 | 100 | &0 100 60 100 60 100 72 | 120 | 72 | 120
220 3.6 59 | 100 | sg9 100 59 100 | 59 100 70 | 120 | 70 | 120
205 3.7 57 | 100 | 57 100 57 100 | 57 100 69 | 120 | 69 | 120
190 3.8 56 | 100 | s6 100 56 100 | 67 120 67 | 120 | 78 | 140
175 3.9 54 | 100 | s4 100 54 100 | 65 120 65 | 120 | 76 | 140
160 3.9 54 | 100 | s4 100 54 100 | 65 120 65 | 120 | 76 | 140
145 4.0 53 | 100 | 53 100 53 100 | 63 120 63 | 120 | 74 | 140
130 4.0 53 | 100 | 53 100 53 100 | 63 120 63 | 120 | 74 | 140
@127 4.0 53 | 100 | 53 100 53 100 | 63 120 63 | 120 | 74 | 140

NOTE:
Lt AND Lr VALUES IN FEET.
FOR PAVEMENT WIDTHS GREATER THAN 72 FEET

USE Lr VALUES DEVELOPED BY IGRDS WITH AN
ABSOLUTE MINIMUM Lr OF 100 FEET.

@ MINIMUM ALLOWABLE RADIUS

TC-5

VIRGINIA DEPARTMENT OF TRANSPORTATION
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LEGEND

3
C-  RATE OF CHANGE OF SIDE FRICTION (f) IN FT./SEC.

e-  SUPERELEVATION RATE IN PERCENT.

f- FRICTION FACTOR.

Lr- LENGTH OF SUPERELEVATION RUNGFF SECTION.
Lt- LENGTH OF TANGENT RUNOUT SECTION

R-  RADIUS OF CURVE.

DV- DESIGN VELOCITY UTILIZING SUPERELEVATION.

NC- MAXIMUM VELOCITY WITH NO SUPERELEVATION
(NORMAL CROWN).

URBAN LOW SPEED DESIGN TABLE

DV/NC MAX. f C Lr
45 0.161 2.75 140
40 0.178 3.00 120
35 0.197 3.25 120
30 0.221 3.50 100
25 0.252 3.75 90
20 0.300 4.00 90

FOR Lr LENGTHS FOR INTERMEDIATE

VELOCITIES NOT LISTED IN TABLE USE
THE Lr FOR NEXT LOWER VELOCITY IN
TABLE.

FRICTION FACTORS (f) FOR ODD VELOCITIES
NOT LISTED SHOULD BE DERIVED BY
INTERPOLATION.

TC-5

GENERAL DESIGN CONSIDERATIONS

WHEN "URBAN LOW SPEED" DESIGNS UTILIZE SUPERELEVATION, THEY
WILL BE SUPERELEVATED BY AN AMOUNT EQUAL TO THE NORMAL
CROWN (TYPICALLY 27) AND THE APPROXIMATE MAXIMUM SAFE SPEED
(DV) AFFORDED THEREBY.

. WHEN "URBAN LOW SPEED DESIGN" WITH NO SUPERELEVATION, THE

APPROXIMATE MAXIMUM SAFE SPEED (NC) IS CALCULATED USING A
NEGATIVE NORMAL CROWN (TYPICALLY -27).

. WHEN THE CURVE IS SUPERELEVATED, THE Lr IS APPLIED IN THE

SAME MANNER AS IN URBAN CONDITIONS WITH THE TANGENT
RUNOUT SECTION (Lt) BEING EQUAL TO THE Lr VALUE. THE
CROWN RUNOUT SECTION (Lt) IS ALWAYS ACHIEVED OUTSIDE
OF THE TRANSITION (Lr).

. PLEASE NOTE THAT THE RADIUS VALUES LISTED ON PAGE 801.20

HAVE BEEN ROUNDED UP TO THE NEAREST TWENTY FIVE FOOT
INCREMENT.

EXAMPLES

DV = 21 mph

e =+2.17

f = 300-[1/5(0.300-0.252)]=0.2904 (ROUND TO 0.29)

Lr = 47.2 fDV/C=47.2(0.29)(21)/4=71.862 FT.

= 71.862 <90 THEREFORE Lr=90 FT.

2
Rmin. = (21) /15(0.021+0.29)-94.53376206 FT.

= 37 mph

217

= 0.197-0[2/5(0.197-0.178)1-0.1894 (ROUND TO 0.189)

2
Rmin. = (37) /15(-0.02110.189)=543.2539683 FT.

ME THODOLOGIES FOR CALCULATING
FOR URBAN LOW-SPEED STREETS

TC-5 VALUES

REV. 1707
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DESIGN FACTORS FOR A DESIGN SPEED OF 25 MPH
(URBAN) USING E= 4/ MAX.

PAVEMENT WIDTH

RADIUS E 24 FT ‘ 36 FT ‘ 48 FT ‘ 60 FT ‘ 66 FT ‘ 72 FT
(FEED 2] IGRDS EQUIVALENTS (NUMBER OF LANES AT LANE WIDTH)
1e 12 15 @ 12' 2 @ 12 3 @ 10 3 e 11 30 12
Lt Lr Lt Lr Lt Lr Lt Lr Lt Lr Lt Lr
20000 2.1 100 | 100 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
15000 2.1 100 | 100 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
10000 2.1 100 | 100 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 NOTE:
7000 2.1 100 | 100 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 Lt AND Lr VALUES N FEET.
5000 2.1 100 | 100 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
4000 | 21 | 100 [ 100 | 100 | 100 | 160 [ 100 | 100 | 100 | 10 | 100 | 100 | 100 USE 1/ VALUES DEVELOPED B IGRDS WitH AN
3000 2.1 100 | 100 100 | 100 100 | 100 100 | 100 100 | 100 100 | 100 ABSOLUTE MINIMUM Lr OF 100 FEET.
2500 2.1 100 | 100 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
2250 2.1 100 | 100 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
2000 2.1 100 | 100 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
1750 2.1 100 | 100 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
1500 2.1 100 | 100 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
1300 2.1 100 | 100 100 | 100 100 [ 100 | 100 | 100 100 | 100 100 | 100
1150 2.3 92 | 100 92 | 100 92 [100 | 92 | 100 92 | 100 92 |00
1000 2.4 88 | 100 88 | 100 88 [ 100 | 88 | 100 88 | 100 88 | 100
900 2.5 84 | 100 84 | 100 84 [ 100 | 84 | 100 84 | 100 84 | 100
800 2.6 81 100 81 100 81 [ 100 | 81 100 81 | 100 81 | 100
750 2.7 78 | 100 78 | 100 78 [ 100 | 78 | 100 78 | 100 78 | 100
700 2.8 75 | 100 75 | 100 75 | 100 | 75 | 100 75 | 100 75 | 100
650 2.9 73 | 100 73 | 100 73 |00 | 73 | 100 73 | 100 73 | 100
600 2.9 73 | 100 73 | 100 73 [ 100 | 73 | 100 73 | 100 73 | 100
550 3.0 70 | 100 70 | 100 70 [100 [ 70 | 100 70 | 100 84 |120
500 3.2 66 | 100 86 | 100 66 | 100 | 66 | 100 66 | 100 79 | 120
475 3.2 66 | 100 66 | 100 66 | 100 | 66 | 100 66 | 100 79 | 120
450 3.3 64 | 100 64 | 100 64 [ 100 | 684 | 100 77 1120 77 | 120
405 3.4 62 100 62 100 62 100 62 100 75 120 75 1120
400 3.4 62 100 62 100 62 100 62 100 75 120 75 120
375 3.5 60 | 100 60 | 100 60 | 100 | 6O | 100 72 120 | 72 | 120
350 3.6 59 | 100 59 | 100 sg [ 100 | 70 | 120 70 | 120 82 | 140
325 3.7 57 | 100 57 | 100 57 | 100 | 69 | 120 69 | 120 80 | 140
300 3.8 56 | 100 56 | 100 s6 | 100 | 87 | 120 687 | 120 78 | 140
280 3.9 54 | 100 54 | 100 54 | 100 | 85 | 120 76 | 140 76 | 140
265 3.9 54 | 100 54 | 100 54 | 100 | 85 | 120 76 | 140 76 | 140
250 4.0 53 | 100 53 | 100 63 | 120 | 83 | 120 74 | 140 74 | 140
235 4.0 53 | 100 53 | 100 83 | 120 | 83 | 120 74 1140 | 74 | 140
220 4.0 53 | 100 53 | 100 63 | 120 | 63 | 120 74 | 140 | 74 | 140 @MINIMUM ALLOWABLE RADIUS
®204 4.0 53 | 100 53 | 100 63 | 120 | 63 | 120 74 | 140 | 74 | 140
VIRGINIA DEPARTMENT OF TRANSPORTATION
REV. 1/07
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DESIGN FACTORS FOR A DESIGN SPEED OF 320 MPH
(URBAN) USING E=4/ MAX.
PAVEMENT WIDTH
RADIUS E 24 FT 36 FT 48 FT 60 FT 66 FT 72 FT
(FEET 0 IGRDS EQUIVALENTS (NUMBER OF LANES AT LANE WIDTH)
1@ 12! 1.5 e 12' 2 e 12 3 e 10' 3 e 1 3 e 12
Lt Lr Lt Lr Lt Lr Lt Lr Lt Lr Lt Lr
20000 2.1 100 | 100 100 100 100 | 100 100 | 100 100 | 100 100 | 100
15300 2.1 100 | 100 100 100 100 | 100 100 | 100 100 | 100 100 | 100
10000 2.1 100 | 100 100 100 100 | 100 100 | 100 100 | 100 100 | 100
7000 2.1 100 | 100 100 100 100 | 100 100 | 100 100 | 100 100 | 100
5300 2.1 100 | 100 100 100 100 | 100 100 | 100 100 | 100 100 | 100
4000 2.1 100 | 100 100 100 100 | 100 100 | 100 100 | 100 100 | 100
3000 2.1 100 | 100 100 100 100 | 100 100 | 100 100 | 100 100 | 100
2530 2.1 100 | 100 100 100 100 | 100 100 | 100 100 | 100 100 | 100
2250 2.1 100 | 100 100 100 100 | 100 100 | 100 100 | 100 100 | 100
2000 2.1 100 | 100 100 100 100 | 100 100 | 100 100 | 100 100 | 100
1750 2.2 g6 | 100 96 100 96 100 96 100 96 100 96 100
1500 2.4 88 |100 88 100 88 100 88 100 88 100 88 100
1000 2.5 84 [ 100 84 100 84 100 84 100 84 100 84 100
1150 2.6 81 | 100 81 100 81 100 81 100 81 100 81 100
1000 2.8 75 | 100 75 100 75 100 75 100 75 100 90 120
900 2.9 73 | 100 73 100 73 100 73 100 73 100 87 120
800 3.0 70 | 100 70 100 70 100 70 100 70 100 84 120
750 3. 68 | 100 68 100 68 100 68 100 82 120 82 120
700 3.2 66 | 100 66 100 66 100 66 100 79 120 79 120
650 3.3 64 | 100 64 100 64 100 64 100 77 120 77 120
600 3.4 62 | 100 62 100 62 100 75 120 75 120 87 140
570 3.5 60 | 100 60 100 60 100 72 120 72 120 84 140
500 3.6 59 |100 59 100 59 100 70 120 70 | 120 82 140
475 3.7 57 |100 57 100 57 100 69 120 80 140 80 140
450 3.8 56 | 100 56 100 87 120 67 120 78 140 78 140
425 3.8 56 | 100 56 100 67 120 67 120 78 | 140 78 140
400 3.9 54 | 100 54 100 65 120 65 120 76 140 76 140
375 3.9 54 | 100 54 100 65 120 65 120 76 140 76 140
350 4.0 53 | 100 53 100 63 120 63 120 74 | 140 84 160
325 4.0 53 | 100 53 100 63 120 63 120 74 140 84 160
& 300 4.0 53 | 100 53 100 63 120 63 120 74 | 140 84 160

NOTE:
Lt AND Lr VALUES IN FEET.
FOR PAVEMENT WIDTHS GREATER THAN 72 FEET

USE Lr VALUES DEVELOPED BY IGRDS WITH AN
ABSOLUTE MINIMUM Lr OF 100 FEET.

@® MINIMUM  ALLOWABLE RADIUS

TC-5
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DESIGN FACTORS FOR A DESIGN SPEED OF 35 MPH

(URBAN) USING E= 4/ MAX.

PAVEMENT WIDTH

NOTE:
Lt AND Lr VALUES IN FEET.

RADIUS E 24 BT 36T 48 FT 60 f1 ee 1 72 T FOR PAVEMENT WIDTHS GREATER THAN 72 FEET
(FEED 2 IGRDS EQUIVALENTS (NUMBER OF LANES AT LANE WIDTH) ﬁ;gOLJUTVEALMU‘EN‘SMUDMEVLE}%EE?ZOBYFE‘E?S WITH AN
1e 12 15 @ 12 2 © 12 30 10 30 1 3 e 12
Lt Lr Lt Lr Lt Lr Lt Lr Lt Lr Lt Lr
20000 2.1 120 |120 | 120 120 | 120 120 | 120 120 | 120 120 | 120 120
15000 2.1 120|120 | 120 120 | 120 120 | 120 120 | 120 120 | 120 120
10000 2.1 120 |120 | 120 120 | 120 120 | 120 120 | 120 120 | 120 120
7000 2.1 120|120 | 120 120 | 120 120 | 120 120 | 120 120 | 120 120
5000 2.1 120 |120 | 120 120 | 120 120 | 120 120 | 120 120 | 120 120
4000 2.1 120|120 | 120 120 | 120 120 | 120 120 | 120 120 | 120 120
3000 2.1 120 |120 | 120 120 | 120 120 | 120 120 | 120 120 | 120 120
2500 2.1 120|120 120 120 120 120 | 120 120 120 | 120 120 120
2250 2.2 15 | 120 115 120 115 120 | 115 120 15 120 115 120
2000 2.4 105|120 | 105 120 | 105 120 | 105 120 | 105 120 | 105 120
1750 2.5 101|120 101 120 101 120 101 120 101 | 120 101 120
1500 2.7 94 | 120 94 120 94 120 94 120 94 120 94 120
1300 2.8 90 | 120 90 120 90 120 90 120 90 120 90 120
1150 3.0 84 |120 84 120 84 120 84 120 84 120 84 120
1000 3.2 79 | 120 79 120 79 120 79 120 79 120 92 140
900 3.3 77 | 120 77 120 77 120 77 120 77 120 90 140
800 35 72 | 120 72 120 72 120 72 120 84 | 140 84 140
750 3.5 72 | 120 72 120 72 120 72 120 84 | 140 84 140
700 36 70 | 120 70 120 70 120 70 120 82 | 140 82 140
650 3.7 69 | 120 69 120 69 120 69 120 80 | 140 9 160
600 3.8 67 |120 67 120 67 120 78 140 78 140 89 160
550 3.9 65 | 120 65 120 65 120 76 140 76 140 87 160
500 4.0 63 | 120 63 120 63 120 74 140 74 140 84 160
475 4.0 63 | 120 63 120 63 120 74 140 74 140 84 160
450 4.0 63 | 120 63 120 63 120 74 140 74 140 84 160
425 4.0 63 | 120 63 120 63 120 74 140 74 140 84 160
@ 420 4.0 63 |120 63 120 63 120 74 140 74 140 84 160 @ MINIMUM - ALLOWABLE RADIUS
ey 107 VIRGINIA DEPARTMENT OF TRANSPORTATION
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DESIGN FACTORS FOR A DESIGN SPEED OF 40 MPH

(URBAN) USING E= 4 / MAX.

PAVEMENT WIDTH

RADIUS E 24 FT ‘ 36 FT ‘ 48 FT ‘ 60 FT ‘ 66 FT ‘ 72 FT
(FEET) 0 IGRDS EQUIVALENTS (NUMBER OF LANES AT LANE WIDTH)
Te 12! 15 @ 12' 2 e 12 3 e 10 Se 3 e 12

Lt | o | Lt Lr | Lt ]Lr Lt | e e o ot o
20000 21 120 [120 | 120 [ 120 | 120 [ 120 | 120 [ 120 | 120 [120 | 120 | 120
15000 21 120 [120 | 120 | 120 | 120 [ 120 | 120 [ 120 | 120 [ 120 | 120 | 120
10000 21 120 [120 | 120 | 120 | 120 [ 120 | 120 | 120 | 120 [ 120 | 120 | 120
7000 21 120 [120 | 120 | 120 | 120 [ 120 | 120 [ 40 | 120 [ 120 | 120 | 120
5000 21 120 | 120 | 120 | 120 | 120 | 120 | 120 | 120 | 120 | 120 | 120 | 120
4000 21 120 [ 120 | 120 | 120 | 120 | 120 | 120 | 120 | 120 | 120 | 120 | 120
3000 22 |15 [120 | 15 | 120 |15 120 | 15 |20 | w5 | 120 | 15 | 120
2500 2.4 105 [120 | 105 | 120 | 105 | 120 | 105 | 120 | 105 | 120 | 105 | 120
2050 25 101 [120 | 101 [ 120 101 [1zo |01 [ 120 [ 01 [ 120 |01 | 120
2000 27 |94 [120 | g4 | 120 |94 [120 |94 | 120 [ a4 [120 |94 | 120
1750 28 |90 |120 | 90 | 120 |90 | 120 |90 |20 [o0 [120 |90 | 120
1500 3.0 |84 |120 | 84 | 120 | 84 | 120 |84 | 120 | 84 | 120 | 98 | 140
1300 32 |79 |120 | 79 [ 120 |79 [120 |79 | 120 [92 [0 | 92 | 140
1150 33 |77 120 77 [ 120 [ 77 120 |77 [120 [eo | 140 | 90 | 140
1000 35 |72 [120 ] 72 [ 120 |72 [120 |84 [ 140 [84 |140 | 96 | 160
900 357 |69 |120 | 69 | 120 |69 |120 |80 | 140 |91 |10 | 91 | 160
800 38 |67 |120 | 67 | 120 |67 |120 | 78 | 140 |8 |10 | 89 | 180
750 39 |65 |120 | 65 | 120 | 76 |140 | 76 | 140 | 87 | 160 | 97 | 180
700 39 |65 |120 ] 65 | 120 |76 |140 |76 | 140 |87 |10 | 97 | 180
650 40 |63 |120 ] 63 | 120 |74 [140 | 74 [ 140 [84 |60 | 95 | 180
600 40 |83 [120 | 63 | 120 | 74 | 140 | 74 | 140 | 84 |10 | 95 | 180
®563 40 |63 |120 | 63 | 120 | 74 | 140 | 74 | 140 | B4 |80 | 95 | 180

NOTE:
Lt AND Lr VALUES IN FEET.
FOR PAVEMENT WIDTHS GREATER THAN 72 FEET

USE Lr VALUES DEVELOPED BY IGRDS WITH AN
ABSOLUTE MINIMUM Lr OF 120 FEET.

@ MINIMUM  ALLOWABLE RADIUS

TC-5
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DESIGN FACTORS FOR A DESIGN SPEED OF 45 MPH

(URBAN) USING E= 47 MAX.

