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SECTION

Pavement Widening and Resurfacing RG
NO. DATE

RG-1 (English) 04-19-11 P.C. Concrete Pavement Widening
RG-2 10-19-04 Details for Hot Mix Asphalt Resurfacing (Double Course)
RG-6 10-02-01 Details for Hot Mix Asphalt Resurfacing (Single Course)
RG-8 10-17-06 Hot Mix Asphalt Base Widening

TITLE

Metric 04-19-11   
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SECTION

Earthwork RL
NO. DATE TITLE

RL-1A (English) Void Replaced by EW-101
  RL-1B 10-17-06 Details of Embankment (Allowable Placement of Unsuitable Material)
  RL-2A 10-18-05 Details of Embankment Subgrade Treatment, Moisture Density Control & Special Compaction
  RL-3 10-31-95 Details for Standard Wing Dikes
  RL-4 09-21-99 Ditch Blocks and Dikes
  RL-6 10-17-06 Settlement Plate
  RL-7 10-16-07 Safety Ramp
  RL-8 04-21-09 Rural Entrance
  RL-9 04-17-07 Temporary Erosion Control Measures
  RL-12 04-20-10 Special Shaping for High Tension Cable Guardrail at Median Obstacles
  RL-13 04-15-03 Details for Special Grading at Side Piers

RL-14A (English) Void Replaced by EW-301
  RL-15 Void Replaced by EW-203 and EW-204
RL-16 (English) 04-19-11 Temporary Stream Crossing, Causeway, or Equipment Pad
  RL-17 Void Replaced by EW-201 and EW-202

Metric 04-19-11















1

2

ENTRANCE

TYPE OF

ENTRANCE RADIUS CHART

SR PR

Light

Commercial

Field, Farm or

Residential

Shoulder

Radius

Pavement

Radius

CL Entrance

W

CL Entrance

W

3%3%

’V’ Ditch

2’ Typical

SECTION A-A

Normal Foreslope

Variable Slope

R.O.W. Line

Thru Roadway

Ditch

Top of

Backslope

Normal Slope

3:1

3:1

3:1

TYPE ’B’

TYPE ’C’

Contract Items:

Culvert, Unclassified Entrance Pipe

Excavation, Class 10

Tabulation: 

102-3

CL

Pipe Culvert if necessary

Entrance

W

SECTION B-B

Normal Foreslope

R.O.W. Line

Flow

Thru Roadway

Ditch

Top of

Backslope

10:1

Edge of ShoulderEdge of Shoulder

ENTRANCE TYPICAL SECTION

10:
1 10:1

8:1 8:1

TYPE B OR C ENTRANCE

WITHOUT PIPE

TYPE B OR C ENTRANCE

WITH PIPE

Possible Pavement

Surface and slopes of entrances shall be smoothly shaped and rounded

where practical to provide minimal hazard to an out of control vehicle from

through roadway. 

Earthwork and material used for construction of entrances are included in

estimate of quantities. 

Normal locations for entrance pipe culverts shall coincide with the line

of the toe of backslopes as shown. Some special shaping of ditch may

be required to fit culvert. Refer to tabulation of entrance pipe culverts

and cross sections for details of installation. 

Construct slope relative to thru roadway grade. 

A A

2

B B

CL CL

CL

1
1

LOCATION STATION LOCATION STATION

2
8:1

Possible
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Entrance

Variable Slope

Variable Slope

Normal Slope

Variable Slope

CLEntrance

Length

Rt.Lt.

RURAL ENTRANCE

REVISION

APPROVED BY DESIGN METHODS ENGINEER

STANDARD PLANROAD
REVISIONS:
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RL-8

04-21-094

SHEET 1 of 1

Added dimensions to show Length and Rt. and Lt. on Section B-B.

15 m

10.5 m 13.5 m

4.5 m 6 m





All dimensions given in millimeters unless noted.Positive drainage shall be provided through the median obstacle

area.

