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Acknowledgement
of Traditional
Owners and Elders

I'd like to begin by acknowledging the
Traditional Owners of the land where we
meet today. | would also like to pay my

respects to the Elders both past and present.

| also extend that respect to the Aboriginal
and Torres Strait Islander people here today.
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Agenda

1. Overview of Transport and Main Road’s (TMR’s) strategic view

« Digital Engineering and how it fits within TMR’s bigger picture
2. Quick recap since 2023

3. Overview of what is to come

4. Case Study — BIM for Bridges
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TMR'’s Strategic
View



TMR Strategic Plan 2023-2027
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Quick recap



Digital by default mandate

« State Infrastructure Plan (2016) mandated use of
digital technologies on State Government
infrastructure projects

« State Infrastructure Strategy (June 2022) further
outlines this digital by default mandate

« TMR implemented digital technologies such as
Building Information Modelling (BIM) in 2016

* This is the pathway TMR has committed to
between now and 2032

* Implementing these digital engineering processes
Is a long-term view for TMR
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Digital by default

Implementing and integrating
‘digital by default’ into infrastructure
projects will require a cultural shift
for government and the infrastructure
sector, including the need to build
knowledge and capability and

demonstrate the benefits of digital
approaches.




Rolling 5 Year Plan
22 | 2024 | 2025 | 206 | 2027 |

Executive &
Organisation

Process &
Documentation

Technology

Information
Requirements

People &
Capability
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Establish Technical Reference Group (TRG) Transition to BAU

Transition to Governance Board

Strategic Business Planning

’ BAU achieved
Continuous improvement and Benefit Realisation

Ongoinginternal and external engagement

Final suite of processesand documentation
Creating and refining existing documents in line with CDE functionality and

information requirements.
CDE development

’ | secondary CDERelease |
Appointment of preferred provider

Future supporttechnology review

CDE Procurement

Continuous Developmentin line with Asset Management Strategy — DSDILGP Digital Workbench program, Net Zero Emissions requirements

General BIM and CDE training program

— Full organisational training programwith
I Commence training program I feedback reviews and generalimprovements




Achievements to date

» Creation of key BIM documentation (2017 to present)
* BIM Guide
« Exchange Information Requirements (EIR Version 10, 2024)
« BIM execution plan template

» Asset ID Manuals (Civil, Structural, Intelligent Transport Systems &
Electrical)
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Achievements to date

2023 awareness, readiness and implementation of BIM
* Roadshow around the state visiting numerous TMR regional offices

» Established a Statewide Technical Reference Group and subsequent
Governance Committee

* Created online BIM training modules for TMR staff and external stakeholders
(April 2023)

« Implemented a statewide enterprise license to manage and service the
Common Data Environment (CDE) requirements for project delivery

» InEight was appointed the successful Software as a Service (SaaS) provider
from April 2024
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What else Is to come?

» Further development of beneficial functions to provide trusted data requirements
« Benefits of monitoring and reporting

« 2024 will continue to be a paced build, to ensure TMR staff are able to move
along the journey

» This shift is across government and is bigger than just TMR, so it is important we
upskill, support, guide, and grow our capability

« Change of business processes to bring BIM and the CDE across TMR as a
whole
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Case Study:
Bridge BIM data
lifecycle

Gavin Cairns, Principal Designer
(Digital Systems)

3 July 2024 Department of Transport and Main Roads 13



Case study overview

« Systems and documentation
have been developed since
2014

 Administered into contracts
from 2018
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Data Lifecycle
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BIM for bridges documentation suite

« TMR BIM for Bridges manual

 TMR Obiject Attributes for
Bridges

« TMR Reuvit to .ifc export pack

Department of Transport and Main Roads

51451-P1-P-CO-3
51451-P1-P-CO-2

51451-P1-P-CO-1

51451-P1-P-HS

51451-P2-P-HS

£1451-P2-P-CO-1
51451-P2-P-CO-2
51451-P2-P-CO-3
51451-P3-P-CO-3 51451-P3-P-HS

51451-P3-P-CO-2
51451-P3-P-CO-1




TMR BIM for Bridges manual

Figure 5.1.2(b) — Full BIM obhject code example for a deck unit

(o) -(o1)-(eo0)-()-(+]
, l l , l

Bridge BIS Span/Pier  BIM Component Number Type
MNo. Location Code
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Design Information

