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RURAL AND URBAN DESIGN CRITERIA 
 

Design Standards for Restoration, Rehabilitation, and Reconstruction 
- Refer to Chapter 2 of the SDDOT Road Design Manual. 

 

Roadway Classifications 
 

As per AASHTO guidance, Local Project Design Standards are based on the road’s 
functional classification.  This applies to both hydraulic and roadway design.   
 
Design criteria will be in accordance with the most current edition of the AASHTO 
publication, "A Policy on Geometric Design of Highways and Streets,” referred to in this 
document as the 'AASHTO Green Book.’   
 
The best possible design should be selected considering safety, existing and future 
needs, economy, reasonable maintenance costs and available funding.  In restricted 
areas, or where there are other unusual considerations, it may not be possible to meet 
all minimum design values.  Exceptions to applicable design criteria will be considered 
upon request by the county or city on a project by project basis when in the public 
interest and subject to approval by the SDDOT.   
 

Local Roads & Streets  

 

Projects not on the Federal-aid System will be designed to meet the criteria 
found in Chapter 5 of the AASHTO Green Book, ‘Local Roads and Streets’ 
(Appendix 1).  Projects administered by the SDDOT on these roads will have a 
prefix of BRO. 
 
Collector Roads & Streets  

 

Projects on the Federal-aid System under the jurisdiction of the counties will be 
designed to meet the criteria found in Chapter 6 of the AASHTO Green Book, 
‘Collector Roads and Streets’ (Appendix 2).  Projects on the Federal-aid System 
under the jurisdiction of the cities will be designed to meet the criteria found in 
Chapter 6, ‘Collector Roads and Streets’, and in Chapter 7, ‘Rural and Urban 
Arterials’ (Appendix 3).  Projects administered by the SDDOT on these roads will 
have a prefix of BRF. 
 
Local Streets in Urban Areas – Appendix 1, 5.3 

Collectors in Urban Areas – Appendix 2, 6.3 
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Design Speed 
 

Design speed is a selected speed used to determine the various geometric design 
features of the roadway.  The selected design speed should be a logical one with 
respect to the anticipated operating speed, topography, adjacent land use, modal mix 
and the functional classification of the roadway.     
 
On lower-speed facilities, use of above-minimum design criteria may encourage travel 
at speeds higher than the design speed.  The selected design speed should be 
consistent with the speeds that drivers are likely to travel on a given roadway.  Where a 
reason for limiting speed is obvious, drivers are more apt to accept lower speed 
operation than where there is no apparent reason.  A roadway of higher functional 
classification may justify a higher design speed than a lesser classified facility in similar 
topography.  A low design speed, however, should not be selected where the 
topography is such that drivers are likely to travel at high speeds.  Drivers do not adjust 
their speeds to the importance of the roadway, but to their perception of the physical 
limitations of the highway and its traffic. 
 
Design speed is dependent on the judgement of the designer considering local 
conditions.  A thorough discussion of design speed can be found in Chapter 2 of the 
AASHTO Green Book.  Minimum design speeds based on functional classification, 
terrain, and design volume can be found as noted below. 
 

Local Rural Roads – Appendix 1, 5.2.1.1 

Rural Collectors – Appendix 2, 6.2.1.1 

Local Urban Streets – Appendix 1, 5.3.1.1 

Urban Collectors – Appendix 2, 6.3.1.1 

Urban Arterials – Appendix 3, 7.3.2.1 

 

Design Traffic Volume 
Local Rural Roads – Appendix 1, 5.2.1.2 

Rural Collectors – Appendix 2, 6.2.1.2 

Local Urban Streets – Appendix 1, 5.3.1.2 

Urban Collectors – Appendix 2, 6.3.1.2 

Urban Arterials – Appendix 3, 7.3.2.2 

 

Levels of Service 
Local Rural Roads – Appendix 1, 5.2.1.3 

Rural Collectors – Appendix 2, 6.2.1.3 

Local Urban Streets – Appendix 1, 5.3.1.3 

Urban Collectors – Appendix 2, 6.3.1.3 

Urban Arterials – Appendix 3, 7.3.2.3 

 



 Chapter 2 Page 3 of 17 

 

Alignment 
Local Rural Roads – Appendix 1, 5.2.1.4 

Rural Collectors – Appendix 2, 6.2.1.4 

Local Urban Streets – Appendix 1, 5.3.1.4 

Urban Collectors – Appendix 2, 6.3.1.4 

Urban Arterials – Appendix 3, 7.3.2.5 

 

Grades 
Local Rural Roads – Appendix 1, 5.2.1.5 

Rural Collectors – Appendix 2, 6.2.1.5 

Local Urban Streets – Appendix 1, 5.3.1.5 

Urban Collectors – Appendix 2, 6.3.1.5 

Urban Arterials – Appendix 3, 7.3.2.6 

 

Cross Slope 
 

Local Rural Roads - Appendix 1, 5.2.1.6 

 

Pavement cross slope should be adequate to provide proper drainage.  Normally, 
cross slopes range from 1.5 to 2 percent for high-type pavements and 2 to 6 
percent for low-type pavements. 
 