1

2

Variable ForeslopeNormal Foreslope

1

A

A

Resulting Foreslope

2

PLAN

Obstacles

Toe of Foreslope

Edge of Pavement
TRAFFIC

Normal ForeslopeVariable Foreslope

Centerline of Median

Protection Length

LOCATION STATION

L

Median

C

Normal

Foreslope

Resulting

Foreslope

2

SECTION A-A

0.9 m

15.2 m Slope
Transition Area

18.3 m Anchor
Reserve Area

18.3 m Anchor
Reserve Area

15.2 m Slope
Transition Area

Resulting Foreslope ends 0.9 m 

from centerline of median

C 
O T

C C 
A

Topsoil

Embankment in place

Excavation, Class 10

107-24

Possible Contract Items:

Possible Tabulation: 

108-9A

Refer to Tabulation 108-9A and BA-351.

Resulting Foreslope shall be no steeper that 6:1.

M
STANDARD ROAD PLAN

SHEET 1 of 1

04-20-10

REVISION

Updated references to renamed standards.                               

                                                                      

REVISIONS:
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Metric 10-18-11

SECTION

Signals and Lighting RM
NO. DATE TITLE

  RM-31 09-21-99 Location Details for Poles on Transformer Bases (Roadway Lighting)

  RM-32 04-27-99 Location Details for Poles on Slip Bases (Roadway Lighting)

  RM-33 10-03-00 Electrical Installation Details (Roadway Ducts)

  RM-34A 10-19-04 Electrical Installation Details via Handhole (Slip-Base)

  RM-34B 09-21-99 Electrical Installation Details (Transformer Base)

RM-35 (English) 04-19-11 Control Station Details (Pole-Mounted)

RM-36 (English) 04-19-11 Control Station Details (Pad-Mounted)

RM-37 (English) 10-21-08 Junction Box (Cast Iron)

  RM-38 04-27-99 Junction Box (Fiber Reinforced Concrete)

  RM-39 --- Void

  RM-40 09-21-99 Cable Splices and Connectors

  RM-41 04-25-00 Underdeck Lighting (High Pressure Sodium Luminaire)

RM-42 (English) 10-18-11 Precast Handhole

  RM-43 10-18-05 Transformer Base (Cast Aluminum)

RM-44 (English) 10-20-09 Lighting Tower

  RM-46 10-16-07 Slip Base for Light Poles

  RM-47(English) 10-18-11 Footing for Slip-Base Light Poles

  RM-48 10-17-06 Temporary Floodlighting
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Geometrics 

 
 

 

 

 



SECTION

Ramp and Median Crossover Geometrics RV
NO. DATE

  RV-4 04-21-09   Deceleration Taper for 4.8 m Exit Ramp
  RV-5 04-21-09   Acceleration Taper for 4.8 m Entrance Ramp
  RV-8 04-21-09   Deceleration Taper for 5.5 m Exit Loop
  RV-9 04-21-09   Acceleration Taper for 5.5 m Entrance Loop
  RV-10 04-19-11   Jointing Details for 4.8 m Exit and Entrance Ramp
  RV-11 Void   Jointing Details for 4.8 m Exit and Entrance Ramp

TITLE

Metric 04-19-11



C

=
PLAN VIEW

PROFILE

K

K

15 m

3^48’50.67"

TAPER RATIO

15

90^

1

(mm)

Elevation

0

100

200

300

400

500

M

110 100

0.667

20

1.333

40

2.000

60

2.667

80

3.333

100

4.000

120

4.667

140

5.333

160

6.000

180

6.667

200

7.333

220

8.000

240

8.667

260

9.333

280

10.000

300

10.667

320

11.333

340

12.000

360

12.667

380

13.333

400

14.000

420

across the appropriate taper widths based on the Taper Ratio of 15:1, Drop = (0.03) x (Offset).

Variable

SECTION A-A

Drop

3%

SECTION B-B

Variable

210 m

210 m

100 m150 m

4.8 m 4.8 m

5.4 m to 13 m

Variable

Variable

DECELERATION TAPER

FOR 4.8 m EXIT RAMP

NOTE: The algebraic difference between profile grade for Ramp Base Line at  M  and relative profile grade of Mainline at  C  is 0.2%

TABLE OF OFFSETS AND DROPS FOR 4.8 m RAMP TAPER

1.2 m

0

0

210 200 190 180 170 160 150 140 130 120 90 80 70 60 50 40 30 20 10 0

Ramp Base Line

1.2 m

Shoulder

Distance (m) From Point C Along Line A

Offset (m) From Line A To Line C

Drop (mm) From Line A To Line C

NOTE: The elevations at edge of taper from BEGIN TAPER to POINT  M  are established by a constant 3% slope

Variable 13 m to 14 m

3

1

All dimensions given in millimeters unless noted.

