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Iowa DOT Bridges and
Structures Bureau Update

Michael Nop

Presentation Outline
• BSB Personnel Updates
• 3D/DD/BIM Efforts
• PPCB Update
• Decks
• Drains
• BE Joint
• Paddling Routes
• Foundation Interference
• Narrow Bridges
• Inundation

• Debris Containment Systems
• Bridge Rail Guide
• Settlement and Downdrag
• Drilled Shaft – No Rock Socket
• ABC Lateral Slides
• Deck Cracking
• E5
• UHPC Overlays
• PPC Overlays
• Concrete Removal

Critical vacancies in 
my area of the BSB

BSB Personnel
Michael Nop
Bridge Project Development Engineer

Vacant
Final Design Unit Leader

Methods Unit

• Vacant – Methods Engineer
• Jim Denny – Applications Engineer
• Thomas Hamski – BIM Engineer
• Dennis De-Teku - Engineer
• Kimball Olson - Aesthetics
• Brett Kloss - Technician
• Marie Brombaugh - Technician

Ahmed Yusuf

Dave Evans
Final Design Unit Leader

• Engineers
• Technicians

• Engineers
• Technicians
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Some Short-Term Goals
• Spring (early April?) 2025 BSB 3D/DD Forum (DOT/AGC/ACEC) – Thomas Hamski
• Make digital CADD files available at letting “for information only”. Need to establish guidelines.
• Let 3 pilot projects in FY2025

o BRFN-218-2(155)--39-44, Stanley Consultants, Let 07-16-2024
o BRF-034-7(148)--38-90, Parsons, Let 10-15-2024
o BRF-002-1(118)--38-36, In-House, Let 12-17-2024

• Let 3 pilot projects in FY2026
o BRF-031-3(13)--38-18, In-House, Let 10-21-2025
o BRF-020-9(261)--38-31, WHKS, Let 11-18-2025
o BRF-092-3(40)--38-01, Foth, Let 12-16-2025 

• Let 2 pilot projects with DD for Rebar in FY2025
o BRFN-063-1(94)--39-26, HRGreen, Let 01-22-2025
o BRF-003-7(45)--38-33, Parsons, Let 01-22-2025

• Develop alternate procedure for TSL longitudinal view for highly skewed bridge in FY2025
o BRF-030-9(198)--38-23, Burns & McDonald, Let 10-15-2024

• Let a MALD project for ADCMS Grant in FY2026
o BRF-059-3(47)--38-78, HDR, Let 10-21-2025

• Still working on an Augmented Reality Demo

BSB BIM/3D/DD Efforts

Continue doing 
in-house and 
consultant pilots.

• CADD files are complex. No longer simple 2D drawings.
• BSB is getting more requests for digital CADD files after letting.
• Currently, providing digital CADD files after letting is seen as a courtesy.
• BSB will typically provide digital CADD files when requested, but reserves the 

right to refuse requests.
• Digital CADD files are provided “as-is”. They are non-contract documents.
• The DOT and its consultants have no liability for any errors or omissions for 

non-contract documents.
• Currently BSB does not want to provide support after letting.
• BSB will be developing a workflow to provide digital CADD files as part of the 

standard non-contract deliverables. Use 3D FY2026 pilot projects as part of 
this effort.

Digital Delivery of CADD Files

Digital delivery effort includes adopting a 
(industry) standard for reinforcement 
bending diagrams – shapes and tags.

aSa standards (https://www.asahq.com/)
are used by many rebar fabricators and 
is available in Bentley ProStructures.

Two FY2025 pilot projects will deliver 
rebar schedules in aSa format as a non-
contract document in an Excel file.

Digital Delivery for Rebar

aSa uses CRSI for minimum 
bar bend diameters. AASHTO 
references CRSI.
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PPCB standards recently updated.
PPCB design shall be verified by Designer.

BDM 5.4.1.1.1
“At a minimum, designers shall use 
LBC software to check standard and 
non-standard PPCB designs used in 
projects. Standard LBC input files are 
available on the Iowa DOT website and 
may be used as a starting point in the 
checking process.”