High-type pavements are those that retain smooth riding qualities and good non-
skid properties in all weather with little maintenance. 
 
For low-type pavements such as surface treatments, stabilized or loose gravel, or 
stabilized earth surfaces, a 4 percent cross slope is desirable according to the 
USDOT FHWA “Gravel Roads Construction & Maintenance Guide”.  For further 
information on pavement cross slope, see Chapter 4 (of the AASHTO Green 
Book). 
 
Rural Collectors – Appendix 2, 6.2.1.6 

 

Pavement cross slope should be adequate to provide proper drainage.  Normally, 
cross slopes range from 1.5 to 2 percent for high-type pavements.  High-type 
pavements are those that retain smooth riding qualities and good non-skid 
properties in all weather under heavy traffic volumes and loadings with little 
maintenance required. 
 
Low-type pavements are those with treated earth surfaces and those with loose 
aggregate surfaces.  A cross slope of 4 to 6 percent is desirable for low-type 
pavements.  For further information, see the section on “Cross Slope” in Chapter 
4 (of the AASHTO Green Book). 
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(Additional Guidance:  USDOT FHWA “Gravel Roads Construction & 
Maintenance Guide”) 
 

Local Urban Streets – Appendix 1, 5.3.1.6 

Urban Collectors – Appendix 2, 6.3.1.6 

Urban Arterials – Appendix 3, 7.3.2.8 

 

Note for Cross Slope with Bridges on Gravel Roads  

 

This topic needs to be discussed at each location as the difference between the 
deck slope and the road slope can have quite an impact on the length of taper 
sections between a bridge and the existing road.  4 percent is nationally 
recommended for gravel road cross slopes and SDDOT requires all hard 
surfaces (bridge decks & asphalt/concrete pavements over boxes) to be 2 
percent. 

 

Superelevation 
 

Super elevation rates will be according to current SDDOT standards.  As stated 
in the SDDOT Road Design Guide, because of South Dakota's weather 
conditions, the maximum permissible rate of super elevation is 6 percent.  This 
will apply to all paved surface roads.  The maximum permissible rate of super 
elevation on gravel surface roads will be 8 percent.  If other conditions arise that 
warrant consideration of greater rates, these will be discussed on an individual 
basis. 

 
Local Rural Roads – Appendix 1, 5.2.1.6 

 

For rural roads with paved surfaces, super elevation should be not more than 12 
percent except where snow and ice conditions prevail, in which case the super 
elevation should be not more than 8 percent.  For aggregate roads, super 
elevation should be not more than 12 percent. 
 
Super elevation runoff is the length of highway needed to accomplish the change 
in cross slope from a section with the adverse crown removed to a fully super 
elevation section.  Minimum lengths of runoff are given in Chapter 3 (of the 
AASHTO Green Book).  Adjustments in design runoff lengths may be desirable 
for smooth riding, surface drainage, and good appearance.  For a general 
discussion on this topic, see Chapter 3 (of the AASHTO Green Book). 
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Rural Collectors – Appendix 2, 6.2.1.7 

 

Many rural collector highways have curvilinear alignments.  A super elevation 
rate compatible with the design speed should be used.  For rural collectors, 
super elevation should not exceed 12 percent.  Where snow and ice conditions 
may be a factor, the super elevation rate should not exceed 8 percent.  Super 
elevation runoff denotes the length of highway needed to accomplish the change 
in cross slope from a section with the adverse crown removed to a fully super 
elevation section and vice versa.  Adjustments in design runoff lengths may be 
needed to provide a smooth ride, surface drainage, and good appearance.  The 
section on “Horizontal Alignment” in Chapter 3 (of the AASHTO Green Book) 
provides a detailed discussion on super elevation for appropriate design speeds. 
 
Local Urban Streets – Appendix 1, 5.3.1.7 

Urban Collectors – Appendix 2, 6.3.1.7 

Urban Arterials – Appendix 3, 7.3.2.7 

 

Sight Distance 
Local Rural Roads – Appendix 1, 5.2.1.6 

Rural Collectors – Appendix 2, 6.2.1.8 

Local Urban Streets – Appendix 1, 5.3.1.8 

Urban Collectors – Appendix 2, 6.3.1.8 

Urban Arterials – Appendix 3, 7.3.2.4 

 

Roadway Width 
 
As South Dakota is primarily an agricultural state, a minimum subgrade width of 32’ has 
long been the standard for all local rural and rural collector roads constructed with state 
and federal funding through the SDDOT LGA Office.  This provides for a desired top 
width of 28’, comprised of 2-12’ driving lanes and 2-2’ shoulders on paved surfaces.  
Over the years counties have adopted this standard in addition to even wider shoulders 
as can be found in their transportation plans as funded by the SDDOT State Planning & 
Research Program for Local Governments.  The lane and shoulder widths noted above 
are also consistent with the minimum standard for all state rural highways as outlined in 
Chapter 7 of the Road Design Manual entitled “Cross Sections” providing a continuity 
for the agricultural transportation needs of South Dakota.  Deviations from this standard 
can be made based on local needs.   
 