C

M

050 m

Base or Subbase

Base or Subbase

Line ’A’ Line ’C’

Line ’B’

129 m

Begin Taper

Ramp Exit Pavement

End Taper

Begin Ramp 

Base Line

Stationing and

Profile Grade

2

Line C

Line A

Line B

2

Edge of Mainline

Pavement

Line ’A’ Taper Edge

Line ’C’

Drop

3

3

TABLE OF SHOULDER TRANSITION LENGTHS

W0

NOTE: W is the width of the outside lane to the Edge of Pavement. 0

NA

NA

Shoulder Width beyond Edge of Mainline Pavement

3.6m

4.2m

2.4m

9m

3m

18m

18m

3.6m

27m

1

2

3

For header construction details at the beginning of taper, refer to 

Typical 7101 or Typical 7102.

Subbase for ramp exit pavement shall be the same thickness as 

mainline subbase. 

The ramp pavement cross slope between  K  and  M  is determined by 

superelevation rotated about line C. Refer to Standard Road Plan RP-3 

and plans for superelevation transition requirements. 

Minimum 0.6 m Header

Edge of Pavement

W

Ramp exit pavement shall be the same thickness as mainline pavement. 

Ramp exit pavement shown by shaded area is 1345 square meters.

Special shaping of area between lines A and B may be required to assure 
proper drainage.

For jointing layout, see Standard Road Plan RV-10.

This design is based on 100 km/h design speed at e max = 6%.

REVISION

APPROVED BY DESIGN METHODS ENGINEER

STANDARD PLANROAD

04-21-09

SHEET 1 of 1

5

Corrected circle note 2. Removed mainline pavement and shoulder widths. 
Added table for shoulder transaction distance. (Metrics Re-instated.)

REVISIONS:
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M

A

B

B

A

P

14 m

M

1.8 m Shoulder
4.8 m 

Line A Line B

Line C

1.8 m

Shoulder

Mainline 
ShoulderShoulder

 TransitionMainline 
Shoulder

Edge of
 Pavement



All dimensions given in millimeters unless noted.

A

5O

TAPER RATIO

9O^

1

H

E

SECTION A-A

Variable

Variable

SECTION B-B

Drop

3%

SECTION C-C

Drop

4.8 m

4.8 m

1.2 m Shoulder

1.8 m Shoulder

4.8 m

6 m

= 8^11’06.40"

T = 50.085 m

L = 100.000 m

E = 1.790 m

R = 700.000 m

300 m

30 m Shoulder Transition

80 m

Offset (m)

Slope (%)

Drop (mm)

Offset (m)

Offset (m)

Slope (%)

Slope (%)

Drop (mm)

Drop (mm)

TABLE OF OFFSETS AND DROPS FOR 4.8 m RAMP TAPER

NOTE: The algebraic difference between profile grade for Ramp Base Line at  F  and relative profile grade of Mainline at  H  is O.54%.

PROFILE

200

400

600

0

4.8 m

2.4 m

1.2 m

0.6 m Minimum Header

544

250

5.20

294

7.356

80 70

6.083

243

5.20

250

493

60

4.955

Constant 4.00% Slope

198

Constant 4.8 m Offset

5.20

250

448

50

3.971

159

5.20

250

409

40

3.131

125

5.20

250

375

30

2.435

97

5.20

250

347

20

1.880

75

5.10

245

320

10

1.469

59

4.44

213

272

0

1.200

44

3.64

175

6.000

219

10

5.800

3.07

178

20

5.600

3.00

168

50

5.000

150

100

4.000

120

3.000

 Constant 3.00%

90

150 200

2.000

60

250

1.000

30

300

0.000

0

3

Variable

7.356 m to 1.2 m

79.638 69.626 59.631 49.651 39.684 29.728 19.780 9.840 0.000

Distance From Point  E  Along Line A (m)

Distance From Point  G  Along Line C (m)

