Session Topics

Components and End Sectio

Pipe Attributes
ype Roadway Pipe Material

Type Type

Centerlineg |Corg. Steel (C5F) |Roum

Tile | Other TP Perf Pipe Rourn

Mainline Corg. Aluminized |Roum
r Steel (CAS)
Centerline |Lining Rourn

Enterprise Asset Data Data Collection
Management Interoperability Efforts

System e Automated Vehicle e Remote Sensing

o« TAMS Location Data for e As-Builts
Operations

Data Access

* Georilla
e Data Warehouse

e Building
Information
Modeling (BIM)




DEPARTMENT OF
TRANSPORTATION

Enterprise Asset
Management System

Transportation Asset Management System



Transportation Asset Management System

(TAMS)

" Agile Assets Enterprise AM “COTS” Commercial Off The
Shelf Software

* Development Startec
= 2016
= 4 Modules, 2000 Users




Transportation Asset Management System

Ancillary Assets

TAMS Release 1 (2016) TAMS Release 2 (2019) TAMS3 Assets (2022)
e Tr ¢ * Entrance Monuments*
e R ® * Geotechnical Assets (ERS,

lightweight fill, ground
improvement, geotechnical
*In s special drainage, and
instrumentation system)

ctures

m Water Tunnels
e Pedestrian Infrastructure*
ier (Guardrail)* (sidewalk and curb ramps)

* e Show & Ice Assets Show fence
and snow traps

ning Systems*
* Pavement Striping

© A Markings (Turn Lanes,
(A -.) Weigh Station Scales
e W Sections For
ce Work Tracking *Includes inspection data
* R

* Sign Structures® and Panels

Devices (RWIS) ‘




eoT

# | Maintenance Management > Asset Inventory > Hydraulic Infrastructure > Pipe Inventory

Transportation Asset Management System

Asset Inventory

B Save & Reload

Inventory Inspections
Actions ¥ = 3
* Pipe * Status * Class Code | Administrative Unit Route ID Offset Beg. Measure | Reference Post Offset | ! |Local Name |Roadway Type | LastInspection Date | Last Condition | Current Pip *
2221783 Inplace » |Storm Drain || 9121 - Duluth Subarea 01000000000000353- - 14.219 257.271 | 257+00.188 p267 Centerline - 8/20/07 2 - Fair Round
2221786 Inplace + | Culvert v 9121 - Duluth Subarea 0100000000000035- - 13.316 257.581 | 257+00.498 p283 Centerline - 8/21/07 2 - Fair Round
» 2221791 Inplace || Storm Drain « |} 9121 - Duluth Subarea 0100000000000035- - 14.083 257 403 | 2SEHE0SE20 p652 Centerline - 925/07 2 - Fair Round
2221792 Inplace » | Storm Drain  «|| 9121 - Duluth Subarea 0100000000000035- « 13.663 257688 | 257+00.606 p555 Centerline - 926/07 2 - Fair Round

of 9879 total rows » >»

¥ & MVS Default Search Here || [\]

/ = KA
= ew
Record History | Documents | Maint. Histor *
786211 | Yes 0 No
78989C | Yes 0 No
87994%| ¥Ees 0 No
913871 | Yes 0 No }

791614 | Yes 0 No

3

2/11/2022 5



Transportation Asset Management System

Inspection Tracking

m
poT
#  Signal and ITS Manager > Asset Performance > Signal Pole Inspection Request g B Save Z Reload
Inspection  Actions v it :: ™ nspechon ETemente TCoeT = ,IL
Administrative Unit Inspection Type Inspection Element Condition Ra... Comments User Update Date Update
7000 - Metro District Structural - Signal Pole - » 501 Foundations 3-Fair « |l Corrosion on green pedest | [SOESTEMIM 8/14/2020
Status Priority S.02.Anchor Rods 3-Fair - SOLS1EMM 8/13/2020
Pending v 2- Medium v 503 Transformer / Base Plates | 3-Fair - SOLS1EMM 8/14/2020
Signal Syst A bly ID
anal System ssemby 5.04.Pole / Tower 3-Fair - SOLS1EMM 8/13/2020
SigSys-US61-10TH STREET-1735475 - 21002-5 -
5.05.MAC Lower Connection | 3-Fair - SOLS1EMM 8/14/2020
Inspection Request Date Due Date
MAG | 3-Fai - M 114/
/1312020 e o 5.51.MAC Upper Connection | 3-Fair SOLS1EMM 8/14/2020
) .
Inspection Date Structural Condition Elel I Ients a nd Cond|t|0n Ratlng o
8612017 = 5-Fair o [1 |ofs lotal rows > >>
Documents Comments ) ) — ma
Element Checklist Actions v = 3
0 Qverall condition is fair
Inspection Element Checklist Item Result Comments User Update Date Update
User Update Date Update
SOLS1EMM 8/14/2020
Inspection Report E I t C h k I . t