Attribute Name

Example

Full BIM Object Code 43614-AA-A-HS
Concrete Class 540/20
Concrete Quantity (m3) - Design 15

Element Depth 1m

Element Length 10m

Element Width 1.5m

Exposure Classification B2

Minimum Cover 60

Model is certified issued for construction (RPEQ) 7274

Typical Bottom Longitudinal Reinforcement

24N] lapped with 24G

Typical Ligature Profile

165 and 12EX

Typical Top Longitudinal Reinforcement

24NH lapped with 24F

As-Con Information

Average 28 Day Compressive Strength (MPa)

55.9

Full BIM Object Code 43614-AA-A-HS
Concrete Quantity (m3) - As-Con 15.5
Contractor Lot Number HS 02

Date Poured date'
Headstock Soffit Level 161.209

Model is certified as-constructed (Name + Surveyors Accreditation)

DK Lillee Reg Surv 3322

Number of NCR's

2

Number of RFI's

3

Asset Management Information

Full BIM Object Code

43614-AA-A-HS

BIS Structure ID 43614
Comments comment'
Most Recent Level 2 Inspection date’
SIM Component Code A
SIM Exposure Classification Code 4

SIM Group Code A
SIM Group Number 1

SIM Modification Status Code L2
SIM Quantity (each) 1

§IM Standard Material Code c
SIM Standard Number Code 50
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TMR Object attributes for bridges

Table 1: Headstocks
IFC Property Set

JIfc property set
definitions for standard
TMR bridge elements




TMR Revit to .Ifc export pack

|;F Thia-is-a-Revit.shared-parameter-file
#.Do-not-edit -manually
#META — VERSION MINVERSICONI
METR 2
*GROUE - ID-— NAME(

GROUP—1-—TMR.Bridge Element . Attributes
*PARAM - GUID NEME DATATYPE DRTACATEGHRT GRUUP — VISIBLE DESURIFTIUN UbLRIDIFIABLE HIDEWHENNCVALUEI

PARAM — 0£061e04-3d55-4480-87el-162aae2d56b6 TMR Rock Socket Material - Design XT 1—1 1
PARAM — £66D150E-106-4hd8-a54e-65Te585eb3th TMR Wumber - of-im-Voidz - TEXT 1 1 - Modify| Stuctural Framing
PARAM — Tc596508-64ee-4313-a061-fh11b0980008 TMR_Element Width—TEXT 1= Propesties X [ 1-TMR Schedules | £} (30) X

PARAM — eefB2e09-3£65-416c-8239-13ecibcdb55h TMR_Location.--Easting. - As-Con:TEXT
PARAM — 5938a00f-edB2-4bcl-83bc-3feB849c3%e7 TMR Design.Pile Ultimate Geotechnical}Capa

PRREM — c89e4c15-321c-4cde-9617-d6fh385dET52 TMR Concrete.Compressive. Strength-at rang coc g e ~ B Edit Type
EARRM - bfbd2c17-9252-4176-8070-b258554£362 | TR Mass. (T} — TEAT 11 | 5
BRRA — 9cEb4518-ccobe-4ae3-b0e5-Scc2aZbateal | THR Typical -Top-Longitudinal -Reinforchmeng [FE59os

EARRM — dafd2cl9-beld-40d4-92db-47ac8bf edn | TR Liner Length - Design — TEXT 1 TR Average 26 Doy Comprssive 5.

FARRM— e4895119-3641-4c88-beaT-Shefcd241d91 | TR Wumber of -Small -Voids — TZXT | e

TMR_Cast in Anchor/ Hoop

PRRAM - 34832212-591c-4bel-93e4-5918c272fh4R TMR Rock: Socket:Material.--As-Con-— TRXT -} TMR_Castin Bearing Attachment Plate
- TMR_Casting Unit Number

PREM— 453205 1d-9505-47c-2bSh-fafc215a4fch | MR Driven Depth— TEXT 11 MR Contree Clse
PARRM — B0030T1£-8£78-4629-9682-271dfe54fbc8 | THR ST Standard. Number. Code —TEXT TMR_Concrete Compresive Strengt..
— TMR_Concrete Compressive Strengt. -