PAVEMENT WIDTH
RADIUS F 24 FT 36 FT 48 FT 60 FT 66 FT 72 FT
(FEED 2 IGRDS EQUIVALENTS (NUMBER OF LANES AT LANE WIDTH) HoTE
Lt AND Lr VALUES IN FEET.
e e 2e S ° e 0 e FOR PAVEMENT WIDTHS GREATER THAN 72 FEET
Lt Lr Lt Lr Lt Lr Lt Lr Lt Lr Lt Lr USE Lr VALUES DEVELOPED BY IGRDS WITH AN
ABSOLUTE MINIMUM Lr OF 140 FEET.

20000 2.1 140 140 140 140 140 140 140 140 | 140 140 140 140

15000 2.1 140 140 140 140 140 140 140 140 140 140 140 140

10000 2.1 140 | 140 140 140 140 140 140 140 140 140 140 140

7000 2.1 140 | 140 140 140 140 140 140 140 | 140 140 140 140

5000 21 140 [ 140 140 140 140 140 140 140 | 140 140 140 140

4000 2.1 140 | 140 140 140 140 140 140 140 | 140 140 140 140

3000 2.5 118 140 ns 140 "8 140 ns 140 18 140 18 140

2500 2.7 109 | 140 109 140 109 140 109 140 109 140 109 140

2250 o8 105 | 140 105 140 105 140 105 140 | 105 140 105 140

2000 2.9 102 | 140 102 | 140 102 | 140 102 | 140 102 | 140 102 | 140

1750 3.1 95 |140 95 140 95 140 95 140 95 140 95 140

1500 3.3 90 | 140 90 140 20 140 90 140 90 140 102 | 160

1300 3.5 84 | 140 84 140 84 140 84 140 96 160 96 160

1150 3.7 80 | 140 80 140 80 140 80 140 91 160 103 | 180

1000 3.9 76 | 140 76 140 76 140 87 160 87 160 97 180

900 4.0 74 | 140 74 140 74 140 84 160 95 160 95 180

800 4.0 74 | 140 74 140 74 140 84 160 85 180 95 180

750 4.0 74 | 140 74 140 74 140 84 160 95 180 95 180
® 732 4.0 74 140 74 140 74 140 84 160 95 180 95 180 & MINIMUM ALLOWABLE RADIUS
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DESIGN FACTORS FOR A DESIGN SPEED OF 50 MPH
(URBAN)Y USING E= 4 / MAX.
PAVEMENT WIDTH
RADIUS E 24 FT ‘ 36 FT ‘ 48 FT ‘ 60 FT ‘ 66 F1 70 FT
(FEED %) IGRDS EQUIVALENTS (NUMBER OF LANES AT LANE WIDTH)
1@ 12 | 15 @ 12! 2 e 12 3 e 10 30 10 3 e 12
Lt |Lr | Lt Lr Lt | Lr Lt | Lr N N I
20000 2.1 | 160 [160 | 160 | 160 | 160 | 160 | 160 | 160 | 160 | 160 | 160 | 160
15000 21 160 [160 | 160 | 160 | 160 | 160 | 160 | 160 | 160 | 160 | 160 | 160
10000 21 | 160 [ 160 | 160 | 160 | 160 | 160 | 160 | 160 | 160 | 160 | 160 | 160
7000 21 | 160 | 160 | 160 | 160 | 160 | 160 | 160 | 160 | 160 | 160 | 160 | 160
5000 2.1 |60 |160 | 160 | 160 | 160 | 160 | 160 | 160 | 160 | 160 | 160 | 160
4000 2.4 |140 [160 | 140 | 160 | 140 | 160 | 140 | 160 | 140 | 160 | 140 | 160
3000 2.7 | 125160 | 125 | 160 | 125 | 180 | 125 [ 160 | 125|160 | 125 | 160
2500 2.9 | 16 [160 | 116 | 160 | 16 | 180 | 116 | 180 | 116 | 160 | 116 | 160
2250 31 |109 [160 | 109 | 160 | 109 | 160 | 109 | 160 | 109 | 160 | 109 | 160
2000 22 |105 [160 | 105 | 160 | 105 | 160 | 105 | 160 | 105 | 160 | 105 | 160
1750 34 |99 [160 | 99 | 160 | 99 | 180 | 99 | 160 | 99 | 160 | 112 | 180
1500 36 | 94 |10 | 94 | 160 | 94 | 180 | 94 | 160 | 94 | 160 | 105 | 180
1300 38 | 89 [160 | 89 | 160 | 89 | 160 | 89 | 160 | 100 | 180 | W | 200
1150 39 |87 |10 | 87 | 160 | 87 | 180 | 87 | 160 | 97 | 180 | 108 | 200
1000 4.0 | 84 [160 | 84 | 160 | 84 | 160 | 84 | 160 | 95 | 180 | 105 | 200
9296 | 4.0 |84 |160 | 84 |60 | 84 | 80 | 84 |60 | 95 | 180 | 105 | 200

NOTE:
Lt AND Lr VALUES IN FEET.
FOR PAVEMENT WIDTHS GREATER THAN 72 FEET

USE Lr VALUES DEVELOPED BY IGRDS WITH AN
ABSOLUTE MINIMUM Lr OF 160 FEET.

& MINMUM ALLOWABLE RADIUS

TC-5

VIRGINIA DEPARTMENT OF TRANSPORTATION
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TC-5
DESIGN FACTORS FOR A DESIGN SPEED OF 55 MPH
(URBAN) USING E= 4/ MAX.
PAVEMENT WIDTH
RADIUS E 24 FT 36 FT 48 FT 60 FT 66 FT 72 FT
(FEED 2 IGRDS EQUIVALENTS (NUMBER OF LANES AT LANE WIDTH) NOTE:
1e 12 15 @ 12 2 e 12 30 10 301 3 12 LEAND Lr VALUES IN FEET.
o uwe e Jue i ke e e e i USE [f VALUES DEVELOPED BY IGRDS WITH AN
20000 2.1 180 | 180 | 180 180 | 180 | 180 | 180 |80 |80 |80 | 180 | 180 ABSOLUTE MINIMUM  Lr OF 180 FEET.
15000 2.1 180 | 180 | 180 180 180 180 180 180 | 180 | 180 180 | 180
10000 2.1 180 | 180 | 180 180 180 180 180 180 | 180 | 180 180 | 180
7000 2.1 180 | 180 | 180 180 180 180 180 180 | 180 | 180 180 | 180
5000 2.3 165 | 180 | 165 180 165 180 165 180 | 185 | 180 165 | 180
4000 2.6 146 | 180 | 146 180 146 180 146 180 | 146 | 180 146 | 180
3000 3.0 126|180 | 126 180 126 180 126 180 | 126 | 180 126 | 180
2500 3.3 15 | 180 15 180 15 180 15 180 115 | 180 15 | 180
2250 3.4 12 180 | M2 180 12 180 112 180 | M2 180 12 180
2000 3.6 105 |180 | 105 180 105 180 105 180 | 105 | 180 117 | 200
1750 3.8 100 | 180 | 100 180 100 180 100 180 | 100 | 180 11| 200
1500 3.9 97 | 180 97 180 97 180 97 180 108 | 200 108 | 200
1300 4.0 95 | 180 95 180 95 180 95 180 105 | 200 16 | 220
& 1190 4.0 95 | 180 95 180 95 180 95 180 105 | 200 116 | 220 & MINIMUM - ALLOWABLE  RADIUS
REV 1707 VIRGINIA DEPARTMENT OF TRANSPORTATION
801.28




DESIGN FACTORS FOR A DESIGN SPEED OF 60 MPH

(URBAN) USING E-= 4 7 MAX.

PAVEMENT WIDTH

RADIUS E 24 FT ‘ 36 FT ‘ 48 FT ‘ 60 FT ‘ 66 FT 72 FT
(FEED 0 IGRDS EQUIVALENTS (NUMBER OF LANES AT LANE WIDTH)
1e 12 15 @ 12 2 e 12 3 e 10 3 e 11 3 e 12
Lt | e | Lt | oLy Lt | Lr Lt | Lr | Lt |Lr Lt | Lr
20000 2.1 |180 [180 | 180 | 180 | 180 | 180 | 180 | 180 | 180 |180 | 180 | 180
15000 21 |80 180 | 180 | 180 | 180 | 180 | 180 | 180 | 180 |180 | 180 | 180
10000 21 |80 180 | 180 | 180 | 180 | 180 | 180 | 180 | 180 |180 | 180 | 180
7000 21 |80 |80 | 180 | 180 | 180 | 180 | 180 | 180 | 180 |180 | 180 | 180
5000 2.6 | 146 |180 | 146 | 180 | 146 | 180 | 146 | 180 | 146 |180 | 146 | 180
4000 2.9 |13 [180 | 131 | 180 | 131 | 180 | 131 | 180 | 131 [180 | 131 | 180
3000 =3 |m5 [180 | 5 | 180 | M5 | 180 | 15 | 180 | ms [180 | 115 | 180
2500 36 |105 |180 | 105 | 180 | 105 | 180 | 105 | 180 |[105 |180 | 117 | 200
2250 37 | 103 [180 | 103 | 180 | 103 | 180 | 103 | 180 | 114 |200 | 114 | 200
2000 39 |97 [0 | 97 | 180 | 97 | 180 | 97 | 180 | 108 200 | 119 | 220
1750 40 |95 [180 | 95 | 180 | 95 | 180 | 95 | 180 | 105 |200 | 116 | 220
®1505 40 |95 [180 | 95 | 180 | 95 | 180 | 95 | 180 | 105 200 | 116 | 220

NOTE:
Lt AND Lr VALUES IN FEET.
FOR PAVEMENT WIDTHS GREATER THAN 72 FEET

USE Lr VALUES DEVELOPED BY IGRDS WITH AN
ABSOLUTE MINIMUM Lr OF 180 FEET.

@ MINIMUM ALLOWABLE RADIUS

TC-5

VIRGINIA DEPARTMENT OF TRANSPORTATION

REV. 1/07
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DESIGN FACTORS FOR A DESIGN SPEED OF 20 MPH

(RURAL) USING E= 87 MAX.

TC-5
DESIGN VELOCITY-20 WIDTH-16 FT WIDTH- 18 FT WIDTH-20 FT WIDTH-22 FT WIDTH-24 FT WIDTH-48 FT
IGRDS EQUIVALENTS (NUMBER OF LANES AT LANE WIDTH)
1e 8 1e 9 1e 10 Te 11 1e 12 2 @ 12
RADIUS(FT) EC/) Lt | e | ow |t | our wo| Lt | Lr wo| Lt | Lr wo| Lt | e | ow |t | oLr w
20000 2.1 60 | 60 | 0.0 | 60 | B0 | 0.0 | 60 | 60 | 0.0 | 60 | 60 | 0.0 | 60 | 60 | 0.0 | 60 | 60 | 0.0
15000 2.1 60 | 60 | 0.0 | 80 | 60 | 0.0 | 60 | 60 | 0.0 | 60 | 60 | 0.0 | 60 | 60 | 0.0 | 60 | 60 | 0.0
10000 2.1 60 | 60 | 0.0 | B0 | 60 | 0.0 | 60 | 60 | 0.0 | 60 | 60 | 0.0 | 60 | 60 | 0.0 | 60 | 60 | 0.0
7000 2.1 60 | 60 | 0.0 | 60 | 60 | 0.0 | 60 | 60 | 0.0 | 60 | 60 | 0.0 | 60 | 60 | 0.0 | B0 | 60 | 0.0 | yores
5000 2.1 60 | 60 | 0.0 | 60 | 60 | 0.0 | 60 | 60 | 0.0 | 60 | 60 | 0.0 | 60 | 60 | 0.0 | 60 | 60 | 0.0
4000 2.1 60 | 60 | 0.0 | 60 | 60 | 00 | 60 | 80 | 0.0 | 60 | 60 | 0.0 | 60 | 60 | 0.0 | 80 | 60 | 0.0 | Lh L& w VALUES IN FEET.
3000 2.1 60 | 60 | 0.0 | 680 | 60 | 0.0 | 60 | 60 | 0.0 | 60 | 60 | 0.0 | 60 | 60 | 0.0 | 60 | 60 | 0.0
2500 2.1 13 | 60 | 36| 14 | 60 | 26| 60 | 60 | 0.0 | 60 | 60 | 0.0 | 60 | 60 | 0.0 | 60 | 60 | 0.0
2250 2.1 13 | 60| 37 ] 14 |60 27] 60|60 00|60 60|00/ 60| 60 00] 60 60|00
2000 2.1 13 ] 60 | 37] 14 |60 27] 6060|0060 60|00 601 60]00] 60 60 | 0.0
1750 2.1 13 | 60 | 38| 14 | 60 | 2.8 ] 60 | 60 | 0.0 | 80 | 60 | 0.0 | 60 | 60 | 0.0 | 60 | 60 | 0.0
1500 2.1 13 | 60 | 39| 14 | 60 | 29| 60 | 60 | 00| 60 | 60 | 00| 60 | 60 | 0.0 60 | 60 | 0.0
1300 2. 13 | 60 | 40| 14 | 60| 30| 15| 60| 20| 60| 60| 00] 60| 60 | 00] 60| 60 | 0.0
150 2.1 13 ] 60| 41 ] 14 |60 ] 31] 1560|2060 6000|601 60]00] 60 60| 0.0
1000 2.4 13 ] 60 | 42| 14 | 60 | 32] 15 | 60 | 22| 53] 60|00 53] 60| 00] 55| 60 | 0.0
900 2.6 13 | 60 | 43 ] 14 [ 60 | 33] 15 |60 | 23|49 ] 60 |00/ 49 | 60 | 00] 65 | 80 | 0.0
800 2.9 13 | 60 | 44| 14 [ 60 | 34| 15|60 |24 44 ] 60 |00/ 44 |60 | 00] 58 | 80 | 0.0
750 3.1 13 ] 60 | 44 ] 14 | 60 | 34] 15|60 | 24| 41 ] 60|00 41|60 00] 5 | 80 |00
700 3.3 13 | 60 | 45| 14 | 60 | 35] 14 | 60 | 25| 39 | 60 | 00| 39 | 60 | 0.0 | 51 | 80 | 0.0
650 3.4 13 | 60 | 46| 14 | 60 | 36| 14 | 60 | 28| 38 | 60 | 00| 38 | 60 | 0.0 | 62 | 100 | 0.0
600 3.7 13 60| 47 ] 14 |60 | 37] 14 60| 273560 00| 35|60 00]| 57 |100] 00
550 3.9 13 ] 60| 48] 14 | 60 | 38] 14 | 60 | 28| 33| 60| 00| 44 | 80 | 0.0 | 54 | 100 | 0.0
500 4.2 13 | 60| 49| 18 | 80 | 39] 19| 80 | 29| 40| 80 |00 40 | 80 | 0.0 60 | 120 | 0.0
475 4.3 6 | 80 [ 50] 18 | 80 | 40| 19 | 80 | 30| 20 | 80 | 20| 40 | 80 | 0.0 | 31 | 120 | 2.0 P MINIMUM  ALLOWABLE RADIUS
450 45 % | 80 | 50| 18 | 80 | 41| 19 | 80 | 31| 20| 80 |20 38| 8 |00 3 |120] 22
425 4.7 % | 80 | 52| 18 | 80 | 42 ] 19 | 80 | 32| 20| 80 |22 36 | 80 |00 20 | 120] 24
400 4.8 % | 80 | 53| 17 | 80 | 43| 19 | 80 | 3.3 | 20 | 80 | 2.3 | 35 | 80 | 0.0 | 35 | 140 | 2.6
375 5.0 6 | 80 | 54| 17 | 80 | 44| 18 | 80 | 34| 24 [100] 24| 34| 80 | 00| 35 |140] 28
350 52 % | 80 | 55| 17 | 80 | 45| 23 [ w00 | 35| 24 [100] 25 41 | 100|000 25 | 140] 3.0
325 5.4 % | 80 | 5.7 | 21 | 100 | 47 ] 23 w00 ] 37| 24 [100] 27 39 100 00] 25 |140] 34
300 5.6 20 | 100 | 58| 21 | 100 | 48| 235 | 100 ]| 3.8 24 |00 ]| 28| 38 | 100 ] 0.0 40 | 460 | 3.6
280 5.8 20 | 100 | 6.0 | 21 | 100 | 50| 22 | 100] 4.0 24 | 100] 30| 30 |120] 20| 39 | 60 | 4.0
265 6.0 20 [ 100 ] 61 ] 21 [ w00 ] 51| 22 [ 00| 41 ] 28 [ 120 31| 20 | 20| 20 39 | 160 | 4.2
250 6.1 19 [100] 63| 21 [100|53] 22 [1w00] 43 28 [ 120]33] 20 120 23] 44 [180] 46
235 6.3 19 | 00|64 ] 21 [ 10054 26 | 120 44| 28 | 120 34| 20 [120] 24| 43 | 180 | 4.8
220 6.5 19 [100] 66| 25 [ 120 | 56| 26 | 120 46| 286 | 120] 36| 29 | 120 26| 43 | 180 ] 5.2
205 6.7 23 | 120 | 6.8 | 24 | 120 | 58| 26 | 120 | 48| 27 | 120 | 38| 29 | 120 2.8 | 43 | 180 | 5.6
190 6.9 20 | 120 70| 24 [ 120 61| 26 | 120 51| 31 [ 140 | 41| 33 [ 140 ] 31| 47 | 200] 6.2
175 7.2 22 | 120 | 7.4 | 24 [ 120 | 6.4 | 29 | 120 | 54| 31 | 140]| 44| 35 [ 140 ] 3.4 | 46 | 200 6.8
180 7.4 22 120 7.7 27 [ 140 [ 67| 29 | 10| 57| 31 | 140 a7 ] 32 [ 140 | 37| 51 [ 220] 7.4
145 7.6 25 | 140 | 81| 27 | 140 | 70| 29 | 140 | 61| 30 | 140 | 51| 36 | 160 | 41| 50 | 220 8.2
130 7.9 24 | 140 | 86 | 26 | 140 | 7.6 | 32 | 160 | 6.6 | 34 | 160 | 5.6 | 36 | 160 | 4.6 | 53 | 240 | 9.2
15 8.0 24 | 140 | 9.2 | 26 | 140 | 82| 31 | 60| 72 | 33 | 160 | 6.2 | 35 | 160 | 5.2 | 52 | 240 [ 10.4
107 @ 8.0 2% | 140 | 96 | 29 | 160 | 86| 31 | 160 | 76 | 33 | 180 | 6.6 | 35 | 160 | 5.6 | 52 | 240 | 1.2
REV.1/07
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DESIGN FACTORS FOR A DESIGN SPEED OF 25 MPH (RURAL) USING E- 87 MAX.