Bridge Standards

PPCB Strand Debonding
BDM 5.4.1.4.1.5
IM 570

Bridge Standards

Use slit sheathing with high density 
polyethylene or polypropylene plastic.

ISU measured debonding effectiveness in 2024

PPCB Standards still have a few more updates coming…

Current updated BTD135, BTE150 and BTE155 have strand 
conflicts that will be resolved in an upcoming standards release.

Bridge Standards
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PPCB Combination Pours in IM570 Appendix E affects Standards

Bridge Standards

PPCB Standards have more updates coming due to Combination Pours:
Anchorage zone reinforcement and strand debonding updates to address IM570 
Appendix E for Combination Pours.

Combination pours allows fabricators to cast two different length beams together 
in the same line (e.g. BTC105 with BTC120) in order to minimize strand waste 
and speed production.

• Longer beam is unchanged.
• Shorter beam is altered:

o Number of strands increased to match longer beam.
o Release and final concrete strengths increased to match longer beam. 
o Draped strands are often raised to decrease camber to within 0.30” of 

original beam camber at release (and to lower stress).
o Anchorage zone reinforcement must match longer beam.
o Dedonding must match longer beam.

Alternate solutions – don’t allow combination pours or debond full strand lengths.

Bridge Standards

• Top deck a- and j-bars no longer 
alternate.

• a- and j-bars at different spacings.
• Top deck a-bars do not extend 

into deck overhang.
• Non-contact lap splice.
• For skewed bridge ends use

a cut series for both.

Bridge Standards

New MASH rail requires more 
rebar in deck overhang.
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Two Locations in Deck with Rebar Congestion – 80 ksi Rebar?

Bridge Standards

1. j-bars in deck overhang at an end region (expansion joint – acute skewed corner) for 44” tall TL-5 
MASH Single Slope Rail

Potentially Use 80 ksi bars to increase bar spacing. [Note that #7 hook does not fit in overhang.]

Waiting on 10th edition of AASHTO 
LRFD code to remove restriction on 
80 ksi hooks requiring confinement 
reinforcement.

Design requirements for TL-5 and 
the overhang may also be reduced 
in a future AASHTO LRFD code.

Two Locations in Deck with Rebar Congestion – 80 ksi Rebar?

Bridge Standards

2. Very tight clear spacing between layered No. 9s when used for top and bottom 
longitudinal negative moment b2 deck reinforcement over piers. Use 80 ksi b2 bars for 
two projects:

• BRF-014-3(56)--38-63, Let 01-22-2025
• IM-080-7(153)253--13-52, Let 01-22-2025

The following changes will be needed for these plan sets.
• Change No. 9 - 60 ksi b2 bars     to      No. 8 - 80 ksi b2 bars. As*fy is same.
• Use a 2599 bid item for No. 8 - 80 ksi b2 bars for contractor benefit.

Other options:
• Shift b2 bar spacing.
• Limit negative rebar required 

(maybe No. 8 max.).

New 24” x10” Trench Drain

Tube drain is first choice. 
Aesthetic drain is used when 
desire is to hide tube. Trench 
drain can be selected to lessen 
number of drains and for narrow 
shoulders to keep traffic off grate.

Bridge Standards

4” x 8” Tube Drain 48” x 10” Aesthetic Drain
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Expansion Joint between Integral Abutment and Approach Slab
CF to BE Joint: Trying to improve performance – longevity/durability.

Bridge/Design Standards (BR sheets)

Paddling Route Signage
• Close designated streams using signage for new bridges, bridge widenings, bridge removals, 

and deck replacements.
• Other types of work such as deck overlays will not require signage.
• Blocking the stream with temporary causeways, crossings, cofferdams or with debris are 

considered to be the hazards we are trying to mitigate against.
• Stream closure signage not needed for falling debris since it is a temporary condition (per DNR). 

[Significant debris buildup in a stream does require stream closure signage.]