TMR_Concrete Quantity (m3) - As-C...
TMR_Concrete Quantity (m3) - Design
TMR_Contractor Lot Number

TMAR Nate Mact
Dol

Project Browser - TMR Bridge Parameter Schedules V6.2.nt X
Q
+ (3 Views (al]) 2

dules/Quantities (all)

Headstock

Abutment Protection - Reinforced Concrete
Abutment Protection - Rack
RSS Wall

Pier Column
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Afc In model file viewer for review

Cast in Anchor/Hoop

Cast in Bearing Attachment Plate
Characteristic Compressive Strength (MP...
Characteristic Minimum Cowver

Concrete Class

Concrete Compressive Strength at Transf...
Element Depth

Element Length

Expasure Classification

Hog 100 Days - Design

Hog 30 Days - Design

Hog Transfer - Design

Mass (T)

MNominal Length of End Elocks

Mominal Top Flange Width

MNumber of 5m Voids

Murmber of Small Voids

TMR. Specification

Typical Strand Profile
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@ Info < ~ > - @ =
» Beam.0.59
As-Con Information Asset Management Information
Identification Location Ouantities Material Relations Classification Hyperlinks
Design Information Manufacture Information
Property Value
BIM Component Code T8696-52-G-CG-01-A

Philipp Lifting Hoop Part No. 442650
20 thick Galvanised Steel Plate
50

40

550,20

40

1825

35.40m

B2

155

120

70

86

2325

1770

=1

a

MRTS73

652/15.2




Data validation

« Simplebim’s excel f
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unctionality

.H“ Home 3D

@ O @ $ E%’}- {8} IFC Merge Settings

<[+ Placement Editor

B %o

%O / @ 8 [ Add Palerie = &g Q @) IFC Export Settings

8 Change Canvas ~ § Authorand License

Unde  Redo View Model Merge Apply Run Model  Property  Location Other Add  Ad 8CF Export  Export
Reports * | Filter  IFC Template = Tool~ | Trmmer = Editors =  Editor ©  Workspaces = | Bimsheet Table &% Manage Workspaces ™| Manager | Preview  IFC ™
History Models Automate Workspaces Add-Ons Export
Dbjects 1 % || NotDecided vet [9509]

Please enter filter

Model Information

-

Plate
Project
Railing
Site

b Slab

b wall

Objects ‘ Containment

2roperties; Beam (1 of 315)

o x

Please enter filter @ X||Property set A e e @ =

4 Asset Management Information
BIM Component Code
BIS Structure ID
Comments
Most Recent Level 2 Inspection
SIM Component Code
SIM Exposure Classification Code
SIM Group Code
SIM Group Number
SIM Mogification Status Code
SIM Quantity
SIM Standard Material Code
SIM Standard Number Code
BaseQuantities
Derived Properties
Design Information
Direct Properties
ePset_Simplebim
Manufacture Information
Material Properties
Other Properties
Pset_BeamCommon

vivwlv v v v

Building Element Construction Type

BRO4-53-G-CG-13-A
78690
Northbound

27964

BGE_SFrame_SuperTBG...

»

NENCESESREDDESE |




Export Settings

thor and License

Simplebim export to .xls

/ @ [El Change Canvas ~ &g Q
— G Add Palette ~

BCF Export Expof

IFC

Property Location Cther
Editors ~ Editor =~ Workspaces ~ #& Manage Workspaces ~ Manager Preview
Workspaces Add-Cns

Not Decided Yet [803]

K
1
|
C
[I—

| Peeling Off

Topmost Assembly or Single Object

Quick Select
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Ifc class and type definitions

Table 5.3 - Bridge BIM model object IFC assignment

Group Group code IFC Class IFC Type
Abutment A IfcSlab IfcSlabType
Pier P [fcMember [fcMemberType
Foundation F IfcPile NIA
Bridge Traffic barriers T IfcRailing [fcRailingType
Bearings B IfcPlate IfcPlateType
Deck D IfcCovering IfcCoveringType
Girders G IfcBeam IfcBeamType
Miscellaneous M IfcBuildingElementProxy | IfcBuildingElementProxyType
G H ] K

