
Structure Needs 
Memorandum  

 

 I-90 Exit 32-40: Corridor Study 
and Design Project 

 

Prepared for: 
SDDOT 

Prepared by: 
 Jan Hansen, PE 

 
 

 

January 22, 2018 



 

 

Revision Description Author Quality Check Independent Review 
0 Final JOH 1/8/2018 PMM 1/8/2018 TAH 1/15/2018 
        
        



Sign-off Sheet 

 

This document entitled Structure Needs Memorandum I-90 Exit 32-40: Corridor Study and Design 
Project was prepared by Stantec Consulting Services Inc. (“Stantec”) for the account of  South 
Dakota Department of Transportation (the “Client”). Any reliance on this document by any third 
party is strictly prohibited. The material in it reflects Stantec’s professional judgment in light of the 
scope, schedule and other limitations stated in the document and in the contract between Stantec 
and the Client. The opinions in the document are based on conditions and information existing at 
the time the document was published and do not take into account any subsequent changes. In 
preparing the document, Stantec did not verify information supplied to it by others. Any use which a 
third party makes of this document is the responsibility of such third party. Such third party agrees 
that Stantec shall not be responsible for costs or damages of any kind, if any, suffered by it or any 
other third party as a result of decisions made or actions taken based on this document. 

  

Prepared by   

(signature) 

  

Reviewed by    

(signature) 

  

Approved by   

(signature) 

  

 



STRUCTURE NEEDS MEMORANDUM I-90 EXIT 32-40: CORRIDOR STUDY AND DESIGN PROJECT 

 

Table of Contents 

EXECUTIVE SUMMARY ............................................................................................................... I 

ABBREVIATIONS ........................................................................................................................ II 

GLOSSARY ............................................................................................................................... III 

STRUCTURES I-90 IN MEADE COUNTY FROM EXIT 32 TO EXIT 40 ............................................. 1 
1.1 MAINLINE STRUCTURES OVER LOCAL ROADS ................................................................ 2 

1.1.1 Geometrics ...................................................................................................... 3 
1.1.2 Structural Condition ....................................................................................... 5 
1.1.3 Load Capacity ................................................................................................ 5 

1.2 LOCAL ROAD STRUCTURES OVER THE MAINLINE........................................................... 6 
1.2.1 Geometrics ...................................................................................................... 6 
1.2.2 Structural Condition ....................................................................................... 8 
1.2.3 Load Capacity ................................................................................................ 9 

1.3 CULVERTS CONVEYING CREEKS .................................................................................... 10 
1.3.1 Geometrics .................................................................................................... 10 
1.3.2 Structural Condition ..................................................................................... 11 
1.3.3 Load Capacity .............................................................................................. 11 

1.4 RAILROAD MULTI-PLATE .................................................................................................. 12 
1.4.1 Geometrics .................................................................................................... 12 
1.4.2 Structural Condition ..................................................................................... 14 
1.4.3 Load Capacity .............................................................................................. 14 

LIST OF TABLES 
Table 1 Structures .......................................................................................................................... 1 
Table 2 Physical Data Mainline Bridges ..................................................................................... 3 
Table 3 Construction/Reconstruction/Repair History Mainline Bridges ................................. 5 
Table 4 NBI Condition Ratings Mainline Bridges ....................................................................... 5 
Table 5 Physical Data Overpasses ............................................................................................. 6 
Table 6 Construction/Reconstruction/Repair History Overpasses ......................................... 8 
Table 7 NBI Condition Ratings Overpasses ............................................................................... 9 
Table 8 Physical Data Culverts ................................................................................................. 10 
Table 9 Construction/Reconstruction/Repair History Culverts ............................................. 11 
Table 10 NBI Condition Ratings Culverts .................................................................................. 11 
Table 11 Physical Data RR Multi-Plate ...................................................................................... 12 

LIST OF FIGURES 
Figure 1 - AREMA Bridge Clearances ....................................................................................... 13 
Figure 2 - Plate H Double Stack Railcar ................................................................................... 13 

 



STRUCTURE NEEDS MEMORANDUM I-90 EXIT 32-40: CORRIDOR STUDY AND DESIGN PROJECT 

 

