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OVERVIEW

The 1-29 Corridor Study has recently been initiated by the South Dakota Department of
Transportation (SDDOT) with the city of Sioux Falls to assess the transportation system needs
for both the Interstate system and arterial roadway system adjacent to the 1-29/1-229 interchange
area. The major tasks associated with this assessment include reviewing improvement
alternatives along three different corridors:

. Development and evaluation of options for 69" Street crossing 1-29 and 1-229.
Documentation for this task was provided on March 24, 2008 and updated for distribution
on April 10, 2008

- Development and evaluation of options for the 1-29/1-229 interchange to address the
influence of the 69™ Street crossing.

. Development and evaluation of options for an 1-29/85™ Street interchange or an 85" Street
crossing of 1-29 only.

This memo provides a summary of the options for the 1-29 / 1-229 interchange, summarizing
Task 2 in URS’ scope of work for the study.

1-29 / 1-229 INTERCHANGE ASSESSMENT BACKGROUND

Several assumptions have been made in developing the design concepts for the 1-29 / 1-229
interchange documented this memorandum. These assumptions include:

- Each alternative is developed to a concept design level, including a typical section,
horizontal alignment, and enough profile design to determine whether there would be a
fatal flaw in the concept. Specific layout details are not addressed.
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« The design is based on 2-foot contour survey, accurate to plus/minus one foot.
- Cost estimates have not yet been developed for these alternatives.

« Traffic elements are estimated, and items such as auxiliary lanes and intersection controls
have not been finalized at the point in the study.

The remainder of this report provides the following information:
- Design criteria used in this conceptual design
« Existing conditions / design constraints

« Asummary of 1-29 / 1-229 interchange alternatives reviewed, including:
- Engineering Evaluation of the 1-29 / 1-229 interchange alternatives
_ Impacts to the proposed 1-29 / 69" Street and 1-229 / Solberg Avenue grade separations

_ Impacts to a potential 1-29 / 85" Street interchange

« Findings and preliminary conclusions

DESIGN CRITERIA

Design criteria have been established for this study, which have been used to guide the selection
of elements / standards used for the conceptual design of the 1-29 / 1-229 interchange
alternatives. Typically, project design criteria follow the standards of the agency that has
jurisdiction over the facility. There are two different agencies with interests / ownership of

roadway facilities within this study area:

. When completed, 69" Street and Solberg Avenue will be part of the Sioux Falls street
system.

« The I-29 mainline and 1-29 / 1-229interchange ramps are part of the SDDOT system.

Both the SDDOT and city of Sioux Falls publish a Road Design Manual and/or Engineering
Design Standards, which are similar in that they are based on the national standards set by the
American Association of State Highway and Transportation Officials (AASHTO). The city’s
design criteria were used for 69" Street (as documented in the Task 1 memorandum) and
SDDOT’s design criteria were used for 1-29 mainline and the system interchange ramps.
Table 1 reflects the design criteria used on the study, dividing the criteria into:

« Design Controls, the general roadway design standards that will dictate the more detailed
design criteria elements

« Alignment Elements

« Roadway Elements
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Table 1. 1-29/1-229 Alternatives Concept Development Design Criteria

