2020 HydInfra Discussion

Includes 2019 Drainage Inspection Performance Measure Results



Culvert Cost WIG
on the Road to Drainage Asset Management

25 years
in HydInfra

Research on Pipes
and Materials
Research focusing on the
projected lifespan of steel
pipe Is underway. The map.
below shows roadside pH
overlaid on NRCS pH data.

rates, The research is being
done by Barbara Burkholder
Heitkamp, U of M

DEPARTMENT OF
TRANSPORTATION
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HydInfra - MnDOT’s Culvert and Storm Drain

Inventory and Inspection System
It all began in 1996 when Hydraulics/WRE engineers created HydInfra to
improve drainage design and maintenance work. Hydinfra was built with GI5
tools designed so that people new to Archap could guery for drainage features,
make a map and export the data to a spreadsheet. Hydinfra’s simple condition
rating codes based on explicit criteria for different materials, and flags to record
defects make it a versatile framework to build asset management on.

Project Scoping and
Predesign

GIS layers from many saurces give
context to drainage design work
DNR layers for Public Waters
illustrate areas that need
environmental permits. Hydinfra
layers with drainage feature data
help speed

scoping and

predesign tasks,

especially in

winter.

Hydinfra data is used in research to
ook at materiels and their failure
modes. In this chart, the dapth of
ill sbove the pipe is correlated to
specific pipe defects.

HazMat Spills Response
Utility Locations and
MS4 Water Quality

Metra WRE and Maintenance partner on M54

water quality requirements.

Storm drain networking and “Georilla” map

service improve response times for hazardous

spill capture.

Starm drain networks are also used for
Gopher State One Call utility locations.

v ol

Extreme rainfall and
floods cause damage
to culverts. GIS and
Hydinfra help recovery.

Culvert Cost WIG

Maintenance crews repair or
replace culverts and record the
Iabor, equipment and materials in
amobile app based on ArcGIS
Callector software,

Repair data can be entered in the
Culvert Cost app while in the
field on an iPad, or in the offics
onaPC.

maee CU l\l er

immediately in web-base,
reports that repair crews ¢,
access from the repair site .
Others in MnDOT can find 1
Cost Reports. by searching IH
for "Culvert Cost”.

The map shows repairs,
cleanings and new installations
culverts recorded in the first
season of data collection.

Big Storm + bad pipes
= wrecked road

record defects that
may cause road failure
during extreme rainfall
events, Pipe defects
include road void,
piping, and holes.

1778 a8 of Nov 1. 2014

Drainage Performance Measure

In 2008, Maintenance Operations chose Hydinra ta track
their Measure for

inventory and inspection. Soan after, the inventory was
completed and highway culverts are now inspected on a
rezular schedule.

IS map shows vear to inspect each culvert in District 8.
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The Road Ahead to Drainage
Lifecycle Cost Analysis

ot for drainage features from projects by
contractors, along with as-built details about the drainage features.
Get an Enterprise Asset Management software solution that includes
15, to merge Hydinfra and Culvert Cost databases and to integrate
data from MnDOT's many other parts, like Pavement, Traffic and
Maintenance Operations’ many responsibilities.

Inventory and inspect storm drain networks, ponds and other water
quality devices and all these other features that are part of the
drainage system.

Research pipe materials to improve service life predictions.

Project Lifecycle Performance to get the most bang for the buck.

Map shows scheduled paving.
Projects overlaid on "Pipe
Suggested Repair Method”
Iayer from Hydinfra Reports.
Cost effective drainage system
repalr requires coordination
with road construction and
paving contracts. Hydinfra's
Pipe suggested Repair Method
uses traits to sort for bad pipes
and applya first-pass repair
suggestion.



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.