LIST OF PHOTOS 
Photo No. 1 Bridge 47-048-461 WB ............................................................................................. 2 
Photo No. 2 Bridge 47-048-462 EB ............................................................................................... 2 
Photo No. 3 Bridge 47-061-480 Pleasant Valley Road ............................................................. 6 
Photo No. 4 Bridge 47-069-510 Tilford Road .............................................................................. 6 
Photo No. 5 Multi-Plate 47-068-495 Rapid City, Pierre&Eastern RR ...................................... 12 

LIST OF APPENDICES 

 INSPECTION REPORTS ............................................................................... A.1 

 STRUCTURE PLANS ..................................................................................... B.1 

 



STRUCTURE NEEDS MEMORANDUM I-90 EXIT 32-40: CORRIDOR STUDY AND DESIGN PROJECT 

  i 
 

Executive Summary 

For this analysis of bridge conditions, available sources of data include the Structural Inventory 
and Appraisal (SIA) Reports with National Bridge Inventory (NBI) Ratings and Maintenance 
History, and the current Element-Level Inspection Reports.  The SIA Reports give data on location, 
geometrics, traffic, load capacity, and structural condition.  NBI Ratings provide a picture of the 
in-place bridge as compared to the as-built condition.  The Element-Level Inspection Reports 
give data on the type of elements, material makeup, and the severity and quantity of 
deterioration.  Structural plans for the original construction and rehabilitations also reviewed 
where available.  

This document uses the Good-Fair-Poor bridge condition measures outlined in outlined in 23 CFR 
Part 490 FHWA final rule RIN 2125–AF53 Pavement and Bridge Condition Performance Measures, 
published in January of 2017.  NBI ratings ≥7 are Good, 5-6 are Fair, and ≤4 is Poor.   

In this study of I-90 from Exit 32 to 40, there are two mainline bridges, two local overpass bridges, 
four culverts, and one railroad multi-plate.  The structures are in fair to good condition, with 
adequate geometrics, and load carrying capacity.  Deterioration is generally common in nature 
for structures of these types that were built in the Interstate Expansion Era from1956 to 1966 and 
can be addressed with miscellaneous repair projects—concrete surface repair, painting—and 
routine preventative maintenance such as chip sealing and cleaning joints.  The deck on the 
Pleasant Valley Road bridge has a considerable amount of delamination, which is a condition 
that impacts the performance of the structure and maintenance costs.  On the two mainline 
bridges over the National Cemetery Road, thought should be given to shielding the piers with 
plate beam guard or a cable system.  Considering the recent flooding and closure of I-90 in 
2015 it would be good to review the hydraulics at all the box culverts for changed conditions.   
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Abbreviations 

AASHTO American Association of State Highway Transportation Officials 

ADT Average Daily Traffic count 

AREMA American Railway Engineering and Maintenance-of-Way 
Association 

FHWA Federal Highway Administration 

NBI National Bridge Inventory 

RC/P&E RR Rapid City, Pierre & Eastern Railroad 

SDDOT South Dakota Department of Transportation 

SIA Structural Inventory and Appraisal 
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Glossary 

Inventory Rating   The Inventory Rating represents the normal live load capacity 
of a bridge using the current load distribution factors, 
calculated with the Load Factor Methods, but reflects the 
existing member and material deterioration.  The AASHTO HS 
loading configuration, which has a 36 ton three-axle design 
vehicle, is the applied live load.  The load rating is expressed in 
terms of HS-type loadings.  This load rating is intended to 
represent the load that can be safely carried by the bridge on 
a frequently repeated and continuing basis. 

Operating Rating The Operating Rating represents the maximum live load 
capacity of a bridge calculated as noted above for the 
Inventory Rating, but with a reduced load factor for Live Load.  
The AASHTO HS loading configuration is used as the applied 
load.  This load rating is intended to represent loads that can 
be safely carried by the bridge on an infrequent basis.  
Allowing unlimited numbers of vehicles to use a bridge at the 
Operating Level may shorten the life of the bridge. 