2/11/2022 6



Transportation Asset Management System

Maintenance Work Orders

# Maintenance Management = Operations > Work Orders (Simple)

Weork Orders  Actions ¥

Highway ~WR# |(WO#  Activity Comments Asset Type Subactivity DR? ICR# | StartDate | Responsibl...

27295 Clean (Each) Hydraulic Structures |000: No Suba... 12/3/2018

» USBE3 132308 Mowing for Safety - Top Cuts (Cen... Mow Virginia 0531 Section 000: No Suba.... 52412021

MNGS 133724 |Other (Hours) Hibbing-Hwy 65 and Creeck Road/Side ... |Pipe 000: No Suba... 6/2/2021

MMN48 66366 Repair in Kind (Linear Foot) Termini 000: No Suba... 20270091 | 2M0/2020

135 38849 Repair in Kind (Linear Foot) Termini 000: No Suba... 19270633 | 6/M19%2019

135 38852 Repair in Kind (Linear Foot) Termini 000: No Suba. .. 19270066 6/192019

of 6 total rows

Labor Equipment Material Non-Inventoried Material Location/Asset Direct Costs Contract and PO Cost

Work Target Actions ¥
Approved ~  Asset Name * Accomplishments * Work Date Route ID BMP En=s

4 US 53 D RP 038+00.972 - 1 5/24/2021 “. 020000000... 39.061 84.61

2/11/2022 7



Transportation Asset Management System

Integrations

e TAMS is integrated with timesheet program, human { ,,,,,,,,, - i . :
resources, financial systems (People Soft), signal and | — [ r
ITS operations, equipment tracking, ESRI Roads and - l
Highways (LRS), Georilla (GIS Open source), and |
document management system (plan sheets). =
1
m | | e T P
# | Maintenance Management > Asset Inventory > Earth Retaining Systems > ERS Inventory ‘ ‘ l:::%?g?v:? . lfl ::::’:::ru
Documen t: X
E Is Linked | Document Type Category Document tNam‘e Description
v o SN\ s B L R-008-013-006
Route I0 Jlt : 17\ I i ’ML = ‘ = ‘
20000 ———— e




Transportation Asset Management System

Damage Restitution *New™* Automation

MMS - Damage Restitution Enhancement

08 ot Reeved

Sys job weekly or Biweekly

m

# | Resources > Damage Restitution > DR Claim @ save & Relos
CLAIMS RECORDS Actions ¥ = &
*ClaimID | Entered By | * District ICR # * Claim Status Multiple Claims  Accident Date | E Asset Type AssetlD ThruR... Cross §... Dir Latitu... | Longit... City Township Ref Point | County
» 203 NELS2ZBAR DISTRICT = |}19270066 |} 3 COMPLETED ~ |} 172019 =il = || Linear Barriers « || Traffic COUJ| 135 - Nort = ||45 576352]|-92 585032:)| Duluth = 254 747 Caritor
211 NELS2ZBAR DISTRICT © =| 19271245 |3 COMPLETED ~| O 5119/2019 [% 1 ~| Linear Bamriers « QY135 - | Midway Stre¢ | Sout ~ | 46.711874| -92.2618682 - 24717 Saint L
212 NELS2ZBAR |DISTRICT © »| 19271244 |3 COMPLETED ~ |/ 5M19/2019 R |1 ~ - Q135 - Nortt ~ | 46.711351| -92.263370¢ - 247148 Saint L

213 NELSZBAR DISTRICT - =| 19270989 |3 COMPLETED «| O 416/2019 [T |1~ - 0y 135 - MNortt » || 46.031915 -92.925220¢ - 184533 Pine
214 NELS2BAR |DISTRICT - »| 19270633 |3 COMPLETED ~| 3 3/2/2019 & || ~ |Linear Barriers - 2y 135 - Nortt ~ | 46.504943 -92.6749608 - 220.5 Cariton