DESIGN VELOCITY=25 WIDTH=16 FT ‘ WIDTH=18 FT ‘ WIDTH=20 FT ‘ WIDTH=22 FT ‘ WIDTH=24 FT ‘ WIDTH=48 FT
IGRDS EQUIVALENTS (NUMBER OF LANES AT LANE WIDTH)
1e 8' 1@ 9 1e 10 1e 11 1e 12 2 @ 12!
RADIUS(FT) EC) Lt Lr w Lt Lr w Lt Lr w Lt Lr w Lt Lr w Lt Lr w

20000 2.1 80 80 | 0.0 | 80 80 | 0.0 | 80 80 | 0.0 | 80 80 | 0.0 | 80 80 | 0.0 | 80 80 | 0.0
15000 2.1 80 80 0.0 80 80 0.0 80 80 0.0 80 80 0.0 &0 80 0.0 80 80 0.0
10000 2.1 80 80 0.0 80 80 0.0 80 80 0.0 80 80 0.0 80 80 0.0 80 80 0.0
7000 2.1 80 80 | 0.0 | 80 80 | 0.0 | 80 80 | 0.0 | 80 80 | 0.0 | 80 80 | 0.0 | 80 80 | 0.0
5000 2.1 80 80 | 0.0 | 80 80 | 0.0 | 80 80 | 0.0 | 80 80 | 0.0 | 80 80 | 0.0 | 80 80 | 0.0
4000 2.1 80 80 | 0.0 | 80 80 | 0.0 | 80 B0 | 0.0 | 80 80 | 0.0 | 80 80 | 0.0 | 80 80 | 0.0
3000 2.1 80 80 | 0.0 | 80 80 | 0.0 | 80 80 | 0.0 | 80 80 | 0.0 | 80 80 | 0.0 | 80 80 | 0.0
2500 2.1 18 80 | 3.7 19 80 | 2.7 | 80 BO | 0.0 | 80 80 | 0.0 | 80 80 | 0.0 | 80 80 | 0.0
2250 2.1 17 80 | 3.8 19 80 | 2.8 | 80 80 | 0.0 | 80 80 | 0.0 | 80 80 | 0.0 | 80 80 | 0.0
2000 2.1 17 80 3.9 19 80 2.9 80 80 0.0 80 80 0.0 &0 80 0.0 80 80 0.0
1750 2.1 17 80 3.9 19 80 2.9 80 80 0.0 80 80 0.0 80 80 0.0 80 80 0.0
1500 2.4 17 80 | 4.0 18 80 | 3.0 | 20 BO | 2.0 | 70 80 | 0.0 | 70 80 | 0.0 | 70 80 | 0.0
1300 2.7 17 80 4.1 18 80 3.1 20 80 | 2.0 | 63 80 | 0.0 | 63 80 | 0.0 | 63 80 | 0.0
150 2.9 17 80 | 4.2 18 80 | 3.2 19 BO | 2.2 | 58 80 | 0.0 | 58 80 | 0.0 | 58 80 | 0.0
1000 3.3 17 80 | 4.3 18 80 | 3.3 19 80 | 2.3 51 80 | 0.0 51 80 | 0.0 | 64 | 100 | 0.0
900 3.6 17 80 | 4.4 18 80 | 3.4 19 BO | 2.4 | 47 80 | 0.0 | 47 80 | 0.0 | 59 | 100 | 0.0
800 3.9 17 80 | 4.5 18 80 | 3.5 19 80 | 2.5 | 44 80 | 0.0 | 44 80 | 0.0 | 54 | 100 | 0.0
750 41 17 80 4.6 18 80 3.6 19 80 2.6 41 80 0.0 41 80 0.0 62 120 | 0.0
700 4.3 17 80 4.7 18 80 3.7 19 80 2.7 40 80 0.0 40 80 0.0 59 120 | 0.0
650 4.6 17 80 | 4.8 18 80 | 3.8 19 BO | 2.8 | 37 80 | 0.0 | 37 80 | 0.0 | 55 | 120 | 0.0
600 4.8 17 80 | 4.9 18 80 | 3.9 19 80 | 2.9 | 35 80 | 0.0 | 44 | 100 | 0.0 | 62 | 140 | 0.0
550 5.1 16 80 | 5.0 18 80 | 4.0 | 23 | 100 | 30| 25 | 100 | 2.0 | 42 | 100 | 0.0 | 36 | 140 | 2.0
500 5.3 20 80 5.1 22 | 100 | 441 23 | 100 | 3. 24 1100 | 2.0 | 39 | 100 | 0.0 41 160 | 2.2
475 5.5 20 | 100 | 5.2 | 22 | 100 | 4.2 | 23 | 100 | 32 | 24 | 100 | 2.2 | 39 | 100 | 0.0 | 40 | 160 | 2.4
450 57 20 | 100 | 5.3 | 22 | 100 | 4.3 | 23 | 100 | 3.3 | 24 | 100 | 2.3 | 37 | 100 | 0.0 | 40 | 160 | 2.6
425 5.8 20 100 | 5.4 22 100 | 4.4 23 100 | 3.4 24 100 | 2.4 37 100 | 0.0 40 160 2.8
400 6.0 20 100 | 5.5 21 100 | 4.5 23 100 | 3.5 29 120 | 2.5 42 120 0.0 45 180 | 3.0
375 6.2 20 | 100 | 5.6 21 100 | 4.6 | 27 | 120 | 3.6 | 29 | 120 | 2.6 41 1120 | 0.0 | 45 | 180 | 3.2
350 6.4 20 | 100 | 5.8 | 25 | 120 | 4.8 | 27 | 120 | 3.8 | 28 | 120 | 2.8 | 40 | 120 | 0.0 | 44 | 180 | 3.6
325 6.7 24 | 120 | 5.9 | 25 | 120 | 49| 27 | 120 | 39| 28 | 120 | 2.9 | 38 | 120 | 0.0 | 49 | 200 | 3.8
300 6.9 23 | 120 | 6.1 25 | 120 | 5.1 27 | 120 | 4.1 33 | 140 | 3.1 34 1140 | 2.0 | 49 | 200 | 4.2
280 7.1 23 | 120 | 6.3 | 25 | 120 | 5.3 31 140 | 43| 32 | 140 | 3.3 | 34 | 140 | 2.3 | 48 | 200 | 4.6
265 7.3 23 1120 | 64| 29 | 140 | 5.4 31 140 | 44| 32 | 140 | 3.4 | 34 | 140 | 2.4 | B3 | 220 | 4.8
250 7.4 23 120 6.6 29 140 5.6 30 140 | 4.6 32 140 | 3.6 34 140 | 2.6 53 220 | 5.2
235 7.6 26 140 | 6.8 28 140 | 5.8 30 140 | 4.8 32 140 | 3.8 38 160 2.8 52 220 | 5.6
220 7.7 26 | 140 | 7.0 | 28 | 140 | 6.0 | 30 | 140 | 5.0 | 36 | 160 | 4.0 | 38 | 160 | 3.0 | 52 | 220 | 6.0
205 7.9 26 | 140 | 7.2 | 28 | 140 | 6.2 | 34 | 160 | 5.2 | 36 | 160 | 4.2 | 38 | 160 | 3.2 | 56 | 240 | 6.4
190 8.0 26 | 140 | 7.4 | 28 | 140 | 6.4 | 34 | 160 | 5.4 | 35 | 160 | 4.4 | 37 | 160 | 3.4 | 56 | 240 | 6.8
175 8.0 25 | 140 | 7.7 | 27 | 140 | 6.7 | 33 | 160 | 5.7 | 35 | 160 | 4.7 | 37 | 160 | 3.7 | 55 | 240 | 7.4
171 & 8.0 25 | 140 | 7.8 | 27 | 140 | 6.8 | 33 | 160 | 58| 35 | 160 | 48| 37 | 160 | 3.8 | 55 | 240 | 7.6

NOTE:
Lt,Lr & w VALUES IN FEET.

& MINIMUM ALLOWABLE RADIUS

TC-5
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TC-5

DESIGN FACTORS FOR A DESIGN SPEED OF 30 MPH

(RURAL) USING E= 8/ MAX.

801.32

DESIGN VELOCITY-30 WIDTH-=16 FT WIDTH-18 FT WIDTH=20 FT | WIDTH-22 FT | WIDTH-24 FT | WIDTH=48 FT
ICRDS EQUIVALENTS (NUMBER OF LANES AT LANE WIDTH)
Te 8 e g 1e 10 1e 1 1e 12 20 12
RADIUS (FT) ECO Lt | Lr | w [ Lt | obr | ow | Lt br | w bt br | ow | te | br | ow | Lt Lr | W
20000 2.1 100 | 100 | 0.0 | 100 | 100 | 0.0 | 100 | 100 | 0.0 | 100 | 100 | 0.0 | 100 | 100 | 0.0 | 100 | 100 | 0.0
15000 2.1 100 | 100 | 0.0 | 100 | 100 | 0.0 | 100 | 100 | 0.0 | 100 | 100 | 0.0 | 100 | 100 | 0.0 | 100 | 100 | 0.0 | NOTE:
10000 2.1 100 | 100 | 0.0 | 100 [ 100 | 0.0 [ 100 | 100 | 0.0 | 100 | 100 | 0.0 | 100 | 100 | 0.0 | 100 | 100 | 0.0 | |y | & w VALUES IN FEET.
7000 2.1 100 | 100 | 0.0 | 100 | 100 | 0.0 | 100 | 100 | 0.0 | 100 | 100 | 0.0 | 100 | 100 | 0.0 | 100 | 100 | 0.0
5000 2.1 100 | 100 | 0.0 | 100 | 100 | 0.0 | 100 | 100 | 0.0 | 100 | 100 | 0.0 | 100 | 100 | 0.0 | 100 | 100 | 0.0
4000 2.1 100 | 100 | 0.0 | 100 | 100 | 0.0 | 100 | 100 | 0.0 | 100 | 100 | 0.0 | 100 | 100 | 0.0 | 100 | 100 | 0.0
3000 2.1 100 | 100 | 0.0 | 100 | 100 | 0.0 | 100 | 100 | 0.0 | 100 | 100 | 0.0 | 100 | 100 | 0.0 | 100 | 100 | 0.0
2500 2.1 22 | 100 | 3.8 | 23 | 100 | 2.8 | 100 | 100 | 0.0 | 100 | 100 | 0.0 | 100 | 100 | 0.0 | 100 | 100 | 0.0
2250 2.2 22 | 100 | 3.9 23 [ 100 29| 96 | 100 | 0.0 | 96 | 100 | 0.0 96 | 100 | 0.0 | 96 | 100 | 0.0
2000 2.4 21 | 100 | 40 23 [ 100 30| 24 [ 00| 20| 88 | 100 | 0.0 88 | 100 | 0.0 | 88 | 100 | 0.0
1750 2.7 21 | 100 | 40 23 | 100 30| 24 [ 00| 20| 78 | 100 | 0.0 78 | 100 | 0.0 | 78 | 100 | 0.0
1500 3.1 21 [ 100 | 41| 23 [ 100 31| 24 [ 00| 20| 68 | 100| 0.0] 68 | 100 | 0.0 | 68 | 100 | 0.0
1300 3.5 21 [ 100 43 23 [ 100 33| 24 [00| 23] 60 | 100 0.0] 60 | 100 | 0.0 60 | 100 0.0
150 3.8 21 | 100 | 44| 23 [ 100 34 | 24 [ 00| 24| 56 | 100] 0.0] 56 | 100]| 0.0 67 | 120 0.0
1000 4.2 21 | 100 | 45| 22 [ 100 | 3.5 | 24 [ 100 | 2.5 | 50 | 100 | 0.0 50 | 100 | 0.0 | 60 | 120 | 0.0
900 4.6 21 | 100 | 46| 22 [ 100 | 36 | 24 [ 100 | 2.6 | 46 | 100 | 0.0 | 46 | 100 | 0.0 | 64 | 140 | 0.0
800 4.9 21 | 100 | 47| 22 100 37| 24 [ 00| 27| 43| 100 ] 0.0] 43 | 100 | 0.0 60 | 140 0.0
750 5.2 21 | 100 | 4.8 22 [ 100 | 38| 24 [ 00| 28| 41| 100] 00| 41 |100] 00| 57 | 140] 0.0
700 5.4 21 | 100 | 4.9 22 [ 100 | 39| 23 [100| 29| 39 | 100 | 0.0] 39 | 100 | 0.0 | 63 | 160 | 0.0
650 5.6 20 | 100 | 50| 22 | 100 | 40| 23 | 00| 30| 29 | 120 | 2.0] 45| 120 | 0.0 | 60 | 160 | 2.0
600 5.9 20 | 100 | 51 | 22 | 100 | 41| 28 [ 120 31| 29 [ 120 | 2.0] 43| 120| 0.0 46 | 180 | 2.2 @ MINIMUM ALLOWABLE RADIUS
550 6.1 20 | 100 | 52| 26 | 120 42| 28 | 120 32| 29 [ 120 | 22| 42 | 120 | 0.0 45 | 180 | 2.4
500 6.4 24 | 120 [ 54 | 26 | 120 | 44| 27 | 120 | 34| 29 [ 120 | 2.4 | 40 | 120 | 0.0 | 50 | 200 2.8
475 6.6 24 | 120 | 55| 26 | 120 | 45| 27 [ 120 | 35| 33 [ 140 | 2.5] 39 | 120 | 0.0 | 50 | 200 3.0
450 6.8 24 | 120 55 26 | 120 45| 27 | 120 35| 33 [ 140 | 2.5] 44 | 140 | 0.0 50 | 200] 3.0
425 7.0 24 12057 25 [ 120 47| 32 [ 140 37| 33 [ 140 | 27| 42 | 140 | 0.0 | 54 | 220] 3.4
400 7.1 24 | 120 58| 30 | 40| 48| 31 | 10| 38| 335|140 | 28] 42 | 140| 0.0 | 54 | 220] 35
375 7.3 24 | 120 5.9 29 | 140 49| 31 [ 140 39| 33| 140 | 29| 41| 140| 0.0 54 | 220] 3.8
350 7.5 27 | 140 60| 29 | 40| 50| 31 | 10| 40| 35| 140| 3.0] 39 | 80| 2.0 | 54 | 220] 4.0
325 7.7 27 | 10| 62 29 | 40| 52| 30 | 10| 42| 37 | 160]| 3.2 39 | 80| 22| 58 [240] 4.4
300 7.9 27 | 140 | 6.4 29 | 140 [ 5.4 | 35 [ 160 | 4.4 | 37 [ 160 | 3.4 | 39 | 160 | 2.4 | 58 | 240/ 4.8
280 8.0 27 | 140 | 66 33 | 160 | 56 | 35 | 160 | 4.6 | 37 | 160 | 3.6 | 38 | 160 | 2.6 | 57 | 240| 5.2
265 8.0 26 | 140 | 6.7 | 32 | 160 [ 57| 35 | 160 | 4.7 | 36 [ 60| 3.7 | 38 | 160 | 2.7 | 57 | 240] 5.4
® 250 8.0 26 | 140 | 69| 32 | 160 [ 59| 34 | 160 | 49| 36 [ 60| 39| 43180 | 2.9 | 61 | 260] 5.8
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DESIGN FACTORS FOR A DESIGN SPEED OF 35 MPH (RURAL) USING E= 87 MAX.

DESIGN VELOCITY=35 WIDTH=18 FT ‘ WIDTH=20 FT ‘ WIDTH=22 FT ‘ WIDTH=24 FT ‘ WIDTH=48 FT ‘ WIDTH=72 FT
IGRDS EQUIVALENTS (NUMBER OF LANES AT LANE WIDTH)
1@ 9 1e 10 1e 1 1e 12 2 e 12 3 e 12

RADIUS (FT) ECO Lt Lr w Lt Lr w Lt Lr w Lt Lr wo| Lt Lr w Lt Lr w
20000 2.1 120|120 | 0.0 | 120 {120 |0.0 | 120 |120 | 0.0 | 120 [120 | 0.0 |120 [120 |0.0 |120 |120 0.0
15000 2.1 120|120 | 0.0 | 120 {120 |0.0 | 120 |120 | 0.0 |120 [120 | 0.0 |120 [120 |0.0 |120 |120 0.0
10000 2.1 120 120 | 0.0 | 120 120 |0.0 | 120 |120 | 0.0 [120 [120 | 0.0 120 [120 |0.0 |120 |120 0.0
7000 2.1 120 1120 | 0.0 | 120 |120 |0.0 | 120 |120 |0.0 | 120 |120 | 0.0 |120 120 |0.0 |120 |120 0.0
5000 2.1 120 120 | 0.0 | 120 |120 |0.0 | 120 |120 | 0.0 [120 |120 | 0.0 |120 [120 |0.0 |120 |120 0.0
4000 2.1 120 1120 | 0.0 | 120 |120 |0.0 | 120 |120 |0.0 | 120 |120 | 0.0 |120 |120 |0.0 |120 |120 0.0
35000 2.1 120 1120 | 0.0 | 120 {120 |0.0 | 120 |120 | 0.0 | 120 |120 |0.0 [120 [120 |0.0 120 120 0.0
2500 2.5 28 120 | 2.9 101 1120 |0.0 101 1120 [0.0 | 101 [120 | 0.0 | 101 |120 |0.0 101 120 0.0
2250 2.8 27 120 | 3.0 29 120 |2.0 90 |120 |00 | 90 |120 | 0.0 | 90 |120 |0.0 90 |[120 0.0
2000 3.0 27 120 | 3.1 29 1120 |2.0 84 120 [0.0 | B4 [120 |0.0 |84 |120 |0.0 84 [120 0.0
1750 3.4 27 120 | 3.2 29 1120 |2.2 75 1120 (00 | 75 [120 | 0.0 | 75 |120 |0.0 87 [140 0.0
1500 3.8 27 120 | 3.3 29 120 [2.3 67 1120 |0.0 | 67 |120 | 0.0 |67 |120 |0.0 89 |[160 0.0
1300 4.3 27 120 | 3.4 | 29 |120 |2.4 59 1120 [0.0 | 59 [120 | 0.0 |69 |140 |0.0 88 |[180 0.0
1150 4.7 27 120 | 3.5 28 1120 |2.5 54 1120 | 0.0 | 54 |120 | 0.0 | 63 |140 |0.0 81 |[180 0.0
1000 5.2 27 120 | 3.6 28 1120 |2.6 49 1120 |00 | 49 [120 | 0.0 |65 |160 |0.0 81 |200 | 0.0
900 5.5 27 120 | 3.8 28 120 |2.8 46 1120 |0.0 | 46 |120 | 0.0 |62 |160 |0.0 84 |220 | 0.0
800 5.9 26 120 | 3.9 28 1120 | 2.9 | 43 [120 |0.0 | 43 |120 | 0.0 |65 [180 [0.0 61 [240 | 2.7
750 6.1 26 120 | 4.0 | 28 |120 | 3.0 | 29 |120 |20 | 42 |120 | 0.0 | 51 200 | 2.0 66 |260 | 3.0
700 6.4 26 120 | 40 28 1120 | 31 34 1140 | 2.0 | 46 |140 | 0.0 | 51 200 | 2.2 66 |260 | 3.3
650 6.6 26 120 |42 | 32 |140 | 3.2 | 34 |140 |2.2 | 45 |140 | 0.0 | 50 (200 |2.4 | 70 |280 | 3.6
600 6.9 30 140 |43 | 32 | 140 | 3.3 | 34 |140 |2.3 | 43 |140 | 0.0 | 55 |220 [2.6 70 |280 | 3.9
550 7.1 30 140 | 4.4 | 32 |140 | 3.4 | 34 |140 | 2.4 | 42 |140 | 0.0 | 55 |220 |2.8 75 | 300 | 4.2
500 7.4 30 140 | 4.6 52 1140 | 36 | 38 |160 |2.6 | 46 |160 | 0.0 | 60 |240 |3.2 79 | 320 | 4.8
475 7.6 30 140 | 4.7 | 36 |160 | 3.7 | 38 |10 | 2.7 | 45 |160 | 0.0 | 59 |240 |3.4 | 79 |320 | 51
450 7.7 30 140 |48 | 36 |160 | 3.8 | 38 |160 |2.8 | 44 |160 | 0.0 | 59 |240 |36 79 | 320 | 5.4
425 7.8 34 1160 | 4.9 36 [160 | 3.9 | 38 |160 [2.9 | 44 |160 [0.0 | 64 |260 |3.8 |83 |340 | 5.7
400 7.9 33 160 | 5.0 35 [160 | 4.0 | 37 |160 | 3.0 | 44 180 [2.0 | 63 |260 |4.0 | 83 |340 | 6.0
375 8.0 33 160 | 5.2 35 [160 | 4.2 | 37 |160 | 3.2 | 44 180 [2.2 | 63 |260 | 4.4 | g7 | 340 | 6.6
350 €@ 8.0 33 160 | 5.3 35 160 | 4.3 | 42 180 | 3.3 | 44 |180 | 2.3 | 63 |260 | 4.6 | 82 | 340 | 6.9

TC-5

NOTE:

Lt,Lr, & w VALUES IN FEET.
FOR PAVEMENT WIDTHS
GREATER THAN 72 FEET

USE Lr VALUES DEVELOPED
BY IGRDS.

