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Re-visioning - Skills & Processes
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1. Mapping Skills - No Codes or Conventions

| Model Map | (2]
'ﬁ ~ Rotate 90° 8, Zoom Area [ B Wireframe I [ A Show Text I @
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Properties | Reset Zoom - S : Close
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Model Map Drawing Position Drawing Display Close
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2. Process - 5D QS Workflow

For Construction Design
Merged A, E & MEP Models
Construction Coordination & Clash
Baseline Activities & Contract Rates
Virtual Design & Construction

Developed Design
Merged A, E & MEP Models
Design Coordination & Clash

O

Set Living Cost
Plan . _
Map Model & Links Contract Administration

Workflow Estimating
Cost to Complete Estimating

B [P =

Schematic Design
Merged A & E Design Models

Living Cost Planning
Re-visioning & Validation

Work the Concept
Functional Efficiency
Concept Design

2D Sketches or
3D Massing Models \190

LOD 100 Concept . LOD 200 . LOD 300 . LOD 400
& Massing Approx. Geometry

Precise Geometry Fabrication




@ 3a. 5D BEP - High Level Model LOD

OBJECTIVE

ANNEXURE B - 5D BIM Execution Plan

INSERT PROJECT NAME AND CLIENT

The 5D objective during design is 0 create a living cost plan that provides a transparent
| framework for making early cost decisions. The living cost plan must be able (o be revised and
| shared (on a weekly / fortnightly / or monthly cydie) using the current model information.

| The 50D objective during construction is 1o provide a transparent framework for letting and

| administering construction contracts. The model map which created the cost plan becomes more
detaled as the model LOD progresses to become the basis for quantity take-off for letting and
tendering, the valuation of variations, change orders and progress payments during construction
and replacemant work during operation of the bullding

" The 5D objective on completion is 1o create a cost integrated as built model that can be
| synchronised with the FM sysiem 1o transfer replacement costs, base dates, expected and
| effective lives, estimated running and mainienance costs.

Quantity Surveying Tasks & Deliverable

Phase Requirements — Mitchell Brandtman

sD DD

(o))

CA

The model disciplines and minimum level of development (LOD) that are to be used for 5D at each project stage are as follows:

Architectural LOD100 | LOD100 E LOD200 | LOD300 | LOD300
Structural LOD200 | LOD300 A LOD350
' Mechanical ' LOD200 | LOD200 Louoo
Electrical ‘ LOD200 | LOD200 | LOD400
Hydraulic ’ LOD200 | LOD200 | LOD400
Fire ’ LOD200 | LOD200 7LOD“I)
. Transportation ' LOD200 A LOD400
Cail LOD100 | LOD200 | LOD300 | LOD350
Temporary and false work LOD400

Mitchell Brandtman | 5D BIM Execution Plan

ANNEXURE B -

INSERT PROJECT NAME AN

The model map will be capable of disss

Element

Work break down structure

Activity

1.0 ESTIMATING & COST PLANNING

Prepare estimates utlising the agreed 5D

breakdown structure; map the model infor

way that the first estimate becomes the be

alternative designs during MP; alternative

engineering systems during SD; aiternativ

alternative construction methods, material

estimate type wil state the following

1.1 | o MP-elemental unit, rate and quantity

e SD - generic construction materials, f
Quansty.

* DD - specific construction materials, 1
and quanitty.

e CD - specific construction materials, |
trade units, rate and quantity. The CC
format as an allernative 0 element.

12 | from sketches, room data sheets, design |
project scope.
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@ 3b. 5D BEP — Model Map Dissection

ANNEXURE B - 5D BIM Execution Plan

INSERT PROJECT NAME AND CLIENT

Quantity Surveying Tasks & Deliverable

The model map will be capable of dissecting quantities by:

Phase Requirements — Mitchell Brandtman
sD DD D CA

13

Element

-

Trade or work package

Level

ANNEXURE B -

INSERT PROJECT NAME A

Quantity Su

Overlay each model via a collaborative a
sets to identify inconsistencies and incon
contract administration. Create a report @
action is for the purpose of estimating an

14

Suggest cost savings and drive funclions
inefficiencies via benchmarking the conc
meaasurement of other projects.