BDM Manual

https://iowadnr.maps.arcgis.com/apps/webappviewer/index.html?id=767d75008b0f40ce922138d3c5d7f4f0

DNR Interactive Paddling Map

Consider Foundation Interference/Influence

A number of recent bridge replacement TSLs place new foundations too close to existing foundations.
• Interference due to existing and/or new pile batter not considered.
• Clearance needed for foundation coffer dams not considered (also seal coat when applicable).
• Assumption that new steel H-pile can be driven through existing timber pile.
• Assumption that existing piles can be extracted.
• Vibration concerns in non-cohesive soil for staged construction or widenings.

BDM Manual

BDM 6.1.1 addresses some of the concerns.
The most common cases involve interference between driven steel HP piles for the new bridge 
and timber piles from the existing bridge. In these cases, designers should not assume the timber 
piles will be removed nor should a note be included in the plans calling for removal. Additionally, it 
should not be assumed that steel piles can be driven through the timber piling. The condition of 
existing timber piling can vary significantly. The heads of the piles may be deteriorated enough to 
make it difficult to extract the timber piling and the condition of the timber piles below the surface 
may be intact enough to deflect a driven steel pile causing misalignment. Also, removing a timber 
pile may leave a void which can reduce the lateral and axial capacity of the new steel pile.
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Narrow Bridge Repairs – BDM 12.1.11 and C12.1.11

In connection with TSMO, the term “narrow bridge” was coined around 2024 to address traffic
management concerns for bridge repair projects on narrow interstates and high ADT primary divided
routes. Narrow bridges are somewhat loosely defined as a pair of bridges on four lane interstate
highways having roadway deck widths of 39 feet or less. When bridge roadway deck widths are this
narrow it is difficult to maintain two lanes of traffic in each direction during staged construction activities

BDM Manual

Narrow Bridge Repair
Example

BDM Manual

Bridge Repair instead of Overlay
Jasper Design No. 124/224
IMN-080-5(375)163--0E-50
I80 WB/EB over Cherry Creek
Maint. No. 5063.1L/R080
FHWA No. 031060/031050
Let 10-17-2023

• Nighttime Closures Only
• No ability to do deck overlays.
• Just do partial and full-depth Class A/B deck repairs at night.
• Use polyester polymer concrete for patching.

Bridge Repair
Hamilton Design No. 125/225
IMN-035-5(131)133--0E-40
I35 NB/SB over IA 175
Maint. No. 4033.0R/L035
FHWA No. 026690/26700
Let 08-06-2024

JASPER

District Static Lane Closure Maps
https://iowadot.gov/workzonereferencelibrary

Design Loads for Inundation

BDM Manual

• Prefer to have freeboard and avoid inundation.
• If inundation occurs what are the loads?

o Bouyancy
o Stream pressure on supertructure
o Debris? (Ice?)
o Live load present? Load combinations?
o Drag coefficients?
o Strength and Extreme Event combinations?

Future guidance coming 
based on Parsons Report
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Debris Containment Systems over Railroads (and Waterways?)

DOT is discussing whether plans should require a debris containment system for concrete deck 
removal over railroads.

Current opinion is to leave out all plan requirements for a debris containment system which is means 
and methods. Instead, only require submittal of a demolition plan. This leaves it to the Contractor to 
negotiate with railroad.

BDM Manual

Means and Methods Options:
• Suspend debris containment system from 

bridge to catch material.
• Use catch bucket for debris.
• Cut deck in large pieces and use slab crab or 

other method to lift and remove pieces.
• Protect tracks, let concrete drop, do cleanup.