R MINIMUM  ALLOWABLE RADIUS.

VIRGINIA DEPARTMENT OF TRANSPORTATION

REV. 1707
801.33




TC-5

DESIGN FACTORS FOR A DESIGN SPEED OF 40 MPH

(RURAL) USING E= 87 MAX.

DESIGN VELOCITY=40 WIDTH=18 FT WIDTH=20 FT WIDTH=22 FT WIDTH=24 FT WIDTH=48 FT WIDTH=72 FT
IGRDS EQUIVALENTS (NUMBER OF LANES AT LANE WIDTH)
1@ 9 1e 10 1e 11 1e 12 2 @ 12! 3 e 12!
RADIUS(FT) E(O Lt Lr w Lt Lr w Lt Lr wo| Lt Lr w Lt Lr w Lt Lr w
20000 2.1 120 120 |0.0 120 | 120 | 0.0 120 | 120 [ 0.0 | 120 | 120 | 0.0 | 120 |120 | 0.0 |120 |120 | 0.0
15000 2.1 120 120 |0.0 120 | 120 | 0.0 120 | 120 1 0.0 | 120 | 120 | 0.0 | 120 |120 |0.0 [120 |120 | 0.0
10000 2.1 120 120 0.0 120 | 120 | 0.0 120 | 120 1 0.0 | 120 | 120 | 0.0 | 120 |120 |0.0 [120 |120 | 0.0
7000 2.1 120 120 0.0 120 | 120 | 0.0 120 | 120 | 0.0 | 120 | 120 | 0.0 | 120 [120 |0.0 | 120 |120 | 0.0
5000 2.1 120 120 0.0 120 | 120 | 0.0 120 | 120 1 0.0 | 120 | 120 | 0.0 | 120 |120 |0.0 [120 |120 | 0.0
4000 2.1 120 120 0.0 120 | 120 | 0.0 120 | 120 | 0.0 | 120 | 120 | 0.0 | 120 [120 |0.0 | 120 |120 | 0.0
3000 2.6 97 120 0.0 97 120 1 0.0 97 120 0.0 | 97 120 | 0.0 97 1120 |0.0 97 120 | 0.0
2500 3.1 27 120 3.0 29 120 1 2.0 82 120 | 0.0 | 82 | 120 | 0.0 82 1120 | 0.0 95 | 140 | 0.0
2250 3.4 27 120 |31 29 120 | 2.0 75 120 10.0 | 75 | 120 | 0.0 75 1120 | 0.0 99 |160 | 0.0
2000 3.7 27 120 | 3.2 29 120 | 2.2 69 120 1 0.0 | 69 120 | 0.0 69 |120 | 0.0 91 160 | 0.0
1750 4.1 27 120 3.3 29 120 |1 2.3 62 120 1 0.0 | 62 120 | 0.0 72 1140 | 0.0 93 180 | 0.0
1500 4.6 27 120 | 3.4 29 120 | 2.4 55 120 1 0.0 | 55 | 120 | 0.0 74 1160 | 0.0 92 2001 0.0
1300 51 27 120 3.5 |28 120 125 50 120 |0.0 | 50 | 120 |0.0 66 160 0.0 91 220 | 0.0
1150 5.5 27 120 3.7 |28 120 2.7 | 45 120 |0.0 | 45 |120 | 0.0 68 180 |0.0 90 |240 | 0.0
1000 6.0 27 120 3.8 |28 120 2.8 | 42 120 |00 | 49 | 140 | 0.0 70 200 (0.0 91 270 1 0.0
900 6.4 31 140 |39 |33 140 2.9 | 46 140 |0.0 | 46 | 140 | 0.0 66 200 (0.0 92 1280 | 0.0
800 6.8 30 140 | 4.1 32 140 3.1 39 160 |2.0 | 50 | 160 |0.0 61 2401 2.2 76 300 | 3.3
750 7.0 30 140 | 4.2 |32 140 3.2 | 39 160 |2.2 | 48 | 160 | 0.0 60 240 |2.4 80 |340 | 3.6
700 7.3 34 160 | 4.3 |37 160 3.3 | 39 160 |2.3 | 47 | 160 |0.0 60 240 (2.6 80 |340 | 3.9
650 7.5 34 160 4.4 | 36 160 3.4 | 38 160 |2.4 | 45 | 160 | 0.0 65 270 12.8 85 340 | 4.2
600 7.7 34 160 4.5 |36 160 3.5 | 43 180 |2.5 | 44 |160 | 0.0 | 65 2701 3.0 84 |340 |45
550 7.9 34 160 4.6 |4 180 3.6 | 43 180 |2.6 | 48 180 | 0.0 | 69 280 | 3.2 89 |360 | 4.8
500 8.0 34 160 4.8 |40 180 3.8 | 42 180 2.8 | 48 | 180 | 0.0 | 69 280 | 3.6 88 | 360 | 5.4
475 8.0 34 160 4.9 140 |180 3.9 |42 180 |2.9 | 48 | 180 | 0.0 |69 280 | 3.8 88 |360 | 5.7
@ 465 8.0 33 160 5.0 |40 |180 4.0 | 42 180 | 3.0 | 44 | 180 | 2.0 | 68 280 | 4.0 88 |360 | 6.0
NOTE:
Lt Lr & w VALUES IN FEET. @ MINIMUM  ALLOWABLE RADIUS
FOR PAVEMENT WIDTHS GREATER THAN 72 FEET
USE Lr VALUES DEVELOPED BY IGRDS.
REV.1/07

801.34

VIRGINIA DEPARTMENT OF TRANSPORTATION




DESIGN FACTORS FOR A DESIGN SPEED OF 45 MPH

(RURAL) USING E= 8/ MAX.

DESIGN VELOCITY=45

‘ WIDTH=20 FT

WIDTH=18 FT ‘ WIDTH=22 FT ‘ WIDTH=24 FT ‘W\DTH:48 FT ‘W\DTH:72 FT
IGRDS EQUIVALENTS (NUMBER OF LANES AT LANE WIDTH)
1 9 1e 10’ Te 11 Te 12! 2 @ 12 3 e 12
RADIUS (FT) E(/) Lt Lr w Lt Lr w Lt Lr w Lt Lr w Lt Lr w Lt Lr w
20000 2.1 140 | 140 |0.0 |140 | 140 | 0.0 |140 [140 | 0.0 |140 | 140 |0.0 [140 [140 | 0.0 | 140 |40 |0.0
15000 2.1 140 | 140 |0.0 |140 | 140 | 0.0 |140 [140 | 0.0 |140 | 140 |o0.0 [140 [140 | 0.0 | 140 |40 |0.0
10000 2.1 140 | 140 | 0.0 |140 | 140 | 0.0 |140 [140 | 0.0 |140 | 140 | 0.0 [140 [140 | 0.0 | 140 | 140 |0.0
7000 2.1 140 | 140 | 0.0 |140 | 140 | 0.0 |140 [140 | 0.0 |140 | 140 [ 0.0 [140 [140 | 0.0 | 140 [ 140 |0.0
5000 2.1 140 | 140 | 0.0 |140 | 140 | 0.0 |140 [140 | 0.0 |140 | 140 [ 0.0 [140 [140 | 0.0 | 140 | 140 |0.0
4000 2.5 18 | 140 [0.0 |18 | 140 [0.0 | 18 [140 | 0.0 |18 | 140 0.0 [118 [140 |0.0| 118 | 140 |0.0
3000 3.2 92 [140 |0.0 |92 | 140 | 0.0 | 92 [140 | 0.0 | 92 | 140 [0.0 | 92 [140 0.0 | 105 [ 160 |0.0
2500 3.7 32 [140 |31 |34 | 140 | 2.0 | 80 [140 | 0.0 | 80 | 140 [0.0 | 80 [140 0.0 103 |80 |0.0
2250 4.0 32 [140 |32 |34 |140 | 2.2 | 74 [140 |00 | 74 | 140 [0.0 | 74 [140 |00 | 95 [180 |0.0
2000 4.4 32 [140 | 3.3 |33 | 140 | 2.3 | 67 |140 | 0.0 | 67 | 140 | 0.0 | 77 [160 | 0.0 | 96 | 200 0.0
1750 4.9 31 [140 | 3.4 |33 | 140 | 2.4 | 60 |140 | 0.0 | 60 | 140 | 0.0 | 78 [180 | 0.0 | 95 | 220 0.0
1500 5.4 31 [140 | 3.5 |33 | 140 | 2.5 | 55 [ 140 | 0.0 | 55 | 140 | 0.0 | 70 [180 | 0.0 | 94 | 240 0.0
1300 6.0 31 [140 | 3.7 | 33 | 140 | 2.7 | 49 [140 | 0.0 | 49 | 140 [0.0 | 70 [200 [ 0.0 | 98 | 280]0.0
1150 6.4 31 140 | 3.8 | 33 | 140 | 2.8 | 46 [140 | 0.0 | 53 | 160 |0.0 | 73 [220 0.0 | 99 [300 |0.0
1000 6.9 35 [160 | 4.0 |37 |10 | 3.0 39 [160 | 2.0 | 49 | 160 [0.0 | 74 [240 | 0.0 | 98 [320 |0.0
900 7.3 35 (160 | 4.1 |37 | 160 | 3.1 | 44 [180 | 2.0 | 52 | 160 | 0.0 | 75 [260 | 0.0 | 98 [340 | 0.0
800 7.6 34 [160 | 4.3 |41 |10 | 33| 43 [180 | 2.3 | 50 | 180 [0.0 | 70 [280 | 2.6 | 90 [360 | 3.9
750 7.8 39 [180 | 4.3 |41 | 180 | 3.3 | 43 [180 | 2.3 | 49 | 180 | 0.0 | 70 [280 | 2.6 | 95 |380 |3.9
700 7.9 38 [180 | 4.4 |41 |10 | 3.4] 43 [180 | 2.4 | 48 | 180 [0.0 | 70 [280 | 2.8 | 95 [380 | 4.2
650 8.0 38 180 | 46 |41 | 180 | 3.6 | 47 |200| 2.6 | 48 | 180 | 0.0 | 74 |300 | 3.2 | 94 |380 | 4.8
& 602 8.0 38 |180 | 4.7 |40 |180 | 3.7 | 47 | 200 | 2.7 | 48 | 180 | 0.0 | /4 |300 | 3.4 | 99 | 400 | 5.1
NOTE:
Lt Lr& w VALUES IN FEET. B MINIMUM ALLOWABLE RADIUS
FOR PAVEMENT WIDTHS GREATER THAN 72 FEET

USE Lr VALUES DEVELOPED BY

IGRDS.

TC-5

VIRGINIA DEPARTMENT OF TRANSPORTATION

REV. 1707
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TC-5

DESIGN FACTORS FOR A DESIGN SPEED OF 50 MPH

(RURAL) USING E= 8% MAX.

DESIGN VELOCITY=50

WIDTH=18 FT WIDTH=20 FT WIDTH=22 FT WIDTH=24 FT |WIDTH-=48 FT WIDTH=72 FT
IGRDS EQUIVALENTS (NUMBER OF LANES AT LANE WIDTH)

1e g 1@ 10 Te 11 1e 12 2 e 12 3 e 12
RADIUS (FT) () Lt | Lr wo| Lt | Lr wolLt | wo| Lt | e w | Lt |Lr w | Lt |Lr w
20000 2.1 160 | 160 | 0.0 | 160 | 180 | 0.0 |60 |160 | 0.0 [160 [160 [0.0 | 180 |160 | 0.0 |160 [160 | 0.0
15000 2.1 160 | 160 | 0.0 | 160 | 160 | 0.0 | 160 |160 | 0.0 [160 [160 |0.0 | 160 |160 | 0.0 |160 [160 | 0.0
10000 2.1 160 | 160 | 0.0 | 160 | 180 | 0.0 | 160 |160 | 0.0 [160 [160 |0.0 | 160 |160 | 0.0 |160 [160 | 0.0
7000 2.1 160 | 160 | 0.0 | 160 | 160 | 0.0 | 160 |160 | 0.0 [160 [160 |0.0 | 160 |160 | 0.0 |160 [160 | 0.0
5000 2.4 140 | 160 | 0.0 | 140 | 180 | 0.0 | 140 |160 | 0.0 [140 [160 |0.0 | 140 |60 | 0.0 |140 [160 | 0.0
4000 2.9 116 | 160 | 0.0 | 116 | 160 | 0.0 | 116 [160 [ 0.0 | 116 |160 |o0.0 | 16 |60 | 0.0 |16 |180 | 0.0
3000 37 o1 [ 10|00 |91 [160 |00 |91 [160 [0.0 |91 |60 |00 | 91 [160 | 0.0 ]103 [180 |00
2500 4.3 36 | 160 32| 38 [ 160 | 2.2 |79 [160 [0.0 |79 |60 |00 | 79 [160 | 0.0 108 |220 | 0.0
2250 4.7 36 | 160 33| 38 | 160 | 2.3 |72 [160 |0.0 |72 |60 |00 | 81 [180 | 0.0 [108 [240 | 0.0
2000 5.1 36 | 60| 3.4 | 38 | 160 | 2.4 |66 |[160 |0.0 |66 |160 |00 | 83 [200 | 0.0 [108 |260 | 0.0
1750 5.6 36 | 160 35| 38 | 160 | 2.5 |60 [160 |0.0 |60 |160 |0.0 | 83 [220 | 0.0 [105 |280 | 0.0
1500 6.2 35 | 60|37 | 38 | 160 |2.7 |55 [160 |0.0 |55 |60 |0.0 | 82 [240 | 0.0 [102 |300 |0.0
1300 6.7 35 | 60| 38| 37 | 160 | 2.8 |51 |160 |0.0 |57 [180 0.0 | 82 [260 | 0.0 | 107 [340 | 0.0
150 7.2 35 | 60| 39| 42 | 180 |20 |47 [160 |0.0 |53 [180 |00 | 76 [260 | 0.0 | 105 [360 | 0.0
1000 7.6 39 | 180 |41 | 41 | 180 |31 |48 [200 |20 |56 [200 |00 | 78 [280 [ 0.0 105 |380 | 0.0
900 7.9 39 | 180 | 43| 46 | 200| 3.3 |48 | 200 |2.3 |54 [200 |00 | 80 [300 | 0.0 102 [380 |0.0
800 8.0 38 | 180 | 44 | 45 | 200| 3.4 | 48 | 200 |2.4 | 53 |200 |00 | 80 | 320 | 2.8 | 105 |420 | 4.2
& 760 8.0 38 | 180 | 45| 45 | 200| 3.5 | 48 | 200 |25 |53 [200 [0.0 | 80 | 320 | 3.0 [104 |420 | 4.5

NOTE:

Lt Lr & w VALUES IN FEET.

FOR PAVEMENT WIDTHS GREATER THAN 72 FEET
USE Lr VALUES DEVELOPED BY IGRDS.

& MINIMUM ALLOWABLE RADIUS

REV. 1707
801.36

VIRGINIA DEPARTMENT OF TRANSPORTATION




DESIGN FACTORS FOR A DESIGN SPEED OF 55 MPH

(RURAL) USING E-= 8/ MAX.

DESIGN VELOCITY-55 WIDTH-18 FT ‘ WIDTH-20 FT ‘ WIDTH-22 FT ‘ WIDTH-24 FT ‘ WIDTH-48 FT ‘ WIDTH-72 FT
IGRDS EQUIVALENTS (NUMBER OF LANES AT LANE WIDTH)
1e 9 1e 10 Te 1 Te 12 2 e 12 3@ 12
RADIUS (FT) ECO) R N R N T O T A R T A R O T DR S T
20000 2.1 180 | 180 | 0.0 | 180 |180 |0.0 | 180 |180 | 0.0 |180 | 180 | 0.0 | 180 | 180 | 0.0 | 180 |180 |0.0
15000 2.1 180 | 180 | 0.0 | 180 [180 |0.0 | 180 |1i80 | 0.0 |180 | 180 | 0.0 | 180 | 180 | 0.0 | 180 |180 |0.0
10000 2.1 180 | 180 | 0.0 | 180 |180 |0.0 | 180 |180 | 0.0 |180 | 180 | 0.0 | 180 | 180 | 0.0 | 180 |180 |0.0
7000 2.1 180 | 180 | 0.0 | 180 [180 |0.0 | 180 |180 | 0.0 |180 | 180 | 0.0 | 180 | 180 | 0.0 | 180 |180 |0.0
5000 2.8 135 [ 180 | 0.0 | 135 [180 [0.0 | 135 |180 | 0.0 |135 | 180 | 0.0 [135 [180 [ 0.0 | 135 |180 |0.0
4000 3.4 12 |10 | 0.0 |12 [180 |00 | 112 |180 [0.0 |12 [ 180 | 0.0 [112 |180 [0.0 | 12 |180 |0.0
3000 4.4 86 180 | 0.0 | 86 |180 |0.0 | B6 180 | 0.0 |86 | 180 | 0.0 | 86 |180 | 0.0 | 15 |240 |0.0
2500 5.0 40 [180 [ 3.3 | 43 |180 |2.3 | 76 |180 | 0.0 | 76 | 180 | 0.0 | 84 |200 | 0.0 | 10 |260 |0.0
2250 5.4 40 180 | 3.4 | 43 |180 |2.4 | 70 [180 | 0.0 |70 | 180 | 0.0 | 86 |220 | 0.0 | 109 |280 |0.0
2000 5.9 40 [180 |35 | 42 |180 |25 | 65 |180 |0.0 |65 | 180 | 0.0 | 86 |240 |0.0 | 114 |320 |0.0
1750 6.4 40 180 |36 | 42 |180 | 2.6 | 60 |180 |0.0 |60 | 180 | 0.0 | 86 |260 | 0.0 | M2 |340 |0.0
1500 7.0 40 180 | 3.8 | 42 |180 | 2.8 | 54 180 | 0.0 |54 [ 180 | 0.0 | 84 |280 | 0.0 | 108 |360 |0.0
1300 7.5 39 180 |40 | 46 |200| 3.0 | 49 [200|2.0 |56 [200]|0.0 | 84 |300 |0.0 |12 [400 0.0
150 7.8 43 200 |41 | 46 |200| 31 | 48 |200|2.0 |54 |200|0.0 |81 |300|0.0]|108 [400 0.0
1000 8.0 43 200 [ 4.3 [ 46 |200| 3.3 53 [220[2.3[58 [220|0.0 |84 |320 0.0 m [420 0.0
@ 964 8.0 43 (200 4.3 [ 46 [200 3.3 ] 53 [220[2.3]58 [220 0.0 |84 [320]0.0][m [420]3.9
NOTE:
B MINIMUM ALLOWABLE RADIUS
Lt,Lr & w VALUES IN FEET.
FOR PAVEMENT WIDTHS GREATER THAN 72 FEET

USE Lr VALUES DEVELOPED BY

IGRDS.