Sufficiency Rating The bridge sufficiency is a method of evaluating highway 
bridge data by calculating four separate factors to obtain a 
numeric value which is indicative of bridge sufficiency to 
remain in service.  The result of this method is a percentage in 
which 100 percent would represent an entirely sufficient bridge 
and zero percent would represent an entirely insufficient or 
deficient bridge.  Historically, the sufficiency rating was used as 
a guide for federal participation which had been required to 
be less than 50 for replacement.  Today, the sufficiency rating is 
a significant consideration in prioritizing project requests.   
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STRUCTURES I-90 IN MEADE COUNTY FROM EXIT 32 TO EXIT 40 

For this analysis of bridge conditions, available sources of data include the Structural Inventory 
and Appraisal (SIA) Reports with National Bridge Inventory (NBI) Ratings and Maintenance 
History, and the current Element-Level Inspection Reports.  The SIA Reports give data on location, 
geometrics, traffic, load capacity, and structural condition.  NBI Ratings provide a picture of the 
in-place bridge as compared to the as-built condition.  The Element-Level Inspection Reports 
give data on the type of elements, material makeup, and the severity and quantity of 
deterioration.  Structural plans for the original construction and rehabilitations were reviewed 
where available.  

This document uses the Good-Fair-Poor bridge condition measures outlined in 23 CFR Part 490 
FHWA RIN 2125–AF53 Pavement and Bridge Condition Performance Measures final rule, 
published in January of 2017.  NBI ratings ≥7 are Good, 5-6 are Fair, and ≤4 is Poor.   

As shown in the following table, the study area includes two structures carrying the Mainline 
Interstate over Local Roads, two carrying Local Roads over the Mainline, four Culverts 
Conveying Creeks, and one Railroad Multi-plate.   

Table 1 Structures 

Structure 
No. 

Mile 
Marker Feature Crossed 

Type Age Sufficiency 
Rating 

Inventory Rating 

Mainline Bridges Over Local Roads  

47-048-461 34.81 I-90 WB over Natl Cemetery Rd Concrete Slab  54 82.0 HS 22.2 (39.9 tons) 

47-048-462 34.81 I-90 EB over Natl Cemetery Rd Concrete Slab  54 82.0 HS 21.3 (38.4 tons) 

Local Road Bridges Over Mainline  
47-061-480 37.01 Pleasant Valley Rd over I-90 Steel Beam 54 96.7 HS 18.3 (33.0 tons) 

47-069-510 40.20 Tilford Road over I-90 Steel Beam 53 86.0 HS 21.7 (39.0 tons) 

Culverts  
47-045-458 34.32 I-90 over Alkali Creek Concrete 70 81.9 HS 61.2 (110.1 tons) 

47-064-484 37.40 I-90 over Pleasant Valley Creek Concrete 61 82.0 HS 23.2 (41.8 tons) 

47-068-501 39.32 I-90 over Creek Concrete 61 82.0 HS 32.0 (57.6 tons) 

47-068-503 39.45 I-90 over North Br Morris Creek Concrete 61 82.0 HS 20.6 (37.1 tons) 

Railroad Culvert/Multi-Plate  
47-068-495 38.67 I-90 over RC/P&E RR Steel 36 82.0 HS 25.6 (46.1 tons) 

For ease of reading, the age, sufficiency rating, and inventory rating data are shown on a color scale 
based on their values with red indicating the worst value, yellow the midpoint, and green indicating the 
best value. 
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The average age these structures is 56 years, which is just over the 50-year theoretical service life 
anticipated for bridges constructed during the Interstate Building Era.  Structure 47-045-458, the 
concrete culvert carrying the Interstate over Alkali Creek, is the oldest at 70 years and structure 
47-068-495, the steel culvert/multi-plate carrying I-90 over the Rapid City, Pierre & Eastern 
Railroad, is the newest at 36 years.   

On a scale in which 100 percent would represent an entirely sufficient bridge and zero percent 
for an entirely insufficient or deficient bridge, the Sufficiency Ratings for these structures are all 
above the 81.9 percent.  However, as a single number the Sufficiency Rating is not accurate for 
determining actual bridge condition.  The geometry of a structure, condition of primary 
components, and load carrying capacity are better measures of bridge performance. 

1.1 MAINLINE STRUCTURES OVER LOCAL ROADS 

The two bridges, which carry Interstate I-90 over the local roads, were constructed in 1963 as 3-
span concrete slab span bridges.  The bridges have approach guard railings with all features 
reported as meeting currently acceptable standards.  The abutments consist of concrete sills 
supported on timber piles, and the piers consist of three columns on individual spread footings. 

 

Photo No. 1 Bridge 47-048-461 WB 

 

Photo No. 2 Bridge 47-048-462 EB 
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1.1.1 Geometrics 

The table below compares the existing physical data—clear width, vertical and lateral 
clearances, surface protection, roadway alignment, railings—to desired geometrics and 
specifications. 