Local Rural Roads – Appendix 1, 5.2.2.1 

Rural Collectors – Appendix 2, 6.2.2.1 

Local Urban Streets – Appendix 1, 5.3.2.1 

Urban Collectors – Appendix 2, 6.3.2.1 

Urban Arterials – Appendix 3, 7.3.3.1 
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Number of Lanes 
Local Rural Roads – Appendix 1, 5.2.2.2 

Rural Collectors – Appendix 2, 6.2.2.2 

Local Urban Streets – Appendix 1, 5.3.2.2 

Urban Collectors – Appendix 2, 6.3.2.2 

Urban Arterials – Appendix 3, 7.3.3.4 

 

Parking Lanes 
Rural Collectors – Appendix 2, 6.2.2.3 

Local Urban Streets – Appendix 1, 5.3.2.3 

Urban Collectors – Appendix 2, 6.3.2.3 

Urban Arterials – Appendix 3, 7.3.3.7 

 

Medians 
Local Rural Roads – Appendix 1, 5.2.2.4 

Rural Collectors – Appendix 2, 6.2.2.4 

Local Urban Streets – Appendix 1, 5.3.2.4 

Urban Collectors – Appendix 2, 6.3.2.4 

Urban Arterials – Appendix 3, 7.3.3.5 

 

Curbs 
Local Urban Streets – Appendix 1, 5.3.2.5 

Urban Collectors – Appendix 2, 6.3.2.5 

Urban Arterials – Appendix 3, 7.3.3.3 

 

Right-of-Way Width 
Local Rural Roads – Appendix 1, 5.2.2.3 

Rural Collectors – Appendix 2, 6.2.2.5 

Local Urban Streets – Appendix 1, 5.3.2.6 

Urban Collectors – Appendix 2, 6.3.2.6 

Urban Arterials – Appendix 3, 7.3.3.9 

 

Provision for Utilities 
Local Urban Streets – Appendix 1, 5.3.2.7 

Urban Collectors – Appendix 2, 6.3.2.7 

Urban Arterials – Appendix 3, 7.3.10 
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Utility Adjustments 
 
Adjustment of utilities will be in accordance with South Dakota State Law and 23 CFR 
645.  The county or city is responsible for utility notification and coordinating any utility 
relocation work.  Assistance can be requested of the Utility Coordinator of the SDDOT 
Road Design Office. 
 
Utility facilities will be adjusted or removed from the right-of-way in cases where they 
constitute a safety hazard.  Minimum lateral clearances, as noted in the Rural & Urban 
Design Criteria section of the Local Roads Plan, as applicable, may be allowed on a 
project by project basis considering traffic volume, right-of-way width, removal cost and 
location.  Exceptions to these criteria shall be approved by the Administration Program 
Manager. 
 
Prior to advertising of contracts, the FHWA Division Administrator will be furnished a 
Utility Certification on all projects to assure compliance with applicable provisions. 
 

Border Area 
Local Urban Streets – Appendix 1, 5.3.2.8 

Urban Collectors – Appendix 2, 6.3.2.8 

Urban Arterials – Appendix 3, 7.3.3.8 

 

Bicycle and Pedestrian Facilities 
Local Rural Roads – Appendix 1, 5.2.2.5 

Rural Collectors – Appendix 2, 6.2.2.6 

Local Urban Streets – Appendix 1, 5.3.2.9 

Urban Collectors – Appendix 2, 6.3.2.9 

Urban Arterials – Appendix 3, 7.3.9 

 

Cul-de-Sacs and Turnarounds 
Local Urban Streets – Appendix 1, 5.3.2.10 

 

Alleys 
Local Urban Streets – Appendix 1, 5.3.2.11 

 

Driveways 
Local Rural Roads – Appendix 1, 5.2.2.6 

Local Urban Streets – Appendix 1, 5.3.2.12 

Urban Collectors – Appendix 2, 6.3.2.10 

 

Structures – New and Reconstructed 
Local Rural Roads – Appendix 1, 5.2.2.7.1 
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Rural Collectors – Appendix 2, 6.2.3.1 

Local Urban Streets – Appendix 1, 5.3.3.1 

Urban Collectors – Appendix 2, 6.3.3.1 

Urban Arterials – Appendix 3, 7.3.5.1 

 