A guide to bridge rail hardware used in Iowa by Iowa DOT and Local Systems (100 pages)
https://iowadot.gov/siims/Iowa%20DOT%20Bridge%20Rail%20Guide.pdf

Preface Guide Compilation Process and Resources
Index Rail Listings for Each Section in this Guide
Section 1 Metal Tubes and Channel Rails
Section 2 Vertical Face and Open Concrete Rails
Section 3 Safety Shape and Single Slope Concrete Rails
Section 4 Timber Rails
Section 5 Thrie-Beam Rails (guardrail)
Section 6 W-Beam Rails (guardrail)
Section 7 Crash Cushions
Section 8 Unlisted Rails: Procedures for Documentation
Section 9: Barrier Rail Attachments
Section 10 Barrier End Sections
Section 11 Barrier Traffic Face Texture Guidelines

Bridge Rail Guide for SIIMS

Settlement and Downdrag of Existing Bridges as a Result of New Construction
This question is related to settlement and downdrag concerns for existing piles on bridge widening projects or for 
bridge replacement projects involving existing piles in staged construction. Invariably it seems like one of two 
issues arise for these types of projects. The first issue has to do with placing new embankment material on 
existing relatively soft cohesive material adjacent to the existing abutments such that settlement may cause 
downdrag on the existing piles. The second issue has to do with driving new pile or new sheet pile in relatively 
loose non-cohesive material such that densification may occur and cause downdrag of the existing piles. 
Questions are as follows:

a.) Have you had to deal with these issues?
b.) What solutions do you employ to solve these issues?

Iowa Question for NCSC in Nov 2024

Iowa answer below. Interested in other states’ answers.
a.) Yes, these issues come up often for these types of projects. Iowa still follows the 0.40” rule for settlement 
inducing downdrag on installed piling. In the past, I wonder if the issues were pretty much ignored particularly 
the issue with downdrag on existing piles due to settlement caused by placement of the new embankment at the 
abutments. Iowa has seen issues arise due to densification of loose non-cohesive material during pile driving for 
some projects.
b.) For the case of downdrag caused by settlement due to placement of new embankment material, we have 
considered options involving core outs, stone columns, geofoam, and sheet pile to isolate the existing piles from 
the  settlement. For the case involving densification of loose non-cohesive soils due to pile driving, Iowa has not 
had a particularly good way to know when there might be an issue. In these cases we often resort to using 
drilled shafts if we think an issue could arise.

Also true for box culvert 
replacements placed 
underneath existing bridges.
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Bridge Replacement-PPCB
Clinton County
E Channel Wapsipinicon River
BRF-030-9(205)--38-23
Maint No 2399.3S030
Let Date 10-15-2024

Drilled Shaft – No Rock Socket

A Bit Out of the Box for Iowa
• Staged construction
• Primarily non-cohesive soil
• Pile driving vibration/settlement concerns w.r.t.

existing piers
• 60” diameter shafts approximately 117’ long
• Soil friction resistance only (no end bearing)
• Temporary or permanent casing permitted
• Includes test shaft with Osterberg cell

Cedar Creek, 140’x40’ CCS
Keokuk County
FHWA 032601
Maint. No. 5414.5S021
IA 21 over Cedar Creek
BRF-021-1(46)--38-54
Let Date 12-16-2025

ABC easy as 1-2-3?

Old Woman’s Creek, 135'x44’ PPCB
Johnson County, FHWA 031691, Maint. No. 5278.9S001
IA 1 over Old Woman’s Creek
BRF-001-5(104)--38-52
Let 12-17-2019

Old Man’s Creek, 300'x44’ RSB
Johnson County, FHWA 031681, Maint. No. 5728.0S001
IA 1 over Old Man’s Creek
BRF-001-5(110)--38-52
Let 12-17-2019

Massena, 120'x44’ PPCB
Cass County, FHWA 017841, Maint. No. 1563.4S092
IA 92 over Small Stream
BRF-092-2(36)--38-15
Let 04-16-2013

Camp Creek, 120'x44’ PPCB
Washington County, FHWA 051661, Maint. No. 
9265.1S001
IA 1 over Camp Creek
BRF-001-4(50)--38-92
Let 12-18-2018

Woodbine, 72.5'x44’ PPCB (30 deg skew)
Harrison County, FHWA 027521, Maint. No. 4330.1S030
US 30 over Stream
BRFN-030-1(164)--39-43
Let 09-20-2022

