
2020 HydInfra Discussion

Includes 2019 Drainage Inspection Performance Measure Results



25 years 
in HydInfra

We’ve only just begun:

Lifecycle Cost Analysis 
in TAMS-HydInfra 

Asset Management

Presenter
Presentation Notes
Culvert Repair Cost is our most recent milepost on the road to Drainage Asset Management.  HydInfra and Maintenance’ Drainage Performance Measure provided the foundation to build the Culvert Repair Cost app.



HydInfra spawned
the FLH Culvert 
Manual (2010) 
codes and later 
NCHRP 14-26 

Culvert and Storm 
Drain Inspection 
Manual (2016)

Presenter
Presentation Notes
HydInfra  2005 manual equated need for repair with condition rating  and FHWA FLH 2010  manual paraphrased the ideas. NCHRP 14-26 manual  used HydInfra’s Other Materials Criteria for Action Indicated. Compare the Notes sections too. District 4’s Kevin Coyle and Todd Grugel gave HydInfra the most important improvement:  adding Condition 0 in 2004.  That was a revolutionary development in inspections, that allowed us to capture some information about something that we couldn’t see, when it needed cleaning or stood in water.  That condition 0 rating will morph into nation-wide inspection practice when the 2019 AASHTO inspection manual comes out.   In case we need to prove it, the AASHTO manual comes out of NCHRP 14-26 Culvert and Storm Drain Inspection Manual research project that added HydInfra condition 0 as “NR” not rated.  Section 4 Guidelines for Using the Rating System says “If a component is not applicable to a system or it is inaccessible for onsite evaluation, a rating of NR (Not Rated) should be assigned with documented reason for not rating.”   They had to change the words, of course.  HydInfra just says “0  -- Not able to rate, not visible”. 

mailto:TRB%20Webinar:%20Introduction%20of%20the%20https://attendee.gotowebinar.com/recording/viewRecording/8741571918266318849/4142628141316033026/lisa.sayler@state.mn.us


Get information from the HydInfra webpages

• TAMS-Hydinfra Agile Assets
• TAMS-Hydinfra Collector
• HydInfra Inspector

http://ihub/bridge/hydraulics/hydinfra/TAMS-HydInfra%20Agile%20Assets.html
http://ihub/bridge/hydraulics/hydinfra/TAMS-HydInfra-%20Collector.html
http://www.dot.state.mn.us/bridge/hydraulics/inspector.html


Georilla Map Service 
to see TAMS Drainage Assets on a map

• Georilla map service 
• Instructions for Georilla

• Contractors with a MnDOT login 
can use Web Portal to see Georilla 
and access TAMS Agile Assets, but 
is not required

http://georilla/3/#on=sketch/default;rah_base/all;esriaerialbase2/World_Imagerybase&loc=76.43702828517625;-10374944;5617661
http://ihub/bridge/hydraulics/hydinfra/TAMS/Users/3-%20Georilla%20Map%20Service%20for%20TAMS-HydInfra.pdf


Progress in 2019 
on

Drainage Measures for Highway Culverts 

1. Highway Culverts are inspected every 6 years or less

2. Less than 10% of Highway Culverts are in Condition 3 or 4

3. New --Targets for Maintenance Repairs of Highway Culverts 



#1 -- Inspection Cycle for 
Highway Culverts

Page 9

*Highway Culverts included in the Drainage Performance Measure are HydInfra pipes where: 
Class Code is Culvert;  Roadway Type is Centerline, Collector/Distribut, Mainline, Median or Ramp/Loop; 
Owner is not City, County or Private; Status is Inplace or Proposed



Highway Culvert Inspection 
Performance Measure 2019

% Highway Culverts that meet Recommended Inspection Frequency by District – Target is 80%

Calendar 
Year

1 2 3 4 6 7 8 Metro State

2019 74 75 92 92 95 90 88 58 85
2018 72 69 98 93 98 77 75 57 82
2017 78 78 94 96 97 80 87 52 85
2016 78 74 97 99 97 73 75 58 84
2015 77 58 91 94 99 75 71 58 81
2014 84 87 93 90 100 80 82 61 87
2013 85 81 91 77 91 68 86 54 80
2012 88 85 80 68 94 69 93 68 81

2011* 84 81 74 47 89 59 76 72 74



Highway Culverts - Inspections 
needed in 2020

Numbers of Highway Culverts to be inspected for the Drainage 
Performance Measure -- Year to Inspect is 2020 or before.