104 NELSZBAR DISTRICT * =| 19271473 |3 COMPLETED ~| O 6/13/2019 [ || ~|| Linear Barriers « Q135 - Sout = | 46.313258 -92.8281791 - 205248 Pine
310 NELS2ZBAR |DISTRICT © »| 19270499 |3 COMPLETED ~| O 215/2019 [% | ~| Linear Barriers « Q) 135 - || Midway Roac | Sout - |46.720979 -92.238477¢ Duluth - 248.502 Saint L

307 |NELS2ZBAR | DISTRICT - »| 19800082 |3 COMPLETED ~| O 1/14/2019 [7 || « | Linear Barriers QY MN210 - East ~ | 46638509 -93.1680908 v 182.060 Pine
311 |NELS2BAR DISTRICT - =| 19271041 |3 COMPLETED ~| O 4/22/2019 [% | ~| Linear Barriers - 2 135 - Sout ~ |46.721923 -92.2373017 Duluth - 248.557 Saint L
»

of 420 total rows > >>
Work Records  Actions ¥ i= 32 v g T E = 5 I"
WO# WR# | Activity Completion Date | Documents @ Asset Thru Route | Subactivity - .
» 35518 15434 Repair in Kind (Linear Foot) Tr1i2019 0 TBT-135-247-34 135 000: No Subactivity
Add Work Requests 35767 | 15434 Repair in Kind (Linear Foot) 0 TBT-135-247-34 000: No Subactivity

38852 Repair in Kind (Linear Foot) 0 TBT-135-227-298B 135 000: No Subactivity Gounty-Rokd —
Add Work Orders 39135 Repair in Kind (Linear Foot) 7/1/2019 0 TBT-135-227-298 |135 000: No Subactivity " e
3




Transportation Asset Management System
*New* Work Manager

Field Ready
* User Friendly

* Database Integration
* Map/Form Combo
* Meet Work-Flow Needs i
v Inventory
v’ Inspections
v Work Orders
Consultant Accessible .

@
a

rrrrrr




Transportation Asset Management System

*New™* Maintenance Work Planning

1. Asset type and inspection results
plugged into decision tree

2. Results TAMS Table of individual
asset repairs

3. Did asset repairs get done? Check
work order accomplishments.

4. Report on Work Demand

5. Plan for next season of Work

SuaAINg AEMUBIH N

Admin Unit — Setect Adain Uil — - e - Bt - GatectActwdy —

Maintenance Assets Work Demand Details  actors v

ot oo o, S Lot — oen Maintenance Level 1 Repair Totals for Highway Culverts

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

7000 - 9100 - 9200 - 9300 - 9400 - 9600 - 9700 - 9800 -
Level 1 Reeairs Metro District District 1 District 2 District 3 District 4 District 6 District 7 District 8 Grand Total
Joint Repair 11 97 16 29 43 135 122 79 532
Paved Invert 4 8 5 2 6 11 10 1 47
Replace Aprons 3 15 8 7 10 5 4 4 56
Reset 14 129 82 61 78 97 201 81 743
Total Number of Level 1 Repairs 32 249 111 99 137 248 337 165 1378
20% of Level 1 Repairs - Target 6 50 22 20 27 50 67 33 276

731 - Phmouth Subares Nome

T4 7331 - Piymouth Subares Nase 1-Fa L RA2OI1 Mo
022 Ingpection (Howrs) Pge 181058 7331 Pymouth Subared Name 2-Far Yoy sanen N

2023 Ingpattion (Hows) Pioe 211330 TH31 - Piymouth Subares Instal Pips - Trench 1. Poor Tes tanen  w
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Data Interoperability

Automated Vehicle Location Data for Operations

Building Information Modeling (BIM)



Data Interoporability

Operations

* Operations
Activities

* Snow and Ice

 Herbicide

A p p I | Cat on Figure 1 — A complete AT500 installation, as Figure 2 — A complete AT500 installation, as
seen from the passenger side (Source: iMO Data seen from the operator’s side (Source: IMO Data
. Collection and Application Demonstration Collection and Application Demonstration
* Mowin ect final ject f
g Project final report) Project final report)