Design Criteria by

Page 3

Roadway
Design Element 69" Street | 1-29 & 1-229
B | Roadway Classification Arterial Interstate fg‘g’;ﬁegspgegﬁg gé%’ld%ﬂs 12007
)
c .
S Design Speed 45 mph 75mph
S | Posted Speed 40 mph 65mph
[72]
[«5)
O | Design Vehicle WB-50 WB-67
Minimum Stopping Sight Distance (grade < £3%) 360’ 820’ AASHTO PGDHS 2004, Exhibit 3-1
Minimum Horizontal Radius w/o superelevation 1039’ N/A ’féASHTO PGDHS 2004, Exhibit 3-
Maximum Horizontal Deflection Angle w/o o , Sioux Falls Design Standards 2007,
2 15 SDDOT Road Design Manual 5-3
Curve
Minimum Tangent Length 132’ 2207
£ | Maximum Grade | Mid-Block 6% 4% Sioux Falls Design Standards 2007,
QC) - SDDOT Road Design Manual 6-8
g Interse_ctlon Approach 204 N/A
m (Arterial cross street)
1< Minimum Grade | Desirable 0.5% Sioux Falls Design Standards 2007,
g SDDOT Road Design Manual 6-10
c Minimum 0.3%
2
< | Minimum Vertical Curve Length 135’ 225’
. AASHTO PGDHS 2004, Exhibit 3-
E{Tleir:llclil \?aL:L\S Crest 61 312 72 & 3-75, SDDOT Road Design
' Sag 79 206 Manual 6-16
Maximum Grade Break w/o Vertical Curve 0.8% N/A Sioux Falls Design Standards 2007
Intersection Angle 90° + 10° N/A Sioux Falls Design Standards 2007
Minimum Vertical Clearance 174 SDDOT criteria for Solberg project
. - Sioux Falls Design Standards
Number of Arterial / Mainline Travel Lanes 4 20079
. Sioux Falls Design Standards
Travel Lane Width 12’ J
2007
[7p]
E Minimum Detached Sidewalk Width 5’ N/A Sioux Falls Design Standards 2007
E Median Width Minimum 4’ 30’ SDDOT criteria fo_r Solberg project,
L|>J\ (measured from Intersection with Teft turm SDDOT Road Design Manual 7-17
@ | edge of lane) ersectio et 16’ N/A
= bays
©
;:g Cross Slope Minimum 1.5% - giougFalls Ddesign_ Standards|2007,
Normal Crown - () DDOT Road Design Manual 7-4
( ) Maximum 3%
Clear Zone Requirement (ADT > 6,000 vpd) AASHTO Roadside Design Guide
22’ 30° 2002, Table 3.1, SDDOT Road
Design Manual 10-4
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Table 1. 1-29/ 1-229 Alternatives Concept Development Design Criteria (continued

Design Element Design Criteria Source
Sideslope Cut Slopes 31 5:1 SDDOT Road Design Manual 7-10,
Requirement : 712
g Fill Slopes 31 6:1 to Clear
' Zong, 3:1
Transition Taper Length . . Sioux Falls Design Standards 2007,
P J 301 751 SDDOT Road Design Manual 12-26
Cross Slope Rate Local 1%:25’ Sioux Falls Design Standards 2007
% | of Change at n o
€ | Intersections Collector 1%:37.5 N/A
= Arterial 19%:56.5’
c
§/ Right Turn Approach Directional 51200 See figure | Sioux Falls Design Standards 2007,
8 Auxiliary Lane DHV 12-12in SDDOT Road Design Manual
S | Warrant SDDOT
g Movement DHV >60 Road Design
T Manual
& | Left Tumn Auxiliary | Approach Directional 900 See figure | Sioux Falls Design Standards 2007,
_% Lane Warrant DHV 12-11in SDDOT Road Design Manual
S SDDOT
o Movement DHV >60 Road Design
Manual
Deceleration Lane | Lane Length 225’ 395’ Sioux Falls Design Standards 2007,
SDDOT Road Design Manual 12-26
Taper Length 180’ 195’
Curb Return Radii | Collector 30’ Sioux Falls Design Standards 2007,
N/A SDDOT Road Design Manual 12-10
Arterial 35’

PRELIMINARY 1-29/ 1-229 INTERCHANGE ASSESSMENT

OVERVIEW

Six improvement alternatives have been developed for the 1-29 and 1-229 system interchange.
The alternatives range from minor modifications that better accommodate the 1-29/69™ Street
crossing to more complex system interchange modifications. The purpose of this assessment is to
not only review how each alternative performs on its own, but also includes an assessment of
how each alternative impacts:

« The operation of the existing 1-29 mainline and 1-29/1-229 interchange, including:
- Asummary of impacts/benefits associated with changes to mainline or ramp alignment.
- A summary of potential impacts to interstate traffic flow during construction.

« The constructability of overpass and underpass concepts at Solberg—Tallgrass/I-229 and

69" Street/I-29.

