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Bridge Replacement:  Sugar Creek, I-80 Cedar Co

ACEC + Iowa DOT + FHWA Transportation Conference 

• Project History and Background

• Project Features

• Staged Roadway Construction 
Considerations

• Bridge Replacement and Unique Design 
Aspects

• Staged Construction

• Unique Details

• 3D Design Modeling

Agenda

Bridge Replacement:  Sugar Creek, I-80 Cedar Co

ACEC + Iowa DOT + FHWA Transportation Conference 

• Existing Bridges Built in 1960

• Both bridges identified for 
replacement

• I-80 PEL Study – Roadmap for 
Future I-80 Expansion and 
Investment.

Project History and Background
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• Bridge Replacement Project –
2013 +/-

• I-80 bridge approach pavements

• Roadway pavements to maintain traffic and 
accommodate staging

• Wider bridges to accommodate future 
expansion

• Preliminary design paused for further 
evaluation of I-80 needs

Project History and Background
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• 2019 D0 Concept Statement
• 12-mile I-80 widening and reconstruction 

project (Cedar River to Cedar/Scott Co. line).

• Widen/reconstruct to an 8-lane section

• Various alternatives

• Alignment shifts

• Widening approach

• Crown line locations and transitions

• Maintain existing alignment with combination 
of widening approaches and crown line 
transitions

• Preliminary design to near D5

Project History and Background

Bridge Replacement:  Sugar Creek, I-80 Cedar Co

ACEC + Iowa DOT + FHWA Transportation Conference 

• 2020 D5 Plans 
• Reduced to a One-Mile project 

with replacement of bridges 
over Sugar Creek

• Final Design Complete

• 10/18/22 Letting

Project History and Background
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• Bridge Replacements – EB and WB

• Areas of Full Reconstruction to 
Address Sag Vertical Curvature

• Improvements to Rest Area ramps

• I-80 widening to the median for future 
expansion and construction needs

• Shoulder widening

• Accommodation of Future Expansion 
Project(s)

Project Features

Bridge Replacement:  Sugar Creek, I-80 Cedar Co
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• Maintain two lanes of I-80 traffic 
each direction

• Nighttime single lane 
closures

• Temporary Pavement Needs and 
Overnight Construction 

• Geotechnical Mitigation at 
Bridges

• Multi-Year Project = at least one 
over winter condition

• Grade Difference, Temporary 
Shorting and Drainage Needs

Staged Roadway Construction Challenges
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• Contractor Access

• Local Roadways

• Ingress vs. Egress

Staged Roadway Construction Challenges
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• Contractor Access

• Local Roadways

• Ingress vs. Egress

Staged Roadway Construction Challenges
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Sugar Creek Bridges

 Background

 Bridge Staging

 Unique Design Elements

 3D Modeling

Bridge Replacement:  Sugar Creek, I-80 Cedar Co
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Existing Bridges

12

 Both EB & WB Bridges built in 
1960

 Narrow and in need of repair

 Concrete deck overlay 40 years 
old

 Deck has cracking, 
delamination and spalls

 Bridge replacement the most 
cost-effective option
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 3-Span arrangement

 PPC Bulb-T, BTC beams

 Frame piers on drilled shafts

 Integral abutments

 72’ wide Eastbound bridge

 78’ wide Westbound bridge

 Maintain traffic during 
construction and accommodate 
future lanes

Proposed Bridges

Bridge Replacement:  Sugar Creek, I-80 Cedar Co
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 30’ wide portion of new bridge built on median side

 Built adjacent to the existing structure

 Partial removal of existing deck to allow room for construction

Staging Location – Stage 1

Bridge Replacement:  Sugar Creek, I-80 Cedar Co

ACEC + Iowa DOT + FHWA Transportation Conference 

 Traffic is switched on the 30’ new section

 Existing Bridge removed, allowing the rest of the bridge to be constructed

 Required TBR to be pinned

 Closure pour between stages

Staging Location – Stage 2
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 Used in Stage 1 construction for 
any bar exposed over the winter 
into the next construction 
season

 Deck bars extending into the 
closure pour

 Few locations of abutment and 
pier vertical bars extending into 
the closure pour

Stainless Steel Reinforcing

Bridge Replacement:  Sugar Creek, I-80 Cedar Co

ACEC + Iowa DOT + FHWA Transportation Conference 

 Since preliminary design, AASHTO 
updates to bar lap length

 Preliminary had 3’ closure pour

 Bridges and Structures Bureau now 
recommends 4’