Variable

Pt  J to Pt. G

3.64

  = 1^08’44.75"

F
G

H

E

P

0

H E

GF

300 m250 m50 m50 m80 m

3.64

Base or Subbase Base or Subbase
Base or Subbase

Edge Mainline

Pavement

Line ’A’

Line ’B’

Line ’A’ Line ’B’ Line ’A’ Line ’C’

ACCELERATION TAPER

FOR 4.8 m ENTRANCE RAMP

End Taper

P

Line ’C’

From Line ’A’

To Line ’B’

From Line ’B’

To Line ’C’

From Line ’A’

To Line ’C’

2

2

4%

Variable
6 m to 0.6 m

Line ’A’

Line ’B’

Line ’C’

TABLE OF SHOULDER TRANSITION LENGTHS

W0

NOTE: W is the width of the outside lane to the Edge of Pavement. 0

NA

NA

Shoulder Width beyond Edge of Mainline Pavement

3.6m

4.2m

2.4m 3m

60m

60m

3.6m

90m

30m

1

2

3

Edge of Pavement

Mainline Shoulder

Mainline
Shoulder

W

Ramp Pavement

Begin Ramp

Entrance

Pavement

Elevation

(mm)

REVISION
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5

Corrected circle note 2. Removed mainline pavement and shoulder widths. 
Added table for shoulder transaction distance. (Metrics Re-instated.)

REVISIONS:

                                                                      

RV-5 

M
E
T
R
IC
 

V
E
R
S
IO

N

M

For header construction details at the beginning of taper, refer to 

Typical 7101 or Typical 7102.

Subbase for ramp entrance pavement shall be the same thickness 

as mainline subbase. 

The ramp pavement cross slope between  J  and  F  is determined 

by superelevation rotated about line C. Refer to Standard Road 

Plan RP-3 and plans for superelevation transition requirements. 

End Ramp ¾ Profile Grade

C 1.8 m Shoulder

Line ’C’

CB

B

A

G

F
J

P

79.638 m

380 m

1

Line ’B’ Line ’A’

Begin Taper

End Ramp ¾

and Stationing

Ramp Entrance

Pavement

Ramp entrance pavement shall be the same thickness as mainline 
pavement. 

Ramp entrance pavement shown by shaded area is 1345 square 
meters.

Special shaping of area between lines A and B may be required to 
assure proper drainage.

For jointing layout, see Standard Road Plan RV-10.

This design is based on 100 km/h design speed at e max = 6%.

Ramp Base Line

Ramp Base Line



C

9O^

15

1

TAPER RATIO

PLAN VIEW

PROFILE

K M

Variable

P

0

100

200

300

400

500

200
240

240 m

35 m

1.8 m Shoulder

150

0.6 m Minimum Header

Variable

140 130 120 110 100

0.667

20

1.333

40

2.000

60

2.667

80

3.333

100

4.000

120

4.667

140

5.333

160

6.000

180

6.667

200

7.333

220

8.000

240

8.667

260

9.333

280

10.000

300

10.667

320

11.333

340

12.000

360

12.667

380

13.333

400

14.000

420

14.667

440

15.333

460

16.000

480

TABLE OF OFFSETS AND DROPS FOR 5.5 m LOOP TAPER

SECTION A-A

Drop

Variable

SECTION C-C

Base or Subbase

Drop

3%

Base or Subbase

SECTION B-B

3%

Drop3.6 m 3.6 m1.9 m
1.2 m Shoulder

Elevation

(mm)

NOTE: The algebraic difference between profile grade for Loop Base Line at  M  and relative profile grade of Mainline at  C  is 0.2%.

240

0

0

230 220 210 200 190 180 170 160 150 90 80 70 60 50 40 30 20 10 0

DECELERATION TAPER

FOR 5.5 m EXIT LOOP

Line B

Distance (m) From Point C Along Line A

Offset (m) From Line A To Line C

Drop (mm) From Line A To Line C

5.5 m

Variable 13 m to 16 m

2.4 m Shoulder

5.5 m

1.9 m 3.6 m

3

Loop Base Line

All dimensions given in millimeters unless noted.