CHAPTER 2 — CULVERT ASSESSMENT TOOL ]
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FHWA FLH CULVERT ASSESSMENT GUIDE
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rnYDINFRA Ratings Guide
Condition Codes:

HydInfra Inspection Manual

Culvert and Storm Drainage Systems

Condition Rating Codes:
CONDITION ASSESSMENT RATING CODES

Y Good Like new, with little or no deteriomtion, structurally sound and Excellent — like new condition
1 Good as new condition funetionally adequate
2 < Fair — some wear, but structurally sound ,)
Some wear, but structurally sound Some deterioration, but structurally sound and functionally ——
A Fair sdequate Poor — deteriorated, consider for repair or replacement
3 SchedWe for repair or replacement

Significant deteri oration and/or functional inadequacy
Poor requiring repair action that should, if possible, be incomorated
nto the planned roadway project

4 May requir§immediate fix - Inform Maintenance people

3
F-‘.‘\tBQO“B Severe — serious deterioration

Not able to rate, not visible

Very poor conditions that indicate possible imminent failure
0 Mot rate-able that could threaten public safety, requiring immediate repair
Critical action.

Notes:

dition of storm drainagesua Iverts where the pipe (or
1} The worst condition found in a feature determiNgs its condition rating (see lists).

Allor part of the cul Jcsessment ora i #along the centerline of roadway.
rating camol be assi

Unknown Refer to condition rating criteria on

2} The general conditions of the roadway and adjacagt area should be used as clues to
help determine the condition rating for each hydraulic Nature that is inspected. These
general conditions can be indicators of concealed stru

perform their functions. Need for cleaning is NOT
eparate "Clean” flag (Clean? = Y) and a "Sediment %

aeied to Maintenance Area Supervisor within 24
3} Broken grates or plugged pipes should be reported to Maintenance within 24 hours.

a““a\

RAFING SCALE ARD ASSOr’
= v =] HydInfra spawned
FAIR F
\ the FLH Culvert
. - . ! - fery poor cd
Like new, with littlg or Some deterioration, but Signjicant deterioratig indicate poss M anua I (20 10)
CONDITION no d?e”ﬁmmn'd d structurally sound and _anda’ r functional - imminent failu
structurally sound §n h inagequacy, requiring
functionally adequae. functionally adequate. mgintenance or repair. gg;.légythreaten F COd es a n d Iate I‘
— S NCHRP 14-26
eam Leader omective action is I
Bggmmended, bu - Emergency action is
ACTION I {Inspector) evaluates required and urgent. ;
recommended. Note in | inspectionmaype | eed or corrective Eraineenng ovavaton | [eoureatoaacress | CU Ivert and Storm
INDICATED inspection rept-)rt only. waﬁznted ’ action and makes is recommended fo pRoadwa'_.r closure is . 1 H
" | Maintenance should be | FE€@mmendation in specify appropriate D rain I ns peCt on
Manual (2016)

goon [

Failed or non-
functional condition.

"N Mo immediate action is

i i i typical.
informed. inspection report. repair.



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

. map service

e 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. Lessthan 10% of Highway Culverts are in Condition 3 or 4

3. New --Targets for Maintenance Repairs of Highway Culverts
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#1 -- Inspection Cycle for
Highway Culverts

Drainage Performance Measure for Highway Culvert Inspection

Recommended Inspection Frequency for Highway Culverts*

Inspection
Overall Condition F Comments
Frequency Years
Pipes where problem is not under the road
4 - Very Poor
3 - Poor

Pipes where problem requires a repair under the road
Most condition 3 pipes

Condition 3 Pipes with Piping or Road Void **

0 - Can't be Rated

Pipe condition is not visible
Pipes with no Pipes created in TAMS-HydInfra without an inspection. Goal to

inspections inspect Highway Culverts within 6 years of Date Discovered***

.1 - L k_E New or 6 Pipes that do not need repair
2 - Fair

Overall Target: 80% of Highway Pipes meet Recommended Inspection Freguency

*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 - Inspections
needed in 2020

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



Highway Culverts — Last Inspection
more than 10 years ago

Are these Culverts still valid?