Table 2 Physical Data Mainline Bridges 

Structure No./Item 47-048-461 WB 47-048-462 EB Desired 

Curb-to-Curb Width 40.0-ft 40.0-ft 40.0-ft1 

Vertical Clearance 17.24-ft  ▲ 16.25-ft  ▼ 17.0-ft 2,3 

Lateral Underclearance* 9.8-ft  ▼ 9.4-ft  ▼ 12.0-ft 4 

Wearing Surface/ 
Protective System 

Epoxy chip seal ▲ 
Latex modified epoxy 
overlay ▲ 
Plain black rebar ◄ 

Epoxy chip seal ▲ 
Low slump dense concrete 
overlay ▲ 
Plain black rebar ◄ 

Corrosion 
resistant rebar 
Concrete cover 
High-
performance 
concrete 
Overlay/Sealer 

Roadway Alignment Tangent, 0.255% longitudinal 
grade ▼ 

Tangent, 0.255% 
longitudinal grade ▼ 0.5% customary 

Bridge Railings 
1’-11” concrete wall on 
original 1’-0” curb with 5 ½” 
ledge ▼(verify strength) 

1’-11” concrete wall on 
original 1’-0” curb with 5 ½” 
ledge ▼(verify strength) 

Test Level TL-45 

Approach Guardrails 

W beam with flared ends 
and transitioned to a cable 
guardrail extension and 
attached Thrie beam ▲ 

W beam with flared ends 
and transitioned to a cable 
guardrail extension and 
attached Thrie beam▲ 

630 Series6 

* Lateral Underclearance is the distance from the edge of the through roadway (excluding shoulders) to 
the nearest substructure unit (pier, abutment, etc.) 
KEY ▲ = meets desired criteria, ◄ = tolerable, ▼ = less than desirable 
 

                                                      
1 SDDOT Design Standards Table 7-1.  Lane / Shoulder Width and Surfacing Standards for Construction, 
Reconstruction, and Shoulder Widening Projects 
2 SDDOT Design Standards Chapter 6, Vertical Clearances 
3 AASHTO GDHS-4, A Policy on Geometric Design of Highways and Streets 
4 SDDOT Design Standards Table 7-1.  Lane / Shoulder Width and Surfacing Standards for Construction, 
Reconstruction, and Shoulder Widening Projects 
5 AASHTO Guide Specification for Bridge Railings 
6 SDDOT - Design Guidance for 630 Series of Standard Plates 4/28/2017 
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Meets Desirable Bridge Width 

The bridges and approach roadways are equal to the desired width of 40’-0” presented in the 
SDDOT Design Standards for bridges with ADT less than 30,000.  In 2016, the ADT for these bridges 
was 9,420. 

Less Than Desirable Clearance Over Local Road 

These underpasses meet the minimum vertical clearance as allowed by AASHTO of 14’-0” for 
bridge structures over collector roads and streets.  However, SDDOT applies a stricter standard.  
Bridge 47-048-462, which has a clearance of 16’-3”, does not meet the desired clearance of 17’-
0” in the current SDDOT Design Standards.  However, SDDOT Standards do allow a minimum 
clearance of 16’-4” if costs or geometrics become unreasonable, and as low as 14’-4” for 
existing structures on low volume roads.  No evidence of damage from tall vehicles was noted in 
the inspection reports.  The ADT for National Cemetery Road was 1,084 in 2015. 

Substandard Lateral Underclearance 

The lateral clearances from the right edge of the travel lane of the road below to the face of 
the columns is less than the desired clear zone distance of 12’-0”and are substandard.  These 
bridges are carrying mainline Interstate and therefore are considered critical bridges.  Vehicle 
barriers are required to shield the columns—no barriers are in place today.  Collision damage to 
columns was repaired in 1984. 

Protective System in Place 

The wearing surface on the bridges is an epoxy chip seal on overlays—latex modified epoxy on 
structure 47-068-461 and low slump dense concrete on 47-068-462.  Reinforcing steel in the slabs 
is plain black bars.  If the superstructure or entire bridge is to be replaced current practice is to 
use epoxy coated reinforcing steel in the superstructure. 

Grade Less Than Desired 

Longitudinal grades on these structures is less than the minimum desirable longitudinal vertical 
gradient of 0.5 percent for highway structures.  There have been ponding problems on bridges 
with smaller gradients.  Water may be trapped at the parapet due to the longitudinal grade 
and crown slope.   