Structures – Vertical Clearance 
Local Rural Roads – Appendix 1, 5.2.2.7.2 

Rural Collectors – Appendix 2, 6.2.3.2 

Local Urban Streets – Appendix 1, 5.3.3.2 

Urban Collectors – Appendix 2, 6.3.3.2 

Urban Arterials – Appendix 3, 7.3.5.2 

 

Structure Widths 
 
Due to South Dakota being an agriculture state, all structures should accommodate at 
least a 28’ roadway top as discussed in the previous section on Roadway Widths.  For 
bridges the 28’ clear width is measured between the insides of the bridge rail.  If 
approaching roadway is wider than 28’ (lane & shoulder), the bridge clear width shall 
match the overall width of the approaching roadway.  Box culverts should be long 
enough to accommodate 2-12’ lanes plus the clear zone to the inside face of the 
parapet.  This has been the standard practice for decades.  Deviations from this 
practice can be made based on local needs which shall be documented in the TS&L 
letter.  Consideration for future widening of the roadway should be part of the structure 
width determination, or future widening may result in the structure being too narrow 
(bridge) or within the clear zone (box).  This is not a desirable situation so thinking 
ahead and providing a structure width that will cover the future is important. If a master 
transportation plan or local standard has been adopted that differs from the 
recommendations above, those standards should be discussed in determining the width 
requirements to be used for design. 
 

Structure Design Considerations – Appendix 4 
 

Structure Definitions - National Bridge Inspection Standards (NBIS) and 

South Dakota Codified Law (SDCL) 
 
The NBIS definition of a bridge is as follows:  A structure including supports, erected 
over a depression or an obstruction, as water, highway, or railway, the structure having 
a length measured along the center of the roadway of more than twenty feet between 
undercopings of abutments or extreme ends of openings for multiple boxes and pipes 
where the clear distance between openings is less than half of the smaller contiguous 
(within a sequence) opening.  Refer to the figure below. 
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Figure II-1 
 

 

Multiple pipes may be considered a bridge if the distance between the pipes 
is less than half of the smallest opening and the structure length is greater 
than 6.1 meters (20 feet). In the above illustration, the structure length is 
recorded as 6.58 meters: 
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According to South Dakota Codified Law (SDCL) a structure is a culvert when it cannot 
be classified as a bridge and provides an opening under a roadway.  (SDCL 31-14-1)  
Culverts shall be no less than 24 feet in length.  (SDCL 31-12-18) 
 
If an option is included for a replacement structure less than the 20 feet in length, the 
local government needs to be made aware that this will remove that structure from 
future federal and state funding.  If this is the chosen option and it is on a Township 
Road, SDDOT will require a Joint Powers Agreement between the County and the 
Township prior to the project being let to bid. 
 

Bridge Rail 
 

Steel rail shall meet NCHRP 350 Test Level 2 or better.  In South Dakota the rail used is 
T101, T115, or SL1.  Plates are provided by LGA.  Turned down ends are used if the 
ADT is less than 150.  Approach rail is needed if ADT is greater than 150 which is 
covered by either the SL1 or T101 with approach rail details available through LGA.   
 
Concrete rail shall meet 32” MASH TL-3 and can be a Jersey, sloped, or vertical shape.  
Anything taller will adversely affect agricultural traffic and a higher test level will increase 
the cost of construction due to the extra steel required and possibly a thicker deck. 
 
Rail designs that may be needed for special conditions (i.e. an approach or intersection 
located within such close proximity to a structure as to interfere with the standard rail 
placement, rehabilitation of existing rail, etc.) will be in accordance with current SDDOT 
guidelines. 
 

Box Culverts – Parapets, Aprons, Mixing of Materials 
 
Parapets are standard on all rural box culverts at the request of the counties.  The 
parapets are essential to reduce sluff of shoulder material reducing the long term 
maintenance issues.  The parapet is considered a hazard, according to AASHTO 
design standards, and must be kept outside of the clear zone. 
 
Aprons are most often concrete as they provide another cut off wall and make a box 
easier to access for inspection.  Riprap is acceptable in situations where landowners do 
not want cattle to get through the box.   It is recommended boxes are either all precast 
or all cast-in-place as mixing these has resulted in higher costs.  This has been the 
standard in South Dakota on rural structures for decades, in order to keep costs down 
for the owners. 
 

Hydraulics 
 
This section addresses standards and design criteria specific to roads not on the state 
system.  Because of the relatively low traffic volumes and extensive roadway mileage 
on roads functionally classified as local roads and streets (off-system) and collector 
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roads and streets (federal aid system), design criteria are comparatively lower as a 
matter of practicality.  Although the South Dakota Drainage Manual  
https://dot.sd.gov/doing-business/engineering/design-services/forms-manuals shall be 
referred to for guidance on performing drainage investigations and preparing hydraulic 
designs, this section shall be the primary starting point for designers working on local 
government projects to ensure designs are appropriate for the noted local road 
systems. 
 