Revise estimates for each alternative de:
50 autharing tool (re-mapping and re-pri
estimate.

Space

16

Progressively re-astimate, conduct cost ¢
budget limas. Coordinate the budget to i
reports that indicate the cost Implcations

Work break down structure

Activity

7 17

improve the model information by adding
elemental codes, sub-elemental codes, |
project specific classifications and coding
families or objects of the native moded fik

v v 18

Altend design and coordination meetings
each estimate that allows visualisation of
dimension, work book and rate library ley

1.0 ESTIMATING & COST PLANNING

2.0

LIFE CYCLE COST ANALYSIS

Prepare estimates utlising the agreed 5D authoring tool, dassification system and cost

breakdown structure; map the model information into the elementasl estimate template in such a

way that the frst estimate becomes the basis for value management and recompiling to consider

alternative designs during MP; alternative designs, construction methods, materials and

engineering systems during SO; altematives, options and cost studes for improved designs,

alternative construction methods, materials and engineering systems during DD and CD. Each

estimate type will state the following

1.1 | «  MP - elementaf unit, rate and quantity.

* SD - generic construction materials, finshes, services specifications, elemental unit, rate and
Quantity.

« DD - specific construction materials, finsshes, services spedfications, sub-elemental unit, rate
and quantity.

o CD - specific construction materials, finshes, services spedfications, sub-elemental and
trade units, rate and quantity. The CD estimate is %o be capable of presentation in trade
format as an alternative 1o element.

21

Utiise the model map to perform Ife cyd
alternatives to refine the design and enal
overall cost of ownership consistent with
« Initial costs—purchase, acquisition and
« Operation, maintenance, and repak cos
* Replacement costs

+ Residual vakies—resale or salvage vak
« Finance charges— inferest charges

» Non-monetary considerations

22

Attend value management meetings and
each LCCA that allows visualisation of th
dimension, work book and rate library ley

30

CASHFLOW & 4D INTERFACE

3.1

dentity army work that is not modelied and supplement 30 measurement with 2D measurement
12 | from sketches, room data sheets, design brief and autherity requirements Lo establish the entire
project scope.

Attach work breakdown structure and ot
within the 5D authoring tool and round tri
families or objects of the native modei fik

Mitchell Brandtman | 5D BIM Execution Plan |

Calcuiate the estimated cost of each acti

__L progressively revise the project cashfiow

Creating Cost Certainty



@ 3c. 5D BEP - Step by Step

ANNEXURE B - 5D BIM Execution Plan

IMSERT PROJECT MAME AMD CLIENT

Quantity Surveying Tasks & Deliverable

Cwverlay each model via a collaborative authoring tool 1o create a federated model and use search
sals 1o idertify inconsistencies and ncomplets model axdants for the purposss of eatrmaling and
contract adminstration. Creale a report and circulate 1o the design team for resalution. (This
ackon is for the pun of estimaling and does nol neplace design and dash debechion).

13

Phade Reguirements — Mitchell Brandtman

DD D ca

Suggesi cost savings and drive functicnal efficiency by identifying functional and massing
1.4 | inefficiencies via benchmarking the concept design against the “as built” functional perdformance
massuremant of ather projects.

Ravise estimates for each aiternative design by importing the revised model infoamation inlo the
1.5 | 5D autharing tool {re-mapping and re-pricing new families or objects) and re-compile each
asbmate,

Progressively re-astimate, conduct cost checks (in whole or in part) dunng design o maimain
1.6 | budget limits. Coordinala the budgat o include the iolal cosl of tha project scops and provide
reports that indicabe the cost implcations and varances at completion of each phase,

Improve the modal infcemartion by adding parametars within the 50 suthanng tool and round trip
4.7 | elemanial codes, sub-alemental codes, functional codes, rade codes, cost codes and other
" | project specific dassifications and coding systems by pushing the agreed information into the
tamilies or objects of the native model files.