* Striping

e Labor,
Equipment,
Materials

13



Data Interoporability

Automated Vehicle Location, Materials Data

e Create work

\
Nt e —
- e :
AVL t d tial
I\/Iatcln |A|V|S
- - s B n = Bswe &R
, :
2406 (null) e : o wsezen | pmovmes| am : i o wmsome|  ws i e0 & jemst| 1
1 A 1 . i o i o oo e e =
. 175001122663 1 a 1 % 5 E " 0 E
11082722210558 1 A 1 i 101514 2148 T b 442832 26743 4) 2 ° £ M
1 A e a — Bt s - i il 2l
8. 00. 0f 000 AM 1 » ol i i - o] Bk 2l E
0. 000000000 A 1 edie) = H 4 e F gl
L] L] 00000000 AM 1 - |




Operations Data

Automated AVL Work Orders

# Maintenance Management = Operations = Work Crders B save < Reload

Insert Insert Like Make Daycards Complete Copy
Work Orders ~ Actions v = 21 | AccountCodes Actions v =14
Highway WR # WO & * Activity Description/Comme... Asset Type Start Date Finish Date | Work Order Status ~ Appr... *ProjectiD | Valid Acct  User U
I135E - 147551 Fence Repair and Installation (Linear Foot) Fence repair on 35E and ¢ Section 0/8/2021 [%| 9/8/2021 [T | (Active) Not Assigne  |» [T780081 | TP9F0B11 DIAZ1R
I35E - 147556 | Fence Repair and Installation (Linear Foot) Fence repair on 35E and F Section 9/8/2021 [&| 9/8/2021 [[5 | (Active) Not Assigne 3 ;
MNBS « 147563 | Gravel Shoulder Restoration (Centerline Mile) Hwy 65 Shouldering Section 9/2/2021 [Z| 9/10/2021 75 | (Closed) Ready to C
194 - 147470  Light Patching (Centerline Mile) Emergency pothole repair | Section 0/8/2021 [Z7| 9/82021 [T | (Active) Not Assigne .

3

<< € of 30 total rows > >>

Labor Equipment Material jrect Costs Contract and PO Cost / \

Work T

Actions v

Material Stock Sand Amount Salt Amount  Brine Amount Measurement Unit

Primary Objective Id Primary Herbicide Target Id Water Present? Acres Treated Start Time End Ti

L

Herbicide Data Snow & Ice Data

15



Building Information Modeling

ata is The Foundation of Asset Management

nn

DOT

New Standard Report from ASSET IM
1752021 14:38:49

Asset Type Total Quantity
Lighting Systems 2338|

HE rt I Ir"r.‘ Ponds 13686
I...m.t MNoise Walls 447
RWIS 168|

WIM/ATR Systems 178]

Tr.m Stormwater Tunnel Segments 175

Section 1182
Ermployes 8037
ITS Device 14681
Pipe 148675
mﬂ.ﬂ H'“Hr‘“ mr 3 Hydraulic Structures 79399
Linear Barriers 17829

Mm n Hm Miscellanecus Systems 47|

ITS Structure 17363

{Sinvest) [TAMS) S1sazs
Panels . 444415

ITS Cable 5180
Pavement Messages 10272

Pavement Striping 1

Lighting Units 35430

Signal Component 33820

= Earth Retaining Systems 860)
Termini 33522

Equipment 3920

ITS Span 33625

Sidewalks 1

——— Signal Systems 2784

Curb Ramps

1.2M assets in TAMS

16



Focus on The BIM Asset Information Model:

Asset Management Strategy

AMSIP Data Action Plan Recommendation #6 “Interoperable Design, Construction,
and Asset Management Software Systems (data) Forming a Whole Lifecycle
Approach... “BIM”.

i

c A “To ensure that information quality and integrity

® is not compromised as it is passed between

E organisations and applications during the Let’s AdOpt BIM for
= delivery of the infrastructure asset” inforr .

$ > s the VALUE in the
3 o . creation,

[=] i .

< | Current Practice collaboration, and
a

________ e " exchange of shared
models and intelligent
structured data

© UK Crossrail

igure 13. Graph. Comparison of asset information growth between current and an alternate
“whole lifecycle” project delivery practice. Adapted from (UK Crossrail).

17



BIM Asset Information Model

Can Include...

Asset register or inventory

Topographic data and quantities delivered

Condition and/or Performance Data

BIM is mandated by UK Government for central government funded projects from 2016,

under the Government Construction Strategy. The majority of developments since this

strategy was launched have focused on BIM for design and construction.

However, a core objective of the strategy is to maximise whole life value and minimise

whole life costs and risks. To support this objective ICE and IAM are jointly developing an

Application Guide on Enhancing Asset Management through BIM.