Hydraulic recommendations will be reported on the Hydraulic Data Sheet.  (Note that a 
special Hydraulic Data Sheet for Local Government projects has been prepared for this 
use and is available for distribution in electronic format as provided by LGA). 
 

Collector Roads and Streets / On-System 

 

Hydraulically size the structure(s) so no roadway overtopping occurs for less 
than, or equal to, the 25-year frequency flood event.   
 
Where the project ADT (current or 20-year projection) is 100 or less, the design 
may be reduced to a 10-year frequency provided the following is met:  1) The 
current structure frequency is less than a 25-year frequency; 2) there is an 
overtopping section located away from the structure; and 3) the local government 
is willing to accept this reduction in standards and service to their taxpayers 
along this route.   
 
Bridge designs shall provide for a minimum of one foot of freeboard at the design 
event from the low bridge girder to the water surface for bridge installations with 
the desirable overflow section being away from the bridge location. 
 
If current conditions do not meet the noted design frequencies and the local 
government has no issue with the current level of service, they may opt to have 
the structure sized to meet the current frequency.  This situation shall be 
documented on the hydraulic data sheet, along with local government 
concurrence in the form of commission action or a letter from their highway 
department.  
 
Local Roads and Streets / Off-System 

 

When an overtopping section is available away from the structure location, 
hydraulically size the structure so no roadway overtopping occurs for less than, 
or equal to, the 10-year frequency flood event. 
 
When no overtopping section away from the structure exists, the structure must 
be hydraulically sized for no roadway overtopping for less than, or equal to, the 
25-year frequency flood event. 
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Bridge designs shall provide for a minimum of one foot of freeboard at the design 
event from the low bridge girder to the water surface for bridge installations with 
the desirable overflow section being away from the bridge location. 
 
If current conditions do not meet the noted design frequencies and the local 
government has no issue with the current level of service, they may opt to have 
the structure sized to meet the current frequency.  This situation shall be 
documented on the hydraulic data sheet, along with local government 
concurrence in the form of commission action or a letter from their highway 
department.  

 

Eligible & Ineligible Costs – Structure Projects 
 
When expending funds, federal or state, for the replacement or rehabilitation of 
structures, every effort is made to maintain those funds for work on the structure.   
 
Minimization of grading work has long been required for federally funded projects as 
grading is only eligible between what is called the “touchdown” points of the structure.  
These are the limits of roadway disturbance needed to remove and replace the 
structure.  Grading outside of what is determined to be the touchdown points, is 
ineligible for bridge funds and will need to be funded by state or local funds.  This can 
be found in 23 CFR 650.405 (c)  
 

(c) Ineligible work. Except as otherwise prescribed by the Administrator, the costs 
of long approach fills, causeways, connecting roadways, interchanges, ramps, 
and other extensive earth structures, when constructed beyond the attainable 
touchdown point, are not eligible under the bridge program. 

 
In addition to grading outside of the touchdown points, the South Dakota Association of 
County Highway Superintendents has created a list of additional items that are ineligible 
for federal and state funded structure projects.  These items include the following: right-
of-way costs, utility relocations, roadway surfacing, sidewalk/bikepath concrete off the 
structure, drop inlets and other urban drainage features off the structure, fencing, 
aesthetics, and off-site environmental mitigation and monitoring costs.   
 
Ineligible work included in a project must be clearly discussed, defined, and most 
importantly agreed to in writing with the local government as they will be responsible for 
100 percent of the associated costs.  Ineligible costs must be clearly marked in the 
plans.  
 

On-Site Traffic Detours at Structures – Try to Avoid 
 
On-site traffic detours should be avoided if at all possible as they are expensive and 
must be constructed as a part of the project as per all the DOT/Environmental 
requirements.  Discussing this with the local government early is essential. 

 



 Chapter 2 Page 13 of 17 

 

Roadside Design 
Local Rural Roads – Appendix 1, 5.2.2.8 

 

Clear Zones - Horizontal Clearance to Obstructions 
 
Local Rural Roads – Appendix 1, 5.2.2.8.1 

 

A clear zone of 10 ft or more from the edge of the traveled way, appropriately 
graded with relatively flat slopes and rounded cross-sectional design, is 
desirable.  An exception may be made where guardrail protection is provided.  
The recovery area should be clear of all unyielding objects such as trees, fixed 
sign supports, utility poles, light poles, and any other fixed objects that might 
severely damage an out-of-control vehicle. 
 
To the extent practical, where another highway or railroad passes over, the 
structure should be designed so that the pier or abutment supports have lateral 
clearance as great as the clear roadside area on the approach roadway.  For 
further information on providing roadside lateral clearance, see the AASHTO 
Roadside Design Guide (3). 
 