Traffic Safety Features, Nonstandard parapets 

The railings on the bridges were removed and 12” wide concrete walls were added as parapets.  
These altered walls likely do not meet current AASHTO standards for parapets crash tested to 
Test Level 4.  The approach guardrails consist of a steel W beam and cable guardrail system.  
The system is gradually stiffened as it comes closer to the bridge railing transitioning to Thrie 
beam that is firmly attached to the bridge railing.   
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1.1.2 Structural Condition 

Although the bridges are structurally sufficient, they have undergone improvements and repairs 
as chronicled in the table below.   

Table 3 Construction/Reconstruction/Repair History Mainline Bridges 

Structure/ 
Year 47-048-461 WB 47-048-462 EB 

Built 1963 1963 

1984 Overlay-Bridge rail  Overlay-Bridge rail  

1993 Approach Slab-Barrier modification Approach slab-Barrier modification 

2008 Extensions chip seal patch Extensions chip seal patch 

2009 Column repair - 

The following are the Condition Ratings from the recent safety inspection. 

Table 4 NBI Condition Ratings Mainline Bridges 

NBI ratings ≥7 are Good(green), 5-6 are Fair(yellow), and ≤4 is Poor(red) 
 
Fair Condition Ratings 

Overall the structures are in fair condition.  The superstructures have National Bridge Inventory 
(NBI) assessment Ratings of 5, which is considered fair condition.  Here are a few issues with the 
condition that are noted in the element-level inspection data:  

• Railings have random vertical hairline to wider cracks with staining 
• Chip seal wearing surfaces are thinning 
• Concrete slabs have areas with exposed rebar 
• All spans have hairline map cracking with leakage and efflorescence   

1.1.3 Load Capacity 

With Inventory Ratings of HS 22.2 and HS 21.3 or 39.9 and 38.4 tons as shown in Table 1 Structures, 
these bridges have sufficient capacity to safely carry traffic.  A structure can remain in place if 
the operating rating capacity can safely service the system for an additional 20 years7. 

                                                      
7 A Policy on Design Standards---Interstate System, 5th Edition 

Structure No. 47-048-461 WB 47-048-462 EB 

Date Deck Superstructure Substructure Deck Superstructure Substructure 

12/19/2016 5 5 6 5 5 6 
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1.2 LOCAL ROAD STRUCTURES OVER THE MAINLINE 

Bridges 47-061-480 and 47-069-510—Pleasant Valley Road and Tilford Road—were constructed in 
1963 and 1964 as 4-span haunched steel plate girder bridges.  The bridges have approach 
guard railings with all features reported as meeting currently acceptable standards.  Both 
bridges are supported on concrete sill abutments on timber piles and piers consisting of a 
concrete cap beam on two columns on individual spread footings.   

 

Photo No. 3  
Bridge 47-061-480 Pleasant Valley Road 

 

Photo No. 4   
Bridge 47-069-510 Tilford Road 

 

1.2.1 Geometrics 

The table below compares the existing physical data—clear width, vertical and lateral 
clearances, surface protection, roadway alignment, traffic safety features—to desired 
geometrics and specifications. 

Table 5 Physical Data Overpasses 

Structure No./Item 47-061-480 Pleasant Valley 47-069-510 Tilford Desired 

Curb-to-Curb Width 30.0-ft ◄ 30.0-ft ◄ 32.0-ft8/28.0-ft9 

Vertical Clearance 16.75-ft ◄ 17.00-ft ▲ 17.0-ft10 

Lateral Underclearance 11.9-ft ▼ 10.7-ft ▼ 40.0-ft 11 

                                                      
8 SDDOT Design Standards Table 7-1.  Lane / Shoulder Width and Surfacing Standards for Construction, 
Reconstruction, and Shoulder Widening Projects 
9 AASHTO GDHS-6, A Policy on Geometric Design of Highways and Streets, Tables 5-6 and 6-6 
10 SDDOT Design Standards Chapter 6, Vertical Clearances 
11 AASHTO DS-5, A Policy on Design Standards Interstate System 
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Structure No./Item 47-061-480 Pleasant Valley 47-069-510 Tilford Desired 

Wearing Surface/ Deck 
Protective System 

Low slump dense concrete 
overlay ▲ 
Plain black rebar ◄ 

Epoxy chip seal ▲ 
Plain black rebar ◄ 

Corrosion 
resistant rebar 
Concrete cover 
High-
performance 
concrete 
Overlay/Sealer 