This short factsheet introduces the planned Application Guide; its purpose, scope and
ontent; and seeks feedback and contributions from the target readers to ensure that the

Guide meets the needs of the users

Asset Life Expectancy Data

' BIM and Asset Management

Construction Activities and Costs

Contextual Data Such as Climate and
Surroundings

1l

Asset History

v
-
=
—
=]
ey
D
—
=
I
=
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Building To Institutionalize

MnDOT BIM

RTMC (ITS assets) and Metro District lighting operations has
been providing GIS to CADD for design and utilizing CADD
design data to create pending GIS for 15+years (FME).

Metro District utilized sign Microstation placement tool for 5
years, 30% design savings utilizing existing sign data for sign

plan GIS to CADD <efficiencies report>

Major Highway Projects, Trunk Highway

In current design business process, MnDOT already captures SN LSS Sl aisneses
asset characteristics, asset type, size, materials.

Training opportunities while moving to 3-D design

New Enterprise Software Systems, AASHTOware, TAMS, ORD

Innovative Agnostic Data Exchange Options, Application
Program Interface (API) and Industry Foundation Classes (IFC)

19



MnDOT BIM Timeline

2015 2016 | 2017 | 2018 | 2019 | 2020 EIJL'1 2022 | 2023 | 2024 | 2025 | 2026 | 2027
TAMS 1 TAMS 2 TAMS 3
LIDAR
[Baseling lnventor-12 assets) Full Asset Data
HMPA/SIMS — Pavement & Bridge Cyclical LIDAR (04 Maturity
Construction As-built Pay Item Development Cther AMSIPITAMP data collection efforts
ORD Devizlopment

30 Model Contracting Committes

ORD Warkspace Training

Min 2 Project; Dist. |

100% Paperless

Plans

20



BIM

TH169 Elk River Pilot Project

Elk River Fresmwy

m Lanklfuet

= [nnkall rnew Bridge

Cidewalk

= Add secada 197eh Ava

™= Replace ME boridp
- SHERBURME
T 198ed Ave

Elk River

Schoal 5t | LRRY

Ek

Project Overview for the
TH 169 EIlk River Redefine

5130 Million Construction Cost
3 miles of reconstruction
Five Proposed Interchanges

Construction Manager/General
Contractor (CMGC) Delivery Method

Continuous iterative design instead of
traditional design/review cycles



BIM

Enterprise Proof of Concept

Goal #1 — Repeatable Proof of Concept

Goal #2 - Design and Implement the flow of asset management data within and
across software platforms.

