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Chapter 1239	Geometric Cross Section – Shoulders, Side Slopes, Curbs, and Medians
Geometric Cross Section – Shoulders, Side Slopes, Curbs, and Medians	Chapter 1239

Exhibit 1239-2 Shoulder Function & Modal Accommodation Width Considerations	Comment by John Tevis: This Exhibit is not changing, but I left it for reference.
	Shoulder Function
	Shoulder Width Guidance [7]

	Stopping out of the traffic lanes
	8 ft – 12 ft [1]

	Minimum lateral clearance to curb or barrier
	See 1239.06

	Part time shoulder use.  (Requires a Design Analysis)
	11 ft to 14 ft [2]  See Section 1232.03

	Bicycle use
	4 ft of usable shoulder [3]

	Pedestrian use
	See Section 1510.06

	Off-tracking of large accommodated vehicles 
	See Section 1310.02(5)

	U-turn turnouts
	Varies – See Chapter 1310

	Maintenance operations (Consult Area Superintendent)
	Varies [4] [5]

	Law enforcement, emergency services & incident response
	8 ft [5]

	Transit stops
	See Chapter 1430

	Slow-vehicle turnouts
	See Section 1270.04

	Slow-vehicle shoulder driving
	See Section 1270.05

	Ramp meter storage (Requires a Design Analysis)
	8 – 12 ft [1]

	HOV ramp meter bypass (Requires a Design Analysis)
	10  – 14 ft [6]

	Ferry holding
	8 ft – 12 ft [1]

	For use as a lane during reconstruction of the through lanes
	8 ft – 12 ft [1]

	Structural support of pavement
	2 ft

	Improve sight distance in cut sections
	See Chapter 1260


Notes:
[1]	10 foot minimum recommended for freight or transit vehicles.
[2]	For bus use only shoulder, the range is 12 ft to 14 ft and the selected width should be determined with transit provider. For lateral clearance requirements see 1239.06.
[3]	Minimum usable shoulder function width for bicycles. Additional width may be needed when combined with shoulder rumble strips, curb, or barrier (see Chapter 1600 and the Standard Plans). For guidance, see Chapter 1520 for accommodating bicycles.
[4]	10 foot usable width to park a maintenance truck out of the through lane; 14 foot width for equipment with outriggers to work out of traffic (consult Area Maintenance Superintendent).
[5]	For additional information, see Chapters 1370, 1410 and 1720.
[6]	Determine width with transit provider, and see 1239.06 for lateral clearance requirements.
[7]	Presence of barrier or curb may require additional width. Use auto turn studies for non-tangent alignments.
Exhibit 1239-3 Shoulder Grading Details	Comment by Tevis, John: This Exhibit 1239-3 has too many different things in it
              [image: ]          
[image: ]	Comment by Tevis, John: This will be moved down with the other curb sections. The surfacing will be removed because it is in correct.
*AP* = Angle point in the subgrade
Notes:
The top three drawings illustrate angle points in subgrade to drain stormwater away from the roadbed.	Comment by Tevis, John: This note is moved down to under “General” and modified.
 For applicable numbered notes, see next page. 	Comment by Tevis, John: This note is not needed.
[1]	Shoulder cross slopes are normally the same as the cross slopes for adjacent lanes. (For examples and additional information for locations where it may be desirable to have a shoulder cross slope different than the adjacent lane, see Chapter 1250).
[2]	Provide widening and slope rounding outside the usable shoulder when foreslope is steeper than 4H:1V.
 [3]     For shoulder width guidance, see Exhibit 1239-1.	Comment by John Tevis: I copied this up from below as It is needed for this Exhibit.
General:
The top three These drawings illustrate the location of the subgrade angle points in subgrade to drain stormwater away from the roadbed.



Exhibit 1239-34 Shoulder Widening Details (continued)	Comment by John Tevis: This Exhibit was broken up into 1239-3 & 1239-4 as the two parts had little to do with each other.
We will clean everything up after the review and any changes are made.
                                                [image: ]	Comment by John Tevis: This one shows what is needed for a side slope steeper than 4H:1V.