Roadway Alignment 0.76% +/- longitudinal 
grade ▲ 

Top of a crest vertical 
curve with zero point on 
the bridge ▼ 

0.5% customary 

Railings 
1’-9” concrete wall on 
original 1’-0” curb 
▼(verify strength) 

1’-9” concrete wall on 
original 1’-0” curb  
▼(verify strength) 

Test Level TL-412 

Approach Guardrails 

W beam with energy 
absorbing ends and Thrie 
beam attached to 
bridge▲ 

W beam with energy 
absorbing ends and Thrie 
beam attached to 
bridge▲ 

630 Series13 

KEY ▲ = meets desired criteria, ◄ = tolerable, ▼ = less than desirable 
 
Desirable Bridge Width 

The width of the bridges matches the approach roadway of 30 ft.  Both bridges and approach 
roadways are less than the desired width of 32’-0” presented in the SDDOT Design Standards for 
bridges on rural highways with an ADT 251 to 550.  However, with Pleasant Valley Road 
functionally classified as a rural local route and Tilford Road as a rural minor collector the 
minimum clear roadway width on bridges specified in AASHTO for the current ADTs of 433(2015) 
and 392(2015) is a 22-ft traveled way plus 3-ft each side.  In the footnotes, AASHTO further 
specifies that the actual surfaced approach roadway width (traveled way plus shoulders) should 
be carried across the structure, which is the case for these two structures.   

Substandard Clearance Over Interstate 

These overpasses meet the minimum vertical clearance as allowed by AASHTO of 16’-0”14 for 
bridge structures over interstates.  Bridge 47-061-480 does not meet the desired clearance of 17’-
0” in the current SDDOT Design Standards.  The inspection report notes that “it has had collision 
damage numerous times in the past”.  In 1978, a damaged portion of the exterior girder was 
removed and replaced after a vehicle strike.  SDDOT Standards do allow a minimum clearance 
of 16’-4” if costs or geometrics become unreasonable.  The ADT for I-90 below was 18,520 in 
2015. 

                                                      
12 AASHTO Guide Specification for Bridge Railings 
13 SDDOT - Design Guidance for 630 Series of Standard Plates 4/28/2017 
14 AASHTO DS-5, A Policy on Design Standards Interstate System 
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Lateral Underclearance, Columns Shielded 

Spanning over mainline interstate, these are considered critical bridges.  At both bridges the 
outside columns are shielded by steel Thrie beam guardrail and the median columns are 
shielded by 4-cable guardrails.   

Grade, Adequate 

The grade on these structures is adequate.  For highway structures, the minimum desirable 
longitudinal vertical gradient is 0.5 percent.   

Traffic Safety Features, Nonstandard parapets 

The railings on the bridges were removed and 12” wide concrete walls were added as parapets.  
These altered walls likely do not meet current AASHTO standards for parapets crash tested to 
Test Level 4.  The approach guardrails consist of a steel W beam system.  The system is gradually 
stiffened as it comes closer to the bridge railing transitioning to Thrie beam that is firmly attached 
to the bridge railing. 

1.2.2 Structural Condition 

Although the bridges are structurally sufficient, they have undergone improvements and repairs 
as chronicled in the table below.   

Table 6 Construction/Reconstruction/Repair History Overpasses 

Structure/Year 47-061-480 Pleasant Valley 47-069-510 Tilford 

Built 1963 1964 

1978 - 
Partial removal and replacement 
of exterior girder 
Crack repair 

1984 Guard rail upgrade Guard rail upgrade 

1987 Approach rail Approach rail   

2000 Overlay, bridge joint Overlay bridge joint 

2009 - Column repair 

2014/2016 LSOC overlay, joint modification Two coat epoxy chip seal, 
Overlay joint modification 
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Table 7 NBI Condition Ratings Overpasses 

NBI ratings ≥7 are Good(green), 5-6 are Fair(yellow), and ≤4 is Poor(red) 
 
Fair Condition Ratings 

Overall the structures are in fair condition.  The superstructures have National Bridge Inventory 
(NBI) assessment Ratings of 6 and 5, which is considered fair condition.  Here are a few issues 
with the condition that are noted in the element-level inspection data:  

• Steel girders and bearings have lead based paint throughout, paint is deteriorating 

• Steel girders have been repaired for collision damage and cracks 

• Decks have transverse and longitudinal cracks with efflorescence 

• Delamination of the deck—Bridge 47-061-480 18.4% in 2013, Bridge 47-069-510 2.4% in 
2012 

• Railings have vertical and map cracking with staining 

Delamination of the decks is expected to progress.  Assuming a reasonable rate of 0.625%15 
each year, the quantities for 47-061-480 and 47-069-510 respectively are projected to be 22% 
and 6% in 2018 and 32% and 16% in 2034.  Bridge preservation activities such as maintaining the 
epoxy surface can slow down the deterioration. 