Partners - Bentley (Lead), MnDOT, WSB, Trimble, Agile Assets

Milestones

1. Asset Class For Pilot
2. Asset Data Elements and Format
3. Data Models

4. Implement Existing Asset Data

5. Develop Connection Points and Data Flow

22



BIM

Asset Information Model

Populate for Reference Data . DB Unique
COLUMN_ID COLUMN_ALIAS Note Value Reference Table Size |Scale . i SOR
Proof-of-Concent Type Required | Identifier
- - Enforced? | - - - - -
HYD_STRUCTURE_ID Hydraulic Structures Yes* This is our systems Unigue auto-intger, aka "TANNo HYD_STRUCTURE_INVHInteger Yes Yes TAMS
E HYD_STRUCTURE_NAME Hydraulic Structures No Auto-populated as converted text from HYD_ST{No String 100 Yes No
n HYD_STRUCTURE_STATUS_ID Hydraulic Structures Status Yes Yes SETUP_ASSET_STATUS |Integer Yes No ORD
E HYD_STRUCTURE_CLASS_CODE_ID |Hydraulic Structures Class Code Yes Yes HYD_STRUCTURE_CLAYInteger Yes No ORD
HYD STRUCTURE TYPE ID Structure Type Yes Yes SETUP_HYD STRUCTURInteger No No ORD
OWNER_ID Administrative Unit No Yes SETUP_OWNER Integer Yes No
LOCAL_NAME Local Name Yes String 100 No No ORD
MMS_ROADWAY TYPE_ID Roadway Type Yes* ROADWAInteger No No ORD
) HYD_GRATE_TYPE_ID Grate/Frame Type No AS S et C | a S S RATE_TY|Integer No No
[l HYD_MAT_STRUCTURE_ID Material Type Yes* AT_STRYInteger No No ORD
HYD_STRUCT_DIAMETER Structure Diameter In No G 1 L 1 Number |22 |a No No
m HYD_STRUCT_HEIGHT Structure Height Ft Yes e O m et rl C O Cat I O n Number |22 |4 No No ORD
HYD_SUMP_DEPTH Structure Sump Depth Ft No . Number (22 |4 No No
HYD_NUM_PIPES # Connected Pipes Yes Asset Attﬂ b utes Integer 0 |No No ORD
HYD_MAT_RING_ID Ring Material Yes* AT_RIN{Integer No No ORD
MMS_RIPRAP_CLASS ID Riprap Class No W k O d A HWH RIPRAP {Integer No No
N HYD SPCD MAKE ID SPCD Make No or raer Ct | Vlty PCD MA|Integer No No
HYD_SPCD_MODEL SPCD Model Nao String 100 No No
eI HYD_SPCD_SKIMMER_ID Skimmer No Asset CO St PCD_SKIInteger No No
PAN HYD_SPCD_NUM_CELLS # of Cells No Integer 0 No No
HYD_SPCD_ACCESS_PTS # of Access Points No Integer 0 No No
EEY HYD_SPCD_SED_DEPTH sediment Capacity Depth Ft No SYSte m SO urce Of Re Cco I"d Number [22 |[a No No
2EY HYD_SPCD_MAINT_FREQ Expected Maintenance Freg Mos No . e . Integer 0 No No
EElHYD_SPCD_sPEC_EQUIP special Equipment Needed No Data Ver|f|cat|on Ste ps String 100 No No
. COMMENT_STR Comments Yes String 4000 No No ORD
MMS_YEAR_TO_FIX Year to Fix No o[- . Integer 0 No No
HYDJEPJROJORGJD Repair Project Type/Org Nao Data M Od |f|Cat|On Process EP_PRO|Integer No No
R HYD REP_PRIORITY_ID Repair Priority No SP_PRIJInteger No No
ENQ HYD REP_NOTES Repair Notes Nao No String 1000 No No
HYD_REG_NOTES Regulatory Notes Nao No String 1000 No No
HYD_MS4_AREA MS4 Area No Yes SETUP_YES_NO Integer No No
HYD_OUTFALL Qutfall? No Yes SETUP_YES_NO Integer No No
MMS_INSP_FREQUENCY Inspection Frequency Mo No No Integer 0 No No
ERY MMS_YEAR_BUILT ‘Year Built Yes A-digit year Yes SETUP_YEAR Integer No No AASHTO
MMS_SP_NUMBER Built SP Number Yes No String 100 No No ORD
MMS_STATION Station No No String 100 No No
DATE_ACTIVE Date Activated No No Date No No
Retire Date Nao No Date No No
P counTy 1D Countw Mo M= SETUP _COLINTY Inteeer Mo Mo

Rearv

[& nicnlav Settinas

B @ m

23




BIM
System and Data Interoporability

. £ P -

COpeaen Roads i

-

AASHTOWaare

Change Set
Review/Approval
Named Version

= =

. Change Set
‘ Change Set

: . Change Set

Change Set .

AASHTOWare

hNe\m‘ Project Asset ID

| & D020 Bensfley Systems, Incorporated BentLe g

Open Roads
Designer

Construction




BIM

System and Data Interoporability

| Data oSN
Design to Field to Asset Management - I oo

Asset IDs from Field

| Field Activities |

AASHTOware

Assume that the AsDesigned
model does not have the Asset
ID’s and required metadata.

Digical Trimble Siteworks DibEraas 1
Desi gn Data > Quadri > Business — or I gct' Mobile Inspector
: Center Access nspection

22_01_17 21_40_27 Date Time
P 9:28:29PM »
AssetlD Diameter
CB1004 24 »
i Type Material
{  Catch Basin A Concrete ¥,

i‘ Number Connected Pipes
1 ki

Options

2/11/2022



Next Steps

* Add bridge, signals, lighting, ITS, signs, traffic barrier, noise
walls, ERS, and pavement marking assets into pilot.