TC-5

VIRGINIA DEPARTMENT OF TRANSPORTATION

REV. 1707

801.37




DESIGN FACTORS FOR A DESIGN SPEED OF 60 MPH (RURAL) USING E- 8/ MAX.
DESIGN VELOCITY=60 WIDTH=18 FT WIDTH=20 FT | WIDTH-22 FT WIDTH-24 FT |WIDTH-48 FT  |WIDTH-72 FT
IGRDS EQUIVALENTS (NUMBER OF LANES AT LANE WIDTH)
Te g Te 10 1e 1 Te 12 2 e 12' 3 e 12
RADIUSCFT) EC) Lt Lr w Lt Lr w Lt Lr w Lt Lr w Lt Lr w Lt Lr w
20000 2.1 180 | 180 | 0.0 | 180 [180 | 0.0 | 180 |180 |0.0 | 180 |18D | 0.0 | 180 |180 |0.0 | 180 | 180 | 0.0
15000 2.1 180 | 180 | 0.0 | 180 [180 | 0.0 | 180 |180 |0.0 | 180 18D | 0.0 [180 |180 |0.0 | 180 | 180 | 0.0
10000 2.1 180 | 180 | 0.0 | 180 [180 | 0.0 | 180 |180 |0.0 | 180 |[180 | 0.0 | 180 |180 |0.0 | 180 | 180 | 0.0
7000 2.4 158 | 180 | 0.0 | 158 [180 | 0.0 | 158 |180 |0.0 | 158 |[18D | 0.0 | 158 |180 |0.0 | 158 | 180 | 0.0
5000 3.3 15 | 180 [0.0 | 115 [180 | 0.0 | 15 |180 |0.0 | 115 |[180 |0.0 | 115 |[180 |0.0 | 115 | 180 | 0.0
4000 4.0 95 |180 |0.0 | 95 |[180 | 0.0 95 |180 |0.0 | 95 |18D |0.0 | 95 |180 |0.0 | 116 | 220 | 0.0
3000 5.0 76 |180 |0.0 | 76 [180 | 0.0 | 76 |180 |0.0 | 76 |18D |0.0 | 84 |200 |0.0 | 118 | 280 | 0.0
2500 5.8 40 | 180 | 3.4 | 43 |180 | 2.4 | 66 |180 |0.0 | 66 |18D |0.0 | 87 |240 |0.0 | 116 |320 | 0.0
2250 6.2 40 |180 | 3.5 ] 42 [180 | 2.5 81 |180 |0.0 | 61 [18D |0.0 | 89 |260 |0.0 | 116 |340 | 0.0
2000 6.7 40 |180 | 3.6 | 42 180 | 2.6 | 57 |180 |0.0 | 57 [180 |0.0 [ 88 |280 |0.0 | 113 [360 | 0.0
1750 7.2 40 |180 | 3.8 | 47 |200 | 28| 53 |180 |0.0 | 59 [200 |0.0 | 88 |300 |0.0 | 117 [400 | 0.0
1500 7.7 44 |200 | 3.9 | 46 |200 | 2.9 | 55 |200 |0.0 | 60 [220 |0.0 | 88 |320 |0.0 | 115 [420 | 0.0
1300 8.0 43 [200 [ 4.1 | 50 [220 | 3. | 58 |220 [ 2.0 [ 58 [220 [0.0 | 84 [320 [0.0 | 116 [440 | 0.0
@ 1204 8.0 43 200 |4.2 | 50 |220 | 3.2 | 58 |220 | 22| 58 [220|0.0 | 84 [320 |0.0 | 116 [440 | 0.0
NOTE: @ MNIMUM ALLOWABLE RADIUS
Lt,Lr & w VALUES IN FEET.
FOR PAVEMENT WIDTHS GREATER THAN 72 FEET
USE Lr VALUES DEVELOPED BY IGRDS.
REV. 1/07 VIRGINIA DEPARTMENT OF TRANSPORTATION
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DESIGN FACTORS FOR A DESIGN SPEED OF 65 MPH

(RURAL) USING E= 87 MAX.

DESIGN VELOCITY=65 WIDTH=18 FT | WIDTH-=20 FT | WIDTH-22 FT | WIDTH-24 FT |WIDTH-48 FT  |WIDTH-72 FT
IGRDS EQUIVALENTS (NUMBER OF LANES AT LANE WIDTH)

le o 1e 10 Te 1 1e 12 2012 3 e 12
RADIUS(FT) E(0 Lt | Lr | w Lt [ e | ow Lt | Lr | ow Lt L | ow | Ltbe [w o[t L | ow
20000 2.1 200 [200 | 0.0 | 200 |200 | 0.0 |200 |200 | 0.0 | 200 | 200 | 0.0 | 200 | 200 | 0.0 | 200 |200 | 0.0
15000 2.1 200 [200 | 0.0 | 200 |200 | 0.0 |200 |200 | 0.0 | 200 | 200 | 0.0 | 200 | 200 | 0.0 | 200 |200 | 0.0
10000 2.1 200 [200 | 0.0 | 200 |200 | 0.0 |200 |200 | 0.0 | 200 | 200 | 0.0 | 200 | 200 | 0.0 | 200 |200 | 0.0
7000 2.7 156|200 | 0.0 | 156 |200 | 0.0 |156 |200 | 0.0 | 156 |200 | 0.0 | 156 |200 | 0.0 | 156 |200 | 0.0
5000 3.7 114|200 [0.0 |14 |200 | 0.0 |14 |200 | 0.0 | 114 |200 | 0.0 | 114 |200 | 0.0 | 125 |220 | 0.0
4000 4.4 96 |200 |0.0 | 96 |200 | 0.0 | 96 |200 | 0.0 | 96 |200 | 0.0 | 96 |200 | 0.0 | 125 |260 | 0.0
3000 5.6 75 200 |0.0 | 75 |200 | 0.0 | 75 |200 | 0.0 | 75 [200 [ 0.0 | 98 | 260 | 0.0 | 128 |340 | 0.0
2500 6.5 44 [200 |35 | 47 J200 |25 | 85 [200 [ 0.0 | 65 [200 [0.0 | 97 [300 | 0.0 | 130 [400 | 0.0
2250 6.9 44 [200 |36 | 47 |200 |26 | 61 [200 [0.0 | 67 [220[0.0 | 98 [320 | 0.0 | 128 [420 | 0.0
2000 7.4 44 |200 |37 | 51 |220 |27 | 57 |200 | 0.0 | 63 [220 | 0.0 | 97 |340|0.0 | 125 |440 | 0.0
1750 7.8 48 [220 |39 | 51 |220 | 2.9 | 60 |220 | 0.0 | 65 |240 [ 0.0 | 97 |360 | 0.0 | 124 |480 | 0.0
1500 B.0 48 [220 |41 | 55 |240 | 31 | 58 |240 | 2.0 | 63 240 [ 0.0 | 95 | 360 | 0.0 | 126 |480 | 0.0
@ 1488 8.0 48 [220 |47 [ 55 J240 ] 31 | 58 [240 [ 2.0 [ 63 [240[0.0 | 95 [360 | 0.0 | 126 [480 | 0.0

NOTE:

Lt,Lr & w VALUES IN FEET.

FOR PAVEMENT WIDTHS GREATER THAN 72 FEET
USE Lr VALUES DEVELOPED BY IGRDS.

& MINIMUM ALLOWABLE RADIUS

TC-5

VIRGINIA DEPARTMENT OF TRANSPORTATION

REV. 1707
801.39




DESIGN FACTORS FOR A DESIGN SPEED OF 70 MPH

(RURAL) USING E= 8/ MAX.

DESIGN VELOCITY=70 WIDTH=18 FT ‘ WIDTH=20 FT ‘ WIDTH=22 FT ‘ WIDTH=24 FT ‘W\DTH:ALS FT ‘W\DTH:72 FT
IGRDS EQUIVALENTS (NUMBER OF LANES AT LANE WIDTH)

1e 9 1e 10 Te 11 1@ 12 2 @ 12 3 e 12
RADIUS (FT) ECO Lt Lr WLt Lr wo| Lt Lr WLt Lr WLt Lr WLt Lr w
20000 2.1 220 |220 | 0.0 | 220 | 220 | 0.0 |220 | 220 | 0.0 | 220 |220 | 0.0 | 220 |220 | 0.0 | 220 | 220 |0.0
15000 2.1 220 |220 | 0.0 | 220 | 220 | 0.0 |220 | 220 |0.0 | 220 |220 | 0.0 | 220 |220 | 0.0 | 220 | 220 |0.0
10000 2.2 210 220 | 0.0 | 210 | 220 | 0.0 |210 |220 |0.0 | 210 |220 | 0.0 | 210 |220 | 0.0 | 210 |220 |0.0
7000 3.0 154 |220 | 0.0 | 154 | 220 | 0.0 |154 |220 | 0.0 |154 |220 | 0.0 | 154 |220 | 0.0 | 154 | 220 |0.0
5000 4.1 13 220 | 0.0 | 13 220 | 0.0 |13 220 | 0.0 | M3 |220 | 0.0 | 13 220 | 0.0 | 134 | 260 |0.0
4000 5.0 93 220 |0.0 | 93 |220 |0.0 |93 220 | 0.0 | 93 |220 | 0.0 | 101 240 | 0.0 | 126 | 300 |0.0
3000 6.3 74 |220 | 0.0 | 74 |220 | 0.0 |74 220 | 0.0 | 74 |220 | 0.0 | 100 |300 | 0.0 | 127 | 380 |0.0
2500 7.2 49 |220 | 3.6 | 52 |220 | 2.6 |65 220 | 0.0 | 65 |220 | 0.0 | 100 |[340 | 0.0 | 129 | 440 |0.0
2250 7.6 48 |220 | 3.7 | 51 220 | 2.7 | 61 220 | 0.0 | 67 |240 | 0.0 | 100 |360 | 0.0 | 128 | 460 |0.0
2000 8.0 48 |220 | 3.9 ] 56 |240 | 2.9 |58 220 | 0.0 | 63 |240 | 0.0 | 95 |360 | 0.0 | 126 | 480 |0.0
R 1821 8.0 45 |220 | 4.0] 55 |240 | 3.0 | 58 240 | 2.0 | 83 |240 | 0.0 | 95 |360 | 0.0 | 126 | 480 |0.0

NOTE:

Lt,Lr & w VALUES IN FEET.

FOR PAVEMENT WIDTHS GREATER THAN 72 FEET
USE Lr VALUES DEVELOPED BY IGRDS.

& MINIMUM ALLOWABLE RADIUS

REV. 1707
801.40

VIRGINIA DEPARTMENT OF TRANSPORTATION




TC-5.01

STANDARD SYMBOLS

LOCATION B, 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

PLCe ittt POINT OF BEGINNING OF BASELINE CIRCULAR CURVE.

Pl ettt POINT OF ENDING OF BASELINE CIRCULAR CURVE

P.C.Cootriitiiies e POINT OF BASELINE COMPOUND CURVATURE.

PR Cotvereee et POINT OF BASELINE REVERSE CURVE.

oSt ittt POINT OF CHANGE FROM TANGENT TO TRANSITION CURVE. (TANGENT TO SPIRAL)

S.Ce it POINT OF CHANGE FROM TRANSITION CURVE TO CIRCULAR CURVE. (SPIRAL TO CIRCULAR)

C.St ittt POINT OF CHANGE FROM CIRCULAR CURVE TO TRANSITION CURVE. (CIRCULAR TO SPIRAL]

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

RADIUS oot RADIUS OF BASELINE CIRCULAR CURVE.

DV oottt APPROXIMATE MAXIMUM SAFE SPEED IN MILES PER HOUR USING STANDARD RATE OF SUPER-
ELEVATION.

NC oottt APPROXIMATE MAXIMUM SAFE SPEED IN MILES PER HOUR WITH NO SUPERELEVATION.
FACTORS APPLY ONLT TO URBAN LOW SPEED CONDITIONS

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

W OR PW oo, WIDTH OF STANDARD PAVEMENT

ZT ottt DISTANCE FROM TRANSITIONED BASELINE TO EDGES OF TRANSITIONED PAVEMENT

W et MAXIMUM TOTAL PAVEMENT WIDENING.

E e RATE OF SUPERELEVATION.

F e SAFE SIDE FRICTION FACTOR.

S e AMOUNT OF SUPERELEVATION TO BE APPLIED TO THE BASELINE GRADE TO OBTAIN THE
FLEVATIONS OF THE EDGES OF TRANSITIONED PAVEMENT

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

LE et STANDARD PAVEMENT CROWN TRANSITION OR TANGENT RUNOUT SECTION.

CP ottt CHORD POINT (1/10 INCREMENTS OF TRANSITION CURVE).

NP .ot NORMAL PAVEMENT CROWN.

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

“RereRece TRANSITION CURVES FOR RURAL AND URBAN

HIGHWAYS AND STREET CONDITIONS REV. 1/07

VIRGINIA DEPARTMENT OF TRANSPORTATION 802.01




- 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.

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

A TABLE FOR "LOW SPEED URBAN" DESICNS IS ON SHEET 802.24 WITH A RANGE OF STANDARD PAVEMENT WIDTHS
(W), SUPERELEVATION RUNOFF (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 45 MPH. 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.

FOR MINIMUM DESIGN FACTORS FOR VARIOUS DESIGN SPEEDS FOR URBAN CONDITIONS SEE SHEETS 802.25 THRU 802.33

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 (%). SEE SHEET 802.07 FOR A
GRAPHICAL ILLUSTRATION OF THE APPLICATION OF THIS CORRECTION.

FOR CURVE RADI 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
REV. 1/07 URBAN CONDITION

802.02 VIRGINIA DEPARTMENT OF TRANSPORTATION




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 DESICN.

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 802.34 THRU 802.44.

ON CURVES WITH GREATER THAN 2865 FT 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 24'0R WIDER AND A RADIUS OF 882 FT.OR GREATER, THERE WILL BE NO SPIRAL TRANSITION OR
PAVEMENT WIDENING. PAVEMENT WILL BE SUPERELEVATED BY AN AMOUNT EQUAL TO THE RATE SHOWN IN THESE 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.

EXPLANATION OF TABLES AND INSTRUCTIONS FOR USE
RURAL CONDITION

VIRGINIA DEPARTMENT OF TRANSPORTATION 802 .03




TC-5.01
GENERAL CONDITION

ALL ORIGINAL CROSS SECTIONS SHALL BE TAKEN FROM THE BASELINE AT STATIONS, PLUS FIFTIES, 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 PLUS FIFTIES SHOULD BE OMITTED.

SLOPE STAKES SHOULD BE SET AT THE POSITIONS ON THE TRANSITION GIVEN ON SHEETS 802.16, 802.177 AND 802.18 AND GROUND CROSS
SECTIONS TAKEN AT THESE POSITIONS OMITTING THE STATIONS AND PLUS FIFTIES 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 CROWN TRANSITIONS, SHEET 802.177 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.CU'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 802.1/ 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 APPENDIX A OF THE ROAD DESIGN MANUAL
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.

REFER TO CHAPTER 4 OF AASHTO'S A POLICY ON GEOMETRIC DESIGN OF HIGHWAYS AND STREETS FOR INFORMATION ON THE USE OF
18" PAVEMENT WIDTHS (9'LANE WIDTHS).

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

FEXPLANATION OF TABLES AND INSTRUCTIONS FOR USE
REV. 1/07 GENERAL CONDITION

802.04 VIRGINIA DEPARTMENT OF TRANSPORTATION




CHORD POINTS <CP):%

TANGENT

NOTE:

PAVEMENT WIDENING OF RURAL ROADWAYS
WILL BE ACHIEVED BY EQUAL WIDENING
OF BOTH EDGES OF PAVEMENT OVER THE
SUPERELEVATION RUNOFF LENGTH (Lr).

PLAN OF TRANSITION

TC-5.01

S.C. OR C.s.

NOTE:
ON THE INSIDE OF CURVE THE STANDARD

Lr

PAVEMENT CROWN (C) SHALL BE HELD UNTIL
IT IS EXCEEDED BY THE TABULATED (S) VALUE,
THEN THE (S) VALUES SHALL BE APPLIED.

OUTSIDE EDGE OF
BT/TRANSTONED PAVEMENT

Lt = Lr(2/B)

S
e : ;
- ] C T T
T S
EDGE OF PAVE. —_

NORMAL CROWN Lt VARIABLE——= —_—
8| Lr X C Pla
= _ )
ol = C = (W/2)(NPC/100) 2
= o
(@)
S
wn

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

PROFILE OF TRANSITION

™\ INSIDE EDGE OF
TRANSITIONED PAVEMENT

NOTE: SHORT VERTICAL CURVES SHOULD BE INSERTED

BY EYE AT POINTS (P) IF CONSIDERED NECESSARY.

FINISHED GRADE LINE

| TRANSITIONED PAVE.

Vo - B

PAVEMENT SURFACE

v

4. - Ty

| PLAN GRADE ELEVATION AS
‘ COMPUTED FOR LOCATION B.

INSIDE EDGE OF
TRANSITIONED PAVE.