2019 Inspection Season Summary and
comparison to 2018

Highway Storm Pond, Total 2019 Highway Storm Pond, Total 2018
Culvert Drain, Side, SPCD, Inspections Culvert Drain, Side, SPCD, Inspections
2019 Entrance Structure 2018 Entrance  Structure
Culvert Culvert

13

5
47
70

166
42
3604

3947




Drainage Measure #2:
Less than 10% of Highway Culverts are in
Condition 3 or 4

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)
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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

e 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

Page 3 of Suggested Repair
Flowchart
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http://www.dot.state.mn.us/bridge/hydraulics/hydinfra/TAMS%20Flowchart%20Repair%20Report.pdf

Maintenance Level 1 Repair Totals for Highway Culverts

of 1378 Level 1 Repairs to do State-wide =

| pavedivet | 4 | 8 | 5 | 2 | 6 | 11 | 10 | 1 | 47 |

| ReplaceAprons | 3 | 15 | 8 | 7 | 10 | 5 | 4 | 4 | 56 |
oo umbr ot vetsnepars| 32 | 249 | 111 | 99 | 137 | 248 | 337 [ 165 | 1378 |
2ot tevl g Trest | 6| 50 | 22 | 20 | 27 | 50 | 67 | 33 | 276 |

21FEB2020 TAMS-HydInfra Pipe data


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

Flowchart Suggested Repair km| shows Highway
Culverts to repair

95 Unger Bay

TAMS HydInfra pipes are sorted into Suggested Repair by ArcMap model based on Suggested Repair Flowchart


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

Roundabout

SpecFeat - Pump Station

Safety Apron1:4,

Safety Apron 1:6
Safety Aprons 1:10
Flap Gate

Liner Concrete
Liner Other

AOP - Other

AOP - Embedded culvert
AOP - Recessed culvert
AOP - Bankfull width
Internal Bands

Paved Invert

Setup Tables with new attributes

Asset Performance > Setup > Hydraulic Inspections > Counter
Asset Performance > Setup > Hydraulic Inspections > Suggested Repair

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

Asset Inventory > Setup > Hydraulics > Hydraulic Structures > Structure Type

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

Asset Inventory > Setup > Hydraulics > Hydraulic Structures > Material Structure

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



Data Integrity:

Inspect with the HydInfra Manual.




Text Field Editor b4

Inspection tells the story || 2| 2

Sides rusted out, sctual locstion s RP §5.032, aprons rusted out,

Maintenance Management I Assef Inventory = Assel Perfformance~ Planning~ Operations~  GIS & Reports~

| A | Maintenance Management = Asset Inventaery > Hydraube Infrastructure = Pipe Inventory <

|In'|||1!'|1k1|'g|I " Inspections |

Inspection Elements  Actions v

* Pipe Inspection Type Status

2180014 Fipe Completed

* Inspection Date Inspector Name Owerall Con

TIEE013 r-. Ryan Detloff 4 - Bevere

Org Collected By Needs Cleaning? Neads Rep:l

MnDOT L L 5

Void in Road Inslope Cavity Apron Sep |
Water Observed Water Percent Full Sediment F

Standing - 0% - 0%

Fitting/Rusting
B

Spalling/Flaking

]

# of Joints to Fix

Misalignment (In) Joint Separation

0

Infiltration
Ll

Repair Under Road
|l

Fiping Repair Invert

]

Replace Apron Neads Marker
L Liner CIPP - d d

Sugpested Repair llicit Discharge

Micit Discharge Comments Comments Documents User Update

Sides rusted out, actual location is RP 88.032, aprons rusted o DETL1RYA

Date Update
8112018




Data Integrity: QAQC Report

Can we trust HydInfra data?