« Impacts to surrounding existing and planned developments, specifically the proposed
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Sanford and Sunset Meadows developments on either side of 1-29.
A brief description of each 1-29 / 1-229 improvement alternative is provided below:

« Alternative #1 — At-Grade Option with Ramp Modifications. This alternative modifies
the two southbound 1-29 ramps to provide greater separation between the 1-29/1-229
underpass and the 69" Street overpasses. A plan view of this alternative is documented in
Figure 1.

« Alternative #2 — Southbound Flyover. This alternative replaces the loop ramp
connecting southbound 1-29 with northbound 1-229 with a flyover ramp. A plan view of
this alternative is documented in Figure 2.

« Alternative #3 — Flyover Ramps. This alternative includes two flyover ramps that connect
to/from southbound 1-29. This alternative also changes the Solberg Avenue / 1-229
crossing to an at-grade underpass. A plan view of this alternative is documented in Figure
3.

« Alternative #4 — Loop Flyover Ramp. This alternative is a variation of Alternative #2,
with the southbound flyover ramp following a different alignment. A plan view of this
alternative is documented in Figure 4.

+ Alternative #5 — Loop Ramp. This alternative moves the two southbound 1-29 ramps
from the southwest to the northwest quadrant of the system interchange. This eliminates
two bridges over the at-grade 69™ Street underpass alignment. A plan view of this
alternative is documented in Figure 5.

« Alternative #6 — Re-align Southbound 1-29. This alternative shifts the southbound 1-29
lanes to the west to provide space for two left-hand flyover ramps. This alternative also
changes the Solberg Avenue / 1-229 crossing to an at-grade underpass. A plan view of this
alternative is documented in Figure 6.

In the review process for the preliminary concepts for 69" Street overpass alternatives,
discussion was held regarding the feasibility of shifting the alignment of 69" Street — Southern
Alignment to the north in order to minimize potential conflicts with the Sanford Research Park
site plan. The purpose of shifting the crossing alignment south from the section line was to
reduce the 69" Street bridge height and length, which on the section line were considered a fatal
flaw. An additional crossing alternative alignment was established as close to the section line as
was deemed feasible based on the 69™ Street bridge height and length. A plan view of this
concept, referred to as 69™ Street — Middle Alternative, has been included on each of the 1-29/1-
229 interchange alternative figures, as has the southern 69" Street crossing alternative

EVALUATION CRITERIA

Evaluation criteria were selected to provide a basis for comparing the conceptual design of each
alternative. The criteria examined were:

« Adjacent impacts to natural and built environment

« Concept constructability
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« Impacts to the interstate mainline and interchange

« Impacts to / implications to the proposed street network (i.e., 1-229/Solberg-Tallgrass and
1-29/69™ Street)

. Impacts to/implications on the feasibility of a possible interchange at 1-29/85"™ Street
This assessment is documented in Table 2 for all six crossing alternatives.

FINDINGS FROM PRELIMINARY EVALUATION

The purpose of the initial assessment of 1-29/1-229 interchange alternatives is to complete a
rigorous enough review of the universe of alternatives that it can be logically determined
whether an idea/alternative identified contains a fatal flaw. The intent is not to provide an
assessment to the depth and breadth that can yield identification of “the” locally preferred
alternative. The 69" Street and Solberg Avenue-Tallgrass Avenue alternatives have been
incorporated into the system interchange review because evaluating any of the concepts for the
arterials or interstates in isolation has the potential to yield a flawed concept in that:

« A good share of the arterial crossing alternatives identified to date, or that may be
identified in the future, will impact or be impacted by 1-29 and/or 1-229. As 1-29 and 1-229
are regional corridors, the future needs in these corridors will be influenced by activities
outside the immediate area surrounding the system interchange and the 69" Street corridor.
If the 1-29 or 1-229 interchange or mainline needs, which have not been determined at this
point, result in selection of a recommended alternative that negatively impacts the
feasibility of one or more of the 69™ Street crossing alternatives, the potential for interstate-
related impacts should be taken into account in the 69" Street corridor improvement
selection process.