[image: ]          [image: ]	Comment by John Tevis: This one is new so I left it black.	Comment by Morehouse, Greg: Add “Usable” to left detail or delete it from right detail.  My preference is delete it from the right detail.	Comment by John Tevis: Usable is being deleted in the right detail. I forgot to strike it out.	Comment by John Tevis: This now matches Std. Plan F-10.40, but note [8] says rounding is not needed and Std. Plan F-10.40 does not mention it.

[image: ] [image: ]	Comment by John Tevis: This shows the relationship between the shoulder and curb & gutter. It did not correctly show the surfacing so it was deleted.

A gutter pan of a different color than the roadway can be part of the shoulder, but 	Comment by Franzen, Ronald: Is this really the right place for this information?  Or should it be in the text of 1239.05?	Comment by John Tevis: I like it here and this is an important enough idea to have in the text, but we don’t have a section about curb & Gutter.
And, this statement is more about traveled way than about curb and gutter.
cannot be part of a lane or traveled way.

[image: ]    [image: ]	Comment by John Tevis: You are correct. This shows normal cases 1 and 2 as Cases 3, 4, 5, & 6 are special designs only used when needed.
I added a another note [9] to the slope.	Comment by John Tevis: Done. 

Notes	Comment by Tevis, John: In the final changes these notes will be changed from notes 3–10 to Notes 1-8.
We left them this way to help reviewing the changes.
[3]	For shoulder width guidance, see Exhibit 1239-1. 
[4]	For additional requirements for sidewalks, see Chapter 1510.
[5]	See 1239.05 for curb design guidance.
[6]	Provide paved shoulders wherever extruded curb is placed. (See the Standard Plans for additional details and dimensions.)
[7]	Consider using the same application of slope rounding on all ramps and crossroads, as well as the main roadway. Use end rounding on the crossroad just beyond the ramp terminals and at a similar location where only a grade separation is involved.
[8]	When widening beyond the edge of usable shoulder for curb or barrier, additional widening for slope rounding may be omitted.
[9]	For widening guidelines for guardrail and concrete barrier, see Chapter 1610 and Exhibit 1610-9.
[10]   Permanent precast unanchored barrier shown above. See Exhibit 1610-3 for other barrier deflection distances.	Comment by Tevis, John: This is a note for both pinned and unpinned dimensions. Maybe it would be better to not have this note and put this on the picture.
[11] There is no minimum width between pavement and break point for side slopes 4H:1V or flatter and 1 foot minimum width between pavement and break point for side slopes steeper than 4H:1V.	Comment by John Tevis: New note added to explain that With “2H:1V or flatter foreslope”, some of the slopes will be 4:1 or flatter (0 feet) and some will be steeper than 4:1 (1 foot). 


General:
On divided multilane highways, see Exhibits 1239-12a through 1239-12c for additional details for median shoulders.
[bookmark: _Toc19705915]