Where it is not practical to carry the full-width approach roadway across an 
overpass or other bridge, an appropriately transitioned roadside barrier should be 
provided.  At selected locations, such as the outside of a sharp curve, a broader 
recovery area with greater horizontal clearances should be provided to any 
roadside obstruction. 
 
Rural Collectors – Appendix 2, 6.3.4.1 

 

For rural collector roads with a design speed of 45 mph or less, a minimum clear 
zone of 10 ft measured from the edge of the traveled way should be provided.  
This recovery area should be clear of all unyielding objects such as trees, fixed 
sign supports, utility poles, light poles, and other fixed objects.  The benefits of 
removing these obstructions should be weighed against any environmental and 
aesthetic effects. 
 
For rural collector roads with a design speed of 50 mph or more, the AASHTO 
Roadside Design Guide (3) should be used for guidance in selecting an 
appropriate clear-zone width. 
 

 Guidance can also be found in Chapter 10 of the SDDOT Road Design Manual. 

The approach roadway width (traveled way plus shoulders) should be carried 
across an overpass or bridge, where practical.  Approach roadside barriers, 
anchored to the bridge rails or parapets, should be provided.  Sidewalks should 
extend across a bridge if the approach roadway has sidewalks or sidewalk areas.  
To the extent practical, where another highway or railroad passes over the 
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roadway, the overpass structure should be designed so that the pier or abutment 
supports have lateral clearance as great as the clear zone on the approach 
roadway.  Where a setback beyond the clear zone is not practical, roadside 
barrier protection should be provided at the piers. 

 
Local Urban Streets – Appendix 1, 5.3.4.1 

Urban Collectors – Appendix 2, 6.3.4.1 

Urban Arterials – Appendix 3, 7.3.4.1 

 

Lateral Offset 
Local Rural Roads – Appendix 1, 5.2.2.8.2 

Rural Collectors – Appendix 2, 6.2.4.2 

Local Urban Streets – Appendix 1, 5.3.4.2 

Urban Collectors – Appendix 2, 6.3.4.2 

Urban Arterials – Appendix 3, 7.3.4.2 

 

Foreslopes 
 

Local Rural Roads – Appendix 1, 5.2.2.8.3 

 

The maximum rate of foreslope depends on the stability of local soils as 
determined by soil investigation and local experience.  Slopes should be as flat 
as practical, and other factors should be considered to determine the design 
slope.  Flat foreslopes increase safety by providing a maneuver area in 
emergencies, are more stable than steep slopes, aid in the establishment of plant 
growth, and simplify maintenance work.  Vehicles that leave the traveled way can 
often be kept under control if slopes are gentle and drainage ditches are well-
rounded.  Such recovery areas should be provided where terrain and right-of-way 
controls permit. 
 
Combinations of rate and height of slope should provide for vehicle recovery.  
Where controlling conditions (such as high fills, right-of-way restrictions, or the 
presence of rocks, watercourses, or other roadside features) make this 
impractical, consideration should be given to the provision of guardrail, in which 
case the maximum rate of foreslope could be used. 
 
Cut sections should be designed with adequate ditches.  Preferably, the 
foreslope should not be steeper than 1V:2H, and the ditch bottom and slopes 
should be well-rounded.  The backslope should not exceed the maximum 
required for stability. 
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Rural Collectors – Appendix 2, 6.2.4.3 

 

The maximum rate of foreslope should depend on the stability of local soils as 
determined by soil investigation and local experience.  Slopes should be as flat 
as practical, taking into consideration other design constraints.  Flat foreslopes 
improve safety by providing a maneuvering area in emergencies, are more stable 
than steep slopes, aid in the establishment of plant growth, and simplify 
maintenance work.  Roadside barriers may be used where topography and right-
of-way are restrictive and a need is justified. 
 
Drivers who inadvertently leave the traveled way can often recover control of 
their vehicles if foreslopes are 1V:4H or flatter and shoulders and ditches are well 
rounded or otherwise made traversable.  Such recoverable slopes should be 
provided where terrain and right-of-way conditions allow. 
 
Where provision of recoverable slopes is not practical, the combinations of rate 
and height of slope provided should be such that occupants of an out-of-control 
vehicle have a good chance of survival.  Where high fills, right-of-way 
restrictions, watercourses, or other problems render such designs impractical, 
roadside barriers should be considered, in which case the maximum rate of fill 
slope may be used.  Reference should be made to the current edition of the 
AASHTO Roadside Design Guide (3).  For further information, see the section on 
“Traffic Barriers” in Chapter 4 (of the AASHTO Green Book). 
 
Cut sections should be designed with adequate ditches.  Preferably, the 
foreslope should not be steeper than 1V:3H and, where practical, should be 
1V:4H or flatter.  The ditch bottom and slopes should be well rounded, and the 
backslope should not exceed the maximum needed for stability. 
 