QAQC Report

Highlights fields that don’t match HydInfra criteria

L M M o] P Q R S T U v w X Y Z Al AB AC AH Al Al AQ
Overall Conition ol Needs i ' = o - - on B riv
3 - Poor End of Pipe MnDOT No Yes No No No Downstrean None No Yes Yes No Yes No No No Downstream end pipe crushed and ag
3 - Poor End of Pipe MnDOT No Yes Mo No No Upstream MNone Mo Yes Yes Yes Yes No Yes. Bottom gone starting to pipe
2 - Fair End of Pipe MnDOT Mo Mo Mo Mo Mo Upstream  None Mo fes Yes Mo Yes Mo Mo Rusty bottom but still solid
4 - Severe End of Pipe MnDOT No Yes No No Yes Upstream Downstream No Yes Yes Yes Yes Yes Yes No Bottom gone, piping under culvert big
2 - Fair End of Pipe MnDOT No No Mo Mo No None None Mo Yes No Mo Yes No Mo
2 - Fair End of Pipe MnDOT No No Mo No No None None Mo Yes Yes Mo No No Mo
4 - Severe End of Pipe MnDOT Mo Yes Mo Mo Mo Upstream  None Mo fes Yes Yes Yes Yes Mo No Holes in side of pipe
2 - Fair End of Pipe MnDOT Yes No Mo No No MNone Mone Mo Yes No Mo No No Mo
3 - Poor End of Pipe MnDOT Yes Yes No No Yes Upstream  None 20% No Yes Yes Yes Yes Mo No Upstream apron gone holes in side of
2 - Fair End of Pipe MnDOT Mo Mo Mo Mo Mo Mone Mone Standing Mo Yes Mo Mo No Mo Mo No
2 - Fair End of Pipe MnDOT No No Mo Mo No MNone None Mo Yes No Mo Mo No Mo Mo
2 - Fair End of Pipe MnDOT No No No No No None None standing No Yes No No No No No No
2 - Fair End of Pipe MnDOT No No No No No Mone Mone Standing No Mo No No No No No No
2 - Fair End of Pipe MnDOT Mo Mo Mo Mo Mo Mone Mone Mo Yes Mo Mo No Mo Mo Bands inside looks good
2 - Fair End of Pipe MnDOT Yes Mo Mo Mo Mo Mone Mone Mo fes Mo Mo Mo Mo Mo Mo this is not a 4 east apron could use c
1 - Like New End of Pipe MnDOT No No No No No None None Dry 0% No No No No No No No No safety grates on both ends. 9 internal
2 - Fair End of Pipe MnDOT No No Mo No No None None Mo Yes MNo Mo No No Mo No
1- Like New End of Pipe MnDOT Mo Mo Mo Mo Mo Mone Mone Mo Mo Mo Mo No Mo Mo No
2 - Fair End of Pipe MnDOT Mo Mo Mo Mo Mo Mone Mone Mo fes Mo Mo Mo Mo Mo Mo Internal bands look good
2 - Fair End of Pipe MnDOT No Mo No No Mo Mone Mone No Yes Mo No No Mo No No this is 60 inch plpe with drop structu
2 - Fair End of Pipe MnDOT Mo Mo Mo Mo Mo Mone Mone Standing Mo Yes Mo Mo No Mo Mo No
4 - Severe End of Pipe MnDOT Mo Yes Mo Mo Mo Mone Mone Standing Mo ‘fes Mo Yes Mo Yes Mo Yes Hole in pipe under road infiltrating di
2 - Fair End of Pipe MnDOT No No No No No MNone MNone No Yes No No No No No No Internal bands look good
1 - Like New End of Pipe MnDOT No Mo No No Mo Mone Mone No Mo Mo No No Mo No No Dip in middle of pipe but looks good
2 - Fair End of Pipe MnDOT Mo Mo Mo Mo Mo Mone Mone Mo Yes Mo Mo No Mo Mo No Internal bands look good
2 - Fair End of Pipe MnDOT Mo Mo Mo Mo Mo Mone Mone Standing Mo ‘fes Mo Mo Mo Mo Mo Mo Internal bands look good
2 - Fair End of Pipe MnDOT No No No No No None None standing No Yes No No No No No No Internal bands look good
2 - Fair End of Pipe MnDOT No No No No No Mone Mone No Yes No No No No No No looks really good concrete looks gooc
1-Like New End of Pipe MnDOT Yes Mo Mo Mo Mo Mone Mone Mo Mo Mo Mo No Mo Mo No
1 - Like New End of Pipe MnDOT Mo Mo Mo Mo Mo Mone Mone Mo Mo Mo Mo Mo Mo Mo Mo MNew pipe
2 - Fair End of Pipe MnDOT Yes No No No No None None No Yes No No No No No No west apron 2 inch seperation over all
1 - Like New End of Pipe MnDOT No No No No No Mone Mone Standing No Mo No No No No No No New pipe
3 - Poor End of Pipe MnDOT Mo Yes Mo Mo Mo Mone Mone Mo fes Mo Mo No Yes Mo No 10ft in on downstream end there is a
Y Emir Ermrd ~f Do RAmDCIT Bl Bl Bl Bl Bl Kl o I N Bl LT - Bl Bl Bl Bl Bl Bl [ (R R (R —