Altend design and coordinalion meetings and produce repons with executable reader versicns of
1.8 | each esSmate that allows visualisation of the esSmated quantilies and provide transparency at

dimensicn, work book and rale ey bevel,

2.0 | LIFE CYCLE COST ANALYSIS

LLnilisa the model map bo padform Ife cycle cost analyses (LCCA) for comparison of sslectad
alternatives to refing the design and enable selection of the design that will provide the lowest
owerall cost of ownership conatstant with its quality and funcion. The LCCA will considar:
+ Initial costs—purchase, acquisition and construction costs
2.1 | = Operation, maintenanca, and repalr costs
* Replacement costs
+ Residual values—resale or salvage values or dsposal costs
* Finanog changes=— inerest changes
= Non-manetary comsdarations

NA

NA ¥ L NA

Atterd value managemant mealings and proguce reports with executable reader versions for
22 | each LCCA thal allows visualisation of the estimated quantities and provide fransparency at
dimensicn, work book and rate library level.

NA

30 CASHFLOW & 4D INTERFACE

Altach work breakdown structure and other project activity coding sysiems by adding parameters
3.1 | within the 5D authering tool and round Irip the information by pusking the agreed data sel into the

families or obgects of the native model files

NA

HA v v NA

1z Calculate the estimated cost of each activity within the project program, maintain and
| progressively revise the project cashfiow and produce & cashfiow animation for sach revision,

NA

HA NA v NA

Mitchell Brandiman | 50 BIM Execution Plan |

ANNEXURE B -

INSERT PROJECT NAME AP

4.0 QUANTITY TAKE-OFF AND CONTRAC

Review proposed professonal services Bt
amendments (in consuliation with the pro

4.1 | framework for the permitied uses of the *f
prodection of copyright and intellectual pro
{incorporating exscutabis 40 saquencing

Develop the model map to progressively |
aid J of Trade Packages (TP] for subcon
43 | machanical, lestrical and plumbing wade
coniract bype and suiable for administan
ftendering, secondary check on design do
work, schedule of rates for pricing variatic

idantify any work that is not modelled and
43 | fram drawings, room daka eheals, specite
peckege BCOPE.
Overlay pach model via a collaborative al
sabs 1o identify inconsistencies and incom
44 and contract administration, Create weekl
inconaiatent, incomplels and unclear cont
resclution. (This action is for the pupose
ciagh dabbeton).
Fevisa the BO and [ or TF o malch the ™
the revised model informaion inko the 5D
45 | compie tha BO and | of TP, produss axe
Bsue a5 a lender docwment. Pravide instr
visuiahss e qisantities and bast the acoir
Improve the medel information by maintal
codes, rade codes, cosl codes and ather
A7 | are contained within the model informalio
ool b the model informabon and round &
pushing the agreed information into the s
48 Attend iender opaning, leting coordinatic
| advice and repor on bender assessment,

6.0 CONTRACT PRICED BO & BASELINE |
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Re-visioning - Modeling Fundamentals
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Golden Rules

= Accurate geometry

Model the way it’s built

= bilogBIM - Norwegian Home Builders BIM
Manual

= Define spaces correctly

Give a 5D QS an early look at your model

Creating Cost Certainty



@ Nice to Have

= Correct base point

= Define objects with correct level / storey

= Use proper object tool ie column tool

= Checking for objects within objects

= Consistent naming conventions - resist editing

= |nclude a classification code / BIM-MEPaus

Creating Cost Certainty
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What LOD is Required for 5D?

Creating Cost Certainty



B20 Exterior Vertical Enclosures

100

TA oy

-

Solid mass model representing overall building volume; or,
schematic wall elements that are not distinguishable by type or
material.

Assembly depth/thickness and locations still flexibie.

B2010 — Exterior Walls

Solid wall construction that is composite in nature; in other words, muitiple layers of materials to form an overall assembly.