1239.05(1)  Non-Mountable Vertical Curb Uses
(a)	Use vertical curbs with a height of 6 inches or more:
To inhibit vehicles from leaving the roadway on low-speed roadways.	Comment by Donahue, John: Curbs do not prevent vehicles from departing the traveled way. The term inhibit is imprecise.
To discourage delineate the traveled way with respect to other features in the roadway cross-section such as medians, sidewalks, landscaped areas, etcvehicles from leaving low - and intermediate-speed roadways.	Comment by Donahue, John: Discourage is imprecise. Delineation is most relevant with respect to standard curb – it does not redirect vehicles, and “discourage”” is not a documented term with respect to vehicle trajectory.
For To delineate separations between walkways and pedestrian refuges separations.	Comment by Donahue, John: The previous version of this statement was incomplete.
For To provide vertical grade separation between raised islands and the roadway surfaceon which a traffic signal or traffic signal hardware is located.	Comment by Donahue, John: Describing more precisely what the curb is doing.
For expediting transfer times for transit partners on low- speed roadways in urban and suburban contexts (verify curb height needed with transit provider).
(b)	Consider vertical curbs with a height of 6 inches or more:
To inhibit indicate to drivers where midblock left turns are not allowed.
For To delineate divisional and channelizing islands.	Comment by Donahue, John: Introducing more standard language in these three bullets and switch to active voice.
For To provide a hardscape boundary for raised landscaped islands.
For To convey stormwater conveyance.
1239.05(2) Mountable Curb Uses
(a)	To Pprovide mountable curbs where a curb is needed but vertical curb is not suitable for specific design user(s).	Comment by Franzen, Ronald: See suggested rewrite of this sentence in my next comment.	Comment by Franzen, Ronald: Delete this poorly structured and worded sentence.  It is already covered succinctly by the previous sentence.  To cover all bases, suggest revising the previous sentence to read “Provide mountable curbs where a curb is needed but vertical curb is not suitable for specific design user(s).”	Comment by John Tevis: Good. Done.
 (b)	Provide mountable curb where a curb is needed, but accommodation for specific design user(s) makes mountability necessary. 
(cb)	To be Uused for mountable curbs in roundabouts. See Chapter 1320 and Standard Plan F-10.18-01.
1239.05(3) Curb Use Based On Speed
In general, curbs are not recommended on high-speed facilities. Avoid using curbs if the same objective can be attained with pavement markings. However, 4-inch-high mountable curbs may be used on high-speed facilities to control drainage or for access control. Locate mountable curb no closer to the traveled way than the outer edge of the shoulder. Provide sloping end treatments where the curb is introduced and terminated. 6-inch-high mountable curbs may be considered on high-speed urban and suburban contexts where streetside zones are provided or where traffic movements are to be restricted. Provide justification for the use of vertical curb when applied to high-speed facilities.
Intermediate speed facilities may use vertical curbs; however, consider mountable curbs for intermediate target speeds. Consider use of 12-inch to 18-inch vertical curb when analysis demonstrates a need to reduce concerns of lane departure into oncoming lane on intermediate-speed facilities. All curb types are appropriate for low-speed facilities.	Comment by Donahue, John: Curb is different than barrier. Barrier is used to reduce risks associated with lane departure. Staff use Chapter 1610 when they need to design barrier.
1239.05(4) Curb Used For Drainage
Where curbing is provided to direct drainage, provide a design that collects the surface water at the curb and drains it without ponding in the traveled way or flowing across the roadway.
In some areas, curb may be needed to control runoff water until ground cover is attained to control erosion. Document the plan to remove the curb when the ground cover becomes adequate. A best practice is to arrange for curb removal with region maintenance staff as part of the future maintenance plans (see Maintenance Owner’s Manual guidance in Chapter 301). 
When curb is used in conjunction with guardrail, see Chapter 1610 for guidance. For existing curb, particularly on high-speed facilities, evaluate the continued need for the curb. Remove curbing that is no longer needed.
1239.05(5) Curb Use Considerations
Curbs can provide physical guidance to drivers, but curbs are not considered adequate to intended to redirect an errant vehicles.	Comment by Donahue, John: “adequate” is vague.
When an overlay will reduce the height of a curb, evaluate grinding (or replacing the curb) to maintain curb height if needed for pavement performance design and/or drainage performance. (See 1250.02(2) for shoulder cross slope considerations.) To maintain or restore curb height, consider lowering the existing pavement level and improving cross slope by grinding before an asphalt overlay or as determined by the pavement design. The cross slope of the shoulder may be steepened to maximize curb height and minimize other related impacts.  Note that grinding can cause issues with meeting ADA criteria at curb ramps for counter slope and crosswalk running slope. See Chapter 1510 for more information.	Comment by Franzen, Ronald: Delete “performance design” to make the sentence less verbose.	Comment by John Tevis: Good Done.
Curbs can hamper snow-removal operations. In areas of heavy snowfall, ask the Area Maintenance Superintendent to review and concur with the use of curbing.
For curbs at traffic islands, see Chapter 1310. For curbs at roundabouts, see Chapter 1320 and Standard Plan F-10.18-01.
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