(B GRADE)

sl
OUTSIDE EDGE OF

CROSS SECTION THRU TRANSITION

DETAILS FOR TRANSITIONED B
RURAL CONDITION WITH PAVEMENT WIDENING

VIRGINIA DEPARTMENT OF TRANSPORTATION

REV. 1/07
802.05




TC-5.01 g

c
B \ SUPERELEVATION (E)
Lt = Lr(2/BD
PRSI :

SECTION A-A
NORMAL CROWN
B
1
SECTION B-B
NORMAL CROWN
REMOVED (FLAT)
sg
SECTION C-C
FULL SUPERELEVATION
C = (W/2)NPC/100) Z C = (W/2)(NPC/100) %
- S = (W/2)(E/100) ¥
E 2/3 Lr V3L
_— oLt 13 Lr - 77T
— OUTSIDE EDGE OF PAVEMENT —x/ o - .
OUTSIDE EDGE OF PAVEMENT — ///// _ C
BL GRADE &/ j BLGRADE _— l, ‘L
— ﬁ‘ — T !
/// i _— ¢ S
1 S A I _—
;\NS\DE EDGE OF PAVEMENT - T i
g ] INSIDE EDGE OF PAVEMENT A~
| I Lt Lr
NOTE : ON THE INSIDE OF CURVE THE STANDARD PAVEMENT
SUPERELEVATED BY AN AMOUNT EQUAL TO THE CROWN (C) SHALL BE HELD UNTIL IT IS EXCEEDED BY THE
TABULATED RATE OF SUPERELEVATION (E).
STANDARD PAVEMENT CROWN
SUPERELEVATED BY AN AMOUNT EXCEEDING THE
STANDARD PAVEMENT CROWN

REV. 170

802.06

DETAILS FOR NON-TRANSITION B
7 URBAN CONDITIONS AND RURAL CONDITIONS WITHOUT PAVEMENT WIDENING

VIRGINIA DEPARTMENT OF TRANSPORTATION




TC-5.01

B

POINT OF FINISHED GRADE ‘\

48'- 0"

| (DESIGN SOFTWARE - 2 LANES, 12 FT. WIDE)

POINT OF FINISHED GRADE |

N
-
2
2

_on 241 - QO .

33 - 0" 33 - 0"
(DESIGN SOFTWARE - 3 LANES, 11 FT. WIDE)

X 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 Il - ELEMENTS OF DESICN
(SUPERELEVATION RUNOFF).

ON STANDARD TC-5.01ULS, TC-5.01U , AND TC-5.01R (WITHOUT PAVEMENT WIDENING)
SUPERELEVATED CURVES, POSITION THE SUPERELEVATION RUNOFF SECTION (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.

DETAILS OF SUPERELEVATION ABOUT BASELINE

VIRGINIA DEPARTMENT OF TRANSPORTATION REV. 1/07
802.07




TC-5.01

1
T

POINT OF FINISHED GRADE \
12! *?J

24"
! (DESIGN SOFTWARE - 2 LANES, 12 FT. WIDE>

THE PAVEMENT WIDTHS SHOWN IN THE STANDARD TC-5.01 TABLES ON SHEET 802.25
THROUGH 802.44 REPRESENT TWICE THE DISTANCE FROM THE CROWNLINE TO THE
EDGE OF PAVEMENT ON THE HIGH SIDE.

(DESIGN SOFTWARE - 4 LANES, 12 FT. W\DE)‘

X 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 IlII- 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.

REV. 1707
802.08

DETAILS OF SUPERELEVATION ABOUT BASELINE

VIRGINIA DEPARTMENT OF TRANSPORTATION




TC-5.01

55

B C
.
R
T
RADIUS 3
B
) L
Lo
c D

FXAMPLE FOR FOUR LANE ROADWAYS

VIRGINIA DEPARTMENT OF TRANSPORTATION REV. 1707
802.09




LENGTH OF COMPOUND SpiRa,

HIGH SIDE EDGE OF PAVEMENT

FIRST CURVE

HIGH SIDE EDGE
OF PAVEMENT

T
S
i
B ORADE é
A4

LOW SIDE EDGE
OF PAVEMENT

OR S.C/|

C.s.

NOTE:

1. FOR COMPOUND CURVES
SHALL NOT EXCEED 1.5:1.

2. FOR COMPOUND CURVES
SHARPER RADIUS (R2) SH

5. COMPUTE STRAIGHT LINE

S
| SECOND CURVE
I 8 oranE
S
—— e —_
© S|3
o ol Low SIDE EDGE
o OF PAVEMENT
(@]
PROFILE

ON OPEN ROADWAYS, THE RATIO OF FLATTER RADIUS (R TO THE SHARPER RADIUS (R2)
WHERE PRACTICAL, A DESIRABLE MAXIMUM RATIO OF 1.75:1 SHOULD BE USED.

ON RAMPS AND AT INTERSECTIONS, THE RATIO OF THE FLATTER RADIUS (RT TO THE
ALL NOT EXCEED 2:1.

WIDENING AND SUPERELEVATION TRANSITION FROM MAXIMUM OF FIRST CURVE TO

MAXIMUM OF SECOND CURVE.

4. REFER TO CHAPTER 3 O

F THE AASHTO GREEN BOOK FOR ADDITIONAL COMPOUND CURVE DESIGN INFORMATION.

TC-5.01

SPECIFICATION
REFERENCE

METHOD OF APPLYING TC-5.01 ON COMPOUND CURVES

RURAL CONDI

TIONS WITH PAVEMENT WIDENING

VIRGINIA DEPARTMENT OF TRANSPORTATION

REV. 1707
802.1




TC-5.01

HIGH SIDE EDGE
OF PAVEMENT

HIGH SIDE EDGE
OF PAVEMENT

! T — T 1
S —_— S
FIRST CURVE | I —— _— S
| —— — i SECOND CURVE
B GRADE — —
? ///// \\\\ ?@ GRADE
LOW SIDE EDGE G LOW SIDE EDGE
OF PAVEMENT o e| OF PAVEMENT
Shrs 2 “
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'S A POLICY ON THE GEOMETRIC DESIGN OF HIGHWAYS AND STREETS
FOR ADDITIONAL REVERSE CURVE DESIGN INFORMATION.

REV. 1707
802.12

METHOD OF APPLYING TC-5.01T ON REVERSE CURVES

SPECIFICATION
REFERENCE

RURAL CONDITIONS WITH PAVEMENT WIDENING

VIRGINIA DEPARTMENT OF TRANSPORTATION




SPECIFICATION

LENGTH OF COMPOUND Spirs,

HIGH SIDE EDGE
OF PAVEMENT

HIGH SIDE EDGE
OF PAVEMENT

- i
: s
FIRST CURVE X | SECOND CURVE
GRADE
B < I 8 oranE
77777 R s
LOW_ SIDE EDGE |O S T —— K
OF PAVEMENT 3|9 Iy T T i
Ol o« <lG Low. SIDE EDGE
o OF PAVEMENT
O
PROFILE
NOTE:

1.

FOR COMPOUND CURVES ON OPEN ROADWAYS, THE RATIO OF FLATTER RADIUS (RT TO THE SHARPER RADIUS (R2)

SHALL NOT EXCEED 1.5:1. WHERE PRACTICAL, A DESIRABLE MAXIMUM RATIO OF 1.75:1 SHOULD BE USED.

2.

SHARPER RADIUS (R2) SHALL NOT EXCEED 21

3.

LENGTH OF COMPOUND SPIRAL COMPUTED PER PAGE 802.22.

FOR COMPOUND CURVES ON RAMPS AND AT INTERSECTIONS, THE RATIO OF THE FLATTER RADIUS

(R TO THE

COMPUTE SUPERELEVATION TRANSITION FROM MAXIMUM OF FIRST CURVE TO MAXIMUM OF SECOND CURVE.

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

TC-5.01

REFERENCE

URBAN CONDITIONS & RURAL CONDITIONS WITHOUT PAVEMENT WIDENING

METHOD OF APPLYING TC-5.07T ON COMPOUND CURVES

VIRGINIA DEPARTMENT OF TRANSPORTATION

802.13

REV. 1707




TC-5.01

HIGH SIDE EDGE
OF PAVEMENT

HIGH SIDE EDGE

: — - oF F‘{A\/EMENT
S _ _
FIRST CURVE — — >
ﬁ E— —_— } SECOND CURVE
B GRADE : S — — !B orADE
I —— e {
LOW SIDE EDGE s LOW SIDE EDGE
OF PAVEMENT silo o | OF PAVEMENT
ol N
o) vl G
PROFILE S
NOTE:

1.

COMPUTE SUPERELEVATION TRANSITION FROM MAXIMUM OF FIRST CURVE

TO MAXIMUM OF SECOND CURVE. LENGTH OF SUPERELEVATION RUNOFF (Lr)
COMPUTED PER PAGE 802.22.

REFER TO CHAPTER 3 OF THE AASHTO'S A POLICY ON THE GEOMETRIC DESIGN OF HIGHWAYS AND

STREETS

FOR ADDITIONAL REVERSE CURVE DESIGN INFORMATION.

REV. 1707
802.14

METHOD OF APPLYING TC-5.010ON REVERSE CURVES

VIRGINIA DEPARTMENT OF TRANSPORTATION

URBAN CONDITIONS & RURAL CONDITIONS WITHOUT PAVEMENT WIDENING

SPECIFICATION
REFERENCE




TC-5.01

TRANSITION  TABLE

CENGTH OF START/END DISTANCE IN FEET FROM
OF START/END OF SUPERELEVATION RUNOFF SECTION (Lr) NORMAL
TANGENT RUNOUT SUPERELEVATION
CROWN
W RUNOFF
(Lr) 1 2 3 4
220 0 44 88 132 176 220
200 0 40 80 120 140 200
180 0 36 72 108 144 180
160 0 32 64 96 128 160
140 0 28 56 84 112 140
120 0 24 48 72 96 120
100 0 20 40 60 80 100
90 0 18 36 54 72 90
80 0 16 32 48 64 80
60 0 15 30 45 —_— 60
40 0 20 S S S 40

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).

CROWN TRANSITION / TANGENT RUNOUT (Lt) TABLE

REV. 1707 VIRGINIA DEPARTMENT OF TRANSPORTATION
802.16




URBAN CONDITIONS
RURAL CONDITIONS WITHOUT PAVEMENT WIDENING

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

TC-5.01

LENGTH OF END/
SUPERELEVATION BEGIN DISTANCE IN FEET FROM P.C. DISTANCE IN FEET FROM FUL

RUNOFF TRAUNNGOEUNTT P.C. OR P.T. ON TANGENT P.T. P.C. OR P.T. ON CURVE ELEYEA;‘ON
() (o ] 2 3 4 5 6 7 8 9

480 320 272 224 176 128 80 32 STAKE 16 64 112 160
460 307 261 215 169 123 77 31 STAKE 15 61 107 153
440 293 249 205 161 17 73 29 STAKE 15 59 103 147
420 280 238 196 154 12 70 28 STAKE 14 56 98 140
400 267 227 187 147 107 67 27 STAKE 13 53 a3 133
380 253 215 177 139 101 63 25 STAKE 13 51 89 127
360 240 204 168 132 96 60 24 STAKE 12 48 84 120
340 227 193 159 125 91 57 23 STAKE 1 45 79 13
320 213 181 149 17 85 53 21 STAKE 1 43 75 107
300 200 170 140 110 80 50 20 STAKE 10 40 70 100
280 187 159 131 103 75 47 19 STAKE g 37 65 93
260 173 147 X 121 95 X | 89 43 X 17 sTAKE X 9 35 X 61 87
240 160 136 X 12 g X | 64 40 X 16 STAKE X 8 30 X 56 80
220 147 125 X 103 g1 X 59 37 X 15 STAKE X 7 29 X 5 73
200 133 s X 93 73 X | 53 33 X 13 STAKE X 7 27 X 47 67
180 120 oz X | 84 66 X | 48 30 X 12 STAKE X 6 24 X 42 60
60 107 o X | 75 59 X | 43 27 X 1 STAKE X 5 21 X 37 53

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).

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

TABLE |

VIRGINIA DEPARTMENT OF TRANSPORTATION

REV. 1707

802.17




- RURAL CONDITIONS WITH PAVEMENT WIDENING

FOR USE WITH FLEXIBLE AND CONCRETE PAVEMENT

DISTANCE IN FEET FROM T.S. OR S.T. s.C.
LENGTH OF T.S. OR
SUPERELEVATION OR ALONG SPIRAL TRANSITION .S
RUNOFF (Lr) S.T.
1 2 3 4 5 6 7 8 9
480 o 48 96 144 192 240 288 336 384 432 480
460 o 46 92 138 184 230 276 322 368 414 460
440 o 44 88 132 176 220 264 308 352 396 440
420 o 42 84 126 168 210 252 294 336 378 420
400 o 40 80 120 160 200 240 280 320 360 400
380 o 38 76 14 152 190 228 266 304 342 380
360 o 36 72 108 144 180 216 252 288 324 360
340 o 34 68 102 136 170 204 238 272 306 340
320 o 32 64 96 128 160 192 224 256 288 320
300 0 30 60 90 120 150 180 210 240 270 300
280 0 28 56 84 12 140 168 196 224 252 280
260 0 26 X 52 78 X 104 130 X 156 182 X 208 234 X | 260
240 0 24 X 48 72 X 96 120 X 144 168 X 192 216 X | 240
220 0 22 X 44 6 X 88 1o X 132 154 X 176 198 X | 220
200 0 20 X 40 60 X 80 100 X 120 140 X 160 180 X | 200
180 0 18 X 36 54 X 72 90 X 108 126 X 144 162 X | 180
160 0 16 X 32 48 X 64 go X 96 12 X 128 144 X | 160
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.

TABLE 2

REV. /07 VIRGINIA DEPARTMENT OF TRANSPORTATION
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URBAN LOW SPEED DESIGN TABLE

TC-5.01

MIN.
DV/NC 1y s c Lr GENERAL DESIGN CONSIDERATIONS
(MPH) (FEET)
eenD . 01 > 75 175 1. WHEN "URBAN LOW SPEED" DESIGNS UTILIZE SUPERELEVATION, THEY
WILL BE SUPERELEVATED BY AN AMOUNT EQUAL TO THE NORMAL
3 40 0.178 3.00 115 CROWN (TYPICALLY 2.07) AND THE APPROXIMATE MAXIMUM SAFE SPEED
RATE OF CHANGE OF SIDE FRICTION (f) IN FT./SEC:
. . S os 00 (DV) AFFORDED THEREBY.
SUPERELEVATION RATE.
30 0.221 3.50 90 2. WHEN "URBAN LOW SPEED" DESIGNS UTILIZE NO SUPERELEVATION, THE
FRICTION FACTOR. APPROXIMATE MAXIMUM SAFE SPEED (NC) IS CALCULATED USING A
25 0.252 3.75 80 NEGATIVE NORMAL CROWN (TYPICALLY -2.0 7).
LENGTH OF SUPERELEVATION RUNOFF SECTION.
20 0.300 4.00 75

3. WHEN THE CURVE IS SUPERELEVATED, THE Lr IS APPLIED IN THE SAME

LENGTH OF TANGENT RUNOUT SECTION.
RADIUS OF CURVE.
DESIGN VELOCITY UTILIZING SUPERELEVATION. INTERPOLATION.

MAXIMUM  VELOCITY WITH NO SUPERELEVATION
(NORMAL CROWN).

TABLE.

FRICTION FACTORS (f) FOR ODD VELOCITIES
NOT LISTED SHOULD BE DERIVED BY

FOR Lr LENGTHS FOR INTERMEDIATE
VELOCITIES NOT LISTED IN TABLE USE
THE Lr FOR NEAREST VELOCITY IN

MANNER AS IN URBAN CONDITIONS WITH THE TANGENT RUNOUT (Lt
BEING EQUAL TO THE Lr VALUE. THE TANGENT RUNOUT (Lt) IS ALWAYS
ACHIEVED OUTSIDE OF THE SUPERELEVATION RUNOFF SECTIONCLr).

4. PLEASE NOTE THAT THE RADIUS VALUES LISTED ON PAGE 802.24
HAVE BEEN ROUNDED UP TO THE NEAREST FOOT.

EXAMPLES

DV = 21 mph
e =720 1

f - MAX fT INTERPOLATED DIFFERENCE BETWEEN LISTED FRICTION FACTORS
f - 0.300-[1/5(0.300-0.252)1-0.2904 (ROUND TO 0.29)

Lr = 47.2 fDV/C

Lr - 47.2(0.29)(21)/4-71.862 FT.

71.862 <90 THEREFORE Lr-90 FT.

Rmin. - DV? /15(a+f

Rmin. = (21) /15(0.02 + 0.29)=94.83870968 FT.

NC = 37 mph

e =—-20 7

f = MAX f T INTERPOLATED DIFFERENCE BETWEEN LISTED FRICTION FACTORS
f = 0.197-[2/5(0.197-0.178)1=0.1894 (ROUND TQ 0.189)

Rmin. = NC 2/15(*6 + f)

Rmin. = <37§ /15(-0.02 + 0.189)=540.0394477 FT.

METHODOLOGIES FOR CALCULATING TC-5.01T VALUES
FOR URBAN LOW-SPEED STREETS

VIRGINIA DEPARTMENT OF TRANSPORTATION

REV. 1/07
802.21




URBAN LOW SPEED DESIGN TABLE

DV/NC
(VPH) 45 40 35 30 25 20
MAX. f 0.150 0.160 0.180 0.200 0.230 0.270

FRICTION FACTORS (f) FOR ODD VELOCITIES NOT LISTED SHOULD BE
BY INTERPOLATION.

DERIVED

LEGEND

e-  SUPERELEVATION RATE.

f- FRICTION FACTOR.

Lr- LENGTH OF SUPERELEVATION RUNOFF SECTION.

Lt- LENGTH OF TANGENT RUNOUT SECTION.

R- RADIUS OF CURVE.

DV- DESIGN VELOCITY UTILIZING SUPERELEVATION.

NC- MAXIMUM VELOCITY WITH NO SUPERELEVATION

(NORMAL CROWN).

TC-5.04

GENERAL DESIGN CONSIDERATIONS

1. WHEN "URBAN LOW SPEED" DESIGNS UTILIZE SUPERELEVATION, THEY
WILL BE SUPERELEVATED BY AN AMOUNT EQUAL TO THE NORMAL
CROWN (TYPICALLY 2.07) AND THE APPROXIMATE MAXIMUM SAFE SPEED
(DV) AFFORDED THEREBY.

2. WHEN "URBAN LOW SPEED DESIGN" WITH NO SUPERELEVATION, THE
APPROXIMATE MAXIMUM SAFE SPEED (NC) IS CALCULATED USING A
NEGATIVE NORMAL CROWN (TYPICALLY -2.0 7).

5. WHEN THE CURVE IS SUPERELEVATED, THE Lr IS APPLIED IN THE SAME
MANNER AS IN URBAN CONDITIONS WITH THE TANGENT RUNOUT (Lt)
BEING EQUAL TO THE Lr VALUE. THE TANGENT RUNOUT (Lt) IS ALWAYS
ACHIEVED OUTSIDE OF THE SUPERELEVATION RUNOFF (Lr).

4. PLEASE NOTE THAT THE RADIUS VALUES LISTED ON PAGE 802.24A
HAVE BEEN ROUNDED UP TO THE NEAREST FOOT.

EXAMPLES
DV - 21mph

e =+2.0 7

f = MAX f+ INTERPOLATED DIFFERENCE BETWEEN LISTED FRICTION FACTORS

f = 0.270-01/5(0.270-0.230)1=0.262

Rmin. = DV ?/15(e + f)

Rmin. = (21%/15(0.02 + 0.262)-104.2553191 FT.

NC = 37 mph
e =20 /

f = MAX f = INTERPOLATED DIFFERENCE BETWEEN LISTED FRICTION FACTORS
f = 0.18-[2/5(0.18-0.16)1-0.172

Rmin. = NC 2/15(-e + f)

Rmin. - (37)%/15(-0.02 + 0.172)-600.4385965 FT.