100

See B20

200

Generic wall objects separated by type of material (e.g. brick wall
vs. terracotta).

Approximate overall wall thickness represented by a single
assembly.

Layouts and locations still flexible.

300

Composite model assembly with specific overall thickness that
accounts for veneer, structure, insulation, air space, and interior
skin specified for the wall system. (Refer to LOD350 and
LOD400 for individually modeled elements)

Penetrations are modeled to nominal dimensions for major wall
openings such as windows, doors, and large mechanical
elements.

Required non-graphic information associated with model
elements includes:

e Wall type
*  Materials

350

A composite wall assembly may be considered for LOD350 only
if hosted objects such as windows and doors are provided at a
minimum of LOD350.

Main structural members such as headers and jambs at
openings are modeled within the composite assembly.

o«
L

LOD Specification — BIM Forum 2013

Creating Cost Certainty



Min Modeling Requirements (USACE M3)

ANNEXURE C - 5D Minimum Modeling Matrix

3
£

INSERT PROJECT NAME AND CLIENT E INEERT PROJECT NAME AND CLIEF
=]

Contract
Deaesiimsdl

§
g% ANNEXURE C - 5O

UniFarmat
1e]

Elsmant
Surry Walls
Son Traiema

ol AT
o A0 Ll 4 Epdpmant Scrmied

SHELL 0208 B Lewel 4 Exiorior Wall Supplementary Compone

SUPERSTRUCTURE 0g03 B0 - - 300 £L] 350 L 4 Exinrior Wall Opaning Supplrmantary |
Lisend 3 Floor Constrisction 03 Bigia - = 300 350 x50 Lewnl 3 Exfevior Windows
Lewoest 4 Floor Structural IFrame 03 B1G1010 . . 300 350 350 Lt 4 Extadar Operating Windows
Lawnd 4 Fioor docks, siabs and topping o3 B1010.20 . . 200 300 300 Lawed 4 Exiorior Fined Windows
Ll 4 Balarry Floor Constnuction 03 B1010.30 - - 30 S ] 350 Ll 4 Extiriar Windaw Wal
Lewed 4 Mezzaning Floor Construction o3 B1G10L40 200 300 350 Lewed 4 Exiodor Special Funcion Windows
Lewvel 4 Ramps ] 101050 200 ] 350 Level 3 Exferior Doors and Grilkes
Ll 4 Floar C Suppk any Comp [ 03 B1010.50 - - 200 300 350 L 4 Exturior Entranca Doors
Lo 3 Roof Construction 05 B - 200 200 350 &80 Ll 4 Extnrior Usikty Doors
Lo 4 Rool Structumal Frame 05 B10Z0.10 . 200 200 350 350 Lawel 4 Exinrior Oversizs Doors
Lewnd 4 Roof decks, slabs and shaathing 08 B10E0.20 . 200 200 350 350 Lewved 4 Exiorior Special Funcion Doors
Lol 4 Canogry Consinction 05 B0E0.30 - 200 200 50 350 L 4 Extirior Griles
Levensd 4 Rool Construction Supplementary Companants 08 Bt sh . 300 200 50 30 Lo 4 Exiorior Galos
Lol 3 Staira 04 B10E0 - - 200 20 L 4 Extarior Docr Sepplamantany Compan
Lo 4 Stair Coralnaction o4 BA0E010 . . 200 200 Lawid 3 Exferior Louvers and Vents
Lewed 4 Saair Soffns 0 BoER30 . . . 200 20 Level 4 Exturior Louvss
Lo 4 Stair Radlings o4 B1080.50 . . 200 200 Liswed 4 Exdnrior Vants
Ll 4 Firs Escapas ] B1GE0E0 - - 20 200
Lo 4 Wil Walowiays 0 B10E0.TO - - - 200 frois]
L= 4 Laddes 04 B0 200 200
Lo 3 EXTERIOR VERTICAL ENCLOSURES 0608 B0 200 300 350 350
L 3 Exfevior Wails ] Bdin - 200 300 150 350
Lived 4 Extnriar Wiall Visnear £ ] B0 10 . 200 300 A5 i)
Lewvnd 4 Exiorior Wall Corsinaction ] BR010.20 . . 300 350 350
Ll 4 Exinriar Wall Intericr Skin ] BE010.30 - - 300 &L ] 350
Lt 4 Fabricated Extericr Wall Assomblos ] B2010.40 . . 300 350 350