* Does the Pilot Scale Up? Incorporate MnDOT Design.

e Continued Collaboration across functional areas (software)

* Project Data Management (ORD),

Construction (AASHTOware),

Maplewood Lab (VETA - material & roadway model mgmt system)

Sustainability office (TBD) i —
Benefits 2
Bridge Office (InspectTECH)

Asset Management Program Office (TAMS) I ‘

26
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Asset Data Collection

As-Builts

Remote Sensing



Asset Data Collection

As-Builts

5-66 (2011) AS BUILTS
Use when pay item is on Project. m ?:‘:ﬁ g;'g ER":ITolg N
5P2020-66

5-66.1 DESCRIPTION

As-built Asset Features shall be captured in standard Asset Class deliverable formats.
5-66.2 MATERIALS — BLANK H H
5-66.3 CONSTRUCTION REQUIREMENTS AS Bu”t Dellve rable
A As-built Deliverables in Project Scope Home Bridge inage Facility Geotechnical Lighti Pvmt. Msg. Rumble Sig S  Traffic Barrier

Complete deliverables marked with an “X’ in Table 2011-1, Certain asset classes use multiple,
Insert “X” in the first column to indicate the deliverable is in the Project scope.

o As-built Feature Survey Memorandum is required on all Projects. AS - b ul It
*  Designer to confirm Project scope with each functional group.

As-built Feature Survey Memo Template is a cover page for submittin,
* Do not delete rows from table. R pag g

WGS84 Lat Long survey data. As-built coordinators
Table 2011-1 Metro Area: Douglas.Maki@state.mn.us
As Built Deliverables . Greater Minnesota: Trisha.Stefanski@state.mn.us
In scope | Deliverable Name Pay Item Requ"ements Greater Minnesota: Michael.Cremin@state.mn.us
X As-built Feature Survey Memorandum Deliverahles should be emailed to: The Engineer and
Blowing Snow Control Systems As-built Mark-up Plan AsBuilts.DOT@state.mn.us

Blowing Snow Control Systems As-built Survey Data
Bridge As-built Mark-up Plan

Bridge As-Built Data Note: With a revamped Construction Requirements Section in 2020, The Boiler plate language is found
Bridge Uncontaminated Concrete Management Record under 2011 (AS-BUILTS) on Special Provisions Webpage.

Bridge Paint System Quality Manual (final submitted by Contractor)
Drainage As-built Mark-up Plan

Drainage Pipes As-built Survey Data

Drainage Ponds-Basins As-built Survey Data

As-let Plans show project specific deliverables on eDOCS Public Webpage.

Drainage Structures As-built Survey Data Website Na\ligation

Drainage Ponds-Basins Bathymetry Contours

Drainage Professional Surveyor Letter Tabs are alphabetical from-left-to-right across top banner of screen, each with Asset-Class-specific
Facility Site As-built Survey Data content:

Geotech Earth Retaining Structures (ERS) As-built Survey Data
Geotech Slopes (Mechanically Stabilized Earth) As-built Survey Data

Old assets set to -
Summary of Inventory Management Process: ‘Remaved' by . . ﬂ
Initial Approval by — . ﬁ
. i Approved data New, non-as-bauilt
Meew assets field assels 10 by

’_" prepped for |y Iventary
verified by - .!

As-Bult
Special
Provision

& (=

As-Buill Processed
nto Shareahle GIS

Format(s) by '

]
'As-Built Data from |
Contracions

updated
TAMS import by pd by

Final Approval by g -
— EI)




Asset Data Collection

Statewide lidar Project

e Consultant Performed Traffic
Barrier Inventory and Boots on
The Ground Assessment +
Additional Asset Extraction

By The Numbers...

47,678 safety assets identified

15,500 End Terminals
6,180 Cable Anchors
3,099 Cable Barriers
2,512 Crash Cushions
7,375 Transitions

* |dentify non-compliant assets and
improve safety

13,012 Longitudinal Metal Barriers

* Formatted for TAMS

- * Bridge Clearance * Roadway Surface (edge of
T x ool = pavement)

* Catch Basins

D et _ * Rumble Strips
* Concrete Barriers P

aaaaaa

SEIEL

* Signs
* Access Points &

+ Light Poles * Traffic Signal Poles

36th Ave N

* Utility Line Clearances

* Pavement Paint Striping
* Reference Markers



Asset Data Collection

Annual Remote Sensing

e Contract To Collect Above Ground Assets

Annual cyclical collection using lidar

is ~% the cost of GPS field collection. Goal to Start
Contract

May 2022

e Benefits

Area of Focus Included

Cyclical

LiDAR?
Roadway Characteristics Yes —if No Centerline of roadway and edge of pavement with 6” x,y accuracy for Intelligent
— loint Centerline, edge accurate Compaction. AMG crown and cross-slopes. Maintenance might impact as-built record, so /
of pavement, crown and enough QC needed. Some smart construction equipment (muck buckets) contains GPS. Other O n e CO n S u ta n t
cross-slopes equipment with outdated software or no hardware. Meet w/ OCIC to push for as-builts