1
2
3| Full BIM Object Code " Characteristic Compressive Strength (MPa) - Design‘ Characteristic Minimum Cover Concrete Class| Design Pile Ultimate Geotechnical Capacity (kN)‘ [
4 |78696-AA-F-CP-01-B o) 0 550/10 153 s
5 | 78696-AA-F-CP-02-B 50 30 §50/10 3931 "
6 | 78696-AA-F-CP-03-B o) 0 550/10 7592 s
7 78696-PLF-CP-04- 50 30 $50/10 162 5
8 |78696-P1-F-CP-03-B o) 0 550/10 474 s
9 |78696-P1-F-CP-02-B %0 30 $50/10 474 (3
10 78696-P1-F-CP-01-B 5o (N $50/10 3329 s
11 78696-AB-FCP-01B 50 30 $50/10 G909 (3
12 78696-AB-F-CP-02-B 50 B0 550/10 "l0s41 g
13 78696-AB-FCP-03B 50 30 $50/10 "1936 g
14 78697-AB-F-CP-04-B 50 B0 550/10 11893 %
15 78697-AB-FCP-05-B 50 30 $50/10 3085 5

» Slab | Member | Pile | Railing | Plate | Covering | Beam | Building Element Proxy | Building | Building Storey | .. @ : [«
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Formatting for asset management system
compatibility

A B v u E r u H I
|5TRUCTURE_IDlCOMPONENT_CODE EXPOSURE_CODE COMPONENT_GROUP_CODE COMPONENT_GROUP_NO ORIG_WIDE_CODE QUANTITY STANDARD_MAT_CODE STANDARD_NO_CODE
75091 AP 1AP 10 10 70
75091 GR 1 AP 10 25 72|p
75091 J 1A 10 150 12t
75091 BR 15 10 44 p 21
75091 D 15 10 262 C 20
75091 BR 15 20 45 P 21
75091 W5 15 10 522 0 1ip
75091 D 15 20 266 C 20
75091 W5 15 20 522 0 1t
75091 BR 15 30 45 P 21
75091 D 15 30 266 C 20
75091 WS 15 30 5220 1t
75091 BR 15 40 44 p 21
75091 D 15 40 262 C 20
75091 W5 15 40 5220 1r
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oad to asset Mmanagement system

BIS - Bridge Information System R_GJCAIRN@ARMIS_UAT [Corporate] (Forms version: 12.2,1.4.0) - =] X

Inspection Maintenance(L1/2)
Inspection Maintenance(L3)
Inspection Waintenance(Mon)

Inspe

Department of Transport and Main Roads



Upload to asset management system

&) BIS - Bridge Information System R_GICAIRN@ARMIS_UAT [Corporate] (Forms version: 12.2.1.4.0)
fle Eot Record Block Fielg Query Help Window

w| ][ v|n] Q]+l x| @l%[2] A mley

Department of Transport and Main Roads 25



Upload to asset management system

| & BIS - Bridge Information System R_GJCAIRN@ARMIS_UAT [Corporate] (Forms version: 12.2.14.0) - m] X

%l 2] j] TMIRM'

File Eot Record Block Field Query Help Window
IR ETE RS
5! Bridge Information System

i

oo |
m|

E

200 Linm
1.0 Each
1.0 Each
1.0 Lin m
66 0 Each

Ol D|IO|T

(N 0 [ [ | K | K K K8 K6 KN | K K

| I | (I (| | I X X [ KN K | I
L L dbe bbbt dte b L dLe L e

Lttt it i tedtedl e jLedLe

([N I I K K K K

| | K T K | K K
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Challenges

 Cultural shifts across TMR towards using BIM and adopting
alternative business processes

» Keeping pace with technological advancements

« Simplification of BIM data capture for Asset Management System
compatibility
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Future direction and development

Executive member

+ BuildingSMART ()buﬂdlﬂgSN\HRT

Australiasia

}\k LIdl
o .ifc sub-working groups : C D ; j 6
Group Group code | Component code Component IfeClass IfcEnumeration
Abutment A HS Headstock IfcElementAssembly. ABUTMENT
o Contributing to .ifc 4 x 3 W Wil efttren
. .. AP Abutment protection
b I d g e d efl nitions RS Relieving slab IfcSlab. APPROACH SLAB

RW Retaining wall (includes RSS walls IfcWall.RETAININGWALL

Pier P HS Headstock |fcBeam.PIERCAP
0 Pier column IfcColumn
BW Blade wall IfcWall. SOLIDWALL