M

C

O50100

NOTE: The elevations at edge of taper from BEGIN TAPER to POINT  M  are established by a constant 3% slope

across the appropriate taper widths based on the Taper Ratio of 15:1, Drop = (0.03) x (Offset).

Taper Edge Line ’C’

Line ’A’ Line ’C’

Line ’A’

Line ’B’

Line ’C’

Line ’B’

Edge Mainline

Pavement

Line ’A’

0.6 m Minimum Header

End Taper

Begin Loop

Base Line

Stationing and

Profile Grade

Begin

Taper

3

1

3

Line C

Line A

Line B

2

6 m min. to 13 m0.6 m min.

to 6 m

TABLE OF SHOULDER TRANSITION LENGTHS

W0

NOTE: W is the width of the outside lane to the Edge of Pavement. 0

NA

NA

Shoulder Width beyond Edge of Mainline Pavement

3.6m

4.2m

2.4m

9m

3m

18m

18m

3.6m

27m

1

2

3

Loop exit pavement shall be the same thickness as mainline pavement. 

Loop exit pavement shown by shaded area is 1345 square meters.

Special shaping of area between lines A and B may be required to assure 
proper drainage.

For jointing layout, see Standard Road Plan RV-10.

This design is based on 100 km/h design speed at e max = 6%.

2

Base or Subbase

2

W

Shoulder Transition

Edge of Pavement

REVISION
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5

Corrected circle note 2. Removed mainline pavement and shoulder widths. 
Added table for shoulder transaction distance. (Metrics Re-instated.)

REVISIONS:

                                                                      

RV-8 

M
E
T
R
IC
 

V
E
R
S
IO

N

M

M

= 3^48’ 50.67’’

C

C

B

B

A

A

K

16 m

1.2 m Shoulder
5.5 m

Line A

Line C

1.8 m Shoulder

Loop Exit

Pavement

Shoulder

Edge of Pavement

Mainline

Shoulder

For header construction details at the beginning of taper, refer to 

Typical 7101 or Typical 7102.

Subbase for loop exit pavement shall be the same thickness as 

mainline subbase. 

The loop pavement cross slope between  K  and  M  is determined by 

superelevation rotated about line C. Refer to Standard Road Plan RP-3 

and plans for superelevation transition requirements. 



A

H

P

3.6 m

140 m

1.2 m Shoulder
1.8 m Shoulder

TAPER RATIO

2590^

1

5.5 m

Variable Variable

050100140

PLAN VIEW

0

200

300

400

500

100

Elevation

(mm)

Drop

Variable
5.5 m

3.6 m

Variable
3.6 m

Drop

Variable

4.2 m to 3.6 m

Drop

Variable

5.5 m

3.6 m

F G

Offset (m)

Offset (m)

Offset (m)

Slope (%)

Slope (%)

Drop (mm)

Drop (mm)

Drop (mm)

Slope (%)

140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

6.257 5.130 4.088 3.129 2.255 1.464

3.00 3.00 3.00 3.00 3.00 3.00

188 154 123 94 68 44

5.5 5.5 5.5 5.5 5.5 5.5

4.00 4.00 4.00 4.00 4.00 4.00

220 220 220 220 220 220

408 374 343 314 288 264 223

5.643 5.101 4.642 4.267 3.975 3.767 3.642 3.600

3.21 3.00 3.00 3.00 3.00 3.00 3.00 3.00

181 153 139 128

NOTE: The algebraic difference between profile grade for Loop ¾ at  F  and relative profile of Mainline at  H  is 0.38%

PROFILE

TABLE OF OFFSETS AND DROPS FOR 5.5 m LOOP ENTRANCE

Variable

3.00%

ACCELERATION TAPER

FOR 5.5 m ENTRANCE LOOP

= 7^24’02.54"

T = 77.608 m

L = 155.000 m

E = 2.507 m

R = 1200.000 m

Pt. J to Pt. G

2^17’26.20"

Begin Loop

Entrance

Pavement

All dimensions given in millimeters unless noted.