District 2020 Recommended Inspections

1 1833
2 1171
3 808
4 968
6 1854
7 1695
8 1184

Metro 1731
State 11244



Highway Culverts – Last Inspection 
more than 10 years ago

Are these Culverts still valid?

District Number of Highway Culvert –
Last Inspected 2009 or before

1
331

2 419
3 6
4 8
6 4
7 165
8 84

Metro 723
State 1740



2019 Inspection Season Summary and 
comparison to 2018

District

2019 Inspections 2018 Inspections
Highway 
Culvert 
2019 

Storm 
Drain, Side, 

Entrance 
Culvert

Pond, 
SPCD, 

Structure

Total 2019 
Inspections

Highway 
Culvert 
2018

Storm 
Drain, Side, 

Entrance 
Culvert

Pond, 
SPCD, 

Structure

Total 2018 
Inspections

1 1479 61 13 1553 936 27 963
2 1762 290 0 2052 0 1 1
3 1054 130 5 1189 838 38 876
4 842 675 47 1554 2429 1357 3786
6 1492 1 70 1563 2061 345 2 2408
7 1115 319 166 1600 1187 2732 3919
8 1023 1 42 1066 167 1 44 212

Metro 403 2378 3604 6385 649 3182 2798 6629

State 9170 3855 3947 16962 8267 7683 2842 18794



Drainage Measure #2:
Less than 10% of Highway Culverts are in 

Condition 3 or 4
Total Percent of Poor Highway Culverts by District (Condition 3 or 4) – Target ≤ 10% 

Calendar 
Year

1 2 3 4 6 7 8 Metro State

2019 16 11 11 11 20 26 15 14 16
2018 14 7 10 10 20 24 19 13 15
2017 14 7 10 8 20 23 20 11 15
2016 15 7 8 8 19 24 21 10 15
2015 17 7 9 9 19 24 21 10 16
2014 18 8 7 11 19 24 27 10 16
2013 21 11 7 16 22 22 27 10 17
2012 21 11 7 17 24 19 26 11 18
2011 22 11 8 19 26 17 24 11 18

Many of these poor condition pipes need repairs under inslope and not under the road surface.



Highway 
Culvert 

Condition 
Summary

--
Percentages 

of
Condition 4 

and 
Condition 3

pipes 
(shown 

separately) 

Percent of Condition 4 – Very Poor Highway Culverts by District 

Year 1 2 3 4 6 7 8 Metro State

2019 6 2 4 3 10 8 8 3 6
2018 6 2 3 3 10 7 10 3 6
2017 5 2 3 3 11 6 10 2 6
2016 6 2 3 3 10 6 10 2 6
2015 8 2 3 3 9 6 9 2 6
2014 8 2 2 4 9 8 11 2 6
2013 9 3 2 7 12 8 10 2 7
2012 8 3 2 7 13 6 9 2 7
2011 9 2 2 7 14 4 6 2 7

Percent of Condition 3 – Poor Highway Culverts by District *

Calendar 1 2 3 4 6 7 8 Metro State

2019 10 8 7 8 10 18 7 11 10

2018 8 5 7 7 9 17 9 10 9
2017 9 5 6 5 9 17 9 8 9
2016 9 5 6 6 9 18 11 8 9
2015 9 5 6 6 10 18 12 8 10
2014 10 6 5 7 10 16 16 8 10
2013 12 8 5 9 10 14 17 8 10
2012 13 8 5 10 11 13 17 9 11
2011 13 9 6 12 12 13 18 9 11

Presenter
Presentation Notes
* Increases to the number of condition 3 pipes may be due to the improved consistency with condition rating requirement.  Criteria requires pipes with apron(s) needing repair to be rated a 3 or 4. Many of these condition 3 pipes need repairs under inslope and not under the road surface.