18082014 Commercial i1 Confidence Mitchell Brandtman | Minkmum Model Matrix | Page B4 180872014
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Min Modeling Requirements

USACE M3)

Lol 4
Leseni 4
Lo &
Lewensl 4
Lol o
Liwend 4
Lol &
Leweni 4
Lewen 4
Lol 3
Ll 4
Lisend 4
Leweni 3
Lol &
Leseni 4
Lol 3
Liwend 4
Lowpd o
Liend 4
Lo 4
Lo &
Lewenl 3
Lowend &
Lol o
Lol o
Lewenl 4
Ll 4
Lesen 4

18082014

ANNEXURE C - 5D Minimum Modeling Matrix

INSERT PROJECT NAME AND CLIENT

Interior Door Supplementary Components
itarior Grifted and Gates

Imterior Griles.

Intnri Gaatess
Raised Fioor Construction

Acoisa Floofing

Fatom'Singe Floons

Suspenced Cailing Constructh
Acoustical Suspended Calings
Seapanded Plaser and Gypeom Board Celings
Speciaity Suspondsd Colings

Special Furction Suspendsd Calings
Cailing Suspirfiion Compananty
imdorior Speciaities

Intarior AAdings and Handrads

Intrior Louvers

Infarmation Spocales
Comparimenis and Cubicles

Senvice Walls

‘Wal and Door Protection

Commercial in Confidence

"
1"
n
i1
1
1

1
1
"
1

Conbract
Dacumeris
Coniract
Administration

Pl
N

UniFarmat
o

C1030
C1030.10 - -
C1030.20 . .
C1030.25 - -
C1030.%0 = =
C1030.40 - .
£1030.50 B .
C030.70 - -
£1030.80 . .
C1030.80
C1040 = .
C1040.10 = -
C1040.50 . .
C1060 . 100
C1060.10 - 100
C1060.30 . 100
Ci070 - -
C1070.10 . .
C1070.20 . .
C1070.50 . .
C10T0. M - -
C1070.80 - -
C1080
C1080,10 - .
C1080.15 - .
C1080.20 - .
C1080.28 . .
C10980.30 - -
C1080.38 . .

FEEEEEHEEEEEEEBEBEBENEEEEEEEEE
S ER SRR R R R R R RRRRRRE! C
BEHESHYE N EENB o Y EEHES

Mitchall Brandtman | Minimum Model Mairix | Page B

L 4
Ly 4
Lo 4
Ly 4
Liwve 4
Ly 2
L 3
Lo 4
Lewvnd 4
L 4
Leved 4
Lisond 4
Lyl 4
L 4
Ly 4
Lo 4

18082014

ANNEXURE C - 5

INSERT PROJECT NAME AND CLI

Ebsmant

Todat, Bath, and Laundry Accossor
Intinficaf el Ligihing
Firepiaces and stoves

Satety Spacinition

Snornge Specialties

Otfwer interior Specisities

INTERIOR FIMESHES

Wall Finighes

Tihe Wall Finish

‘Wal Pansling

Wil Cowrirgs

‘Wal Carpeting

B Facing

Spacial Wall Surfacing

‘Wl Painling & Coating
Acoustcal Wall Treatment

‘Wal Finish Supglaemantany Compans
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@ Final Words

= Successful 5D includes:
« Re-visioning
« Give models early

« Model the way its built
« 5D BEP & Modeling Matrix

= 5D QS creates cost certainty by applying:

* Wisdom
* Intelligence
« Technology

Creating Cost Certainty
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