0.757

3.00

23

5.5

3.64

200

119 113 109 108

90 m

H E

H

F

G

E

15 m Shoulder

Transition

Base or Subbase Base or Subbase Base or Subbase Base or Subbase

Distance From Point      Along Line ’C’ (m)G 139.676 129.659 119.651 109.651 99.658 89.673 79.694 70.040 60.025 50.014 40.007 30.003 20.001 10.000 0

SECTION A-A SECTION B-B

Edge Mainline

Pavement

Line ’A’ Line ’A’ Line ’B’
Line ’C’

SECTION C-C SECTION D-D

Line ’C’

Line ’C’
Line ’A’ Line ’A’Line ’B’

End Taper

3

Loop Entrance Pavement

Distance From Point  E  Along Line ’A’ (m)

From Line ’A’ To Line ’B’

From Line ’B’ To Line ’C’

From Line ’A’ To Line ’C’

Line ’C’

Line ’B’ Line ’A’

2 2 2

NOTE:  From  G  to  P  cross slope between Line A and Line C is a constant 3%.

TABLE OF SHOULDER TRANSITION LENGTHS

W0

NOTE: W is the width of the outside lane to the Edge of Pavement. 0

NA

NA

Shoulder Width beyond Edge of Mainline Pavement

3.6m

4.2m

2.4m 3m

60m

60m

3.6m

90m

30m

1

2

3

For header construction details at the beginning of taper, refer to 

Typical 7101 or Typical 7102.

Subbase for loop exit pavement shall be the same thickness as 

mainline subbase. 

The loop pavement cross slope between  J  and  F  is determined by 

superelevation rotated about line C. Refer to Standard Road Plan RP-3 

and plans for superelevation transition requirements. 

2

W

Mainline
Shoulder

Shoulder

Edge of Pavement

REVISION
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5

Corrected circle note 2. Removed mainline pavement and shoulder widths. 
Added table for shoulder transaction distance. (Metrics Re-instated.)

REVISIONS:

                                                                      

RV-9 
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M

Variable Length (3.6 m Wide)
E

1

Loop exit pavement shall be the same thickness as mainline pavement. 

Loop exit pavement shown by shaded area is 1130 square meters.

Special shaping of area between lines A and B may be required to assure 
proper drainage.

For jointing layout, see Standard Road Plan RV-10.

This design is based on 100 km/h design speed at e max = 6%.

A

F
J

D

D

B

B G

C

C
1.8 m Shoulder

139.676 m

Line ’B’ Line ’A’

Line ’C’

End Loop  

Baseline

End Loop Profile Grade

0.6 m Minimum Header

Edge of Pavement

Loop Base Line

Loop Base Line

Loop Base Line

Loop Base Line



All dimensions given in millimeters unless noted.

380 m

 

4.8 m ENTRANCE RAMP

4.8 m EXIT RAMP

End Ramp Entrance Pavement

’L-2’ ’L-2’ ’L-2’ ’L-2’

’L-2’’L-2’

210 m

Begin Ramp Exit Pavement End Ramp Exit Pavement

Begin Ramp Entrance Pavement

( 0.6 m Minimum Header) Reference Point for 6 m Joint Spacing

( 0.6 m Minimum Header) Reference Point for 6 m Joint Spacing

’CD’ Joint on Ramp Taper Perpendicular to Mainline Pavement’CD’ Joint on Ramp Taper Perpendicular to Ramp Baseline 

’CD’ Joint on Ramp Taper Perpendicular to Ramp Baseline 

 
’BT-2’ or ’KT-2’ Joint.   

 
’C’ Joint.

 
’B’ Joint. 

 

1

2

3

4

5

66 The transverse joints on the ramp shall be perpendicular

greater.

to the ramp baseline where the gore area is 1.2 m or

2

2

2

1

13

3

4

5

6

6

1
2

2

2

2

3 3

4

5

’CD’ Joints at 6 m spacing.

1

1

’CD’ Joint on Ramp Taper Perpendicular to Mainline Pavement 

Refer to plans for ramp jointing.

PV-101.

see Standard Road Plan

For joint details, 

M
STANDARD ROAD PLAN
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REVISION

Updated references to new standards.

                                                                      

REVISIONS:

APPROVED BY DESIGN METHODS ENGINEER

RV-10

1

4.8 m EXIT AND ENTRANCE RAMP
FOR

JOINTING DETAILS

M
E

T
R
IC
 V

E
R

S
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