1.2.3 Load Capacity 

The minimum structural capacity per AASHTO16 Tables 5-7 and 6-7 for bridges carrying rural local 
and collector roads to remain in place is HS 15.  With Inventory Ratings of HS 18.3 and HS 21.7 or 
33.0 and 39.0 tons as shown in Table 1 Structures, these bridges have sufficient capacity to safely 
carry traffic.   

  

                                                      
15 VTRC 08-CR4 Bridge Deck Service Life Prediction and Cost 
16 AASHTO GDHS-6, A Policy on Geometric Design of Highways and Streets 

Structure No. 47-061-480 Pleasant Valley 47-069-510 Tilford 

Date Deck Superstructure Substructure Deck Superstructure Substructure 

12/20/2016 5 6 6 5 5 5 
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1.3 CULVERTS CONVEYING CREEKS 

The four culverts conveying creeks beneath the Interstate were constructed between 1947 and 
1956 as cast-in-place concrete box culverts with concrete end walls and aprons. 

1.3.1 Geometrics 

The table below presents the culvert size and compares the existing physical data—freeboard, 
clear zone—to desired geometrics and specifications. 

Table 8 Physical Data Culverts 

Structure 
No./Item 

47-045-458 
Alkali 

47-064-484 
Pleasant Valley 

47-068-501 
“Forbes Gulch” 

47-068-503 
N. Br. Morris Desired 

Culvert Size,  2-12’Wx10’H cells 3-10’Wx10’H cells 3-8’Wx4’H cells 2-10’Wx7’H cells  
Freeboard unknown 6.16-ft. ▲ 4.18-ft. ▲ 2.5-ft. ▲ 2-ft.17 
Clear 
Zone(L/R) 35.6-ft/24.5-ft ◄ 33.2-ft/31.2-ft ▲ 35-ft/36.6-ft ▲ 31.5-ft/30.5-ft ▲ 30 ft. 

KEY ▲ = meets desired criteria, ◄ = tolerable, ▼ = less than desirable 
 
Freeboard   

Using the FHWA standard practice of providing 2-ft of freeboard below the subgrade shoulder, 
the culverts carrying Pleasant Valley Creek (Beaver Creek), Forbes Creek, and the North Branch 
of Morris Creek (Breakneck Gulch) seem to be adequate.  This is comparing the 25-year Design 
High Water elevation to the roadway subgrade at the inlet ends.  The Design High Water 
elevation for Alkali Creek was not shown in the design plans.   

While freeboard at these structures seems to be adequate, there have been flooding issues in 
this area in the past.  In 2015, it was reported that: “A heavyweight storm, which seemed to 
stand still Monday night as it hammered Piedmont, shut down a 20-mile stretch of Interstate 90 
north of Rapid City, stranding dozens of motorists.  Up to a foot of water covered the Interstate in 
some areas, and I-90 was closed for a time between mile markers 32 and 55, according to the 
South Dakota Highway Patrol.”  If these structures were involved in the flooding, a complete 
review of the culvert hydraulics should be completed. 

Clear Zone Acceptable  

Review of the clear distance from the edge of pavement to the headwalls showed that 
distances or shielding is adequate.  The side slopes along the interstate are carried across the 
culverts.  Using 12-ft wide outer lanes, the clearances are greater than 30-ft except for culvert 
47-045-458 which is only 24.5-ft but is shielded with 4-cable guardrail.    

  

                                                      
17 FHWA-HIF-12-026 Hydraulic Design of Highway Culverts 
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1.3.2 Structural Condition 

Although the culverts are structurally sufficient, they have undergone improvements and repairs 
as chronicled in the table below.   