Muchakinock Creek, 230'x44’ CWPG
Mahaska County, FHWA 034981, Maint. No. 6278.0S092
IA 92 over Muchakinock Creek
BRF-092-7(45)--38-62
Let 12-15-2020

Cooper Creek, 155’x44’ PPCB
Appanoose County, FHWA 013931, Maint. No. 0415.2S005
IA 5 over Cooper Creek
BRF-005-1(74)--38-04
Let 12-20-2022

Prairie Creek, 100'x44’ PPCB
Benton County
FHWA 014481
Maint. No. 0608.5S150
IA 150 over Prairie Creek
BRFN-150-2(24)--39-06
Let 01-17-2024

Completed ABC Lateral Slides

Three Upcoming ABC Lateral Slides

New Approach to ABC? “Compressed Schedule”, “Fast Traditional 
Construction” or “ABC by Proposal”

BRF-030-3(53)--38-37, Greene County, PPCB, Let 10-20-2026
BRF-037-3(10)--38-43, Harrison County, PPCB, Let 10-19-2027

30 day detour

HPC Deck
Polk Design No 120 and 419
710’x62’ PPCB widened to 84'/86’
Maint. No. 7733.1L&R080
IMX-080-3(209)133--02-77
I-80/I-35 over DSM River
Let 05-21-2019

HPC Deck
Polk Design No 125
626’x38’ PPCB w/ 10’ Sidewalk
Maint. No. 7716.1L028
BRF-028-2(45)--38-77
IA 28 over Raccoon River
Let 12-21-2021

HPC Deck
Johnson Design No 1120
292’x30’ PPCB
Maint. No. 5250.6O080
IM-080-7(152)251--13-52
Wapsi Ave over I-80
Let 02-15-2022

Non-HPC Deck
Franklin Design No 122
204’x44’ PPCB
Maint. No. 3577.7S065
BRF-065-7(42)--38-35
US 65 over Bailey Creek
Let 02-15-2022

Non-HPC Deck
O’Brien Design No 120
120’x40’ PPCB
Maint. No. 7143.6S010
BRF-010-2(033)--39-71
IA 10 over Mud Creek
Let 10-18-2022

Non-HPC Deck
Pottawattamie Design No 223
369’x44’ PPCB
Maint. No. 7863.1S059
BRF-059-3(44)--38-78
US 59 over E Br W Nishnabotna R
Let 01-18-2023

HPC Deck
Polk Design No 323
297’x34’ PPCB
Maint. No. 7798.7O035
IM-035-4(246)99--13-77
NE 142nd Ave over I-35
Let 12-20-2022

HPC Deck
Cedar Design No 222/322
264’x72’ PPCB
Maint. No. 1669.5L/R080
IM-NHS-080-7(164/108)270--03-16
I-80 WB/EB over Sugar Creek
Let 10-18-2022

Non-HPC Deck
Wayne Design No 123
194’x44’ PPCB
Maint. No. 9307.0S065
BRF-065-1(32)--38-93
US 65 over Caleb Creek
Let 02-15-2022

HPC Deck
Story Design No 123
292’x40’ PPCB w/ 10’ Trail
FHWA 701155
NHSX-030-5(277)--3H-85
CR S-14 over US 30
Let 01-18-2023

HPC Deck
Polk Design No 724
287’x30’ PPCB
FHWA 041891
IM-035-4(305)101--13-77
NE 158th Ave over I-35
Let 02-20-2024

HPC Deck
Benton Design No 224
100’x44’ PPCB
FHWA 014481
BRFN-150-2(24)--39-06
IA 150 over Prarie Creek
Let 01-17-2024

HPC Deck
Story Design No 223
282’x60’ PPCB
FHWA 049011
IM-035-4(284)103--13-85
IA 210 over I-35
Let 02-20-2024

HPC Deck
Wapello Design No 221/321
470’x30’ Steel (Redeck)
FHWA 050550/050560
BRF-034-7(150)--38-90
US 34 EB/WB over BNSF
Let 05-21-2024