« Needs through the 1-29/1-229 system interchange will be influenced by whether or not an
interchange is to be included at 1-29/85" Street and if an interchange is included, by the
configuration of the interchange (i.e. folded diamond, single point urban, diamond, etc.).
As previously stated, due to their proximity some configurations of the 1-29 and 1-229
mainline and/or interchange ramps have the potential to negatively impact the feasibility of
or be negatively impacted by several of the 69" Street and Solberg Avenue-Tallgrass
Avenue crossing alternatives. Thus, a preferred alternative for the arterial street crossings
may not be identified without taking into account the potential for impacts from 1-29/85"
Street interchange (and subsequently the possibility of changes to the 1-29/1-229 system
interchange) on the range of 69" Street crossings, which have not be determined at this
stage.

Outlined in the following section are the preliminary findings and conclusions developed
through the initial screening of each of the 1-29/1-229 interchange configuration concepts. As
the goal of this level of the alternatives analysis is to determine which of the alternatives, if any,
reasonably address area needs relative to the evaluation criteria. Thus, would be retained for
additional more detailed analysis and which alternatives contain fatal flaws and would be
dismissed from consideration.
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ALTERNATIVE #1 - AT-GRADE OPTION WITH RAMP MODIFICATIONS

This alternative was developed to provide greater separation between the 1-229 ramp bridges
over the 69™ Street alignment and the 1-29 underpass. This alternative also modifies the
southbound 1-29 diverge / merge points in order to create greater separation from a potential 85"
Street interchange. The primary issue associated with this alternative is the need for additional
right-of-way west of the interchange. A significant benefit associated with this alternative is the
southbound 1-229 ramp closure time should be reduced by allowing bridge construction while
maintaining traffic on the existing ramps. No fatal flaws have been identified and as the
alternative addresses a substantial need of increasing the separation between the south ramps of
the system interchange and a possible 85™ Street interchange the alternative should be retained
for additional assessment.

ALTERNATIVE #2 - SOUTHBOUND FLYOVER OPTION

This alternative replaces the loop ramp that currently connects southbound 1-29 with northbound
1-229 with a flyover ramp. This alternative also modifies the southbound I-29 merge point for
Ramp C in order to create greater separation from a potential 85" Street interchange. A number
of concept design issues have been identified with this alternative, but none of them have been
categorized as fatal flaws in the concept. Issues to be addressed in on-going analysis include:

« The maximum grade on Ramp E exceeds 5%, which is the maximum grade allowable. In
order to reduce this grade there are several options: 1) raise the Solberg Avenue bridge
profile by about two feet; 2) lower the 1-229 southbound profile by about two feet; 3) use a
ramp bridge structure (over 1-229 southbound) of a thinner depth. Another option would
be to place Solberg Avenue on the first level and 1-229 on the second level and Ramp E on
the second/third levels. The issue associated with that option is the reconstruction of 1-229.
A third option would be to have Ramp E go over the Solberg Avenue-Tallgrass Avenue
bridge on a third level. The issue associated with that option is it results in a weaving
segment between the system interchange and the Louise Avenue interchange.

« The assumed superelevation for Ramp A is 6% for a design speed of 55 mph. A
superelevation rate of 6% is the maximum allowable. A lower superelevation rate would
simply result in a lower design speed.

While the concept has a few design issues that would need to be addressed, no fatal flaws have
been identified and the alternative should be retained for additional assessment.

ALTERNATIVE #3 - FLYOVER RAMPS OPTION

The most significant modification to the existing interchange configuration associated with this
concept is replacement of the southbound 1-29 to northbound 1-229 and the southbound 1-229 to
southbound 1-29 ramps with flyover ramps. As with a number of other of the concepts that
include a southbound 1-29 to northbound 1-229 flyover, there is a conflict between the interstate
improvement and providing a Solberg Avenue-Tallgrass Avenue overpass. As there is not a
substantial negative to providing the Solberg Avenue-Tallgrass connection as an underpass, this
alternative is considered to be free of potential fatal flaws.
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While the alternative is free of fatal flaws, the Ramp C flyover forms a third level for the
interchange, which would be an uncommon design feature for interchanges in South Dakota and
would add considerably to the cost.