(e.g. ponds) from equipment. Currently using RD-M1

Hydraulic Infrastructure Yes No Catch basin changes since 2018-2019. Including plan sets. Add parked car obstruction .
— Catch Basins and mitigation. Culvert markers statewide. Conflate to TAMS. Bring up 2018 Lidar data / CO nfl a t I O n
Culvert Markers conflation need with Districts on Friday.
Snow Fence TBD Yes Snow fence might be obtained via other means like drones or arial lidar. Most is 200"

Snow Trap lateral distance and cannot be seen via lidar. Meeting with Photogrammetry to discuss W/ E X I St I n g D a ta

options. Snow Traps — could they be seen via lidar in winter. Good research project.

District 4 GIS NA No Drainage Pond Inventory Needs. Talk to D4 Hydro Engineer and send request of
locations to photogrammetry. Colin Lee doing work with drones.

Freight and Commercial Yes No Agata created tool that is very useful for the public to scope routes pre-survey. Having / E a S I e r AS S et

Vehicles — bridge additional clearance data both (horizontal and vertical) has advanced state of practice.
clearances, 0SS Need a tool (same or new) to store this data after extraction. Existing system is called

clearances, utility route builder, new system at some point may utilize this data but not at roll out 2022. O W n e r Rev I eW
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Georilla
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Data Access and Analytics

Georilla and Scoping Maps

m DEPARTMENT OF
TRANSPORTATION
@ R ©Secarch e Measure Route Detail Street View «f 3 Start Over @ Reporis @ Share & @ Support & Contactd

Select Results

Featues 57

Layers

1

Q 3724968
Q 3685112
Q 3660878
Q 3672274
Q 3483813
Q 3413194
Q 3400678
Q 3752735
Q 3623128
Q 3501347
Q 3688777
Q 3620991
Q 3622468
Q s708868
Q 3586430
Q3519528
Q 3633279
Q 5744799
Q 3406438
Q 3725026
Q 3685133

* Open-Source GIS
Viewer

300th LIS

County.

Over 200 layers

STIP Project Overlay

ADOPT HWY BLUE 2009- 9- Nons

Q 37249661-X1-3-060  (GROUP NAME) Standard Inplace 08-01 6779 15 West 5G3, Extradeq MNDOT 36
Q 3662912 (SINCE) 60X36 00-00:00 12:59:38 E)mm‘)

Q 3426490 Type

2008- 2019-
Q 3515797 Q 3685112 MISA08S iy 65 Standard Inplace 08-01 6779 0615 02 01 gast M, Non- MNDOT24 21 4

201
06-

* Export Function

ﬁ?e‘(‘misﬁs Scoping Map =
9 A TMC Fiber & Assets A
- T

LOCATION: MNAT from MSE City Limits to US10

* Metro Data Linked
to Scoping Maps

Frica So
Frice Sian Snaie
haCA WETnGanG
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TAMS Inventory and
Inspection Data

Asset Data Access and Analytics
Data Warehousing

Metro Scoping
Maps

Georilla

Export into Excel

Greater MN Scoping
Maps
GIS (TGP - Spatial
Data Warehouse)

AGOL Dashboards

RTMC Toolkit

Other GIS Products
(like network linked
KML files)

Safety Toolkit

GeoCommons




sset Data Access and Analytics
Dashboards

Legend

Barrier and Termini Aggregate Work
Order Total Costs

.« High

. Signal Systems -
Signal Systems IVllssmg

153

Fargo
ACtlve Proposed Turn On Date

11 General Graph distibuted Class and County  Acten ¥

Distribution

Equip Class Co

St Coud

Accumulated Odometer

$60 00000
Willmar w

1000000
County Where Located

500000 .
4 ChaOIete e e s o

Total Cost (§)

Eau Clairel

2000
#1500
$1000000

ChariDircor i) fom sve dvsoseng oo




Final Thoughts...

Find small wins.

Idea, Concept, Pilot, Implementation.

* Communicate across functional areas, look for synergy.

Re-visit technology as costs go down and opportunities increase.

Be a leader that supports change.

Innovation is exciting, but don’t be afraid to make mistakes.

Two steps forward and one step back!

35



2/11/2022

Thank You!

Trisha.Stefanski@state.mn.us
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