TAMS Work Order Management module does
not change HydInfra asset record

e After repair, Insert a new
inspection

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

Inventory
vonn e * Metro District drainage
Syl ke repairs will be updated in

TAMS-HydInfra by WRE.


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 Record History | Documdpts | Maint History | «
R
fes 0 |Ne
Maintenance Management | Asset Inventory =  Asset Perfformance~ P 3 ~ @ 10 PETE1B...
Yes 0 Yes
## | Maintenance Managemsnt = Asset Inventory * Hydraulic Infrastructure = Fips Invento E Save 2 Reload
fes 0 |Ne
E— I _ -
Actiong v EE ::
wate | Date Update Geometry Record History | Documents | Maint History | &
A Br22/2018 MULTILINESTRING ZM ({-84. 7008731528 462030133511 0 0, -04.701 284289 406.803907T8532 D 0)) H 0| No
32372018 MULTILINESTRING ZM ({-94.50584 38835500 46.803838050158 0 0, -64 8958374751084 45.8038435447953 0 0)) s 0| Mo
3 BME2018 MULTILINESTRING ZM ({-94.50183 1566 46 803985133 0 0, -84 89183833 46803881071 0 0)) es 0|¥es
Br23/2018 MULTILINESTRING ZM ((-94.675827474 45 203919745 0 0, -84 875825705 46 803730825 0 0)) Mes 0| Mo
h-_ MULTILINESTRING ZM ({i{-84.875813317 45.80379758 0 0, 94575605005 48803772173 0 0)) _ _
Br23/2018 MULTILINESTRING ZM ({-84.675303517 46.203913584 0 0, -04 875599482 456 803733803 0 0)) Mes 0| MNo
A 8112018 MULTILINESTRING ZM ({-84.670807T0E2538T 46.8037284083442 0 0, -04 8709005719449 45.803733001812 0 0)) es 0| Mo
Br23/2018 MULTILINESTRING ZM ((-84.670282805 45203848071 0 0, -84 870294287 46 803740847 0 0)) Mes 0| Mo
Y3 BMOz018 MULTILINESTRING ZM ((-84.670277727 456.2037 10582 0 0, -84 870271318 46.803724191 0 0)) Mes 0|¥es
3232018 MULTILINESTRING ZM ({-04.05035435340571 46.80354803550425 0 0, -04 8803479524581 45.8030526298304 0 0)) Mes 0o




Work Order needsa TAMS ID

e Repair or line a pipe? — use the existing pipe 1D
 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




_lyd | nfrfa All Concrete Pipe Joint Separation 2011 vs
nspections Concrete Culvert Joint Separation 2017 - by County

show where
hotspots occur

* Concrete pipe joint
separations are likely
worse in fine soils e [ e
(frost-heave) or steeper B —
grad es. - By _ Parcent with Joint Separation

* Pipe Ties work to
prevent some

separation
* Inspector feedback 2011 All Concrete Pipes 2017 Concrete Culverts
furthers understanding with with

of pipe defects



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

e ' o
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o {
16 Gage Galvanized Steel Pipe 16 Gage Aluminized Steel Pipe

Most current information says avoid using Aluminized or Galvanized Steel in wet areas, low pH (acidicLsoiIs. 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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