Non-HPC Deck
Audubon Design No 125
110’x44’ CCS
FHWA 014091
BRFN-071-4(55)--39-05
US 71 over Sifford Creek
Let 10-15-2024

Non-HPC Deck
Carroll Design No 125
150’x44’ CCS
FHWA 017111
BRF-030-2(172)--38-14
US 30 over Storm Creek
Let 10-15-2024

Non-HPC Deck
Davis Design No 123
244’x44’ PPCB
FHWA 022521
BRF-063-1(91)--38-26
US 63 over Fox River
Let 10-15-2024

Non-HPC Deck
Allamakee Design No 125
229’x44’ PPCB
FHWA 050550/050560
BRF-076-2(59)--38-03
IA 76 over Waterloo Creek
Let 11-19-2024

HPC Deck
Warren Design No 124
239’x44’ PPCB
FHWA 050881
BRF-065-3(83)--38-91
US 65 over Otter Creek
Let 01-22-2025

HPC Deck
Jones Design No 124
120’x40’ PPCB
FHWA 032251
BRFN-151-4(126)--39-53
US 151 over Kitty Creek
Let 02-18-2025

May go all fiber in new decks stating Fall 2025 letting.

Fiber Reinforced Concrete Decks for Crack Reduction
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Automated Cracking Scans for New Decks
Infratek Solutions
https://infrateksolutions.com/mainsite/

E5 Products to reduce 
concrete deck cracking

https://www.e5nanosilica.com/e5products

Significant deck cracking in a number of 
the units.

Used in at least one unit deck pour for 
the NEMM flyover ramp bridge.

Polk Design No 1918
2650’x48’ CWG
FHWA No 700885
IM-035-3(195)87--13-77
I-35 NB over I-80/I-235
Let 07-19-2022

UHPC Overlays

205.5'x44’ PPCB (Bridge built in 1992, 1st overlay)
Sioux County, FHWA 048351, Maint. No. 8441.3S018
US 18 over Floyd River
BRFN-018-1(94)--39-84
Let 07-18-2018

Mud Creek Bridge
Buchanan County, Brian Keierleber
Constructed in 2016

98'x44’ PPCB (Bridge built in 1974, 1st overlay)
Jasper County, FHWA 030811, Maint. No. 5015.8R163
IA 163 EB over Walnut Creek
BRFN-163-2(56)--39-50
Let 11-19-2019

Completed Proprietary UHPC Overlay Projects

151.33'x44’ PPCB (1974 bridge, 1st overlay)
Humboldt County, FHWA 028941, Maint. No. 4683.1S169
US 169 over Trulner Creek
BRF-169-7(047)--38-46
Let 02-21-2023

151.33'x44’ PPCB (New Replacement Bridge)
Cass County, FHWA 017821, Maint. No. 1548.6S092
IA 92 over Sevenmile Creek
BRF-092-2(44)--38-15
Let 09-20-2022

• 8-inch thick fiber-reinforced concrete deck
• 1.25” thick UHPC proprietary overlay (2nd course)

296’x40’ PPCB (New Replacement Bridge)
Grundy County, FHWA 025842, Maint. No. 
3831.3S014
IA 14 over Black Hawk Creek
BRF-014-6(42)--38-38
Let 02-18-2025

• 8.5-inch thick concrete deck
• 1.25” thick UHPC overlay (2nd course)

Future UHPC Overlay Project

Non-proprietary UHPC?

220.33’x40’ PPCB (1974 bridge, 1st overlay)
Polk County, FHWA 602920, Maint. No. 7752.5R141
IA 141 EB/SB over IA 44
BRFN-141-7(57)--39-77
Let 02-20-2024
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Second Course PPC for New Deck

Warren Design No 124
239’x44’ PPCB
Maint. No. 9148.8S065, FHWA 050881
BRF-065-3(83)--38-91
US 65 over Otter Creek
Let 01-22-2025

More Restrictions on 
Concrete Removal?
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The End