 Epoxy lap would not fit

 Used stainless steel bars out of 2nd

stage of deck to achieve required lap 
length

Closure Pour Lap Length

Bridge Replacement:  Sugar Creek, I-80 Cedar Co
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 Used for longitudinal bars in:
 Pier Caps

 Abutment Footings

 Pier and Abutment Diaphragms

 Not enough room to develop bar 
lap lengths

Mechanical Bar Splicers
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 Deck longitudinal joint for 
staged construction is parallel 
with the bridge alignment

 Abutment footings and pier cap 
skewed, so staged joint built 
normal the skew - square

 Same for abutment and pier 
diaphragms

Skewed Diaphragms

Bridge Replacement:  Sugar Creek, I-80 Cedar Co
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 Required to build abutments

 Partial abutment removal for 
staging includes wings

 Retains fill under existing 
approach pavement and allows 
excavation of stage 1 of 
abutment

 In stage 2, require to retain fill 
under new approach slab and 
excavation for stage 2 abutment

Temporary Shoring

Bridge Replacement:  Sugar Creek, I-80 Cedar Co
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 High Performance Concrete 
with Fiber Reinforcing

 Micro and macro non-metallic 
synthetic fibers 

 Used for the Bridge Deck

 DOT beginning to used on 
projects across State

 Provides crack control and 
improved the long-term 
performance

Fiber Reinforced Concrete
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 Variable depth and highly 
weathered, sloping down from 
west to east

 Very shallow at west abutment 
of EB bridge, deeper at others

 Pier 1 (west pier) shallow

 Pier 2 (east pier) about 20’ 
below grade

 Caused changes in final design

Shallow Limestone

Bridge Replacement:  Sugar Creek, I-80 Cedar Co
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 Preliminary Design assumed Pier 1 
would be a spread footing and Pier 2 
would be on steel piles, both bridges

 Pier 1: ~15’ of excavation to 
competent rock or could use rock core 
outs

 Pier 2: Unsure if the piles would set 
into rock, creating potential lateral 
stability issues in scour events

 Drilled Shafts with a Frame Pier the 
best option

Frame Pier on Drilled Shafts

Bridge Replacement:  Sugar Creek, I-80 Cedar Co
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 Shallow and variable rock at 
west abutment of EB bridge

 Existing bridge changed in field 
to be partially on spread footing 
and piles

 Decided to core out rock for 
integral abutment on pile

 Minimum of 10’ of bentonite 
slurry with concrete socket to 
set pile

Abutment Coring Rock Socket
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 Iowa DOT Upgrading to 
Bentley Connect

 Iowa DOT requiring a 
model be created for 
new structures

 OpenBridge Designer, 
OpenBridge Modeler & 
ProStructures

 Pilot Project for DOT to 
test capabilities of 3D 
design and drafting 
software

3D Modeling

Bridge Replacement:  Sugar Creek, I-80 Cedar Co
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 Bridge laid out based on 
3D alignment and profile

 Concrete Elements: 
Barriers, Deck, Haunch, 
Girders, Piers, Abutments, 
Wings

 Steel Piling, Intermediate 
Diaphragms, Deck Drains

 2D Plans Created 
Independent of 3D Model

Basic 3D Model, EB Bridge

Bridge Replacement:  Sugar Creek, I-80 Cedar Co
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 Started Basic Model

 ProStructures used to fully 
detail all reinforcing in the 
bridge

 Model was separated into Stage 
1 & Stage 2

 3D Reinforcing Details 
Referenced Back into Bridge 
Geometry File

Fully Developed Model, WB Bridge
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 2D Cross-Sections Cut from 3D 
Model

 Numerous final plan details 
taken directly from the 3D model

 Attempted to create all details 
from the model

 Used Standard Details for 
several unclear 3D details

 Coordinated closely with Bridge 
& Structures Bureau

Plan Production, WB Bridge
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 Benefits
 Everything is linked

 Help visualized details or conflicts

 Powerful tool: Generate 
Quantities & Elevation Data

 Challenges
 Software/Hardware Issues

 Skewed and Staged Bridge

 Design Changes

 3D Model Does Not Lie

3D Take Aways
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Questions Contact

Dan Smith, PE
515.657.5286
dsmith@hrgreen.com

Sean Connor, PE
515.657.5312
sconnor@hrgreen.com