METHODOLOGIES FOR CALCULATING TC-5.04 VALUES
FOR URBAN LOW-SPEED STREETS REV. 1/07

VIRGINIA DEPARTMENT OF TRANSPORTATION

802.21A




Te-5.01 RELATIVE GRADIENTS
CURVE WIDENING TABLES MIN. TRANSITION
ADJUSTMENT FACTORS LENGTH IN FEET
DESIGN | MAXIMUM RURAL CONDITIONS
SU DESIGN VEHICLE SPEED | RELATIVE WITH PAVEMENT
NUMBER \ GRADIENT WIDENING AND REVERSE
COMPONENT SIZE OF | ADJUSTMENT e rg) CURVES FOR ALL CONDITIONS
OVERALL WIDTH (w | 8.0 ft LANES FACTOR (2 SECOND RULE)
WHEELBASE (L) 20 ft ROTHATED (by) 20 074 59
FRONT OVERHANG (A)| 4 ft i o5 070 =4
1 1.00 :
30 0.66 88
LATERAL CLEARANCE 1.5 0.8333
5 55 35 0.62 103
LANE WIDTH | CLEARANCE (C) 55 70 40 0.58 17
9 ft 15 ft 3 06667 45 0.54 132
10 ft 2 ft 55 0‘6425 50 0.50 147
171 ft 2.5 ft . - 55 0.47 161
12t 3 ft 60 0.45 176
16 ft 5 ft 65 0.43 191
70 0.40 205
A - FRONT OVERHANG OF DESIGN VEHICLE FROM DEFINITIONS U - TRACK WIDTH OF DESIGN VEHICLE FROM
APPROPRIATE TABLE. APPROPRIATE TABLE.
Lt - LENGTH OF TANGENT RUNOUT SECTION
bw - ADJUSTMENT FACTOR FROM TABLE. -
v M - MULTIPLE LANE FACTOR. Vp - DESIGN VELOCITY.
C - LATERAL CLEARANCE OF DESIGN VEHICLE FROM _
APPROPRIATE TABLE. N - NUMBER OF LANES. w CALCULATED WIDENING.
E - _S(XEEEELE\/AT\ON RATE FROM APPROPRIATE nq- NUMBER OF LANES ROTATED (FROM TABLES). W - PAVEMENT WIDTH
F, - CALCULATED WIDTH OF OVERHANG FOR DESICN Pw - PAVEMENT WIDTH. We - CALCULATED TOTAL CURVE WIDTH.
VEHICLE.
L - WHEELBASE OF DESIGN VEHICLE FROM R~ RADIUS OF CURVE. W, - WIDTH OF LANE.
APPROPRIATE TABLE.
rg - RELATIVE GRADIENT FROM APPROPRIATE TABLE. 2 CALCULATED EXTRA WIDTH ALLOWANCE.
Lr - LENGTH OF SUPERELEVATION
RUNOFF SECTION. U - CALCULATED TRACK WIDTH OF DESIGN VEHICLE.
GENERAL DESIGN CONSIDERATIONS
1. WHERE PAVEMENT WIDENING IS REQUIRED, THE APPROPRIATE WIDENING IS ADDED 7. NO PAVEMENT WIDENING IS REQUIRED FOR RURAL ROADWAYS WITH 12 FOOT
TO THE LANE WIDTH WHEN CALCULATING THE SUPERELEVATION RUNOFF LENGTH (Lr). WIDE LANES AND A CURVE RADIUS GREATER THAN 881FEET.
8. PAVEMENT WIDENING IS APPLIED ONLY WHEN CALCULATED WIDENING (w) IS
2. &EiREgMPFUgCE)? SUPERELEVATION RUNOFF LENGTH (Lr) IS ROUNDED UP TO THE FaUA 10 OF CREATER TrA 2 PreT
3. WHEN THE SUPERELEVATION RUNOFF LENGTH (Lr) IS CALCULATED, IT MUST BE 9. WHEN CALCULATING WIDENING (w) FOR MULTI-LANE RURAL ROADWAYS, WIDENING
COMPARED WITH THE MINIMUM VALUE LISTED IN THE APPROPRIATE COLUMN ON IS FIRST CALCULATED USING THE SINGLE LANE WIDTH FOR "wW'.

THE RELATIVE GRADIENT TABLE.
10. AN ALTERNATE METHOD FOR MULTI-LANE UNDIVIDED PAVEMENTS (48"). THE Lr IS

4. TANGENT RUNOUT (Lt) IS ALWAYS ACHIEVED OUTSIDE OF THE SUPERELEVATION 1.5 TIMES (M=1.5) THE CORRESPONDING LENGTH FOR TWO LANE HIGHWAYS: AND
RUNOFF SECTION (Lr). FOR SIX LANE UNDIVIDED PAVEMENTS (72", THE Lr IS TWO TIMES (M-2) THE
5. NO PAVEMENT WIDENING IS REQUIRED FOR URBAN ROADWAYS. CORRESPONDING LENGTH FOR TWO LANE HICHWAYS.

1. CALCULATED WIDENING IS ROUNDED UP TO THE NEAREST 0.1 FOOT.
6. NO PAVEMENT WIDENING IS REQUIRED FOR RURAL ROADWAYS WITH A CURVE
12. CURVES WITH SPIRAL CURVE TRANSITIONS MUST HAVE A MINIMUM SUPERELEVATION
RADIUS GREATER THAN 2865 FEET. RUNOFF LENGTH (Lr) EQUAL TO 2 SECONDS OF TRAVEL TIME AT THE ROADWAY'S
DESIGN SPEED AS NOTED IN THE RELATIVE GRADIENT TABLE.

NO WIDENING REQURED FORMULAS USED TO CALCULATE SUPERELEVATION RUNOFF (Lr) AND WIDENING (w)
Lr=b, (W E/rg
Lr=MWE/rg)>  (ALT. MULTI-LANE)
WIDENING REQUIRED
Lr=buwlE ny (Wo +w/N)/rgl F— [RZE AL + A)—R WC = NU+O+FR+7Z
Lr=mlEW +w/N)/rgl (ALT. MULTI-LANE)

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

Uzu+R--/R%L? 7= (Vy /~/R ) wo_ W 2w

METHODOLOGIES FOR CALCULATING TC-5.01T VALUES

VIRGINIA DEPARTMENT OF TRANSPORTATION

REV. 1707
802.22




RURAL EXAMPLE

20 FT PAVEMENT WIDTH
(DESIGN SOFTWARE - 1LANE AT 10 FT)

V, =50 MPH R = 1000 FT
W, = 10 FT rqg = 0.50
E =76 (7.6/ PER 802.40)

U=u+R—~/ RZ - 12
U = 8.0 + 1000 — ~/ (1000)2—(20)2
U = 8.20002

Fa—~/R?+ A QL+ AR
Fu =~/ 10002+ 47 2(20) + 41— 1000
Fp = .087996

7 = (VAR
Z — (50 /~/1000)
Z = 158
We = NW+O+Fa+ 7
W = 2(8.20002 + 2)+0.087996+ 1.58
We = 22.0680
w o= W, 2W, = 22.0680 — 2(10) 2.1

(R<2865 & w>2 THEREFORE WIDENING IS REQUIRED)

Lr= [E n, Wy = w/2)/ rg 1 by
Lr = [7.6(MMWUO+ 2.1/2) / 0.5011
Lr =7.6 (11.05)/0.50

Lr =167.96

RURAL EXAMPLE

72 FT PAVEMENT WIDTH
(DESIGN SOFTWARE - 3 LANES AT 12 FT)

Vp — 40 MPH R = 500 FT
W, = 12 FT rg = 0.58
E — 8.0 (8% PER PAGE 802.38)
U=-u+R —~/RZ — 7

U = 80 + 500 — ~/ (5007?— (207

U = 8.4002

Fae ~JRZ+ A @@L+ AR

Fa— ~J(50007+ 4L 2(20) +41 —500

Fa_ .1760

Z = (Vp/~JR )
Z = (40 /~/ 500 )

/Z = 17885

We = 2 U+ O+Fat Z

W, = 2(8.4002 + 3.0) +.1760 + 1.7885
We = 24.7651

We — 2W, = 24.7651—-2012) = 0.76510.8)

FOR 72'PAVEMENT WIDTH
w=3(0.8)= 2.4

(R<BB1 & w>2 THEREFORE WIDENING IS REQUIRED)

Lr
Lr
Lr
Lr

Lr
Lr
Lr
Lr

=[E nW +w/3/ rglby
=[8 (3) (12 +2.4/3)/ 0.581 0.6667
—=(307.2/0.58) 0.6687
—=353.12M
OR
= MIE(W,+ w/N)/rg]
=2 [8(12 +4.5/3) / 0.58]
=2 (102.4/0.58)
=353.1034

URBAN EXAMPLES

TC -5.01

24 FT PAVEMENT WIDTH

(DESIGN SOFTWARE - 1LANE AT 12 FT)

Lr = (W, n, E/rg) by

Lr =012¢1(4)/0.587 1.00
Lr = (48/.058)

Lr =82.7586

Vp = 40 MPH R = 600 FT
Wy = 12 FT rg = 0.58
E = 4.0 (47 PER PAGE 802.29)

66 FT PAVEMENT WIDTH

(DESIGN SOFTWARE - 3 LANES AT 1FT)

Vp = 40 MPH R =600 FT
Wy, = 1TFT rg = 0.58
E =4.0 (47 PER PAGE 802.29)

Lr = by (W, nyE/rg

Lr =0.6667 [11(3)(4)/ 0.58]
Lr =0.6667 (132/0.58)

Lr =151.7317

OR

Lr =M (E W /rg)
Lr =2 [401/ 0.58]
Lr =2 (44/0.58)
Lr =151.7241

CALCULATED TC-5.01 EXAMPLES

VIRGINIA DEPARTMENT OF TRANSPORTATION

802.23
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TC-5.01

MINIMUM  RADIFAND SUPERELEVATION RUNOFF SECTION (Lr) LENGTHS FOR 2/ SUPERELEVATION

Lr (FEET)
RADIUS E F bV PAVEMENT WIDTH (W)
(FEET) %) (MPH) W <72 FT. R
>738 2.0 B3 45 128
539 2.0 178 40 13 NOTE:
377 20 197 35 101 FOR PAVEMENT WIDTHS GREATER
THAN 72 FEET USE Lr VALUES DEVELOPED
249 2.0 221 30 30 BY THE DESIGN SOF TWARE.
154 2.0 252 25 80
84 2.0 .300 20 75

MINIMUM  RADII FOR DESIGNS
UTILIZING NORMAL PAVEMENT CROWN

RADIUS F NC
(FEET) (MPH)
> 945 163 45
676 178 40
462 197 35
299 221 30
180 252 25
96 .300 20

REV. 1707
802.24

SUMMARY OF STD. TC-5.01ULS

VIRGINIA' DEPARTMENT OF TRANSPORTATION
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TC-5.04

MINIMUM  RADIAND  SUPERELEVATION RUNOFF SECTION LENGTHS (Lr) FOR +2/ SUPERELEVATION

LENGTH OF SUPERELEVATION RUNOFF (Lr) IN FEET
RADIUS | E . DV PAVEMENT WIDTH (W)
(FEET) | D WMPH) [ oa | 36 | 28 | s80' | 86 | 720 |W > 72
(1012" |(1.5012"] (2012 | (3010} | (3011) | (3012")
> 795 2.0 | 0150 | 45 45 56 67 75 B2 90
593 2.0 | 0160 | 40 42 52 63 70 77 B4
408 2.0 | 0180 | 35 39 49 59 65 72 78
273 2.0 |0.200| 30 37 46 55 61 67 74
167 2.0 |0.230| 25 35 43 52 58 64 69
92 2.0 |0.270| 20 33 41 49 55 60 66

* FOR PAVEMENT WIDTHS GREATER THAN 72 FEET USE Lr VALUES DEVELOPED BY
THE DESIGN SOF TWARE.

MINIMUM  RADII FOR DESIGNS
UTILIZING -2/ SUPERELEVATION NORMAL PAVEMENT CROWN

RADIUS ¢ NC
(FEET) (MPH)
> 1039 150 45
762 160 40
510 180 35
333 .200 30
198 .230 25
107 .270 20

REV. 1707
802.24A

SUMMARY

OF STD. TC-5.04 ULS (URBAN-LOW SPEED) DESIGN FACTORS

VIRGINIA' DEPARTMENT OF TRANSPORTATION




DESIGN FACTORS FOR A DESIGN SPEED OF 20 MPH
(URBAN) USING E= 47 MAX.

TC-5.01

PAVEMENT WIDTH
RADIUS £ 2¢ FT | 36 FT [ 48 FT | 0 FT | 6 FT | 72 FT
(FEET 2 DESIGN SOFTWARE EQUIVALENTS (NUMBER OF LANES AT LANE WIDTH)
1e 12 1.5 e 12 2 0 12 3 0 10 30 1 30 12
Lt Lr Lt Lr Lt Lr Lt Lr Lt Lr Lt Lr

1400 NC 0 0 0 0 0 0 0 0 0 0 0 0

961 2.0 33 33 | 41 41 49 49 55 55 60 60 65 65 NOTE:

884 2.1 33 35 | 41 43 49 52 55 57 60 63 65 69 Lt AND Lr VALUES IN FEET.

810 2.2 33 36 | 41 45 49 54 55 60 60 66 65 72 FOR PAVEMENT WIDTHS CREATER THAN
735 2.3 33 | 28 | 41 47 49 | s6 55 63 | 60 69 | 65 75 ?ﬁEFEE;GUNSESOLFfTVWAALRUES DEVELOPED BY
053 . 22 39 | o i EE 22 65 eo /2 6 /8 LISTED RADIUS IS THE MINIMUM ALLOWABLE
578 2.5 33 41 41 51 49 61 55 68 60 75 65 82 RADIUS FOR THE CORRESPONDING E, Lt,
516 2.6 33 43 41 53 49 64 55 71 60 78 65 85 AND T VALEES,

464 2.7 33 44 41 55 49 66 55 73 60 81 65 88

421 2.8 33 46 | 41 57 49 69 55 76 | 60 84 65 91

383 2.9 33 48 | 41 59 49 71 55 79 | 60 87 65 95

351 3.0 33 49 | 41 61 49 73 55 82 | 60 90 65 98

322 3.1 33 51 41 63 49 76 55 34 60 93 65 101

296 3.2 33 52 | 41 65 49 | 78 55 87 60 96 65 | 104

273 3.3 33 54 | 41 67 49 81 55 90 60 99 65 | 108

252 3.4 33 56 | 41 69 49 83 55 92 60 | 102 | 65 1

232 3.5 33 57 | 41 71 49 86 55 95 60 | 105 | 65 | 114

214 3.6 33 59 41 73 49 88 55 98 60 108 65 n7

196 3.7 33 60 | 41 75 49 90 55 100 | 60 10 | 65 | 120

179 3.8 33 62 | 41 77 49 93 55 103 | 60 13 | 65 | 124

160 3.9 33 64 | 41 79 49 95 55 106 | 60 116 65 | 127

127 4.0 33 65 | 41 81 49 98 55 109 | 60 19 65 | 130

SPECIFICATION

REFERENCE

TRANSITION CURVES - URBAN

20 MPH DESIGN SPEED

VIRGINIA DEPARTMENT OF TRANSPORTATION

REV. 1707
802.25




TC-5.01

DESIGN FACTORS FOR A DESIGN SPEED OF 25 MPH

(URBAN) USING E= 47 MAX.

PAVEMENT WIDTH

RADIUS E 24 FT | 36 FfT | 48 FT | 0 FT | 66 FT | 72 FT
(FEET) 0 DESIGN SOFTWARE EQUIVALENTS (NUMBER OF LANES AT LANE WIDTH)
Te 12! 15 @ 12 2 0 12 3 e 10 3 e 11 30 12
Lt Lr Lt Lr Lt Lr Lt Lr Lt Lr Lt Lr
2500 NC 0 0 0 0 0 0 0 0 0 0 0 0
1407 2.0 35 35 | 43 43 52 52 58 58 63 63 69 69 NOTE:
1299 2.1 35 36 43 45 52 54 58 60 63 66 69 72 Lt AND Lr VALUES IN FEET.
oS 22 | 35 | 38 | 43 | 48 | 52 | 57 | 58 | 63 | 63 | /0 | 69 | 76 FOR PAVEMENT WIDTHS GREATER THAN
1094 2.3 35 | 40 | 43 50 52 60 58 66 63 73 | 69 79 ?iEFEE;GUNSESOLFfTVWAALRUES DEVELOFED BY
990 G 2 2 | 43 o2 o2 62 o8 69 6 ° e 8 LISTED RADIUS IS THE MINIMUM ALLOWABLE
883 2.5 35 43 | 43 54 52 65 58 72 63 79 69 86 RADIUS FOR THE CORRESPONDING E, Lt,
793 2.6 35 45 | 43 56 52 67 58 75 63 82 69 90 FRD LT VALEES,
718 2.7 35 47 | 43 58 52 70 58 78 63 85 69 93
654 2.8 35 48 | 43 60 52 72 58 80 63 88 69 96
598 2.9 35 50 43 63 52 75 58 83 63 92 69 100
548 3.0 35 52 | 43 65 52 78 58 86 63 95 69 103
505 31 35 54 | 43 67 52 30 58 39 63 98 69 107
466 3.2 35 55 | 43 69 52 83 58 92 63 101 | 69 110
430 3.3 35 57 43 71 52 85 58 95 63 104 69 114
397 3.4 35 59 | 43 73 52 33 58 98 63 | 107 | 69 17
367 3.5 35 60 | 43 75 52 90 58 100 | 63 10 | 89 | 120
339 3.6 35 62 43 78 52 93 58 103 63 14 69 124
31 3.7 35 64 | 43 80 52 96 58 106 | 63 17 | 69 | 127
284 3.8 35 66 43 82 52 98 58 109 63 120 69 131
255 3.9 35 67 | 43 84 52 101 58 12 63 | 123 | 89 | 134
204 4.0 35 69 | 43 86 52 | 103 | 58 15 63 | 126 | 69 | 138
TRANSITION CURVES - URBAN
REV. 1/07 25 MPH DESIGN SPEED

802.26

VIRGINIA DEPARTMENT OF TRANSPORTATION




DESIGN FACTORS FOR A DESIGN SPEED OF 30 MPH
(URBAN) USING E= 47 MAX.