Foundation F PP Precast piles IfcPile. DRIVEN
P Castin place piles IfcPile.BORED
PC Pile cap IfcBeam.PIERCAP IfcFooting
P Driven tubular steel piles IfcPile.DRIVEN
PF Pad (spread) footing IfcFooting, PAD_FOOTING

Bridge Traffic Barriers T R Steel post and rail type IfcRailing. GUARDRAIL
TC Concrete parapet type IfcWall.PARAPET
BA Pedestrian | shared balustrade IfcRailing. BALUSTRADE
SR Safety rail
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Future direction and development

« Civil

disciplines
e ifc4x3
definitions

Department of Transport and Main Roads

Concrete
Pedestrian Paving
Road Surface
Pedestrian Paving
Road Surface
Foundation
Headwall

Culvert
Foundation Slab
Precast Headwall
Wing Wall

Pipes

Water Line

Fence

Guardrail

Railing

Signage

Arnnrnach Slah

IfcPavement
IfcPavement
IfcPavement
IfcPavement.RIGID
IfcPavement.RIGID
IfcPile.BORED
IfcPipeFitting. HEADWALL
IfcPipeSegment. CULVERT
IfcPipeSegment. CULVERT
IfcPipeSegment. CULVERT
IfcPipeSegment. CULVERT

IfcPipeSegment.RIGIDSEGMEMNT

IfcPipeSegment.RIGIDSEGMENT
IfcRailing.FENCE

IfcRailing. GUARDRAIL

IfcRailing. HANDRAIL

IfcSign.PICTORAL
IfrSlah APPROACHSI AR




Future direction and development

* ITSE for ROAR upload

Item  IFC Material ElementID Element DTMR Attributes IFCTyp| ¢ |* |

~

« Exploring validation with

IDS

l TMR Shared Parameters V6.2t 13 E sampleids [ |

1
2
3
4
3
]
7
8
9

10
11
12
3]

:

<7xml-verzion='1.0" e:codi.".g='utf—8'?>
<ids-xmlnz="http://standards.buildingsmart.org/IDS" xmlng:xs="http://www.w3.org/2001/XMLSchema" xmlnz:xsi=

<infoxil
<title>buildingSMART - Sample IDS</title>il
(cupyright}bui1dingSMART(/cupyIight}
<versiony1.0.0¢/version>ilg
<description>These are example specifications for those learning how to use IDS(/description)
<authoryfoo@bar. com</author: i
<date>2022-01-01¢/date>i
<purpozexContractoal mquimments(/puzpuse)
</inforilg
<5pecification5>

<specification-name="Project -naming"-ifcVersion="IFC4" description="Projects:shall-be named:correc

<applicability>iBR
<entity> iR
<name>

(simple\?alue}IE‘CEROJECT(!SirﬂpleValue}
PR |

Department of Transport and Main Roads

Property
Light_Number
InstallationType

Start from AssetType
End at AssetType
LinearSegment_Type
Ducting_Type
Ducting_Size
Ducting_Amrangement
Trench_Type
Trench_Bore
CWay_Other

Cover
AerialSegment_Type
RoutingPath

Mount Type
Pole_Material
Pole_Base
Pole_Type

Location

Rotation

SitelD
Serial_Number
PartNo
PartNo_PoleBase
Joint_Use
Rate3_Label
Manufacturer
Date_Manufactured
Date_lInstalled
Date_Commissioned
Outreach_Length
Am_Rotation
Am_Serial_Number
Am_PartNo
Am_Manufacturer
Am_Date_Manufactured
Am_Date_Installed
Am_Date_Commissioned
Model

Lamp_Type

PLCode

<

Value

12

New

PIT 11

PIT 12 - (525248.425, 6926631.883)
Ducting
Blectrical

40mm

1

Type 3

Trench

Verge

0.75m

N/A

PIT 11to Pit 12
8.5m Pole

Steel

Slip base
Octagonal
525249.105. 6926632.525
TBC
W2243259
N/A

237

210

Yes

No

GM Poles
1/05/2022
3/08/2022
5/08/2022

3

0

N/A

227

GM Poles
1/05/2022
3/08/2022
5/08/2022
BRP393 LED204/NW 170W
LED - Light Emitting Diode
911401674403




Thank you and

stay connected

www.tmr.qld.gov.au
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