ALTERNATIVE #4 - LOOP FLYOVER RAMP OPTION

This alternative replaces the loop ramp that currently connects southbound 1-29 with northbound
1-229 with a loop flyover ramp. The benefit of this alternative is that Ramp C merge point with
southbound 1-29 is moved approximately 1500 feet to the north, creating greater separation from
a potential 85" Street interchange.

A couple of concept design issues have been identified with this alternative. First, the loop
flyover ramp requires four new bridges. Second, the design speed for the loop flyover ramp is
very similar to the existing loop ramp for this movement. Finally, the new flyover loop ramp
would require acquisition of a number of homes and remaining homes would be much closer to
interstate traffic. None of these design issues are necessarily a fatal flaw, however the projected
improvement for interchange operations would be minimal compared to the anticipated concept
costs.

While the alternative is free of fatal flaws, the Ramp C flyover forms a third level for the
interchange, which would be an uncommon design feature for interchanges in South Dakota and
would add considerably to the cost.

ALTERNATIVE #5 - LooP RAMP OPTION

This alternative was developed with the goal of minimizing the number of bridge crossing of the
at-grade 69" Street underpass alignment. The resulting system interchange design is still a
trumpet type design. A benefit for this design is the 1-29 southbound merge ramp junction is
about 3600 feet further north compared to existing conditions and would allow for a diamond or
SPUI type interchange at 1-29/85" Street. Concept design issues have been identified with this
alternative and at least one of them has been categorized as a fatal flaw.

« The new ramp roadways will require significant acquisition of homes in a newly
developed subdivision northwest of the system interchange. The level of acquisition of
newly constructed units is categorized as a fatal flaw.

« The new loop ramp H has a much lower design speed compared to existing conditions.

« A'loop ramp design typically only allows for a single lane and normally has a capacity of
about 1,500 to 1,700 vehicles / hour. The southbound 1-229 to southbound 1-29 movement
currently has about 850-900 vph during the PM peak hour. Earlier traffic forecasting for
2025 No-Build suggests that movement would grow to 1,400 vph. With additional
development it is anticipated this number will grow significantly higher and exceed the
capacity of a loop ramp.

Based on the anticipated capacity deficiency for Ramp H and the adjacent impacts it is
recommended this alternative not be carried forward.
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ALTERNATIVE #6 - RE-ALIGN SOUTHBOUND 1-29 OPTION

This alternative was developed to maximize the distance between the 1-29/1-229 system
interchange and a potential 1-29/85™ Street interchange. This alternative involves shifting the
southbound 1-29 mainline to the west and constructing two flyover ramps to connect southbound
I-29 to 1-229. There are a number of issues associated with this alternative, but none of them
have been categorized as fatal flaws in the concept. Issues to be addressed in on-going analysis
include:

« The realignment of southbound 1-29 mainline will result in property impacts and new
alignment brings traffic much closer to existing homes.

« The flyover ramps form left-hand entrance/exit ramp junctions with 1-29 and that is
uncommon for freeways in South Dakota.

« This design requires reconstruction of 1-229 and southbound 1-29. The positive for this
design is the new southbound 1-29 lanes could be constructed while maintaining traffic on
the existing southbound lanes.

«  The new southbound I1-29 lanes will be at a higher elevation than the northbound 1-29 lanes
in order to provide the necessary elevation difference needed for the flyover ramps.

- The Ramp C flyover forms a third level for the interchange and that would be an
uncommon design feature for interchanges in South Dakota.

« The resulting distance along southbound I-29 between the system interchange and a
potential 1-29/85™ Street is 3500 feet or greater dependent on 85™ Street interchange
design. Although this distance is greater than what is technically a weaving segment the
traffic using the left-hand flyover ramp C will have to contend with 1-29 through traffic to
reach the 85" Street off-ramp.

ACTION REQUESTED

The material presented in this memorandum will be the topic of discussion at the April 24"
meeting. If you have any questions about the concepts, please contact Bill at (402) 952-2522 or
Jim at (402) 952-2556.