Table 9 Construction/Reconstruction/Repair History Culverts 

Structure/ 
Year 

47-045-458 
Alkali 

47-064-484 
Pleasant Valley 

47-068-501 
“Forbes Gulch” 

47-068-503 
N. Br. Morris 

Built 1947 1956 1956 1956 
1980 - Extension   
1994 - Extension rail - Extension rail 
2008 Extension Extension Extension Extension 

 

Table 10 NBI Condition Ratings Culverts 

Structure No. 47-045-458 
Alkali 

47-064-484 
Pleasant Valley 

47-068-501 
“Forbes Gulch” 

47-068-503 
N. Br. Morris 

Culvert Rating 6 6 7 6 

NBI ratings ≥7 are Good(green), 5-6 are Fair(yellow), and ≤4 is Poor(red) 
 
Fair to Good Condition Ratings 

Culverts 47-045-458, 47-64-484 and 47-068-503 are in fair condition with NBI ratings of 6.  Culvert 
47-068-501 is in good condition with an NBI of 7.  Issues with the condition noted in the element-
level inspection data include exposed reinforcing, cracks in the wingwalls and headwalls, cracks 
and spalls on the aprons and delamination at floor joints, and cracking with leakage and 
efflorescent through the top slabs. 

1.3.3 Load Capacity 

With Inventory Ratings of HS 61.2, HS 23.2, HS 32.0, and HS 20.6, or 110.1, 41.8, 57.6, and 37.1 tons 
these culverts have sufficient capacity to safely carry traffic.   
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1.4 RAILROAD MULTI-PLATE 

Multi-plate 47-068-495 is a 38-ft wide galvanized steel culvert that carries the RC/P&E RR line 
under I-90.   

 

Photo No. 5  
Multi-plate 47-068-495 RC/P&E RR 

 

 

1.4.1 Geometrics 

The table below presents the culvert size and compares the existing physical data—vertical and 
lateral clearances—to desired geometrics and specifications. 

Table 11 Physical Data RR Multi-Plate 

Structure No./Item 47-068-495 Required Desired 
Vertical Clearance Above 
Top of Rail 22.582-ft ▲ 22.5-ft 18 23.0-ft 19 

Lateral Clearance from C/L 
Track 16.708-ft ▲ 9.0-ft20  

KEY ▲ = meets desired criteria, ◄ = tolerable, ▼ = less than desirable 

                                                      
18 SDDOT Design Standards Chapter 6, Vertical Clearances 
19 AREMA Chapter 28 Clearance, Figure 28-1-3 
20 AREMA Chapter 28 Clearance, Figure 28-1-3 
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Sufficient Vertical Clearance, Check Field Measurement   

For bridges, SDDOT Design Standards require a minimum clearance of 22’-6” above the top of 
the track, which is nearly equal to the field measurement.  For bridges AREMA Chapter 28 
requires a clearance of 23’-0” at 6-ft from the centerline of the track (see Figure 1).  According 
to the design drawings, the multi-plate has sufficient vertical clearance of 23’-0” above top of 
rails to meet that requirement.  The field measurement however, is less than 23’-0” and should be 
checked.  The multi-plate does meet the requirements of 20’-3” for a double stack train as on 
AREMA Plate H (see Figure 2).  

Sufficient Lateral Clearance   

With 16.7-ft of lateral clearance the multi-plate meets the AREMA Bridge Clearance requirement 
of 9-ft for a tangent track (see Figure 1).  It was noted in the SAI Report that the lateral clearance 
is substandard but that does not seem to agree with AREMA diagrams.  When using the NBI 
Appraisal rating for minimum lateral underclearance for railroads, this structure is downgraded 
since the value for railroads in FHWA’s Recording and Coding Guide for the Structure and 
Appraisal of the Nation’s Bridges is for bridge substructures rather than thru bridges.  

  

Figure 1 - AREMA Bridge Clearances 

  

Figure 2 - Plate H Double Stack Railcar 
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1.4.2 Structural Condition 

The steel multi-plate was built in 1981 and was extended in a 2008 improvement project.  In 2014, 
the southwest bin/wingwall was struck by a trailer house that blew off a westbound transport.  It 
was recorded in the inspection report but there was no defect to the structure.   

Good Condition Rating  

Multi-plate 47-068-495 is in good condition with an NBI rating of 7.  In the element-level 
inspection it is noted that there is water leakage with corrosion at the joint between the 4th and 
5th plates.  

1.4.3 Load Capacity 

With an Inventory Rating of HS 25.6, or 46.1 tons, the multi-plate has sufficient capacity to safely 
carry traffic.   
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