Typical Cross Section – All Rural Roads 
 
The typical section will include a crown slope of 4 percent for gravel surfaces or 2 
percent for paved surfaces, 4:1 inslopes, a standard 10' ditch at 20:1, and 5:1 
backslopes.  When conditions don’t allow this, the inslope (foreslope) can be steepened 
to 1V:2H on Local Rural Roads or 1V:3H on Rural Collectors as discussed in the 
previous section on Foreslopes. 
 
The following typical section keeps the ditch drainage farther from the roadway but 
requires larger work limits and potentially the need for more right-of-way. 
 

 

 

 
4:1 

5:1 

20:1 

varies varies 10 ft 
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The following typical section works well in areas where the project limits and impact to 
the right-of-way must be kept to a minimum.  
 

 

 

 

 

 

 

Intersection Design 
Local Rural Roads – Appendix 1, 5.2.2.9 

Rural Collectors – Appendix 2, 6.2.5 

Local Urban Streets – Appendix 1, 5.3.5 

Urban Collectors – Appendix 2, 6.3.5 

Urban Arterials – Appendix 3, 7.3.11 

 

Railroad-Highway Grade Crossings 
Local Rural Roads – Appendix 1, 5.2.2.10 

Rural Collectors – Appendix 2, 6.2.6 

Local Urban Streets – Appendix 1, 5.3.6 

Urban Collectors – Appendix 2, 6.3.6 

Urban Arterials – Appendix 3, 7.3.7 

 

Traffic Control Devices 
Local Rural Roads – Appendix 1, 5.2.2.11 

Rural Collectors – Appendix 2, 6.2.7 

Local Urban Streets – Appendix 1, 5.3.7 

Urban Collectors – Appendix 2, 6.3.7 

 

Roadway Lighting 
Local Urban Streets – Appendix 1, 5.3.8 

Urban Collectors – Appendix 2, 6.3.8 

Urban Arterials – Appendix 3, 7.3.18 

 

Drainage 
Local Rural Roads – Appendix 1, 5.2.2.12 

Rural Collectors – Appendix 2, 6.2.8 

Local Urban Streets – Appendix 1, 5.3.9 

Urban Collectors – Appendix 2, 6.3.9 

Urban Arterials – Appendix 3, 7.3.3.6 

4:1 5:1 

20:1 

varies varies 10 ft 
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Erosion Control and Landscaping 
Local Rural Roads – Appendix 1, 5.2.2.13 

Rural Collectors – Appendix 2, 6.2.9 

Local Urban Streets – Appendix 1, 5.3.10 & 5.3.11 

Urban Collectors – Appendix 2, 6.3.10 & 6.3.11 

Urban Arterials – Appendix 3, 7.3.17 

 

Speed Transitions Entering Rural Towns 
Rural Collectors – Appendix 2, 6.2.10 

 

Recreational Roads – Appendix 1, 5.4 
 

Resource Recovery and Local Service Roads – Appendix 1, 5.5 

 

Low-Volume Roads – Local and Minor Collector Roads with Traffic 

Volumes of 2,000 Vehicles Per Day or Less 
 
Low-volume roads often present a unique challenge because low traffic volumes and 
reduced frequency of crashes make designs normally applied on higher volume roads 
less cost effective.  AASHTO has produced a publication to assist in these situations 
which can be found in Appendix 5, AASHTO Second Edition of the 2019 “Guidelines for 
Geometric Design of Low-Volume Roads”. 
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(2018, 7th Edition, 2nd Printing)
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Chapter 2 – Appendix 4

Basic Considerations or Starting 
Points in Design for Local 

Government Structures
(September 2019)



Basic considerations or starting points in design for local government structures 

September 2019 

 

Prestressed Girder Bridges (PGB) 

• Most local government bridges usually have a 28’-30’ roadway width requiring a minimum 

number of girders.  (SDDOT requires at minimum a 4-girder system – good design starting point 

for the roadway widths noted).  Girder depth and configuration should be optimized based on 

roadway width and span length requirements.  

• Decks can usually be designed efficiently with an 8.25” deck thickness. Following AASHTO Code 

requirements one can optimize the deck thickness to minimize concrete quantities. 

• Bents – Optimize the number of columns in bents.  Generally speaking, 2 column bents will be 

adequate for the roadway widths used on LGA structures, however skewed structures or long 

span structures may require more columns. 

• Integral abutments – Use a 3’ pile cap with a minimum grout pad height above the construction 

joint of 1.5”.  Grout pads in excess of 6” in height should be reinforced, however, given the 

relatively narrow bridges used by LGA’s, this should rarely be encountered.  In most cases if 

following the above guidelines, the integral abutment assumptions should be valid and frame 

action calculations will not be required. 