#3 Drainage Measure:
Targets for Maintenance Repairs of 

Highway Culverts 
• Solsrud: Jan 18, 2020 MBMT consensus to track “MnDOT 

Maintenance” performed work:
– Joint Repair
– Paved Invert 
– Replace Apron
– Reset Apron

– Further direction to review data to determine targets, 
workload implications



Suggested Repair 
Flowchart 

sorting process for 
Concrete Highway 

Culverts

Repair is needed 
but is  not 

under traffic

Repair Under 
Road
= No

Page 3 of  Suggested Repair 
Flowchart (decision tree)

http://www.dot.state.mn.us/bridge/hydraulics/hydinfra/TAMS%20Flowchart%20Repair%20Report.pdf


Maintenance Level 1 Repair Totals for Highway Culverts

20% of 1378 Level 1 Repairs to do State-wide = 276

21FEB2020 TAMS-HydInfra Pipe data TAMS Flowchart for Repair Report - 2020.pdf

http://ihub.dot.state.mn.us/bridge/hydraulics/hydinfra/ChangeManagement/TAMS%20Flowchart%20for%20Repair%20Report%20-%202020.pdf


Flowchart Suggested Repair kml shows Highway 
Culverts to repair

TAMS HydInfra pipes are sorted into Suggested Repair by ArcMap model based on Suggested Repair Flowchart (decision tree)

http://www.dot.state.mn.us/bridge/hydraulics/hydinfra/TAMS%20Flowchart%20Repair%20Report.pdf


New data attributes added to TAMS by User request:
Attribute added to TAMS Setup Tables with new attributes

<1 Asset Performance > Setup > Hydraulic Inspections > Counter

Ditching Asset Performance > Setup > Hydraulic Inspections > Suggested Repair

Roundabout Asset Inventory > Setup > Hydraulics > Hydraulic Structures > Roadway Type

SpecFeat - Pump Station Asset Inventory > Setup > Hydraulics > Hydraulic Structures > Structure Type

Safety Apron1:4,
Safety Apron 1:6 
Safety Aprons 1:10 
Flap Gate

Asset Inventory > Setup > Hydraulics > Pipes > Pipe End Type

Liner Concrete
Liner Other Asset Inventory > Setup > Hydraulics > Hydraulic Structures > Material Structure

AOP - Other 
AOP - Embedded culvert 
AOP - Recessed culvert 
AOP - Bankfull width
Internal Bands
Paved Invert

Asset Inventory > Setup > Hydraulics > Pipes > Pipe Component Type



Data Integrity: 

Inspect with the HydInfra Manual.

Criteria keeps us in sync.



Inspection tells the story

Condition 4 pipe with 
“Sides rusted out”

Flags showed 
Piping and Holes

Pipe had 
road failure 
in 2019,
a year after 
inspection



Data Integrity:   QAQC Report

Can we trust HydInfra data?



QAQC Report
Highlights fields that don’t match HydInfra criteria



TAMS Work Order Management module does 
not change HydInfra asset record

• After repair, Insert a new 
inspection

• After replacement, 
change old pipe Inventory 
record to “Removed” and 
Insert a new pipe 
Inventory 

• Metro District drainage 
repairs will be updated in 
TAMS-HydInfra by WRE. 

How to Update HydInfra from Work 
Order Drainage Repairs

http://ihub/bridge/hydraulics/hydinfra/TAMS/Users/5-%20How%20to%20Update%20HydInfra%20from%20Work%20Order%20Drainage%20Repairs.pdf


HydInfra Inventory > Maint. History field shows W.O. 

Scroll to far right in TAMS table 

to find linked work orders -- Yes WO# 40691



Work Order needs a TAMS ID

• Repair or line a pipe? – use the existing pipe ID

• Install a new pipe? – create a new TAMS asset for the work order

– Must have a Latitude-Longitude location -- use Get Coordinates from Map 

in TAMS)

Get the Handout:
How to Update a 
HydInfra Asset Record 
from the Work Order 

http://ihub/bridge/hydraulics/hydinfra/TAMS/Users/5-%20How%20to%20Update%20HydInfra%20from%20Work%20Order%20Drainage%20Repairs.pdf


End Goal:

Lifecycle Cost Analysis 
in Asset Management



HydInfra 
Inspections 
show where 
hotspots occur
• Concrete pipe joint 

separations are likely 
worse in fine soils 
(frost-heave) or steeper 
grades. 

• Pipe Ties work to 
prevent some 
separation 

• Inspector feedback 
furthers understanding 
of pipe defects



Research contributes to Lifecycle Asset Management
MnDOT Steel Pipe lifespan research-2015

Most current information says avoid using Aluminized or Galvanized Steel in wet areas, low pH (acidic) soils.  For Aluminized steel, also 
avoid high iron content in soil and avoid limestone or crushed concrete bedding (high pH hotspots).  These conditions promote early 
deterioration. Minnesota Steel Pipe Service Life Map -- Research Project Final Report 2015-31

http://www.trb.org/Main/Blurbs/172897.aspx
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