PAVEMENT WIDTH

RADIUS E 2¢ FT | 36 FT [ 48 FT | 0 FT | 6 FT | 72 FT
(FEED) 0 DESIGN SOFTWARE EQUIVALENTS (NUMBER OF LANES AT LANE WIDTH)
10 12! 1.5 © 12' 2 e 12 3 e 10 30 1 3 e 12
Lt Lr Lt Lr Lt Lr Lt Lr Lt Lr Lt Lr
3000 NC 0 Q 0 0 0 0 0 0 0 0 0 0
1940 2.0 37 37 | 46 46 55 55 61 61 67 67 73 73
1795 2.1 37 39 | 46 48 55 58 61 64 67 70 73 77
1658 2.2 37 40 | 46 50 55 60 61 67 67 74 73 80
1525 2.3 37 42 | 48 53 55 63 61 70 67 77 73 84
1393 2.4 37 44 | 46 55 55 66 61 73 67 80 73 88
1255 2.5 37 46 | 46 57 55 89 61 76 67 84 73 91
1134 2.6 37 48 | 46 60 55 71 61 79 67 87 73 95
1030 2.7 37 50 | 46 62 55 74 61 82 67 90 73 99
941 2.8 37 51 46 64 55 77 61 85 67 94 73 | 102
863 2.9 37 53 | 46 66 55 80 61 88 67 97 73 | 106
794 3.0 37 55 46 69 55 872 61 91 67 100 73 110
732 31 37 57 46 71 55 85 61 94 67 104 73 n3
677 3.2 37 59 | 46 73 55 88 61 97 67 107 | 73 17
627 3.3 37 60 46 75 55 90 61 100 67 10 73 120
580 3.4 37 62 | 46 78 55 93 61 104 67 14 73 | 124
537 3.5 37 64 | 46 80 55 96 61 107 67 117 73 | 128
496 3.6 37 66 | 46 82 55 99 61 110 67 120 | 73 131
457 3.7 37 68 46 85 55 101 61 113 67 124 73 135
417 3.8 37 70 | 46 87 55 104 61 116 67 127 | 73 | 139
375 3.9 37 71 46 89 55 107 61 19 67 130 73 142
300 4.0 37 7% | 46 91 55 110 61 122 67 134 | 73 | 146

NOTE:
Lt AND Lr VALUES IN FEET.

FOR PAVEMENT WIDTHS GREATER THAN
72 FEET USE Lr VALUES DEVELOPED BY
THE DESIGN SOFTWARE.

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

TC-5.01

TRANSITION CURVES - URBAN

S50 MPH DESIGN SPEED

VIRGINIA DEPARTMENT OF TRANSPORTATION

REV. 1707
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TC-501 | DESIGN FACTORS FOR A DESIGN SPEED OF 35 MPH
(URBAN) USING E= 47 MAX.

PAVEMENT WIDTH
RADIUS E 24 FT | 36 FT | 48 FT | 60 FT | 66 FT | 72 FT
(FEET) () DESIGN SOFTWARE EQUIVALENTS (NUMBER OF LANES AT LANE WIDTH)
1e 12’ 15 @ 12' 2 e 12! 3 © 10 30 11 3 e 12
Lt Lr Lt Lr Lt Lr Lt Lr Lt Lr CR Lr
4000 NC 0 0 0 0 0 0 0 0 0 0 0 0
2561 2.0 39 39 | 49 49 59 59 65 65 71 71 78 78
2374 2.1 39 41 49 51 59 61 65 68 71 75 78 82
2199 2.2 39 43 | 49 54 59 64 65 71 71 79 78 86
2031 2.3 39 45 | 49 56 59 67 65 75 71 82 78 90
1866 2.4 39 47 | 48 59 59 70 65 78 71 86 78 93
1697 2.5 39 49 49 61 59 73 65 81 71 39 78 g7
1538 2.6 39 51 49 63 59 76 65 84 71 93 78 101
1403 2.7 39 53 | 48 66 59 79 65 88 71 96 78 105
1285 2.8 39 55 49 68 59 82 65 9 71 100 78 109
182 2.9 39 57 49 71 59 85 65 94 71 103 78 n3
1090 3.0 39 59 | 49 73 59 88 65 97 71 107 | 78 17
1008 3.1 39 60 49 75 59 90 65 100 71 10 78 120
933 3.2 39 62 | 49 78 59 93 65 104 71 14 78 124
865 3.3 39 64 | 49 80 59 96 65 107 71 118 78 128
802 3.4 39 66 49 83 59 99 65 10 71 121 78 132
743 3.5 39 68 | 49 85 59 102 65 13 71 125 | 78 136
688 3.6 39 70 49 88 59 105 65 17 71 128 78 140
634 3.7 39 72 | 48 30 59 108 65 120 71 132 | 78 144
580 3.8 39 74 | 49 92 59 1M 65 123 71 135 | 78 148
522 3.9 39 76 49 g5 59 14 65 126 71 139 78 151
420 4.0 39 78 | 49 97 59 17 65 130 71 142 | 78 155

NOTE:
Lt AND Lr VALUES IN FEET.

FOR PAVEMENT WIDTHS GREATER THAN
72 FEET USE Lr VALUES DEVELOPED BY
THE DESIGN SOFTWARE.

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

TRANSITION CURVES

URBAN

REV. /07 55 MPH DESIGN SPEED

802.28 VIRGINIA' DEPARTMENT OF TRANSPORTATION

SPECIFICATION
REFERENCE




DESIGN FACTORS FOR A DESIGN SPEED OF 40 MPH

(URBAN) USING E= 47 MAX.

PAVEMENT WIDTH

RADIUS E 2¢ FT | 36 FT [ 48 FT | 0 FT | 6 FT | 72 FT
(FEET 0 DESIGN SOFTWARE EQUIVALENTS (NUMBER OF LANES AT LANE WIDTH)
1e 12" 1.5 e 12 2 0@ 12 3 e 10 30 11 30 12!
Lt Lr Lt Lr Lt Lr Lt Lr Lt Lr Lt Lr
5000 NC 0 0 0 0 0 0 0 0 0 0 0 0
3273 2.0 42 42 | 52 52 63 63 69 89 76 76 83 83
3039 2.1 42 | 44 | 52 55 63 66 69 73 76 80 83 87
2820 2.2 42 46 | 52 57 63 69 69 76 76 84 83 | 92
2612 2.3 42 48 | 52 60 63 72 69 80 76 88 83 9%
2411 2.4 42 50 | 52 63 63 75 69 83 76 92 83 | 100
2209 2.5 42 52 | 52 65 63 78 69 87 76 a5 83 | 104
2010 2.6 42 54 | 52 68 63 81 69 90 76 99 83 108
1839 2.7 42 56 | 52 70 63 34 69 94 76 | 103 83 112
1689 2.8 42 58 | 52 73 63 87 69 97 76 | 107 | 83 | 116
1557 2.9 42 60 | 52 75 63 90 69 100 76 | 110 83 | 120
1439 3.0 42 63 | 52 78 63 94 69 104 76 | M4 83 | 125
1332 31 42 65 | 52 81 63 97 69 107 76 | 18 83 | 129
1236 3.2 42 67 | 52 83 63 100 | 69 171 76 | 122 | 83 | 133
1148 3.3 42 69 | 52 86 63 103 | 69 114 76 | 126 | 83 | 137
1066 3.4 42 71 | 52 88 63 106 | 69 118 76 | 129 | 83 | 141
989 3.5 42 73 | 52 91 63 109 | 69 121 76 | 133 | 83 | 145
916 3.6 42 75 52 94 63 12 69 125 76 137 83 149
845 3.7 42 77 | 52 96 63 15 | 69 128 76 | 141 83 | 154
774 3.8 42 79 | 52 99 63 118 | 69 132 76 | 145 | 83 | 158
698 39 42 81 | 52 01 | 63 122 | 69 135 76 | 148 | 83 | 162
563 4.0 42 83 | 52 104 | 63 125 | 69 138 76 | 152 | 83 | 166

NOTE:
Lt AND Lr VALUES IN FEET.

FOR PAVEMENT WIDTHS GREATER THAN
72 FEET USE Lr VALUES DEVELOPED BY
THE DESIGN SOFTWARE.

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

TC-5.01

TRANSITION CURVES - URBAN

40 MPH DESIGN SPEED

VIRGINIA DEPARTMENT OF TRANSPORTATION

REV. 1707
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TC-5.01

DESIGN FACTORS FOR A DESIGN SPEED OF 45 MPH

(URBAN) USING E= 47 MAX.

PAVEMENT WIDTH
RADIUS E 24 FT 36 FT 48 FT 60 FT 66 FT 72 FT
' NOTE:
(FEED 0 DESIGN SOFTWARE EQUIVALENTS (NUMBER OF LANES AT LANE WIDTH)
Lt AND Lr VALUES IN FEET.
1@ 12! 1.5 @ 12' 2 @ 12 3 e 10 3 e 11 3 e 12
FOR PAVEMENT WIDTHS GREATER THAN
Lt Lr Lt L Lt L Lt L Lt Lr Lt Lr 72 FEET USE Lr VALUES DEVELOPED BY
THE DESIGN SOFTWARE.
6000 NC
0 0 0 0 0 0 0 0 0 0 0 0 LISTED RADIUS IS THE MINIMUM ALLOWABLE
4076 2.0 45 | 45 | 58 56 67 67 75 75 82 82 89 89 RADIUS FOR THE CORRESPONDING E, Lt,
AND Lr VALUES.
3790 2.1 45 | 47 | 56 59 67 70 75 78 82 86 89 94
3523 2.2 45 | 49 56 62 67 74 75 82 82 g0 89 98
3271 2.3 45 | 52 56 64 67 77 75 86 82 94 89 103
3029 2.4 45 | 54 | 58 67 67 80 75 89 82 a8 89 107
2790 2.5 45 56 56 70 67 84 75 93 82 102 89 12
2552 2.6 45 58 56 73 67 87 75 97 82 106 89 16
2341 2.7 45 | 60 56 75 67 90 75 100 82 110 89 120
2155 2.8 45 | 63 56 78 67 94 75 104 82 15 89 125
1990 2.9 45 | 65 56 81 67 97 75 108 82 119 89 129
1843 3.0 45 | 67 56 84 67 100 75 12 82 123 89 134
1710 3.1 45 | 69 56 87 67 104 75 115 82 127 89 138
1589 3.2 45 72 56 a9 67 107 75 19 82 131 89 143
1477 3.3 45 | 74 | 56 92 67 110 75 123 82 135 89 147
1374 3.4 45 76 56 95 67 114 75 126 82 139 89 152
1276 35 45 78 56 CE] 67 17 75 130 82 143 89 156
1184 3.6 45 | 80 56 100 67 120 75 134 82 147 | 89 160
1093 3.7 45 | 83 56 103 67 124 75 138 82 151 89 165
1003 3.8 45 | 85 56 106 67 127 75 141 82 155 89 169
905 3.9 45 87 56 109 67 130 75 145 82 159 89 174
730 4.0 45 | 89 56 12 67 134 75 149 82 163 89 178
RV 107 45 MPH DESIGN SPEED

802.30

VIRGINIA DEPARTMENT OF TRANSPORTATION




DESIGN FACTORS FOR A DESIGN SPEED OF 50 MPH

(URBAN) USING E= 4 7/ MAX.

PAVEMENT WIDTH

RADIUS E 24 FT ‘ 36 FT ‘ 48 FT ‘ 60 FT ‘ 66 F1 70 FT

(FEET) 2 DESIGN SOFTWARE EQUIVALENTS (NUMBER OF LANES AT LANE WIDTH)
1e 12 1.5 @ 12 2 @ 12' 3 e 10 3 e 1 3 e 12

Lt |Lr Lt Lr Lt Lr Lt Lr Lt Lr Lt Lr

8000 NC 0 0 0 0 0 0 0 0 0 0 0 0
4792 2.0 48 | 48 | 60 60 72 | 72 80 | 80 88 | 88 96 96
4629 2.1 48 | 51 60 63 72 | 76 80 | 84 88 | 93 96 | 101
4310 2.2 48 | 53 | 60 66 72 | 80 80 | 88 88 | 97 96 | 106
4010 2.3 48 | 56 | 60 69 72 | 83 80 | 92 88 | 102 | 96 | 11
3723 2.4 48 | 58 60 72 72 87 80 96 88 | 106 g6 | 116
3444 2.5 48 | 60 | 60 75 72 | 90 80 | 100 | 88 | 110 96 | 120
3166 2.6 48 | 83 | 60 78 72 94 80 | 104 | 88 | 115 96 | 125
291 2.7 48 | 65 | 60 81 72 98 80 | 108 | 88 | 119 96 | 130
2686 2.8 48 | 68 60 84 72 101 80 112 88 | 124 96 | 135
2486 2.9 43 | 70 60 87 72 105 80 116 88 | 128 96 | 140
2306 3.0 48 | 72 50 90 72 108 20 120 88 | 132 g6 | 144
2143 3.1 48 75 60 93 72 112 80 124 83 | 137 g6 | 149
1994 3.2 48 77 60 96 72 116 80 128 88 | 141 g | 154
1857 3.3 48 | 80 60 99 72 119 80 132 88 | 146 g6 | 159
1729 3.4 48 | 82 | 60 102 72 | 123 80 | 136 | 88 | 150 96 | 164
1608 3.5 48 | 84 | 60 105 72 | 126 80 | 140 | 88 | 154 | 96 | 168
1493 3.6 48 | 87 | 60 108 72 | 130 80 | 144 | 88 | 159 96 | 173
1381 3.7 48 | 89 | 60 111 72 | 134 80 | 148 | 88 | 163 96 | 178
1268 38 48 | 92 60 14 72 137 80 152 | 88 | 168 96 | 183
146 3.9 48 | 94 | 60 "7 72 | 141 80 | 156 | 88 | 172 | 96 | 188
929 4.0 48 | 96 | 60 120 72 | 144 80 | 160 | 88 | 176 | 96 | 192

TC-5.01

NOTE:
Lt AND Lr VALUES IN FEET.

FOR PAVEMENT WIDTHS GREATER THAN
72 FEET USE Lr VALUES DEVELOPED
BY THE DESIGN SOFTWARE.

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

TRANSITION CURVES -

URBAN
o0 MPH DESIGN SPEED
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TC-5.01

DESIGN FACTORS FOR A DESIGN SPEED OF 55 MPH

(URBAN) USING E= 47 MAX.

PAVEMENT WIDTH

RADIUS E 24 FT 36 FT 48 FT 60 FT 66 FT 72 FT

(FEED 2 DESIGN SOFTWARE EQUIVALENTS (NUMBER OF LANES AT LANE WIDTH) NOTE:
1e 12 15 @ 12 2 e 12 30 10 301 3e 12 LEAND Lr VALUES IN FEET.
o uwe e Jue i ke e e e i DO FEET USE Lr VALUES DEVELOPED
10000 NG o o 0 0 0 o 0 0 0 o o o BY THE DESIGN SOF TWARE.
S5 |20 | s [ s | e+ | es |77 | 77 [ e | me | ee | or |03 |03 | LETED RAOUS S TiE M nomele
5592 2.1 52 54 64 68 77 21 86 30 94 99 103 108 AND Lr VALUES.
5218 2.2 52 57 64 71 77 85 86 94 94 103 103 13
4869 2.3 52 59 64 74 77 89 86 98 94 108 | 103 18
4538 2.4 52 62 64 77 77 92 86 103 94 13 103 123
4220 2.5 52 64 64 80 77 96 86 107 94 18 103 128
3909 2.6 52 67 64 83 77 100 86 11 94 122 | 103 133
3610 2.7 52 69 64 87 77 104 86 15 94 127 | 103 138
3343 2.8 52 72 64 90 77 108 86 120 94 132 103 143
3104 2.9 52 75 64 93 77 12 86 124 94 136 | 103 149
2888 3.0 52 77 64 96 77 115 86 128 g4 141 103 154
2691 3. 52 80 64 99 77 119 86 132 94 146 | 103 159
2510 3.2 52 82 64 103 77 123 86 137 94 150 | 103 164
2343 3.3 52 85 64 106 77 127 86 141 94 155 103 169
2186 3.4 52 87 64 109 77 131 86 145 94 160 | 103 174
2037 3.5 52 90 64 12 77 135 86 149 94 164 | 103 179
1895 3.6 52 92 64 15 77 138 86 154 94 169 | 103 184
1756 3.7 52 95 64 119 77 142 86 158 94 174 103 189
1615 3.8 52 98 64 122 77 146 86 162 94 178 | 103 195
1462 3.9 52 100 | 64 125 77 150 86 166 94 183 | 103 200
1190 4.0 52 103 | 64 128 77 154 86 171 94 188 | 103 205
TRANSITION CURVES - URBAN
REV. 1/07 55 MPH DESIGN SPEED

802.32

VIRGINIA DEPARTMENT OF TRANSPORTATION




DESIGN FACTORS FOR A DESIGN SPEED OF 60 MPH
(URBAN) USING E-= 4 7 MAX.

PAVEMENT WIDTH

RADIUS £ 24 FT ‘ 36 FT ‘ 48 FT ‘ 60 FT ‘ 66 FT 72 T
(FEET) 2 DESIGN SOFTWARE EQUIVALENTS (NUMBER OF LANES AT LANE WIDTH)
1e 12 1.5 @ 12 2 @ 12 3 e 10 30 1 3 e 12
Lt |Lr Lt Lr Lt Lr Lt Lr | Lt | Lr Lt Lr

10000 NC 0 0 0 0 0 Q 0 0 0 0 0 0

7131 20 |54 | 54 | 67 67 80 | 80 89 89 | g8 98 | 107 | 107

6663 2.1 54 | 56 | 67 70 80 | 84 89 94 | 98 | 103 | 107 | n2

8232 2.2 54 59 67 74 80 88 89 98 | 98 108 | 107 | 118 NOTE:

5829 2.3 54 | 62 | g7 77 80 92 89 103 | 98 13 | 107 | 123 Lt AND Lr VALUES N FEET.

5451 2.4 54 64 67 80 80 96 89 107 | 98 18 | 107 | 128

FOR PAVEMENT WIDTHS GREATER THAN

5092 25 |54 |67 | 67 84 80 | 100 | 89 | M2 | 98 | 123 | 107 | 134 72 FEET USE Lr VALUES DEVELOPED BY
4746 26 |54 | 70 | 67 87 s0 | 104 | 89 | 18 | 98 | 128 | 107 | 139 THE DESIGN SOFTWARE.

w00 | 27 [su |72 [ [0 | so |00 ['sv | 0| o | 2 |7 | as R ERURE S e
4098 28 |54 |75 | 87 | 94 | 80 | M2 | 89 | 125 | 98 | 137 | 107 | 150 AND Lr VALUES.

3818 2.9 54 78 67 97 80 116 89 129 98 142 | 107 155

3563 30 |54 |80 | 67 100 | 80 120 | g9 134 | 98 147 | 107 | 160

3330 3.1 54 | 83 | 67 104 | 80 124 | 89 138 | 98 152 | 107 | 166

314 3.2 54 86 67 107 80 128 29 143 | 98 157 | 107 171

2913 3.3 54 88 67 110 80 132 289 147 | 98 162 | 107 176

2724 3.4 54 91 57 114 80 136 89 152 | 98 167 | 107 182

2544 3.5 54 94 67 17 80 140 | 89 156 | 98 172 | 107 | 187

2372 36 |54 | 96 | 67 120 | 80 | 144 | 89 | 160 | 98 | 176 | 107 | 192

2202 37 |54 | 99 | 67 124 | 80 | 148 | 89 | 165 | 98 | 181 | 107 | 198

2030 3.8 54 102 | 67 127 | 80 152 | 89 169 | 98 186 | 107 | 203

1842 3.9 |54 | 104 67 130 | 80 | 156 | 89 | 174 | 98 | 191 | 107 | 208

1505 4.0 54 107 | 67 134 | 80 160 | 89 178 | 98 196 | 107 | 214

TC-5.01
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