• Due to constructability issues with 27 M prestressed girders, SDDOT does not recommend their 

use.  

• Wing configurations shall be proportioned to minimize wing length as well as keep the 

embankment spill cone from contacting the superstructure.  Use a 2:1 inslope, or that required 

to meet clear zone/guard rail requirements, immediately adjacent to the abutment wing and 

carry the berm slope to the top of the wing when calculating wing length.  Check to ensure that 

the spill cone does not interfere with superstructure elements.  SDDOT would like to see layout 

calculations for abutments wings. 

 

Cast-in-place and Precast Reinforced Concrete Box Culverts  

• For boxes 8’ in height or less, use 7” walls and increase the wall thickness by ½” per 1’ of height 

after 8’ unless by structural analysis thicker walls are needed. The guidance noted is for 

constructability and has proven to be adequate over many years of box culvert construction. 

• When box cell spans exceed 12’ consider adding another cell.  The slab thicknesses on box 

culvert spans exceeding 12’ start to get thick and may be less economical.  A cost estimate 

should be prepared to determine the most economical box configuration. 

• Maximum skew allowed for precast box culverts is 10 degrees.  Skews beyond this limit require 

additional barrel length resulting in increased costs and standard precast inlet and outlet wing 

configurations result in slopes adjacent to the wings steeper than 2:1.  

• On shallow fills (approximately 3’ or less on asphalt or gravel roadways) where clear zone 

controls the length, the parapets on box culverts shall be placed outside the clear zone.  Where 

fill controls the length of a box culvert, calculate the length of the barrel required assuming a 6”-

9” dirt pile-up at the back of the parapet. For shallow fills of 3’ or less where the clear zone 

controls length, the box will be designed for 0 to 5’ fill.  Boxes with deeper fills or under paved 

roadways, where there is little to no chance that maintenance forces will remove material from 

over the box, may be designed for minimum fills of 1’ or 2’, as appropriate.  

• The bottom slab thickness shown on the plans should be the same as the top slab unless 

structural analysis deems it necessary to be thicker.  The structural model used for analysis 

should use a bottom slab thickness 1” less than detailed on the plans.  The intent is that 

1” shall be added to design bottom slab thickness to allow for irregularities in the ground 

surface; however, it is not intended that this extra inch be included in the structural model.  For 

example, a box culvert structure may be modeled with a 12” top slab and an 11” bottom slab. If 



this is structurally acceptable, the top and bottom slabs would be detailed as 12”, effectively 

adding 1” to the bottom slab to allow for any irregularities in the ground surface. 

Maximum rebar size shall be a No. 8. 

• Riprap adjacent to inlet and outlet box culvert wings on the inslope is used when H&H analysis 

indicates a need or when there is evidence of significant erosion at either routine NBI 

inspections or at the TS&L inspection. 

• All cast-in-place box culverts shall have reinforced concrete aprons (inlet and outlet) with #4 

rebar at 12” spacing. 

• The SDDOT requests that wingwall layout calculations be submitted along with the structure 

design calculations.  Wingwall lengths can vary depending on skew, fill height, clear zone, etc.  

 

Double Tee Bridges/Bulb Tee Bridges 

• Berm type abutment designs are preferred.   

• Pay attention to camber when using these beams in straight or sag vertical curves.  Rideability 

has been an issue in the past. 

• Single span structures tend to work the best. 

• Maximum 65’ spans for Dbl T’s and 90’ spans for Bulb T’s – Check with suppliers for maximum 

length design and availability 

 

Continuous Concrete Bridges (CCB’s) 

• Structures skewed from 20-30 degrees shall be designed for the span length perpendicular to 

the supports.  Need to note how reinforcing is placed and the design considerations that steel 

configuration requires.  Also note that edge beams must be designed for span lengths parallel to 

centerline and railing loads are distributed into the deck perpendicular to centerline roadway. 

• Span ratio shall be kept at 1.25:1 to optimize slab thickness for bending moment and keep dead 

load moment induced into intermediate supports to a minimum.   

• Wing configurations shall be proportioned to minimize wing length as well as keep the 

embankment spill cone from contacting the superstructure.  Use a 2:1 inslope, or that required 

to meet clear zone/guard rail requirements, immediately adjacent to the abutment wing and 

carry the berm slope to the top of the wing when calculating wing length. Check to ensure that 

the spill cone does not interfere with superstructure elements.  SDDOT would like to see layout 

calculations for abutments wings. 

 

Precast Concrete Arch structures  

• Due to scour concerns, precast concrete arch structures are generally only allowed when 

bedrock is near the surface   If used, place on cast-in-place foundations founded on bedrock at 

or near (within a foot or two) the flowline of the stream. 

 

Rigid frame structures 

• The superstructure/abutment/abutment wing configuration must be correctly modeled and 

designed to accommodate structure response to force effects.   
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